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ITPEIVNCJIOBUE

B axomormm maydennio XUMHYECKUX CROMCTB CPEMIBI, B KOTOPOM PasBUBAIOTCH 1
MUBYT OPraHU3MBl, YJexfgeTcA emle HeJ0CTaTOuYHOe¢ BHUMAaHUE., OJKOJIOTH
CUMTAIOT, 9TO BHENIHAA cpejla — OpegMeT W3ydYeHHs JApyrux aucinmmama. Ho
OpH 3TOM CaMA DKOJOTH BRIHY/KASHEI COMKAIETh O TOM, KaK MEOTO TepAeT
9KOJIOTHUECKOe H3yYeHWe JKU3HE (63 CHHXPOHHOTO M JOKAJBHOT0 M3YICHHA
cpenel. B mamHOM ciyuae ciefyeT TOBOPHTE 00 00IIeM IOJOKEHUH B DKOJIOTHH
m ocobenHO 00 OTHONMIeHWH K (DAKTOpAM Cpefbl, CBABAHHBIM ¢ TeOXMMHYECKOI
HcTOpHeil MEeCTHOCTH, K TaK HA3hIBAEMBIM TEOXMMHUYecKEM (aKTOpaMm cpesl
N7 ecTeCTBeHHBIM XuMHuecKuM ee cpoilicrBam. OprammsM m cpema — equHAas
cucTeMa, TMODTOMY WMaydenme IPHCIOCOOIEHHIT K CpPefie BOSMOMKHO TONLKO TIPH
ee rayboxom msyucnni. l'eoXmMmMmueckas cpefa HUIPaeT 3HAYATEILHYIO DOJH
B IeTepOTeHHOCTH HONynAnmii. EcTecTBeHHBIT XWMHIYECKHI COCTAB CPEOBl W
AATEHCHBHNOCTE TeHCTBYIONINX HA OPTAHHBM €€ DKCTPeMANBHBIX (JaKTOpPOB AB-
NAIOTCA Ba/KHBIMHE YCIOBHAME (DOPMHEPOBAHUS OIPEAEIeHHON CTPYKTYPHI IIO-
OyJIAnuil, CIefoBATENbHO, YCIOBUAME HPHCHOCOONeHNS K cpele W 3BONIOIAN
BunoB. ['eoxmMmueckas HKOJOrHg HaMeuaeT HOBLIe IIYTH H3YUeHNS OBTHX BO-
OpOCOB, BRITEKAIOMAX u3 Oumoreoxummueckoin komnenmum Omocdepst B. 1. Bep-
Hazckoro n mpefcraeinennii A. II, Burorpagora o OmoreoxuMmdecKux IpOBHH-
nuax. ABtop ouepkos «l'eoXMMHYECKOH DKONOIMMY», OCHOBBIBASCH Ha ITHX
JaHHBIX, CIHTAET, ITO SKOJIOTHA — KOMILIeKCHAs MUCOWILINHA, 3ajadeil KOTO-
poii Cay;KHT co3manme o0mieil HKOTOTAIECKOH KapTumHEl 6mocdepsl. Ita 3amaga
He MOKeT OLIThL pellicHA IIPH COBPeMEHHOM COCTOSHMHM 3HAHWH (es INIAHOBOTO
MONyUeHHA HeoOX0LnMOil WHOOPMATIHH,

Ilpn obcysipernu mpoGaeMbl ypoBHE(T opraEmsanum GmHoceph HeodXomm-
MO BBECTH [[00aBOYHEIe KATerOPMH — pPerHoHEl (6HOTe0XMMMYECKMe 30HBI) M
cy6permonsl (6moreoxmMmmueckue nposmumum): Gumocdepa—-permomsi—-cybpe-
ruonsl Omocepe—-0MoTeoneno3bI—IOny IAIAN—-0PTaHN3Mbl. Bee 9TH ypOBHH
HeoOXO[MME JUIsi TOHAMaHnA Omocdephl, YCIOBHII MOCIeTOBATENLHEIX CBA3el
MeIy HUMH W OKpy:Kalomeit cpejoii. CyGoprannaMennsie YDOBHN OpraHH3a-
I SKUBHA JIOJXKHBI MCIOJIb30BATHCHA HKOIOTHEN A ONpefeleHNA NPHUNH-
HBIX 3aBHCHMOCTEIl, IPOLECCOB, ME@XAHU3MOB HTOIl CBA3W Ha CYORIETOYHOM M
MOTEKYIAPHOM YPOBHAX.

B oueprax aBTOp OpPMBORHT, B OCHOBHOM, PesyJIbTATHI PabOTHI PYKOBOIH-
MBIX ©uM B pasmoe Bpemsa naGoparopmit (JlaGoparopms cpasHHTEIBHOMR
onoxnmmn Wucrnryra Gmoxmmmm AH YCCP, JlaGopatopms Gumoxmmum Bee-
COH3HOI0 HHCTHUTYTAa SHHUBOTHOBOJACTBA, BHOI‘BOXHMI’[‘IGCHHH HaﬁOpaTOpHﬂ
Wacruryra reoxmmum m amajnuTEueckoin xumum uMm. B. 1. Bepmapckoro
AH CCCP); om yGempmen, 9uTo ImpefCTaBIeHHLIe B HACTOAMEN RKHuUre coobpa-
JKEeHUA ABIAIOTCA HeoOXOMMEIM HTANOM M MCXONHEIMA NOSHIUAME A Talb-
HelIero PA3BUTHA HOBOIO HANPABIEHHA B 2KOJOTHU U OMOTEOXUMHN — reoxm-
MHTeCKOIl AROJIOIHMH.

PasMepsr KHUTH He IOBBOJAIT € MOCTATOMHOI IOMHOTON WBJI0MKHTHL BCE
BaTPOHYTEIE BOIPOCH, HO aBTOpP HAJEETCA, 4TO B HeJaleKoM Oyaymem eMmy
yHacTcsi OTAeNbHBIE BONPOCH, Ham(olee BAJKHBIE, NPEACTABHTL B BHE CIE-
nEanbnbix Momorpadgmii. PazpaGorka Bcex STHX BOIPOCOB HAIPABIAIACH €IH-

3



HBIM KOMIUIEKCHBIM INTAHOM W OpraHMsanmeil HMCCIeNOBAHWH B pPasHEIX OmO-
reoxpMmiecknx soHax u npoemamuax CCCP.

B xuure memompsoBaHBI MaTepHANLI Kak aBTopa, Tak m paboTaBmImx co-
BMECTHO ¢ HUM COTPY[HHKOB M YYeHHKOB: IO TeOXHMIIECKOIl SKOIOTHM MUK-
pooprannamos — C. B. JleTymoBoii, mo reoXMMHEYECKOi DKOIOTMHE pacTeHmIT —
H. C. Herpynunoii, Y. ®. T'puboncroii, H. . Tpunkesmu, A. Mypcaamesa,
[0 TeOXMMHYECKOIl DKOJIOTAH KEBOTHBIX OPTAaHH3MOB B YCJIOBHAX DA3HBIX OHO-
reoxumuyecknX nposuaumii — M, A. Puma (Cu, Mo, SO.”), H. E. Bopor-
mEnkoir, I'. I. Ioit (Cu, Mo, U), I'. A. flposoit (Mo, Cu), P. H. Baoxunoit
(J, Co, Sr), A. . I'onomoGosa (Cu, Ni), I0. . Paenkoi, M. NI. Beaxnx,
B. C. Yedaenckoit, . T. Ipysmunnnoir, 5. Masamrkaiite (Co), B.C.Jlexapesa
(U, Sr), A. B. [ly6unckoit (Mn), 3. H. Pusaesa (J, Mn), M. I. T'ycryna,
A. 1. Jlagana (J), E. H. Bopucosoii (Pb), A. Jl. ToxomoGosa, II. B. Jlazapesn-
ua, T. M. Kaparym, A. 10. Cagmikosa, I. H. Tmpeesa (Cu, Mo, SO.),
H. A. Camapumnoii, B. I'. Xo6orsesa, E. 3acopunoit, U. V1. Huknrmaoit (Sr, Ca),
A. B. Ananmuesa, W. A. Ilaxosoit, P. JI. Axrem6aesoii, K. W. IInoramrosa
(B), B. B. Epmaxosa (Se), ®. M. Tajprmesa (J, Cu), U. 3. Bwdosa (Cu, J,
Co), H. A. Kummaxuna (F, Cr, B, Cu), B. E. Munska (Co, Mn, Cu, Zn, Mo),
mo Guoreoxumun mous — I'. A, Amjpnanosoit, 1. M. T 0iryGeBy, IO COEKTPAIb-
HEIM I XHMAYECKNM MeTofaM apammsa xuMmuecknx aieMmentos — T. M. Bopo-
suk-Pomanosoit, 1. @. I'puboscekoit, A. J[. Tomomotoza.

ABTOp cumTaeT CBOMM JONTOM BEIPABHTEL TAyGOKyI0 GIATONADHOCTE CBONM
COTPYIHHKAM W yYeHHWKAM, YYAaCTBOBABIIAM B HTHX OOJBINIAX HKOIOTHIECKAX
1 OMOreOXWMMYECKHX KOMILIEKCHBIX WCCIe0BAHMAX.



TEOPETMYECKUE TMOJIOJKEHUA
FEOXUMHMYECKON 3KOJIOrnn

T'masa 1

TEOXUMHWYECKA DKOJIOT A
1 EE 3AJIAUN

Teoxmmnueckas dKoTOrHsS — paspgen OMOTEOXHMEEI U DKOJOTHI — HTO HAVKA
0 B3aUMOJENCTBAN OPTaHMBMOB M WX COOOIIECTB ¢ TeOXMMHUYECKOH Ccpeoi
B Onocdepe, a Takme OpranUaMoB Me/KAY co0Oif B YCIOBHAX IONYJIAILNIL,
OMomerno030s, GHOTCOXUMITECKNX INPOBHHIMN 1 30H KAK CTPYKTYPHBIX Yacreil
e/[MHOil Ienoit aKocHCTeMEI — Ouocdiepsr. OCHOBHOM 3ajaueil reoXmMITecKOil
oxonornn kak awomormm (Haymos, 1968, 1973; Ilsapm, 1969, 1973) cayskur
BBISICHEHUE IIPOIeCCOB MPUCHOCOOMeHMl OpPraHua3MoB, NONYJIANHI H IPYTHX
COO0IIeCTs K YCJOBHAM OKpYMKalomei cpesil. PacKphiTHe HROIOTHICCKOI IpH-
popsl ajanranmii meoGXOXMMO /A TOHHMAHES SBOJNIONUE BWIOE (M3MeHYH-
BOCTB, MyTamuu, oréop).

HaIpapleHnw, OamakoM K aTomy, ouesuamo, rosopun A, I1. Bumorpamor
(1949), rorma upeanaram pasBEBATE XNMHAYECKYI0 DKOJOTHIO IIyTEM COIOCTaB-
JCHUS MEIKHX UBMEHEHWI, HafIioNalomuxca y BHAOB, ¢ XapaKTepoM XHMItde-
CKOM CPeJibl, ¢ WeNbI0 BLIABUTE X POIb B 00uieii BomonmE dayus 1 Gaopsr,

Peoxnmnveckas 9KONOTHS [IOMKHA OXBATHIBATL W3YYEHHEM BCe TPYIIIEL
UPTaHHBMOB, XaPaKTePH3YIOIAXCS CBOMMHI CHENH(PUUIECKUMH UePTAMI — MITK-
POOPraHM3MOB, IPOCTEHNINX, PACTeHHIl, RUBOTHEIX U OTAENBHO YenoBeka. [[as
paspaGoTKI STUX pas[eNoB HeOOXOAUMBL CHENUAIMCTH — MEKPOGHOIOTH, HPO-
THCTONOTrW, GOTAHMKH, 300JO0TH, AHTPONOJOTH (B IMHPOKOM NOHNAMAHHNE 3a1ad
970l HayKH '). DKOMOTUTECKOE HBYUEHHE YCIA0BEKA BO3MOMKHO JIHINL NPH yUe-
Te (AKTOPOB CONUANBHOTO XapaKkTepa KAaK GBHIIO OTMETEHO B BAKIIOYHTEILHOM
noxaage Memmpasurenscrsennoii kordepennnn srcmepros JOHECKO 1o mo-
pocy O HAYYHBIX OCHOBAX PANHOHANLHOIO WCHIOIB30BAHHA W COXPAHEHMS
ecrectsennbix Gorarcrs Gmocdepst (Ilapmx, 4—13 centaGps 1968 r1.). Dra
CIOKHAA 00IaCTh DKOJOTHUECKAX WCCIAeI0BAaHMIl HAXOAUTCS ele B 3a9aTOYHOM
COCTOSTHIIH,

OGBIuHO BKONOTH CIMTAIOT, UTO HKOJOTHA OXBATEIBAET CJEIYIONHE YPOBHE
JKOSHH: OPraHM3MeHHELIN, MONYIANMOHHLIH ¥ OHONEHO3HBIH WIM TONLKO IIOMY-
JSAIMOHHLIT W GWOMEH03HEII.

leoxumuaeckag dRONOrEA Obuta Gn1 GeccHIbHA BBIIOJHHTE CBON OCHOBHEIE
3ajaud, ecian Onl oHa paccMaTpHBalZa GHOJOTHYECKEE PEAKITHI OpPranmu3MOB Ha
BosfeiicTeie aKTOPOB Cpe/bl, He PACKDPHIBAS MEXAHW3MEL PeAKIHil ¥ IIPHYIH-
HBIE CBA3H MEKIY HEMHI B (JaKTOpaAMH CpebL.

! 3amaum COBETCKOH AaHTPONOJOIMH B CBETE aupextus XXIII esesga KIICC.— Bomp.
anTponod., 25, 1967; Neue anthropologie. Hrsg. von H. G. Gadamer, P. Volger. Bd. 1—2.
Stuttgart, Thieme, 1972.
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HeoHxoquMoeTs HCTONB30BAHAA (PU3MOIOTMYECKNX W OMOXMMAYECKHAX Me-
TOZ0B B DKOJOTHH clejajach oueBmjaHOI, BoaMoskuocTh peanmsanum Gmoioru-
gecknx o(derron vepes NIHOJOTO-XAMHYCCKHe W TeHeTHYecKHe MeXaHH3MBI
B HACTOfAINIee BpeMA yike IOJyuyHia BceoOmee npmsHanue. Ponb npsamoro peit-
CTBHA METAJJI0B IEOXHMUYECKON Cpejibl B THX Ipoleccax Temeph [0KasaHa.
Meranas cpeipl, kKak cuenmpuieckne (GaxrTopsl, yuyacTBylOT B OpraHmsMax
B CHHTEe3aX OMOJOTHYECKH AKTHBHBIX BEIIECTB, B JAaCTHOCTH (DePMEHTOB, BXO-
AT B COCTAB AKTHBHBIX WX TPYNI WIH ABIAKTCA aKTHBATOpaAMH KaTajlude-
ckux nponeccos. CmaTes epMeHTOR B KJIeTKaX OPraHUSMOB HpOrpAMMEIpYeT-
¢S TeHaM¥, BO3MOKHOCTL W3MeHEHWHl aKTHBHOCTH ()EPMEHTOB MOMeT OBITH
npusnakom (genotunnuecknM. Bamsnme skomormuecknx (paKToOpoB Ha JKU3HB
OpraHn3MoB, HOIYJIANNIT M JAPYTHEX COOOIIECTB MOMKET HOJYIATH o0bsICHEHHE
Ha cyboprannaMeHHBIX YDOBHAX HA OCHOBaHHM WCCAEOBAHWII OPraHoOB, TKa-
Heil, KIeTOK, CyOKIETOYHBIX CTPYKTYp 1 Hpolleccos o0MeHa BelecTB MeToja-
mu mopdonornm, guanonornn, omoxumnn, redernkn. Ofmas Teopus SKOIOTHH
B KOHEYHOM CUeTe NOJMHA OLIThH MOIEKYIAPHO-OMONOTHUECKON Teopmeir.

HenpapmibHo JyMaTh, 4TO H3yUYeHHe ;KN3AH Ha YPOBHE OPraHU3MOB [eJI0
mopdonaorngecknx  (U3NO0JIOINUECKIX HAYK, HO He JKOJOIHHN, TAK KaK 9KO-
JIOTHA ¢ 9TOI TOYKN 3PeHHA MMeeT cBOell 3ajlauecil mayueHue sKO3HH Ha YpPOB-
mHe nonyaanmii m ouonenoszos. Ho segs momyssuum u GMONEHO3BL COCTOAT M3
OPTAHM3MOB, a CBA3H MEKAY HHUMH B NONYJALMAX W JPYTHX coobmiecTsax
ONpeNeaAI0TCS He TOJbKO 0COOeHHOCTAMN mocaegnnx (WX cTPyKTYpoii, HBoOIIO-
nueit), ajgech HaGAIOTARTCA Tak#Ke M HeCOMHEHHAf 3aBHCHMOCTL WX CBOICTB OT
MHANBUAYAJIBLHEIX ocoOemnocteil oprammamos. Ilonyasnusa He ABjIfeTcCA CyM-
Moii ognoponEeix oprammamoB, Ilonyaanmsa — cmereMa pasHOPOAHAs, TeTepo-
reHHAas, XOTS M COCTOMT U3 0c00eil OJHOTO BHUIA. XapaKTep PasHOPOJAHOCTH
OPranm3MoB B IOMYJANNN MOeT OBITh M3YUueH TOJBKO Ha YPOBHE WHIABHIY-
ymon. Mamusunyansras nameransocth (Loeb, 1945; Williams, 1960; Hopaxs-
crmit, 1941, 1965; Hovalsky, 1973) ocofeit momynamum — BaskHeiimas Ipo-
fnema oproxornm, Mopdoxornm, GUHOTOTHH, OWOXHMHUN T T'eHETHKH.

Wsyuenne najopraHn3MenubiX ypoBHeil KU3HH TaKKe He MoKeT GhITh 3a/1a-
geil TOJBKO DKONOTHIL JTH BONPOCH! PEIIAIOTCA DKOJOTHEH COBMECTHO ¢ (huamo-
gorneit m OwoxmMneit (yuenme o mMoOBeJCHUN—NHCTHHKTHI, pedieKchl He camnu
oo CO()O,&I KRak CilOle:l HHANBUYAJBHOrO OCYU[ECTBJIEHNA MMUBOTHBIX opranns-
MOB B YCIOBHAX WOIYJIANM, OHONEH030B, OHOreOXMMWYECKHX NPOBHHINNIA:
ATOJOTHA, KaK CHIelHaJbHad JKOJOTHYecKad JINHCHHIIHHA O ‘BBaHMOI[E]TICTBHH
Me:kjly opraEmsMaMm; paspaborka Omoxummeil m (JH3MOIOTHEil BOIPOCOB O XH-
Muuecknx curgazax — m npow.). Ho ¢dusmomorms m GmoXmMma He MOTYT
OOAMEeHNTHL €000 AKOJOTHIO. 3Iech HeodXoimMa KOMILICKCHOCTEL MCCJIe0Ba-
unit. Mopdonorus, gusmonornsa, OMOXUMEL I regeTnka oforamaioT 3K0JIOTHIO,
PACIIHPAIOT ROBMOKHOCTH HRoJOrmYecKoro nossammsa Gmocdepr. Omm mospo-
JAIOT DKOJOTHW BBIATH HA HOBBIE IYTH M OXBATUTH JKUBYI0 NPHPOAY N ee
CBA3L CO cpeoil, Kak mexoe. [pyrme mayunble IuCHHIVITHBI, KpOMe DKOJIOTNH,
TAKWE 3271471 He CTABAT.

Ilpn 9KoTOTHUECKIX WMCCHEOBAHNUAX HeJb3si paccMAaTPHBATL OPTAHI3MEH-
HBIIT, MONYJAATNOHNLI, 1 GHONEHO3HEIl YPOBHA, KAK W YPOBHU ;Ku3Hu B OHO-
TeOXMMUYeCKAX NPOBMHINAX M BOHAX, KAK He3aBHCHMbIE, CaMOCTOATEIbHEIE.
Onm ceasann B equHyio cuereMy sknanm, OpranmaMm ¢ ero WHIMBHIYaJbHBIMH
cBoiicTBaMN GepeTca W3 MONYIATAN, OGMONEH03HOTO coobmecTsa, mam u3 Omo-
TeOXHMIYeCKOil TPOBMHIIAN, KOTOPEle HAKIAHBAIOT HA OPTAHA3M 0COOEHHOCTDH
CBOIICTB HAJOPTraHUBMCHHBIX CHCTEM.

B mame spema Bce Goaplmee 3Hawdenmne NpHoOpeTaeT B PasBATHN HAYYHOTO
noananug omocdepsl coppyikecTso cMe:RuBIX mucnuminn. Ha copemanmm mo
CPABHATENBHON OMOXMMHH, OPraHM30BAHHOM aBTOpOM dToil KEmrm B 1939 T
B 1. Knese, B. V. Bepuagckuii B cBoeil peum, paccMaTpuBag HTOT BOIPOC,
cKaszall, uTO NCTHHHAA HAYKA POKAAETCH TaM, IJie CIeIHajJHCT BLIXOJAT 3a
Ipafn; CBOEi ClenuajibHOCTH, ABTOP CUMTAET, UTO HTH CJI0BA MOKHO OTHECTH
K W3YYeHnio BOMpocos drojiormm, B passmrnm 2Toil HAYKH B HaOIW JHH BCe
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ponbllle HAMEUAIOTCA CBASH ¢ APYIEME gucounianEamu. Mertomsr w mocTmixe-
HEA ATHX ANCHUIZHH (HAUDAMep, TAKHX pas/ieloB OHOIOTMYECKHX HAVK Kar
eMCcTeMaTnka, MOpP(OIOrdsa, aHATOMHSA, THCTONOTHS, THUTOJIOTHA, (PM3MOIOTHA,
OHOXMMUA, TeHEeTHKA, SMOPHOIOTHSA U HPOY.) MOIYT OBITH MCIOIB30BAHEL A
pelIeHNsA SKOJOTHYeCKAX BONPOCOB HA MONYJIANUOHHOM U OHOIEHO3HOM ypOB-
HAX, W 4ig 00BACHEHHA MeXaHNBMOB DKOJIOTHYECKHX PEAKINI IyTeM HCCIemo-
BaHMI JKUBHA HA cy0OPraHu3MeHHBIX YPOBHSAX.

Hamnan ms 9Tux HAyIHBIX JUCOUINIAH MOJKET CTABUTH YACTHBIC HKOIOIH-
YecKne 3aJlaul B CBOEH CIENWAJBHOR 00JacTH, 9TO IIOBBOJISET BBIICJIUTH
Jlaske HaIpaBieHHsa pador, KaK Hay4yHbIE [HCIUIUINHGL — DKOIOTHIECKas HH-
BUMOJIOTH, DKOJIOTHYECKAN 'eHeTHKAa U IIp.

JronornA Kak Hayka o0 oONHX 3aKOHAX ;KUBHH OPTAHUZMOB, IIOILYJISIUI
H JpYrux coofIecTs, OPraHm3yIOIIMXCA B €CTECTBeHHOM cpefe, He TOIBKO
HMeeT ONNCATEJIBHEIN 1 YKCHEePUMEHTANBHEBIH XapakTep, HO OHWa JOJIMKHA |
HCTOJNBL30BATL METONE M JOCTHKEHNA DABIHYHBIX OMOIOTHYECKAX HAYK ¢ Tie-
JBI0 BCECTOPOHHWX 0000HIeHMI U BHICHEHHA YKOJIOTHIECKHX CBOIICTB opra-
HI3MOB, IO3BOIAIONIHX IOHATL IEI0CTHOCTH 9KOcHeTeM Omocdepst

CpoiicTBa BHeHIHEH CpeABl ONPENeAAOTCA KaK CTEIMeHbI) HHTeHCHBHOCTH
meficTBUA OTAENBHEIX (DAKTOPOB, TAK W WX OOJLITMM YMCIOM KOMOWHAIIHN:
TeMIIepaTypbl, BIAJKHOCTH, WHCOJANHHU, €CTECTBCHHOTO COJACPIKAHWA B Heil
pasHooGpasHEIX XUMHYECKNX CoefuHeHWil, l'eoxmMmueckas skogorma He Mo-
JKeT He YUHTHIBATE CJIOMKHOCTE CBOMCTE OKPYMRAWINEH CpPefsl W IPOW3BOJIAT
CPaBHHUTENILHOE WM3YYeNHe HKOJOTHIECKOI poNN TeoXUMHYECKHX (DAaKTOpOB,
moadEpas TakiKe HeOOXOJAMMBIE YCJHOBHWA JUIA KOHTPOMLHBIX HCCIeI0BAaHMIA,
(Dusuueckne (PaKTOPH CPefsl MBYYAKOTCA JABHO M 3HAYMTENLHO IMApPE XIMH-
gecknX. KcTecTBeHHEIE XUMNYECKHE CBOICTBA OKPYIKAIOILEH CPEILI OIpeIensd-
I0TCA TeOXUMHYECKON MCTOPHEH MECTHOCTH H XMMHYECKOM COCTABOM II0YBOOO-
pasywomux nopoj. Ilousoobpasosarelnbnblil NPonece pasBUBAeTCA HA TeOXHMI-
9eCcKOil OCHOBE B YCIOBHAX ONpeNeIeHHOr0 KIUMAaTa. B 1o4Bax 1 HpUpOHBIX
BOJaX COMepsRarcsd, BEPOATHO, BCe HBBECTHEIE XUMHYECKUE AIEMENTEH, 0C0DCHHO
crrocobHbIe JaBaTh BOJHOPACTBOPMMEIR COeMHHEHUsS. MHOrHE XUMHUECKIE DIIe-
MEHTBL COJLEPIRATCH TaKKe B BO3TyXe (MeIb, MUHK, HUKEIb, CBIHHEL, CTPOHIIMII,
itoj, 6pom, Gop U T. [.), M ATO MOIKET HMETh B OMpeIeMeHHBIX cIydagX OH0I0-
r’MYecroe 3pavenue,

XuMugecKne HIeMeHTHI COJleP/KAaTCA B MOUBAX M BOJAAX HEe TOALKO B BHIE
MnHepanbHbix coefuHeHnil, OHEm 00paByHT MHOKECTBO OPraHMYCCKAX KOM-
IVIEKCOB 3a CUYeT COPNWHEHWN, BOBHHKAIONINX B PE3YIbTATE DPARJIOMKEHWA OT-
MUpaloOmMNuX 0PraHuaMoB, 0COOEHHO B3a CUeT COeNHHEHNII, BEITENeHHEIX B LOUBY
B IIpolecce RUBHEACATEILHOCTH KOPHEBOH CHCTEMOH pacTeHH#H, MOYBeNHBIMHA
MHAKDPOOpPraHu3MaMu, MO4YBeHHOI u nazemuoit gaynoit. Hempasmisno pymats,
9T0 BO3BHUKHOBeHWe (DOPM COGJMHEHHH XHMHYECKHX DIEMEHTOB B II0YBE —
IpoIece, MAYIUI TOJALKO 3a cyeT 0TOPOCOB OpPraHWSMOB, 3a CUeT BBIICICHHS
MMM KOHEYHBIX IPOXYKTOB oOMena BemecTB. MesKay KopHeBoil cmcTemoil pa-
CTeHWIl, HATPHMEp, W XHMNIYECKAMH BeIfeCTBAMN TI0OYBHI YCTAHABINBAIOTCH
9BOJIIOHUOHHO CJOMHUBIINECH B3aMMOOTHOIOEHWA. B OJlHUX W TeX iKe IIOYBeH-
HEIX YCJIOBHAX ONHH BHUJLI PACTEHWI BBHIENSIOT B IOYBY OPraHUYCcKAe Be-
mecTBa, ofpasyiomue ¢ XIMAYECKEMN 2JIeMeHTAMN IIOYBEL PACTBOPHUMEIC KOM-
IUIeKCHI, APYrHe — HepacTBOPEMEIE HWIH CiaaG0 yeBAaMBAEMBIE KOMILICKCHI,
TarnMu cI0REBIMA MOTYT OBITH YCIOBHA Pa3iNIHOTO KOHNEHTPHPOBAHUS pa-
CTeHHAMHN OJHOTO U TOr0 e XUMHYECKOIo HJIeMeHTa Ha OJHOH W TOH sKe
nouBe. JTU YCAOBHS MOTYT OLPeNeNAThCA NMPONECCAME, MAYNIMMEI BHE JKHBOTO
opranmaMa, B I0YBe, HO Ha OCHOBe CHOKHEIX IpOIECCOB ANANTALNNN Opra-
nma3Ma K xXummudecKmM (axTopam cpeinl. B MOmOoGHEIX cIyuasx BHIABISETCH
OmoreoxmMmYeCKasi OPHPOAA IpeBpalleHNsa IO0YBEHHLIX COEWHEHNH XHMHUIe-
CKHEX 2JAeMeHTOB, W BO3HMKAaeT OOJBIIOE YHCIO elle Maj0 WaydeHHHX (opM
coe[HHEHNN MHKPOIEMEHTOB — KOMILIEKCOB MeTaljIOB. OTH HpOIEccsl o0pa-
30BaHAA KOMILIEKCOB METAlJIOB B IOYBE BaBHCAT OT BUJIAa PACTEHWIl, yCJIOBWIt
KIOMAaTa, OT TOUBEHHEIX YCHOBUI OHOTeOXHMHYECKUX 30H (permonnl Gmocde-
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psi) n Omoreoxmmmuecknx unposmunmii (cyopermonst Gmocepri). Hecommenno,
UTO cyllecTsyeT reorpaduuecKas M3MeHTHBOCTH STHX INPOINECCOB, CBSI3AHHBIX
¢ ¢msmonorneii nnraEns pacremmii. Ho nmpoGaema sra Hocmr okomxormueckmit
XapaKTep W Mo:KeT OBITH pellleHa IPH yueTe W NOHMMAHIN FeOXHMHYECKHX
yeaosmii cpeasl. EcrecTBennble xaMudeckne (JakTopsl BHeMHel cpejsl (reoxi-
mMugeckne (DAKTOPHI) OKaspiBAIOT (OJBIIOE BAMAHIC HA paccejJeHme Opranma-
MOB, Ha Hporecchl 00MeHa BeMIeCTB, POCTa, BOCIIPOM3BOJICTBA, (DOPMHpOBAHNA
mMopdonOrmYecKAX TNPH3HAKOB, HAa TeHETHYECKYI0 CTPYKTYPY M HEOJHOPOJ-
HOCTH TIONYJIAIMIL.

B xoneunom cuere, B ocHOBe JIOOBIX PeaKIWil OPraHM3MOB M HX NOIYJIA-
nmii JearT maMeHeHns oOMmeHa pemecTs. IlpsMoe BInsiEme TeoXEMHUYECKOil
cpejibl, ee XMMIYECKAX HIEMEHTOB Ha OPTaHH3MBbl, ONPeJeNAeTCH TOYKOIl Ipn-
JOKeNNA XUMHUYECKNX 2JeMeHTOB K oOMenubsim nponeccaMm. Hampumep, B cay-
YyafAx NMOBEINIEHHOTO COJEIKAHNA B cpe/le MelHl — YBeINYHBAETCA AKTHBHOCTh
WM CHHTE3 MeAbCOoep:Kamnx (JepMEeHTOB, NOBBINIAETCA WHTEHCHBHOCTH OKHC-
IMTEIBHBIX HPOIECCOB, B CJaydasX HOHIGKCHHA CcOJep:Ranms Mejnm — odpar-
HBIC ABJIeHNUA; HOBHINIEHHOE CONep:RaHme B cpejie MoAuGJena BRI3LIBACT Y
JRIBOTHBIX OPraHN3MOB yCHJIeHne cHHTe3a (hepMenTa KeaHTHHOKCHAAZL U 1pe-
BpallleHne KCAHTHHA W THIOKCAHTHHA B MOYEBYIO KMCIOTY; IPH HOBBIIEHHOM
COEPHKAHNE B CPejie KoOAILTA B 3KeJAY0THO-KIIIEYHOM TPAKTe YBEeININBACTCNA
cunres Mukpodaopoii snTamuna Bys, okaseiBaomero Goapinoe BIHARNE Ha 06-
MeHHBe nporneccsl B opranusme, ITogo0HBIX NPHMEDPOB MO0 IPHBECTH MHOTO.

Nayuenne Touek NPWIOKEHHS XHMHYECKHX HIEMEHTOB CPeJibl K OOMeHHBIM
nporeccaM He JIOMKHO OTPAHHYHBATLCA TONBKO OOLIMHBIM ONpPEeJeHNeM W3-
MeHeHNii aKTHBHOCTH (JepMEeHTOB. JHAUHTEJNbHO BajKHee A ONpeeseHns
depmenTHEIX ajauranmii MsyYeHHe JIMHAMNUKH W3MeHEHWIl AKTHBHOCTH IpH
u3MeHeHnHu YCJIOBHil cpefbl, NpPH MOJIeINPOBAHHH Ipomecca — HampHMep,
TOALKO TAKHM CTIIOCO00M MOTYT OBITH MOHATH 3HAYNTENLHBIE PABAMUHA CBOMCTB
(ocharassl KocTH W XPAMIEBOil TKAHN FKNBOTHBIX N3 CTPOHIMEBHIX INPOBMH-
il W IpH HOPMAJBHOM COjep;KaHME cTpoEmEsa B cpeje. HanGoapmnit maTe-
pec IpecTaBiseT PACKPBITHE MEXAaHH3MOB JIeiiCTBHA METaJI0B: CONOCTaBJe-
Hue aRTHBHOCTH (PEPMEHTOB ¢ BXOMKIEHHEM METAJIOB B MOJEKYIY hepMenTa
mwim cyberpara, OTHeneHne Meramia oT (epMeHTa, 3aMeHa OJHOTO MeTajJa
JAPYTAM B CBA3H ¢ H3MEHEeHHEM cOofepKamHmsa Mmertanna B cpesie. Taxme paboTwr,
HeoOXO0INMBIC IS PasBiTHA TeOXHMMHUYECKOH SKOJOTAN, METOANYECKH TPYAHDI,
TaK Kak CBABAHEI ¢ IPENAPATHBHLIM BIJIEJIeHEeM H OYHCTKON NOZ0OHBIX Gno-
JOTHYeCKN aKTMBHBIX coefnHenwii, Ilpnm sKoxormueckux mccaefoBaHugX ajlam-
Tammii HeJerko HARKONNTHL Heo0XoIMMOe KOJAMYeCTBO MaTepHaja JUIs XuMHYe-
CKOX aHAJHTHYecKHX padoT, HO MOJYUYeHHbBIe IPH HTOM pe3yJIbTATHEL MOTYT
nath rayGokne o00CHOBAHUSA POJM TeoXHMHYeCKHX (JaKTOPOB cpelbl B /KH3HE-
JIeATeIBHOCTH OPTaHu3MOB, B HpHCcHocobAenny nx K yciaosmam cpeast. Ouens
BA;KHBIM ABJIACTCA Takike M ONpejlejielilie POJN MeTaXlOB B CHHTese paAfAa
ropMoHOB 1 BHTaMunOB. B cayuasx, Korja KOHIEHTpanms ONpejeJeHHBIX XN-
MHYCCKHIX DJeMeHTOB B cpefe AocTHTaeT OGOJBIIAX BeJANYNH WNIH, Haobopor,
HaOd0aeTcA 3HAYNTEABHBII HeJ0CTATOK WX, 00MeH BeIecTB Pa3lasKHBaeTCH,
HACTynaioT ancyHKINI, OprannsM He B COCTOSHNT OTPeryJanpoBaTh OOMeH-
HEI¢ TIPOIECCHI, BOBHNKAIOT YHJEMIYeckne 3a0ojeBaHnd pacTeHyii 11 KWBOT-
HEIX, VBEJIHUYNBAETCA OTXO0]] SKABOTHEIX, OOOCTPHAETCS eCTeCTBEHHBIT 0TOOP.
duneMmueckne 3a00JeBanNA, BLHIZBIBAEMbIe HEJOCTATKOM Iin M30BITKOM B cpe-
Ie Tex WM APYIHX MHKPOXIEMeHTOB, MOPasKAIOT PACTEHNS, AHBOTHLIX 1 YeJ0-
BeKka, YyBCTBHTEILHOCTH OT/IEIBHBIX OPraHi3MOB K Pas3dWuHBIM CTCIEHAM He-
AOCTATKA T M30BITKA XHMHYECKHX 5JeMeHTOB, BepXHHe W HHEKHHe WNX
MOPOTOBBIe KOHIEHTPAINA ONIPeJIelA0T ¢TeIeHb NOpaskenna MOIYJIANNA DHJIe-
mauecknM zaboaesammnem (pHgeMmyecknii 300 mpu HejocTaTke iiofla, mam fosa
M OJHOBPEMEHHO KoOAJbTa, MeJH; ATAKCHA, JENNIMEHTAIHS IepeTH OpH He-
AocTaTKe MejAd; TAOO- WINM aBUTamMmHEO3 Bz npu  mejocTaTke Ko0aubTa;
ocTeo- m XoujpomucTpodum mpu H3OBITKE CTPOHIMA M HEJOCTAaTKe KalbIWsd,
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JHTEPHTH IpH M30BITKe Gopa m Ap.). VIBMeHYHBOCTH YYBCTBHTEIBLHOCTH K pas-
JUYHBIM KOHIIEHTPAIMAM MHKDODIEMEHTOB B Cpefle IO3BOJAET ONpeIelnTh
(enoTnnNYECKy0 CTPYKTYPY NONYJIANMII. ¥ BHIABATL B HOX TPYNILL ocobei
¢ Pa3INyHOIl YYBCTBUTEIHHOCTHI) K DSKCTPEMAaJbHBEIM €CTECTBEHHBIM XIMHU4e-
ckaM (paxropam cpepsl. Taxme rpynmer ocofeil, xapakrepusyoline HKOIOTH-
YeCKy0 Heo[HOPOJHOCTE HOOYJIANNA, O0HAPY/KEHBl B MONYJIANUAX CelhCKOXO0-
3AUCTBeHHBIX JKMBOTHBIX, HaOpPHMepD OBell, NOpH pPasiIHIHOM COJEepIRAHUM
B cpefe KoDaabTa, MeINW, MONHONEHA, CTPOHOHUSA W JPYIHX XAMHUECKHOX Hile-
MEHTOB, a Tak#e B NONYJIANNAX PACTeHWH W MHKPOOPTAHHSMOB IIPM TIOBBI-
NIeHHBIX HJIH HOHHMKEHHBIX KOHIEHTPAmHAX 0opa, celleHa W APYruX BeUiecTB.

Feoxnmmueckne (axToOphl Cpefibl, HOPMAIBHOE COAEp/KAHMe, MBOLITOK HIN
HEeJOCTATOR B Heill XUMHYECKHX 9JeMeHTOB MMeloT O0JIbIIoe 3HAYeHHC B JKH3-
HY Pa3NNYHABIX FPYII OPTanN3MOB — MHUKPOOPrannsMoB, PACTeHHIl, KUBOTHBIX,
B TOM uHCle J0MaIlHUX, 1 uYejoBeka. Vsyusenme 5Tmx BOmpOCOB NpPUBICKIO
B HOCJAeAHMEe JeCATHIeTHA BHUMAaHAEe HEe TOJBKO OMOT@OXHMHKOB M HKOJOTOB,
HO 1 (mamonoros, GMOXMMWKOB, TeHETHKOB, a4 TAK/Ke MEJMKOB H BeTePHHADOB,
300TEXHIKOB, arpOXUMUKOB W (PMTOMATONOrOB. JTa 00JACTL MMEeT CBOI0 CIe-
mudnky. Ona oxBaThiBaeT XapaKTePHCTHKY DKOJOTHYCCKHX HWUMI, B3ANMHYIO
CBfI3b €CTECTBEHHBIX XUMHYECKNX HJICMEHTOB CPEJEl ¢ :KUBBEIMH OPTaHI3MaMH,
¢ OCHOBHBIMH TPOABIGHHAMH HUX KHUSHEAEATEIBHOCTH, ¢ HX 4HCICHHOCTHIO,
Huomaccoii, poapi0 B METPANNE XUMHYECKHX sieMeHTor B Omocdepe, mopdo-
JOTHYecKoil M XNMHYECKOHl M3MEHYHMBOCTHI0 OPTaHW3MOB. 3HAYeHIe NMET H
BONIPOCH! IIPHCIOCOOIAEMOCTH OPraHMUBMOB K PASINIHBIM KOHIEHTPAINAM XH-
MHUYECKHX DIEMEHTOB B cpejle, H30JAMAN B YCIOBUAX JICHCTBAA HKCTpeMaabHO
TeOXHMHYECKOIl Cpejibl, €CTeCTBeHHOTO 0T60pa, HPOMeccoB BHI00OpasoBaHNd,
spojonuK oprannaMos. Bce aTo mpuBeNo K pasBuTHIO HOBOTO pasfeia HKO-
norum u GmoreoxuMmun — reoxummaeckoii sxoaornn (Kopamscxmii, 1957, 1958,
1962, 1963 a, 6, 1964 a, 6, 1965 6, 1967, 1968 a, 6, 1969, 1971, 1973).

leoxmvmueckas HKoIOrNsA, MMes CBOM 0COOBIC 3aJlaui, OTIMIAIINE ee OT
JApPyrux paBROJIUB IROJOTHH, CJOMRIIACE KaK KOMILIeKcHas JAUCIHHAIIINHA, OXBa-
TBIBAIONIAA CBOMM HCCAE0BAHNEM PA3IIYHBIC CTOPOHE! BHEINHEN cpebl it pas-
JUYHBIE HPOABICHWA FRUHEAesATeJbHOCTH OPraHm3MOB, H3y9aeMbi¢ OT/IeJbHE-
MU CHeNUajJbLHBIMN HayKaMu I MX pasferaMmn (Hampumep, XUMUsa I10YB, BOJ,
Moponornueckas N3MEHINBOCTE OPraHN3MOB, H3MEHUHBOCTL OOMEHA BEIeCTB,
MeTaITohePMEHTHI, TTATOIOIHs PACTEHNH U KABOTHEIX OPTAHHBMOB, DH/ICMHEYE-
cxme Gosesnn, Guoreoxumivyeckoe pailoHHpoBanNe KAk HOBasg cucreMa paiio-
HHPOBAHMSA, OCHOBAHHASA Ha M3YYeHHH M3MEHIMBOCTH OMOreoXHMMYeCKOl IM-
nteroii memu). IToaToMy opranmsamnms mcCIef0BATENLCKHX TPYIH — aafopaTo-
puii TeOXMMHYECKOil HKOJOrMN IpejCcTaBiIfeT oIpejeldeHHble TpyanoctH. Jlas
IIOJIHOTO OXBaTa NoJesRalllnX MCCJAC/0BAHNI0 SABIEHMIl HeoOX0INMO NMeTh
B Takpmx JaafopaTopmsax CHeNWaJHCTOB Pa3HOOOpPa3HLIX obIracTeil ecTecTBO-
3HANUA.

Boapmoe nayunoe smavenme mMMeeT W DasBHTHE DKCIEPHMEHTATLHOII Teo-
XHAMHAYECKOIl YKOJIOrMN, 3ajadeil KOTOPOIl CIYIKHT MOJEIVPOBAHAE NPUPOLHBIX
sipnennii. OcoGenno muTepecHbie JaHHBIE IOAYYEHH NPH  MOAEITPOBAHIN
DKCTPeMAJLHBIX TeOXUMIIECKHX YCIOBHil. JT0 HAUnpapleHHe ceildac VCIeIrHo
paspabareiBaercs. HabniosaeMble B eCTeCTBEHHBIX YCJIOBHAX KOPPEIAIITH MeK-
Ay TeoXHMMYeCKNMHU (haKTOpaMuU Cpefsl W GHOJIOTMYeCKHMN PEaKIMAMI Opra-
HH3MOB BO MHOTHX CJYYasX He MOTyT OBITh OCHOBAHHEM A YCTAHOBIEHMST
MEHJIY HHMH NPHYNHHBIX 33aBUCHMOCTEH W IODTOMY Ha HUX He BCerjia cie-
AyeT CTPONTL HayUHEIE JlOKasaTeabeTBa. B ycaoBmsax ke Momeamposanms
sipjiennii, skcnepuMenTa, nyrem noxfopa m KoMOmHANUME AeicTBYOmMNX dax-
TOPOR ¥ NOABIANINHUXCA OMOJIOTHUCCKHX PEeaKINil MOMKHO BBIABUTHL TNPUIHHBL
Tox miH nnex gsnenwmii. Crefyer ckasaTe, 94T0 B 06MACTH YKCTEPHMEHTATb-
HOIi TeOXHMWYECKOIT DKOJOTHN JOCTATHYTH HEKOTOPHIE YCIeXH, HO HTOTO eIme
IOKA HE0CTATOYHO.

IIpencrasasiior mHTepec WCCJAeNOBAHUs MUKPOOPTAHU3MOB, B3ATHX B pAas-
JIUYHBIX @CTECTBEHHBIX Me0XHMUYECKHX YCJOBHAX 1 KYJbTHBHPOBAHHBIX B MO-
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HeJILABIX OUKITAX B Jaf0paTOPHEIX YCIOBHAX HA CHENHAILHO TIPOTDAMMEPO-
BAHHBIX Cpejlax. JT0 I[OMOraeT BRIABUTL 3aKOHOMEDHOCTHM  aJ[alITAI[AH
MHEKDOOPTaHH3MOB K PAa3IHYHEIM KOHIEHTDPALHSM XMUMAYCCKAX HIeMeHTOB,
YCTAHOBHTH BOBMOKHOCTE 00PA30BAHNA HOBEIX HACJEJCTBEHHALIX (JOPM B sKcHe-
PUMEHTANBLHLIX YCJHOBUAX H TCHETHIECKYI0 TpPaHC(HOPMANHWI0 NPH3HAKOB, Xa-
PARTEPH3YIOIMNUX IITAMMEL MHKPOODPTAHH3MOB, ANANTHPOBAHHBIX K HOPMAIh-
HBIM, BHICOKHM MM HUBKAM KOHIEHTDPAIHAM MeTaJlIoB.

IRCcHepUMEHTAIBHAS TEOXNMHUTECKAS DKOJOTMA PACTEHHH  pacIojiaraeT
MHOTHMI CBEJICHHAMEI O KOPPEIATHBHBIX 3aBUCHMOCTIX MEKTY WX H3MEHTH-
BOCTBIO W (DaKTOpaMm reoxmmmudeckoil cpenbl. Ha JKEBOTHEIX ymamocs Bocupo-
H3BECTH pearumnm, }IHGJII()}IHGI\{I:IB B IOPHUPOJIHBIX YCIOBHAX IIPH HeJOOCTaATKE
Mefim, H30LITKe MOJAUOHeHa U IPH pPasiHTHBIX COOTHOIMEHWAX HTHX HIEMEHTOB,
a Tai/Ke IPH HEJOCTATKE NHNKA, Hofa U OJNHOBPEMEHHO KO0ajbTa WJIHm Map-
TaHIa, Opn uB0EITKE CTPOHIASA, CeqeHa, KoOajbTa W JPYIHX dIeMeHTOB. llo-
NOOHLI aHANNE SABIEHWH B YCJIOBHAX MOJEIUPOBAHHA TOSBOJAET YCTAHOBUTH
DPUYHHHBIE BaBUCHMOCTH MeMJly PeOXMMHYECKHMU (DAKTOpaMH CPefsl W peak-
IAAMI SREBOTHBIX OPTaHIBMOE.

Wnrepecurrii Marepman co0paH TaksKe IIpH H3YUEHHH BOIPOCA O FKHA3NE
pacTeHHiT Ha OTBajaX, «XBOocTax» — 0oTOpocax PYZHOH IPOMEIIIIEHHOCTH, 000-
TalleHHBIX OIpefleIeNHEIME XHMHTECKIME DIpMeHTAMH, B sTmx cayuasx wa-
OmiomaioTes 3HAYNTENbHBEIE M3MEeHeHHS MOpP(OIOTHN PACTeHHHA W, MO-BHEAAMOMY,
Hapsjy ¢ ODPU3HAKAMM JeTpajlaliyd M BEIMHDAHUA OTAEIBHBIX (DOPM, BO3MOIK-
HBI TPOIECCH BHA000pAB0BAHUSA. ¥ TUTHBASA PA3IHTYHYI0 JABHOCTH OTBAJIOB,
MOKHO IPOCIEIHTH Ha HUX IIPOIEcC MOYB000pa30BAHMA, 3aceleHHe II0UB Opra-
apaMaMn, (QOPMUPOBAHNE HONYJANUN W OMOLEHO30B W HBOJTIONHI0 aTamTaALIil
K BKCTPEMAJBHBIM YCJIOBHAM TeOXUMUYECKO CpeJibl.

Boapmoii mATEpec mpecTaBiIgeT HCCIASTOBAHEE PONM MUKDPOYAOBpPEHU OT-
[eJIbHEIME 9JIeMEHTAMNI HIH WX KOMOMHAONAMH B HSMEHTHBOCTH (DHBMOIOTH-
geckax QYHKIANE pacTeHuii m nousennoil Mukpoduopsr. Mceememosarmns, mposo-
JAAMBIC B 9THX HalpaBIeHUAX, D3RI jajjadyamM BHGHGPHMQHTaﬂbHOﬁ reoxm-
MHWYECKO DKOJOTHM, HO MOTYT pACCMATPHBATECA M HKOJOTHIECKOIN XUMMHEI,
KOTOpAag M3y4aeT BIHAHMEe (XUMU3AIUEY, MCKYCCTBEHHBLIX XUMUUYECKUX BO3-
JeicTei, 3arpASHAINNX Omocepy, HO BKIIOYAET, B OCHOBHOM, MBYUYeHHUE
JeficTBHsI HAa OPTaHUMSMBI B TOKCHIECKHX KOHIPHTPAIHAX TAKHX BEIIECTB, Kak
MEeCTUIHBI, TepOumuLl, 1eOINaHTR, a TaKMKe COeJMHEeHHI DPTYTH, KaaMu:,
ceuHIla B Ap. K XEMuYeckoil HKOJOrmm He CjejlyerT OTHOCHTH O0JACThL CII0MK-
HBEIX OUOJOrHYECKHX TPUCIOCOOIEHHH OPTaHHBMOB K BBAUMOOTHOIICHUSAM MEFK-
IOy OTHeJIbHBEIMH OPTaHHSMAMI W BHIAME K JKHSHN B CO00mecTBaxX (IMOIMyIAIAm,
6HOreoIeno3sT), OCHOBATHLIM Ha BHIPA0OTKE OPTaNU3MAMH B Iponecce (HUio-
refesa ecTeCTBEeHNEIX XUMHUYCCKAX COBIUHCHHIT IPHUBICKAIOMNX, OTHYTHBAIO-
INX, AMOBUTHIX ¥ JIpP., UMEONINX CHTCHAJILHOE 3HAYEHHe, JTO0 HallpaBICHHE
B OKOJOTMICCKHX MCCJHEHOBAHHAX MOMKET OBITH OTHECEHO K 00IacTH HKOIOTH-
TECKOMT 6]’IOXI’IMHIT 1.

JKOJIOTHA, B TOM YHCIE Te0XIMHIECKas, MOIKHA YUNTHIBATHL DBOJIONHOH-
HyI CTOPOHY BOIIpoca. SJafaueil ee B 3TOM Ccaydae SBIAETCA BLIACHeHWE
OpPOIeccOB IPHCHOCOOIeHNA OPTaHA3MOB, NONYJIANNE T X cO06IIeCTB K yCIo-
puaM skusam. Jlesaerca Bce 0oJbIIe MONBITOK BEIABATE TeHETHYCCKHE W OIMO-
XMMIUCCKIC MEXaHM3MBI aJalTamuil. IT0 oueHbh BAJKHOE HANpPABIEHWE, 3aXBa-
THIBAIOMICE DPABIWTHBIE PABMHENEl YKOIOTHH, B HACTOAINEe BPeMA MOUTH eJHH-
CTBEHHBIH IIyTh, HA KOTOPOM MOJKHO OMKHJATL YIAYOIeHHA HATOWX 3HAHWH 00
amanTanguAax, PAaCKPLITHH W HOHUMAHHUA HX MEeXaHU3MOB.

ITpenMeToM W3YUeHWs SKONOTWH [OJKEH OBITh OPTammaM, B3ATLIL B €ro
cpejte. XuMHUYeCKHe CBA3W I000TO OpPraHm3Ma co cpefioll B Gmocdepe ocy-

1 Chemical ecology. Ed. A. Sondheimer A. J. B. Simeone. Siracuse University. N. Y.,
1970: Hormones and the environment. Ed. G. K. Benson, J. G. Philips, Cambridge,
Camb. University Press, 1970; Erecman S. K. Odor and the environment. Ann. N. Y.
Acad. Sei., N 1, 1959.
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IIECTBIAIOTCHA TONLKO Yeped GMOTeoXMMHUYECKHe NHINeBbie TelH 0Prann3MoB —
XUMHYECKHe HIeMeHTH MOYBE, BOJBI, BO3/[yXa, HO 3aBHCAT OT ajlalTaIlinm
OpPTaHm3MOB K Cpejie, OT pa3BUTHA NONOYIAUmid ® OuonmeHos3os (coolfmiects
PAasIUYHBIX BUIOB JKHBOTHBIX OPraHM3MOB, PACTEHHI H MHKDPOODPTaHH3MOR).

CoobmecTsa — HaJOPraHU3MEHIble YPOBHM JKH3HA — UX CTPYKTypa H
@ynrnun B Gnocepe BaBHCAT OT TEOXUMUYECKON Cpebl, OT KOHIEHTPAIHN X
COOTHOIIEHUs XAMUYECKHX DAEMEHTOB B cpefe. B yciaoBuax moBwlInennoil mim
HOHMKENHOIl KOHIEHTPAIMHA XIMHOYEeCKHX DIEMEHTOB B Cpefe I0Ceai0TCH
B ONpeJejeHHOIT CTeleHn Cleln{iyHble BHALL, XapaKkTepH3yIOIue OHOIEeH03
nam cyGpermon Ouoceprl, B NONYIANMAX DTHX BUJOB BHIABIAIOTCS OpPranma-
MBL B PasHOii CTEeIIeHM yCTOMUNBBIE K TeOXHMHUYECKHM OSKCTPeMalbHLIM (ak-
TOpaM Cpexbl. JTH MBMEHEeHWs TYYBCTBHTEILHOCTH K XAMHYecKHAM QdaxTopam
cpelbl MOTYT, OYEBHJHO, HMeTh HACHe[CTBeHHYI0 npupony (ammemornm) m
pasBEBAIONMEeCH HA ee OCHOBe (JeHOTHOUuecKme Hpospiaenms. IlosTomy B mo-
MYyJANAA M3MEHeHHA 00MeHAa BeliecTB, HAPYIIEHHA ero W jaske OaTOJOTHYE-
CKHe paccTpoiicTBa HaOIIONAIOTCA TOXBKO Y HEKOTOPOro 4meiaa ocobeil, IT1o
oIpefieNsieTcs CTPYKTYPOil TONYIAAINAHA, CTENeHB ee IPHCI0CO0JeHHOCTH
K cpepe, Aeiicremem orbopa. PasznooOpasmeM 5SKOTOIWYECKAX YCIOBHI IOJI-
JlepRIBaeTess TeHeTHYeCKas PasHOPOAHOCTH HTHX C000IIecTB, oforamaercs mx
resoor. Ilonynanuio MOMKHO paccMaTpMBaTh Kak BHIOBOe JRHBOE BEIECTBO,
BHIIONHAIOMEe B Onocdepe OHOTEOXHMIUECKYIO POJb, OCYIIECTBIAAIONEe O1O-
TeHHYI0 Murpamnio atoMoB. Poixs BHZOBOTO ;KUBOTO BelmecTBa B Ouocdepe
BaBHCHUT OT 9YHCACHHOCTH BHUJA, €r0 OHOMACCHI, SHEPIUH PasMHOKeHIH opra-
HHUBMOB, TEOXHMHUYECKOI DHEPIHHM M CTEIEeHH aJalTAlHW BHJAA K YCJIOBIAM
Cpebl.

Hunoe semectro OGmoreonenosa (mam Gmomenosa) oOnemgmaseT B cele JKH-
BOE BENeCTBO IOMYJAINNI PasHBIX BUAOE MHKPOOPTAHW3MOB, PACTEHNIIT W KH-
BOoTHEIX. Ero pones B Murpanmm XuMmdYeckux sieMenTos B Omocdepe sinnserca
donee CIOMKHOIL, weM MOIYIALNT, n Oonee TPYAHO omnpepexsemoil., Buomacca
OPraHN3MOB B MONYJIALNAX 1 OMOTEOLEHO3aX, a TaK/Ke DHEPIUA WX PA3MHO-
JKeHUSI I 0OOMeHA BEMIeCTB M3MEHUNBA B 3aBHCHMOCTH OT METEOPOJOrMYEeCKMX
YCIOBHI, 0cO0EHHO B 3aBHCHMOCTH OT Bpemen roma. Ilosromy Gonbmmoe 3Ha-
yeHne IPU OTpejieeHnH OMOTeHHOIl METPAINKE XUMIUECKHX DJIeMeHToB B Ouo-
chepe mpnofperaer KommvyecTBeHHoe M3yYeHWe OMOJOTHYECKNX CE30HHBIX
mnkaon (Basnaesny, Pogun, 1969).

Buocepa, rax memoe, odpasyer egHHYI SKOJOTMYECKYH) CHCTeMY Hamieit
nranetsl — Jeman. Oma mpepcranisger coGoil 0007I0uKy 3eMIm, B KOTOpPOil
CKOHIIEHTPHPOBAHO JKUBOE BellecTBo IaHeThl. Bmocdepa cocromt m3 Bepxmeit
qacTn auTocdepsl W IPOCTAPAETCA B IIAYOHHY Ha PACCTOAHHE OKOJIO 3 KM,
Beeil rmjipocepsl — mpocTHpaeTca Ha rayomuy o 12 kM — B HEKHUX cJl0eB
atmocdepsr (Tponoceps) — v Bricory mo 10—15 rax. Conmeumas omeprus,
HOCTYTAIOIAS Ha JeMI0, WCIoiab3yerca Omocdepoil [id pasBHTHA JRU3HM.

Xmopohmanr pacTeHmit TOIIONIAeT COMHEUHYIO DHEPTUI0O W IpeBpamiaeT ee
B XHMAYECKYIO TIpn GnorenHoM cmETe3e opranndeckux semects (gorocmares).
Opranmyeckue BemecTBA PACTHTEALHON INIIN B OPraHU3Me KMBOTHBIX B IIPO-
mecce o0OMEHA BEINECTB IOCTEIIEHHO pacHmajaioTes ma 0Gojee MpOCTHIC COJIH-
merns. IIpm sToM BEICBOGOMIAETCA PHEPrHA, HEOOXOTHMAS I paalmoﬁpaa-
nelX QyEROmil MMU3HEIEATEALHOCTH — 00MeHa BeINecTB, JIBH:KeHW, ﬂepnnou
" BT:IHE’]HTEJILHOH AATEJBLHOCTH M 1Ip.

B teuemme roma Omomacca pacremmii moraomtaer owxomo 1,7 - 10" graa
sHEprUW W3 JoxofAmmx mo JSemam 5,5 - 10*° kraa coxHeuHoil 9HePIIH,
T. €. PACTEHNSA MCIOAL3YIOT A (JOTOCHHTE3a HUITOKHYIO 9acTh HTOIl DHEp-
run — toneko 0,2—0,5%, nme Goasmie 1%. Ilpomneces dorocwuTesa maioT Ha
cyme emeronso 1,5 - 10'"—5,5 - 10" 7 pacrurensHoit GHoMacch, a B MOpAX
u okeamax B mpomecce ¢orocmaTeda obpasyercs B 5—6 pas Gonpmee KOJH-
4ecTBO OPTaHMIECKoil Maccwl, ueMm Ha cyme, OrpoMHag Macca JKHBOTO BemiecT-
Ba JeMim, HeuncaAeMas mo pacteram Bepmajckoro coTHaMm OHIINONOB TOHH,
cocroutr m3 H00 THIC, BUJIOB pacTeNmii M OKOJ0 2 MJIH BHIOB KMBOTHBIX, HO
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fnoMacca JKMBOTHEIX cymm coctasaser memee 1% pacTuTenbHOTO KUBOTO Be-
mecta. TPyAHO MOACYATATH MACCY MHKDOOPraHM3MOB 3eMJH, HO JUIA HOYBEI
OHa, BEPOATHO, JOCTHTAET MOPAJKA MHOTHX MHJLINADIOB TOHH.

Conmevnas HHeprag — ACTOYHNK CHHTe3a HA- 3eMye KHBOTO BEIIecTBa, KO-
TOpoe HaXOJHTCA B IOCTOAHHOM oOMeHe ¢ reoxmMmueckoii cpepioii. Kxerogno
Ha cyme obpasyercst m paspymaercs 10-—5D mapja 7 opranngeckoro neime-
crpa. Ilpm aToM GONBIIANCTBO XHMHYECKHX JJ€MEHTOB, YACTHYHO a30T, aKKYy-
MyJHpYeTCs B TOYBE, KMCIOPOJ #se, yriaepod (B BHAE YIIERHCIOTO Trasa) o
BOZIOPOJI, B KOHEUHOM cueTe, BHICIAIOTCA B razooGpasnom coctosanum. B macce
JKEBOTO BOIIECTBA JeMJIN COJEPHRNTCA OrPOMHOe KOJIHYeCTBO XHMHYECKNX dIIe-
MEHTOR, BOBJICUEHHBIX B OHOTGHHYI MHTPAINIO M HIAIOCTPHPYIOIAX, TaCTHY-
HO, TEOXHMIUECKYI0 DHEpPIHI0 OPraHmSMOB SeMiH, aTo 0Kono 7 OHIIHOHOB T
xucaopona, 1,8 — yraepona, 1 — Bopopona, no 300 mapa 7 asora M Kauams,
200 — xpemunsg, 500 mapn 7 kaasmms, no 20 mapa 7 Hatpua u xaopa, 40—
marams, 10 — ixemesa, 70 — goedopa, 50 — cepsr, 5 MIAPA T ATIOMHHHAA,
mo 1 mapm r Gopa, Mapramma m TOpHs, 2 MIpJ T CTpPoHUMA, 3 — Gapus,
800 muu 7 Trama, no 500 mam 7 xpoma, pyouansa n nuaka, 200 man 7 Mepn,
100 — samamua, 150 — Gpoma, oxono 150 — repmammsa, mo 10 mam 7 anrns,
nesus, moanGjena m iioma, no 50 mam 7 mukeas m csmana, 20 — Kobaabra,
30 — murmbaka, Oonee wem mo 1 MIHE 7 celleHa, KaJMHfg, YpaHa, COTHH THICAT
TOHH PTYTH, JIECATKH TOHH Pajid.

Bee XmMmuecKme 2JIeMEHTHI, BXOAAMINE B COCTAB JKEBOTO BemecTsa, ofpa-
3yI0T GHOTeHHbie OMKIAEL. fHHBOe BEmECTBO €KErojHO IOTJOMAeT M3 CPejibl 1
BKJII0OYaeT B OOMEeH BeIecTB OWIMOHBI TOHH XHMHYECKHX HJIeMEHTOB, BhIJle-
JAA B OKPYMAKILYI0 cpefly HOBHe, ofpasylommecs B opranusmax, (opMsr mx
coeqmEeHmil. BHorenmbic MUKIBI XMMAYECKHX HJIEMEHTOB 110 BpPeMeHH CHIABHO
pasamuatorca. Hanpumep, npu cospemenHomM MacmTabe oTocmnTesa MOJHOE
obmoBienne yriekmeaoro rasa s armocepe mpomexopmt B 300 xer, kmcaopo-
Aa — B 2 THIC JIeT,

B OumoremmoM IMKJIe a30Ta BajKHOE B3HAUYeHHe g INIOAOPO/MA TOYE
IMeeT HAKOILICHHE ¢ HOMOIILI0 MUKPOOPTAHWSMOB BO Beex o0paboTaHHBIX 3eM-
aAxX miaHeTsl 438 MIH T a30Ta B TOML.

3a Bcoo MCTOPHIO 3eMJIH KUCIOPOJ, A30T M YIVIEKUCHbI ra3 B IpOIECce
fmorenHOii MATPATIME MHOTOKPATHO IPOIIIN Yepes skmBoe BemecTso. Meropms
BCETO KHCJIO0POJa, a30Ta W YITEKHCIOro rasa armocdepsl cBAsaHa ¢ JKHBHBIO,
5T rasbl HMEIOT OmOTeHHOe INPOMCXOEIeHHEe. JBOJIONNA HAPY/KHBIX 000I109eK
3eMym BABUCAT OT pasMepon OHMOTEHHON MHIPaIil XWMAYECKHX DIeMEHTOB.
Pasmepsr GMOreHnoii MATPAIAH HIEMEHTOB TPY/IHO ONEHHTH, €CJHH y4ecTh, UTO
BOBMOMKHO TPPAHATHAf O00O0NOYKa SeMim IpeficTamriaserT coloit meramopgdmao-
BaHHLIE OCAMOYHBIC TTOPOJiLI, «GblIbIe OHOChepsI».

Best 6mocdepa, B Tenom, npepcTaBiger cofoil eMHYI0 CAasKeHHYIO, AuHA-
MIOUECKYI0, OTHOCATEJABHO YPABHOBEMIEHHYIO DKOJOTMIECKYIO CHCTEMY, B KOTO-
poil OpPraEMaMEI, COCTABIAIONINE FKHBOE BEIIECTBO, CBABAHKL MemnMy coboii u
¢ OKpy/Kawomeil cpeioii memamm muTaEmEA. Boasmoe sHaveHme B CTPYKType
Gmocdiepsl mMeloT GHOTEOXNMHUUECKHe NUIIeBLie eI, T0 KOTOPHIM HjieT Omo-
PeHHAST MUTpANNs XUMHYECKUX DJIeMEHTOB Uepes OKpPY/KaoIlylo TeoXmMmHYe-
CKYIO CPe[ly ¥ OpTaHW3MBL.

JKojoTHYECKAA CHCTeMa, OXBaThIBalomiasg Bcio Omocdepy — 9TO BEICIIMIT
yPOBenh OPraHU3AIAN JRU3HE Ha 3emie. JKOJIOrmueckoe moEmManme Gmocde-
PH HEBOBMOJKHO (e3 M3yueHWs permomos m cyGpermonon Gmocdepnt (reppm-
TOPHAIBLHO COOTBETCTBYIOMHX GHOTEOXHMUTECKUM 30HAM 1 GHOTEOXHMITYeCKIM
NPOBMHMAAM, Wi  Omoreomenosam),  Tokaswizaomux  uddepennma-
W0 YpOBHEil JKUSHM B 3aBUCHMOCTH OT PpaSINYMil KIMMATHYECKHX W Teo-
XIMIYECKHX YCJIOBHI, B 3aBMCHMOCTH OT COJIeD/KaHAS B cpefie OImpeJleJeHubIX
XAMHYECKNX AJIeMeHTOB W WX COOTHOMeHHii. I'eoxmMmdeckas DKOJOTHA JIOIH-
Ha paccMaTpHBaTh OHOTEHHBIe IMKIH DIEMEHTOB B PermoHax m cyGpermomax
Gnocdeprr (Hosaasermii, 1969, 1971) m ompenmensATs ponn KEBOTO BemecTBa
B TeOXHMHYECKON MCTOPWH CpeMbl, 3SHAYEHAe DTHX MBMeHeHWIl Cpeikl B DBOIIO-
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Ol KASHH, OPraEmaMoB. l'eoXuMmyecKasg DKOJOTHA DPACCMATPUBAET pPasiHi-
HbIC YPOBHH OpraHH3aIUH KHsHE B Onochepe: GmocdepHEIH, yPOBHE PETHOHOB
6uoceprr, cybpermonos OGmocepst (OmoreoxmMmuyecKue NIPOBHHIAH, OHOTEo-
[MEeHO3Kl M OMOMEeHO03bI, MOMYJIAIMN), OPraHu3MeHHbll yposenb., Mccmenopanmne
U3HOIOTAYECKNX YPOBHEHl CTPOEHHA OPraHM3MOB — OPraHOB M TKaHeil, Kie-
TOYHOT0, CYORIETOYHOr0, MOJEKYJISAPHOT0 — ¢ TOYKH 3PEHHA TIeOXHMHIECKOI
SKOJOTHH HeoOXOAUMO JUIA BHIACHEHWS MeXaHHSMOB JeilcTBHA Cpejsl Ha opra-
HUBMBI, KaK KOMIOHEHTE COOOMIEeCTR.

Caejiyer HOMUEPKHYTH, 9TO OPraHN3MBI H HX COOOMECTBA MOIYT AKTHBHO
mepecTpanBaTh, M3MEHATH W PETYIHPOBATL B OLpeflelleHHBIX TPaHHNAX CBOe
OKpy#enne, cpefy, HO B TO Ke BpeMsi IyTeM H3MeHEeHWNil OKpY/KeHHA Opra-
HE3MOB, Cpejlbl MOMKHO HBMeHATh u caMu oprammamsr (Bepmapckmir, 1940,
1960). I'eoxmMmmueckas DKOJOTHA, TAKHM 00pPa30M, MMEET CBOH CAMOCTOATENH-
HBEle 3ajauH, PaCKPHIBAas B3HAUEHHE eCTeCTBEHHBIX XHMHUECKHUX DIEMEeHTOB cpe-
mbl (TeOXHMUUECKHX YCIOBHH) B aJanTanusx U HBOJIONHE OPraHH3MOB.

Haxomien Ooabmiol Marepmaj IO TeOPUM YIPaBICHAA OBOMOIHOHHBIM
mpomeccoM HA OCHOBE MCIOJB30BAHMA YKOJOTHYECKHX MeXaHH3MOB Ipeolpa-
sopanus monyasimit ([ly6mamm, 1968; [ly6mann, remOomxmii, 1967).

Wceaeosarns, TpoBejleHHEe ABTOPOM HACTOAIIEil KHHTH ¢ COTPYHAKAMHE
B Buoreoxmmmueckoii maGopaTopnu, NOKA3KBAIOT, UT0 reoxummieckne Qarro-
Pl Cpejibl, 0CO0EHHO HX DKCTpPeMajibHbie NPOSBIEHNS, MOTYT BBHI3bIBATH TeHe-
THUECKUEe M3MEHEOHNA B NONYJANMAX W IPHBOAUTE K ofpasosammio gopm opra-
HA3MOB ¢ HOBBRIME AJJANTHBHBIME CBOIICTBaME. B 5THX YCIOBHAX HCKYCCTBEH-
HEIT 0T6OpP MOT GBI ABUTHCA BAKABIM (DAKTOPOM HANPABIEHHOTO HBOMIOIHOHIO-
TO mpeofpasoBaHmA HONYJIANMI W CO3JlaHHA BHJOB OPTaHW3MOB C 32/IAHHEIMU
CBOMCTBAMH.

OCHOBHBIMHI TIPO0JIeMaMI I€OXHMHYECKOil 9KOJOTHA SIBIAIOTCA: BEIACHEHNE
32KOHOMEDHOCTeiT Te0OXHMHUeCKoil MosandynHocTH Gmocdepbl Kak Cpejbl JKU3HN;
KPYTOBOPOTA HHEPTANM H XHMHIECKHX HIeMEHTOB B YCIOBHAX DA3JAMYHBIX HaJ-
OpraEm3MeHHBIX ypOBHell crpoemms Omocdepnr (momymsumm, OGmOreoNeHOBEI,
cyGpernonsr m GHOreoXmMIYeCKNe NPOBMHINE, PerHoHE Gmocdepsl, Kak JacTd
eMHOIT HKocueTeMBl Jemin); poanm ¢uTodaros m NOYBEHHBIX MHKPOOPraHH3-
MOB B KPYIOBODOTe BeNeCTB, XMMHYECKHX JIeMEHTOB M DHEDIWH; 3HATCHMA
opranuaMoB B (JOPMHPOBAHNN ¥ M3MeHEHWH Cpefbl Ku3HH. MHKpoOpraHmaMEl,
PACTeHNS 1 KIBOTHEIE PACCMATPHBAIOTCA TEOXMMEYECKOil sKRoIormeil Kak Gmo-
reaubie (aKTOPH NOYBOOGPABOBATEIBHOTO NPONECCa M MUTPAIHH XIMHIECKIX
DJIEMEHTOB; OHA M3Y4YaeT M3MEHYMBOCTH XMMPYECKOTO DHIEMEHTAPHOTO COCTaBA
OPTaEW3MOB TI0]] BAMAHMEM FeOXMMIIecKoil cpelsl M SKOJNIOINHA OPTAHM3MOB H
$uBIONOTO-ONOXIMITECKEX PEIYIAATOPHEIX IPONECCOB B IpejleiaX MOIyIAIIit
IpH ONpeJieleNHBIX TeOXUMUYECKNX YCAOBHAX cpenisl; (opMumpoBanue IOIY-
JANUH B VCIOBHAX PA3NHUHOI IeOXMMUYECKOl cpefibl; TeHeTHYecKWe mcclie-
MOBAHWSA TMONYJIANHNI W OPraHA3MOB B YCIOBHAX JKCTPEMAJBHOTO IPOABISHHS
reoxamuuecknx gaxropor cpenst. Onmoil m3 BamHEeiimnx npobieM reoxmMmie-
CKOil 9KOJNOTHN SABJIAETCA M3yuenme OGMOTEOXWMHTECKOil NNINeBoii memw, IMOKa-
3pIBAIONIeil IyTH MUTPANNE XMMUTECKHX diIeMenToB B Omocdepe m CBABHIBAIO-
meil OPraEn3MEl MeKAY 000l M ¢ PeOXHMIIeCKOil cpenoii.

Cpemur JIpYTUX 3ajady TEOXIMIUYECKOH HKOJOIMN 3aCAYKMBAIOT BHIMAHIA
BONPOCHI MABYYEeHNsT BaKOHOMEPHOCTeil GMOJOTMYeCKHX pPeaRIiii Opranin3MoB,
KAK KOMIOHENTOB IMOMYJANUil, OGWOreoXnMHIeCKHX ITPOBWHINII, OIOTeomeHO-
30B 1 OMOIEHO30B, B OTBET Ha PA3NMIHBEIE YPOBNH ECTECTBEHHOTO COflepKa-
HNSL B Cpejle XMMHYECKHX OJIEMEHTOB, Ha OKCTPeMAIBLHBIE TeoXHMITTecKme
VCIOBUA; TMOTEHNAANBHBIX BOBMOKHOCTEH IPHCHOCOOMEHNA OPranM3MOB M IO-
NyJAANAI K PasTAYHEbGIM YCIOBIAM TeOXMMHUYECKOil Cpejibl; MOPOTOBRIX KOHIEH-
Tpanmii XHMEUECKHX HJIEMEHTOB B NOYBAX, KOPMAax H NHMIIEBEIX BeMecTBAX M
PAIMOHAX, PKOJOTME HOPOTOBHIX KOHIEHTPANUit I MOPOTOBOM TYBCTBHUTENHHO-
©TH opraEmaMop. MeTojaMil TEOXMMUYECKOH BKONOIMN MCCIeTYI0TCA norped-
HOCTH OPTAHM3MOB B MIKDOSIEMEHTAX, OHOJOTHYECKIe PeaKIII MIKPOOPraHHs-
MOB, PACTEHMII W KMBOTHBIX OPTaHMBMOB M WX HONYIANWII HAa HEJOCTATOR MW

13



H30BITOK ONpeflelIeNHLIX XAMWYECKNX IJIeMeHTOB B Cpefie; dmjeMudecKue Go-
Ne3HM PACTeHWIl, JKUBOTHEIX M YeJNOBEKA, BHI3LIBAEMEbIe HEJOCTATKOM MM W3-
GEITKOM B Cpefile W B DAIHOHE XHMHYECKAX HIEMEHTOB; BOCIPOH3BOJCTBO W
CMEPTHOCTh B Pa3IMYHEIX BO3SPACTHHIX TPYNIAX HONYJANHA B YCIOBHAX Cy0-
pernoHoB Gmocghephl; GHOreoXMMmUIECKOe PAOHMPOBAHWE OT/ENBHBIX CTPAH H
Beeil demanm B IejoMm m mpod. Boabmoe 3Hagenme OpHOOPETAIOT W MpaKTHIE-
CKHe acHeKThl reoxmmmdeckoii sxosormn (cm. IV paspen mactoameir xumrm).

T'aasa 2

ECTECTBEHHAA XUMHNYECKAA MO3AUYHOCTD
BHOCDEPHI

Xummuecknii cocras obojouer Jemun, cocrasisomux ouocdepy (tTpomocde-
py, ragpocepy, autocdepy), XapakTepmsyerca reorpaduuecKoii M3MeHUTBO-
crpio. IlousooGpasylomme 10pojibl, TOABLKO TIABHEIE, 110 CPEHEMY COAEPHKAHTIO
B HHX Mequn pasimdaloress B 68—34 pasa (gerBepruuHBIE OTIOMREHHS — Tpe-
THYHBIC W3BECTHAKM, mecKu), nuaka — B 170—25 pas (anmesuro-6a3ambrer —
IecoR, Jeccosunbie cyraunku), kobarsra 8 2000 pas (yasrpaocmoBmnie nopo-
ABl—1iecoK, cymecn), bopa—g 500 paz (MopckHe TIHHBI—YILTPAOCHOBHBIE I10-
poner), Mapranna — »20 pas (ocHoBHBIC — cyabhaTHBIE TOPOJBI — JIpeBHe-
alToBnanbabie neckn), crponmus — s 200 pas (cyasdarunie — yanTpaocHoB-
HBle TIOpPOjib), MoanGmeHa — B 35 paa (YeTBepTHUHBIE — YIABTPAOCHOBHBIE
noposst), iioga — okomo 100—450 pas (MOpeHHBIE HeCKE — YIbTPAOCHOBIbIE
noposel, n3sectHarn). Croas Gonblime pasamuma cpelHET0 XUMHYECKOTO CO-
cTaBa N0YB00OPA3yOMUX MOPOJ enle 3HAYMTeJNbHEe BHIPAFKEHBI IIPH CpPABHE-
HUM HHJNBHAYAJBbHBIX 00pa3ioB Mo4B00OpasylomMux Hopox. Beum ycramosie-
Hhl GOJBINNEe PABINYUA B COJAEPKAHNN W COOTHONICHWN METAJJIOB B TOYBO-
obpasyomux 1nopojax mexotopeix obmacreii CCCP, mampmmep, ornomenme
Sr:Cu B xope BoiBerpuBamus Pycckoii mrardgopmer pasmo 5, a B cyabdar-
HBIX nopofax — Ooxapme 650; ormomenme Sr: B B 03epHO-TeHNKOBBHIX TIH-
Hax Beaopycckoit CCP cocraBiaser okonmo 8, a B meckax — 44; oTHomenme
Zn: Cu B osepuoM ramEmCTOM aiuiosum npubamxaerca k 0,5, a B angeanTo-
Oasanbrax — 4. IloaTomy xmmmueckmii coeTas IOYB W3 DPA3HBIX MECT CYIIH
TaKHe paE.T!l!‘-IEH.

OGpasosanme mepRUUHBIX [OYB B pPe3yabTaTe NPONECCOB BHIBETPHBAHHM
CONIPOBOZK/IAETCS HEIOCPeICTBeHHEIM IIePeX00M XNUMHYECKHX DIeMEHTOB I0-
poxust B mousy. Ot oToro B ompefeseHnoi cTemenn 3aBHCHT XapaKTep GHOJIO-
THYECKAX TPONecCcOB B MePBHYHOI 110UBe. JBOMIONMA TOYBEI MOKET COTIPOBOM-
faThCA KAaK aKKyMyJIsilueil, Tak W TOTepeil HEKOTOPHIX DIEMEHTOB IOTBO-
obpasylomeit nopome. Bomsmas ponn B mamememmax cocTaBa IOYB IpHMHAN-
TeRAT KINMAaTHIeCKUM M OmojormieckmM (hakTOpaMm, a TawmKe JaHmIIadTHEIM
yeaopnam. XUMAYeCKHe 9IeMeHTH TOPOJ M TePBHYHO0GOTAMEeRHEX UMH MOYB
MOIYT pPacCemBATECA, 3AKOHOMEDHO CHOCHTHCH M BTOPHYHO 00OramaTh TOTBEHL,
He3aBHCHMO 0T N0YB0oGpasylomeii mopoasl. IToatomy Koppenamns xuMmaecKo-
ro cocTaBa MOYB ¢ COCTABOM IOYBOOOPABYIOIIUX IOPON MOMKET OBITH HEMOJTHON
WM laske OTCYTCTBOBATE. [l mOHMMANTA TeHe3nca TEOXMMUIECKHX ITOTBEH-
HBIX NPOBHHINHA BO BCEX CAYIAAX HEoOXOMMMO He TONBKO YCTAHABIMBATEH
CBA3L MEKJly XIMHYECKHM COCTaBOM II0YB M NOYBOOOPAsyMINUX IIOPOX, HO H
OmpenesATh NPHYHHBI OTCYTCTBHA TaKoil cBA3W. Pasnmuns B cofiepskannm Xmd-
MIYECKIX 3JeMeHTOB B mousaXx ouenb pesnkn (Hosaxsermit, Anapmanopa,
1970). Ilpn cpesmem conepsxanmm MeJH B IOUBAX, pasHOM 2,5-107%%, ypo-
BeHb ee Kole0jercs B PasiMYnNBIX THNAX Noys, npmvepEo B 1500 pas (or
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0,1-107* nmo 154-107*%), a npm yuere PyAHEIX NPOBMHIMII — B HECKOIBLKO
toicau pas. Ilomo6mas kapTHHA HAGIIOJaeTCa M A APYTHX XEMHAYECKAX Die-
mentos. Tak cpepmee comepskaHme IOEHKA B II0YBAX COCTABIAET BEJIMIHHY
7,5-107%%, mo B pasumYEBIX THDAX TOYB MO’KeT M3MEHATHCA B 2 pasa,
B OT/(@IBHBIX jKke o0pasnax pasmEvEEIX mous dTa mudpa mocrmraer 1000
(mampmmep, cofepKanme IUHKA B UePHO3EMHBIX IOYBAX KOIeOIETCH OT
0,1-107% mo 99-1072%). Takme e COOTHOMEHWS XapaKTePHBI LA COTEP-
MMAHUS B PasiMuYHBIX THIAX TOYB KobaabTa, 6Opa, Mapranma, CTPOHIIHA, MO-
aubaena u iiofa.

HabGaonaorea raxske smaunTensHble reorpadmueckne NaMeHeHHA XHMEIE-
croro cocrasa 1ous. Humke npusomaTesa mpuMepsl M3MEHYHBOCTH COEp/RAHMA
B mousax menn (raGm. 1) m mommGaema (radam. 2).

Tabanmma 1

Conep:ramme Banonoii MeJi B MOUBaX HEKOTOPHIX paiionor CCCP
(mo Homaasckomy m Amgpmarosoit, 1970)

Bapmanum comep:anma Mean (n-10-4%)
Yucao
Mecro B3ATHA 1pob 1po6

o 6 6—10 10—15 15—35 35—60 >60

IIponenT or ofmMero Yucia MCCAeLOBAHHEIX 00pasloB

Taesxno-recnan HEeYepPHOo-
JeMHada 30Ha

Jeiicko-Bypennckan nua- 65 | 400 15,4 12,3 26,2 3,0 34
MEHHOCTEL :

Ruromupcerasn o6 116 2.6 14,7 31,0 50,0 0,9 0,8
Rapeaberan ACCP 50 | 34,0 28,0 8,0 6,0 2,0 22,0

Jlecoerennana u crenuan
YePHOIEMHAN 30HA

3) Ceprie IeCHBLEO

HO0YBE
Kpacnoaperuit kpait 14 9,1 9.4 9,1 54,6 18,1 =
Hpryrckas o6 9 44,2 22,2 1.1 111 11,2 =
G) yepHO3EeMHBb e

II 0 9 B B
Anraiickui Kpait 53 — 11.3 2 13,0 66,0 9,5
Hpacroapckmit Kpait 81 13,2 3,3 22,0 574 3.8 11
Cyxocremsas, 1moaymye-
THIHHA A, MY CTHIHAAL 30HA
Humxnuee IloBomxne 47 34,0 17,0 10,6 19,2 14,9 4,3
Tysuncrag ACCP o7 — 1.8 — 14,0 8.8 75,4
Camapragackas 06a. 40 2k — — 50,0 35,0 125
Depranckas TOMMHA 664 — - 11,3 80,1 84 0,2

Jias xapakTepmCTHKA HOYB 110 CONEP;KAHNI0 B HUX Me[l HAMH ObLUIN Ha-
MedYeHBI TPajamUid OT MAJBIX BeINImH, wame oT Kommentpammm 6-107* o
15-107%% — rar HemocTaTOYHOE KOJMYECTBO ITOTO HIeMeHTa, B Ipejenax
or 15-10* mo 60-107*% — xax mopManbHoe cofep:Kamme (mpm KoTopoM
IOTPeOHOCT, B HEM PACTEHHH ¥ JRUBOTHHRIX OPTaHW3MOB OOBIYHO Y/IOBJIETBO-
psieTca), colepiEaHMe Ke Mequ B TmouBe B Koamgecrse Beime 60-107*% pac-
cMarTpueaeTca kKak m30eITouHOe. V3 TaGmmMOEl BUJHO KAk CHIBHO BapbHpYeT
B IoYBax cofep:xaHme Meam B pasamuarix paitorax CCCP. B opmmx caywasx
KOJMIecTBO 006pasmoB IOYB ¢ HEJOCTATOYHEIM COJIepP/KAaHmEM MeIH TOIBKO 2,5;
1,8; 11,3%, B mpyrax — 27,3; 48,3, oxonmo 70 m name 73,5%; KommuecTBO
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Tabauma 2

Conepsranne BamoBoro MoaudjeHa B MOYBAX HEKOTOPHIX paiionos CCCP
(no KopasnneroMy m Ammpuanosoii, 1970)

Bapuauuu copep:RaHusS MOJIuGIeHa (n-10-1%)

‘ neao
MecTo B3ATHA TPOG ;Ipoﬁ

no 1,5 1,5—2,0 2,0—3,0 3,0—4,0 >4,0

IIponenr or ofmero 4YMcla MCCAELOBAHHEIX 06pasmoB

Taeskmo-necnan HeuepHO3EM-

HasA 30HA
MocKoBcKasa 00 29 13,8 20,7 41,4 241 -
Beaopyccran CCP 111 79,3 8.1 10,0 0,9 17
Jlecocrennan m crenmnan uep-

HO3EMHAA 30HA

CraspononbeKuil Kpait 33 21.2 91 12,1 9.4 485

Cyxocremnas, H0aAynyCThIH-
HaA, OYCTHINHAA 30HA

MepraHckag ToaAHA 14 - 21,4 2.9 14,3 21,4
Iopusie sonb

ITpumopcernit Kpait 22 100 S = e =5
Apmancraa CCP 65 - — — — 100

00pasmon ¢ cofiep/RaHmeM MeJHd, Y/OBIeTBODPSIONM IOTPEeGHOCT, M3MEHsOTCS
B Tex ke mouBax or 8 mo 88,5%, a ¢ maGuirouEsM copepsxarmeM — ot 0,2 mo
19,4Y%.

Ilpn copepsxammn MonmGena B mousax or cremgos no 1,5-10749, noTped-
HOCTh B MOIHGJEHE OPIraHW3MOB OGHITHO He YJIOBIETBOPAETCH, B HPENENax OT
1,5-10"* no 4,0-107*Y% — ynosnersopsmercs; smmre 4-107%9% sro KoNMTe-
CTBO TPHHMMAETCA KaK BOSMOMKNOe M30OBITOMHOE coflepskanme MoxmGjena.
B TaGx. 2 mpunesiensl OpEMepsI 3HAYNTENBHOTO BaPLEPOBAHU KOHOEHTPAINT
MonmbieHa B HouBax HeKoTopuix paiionos CCCP. HepmocraTounoe coTlepIRaHIe
mosunbsiena Habmiomaerca B ofHEX caydaax y 13,8% ofpasmos or wmcaa
uccnrefoBannbIx mouB, B Apyrnx — y 21,20 m 79,3%, u pame y 100% oGpas-
moB. Yucio ofpasnos mous, cojepKAMMX KOJMIECTBO MOJMOCHA, YAOBICTRO-
pAlomee morpebrocTs B Hem, Moker cocrasints 19; 30,2; 78,6 m 86,2% or
YMecla MCCHEOBAHALIX 00PAsIoB, HO MOTYT OBITh W TaKWe IOYBH, BCE IPO-
AHAJIM3NPOBAHHBIE 00PA3IBl KOTOPHIX COAEPIKAT TOJNBKO HEIOCTATOYHOS WIIH
TOJIBKO M30BLITOYHOE KOMHYECTBO MOIHOGIEHA.

Ha paccmorpenmbix mpmmepax copepsanmsa B mousax Menm m Monmbena
fi2HBL 00Iue 3aKOHOMEPHOCTH, XapaKTepusyloIme BapHAGHILHOCTD copepsKa-
HOA B NOYBAX M JPYTHX DABIHYHBIX XUMHIECKHX dIeMeHToB (IUHKA, KoGalhb-
Ta, Mapramdma, 6Gopa, crpommms, itona). IlomoGHbie XapaKTePHCTHKA XMMHI-
9eCHOr0 CcOCTaBA IOYB HABIAITCA YA0OHBIME [ IeJell TeoXHMHYecKOil
JKOJIOTHIL. :

Ilo conepsanmio MEKDO2IeMENTOR TAKKe DPASANUAIOTCH W MOBEPXHOCTHEIG
HageMHble NpecHBle Bojibl. Hommemrpanmsa wmemu momker mamenatsesi B 40 pas
(p. Mamsiw — 9-10-5, p. Mocksa — 2,2:1077%), wobBampra — mouTH
B 300 pas (p. O6n — 1,9-107%, pomer Aumraiickoro Kpas — jo 6-1079%),
itona — B 7000 pas (p. Tesa, Vsanoscroii 061.—7-10~°, somsr Mapumuiicroit
ACCP 1-107°%), Gopa — B 33 pasa (p. Ymar — 1-107*, p. Bynbaspuor —
3-107°%), crponmma — » 100 pas (p. Tamp-Cy — 7-1074, ozepa Amypcroit
06m.—7-107%% ), mmara — B 222 pasa (8-10~* — 3,6-1076%).

Ipumsaro cumrats, uro cocras armocdepsr Gomee mnoctosmen, Ojmako
M3BECTHO, 4TO KONHYECTBO a30Ta B ROJJyXe BOBPACTAET OT DKBATOPA
(75,99 o0memmrIx mpormenToB) k cesepy (mpm H0° ces. OIEPOTHL — 77,32, 1pn
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70° — 77,87), Takske HeMHOTO BO3pacTaer cojepyKaHMe W KWCIOPORa, a co-
JlepsRanye BOAAHBIX IIAPOB CHIBHO CHEMMKaeTcd: coorercrBenno — 2,63; 0,925
0,22 ofbeMHBIX IIpONEHTA.

B armocdepe mOCTOAHHO COEPMKHTCA aAMMUAK, CepoBOAOPOA, MeraH, Ux
KOJMYecTBA MEHAIOTCH 110 BpeMeHaM Tofla B 3aBHCHMOCTH OT Ipomecca Jea-
AMUHNDOBAHNA ITOYBEHHBIX aMUHOKHCIOT, PasiosKeHusa OeIKOB, METAHOBOTO
Gposkenns B Gomormersix mecrax. B. J. Bepmamcruit (1965) x smemenTapHbBIM
razaM Bo3ayxa orHocmT xaop m o (?). Xaop BeIjenserca B BO3MyXe He
TGIBKO B CBASH ¢ BYJIKAHMYECKHMH IPOINECCAMH, OH IPHCYTCTBYET BMeCTe
¢ XJIOPHCTHIM HATPHEM M B MOPCKOM BO3AyXe. B HOPHPOMHBIX YCIOBHAX XJIOP
MOYKeT BBIJIENATHCH NPH OKHCIEHWH Ero Codeil DOraThIMI KHCIOPOIOM COeJH-
HeHHAMI (BO3MOYKHO, DTO MMeeT MecTo 0Koio 03. JuabroH). CBOGOMHEBIE iiof
BEIfleIAeTcsS B arMocdlepy He TONBLKO B TepMaX, HO W HEKOTOPEIMH BOJOPOC-
JAMU NpH JRUSHH (HAIpHMep, JaMUHAPHA) W Iocie orMmpaHma. Hpome Toro,
o B NPUMOPCKMX 00JACTAX IOCTYHAET ‘B BO3JAYX B BHU/E HBUIH TAJIOWAHBIX
cOeJMHCHMI, 13 KOTOPHIX BRIIEIAETCHA MON JeiicTBMeM cBeta. B Bosjyxe mpé-
MOPCKHX o00JacTeil II0 CPABHEHHIO ¢ KOHTHHEHTIBHBIMI COREPIRUTCS IO
Goxnbime, HampuMep, okomo T. Omeccst 3 1 #% Gomee 10,5 mrez ioma (Byrcep
m map., 1936), a oxono Boameso (Mockosckas oba.) ero or 0,05 mo 5,2 mke
(Cenmsanos, 1946), soamsu mep. Smmosbeso (fpocmasekas o6x.) or 0,45 o
0,48 mrz (M. U, T'veryn, meomyGiaukoBauuble nannbie). Hamnm mopcuersr mo-
KaseBaloT, uTO I0Tpe(HOCTL B il0fe YeloBeKa B HEKOTOPHIX IPUMOPCKIX
obnacTax MoskeT OBITH YAOBJIETBOpeHA 3a CUeT i10fia, IIOTJIOMAEeMOro HpH Jibi-
xammu. Kaysp (Cauer, 1932, 1939) cumraer, 410 pacTeHHsT MOTYT WUCIOIL30-
Bats m3 armocdepnr 609 iioma, mM meoGxoxmmoro. Bpom, rak m iiog, comep-
JRUTCH B BO3AYXe B cBOOOJAHOM BHJe W B BHJE ColeBoil mbimm. B Bosmyxe
IPHIMOPCKNX MecTHOCTeil copep:kanme Gpoma seimie (23,4 mre/m®, mo Bypk-
cepy, 1936), wem B paitone Mockssr (2,3 mre/xn®, mo CemmeamoBy, 1946).
TIpu GmoreoXmMUUECKOIl ONEHKe BHEIIHEH Cpejibl cIeyeT YINTHBATh 3HAYEHITE
IBUIH, TIePEeHOCHMOil BO3IYXOM, B YACTHOCTH BYJIKAHHYECKOH (IBLIMBI, Tremen),
cozlepsKalieil MHOTHe XVMHUeCKHe DJIeMeHTH, IOYBeHHOil W Mopekoii (wpm-
cTalmuuKkn coxeit). B ycxosmax myersies m cyxmx cremeit (cremm Hasaxcra-
ma, nycreian Cpepgreit Asmunm) nsiam, Gorareie G0poM, MOTYT BIMATH HA sKUBBIE
opranmambl. Bémman mopeit Bospyx Tawie oforamen Gopom. 9uensman (Edel-
man, 1939) yxaseiBaer, uwro B l'ommammmm B TeueHHe TOMA C MOMKIAME BbI-
nagaer Gopa oroyio 25 2fea.

B mnociegnme Tonhl YCTAHOBIEHO eCTECTBEHHOE NPHCYTCTBHE B BO3AVXe
anposouieii, cojepsKaNIX Pasimunble MeTANAb (Melb, HUKENb, MOJUOEH, Ba-
Hajmi, Kele30, aMIOMUHNI, THTaH, Mapramen, kobanasr u up.). Takme asposo-
Jn ofHAPY/REHBl Ha PA3INUHLIX BHICOTAX M, BEPOATHO, ABISIOTCH PE3YIBTATOM
BOBHUKHOBEHUs eCTeCTBeHHBIX IBLIeH, a He TOJhKO NPOMBINLIeHHBIMEI 3aTpPA3-
HEHHAMI,

IMpusenenasie TpIMepsl ¢ TOXHOH OYEBHIHOCTHIO IOKA3BIBAIOT T'eOXAMI-
9eCKYI0 HeOMHOPOIHOCTh, MO3aMYHOCTH OHOC(EpH, 3HAUATEIRHYH XIUMHUE-
CKYI0O M3MEHUWBOCTHL Cpelbl B VCIOBHAX cymu — antocdepsl, ragpocdepst o
tponocepsr. Tecno cBsa3aHEBle ¢ TEOXHMMYECKON CPEIOM OPraHM3MBI IIOIJIO-
HIAJ0T W3 Hee BCe JOCTYIHBIE XMMHAYECKHe dJIeMeHTHl, Nalomie pacTBOPHMBIe
COeIMHEHAA MIN ARTHBHO IPeBpamainT HepacTBOPHMEIe COEMHEHNA B JOCTYII-
Hble. XUMETECKHI COCTAB OPTAHNBMOB HEM30EKHO MBMEHACTCA B 3aBUCHMOCTH
0T cocTaBa Cpeibl, HO COCTAB OPraHM3MOB cTabmibHee ee, Graromaps pery-
JIATOPHEIM IIpOIeccaM ToMeocTasa (OTHOCHTENbHOE TOCTOAHCTBO BHYTPEHHHX
cpen), ARIAIONIAMCH afanTanmeil K KU3HN B H3Men4dmBoii cpeme. B sasmcnmo-
CTH jke OT XMMHOYECKOTO COCTaBa II0YB M NPHPOAHBIX BOJ M3MeHAETCS OOMeH
BOIeCTR ¥ MPUCIIOCOOIAEMOCTh OPTaHN3MOB K TeOXMMITYECKAM YCIOBIAM CPe-
mei. Bee 810 npmBOMHT K MOHATHIO XHMHYECKON Mozamdnoctn Omocdepsi, nay-
YeHHNEM €€ U 3aHUMaeTCA reoXuMHuYecKas 9KOJ0TuA.




Taasa 3

XVMMIYECKAN DJIEMEHTAPHBINT COCTAB
OPTAHNSMOB

B mactosmee BpeMa TBepAO0 YCTAHOBIEHO, UTO MHOTHE MHKDPOJIEMEHTH HB-
JAIOTCA MU3HCHHO HEeOOXOAUMBIMKM B IHUTAHHHM PACTEHHN U He3aMeHHMLIMU
KOMIOHEHTAMM KODMa ¥ IDHIIEBEIX HPOAYKTOB B PpATNHOHE JKUBOTHEIX H
vyenosexa. llpm mx HegocTaTke B pammome mim W30BITKe HAOMOJAOTCS Ha-
pymeEma o0MeHa BemecTe m 3afomeBamms. K TaxwM aieMeHTaAM OTHOCHTCA
Meb, K0OampT, IHHK, Mapraser, o, MoxmbueH, ceieH, (TOp, CTPOHIWI,
0op, KajgMmuii, BEPOATHO BaHALHIL O,n,nal{o OpakTAIeCKOe NPAMEHeHHEe B JKH-
BOTHOBOICTBE HAIIIM IOKA TOIBKO HOJN, K0GambT, MeAh, IIMHK, MapraHel,
monuGmen, cemex u (rop. Has osrmx smementos B8 CCCP, wax m B ppyrmx
CTpaHaX, B CEIBCKOM XOBAMCTBe PaspabOTaHLI HOPMLI HOTPeOHOCTH JUIA JKH-
BOTHBIX ¥ OTHO. PaspafoTamel TakiKe HOPMEI TPHMeHEHHS MHKDOIEMEHTOB
(menn, mapramen, nmHK, MoauOmeH, 0Op) B pPACTEHHEBOACTBE B KAUECTBE
yaoOpenmii.

C TeopeTHuecKOlr TOUKH BpPeHWsg BEIOOp MHEKDODIEMEHTOB IS HOLKOPMOK
B KMBOTHOBOACTBe M YAOOPEHHWH B pPACTeHHEBOLCTBE HYKIAETCA B IOIOJ-
HHTeNBLHEIX WCCIHeOBAHNAX, B HOBHIX HAIPABICHHWAX, OXBATHIBAIIIUX TAKWE
MaJON3yUeHHbe N Hen3ydeHHbIe XHMHUYeCKHAe DIeMEHTH, KaK KaJMHUii, XpoM,
cenen, CTPOHNMI, 00p, OepPHIIMIl, HAKeNb, BAaHANWN, JNATHA, pPyOnmamii, me-
smit, Gapuii, ATIOMIHAN, TAIIAN, MEIOBAK, GPOM.

OnHa U3 BayKHBIX 3a7ad OMOXMMHHM H IEOXMMHYECKOH HKOJOTMHU — BBISC-
Henme OMOJOTHYECKON POJNM HEHBYYEHHHIX MHAKPOAIEMEHTOB, HX OMOJOTHIe-
CKH aKTHBHBIX (DOPM COG[IMHCHWII, CHHTE3WPYEMBIX OPTAHHSMAMHA HIH HCKYC-
CTBEHHBIX.

B cocrase opranuaMoB KoimdecTBeEHO ompenereno 66 —68 xuMmuaecknx aire-
MEHTOB. Y CTAaHOBJIEHO, 9T0 47 W3 HAX SABJIATCH HOCTOSHHBIMH COCTABHBIME
YyacTAMM OpPraHH3MOB. JT0 — OmoreHHBIe XwMAdeckue diaementhl. IIpm cospe-
MEeHHOM COCTOAHHN 3HAHHH NepeuncicHne OUOTEHHBIX HJIEMEHTOB HEe MOMKET
GHTH CTPOTO OrpaHMYEHO, TAK KAK BOBMOMKHO OTKDEITHe OHOJIOTMYEeCKOd poIm
HOBBIX XMMHUecknx dieMenTos. HoamuecTBeHHBIE OIpeflelleHHS PAJA MHKpO-
BIIEMEHTOR eIe OTCYTCTBYIOT WIM TACTO ABIAIOTCH MAJTOYNCICHHBIMN, a WHOT-
Ia — HeIOCTOBePHBIMM, TI0ATOMY OKOHYATeNRHBIE 0000IIEHUA II0 BOIPOCY O
XIIMITECKOM DJIeMEHTAPHOM COCTaB¢ OPTaHUBMOB ele NpeskaeBpeMeHHEL Ho-
JAMICCTBCHHAS XapPAKTePUCTHKA XHMAIECKOT0 SIeMeHTAPHOTO COCTaBA OPraHm3-
MOB CWJIBHO B3aTPYIHSETCH HEBBIACHEHHOCTHI0 3aKOHOMEDHOCTeil ero W3MeH-
YHBOCTH TI0J] BANSHHEM TIeOXHEMAYeCKAX YCIOBHI CPEABl, CYTOYHEIX W CE30H-
HBIX PUTMOB W APYTAX OKONOTHIECKHX YCAOBMI (BHYTPHIONYIANNOHHAA
H3MEHYNBOCTH 2IeMEHTAapHOTO XHMITecKOTo cocTaBa opranuamos). Vemouas-
30BaHHe CPeHHX REeININH O00eJHSeT XADAKTEPHCTUKY IPHPONHEIX ABIeHHIl
7 [JeraeT HeNPaBEALHLIMA TNDeJCTABIEHNA 0 XWMMWYECKOM BIeMeHTapHOM CO-
CcTaBe OPramm3MoB. DBOJTIONNOHHOE SHAUEHHWE DTHX NAHHEIX MOMKeT GBITH HO-
HATO Ha OCHOBEe BLISICHEHHMsH BSaKOHOMEDHOCTEHl XWMHYECKOH W3MEHYNBOCTH
opranusmos. Tem He Memee meroropmie asropsl (Bowen, 1966) ma ocHoBe
JIATepATYPHEIX JaHHEX YCTAHABIHBAIOT PASIMYNA BIeMEHTAPHOTO XIMIIe-
CHOTO COCTaBa MOPCKMX M HABEMHBIX PACTEHHI, MODCKAX N HA3eMHOBIX FKH-
BOTHLIX, DaxTepmit (radm. 3).

B macrosmiee BpeMs XUMHYeCKHe HIEMEHTHI 10 W3YIeHHOCTH WX BHadYe-
H¥S JUISL MJIEKONHTAMMNX KABOTHHIX MOMKHO DA3JeNHTh Ha TPW TPYNOEL XH-
muuecknme smementsl I rpymmm (O, C, H, N, Ca, P, K, S, Cl, Na, Mg, Zn,
Fe, Cu, J, Mn, V, Mo, Co, Se) mocrosHHO COJEpPKATCA B KEBOTHBIX Op-
TaHN3MaX, BRIOYAIOTCA B OOMEH BEIIeCTB, BXOJAT B COCTAB XMMHUECKHUX
COeIMHEHNI OPraHm3MoB, yacTo OMOJOTMYECKM AaKTHBHHIX (mampumep, dep-
MeHTHI, TODMOHEI, BATAMAHBI, OUIMEHTH), ABIANTCA He3aMEHUMBIMEU. XWMH-
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Taoauma 3

CpaBHuTeNBHOE COTEPRAHNE XUMHYCCKNX DIEMEHTOB B OPraHH3MAX,
B M2/100 ¢ eyxoro Bemeersa (no Bowen, 1966)

Xummye- CKHe Hble MopcKu HagzemBEIe
:’égg aqe- gggl%pocnn g:ca‘we;ﬁﬂnﬂ mnnpgz'ﬂ:xe :ﬂnn%n':'gue Baxrepun
i 2 3 4 il 6
C 34500 45400 40000 46500 54000
0 47000 41000 40000 18600 23000
N 1500 3000 7500 10000 9600
H 4100 5500 5200 7000 7400
Ca 1000 1800 150—2000 20—8500 510
Mg 520 320 500 100 700
Na 3300 120 400—4800 400 460
K 5200 1400 500—3000 740 11500;
1000—7000 *
P 350 230 400—1800 1700—4400 3000
S 1200 340 500—1900 500 530 *
Cl 470 200 500—9000 280 230
Si 150—2000 20—500 7—100 12—600 18
Fe 70 14 40 16 25
Cu 1 1,4 0,4—5 0,24 4,5; 3, 7—12*
Zn 15 10 0,6—150 16 0,1—28,0"
Cd 0,04 0,06 0,015—0,3 =< 0,05
Sr 26—140 2,6 2,0—50 1,4 027—200*
F 0,45 0,05—4 0,2 15—50
Br T4 15 6—100 0,6
'} 3—150 0,042 04—15 0,043
Mn 5. 63 0,1—6 0,02 376
Co 0,07 0,05 0,05—0,5 0,003 0,07—0,2 *
Ni 0,3 0,3 0,04—25 0,08 0,6
Cr 0.1 0,023 0,02—0,1 0,0075
Mo 0,045 0,09 0,06—0,25 0,02 0,3—2,0*
Se 0,08 0,02 — 017 0,05—0,15 *
\'% 0,2 0,16 0,014—0.2 0,015 0,022 *
B 12 5 2—5 0,05 055 1.4
Al 6 50/0,05—400 1—5 0,4—10 210
Be 0,0001 < 0,01 — 0,00003—0,0002
Ba 3 1,4 0,02—0,3 0,075 18,0—90,0 *
Li (15 0,01 041 < 0,002 2,0—50,0*
Rb 0,74 2 2 17
Cs 0,007 0,02 - 0,0064
Sc = 0,0008 — 0,000006
Ti 1,2—8 0,1 0,02—2 < 0,02 i
Ga 0,05 0,006 0,05 < 0,0006
As g 0,02 0,0005—0,03 = 0,02
Ag 0,025 0,006 0,3—1.1 0,0006 (?) 0,1—1,0*
Au 0,0012 < U{,)Ul:){_)(}g— 0,00003—0,0008 0,000023(?)
—0,000

Hg 0,003 0,0015 — 0,0046
Zr =3 0,064 0,01—0,1 < 0,03 1:0:"
Nb — < 0,002 — 0,000002 —
Sn 0,4 < 0,03 0,02—2 < 0,015 -
Sh — 0,006 0,02 0,0006 -
La 1 0,0085 0,01 0,00001 —
w 0,0035 0,007 0,00005—0,005 — —
Pb 0,84 0,27 0,05 0,2 06—1,5*
Bi — 0,006 0,004—0,03 < 0,0004 —
Ru — 0,0005 — 0,0002 —
Ir — < 0,002 — 0,000002 -
Th — — 0,0003—0,003 0,0003—0,02 0,22—6,4
B — 0,0038 — 0,0013 4,7—190 *
Hf < 0,04 < 0,001 — 0,004
Yb - 0,00015 — 0,000012 —
Tu — 0,00015 — 0,000004 -
Re 0,0014 — 0,00005—0,0006 — -

* nanmHble BuoreoxmMmueckolt maGoparopuu ma-ra TEOXW AH CCCP.




geckme anements: 1l rpymmet (Sr, Cd, Br, F, B, Si, Cr, Be, Ni, Li,
(s :8nAF Ba BbTi Ao Gaoae TAS Ho "PhoBi She A h e Ra)
TaKkyKe TOCTOSHHO COJEePIKATCA B JKHBOTHBIX OpPramm3Max, HO (OPMEI ux
COGMHEHNIT HeOCTATOYHO HM3YYCHLI WIN He H3yuennl, a (uamolormiecKas
n OmoXmMHUTeCKAad POJNL MAJ0 BhHIACHeHa wiaH Hemsdsectna (rabim, 4).
Ilopankm copep:kapus OHOreHHBIX JIeMEHTOB B OPraHM3MaxX MIEKOIHTAT0-
MAX JKUBOTHBIX, NPHBEJeHHBIe B TaON. 4, COOTBETCTBYIOT BO3ZMOMKHBIM M3Me-
HEeAmAM XUMBYCCKOro ¢ocTaBa OPFHHHBMOB B 3aBHCHMOCTH OT BHIA, GprI{—
TYpPHl TMONYJsANUN W OMOMeHO3a, COCTABA CpPEJbl, YKONOTHYECKIX YCIOBHIIL,

Tabawua 4

(In;(ep;h‘amie XHMUYECKHX JJeMEHTOB B 0P raHuaMe MICKOIHTAIOIHX

T'p yImnt
TlopAgok comepxa-
HHA, % Ha cyxoe II
BELIECTBO 1

a 0

n-10t — n.10" O5 G AN €A
n-10" — n.10-1 Pl 5 X1, -Ma
n-10-1 — p.10-2 Mg
n-10-2 — n.1073 Zn, Fe Sr
n10-3 — n.10— Cu Cd, Br ki s
n10"3 — n.1073 J F Sn
n-10-*— n.10-3 Mn; V B, Si=Er Al, Ba
n10-3 — n.1078 Mo Rb, Ti
n 404 — n. 107 Be Ag, Pb
n-10-% — n.1076 Co Ni Ga, Ge, As, Hg, Bi
n-10-% — n.10-7 Se Sh, U
nA40-% — n.1077 Th
n-10-1— p.10712 Ra

CYTOUIIOTO W CEe30HHOT0 mepmogmaMa. KeTh eme rpynma XEMHTECKHX Die-
MEHTOB, 00HAPY/KEHHBIX B COCTABE OPTaHMSMOB MIEKOIHTAIOIIAX KMBOTHEIX,
HO [ KOTOPHIX eIle He WM3YYEeHHI IOPANKA WX COJep/KaHHA B TKANAX M1
opramax I He BEIcHeHA HX Gmomormueckas poas (Sc, T1, Nb, Yt, In, Te, La, Pr,
Nd, Sm, Eu, Th, Dv, Er, Yb, W, Re, Au).

Teoxmmuveckue cpoiicTBa XWMHYECKNX BJIeMEHTOB B 3aBHCHMOCTH OT HX
mooKeHHA B mepHonuueckoit Tabuaune JI. 1. Menpemeesa Gvuin pacemMorpenst
MHOTHME HCCIeJ0BaTeIfAMH. JTH BONPOCH IOAPOOHO m Iinybowo GEUIM Ipej-
crapzeEsl B paforax A. E. ®epcmama (1946, 1955, 1958), mnoxasasmero
06IIHOCTH B3AKOHOB PACHPOCTPAHCHUS XMMHUECKAX HIeMEHTOB B KOCHOI M
JKABOII OmpHpofe.

B cpoe BpeMa JeJalHCh TONBITKH BBEIACHATHL 3aKOHOMEPHOCTH pacHpefe-
JeHNA XMMUYECKHX JJIeMeHTOB, BasKHEIX W He3aMEHHMBIX JUIA JKMBHIX Opra-
nnamoB, B Tabmmme JI. M. Mempemeesa. A. II. Bumorpamon (1935) mowasaim,
uT0 B ofmeil opMe CYIIECTBYeT OJMA 3aK0H A paclpedeleHis XUMHATe-
CKINX 5JeMeHTOB B JmTocepe m Oumocdepe M UTO XUMHUECKHil cocTas oOp-
TaHI3MOB, JKEBOTO BEIIECTBA MABIAETCS BHIDAKEHHEM XHMUTCCKOTO COCTABA
ectectpennoii cpefbl. MM OBLIO ycTaHOBIEHO, UTO KOIMYECTBEHHOE COjepa-
Hpe TeX IIH MHBIX XUMHYECKHX DIEMEHTOB B JKHBOM BelllecTBe HAXOTUTCH
B 00paTHOil IPOINOPIMOHAIBHOCTH ¢ WX ATOMHBLIM BecOM (WM aTOMHEIM 4YmWC-
noM, mopAxkosbiM HOMepoM). Has mepeemx 50—60 xmMmueckux »IeMeHTOB
y/Ae BBEIACHeHa HepHOAHYHOCTh MX KOJIUIECTBEHHOTO CONEPIKAHOA B KUBOM
BelllecTBe, COOTBETCTBYIONAA NEPHONAM MeHJeeeBCKon Tabmammsl. B masmonm
Iepuofie ecTh DIEMEHTH ¢ MAKCHMAJBHBIM M MUHUMAJILHEIM COTEp/KAHIeM X
B JKIBOM BemecTBe (KOIMYEeCTBEHHOE COJlepKAHAE DJIEMEHTOB TeTHHIX TPy
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Oom
o
Hewempsie

Jeposmioe  monomeerue SNEMEHITION,  KOZLwECITbENIG HE OMpRiEsEIIIT

Pme. 1. Tlepumojmunocts XHUMHYECKOIO OIeMEHTAPHOTO COCTABA OPraHM3MOB  CYIIH
(mo A. II. Burorpagosy, 1935)

Bbume, dem Hedernmix). A. II. Bmmorpajos npuxopur K 3armoYeHmo,
9T0 «,..KONMYECTBEHHEIH XMMHIUECKHH BIeMEHTAPHEIH COCTAB JKIBOTO BEIECTBA
ecTp mepmoxmdeckas (QyHKIMA aroMHOro HoMepa». Ha pme. 1 nokasana
UePHOJIMIHOCTE ~ AITEMEHTAPHOr0 COCTAaBa JKHBOTO BEIIECTBA OPraHM3MOB
cymi, B MakcmMyMax 9eTHOTO psjla pacIOIOMKeHBI TAKHWE HIEMEHTH KAk yI-
AepoJi, KACJAOPOJ, KPeMHMIl, Kalbuumii, kexe30, cTPOHIMIL, Gapuit m Jp., B Mak-
CHMyMax HeYeTHOT0 psada — BOAODOJL, as30T, allOMHHMIL, Kalamii, Maprame:n,
nesmii, pyOupmii m gap. CymecTBylOT OPraHH3MBI-KOHTIEHTPATOPH MHOTHX
9IeMEHTOB, HalpUMep, KPeMHHA, KalbIWA, jKejesa, CTPOHIUs, GapHs, aimio-
MuHUA, Mapramua, kaumg. J[mg MHOTHX W3 OTHX DIeMeHTOB  jl0KasaHA
Gonpmas GHONOTHYECKAA POIB. DIEMEHTH, CTOANIME B MAKCHMYMe UeTHOTO
I HeueTHOTO0 Ps0B, uacTo obpasyior mapel, Kak manpmmep, Ca/K, Fe/Mn,
Rb/Sr, Cs/Ba mam pagst (Ca — Si — Fe), B KOTODEIX 5IeMEHTH B3amMo-
BABMCHMBI [PH NOTIONIEHAN OPraHM3MaMi Wim B (DUBHOJOTHYECKHX (DyHK-
musx. llonwiTkm pacKpEITH NPHYMHEL HCHOTB30OBAHMA OPTAHH3MAMIE otpejie-
JEHHBIX DIICMEHTOB IS HOCTPOEHNA JKABOIO BeINECTBA M /A  IIPOIECCOB
WHABHN Jenaanchk HeogHOoKpatno. Onma m3 mamGomee 0GCTOATENLHEBIX IOIILI-
1ok — uccneosanna Iloy (Schaw, 1960). Astop, mexoms mua obmenpus-
HAHOOTO TIOJO/KEeHNA, 9UTO IEepHOANYecKag CHCTEMA XHMAUECKNX DIeMeHTOR
A. . Menneneesa spnserca HauGosice COBEPIIEHHOH KIaccHuKanteii Bcex
M3BECTHRIX B IPHPOJIe ATOMOB, COHNOCTABIAET DAEKTPOHHYI0 MX CTPYRTYDY,
ATOMHEI BEC W ATOMHOe 4MCI0 ¢ (PHAMKO-XUMHYECKUMM CBoiicTBaMuE (diek-
TPOOTPHIATEILHOCTL;  CHOCOOHOCTE 00pasoBHIBATE KOMIUIEKCHI ¢ TJIABHOI
CBABLIO Uepe3 KHUCJIOpoN, Kucaopon m ¢rop, uepes asor, cepy, docdop, foe-
fop m cepy, rasommm, yraepon; cTabHABHOCTE KOMILIEKCOB; COCTOAHIE
OKRACIeHNSA; PAJMyChl — HORHLIH, KBAHTOBBI; HOHEBII HoTeHmmAa, cTanjapT-
HELT DIERTPOHHLI HOTeHIHAN, NOTEHIHAJ HOHHAANHH) W CHOCOGHOCTBIO FKII-
BOro BemiecTa MCUONL3OBATH ATOMBI B Tpomeccax Km3mm (pme. 2). IMenn
9THX COIOCTABJEHHII — OTHICKATH (PM3MKO-XHMAYECKHES TapaMeTpsl, Jedalomniie
| arombl RusHeHHO HeobxommmeivMm. ComocTaBisieMEle (PHBHKO-XMMHYeCKIe
| CBOWCTBA ATOMOB NO3BOJAIOT BBHIENWUTH Te M3 HHX, KOTOpBIe 0GJafaloT mpe-
UMyIIecTBAMH OPH WMCIOIB30BAHAMN HX JKUBHIMH OpraEm3MaMu. Pemajomee
SHAUEHME IIPM STOM WMeeT COOTHONMEHWe pASIHYHBIX CBOMCTB, NMPHCYIUX
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aTOMaM, WX J0CTYIHOCTh, OPraHHBMAM B OKpY)Kalomeil cpefe, CIHOCOOHOCTE.
OpraHm3MOB HX N30HpaTelbHO HOTIONATE N KOHIEHTPUPOBATS.

ITonEITKN YCTAHOBUTH CBA3L MeKNy OMOJOTMYECKMM BHAUeHHEM dieMeH-
TOR W ATOMHBIM CTPOEHHWEM, a TaksKe IMOMCKH J(0KasaTelbCTB TOTO, 4TO He-
KOTOpBIe HeoOXO[uMble [UIA YKUBHE DIEMEHTHl HMEIOT OmpejlelleHHble ofime
CBOMCTBA ATOMHOTO CTPOEHHf, HECOMHEHHO JOMKHBL NMpofoiKaTheda. Briacme-
HUe DTHX 3aKOHOMEPHOCTeH NPUBENeT K COCTABIEHHIO NMePHOJHYECKO cHCeTe-
MBI GHoJIornIecKknx cBoitcTs sxementor (Boitmap, 1960; Kucr, 1973).

HeposmoskHO pasfelnTh JBa BAYKHEIX BOIPOCA, BOSHHKAIIINX NPH HM3ydYe-
HAH XWMHOYECKOro YIeMEeHTAPHOI0 C0CTABAa OPTaHA3MOB: CBOMCTBA aTOMOB H
TeX, TACTO CIOMKHBIX, KOMINIEKCHBEIX COe[NHEHHi, KOTOpPhie 00pasyIoTCs B OK-
pyskamolieii cpefe BO MHOTHX CJIyYafgx 3a CYeT BEMECTB, BEIIENAEMBIX Op-
TaHm3MaMm, uau B Tpomecce mx mnoradomenns. CpoiicTa OmoTOTHIECKH aK-
THBHHX KOMINIEKCHBIX COeWHEHNIT MOTYT SABIATHCA OCHOBHBIM  YCJIOBHEM
MCIOJMB30BAHMA OpraEm3MaMn onpefeneHBEEXx Merannos. Ilostomy cuemyer ny-
MaTh, YTO PACKPHITHE CBA3W MKy OGHOJIOrMIeCKNMH CBOHCTBAMH aTOMOB H
WX TOJOMKeHHmeM B IepHOAWYEcKOil TadauIe 3IeMeHTOB CAeIAaeTcd BO3MOK-
HEIM HAa OCHOBe MBYUEHHA 3aKOHOMEpHOCTeil 00pasoBaHHA KOOPANHAIMOHHBIX
coeMHEHN, HO B ATOI 00JACTH HAINN 3HAHUA elle HeJ0CTaTOYHDL.

B mponecce 9BOMIONEH OBLIM  BHIPAOOTAHBI  MEeXaHUW3MEI, MO3BOJAIIIAE
OpraHm3My KOHIEHTPHPOBATE ATOMBI B KIETKe, COJleP/Ralliecs B cpelie Jame
B HHUTOKHBIX KOJIMUECTBAX. JBOMIONNA TPUCIOCOOIAEMOCTH K TeOXIMUIeCKAM
axTopaM cpebl, IO3BOJNIA OPraHEBMaM O0TOOpPATH TOT KOMIUIEKC JIeMeH-
TOB, KOTOPHIil CO3/[AeT CTPYKTYPHYIO M JUHAMHYECKYI0 ocHOBY /Kmsnm. Ecrect-
BEHHO, 9TO COCTAB YCTOMUMBEIX CHCTeM JKMBOIl MaTepum OIpejeiser moTpeb-
HOCTH €ro B OIpejIeeHHBIX IeMEeHTaX, JTO CBOWCTBO JKHMBOI MaTepmu pery-
AWpyeTcs anmapaToM HACITEJCTBEHHOCTH M JIONYCKAEMOil  TeHOTHIOM
HM3MEHUABOCTH COCTABA W JANHAMMKN IPOIECCOB B 3ABUCHMOCTH OT YCIOBHMR
cpensl (enornm).

Ho oCHOBEIBATBCS TONBKO HA CONEP/KAHNM XHMHYECKHX 9JIEMEHTOB B
opranmaMe HpH OGCY/RIEHHH HKOJIOTMYECKAX HBOJIONHOHHBIX Tpofiaem HeLO-
cratouno, Qcofenno BajKHOe SHAUEHHE IPH DTOM HMEeT CIOCODHOCTH pery-
JMPOBAHHA YCBOSEMOCTH, CIIOCOBHOCTE TCTIOAB3OBARNSA DIEMEATOR (MeTasIoB)
Cpejsl A peryInpOBaHMs NPOIEccOB O0OMEHA BeINeCTB W CHHTe3a OMOTOrd-
qecKH aKTHBHBIX coenmuenmii, C 2Toll TOYKM 3peHHMs BechMa BajyKHOI 3aja-
yeil ABIAETCH WCCIeOBAHNE BO3MOMKHBIX HM3MEHEHHII DTOil CnocoGHOCTH HpH
PasINYHEIX YCIOBHAX BHENIHEi Cpefibl, B YaCTHOCTH ee TeoXHMHMIeCKIX dax-
TOPOB.

Ha puc. 3 mpencrapiena IepHOJMYECKas CHCTEMa XAMIYECKHX DIeMeH-
TOB ¢ BHIIEJeHHEM KN3HEHHO HEOOXOANMBIX, WHOIJA HEe3aMeHMMBIX XHMU-
yecKnx dieMenToB. llpaBMia, mpejCTaBIeHAS O KU3HEHHO HEOOXOAUMBIX XUMH-
JecKUX DIEMEHTAX MEHSIOTCA 10 Mepe BBISCHEeHUs OHOJIOTHIECKON POXH HO-
BBIX daeMenToB. OHAKO HA OCHOBAHNN MeH/ENEEBCKOH TabIAmmbl ¢ HOJBIION
n07eil BEpOATHOCTH MOTYT OBITH IpelcKa3aHbl HIEMEHTHI, A  KOTOPHIX
MOJKHO OUIATH OTKPHITHA OMONOTHMUECKOil PONM M YCTAHOBIGHMS WX JKH3-
HeHHOIT meoGxomumocTn, Tak, Mo ToNOMKeHMI0 B Tabnuue JauThg u Gepuinus
MOKHO OKHJATh HX y4acTHa B (JePMEHTHBEIX CHCTeMAaxX; IOJNOMKeHHe ajioMu-
HUf W KDeMHWA yKasblBaeT Ha BOBMOKHOCTH O00PA3OBAHNA DTUMH JJeMeH-
TAMHE KOMIDIEKCOB, MMEIONuX OWOJOTMmYecKOoe 3HAUEHHe; BaHA[Wil, BEPOATHO,
BXO[UT B ORHCAUTEILHO-BOCCTAHOBHTENBHEIE CHCTeMBI PasAUIHBIX TRaHEi mMo-
HoOHO poJim eTo B OpraHu3Me acHunii; MOKHO TTpejoaaraTh, 9To KajMuii, XpoM,
KAK ¥ HUKeIb, BXOIAT B COCTAB HEM3BECTHBIX ellle KOOPAUHATHOHHBLIX COe-
JMHeHH, KOTOpHle MOTYT OBIThH HCIIOJAb30BAHBI HAa TOCTPOEHHE (epMeHToB;
HUKeNh B HeKOTOPHIX CIyYagx CHoCo0eH 3aMEHATh MeTAli aKTHBHOIl TPYIIHI
n3BecTHEIX (PePMERTOB; KajMUil KAK aKTHBATOP HEKOTOPHIX (IPMEHTHEIX CH-
crem (mampmmep, docdopunasei), BepoATHO, Takyke YIaCTBYeT B PeryiaTud
OMOXHMIUECKAX IPOIECCOB; OMOIOTHUECKAA POINb THTaHAa ¥ CKAHINA MOMET
6HITH HEOKUIAHHO BAKHON, W OTH METANIABl OyAyT OPH3HAHEL KH3HEHHO
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Hpunvesanns
| K OmOreoXmMMHYECKO
| mepmojuecKoii Tabanie

|

"! (I) PacupocTpaHeHHOCTh B Omocdepe nama
B YCJIOBHOI IIKaJje:

XXXXXXX — pIIeMEHTHl IIOCTOAHHO HAaX0-

IOATCA B THAHAX O KEJKOCTAX Da-
_.‘.1' cTeHMH T KABOTHHIX B OTHOCH-
m TeNbHO BHICOKMX KOHNEHTPALHUAX
i (ompubausnTensao 1—60%);

XXXXXXX — BCTPEUAIOTCA TaKKe MOCTORH-
HO, HO B MEHBIDHX KOJIMYEcTBAX
(upaGansurenpEo 0,05—1%);

#Ek%% _ IDUCYTCTBYIOT TI0CTOAHHO
Bage cjenoB (mMeseme 0,05%);

— obHapyeHsl B MepeMeHHEIX HH3-
HHX KOJIHNYeCTBaxX;

B

«» — BCTPEYATCH B elle MeHbIINX Iepe-
MEHHBIX HKOHIEHTpamuax
B paBucHMOCTA OT HOBBIX HCCJE-
JOBAHHAI 9JCMEHTLI MOIyT 6BITH
TepeMelleHbl; IPOTHBOPEYHBOCTH
OJaHHBIX BO MHOIdX CIy9aAX pme-
Jaer Bblﬁop TPOH3BOJABHBIM.

(‘)) A, P— X0opomo YyCTaHOBJICHHAA IO-
TpeGHOCTE [JIH BHICHIMNX H HH3-
IIHX BHIOB;

a, p— MeHEe XOpOII0 YCTAHOBIEHA MIIH
13 OT/EINbHBIX BUOB.

(3) A—3» armocdepe rasosble NIH JIETY-
Yyie 39JeMEHThI HMJIH COeJHHEHHHA,

L — paxopsiTci B CHIHKATHOH ase;
C — HaxomaTcA B cyandugHoii dase;
S — o0papysseHsl B jkelesHoit d¢ase.

ré IIponucHble OYKBEI — CHJBHEIE XapaKTep-
Hble YepTH; CTPOYHBEIE — MeHEe
BRIpAHEHHEIEC YePTH; Ipeobiagaio-

@i XapakTep OTMedYaeTca Iep-
BBIM MECTOM,

PacupocTpaHeHHOCTL XHM. BjeM. B
mMope —log (A B e-aron/xe);

| PacupocTpaHeHHOCTL XAM. BIIEM. B
1 rope —log (A B 2-aTom/n2);
PacnopocTpaHeHHOCTh HKOCMAYe-
cKkag —log (A B arom/10* Si
aToMm)

PacnpocrpaHeHHocrn XUMHTECKAX Biemel-
TOB BHIDAMKAEGTCH WKadoll pA, rue
pA* = —log A* (A¥ — oTHOCH-
TEJLHOE KOCMITYecKOe KOJNHYecT-
BO, BLIpaj<eHHOE B atomax Ha 10*
aToMOB KpeMHHA). Ha oToil mxa-
Je pA BHadeHHA MEHBIIE HYIA
COOTBCTCTBYIOT OTHOCHTEIILHO
607BIMOMY  KOJMWYecTBY, PA=0
(naupumep, Li) yxaseBaeTr A¥
1 aroma/10* Si atroMoB. VYBeam-
YABAIONHECH TOTOHATEILHBIE
3HadeHWA pPA¥ CRA3BAHBE ¢ YMeHb-
IeineM RKoandecTBa A® B eQUHHA-
nax aromos/i0* atomoB Si; A —
2-arom/xe,

{5) Enuunuge:
MBI

Pl RN

T — aurcTpe-
I — BAeRTpPOH-

e — YCI0BHO;
, E — BoasTHI,
BOJIBTHL

(6/1) DnexkTpoOHHBIE JaHbI
puas ajdeMeHTOB (0 rpynnoel; 3Ha-
YeHHA IVIABHOIO KBANTOBOrO YHC-
aa —n (meppwil crodbem), KOMHM-
YeeTBO 9HJIERTPOHOB — S, ¢ IdaR-
HBIM KBAHTOBBIM 4YMCIOM N (BTO-
poif croaber); KOJIMYECTBO HIEKT-
POHOB Ha opﬁura\ p, d m f ma-

COOTBETCTBYIOIIUX

CTRYRTYPBL

HeceHo
croabnax

(6/2) Homep mepmona — OpGHTEL,
3aTOMHAITCA, W HOPAAOK
IONHEHNA.

B

KOTOphIe
HX Ba-

Hcrajouyenna: B mnepuwoge & Cr m Cu
WMET Ha OJHH 3JIeKTPOH OoJblIe
Ha TpeTheil opbmTe ®M Ha OIHH
MEeHBIIE ua 4s, B mepumoge 9 —
Nb, Mo, Te, Ru, Rh, Ag mMenT
Ha OjMli 2JIeKTpoH Goabmie B 4d
M Ha ONMH MeHbIme B Hs, YeM GBI~
JI0 npejckasaHo; Pd He mmeer 5s
alekTpoHOoB W 10 4d SJIEKTPOHOE,
B mepuoge 6 Ir mveer 3d smeKTpo-
HBI U HEe HMeer 63, Pt m Au mme-
JOT LA ONMH MeHbmEe 6s H HaA
onun Goabme 5d, 9em CUHTANOCh;
B lepHole 7 AKTHHHIBLI BeNyT Ce-
64 UpABAJILIO, 33 HCKIYeHAECM
PeryasapHoro NOoABIEeHUA JJIeKTPO-
Ha Ha 6-if opbuTe, m Kpome Th.

(7) OTpunmarenbHBIe BeJIAYHHH 0603Ha"e-
HLlL MUHYCOM TIOC7le pPasmesso-
mei mugpnt Yeprbl. O0osHadeHMA
NPOoIYIIeHbl [ HMOHHBIX JIOTEH-
IMAAJI0R XUMHUYCCHUX AJeMeHTOB:
N 48 O 14 S 14. Se 1.0; 8b
1.3; Te 9.1; anA CTaHZAPTHLIX
SIIERTPOTHBIX noreduuajios  Co
1.5; Pd 8.3 m 25; Pt 1.2

93 vl

(8) 0... ITaBHAA CBfA3b. C JHTAaHAAMH 4Yepea
0;
of... rmaBuag CcBH2L
uepes 0 (mraBHag), F (obbraHAD);
nn¥*.. rIABHAA CBASH C JIMCAHJA-
MH uepea N, n* — cBAsHBaAHHE
BaykHOe¢ pas Omoaornn (Fe, Mg),
S... TJIARHAA CBA3bL ¢ JAraHIaMH
gepes S;
p, S... rlaBHAA CBA3L C JUTraEga-
Mi uyepes P, S, C niam rajJoreHsi.
TlocliemoBaTeIbHOCTL CTADMIILHOCTH KOOpP-
MUHANMOHHLIX  COeIMHEHWH  Ha-
TAOHOB, HE BaBUCANAA 0T TIpH-
POALI  CBA3H: Mn”<Fe”<Co"<
<Ni”<Cu”>Zn”; Cu” — HamboIee
cTa0MaBHBIT  Kommaerc; Mn” —
HauMmenee., JIpyrue  KOMILICKCLI
TPOMEKYTOUHOR cTalHALHOCTH.

C JHMaHgaMA

Ilpenioses  paclUMpeHHEIH pAN [ABYXBa-
JeHTHEX KATHOHOB: Pt>Pd>Hg>
>U0;>Be>Cu>Ni>Co>Ph>Zn>
>Cd>>Fe>Mn>Ca>Sr>Ba; FiFI1:
OMHOBAJIEHTHBIX H  YeTHIpexBa-
AEeHTHBIX KaTHOHOB JaH CIeNyIo-
Nl pAd (OpEMEHEHEMEL B HACTOA-
nee BpeMA K CBA3H uepes ONNH
KHCIOPO) : Ag>Ti>Li>Na>K>
>Pb>Cs.

Te > Ga > Al > Se> In>Y>Pr >
>Ce>La.
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Pue. 3. PacmooKeHne ;RUAHEHHO He0OX0MMbIX XUMHAYECKNX JJIeMEHTOB B HepHOHIeCKOR
tabmume . 1. Mensieaeesa

1 — HU3HEHHO HGOﬁKDIUJMB[e XUMHAUYECKHEe 3JIeMeHTbI; 2 — BJIEeMEeHTHL, OHonorndecrasg poJib KOTOPBIX
MoeT OBITH OTKDHITA

HEOOXOIIMBIMHE, ROOD/AUHAIMONABE COeMHEHNAs TaLIiA MOTyT obragats gep-
MeHTHBIMA CBOHCTBAMH; 3acCIyKHBAIT OHOXMMHYIECKOT0 M3y4eHNS MBIMILAK M
cemeH, a Takse cTpoHnumi u OGapmii, ofpasyioline KOPAMHATMOHHBIE COEMM-
HEHU; MAJIO MCCIeI0BAHLl PYOHAMI I meauil.

Yo XAMAYECKHX HICMEHTOB, MOIE/KANEX WBYYEHMI0 TeOXMMAIeCKOi
oKomormeil, HemsGesxno OyTeT yBeamumBaThed. DBombmmas mpoGmeMa MEKPO-
DITEMENTOR, IOCTABIEHNas OMOTeOXUMITeil, OCTeIeHHO NPOHNKAeT B OIIOXHMMUIO.
«Hacramer, ojmako, 1opa Golee IIyfoKoro MOEMMAHHA BCeX OCOOEHHOCTEI,
BHOCHMBIX B VUEHHe O JKUSHH CJIOKHBIMH TAMKEIBIMH aTOMaMH ¢ WX MHOTO-
JIOIACTHBIME OpOMTANLHBIMA 00IaKaMH, MATHATHBIMH W SJEKTPUYECKUME MO-
MEHTAMI, a TAKMKe MHOTEMM ellle He OTKPHITEIME JI0 CHX IOp TaiHAMMI»
(IMyrapes, 1971).

TeoxuMmueckasg HKOJOTMA M3YyYaeT OpPTaHUSMEBI B EQUHCTBE C €CTeCTBeH-
HOW TEOXHMUYECKOiT Cpegoil B YCJIOBHAX HIBKOr0, HOPMAaJBHOTO H BEICOKOIO
cofep/Kanmsa B Heil OTJENbHBIX SIeMeHTOB M H3MEHEHHBIX WX COOTHOIICHMIL,
Ee pors B BHSACHEHNH OWOJOTHYECKOTO 3HAYEHHS HOBBIX XHMHTECKHX BHiTe-
MEHTOB OTPOMHA., B 5THX YCJIOBHAX pasimdHOe ecTecTBEHHOe HAKOIUIeHNe B
OpraHm3Max XHMITECKHX HIeMeHTOB IN03BOJAET YCTAHOBHTH CBA3H, IPIIHH-
HYI0 3aBHCHMOCTH WaMeHCHHs (OPM WX COeJINHeHHl W y4acTHA B Hpomeccax
oOMeHa BEmIecTB,

I'nasa 4

BUOTEOXUMUYECHA A IMTUIEBAS ITEIIH

BHaueHEe TEOXMMNUECKOil Cpefibl JNAsf pasBUTHA OPTAHH3MOB M HBONONUH
JKISHE OIpefleleTcs MCIOAb30BAHIEM OPraHM3MaMi MHOTAX XMMAYECKHAX diIe-
MEHTOB B IIpolleccax OOMeHa BemecTB N BXOK[EHHEM WX B COCTaB 6momo-
IIYeCKN AKTHBHEX coemmmenwmit, 1[oaTOMy HEOJHOPONHOCTE TeOXMMMYECKO
cpefsl ABIAETCH OFHOII W3 BAMKHBIX NPUIAH H3MEHYHBOCTH ofMeHa BeIecTB
H CHETe3a OMOJOTMIECKN AKTHBHEIX coefmmennmii B oprammsmax. [dame y of-
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HOTO BHJA, OfHOW HOPOMABI JKABOTHEIX, }KUBYIIAX B YCIOBHAX pAa3INTHON
reoXmMUYeCKOil cpefpl, o0OMeH BemecTs He Mo3eT OBLITH ognMHaKOBEIM. Ha-
upuMep, HA TEPPUTOPHAX, DACHONOMKEHHEIX B HENOCpPefCTReHNOW Gmmsoctn,
HO OTIUYAIOIAXCS IO COfIeP:RAHMIO B MOYBAX KoOAIhTa, y JRUBOTHEIX HEO-
HAaKOBO OCYIECTBIAETCA CHHTE3 MHUKpPOQIOPOil NHIEBAPHTEILHOTO TpPaKTa
paTaMiHEa Big, Bamacel 9TOT0 Ba/KHOTO BHTAMHHA B OpTaHU3Me TalMKe OKa-
3EIBAIOTCA HEOINHAKOBBIMI.

Muorme cTOpOHHB OOMEHHEIX TPONECCOB ¥ KUBOTHEIX 3ABHCAT OT CTele-
Hn o0oTameHHocTH opragmama pmramMumaoMm Bis. Ha meproro-mopsommeTsix
nousax, DegHEIX KOGAIBTOM, y KMBOTHEIX, OCODEHHO YACTO Yy OB, pPasBh-
pafoTcA 3a007eBAHNSA THIO- M ABHTAMOHO30M B, B YCIOBHAX CepLIX TeCHBIX W
YepHO3EMHEIX II0YB, Ijle JHBOTHBIe obecredeHbl KobalnbToM, 970 3afojeBanne
HE BCTPeYaeTCs.
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Pue. 4. BroreoxnMudeckas MUIEBAS Hellh XUMHYCCKHX DIEMeHTOR

Ouens BaskHoe cBOiicTBO Gnocdepbl — eWHCTBO TEOXHMHIECKON CpefEl M
JKIBHW, CHOMKABINEECH B Tpomecce asononum Gumocdepsl W BHIpAIKAOIIEECH
MOCTOAHHON 3aBHCHMOCTBIO KU3HH OT Te0XMMAYECKHX YCIHOBWH Cpefsl W KiIH-
maTta (BOgHBIT DeXREM, TeMIlepaTypa, MHCOTALNA, KOHBeRIHUA)., XHMUIeCKasd
MO3aNyHOCTh Gmocepsl U eMHCTBO TeOXMMHYECKON Cpelbl W RUSHEW IOMO-
raioT yCcTaHoOBUTh OYTH I M3YyUEHUs pPerunoHoB Omocdepsl. ITH PErHOHBI
dmocepsl XapaKkTepHAYIOTCH BOBJedeHUeM B (HOTEHHYW MUTPAIHNI0 XUMU-
HeCKNX 3JIeMEeHTOB B ONpe/leJIleHHBIX KOJIMYecTBAX W COOTHOIMEHWAX, YTO CO3-
Jdaer UeprHl cBoeil 0coboil permomanbnoil HOpMBI, cocTaBa (aynsl m (IOpL,
a TaKKe peakoum OpraEmaMor Ha QaxkTopsl cpepbl. (Crenedn HAKOILIEHUA
XUMHUYECKHX 3IeMeHTOB OPraHH3MaMu ONpefelseTcsa He TONbKO TeOXHMEei
cpersl ® GUONOTHYCCKON UPHUPOHAON OPraHM3MOB, HO N OHOTCOXIMIIECKHMIT
mmmessiMu Henamu  (pume. 4), depes KOTOpbIE OCYIIECCTBISETCA CBAAL Opra-
nuaMoB 1 cpefisl (mousooOpasywmme mopojibl, TOYBH, BOJE, BO3AYX, MUKPOOD-
raHN3MEl, PACTeHHs, :KUBOTHEIE, yeloner). IIpuMepoM a1oro MosKer CIy:KUTH
GuoreoxmMmuTIecKas HHIEBas Nemb Moambmena B ycaopusx Anxasama (Apme-
HuUf), puc. 9.

IMornmanme 3akOHOMEpPHOCTEH MHTpPAIMH XMUMAYECKHX DIeMeHTOB B Omo-
chepe TeBO3MOKHO Oe3 BLICHeHHil TyTell m IpOTEccOB WX KOHINEHTPHUPOBA-
HEg u 00MeHa B OPTaHM3MAX, NOTPe0HOCTH OPTAHW3MOB B MHKDODIEMEHTAX,
X IOPOTOBBIX KOHIEHTPAIMHA ¥ IPUPOABI ECTECTBEHHBIX, COJCPIKAMIHAX MUK~
pPosIeMeHTEL coeflmHeHmH, OPMEL KOTOPHIX MEHFIOTCS B HPOIECce MUTDAILI
uepe3 I10YBEL W BOJBL, TeJa JKWBLIX MHKDPOOPTAHW3MOB, DACTEHHIA H JREBOT-
HHIX, IIpm 5ToM, B TWINenOil Ien#d NPOUCXOANT OTCETMBAHNe — YMeHLIIEHYES
KOHIEHTPAIMA OJRHHX XHMHYECKUX DIeMeHTOB, I HaKOIIeHWe — IOBEITIEHNe
KOHIeHTpATAN ApyruX. [lpm m3yueHmHm Bcex OTHX BOIPOCOB CKPEINEBAIOTCSH
safaan Omoreoxummn n Gmoxmmun. HeoGxopumo rommiercHoe uaydenne (mpm
HOCTOAHHOM yUeTe CBOHCTB Te0XHMHYECKONl cpejbl) IIpomeccoB H30HpaTelb-
HOTO IOIJIOIMEHNA ¥ KOHIPHTPUPOBAHHA MIKPOIeMEHTOB DPACTEHMAMI W JHH-
BOTHBIME, YUACTHA MUKPOIIEMEHTOB B IIDOMEKYTOYHOM Oo0MEeHe BemecTB, yC-
IOBUIT W OpOIECCOB CHHTE3a B OpraHmaMax (epMeHTOB W JPYTHX OMOIOTH-
9eCKM AKTUBHEIX COGJHHEHHH, COpeDRAIMUX MUKDOdIeMEHTH, OHOXMMAYECKNX
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u U3NONOTHIECKAX MEXAHUBMOB WX OUONOTHYECKON AKTHBHOCTH, H3MEHUABO-
cTit 06MEeHA BEWECTB U MOPQOXOTUICCKIX NPU3HAKOB HPH PABIHIHOM COTepKa-
HAW XHMHUYECKHX JJIEMEHTOB B TEOXUMHUYECKOHW Ccpefie, POIH TEOXHMHYECKHX
(akTOpPOB Cpe/pl B SBOJIONMN OPraHU3MOB (ecTecTBeHHBIH 0TO0D, HPHCIOCOh-
JseMocThb, Banoobpasosanne). V3 ckasamboro ciaemyer, uTo mM3y4YeHHE OHOreo-
XHMAYeCKHX DHIEBBIX Ieeil — ojFa H3 OCHOBHBIX 3a0a4 Ie0XMMHYeCKOR
3KOJOTHH.

T'naga 3

[IOPOTOBBIE ROHIEHTPAININ
XUMUYECEUX B3JIEMEHTOB

OnTnMmanbEbll CHETE3 B OpraHnaMe OHOJOTHYECKW ARTHBHBEIX COeJUHEHMIl,
cOfiePRAIiNX MUKPODIAeMeNnThl, o0ecHeyNBaloMAl HOPMAJNLIOE TIPOTeRanme
JMBAEHHRX NPOHEccoB, HAOIIONALTCA TONBKO B ONPEJeNeHHbX Tpefefax KOH-
HeHTPAnEH W COOTHOUIEHW{l B OpPTaEuH3Me W B opejle MUKposieMeHToB, B dToM
BaRNIOYAIOTCA TIABHEIE KPUTEPUH NBYUEHAR SKONOIMULCKUX MEXAHUBMOB CBAZH
OPraHEmaMOB ¢ Teoxummueckoir cpepoii. [lpm mocremennoM HOBLIMIENHWH KOH-
OEHTPANHEA MUKDOdJIeMeHTOB B Cpefie u B HHINE COOTBeTCTBEHHO CHAYAJA Ha-
pacTaer, a 3aTeM CHIJKAeTCA DOCT W DA3BUTHE, CIIOCOGHOCTh DABMHOKEHHS,
cnaTe3 GHONOTMYECKH AKTHBHBIX COeIHHCHWIH, HMMYHHO-GHOJIOTHICCKHE CBOIi-
crsa opraEuaMa. Tax, mampmmep, GEIJI0 NOKABAHO, YTO POCT KPOJUKOB 3a-
mepKEBaeTCA KaK B Pe3yiapTaTe HeNOCTATHKA, TAK 1 H30BITKa RODAIBTA B
panmore (pme. 6). YcTaHOBIEHO, 9TO NOTKOPMEA KDOIHKOB BO3pAcTalOIHME
fo3aMH Homa, B YCIOBHAX €ro HENOCTATOTHOTO COREP;KAaHUHA B KOPDMAX, BEHI-
3EIBACT YMeALIIeHme Beca IMUTOBUHON jKeje3bl W YCHIEHHe CHHTEe3a coe-
IUHeHdil fofga, a 3aTeM, HECMOTPA Ha YBeJHYeHHe B paiHoHe HOMA — HOBbI-
HmieHme Beca aToil sKemessl (prme. 7), cumikenme cuATe3a B Heil iloficomep-
sRamux coeguHerni (pme. 8). MyHRUEA Ke IMUTORHIHON KeIe3hl CBAZAHA C
peryasAmnyeii pocra, pPasBHTHI, pPaSMHOMKEHAS, € HMMYHHO-OHOJOTMYECKIME
CcBOIICTBAMMA,

Takasg se 3aKOHOMepHOCTh HaGIIOKAEeTCA W B OTHOMIEHWH CHHATE3A MHE-
popaopoit MHINEBapNTeNLHOTO TpakTa puTaMuda Biz. 00 WHTEPHCHBHOCTH CHH-
Tesa BUTAMHHA B2 MOMRNO CYANTH IO JeNOHHPOBAHHI0 eT0 TeUeHbid JKHBOT-
mux. Ilposenenntie mceieoBanWsA HOIBONMIA NPHANTH K BHIBOAY, WI0 CYMecT-
BYeT SaBHCHEMOCTh MEKIY cofiep:anmem KofaibTa B cpefile W HAKOIUIEHWeM
pATaMuHA B2 B HedeEnm OBOE: /eNOHNPOBAHEE YMEHEBINAETCS KAK TpHm He-
mocTatke, Tak m npm mabmTke wobampra (pme. 9; Hopamwowmii, Paenxas,
1955, 1960). Taxoft ke xXapakTep O0HADYIKMBAECT B KUBOTHOM OpTaHU3ME |
3ABUCHMOCTL CHHTE3a KCAHTHHOKCUAABH OT CONEPIKAHUA B Cpefle W B PATUOHE
monubuena (pme. 10), ommcamTenbubix (EpMEHTOR — OT COJCP:KAHHT MeH
(pmc. 11). 9tu w Apyroe momo0HbBIE HKCOEPUMEHTHI MO3BOJNAIOT IDPUATH K
BBIBOJLY 0 HeoOXOAMMOCTH TINATeNHHO N03MPOBATE KOJUIECTBO MUKDODIEMEH-
TOB, BBOJMMEIX B OPIaHH3M JKABOTHEIX B Bmje HogkopMmok. Hempasmabro 1o-
3HPOBaHHBIE MUKDOdJEMEHTH, IDUMeHEHHLIC B HEJOCTATOTHOM HIH M30LITOU-
HOM KOJHYCCTBE, MOLYT He JaTh OKHACMBIX IOJOKATENbHBIX dPEPeKrToR,
M OKABATHCS 0ECTOIe3HBIMH H Jajke BPeIHEIMMA.

Peaknmu opragmaMoB Ha NOBRIIEHHOe WM IOHHMKEAHOE COJep:KaHHe B
cpeme, B pANUOHEe XHMHYECKHX ODIEMEHTOB YKA3HIBAIOT Ha IpHCyIlee oOpra-
HUSMaM CBOHCTBO — NPUCHOCO0NeHHOCTE K PEryaHpOBAHAI0 (DYHKINIT TOIBKO
B YCIOBUAX ONpENeNIeHHBIX IPeeJOB HBMEHUYNBOCTH TIeOXHMHUYECKO cpefHl.
IToaToMy BasKHBIM HATpaBIEHHEM WCCIETOBAHMN B 00JACTH TeOXAMUTECKON
HKOIOTHH SABAAOCH KONMUYECTBeHHOE OlpefelleHne HeZOCTATOYHOCTH WIH W3-
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OHITOYHOCTH XHMHYECKHX DJIEMEeHTOB JUIf
oprannsMoB B GuHochepe B ee OTHeInb-
HLIX KOMIIOHEHTAX. Heo0XoAmMbIiM HBI-
JIOCh YCTAHOBJIEHNE NOPOTOBBIX WIW KpH-
THYCCKUX KOHIETpamnii MUKPOIJIEMEHTOB
(Hosansexmii, 1963, 1969, 1971a, 19716),
01 HOTOPBIX HaYWHACTCA MX HEJOCTATOR
(mmxume  ToOporosBele  KOHIEHTPAITIN)
N M30BITOK (BepXHIE MOPOTOBEIC KO-
menrpamun). OUeBUHO MEKIY ITHMHU
TOPOTOBEIMI  ROHIIEHTPAIMAME HAXOIATCSH
Te KOIMIECTBA MUKPOIIEMEHTOB, KOTOPHIe
BEIPAYKAIOT Ipejeasl ToTpeiHOCTH FKNUBOT-
HEIX B Mukpoamemenrtax. Cmeremsr opra-
HI3MA, Peryampyloiiue oOMEeH BellecTs,
He MoryT OBITh oJMHaKoBO dQPHeRTIRHE-
MH u paboraTh HOPMAJILHO TIPH JI0OBIX
KOHILCHTPANIMAX  MHKPOJIEMCHTOB,  TI0-
CTYNAIX B oprammsMm. B mpemenax

MeRJly BePXHUMH H HHMNHHMH HOPOIDOBBI-

MH KOHIEHTPAIHAMN XHMHYECKUX alie-
MEHTOB OPrammaM cHocofeH perysimpo-
BaTh OOMEeHHBIe Tiponecesl (mpejiesnl mo-
TpeOHOCTH), HWMe WJIU BBEIOIE HUKHAX
HIH BepPXHUX TOPOTOBBIX KOHIEHTPAMMIT
peryJupylonine CHCTEMBI Opramu3mMa He
MOTYT [MOTHOCTHI0O HOPMAJIIB0BATH OOMEH-
unle uponeccsl (pue. 12).

tRusoTHBIE  OpraumM3MEBl, TpHCOOCA-
JUBAACh K Cpeae, BHIpadaTHIBAIOT Mexa-
HUBMEI PEryiInpoBaHisa (QYHRIHI TprIMe-
HUTEILHO K TOBBIMEHHON W MOHMMKEeHHONR
ROHMEHTPAINN XNMHYECKHX DJIEMEHTOB B
cpefie m panmone. IloporoBmie KoHIleHT-
pauuyu MMenT BHAOBOI M HHIWUBUAYAIb-
HBLi XapaKTep ® BaBUCAT OT MPHCIOCOD-
JeHHOCTH OPraEd3MOB K JaHHOH# Teoxu-
Muaeckoii cpeme. Ho cymectsyior Tanme
mpe/ie bl KOHIeHTPauuii XHMEIeCKNX ajie-
MEHTOB, ¢ KOTOPBIMH y3Ke HEé MOTYT Chpa-
BHTLCH PETYJIHPYIONIHe cHeTeMBl  (Jero-
HHPOBAHMS, BEIIEIUTeNbHAS, OapnepHast,
(QYIKIAA  PACIPe/IeICHIS MIKDPODIEMeH-
TOB Me;K/ly OpraHaMM W THKAaHAMH, CHHTE-
3a OHOJOTMUYECKH AKTHBHBIX COCTHHEHWIT
W Jpyrhe), B 3TOM CJIy4ae MPOWCXOJIUT
CpHIB (DYHKIMIT, BOBHUKAIOT JUCHYHKIIIH,
Wecnenmosarne aTHX BONPOCOB IOKA3BIBA-
T IIyOORYI0 9KOJOTHYECKYIO CBS3h MH[IM-
BUAYaJIbHBEIX OpPraHU3MOB H NOLYJIATINIL,
KaK (opM CyIMeCTBOBAHHA BHIA, C Te0-
XMMUYECKOil Cpejloil.

Tar KaK B SHAEMHYECKUX B0HAX THCIO
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Pue. 8. Cumres HOXHPOBAHHBIX COEH-
HeHUil IIITOBM/IHOM jKenessl KpOJHKa
B B3aBHCHMOCTH OT pasHOTo cojepiia-
musg floa B cyTouHoM panuone (Io
Hosanbcromy, I'yerymy, 1962)

a — IO THPO3HUH+MOHOITOI THDO3HIL;

G — HOOTUHPOHHHBI+ THPOKCHH

sabomeBaduii, 00YCIOBIeHHBIX MBOBITKOM WIN HEAOCTATKOM MUKPOdIEeMeH-
TOB, pacTeT Wiad yOBIBAeT B ONpeAeNeHHOIl CTENEeHN TapaJelbHO POCTY WIH
YMEHLIIEHAIO TeOXHMHYECKOTO (aKTopa, BHI3BIBAIIETO AHIEMUI0, TO HEKO-
TOPHIE ABTOPEL CUMTAIOT, YTO MOPOTOBOE [EHCTBIE TEOXHMIYECKAX (PaKTOPOB
He nposBiIAercs. B neficTBHTEAbHOCTH ke, YMEHLIIEHNE, KaK M yBeJmdeHue
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gygcsia 3aboieBamEmil mpH 9THX YCIOBUAX, ODBACHABTCA WCKIOMWTENHPHO M3~
MOHEHWeM YHCIa IPHCHOCOONeHHEX, YYBCTBETENBHBIX K JanmoMy (arTopy
OPTaNU3MOB B AaHBOl WX nonyiasmmus. OdeBHAHO, Y6M HEKe KOHI[EHTpans
XMMHUIECKOTO 9JeMEHTA, BLIBHIBAIONiAaf SHASMEHI0 (HampuMep, iiofa, Kobalb-
Ta, Mein), TeM Goabimie ocofeli B TMONYyIANMM MeHee NPUCIOCODIEHHEIX K
KpallHUM YCJOBHAM, TeM Yalle IPOUCXONUT CPHIB DPeTyIRPYIOINAX (QyRRImii
il BLIABIAETCA JelicTBEe WHIWBUAYATHHOM KPUTHYECKON KOHIEHTpATAN
MHIKpOdAeMeHToB. To e RacaeTca YBeINYEHUA wucla 3aD0ONEBAHUN TIPH 110-
BHINIPHUE KOBENEHTPAIAN MHKDODIEMEHT:, BHIZHBAIOIIEr0 DHIEMAYECKOE Ba-
Oonesanpne (mampmMep, CTPOHNWA, MoaubmeHA, MeNH, HUKEI, CBUHIA, Oopa).

Taxum obpasoM, [Is KajKEOTO OpragmaMa CYIECTBYeT Takasg KpHTHIe-
CKaf KOHNEHTPAIFs XWMAYECKOTO HJIeMEeHTA, IPH KOTOPOH IPOMCXOHT CpPHIB
peryampylomux (yHKIHHE, 9T0 # Befer K 9HJeMmueckoil Oomesmm. Tar raw
peryampylomue CHCTeMbBl He TONBKO ¥ OTHeILHBIX BHIOB, IOPOX, HO U V
pasumaHEIX ocobeil 00aafaT pPABINYHOH YYBCTBHTENIBHOCTRI0 K XUMHYECKUM
axTOpamM cpefbl, TO IpPH ONpeJeNIeHHOoNl KOHICHTPAINA XHMHICCKAX DIeMeH-
TOB HaOIIONaTCA pABIWIHBIe CTeHeHN NOpOABIEeHHZ (oje3HN H OOBIYHO He
HACTYIAKT ABICHHAA AUCHYHKIHN OJHOBPEMEHHO Y BCEX OpPTaHH3MOB RaHTOI
rmonyaanun. B ecTecTBEHHEIX YCIOBUAX PeKO BCTPEYAIOTCA CHTYALHA, KOT-
Ia KOHIEHTPAIMA XUMHAYECKAX DIEMEHTOB MABJIAETCA KPHTHYECKON MIf Beex
AHAUBHAYYMOB MONYIAOWH TAHHOTO BHJIA, JTO MOINIO OB NPHBECTH K Bbi-
MUpAHHWI0 BUAA B OIpeleleHHOM apeale. B HMCKYCCTBeHHBIX YCIOBHAX Ta-
KYI0 KOHIEHTPAUHI0 XUMWIECKHX DIEMEHTOB BCErfa MOJKHO IOJBICKATH, HO
OHA OKaKeTCA pAa3THYHON JIf OPTaHH3MOB IIOIYNAINMi, B3ATLIX M3 pPasiml-
HBIX IPUPOAHBEIX yecaoBdii. HakoHem, mMoryr OHITH HOHOOpPAHEI KOHIEHTDAIMH
DJIEMEHTOB, BEISBIBAIOIINX OJIMHAKOBEIA HehhekT HE3aBUCHMO OT YCJIOBHIl Hn3-
HM OPraHE3MOB B IPHPOJAHBIX YCIOBHAX.
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B smpemmuecknx paiioHaAX YHAEMHAYECKHMY 3a00eBAHNAME MOPasKeHY
06sruno oxono 9—20% mNoronoBes mOMyIATMEM ONIpe/eIeHHOI0 BHJA WM 110
POIEL CeNBCKOXO3AMCTBOHHBIX RUBOTHBIX, B HEKOTOPHIX CIy4asx Oomblle, HO
YHCJO NPHCIOocAfnMBalOIMUXCA, KaK Ipapmio, IDpeobiafaeT HAJ 9YHCIOM 3a-
Oonesaomux. l3moxeHEEE co00paKeHHA YKASEIBAIOT HA TPYLAHOCTH OIpe-
TeleHNA KPHTHIEeCKUX KOHIEHTPANWII MUKpPOdIeMeHTOB. B HacTosmee BpeMsm
MORHO CYHTATL, 9TO HOPOTOBOI, KPUTHYECKOI, KONTEHTpanueil KobajpTa sB-
IAeTCH COflepiaHle ero B HAcTOMINHBIX pacTeHHWAX HeYePHO3eMHOI B30HEI
CCCP wmenee 2,5-107°—5-107°% (umpm »5TOM pasBUBAOTCA Yy OBeIr THIO-
m apuraMmHO36l Bi:). Ha ocHoBammm murepaTypHBIX TaHEEBIX HOPOTOBOH KOH-
nearpanueit xobanpta mug Humepmammos sapiserca pexamumma 2,6 -107°—
5-107%%, gan Asrmam — 2-10°5—1:.107%%, ogmzs CITA — 3-107%L
6-107%%, mua Hamamger — 1-107% — 2.107%9%, (smamomoe cemo), mig Asmcrt-
paman — 2-107—7.107%%, mma Homoit 3Semamgmm — 7-107%%. Homeba-
HAA I[OPOrOBOHl KoHNEHTpanum Ko0ajdbTa AAA DPA3HBIX CTPAaH O0LACHAITCA
pasamuYmeM TeOXUMMUECKHX YCJIOBHII, COCTOAHMS JKABOTHEIX ® mpou. Hecmor-
pA Ha 9TO, IpuUBejeHHbIE IOPOTOBHE KOHMEHTPAIMHN OKA3alHCh, B CpejHEeM,
NOBOJRHO OIMBKUMU [JIA OBEN, PABHEIX CTPaH, 4T0, TO-BAIAMOMY, Xapaxre-
pHByeT 9TOT BHJ HMBOTHHIX.

Ha ocnoBammm mccief0BaHEH, TPOBEAEHHBIX HAMH M JPYTHMHA HCCIETO0-
BaTeJsMH, MOJRHO CONOCTABHTH CoJlepkaHme KoOaabTa B IIOYBAX, MMACTOMII-
HEIX PacTeHWAX W CeHe ¢ PaclpOCTpPaHeHHOCTHIO 3a0o0eBaHmIl, KOTOpoe OT-
pakaer IOPOTOBYI0 YYBCTBHTENBHOCTh K KOHIEHTDANAN KODaIbTa B KOpMax
(rabm. D), w ompemeNnTH pPA3NMUHBIE TPAJANUH BECTPEMAIBHBIX YCIOBIIL.

Hdns HemoeraTka WiIn M30LITKA MeNH Tak/ke oOmpedelxeHa LOPOroBasl 4yB-
cTBHTEILHOCTE (Tad:. 6).

IMoporopass wyBcTBATENBHOCTH OBEI[ WM KPYIHOTO POTATOr0 CROTA K MO-
mubpeny HaGmiofaeTcA IPH COAePRAHNE MoXmOJena B pPACTeHHAX OKOIO

W apyuEHUE

Hi
“ wopmansHod peeynIyul | N\@YHHUUY
QYHKYLUY

A

Pne. 12. 3aBucmmocts pery- ffapi{y;ueyuc
ISTOPHBIX TPOTECCOB B OP- Wt
raamame (A) oT memocTaTou-
woro (1), wopmampmoro (2)
u umabmrouHoro (3) comep-
JKAHHA ~ MHUKPOIICMEHTOB B
panuone (B) skuBoTHEIX pas-
HEIX BHI0B IIPH Pa3IHIHBIX
DHOMOTHIECKHX  COCTOSIHHAX

7 2z J B
HuarcHas BepzHas
nopogolas nopoaofas
HOHYEHITIDAYUS KOHYEHTIPAUUP

2:1073% (Amrmma), 1,6-1072% (Hopas Semampma), 1-1072—9.1074%
(CCCP, Apmenusn),

Iloporosas TyBCTBHTENBHOCTL y OBeI] K GOPY MOKET MPOABUTHCA (pHAEMH-
geckme OOPHBIe YHTEPHTHI) MPH CONEPKAHHH €r0 B CYTOYHOM paruoHe OKOIO
27 me, ® iony (oHjeMHYeCKOe yBeIUMYeHWe IIMTOBUJIHON sKEIe3bI, SHICMIIe-
ckmil 300) — mpu comepmanun y 75% pacrermii or 8-10~° mo 2-10~7 iiona,
K (ropy y pasnmuuEBIX JKHBOTHHIX ((r00opossl miam Kapmec 3y0oB) — IpH CO-
IepMmaHNd B Bomgax pbime mim Hiske o- 109, ® cexeny — mpm comepyramum B
KopMmax Goasmme n-107°, mosker 651Te HEzKe n- 10779, .

Yraszauasle TOpPOTOBHIe, KPATHYECKHe KOHIEHTPAINM MHUKPODIEMEHTOB —
Ipafiamuy HYKCTPEeManbHBIX YCIOBHH He BO BCEX CAyIagx SABIAIOTCA COOTBET-
CTBYIOIAMIA KOHKPETHBIM YCIOBHAM, CYMIECTRYIOIINM B IIPUPOJie, TAK KAK OHM.
MOTYT MEHSATHCS B BSaBHCHMOCTH OT aJalTaIWH SKUBOTHBIX OPraHH3MOB K
reoxmMuIecKkuM (axTopaM cpefbl W OHOJOTMIECKUX COCTOAHWI BWIA.
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TaGauma 5

o - 4
Yenosusa NpoABNEHAA BHYTPHIONYIANHOHHOH HOPOroBOH YyBCTBATENBHOCTH OBEI]
K HeJ0CTATKY WIH H30BITKY Ko0aJbTa B PABIHYHBIX YCJAOBMAX reOXUMIUCCKOH cpejst

Conepxamde KofaabTa, mxz%
B HacTOumax, 3aboieBaHuA g‘;‘;‘.’f;ﬁf‘&:ﬁ;" %
H [OIQYBaAX DNACTeHUHAX,
cere
Eo 200 (HeJo0CTATOYHOCTD, ao 10 AK00anIbTO3bI, NASYXH, | Y MHOPAX JKHBOT-
Hpocaasckas o6L.) AHeMWY, THIIO- W aBWTa- | WHIX: oKoxo 20%
MuHO3HL B2 u Oomee
or 200 po 400 (dactmumas or 10 To xe Oromo 5—10%,
HeoeTaTod9H0CTh, fApocias- 7o 25 peako mo 20%
ckas 0011.)
ot 400 o 700 (pemkas He- ot 25 » Menee 5%
[I0CTAaTOUHOCTE, flpociaBekas 1o 50
00u1.)
or 700 po 1300 (mocrartou- Berme 50 » Her
HOCTE, YePHO3eMHAA 30HA)
Berme 3000 (ma6biTok, A3ep- Cmurte3 Buramunua By
Gairanckas CCP) MOKET HEeCKOIBKO YIHE-
TATHC 5
Ta6amma 6

Yeaosua npoABIeHHA BHYTPHIONYIALHCHHON MOPOToBoil YYBCTBHTEABHOCTH OBEI]
K HeJOCTATRY M H30BITKY MeJ(i B Pa3AMYHBIX YCJIOBIUIX Te0XHMHIECKOI cpemst

Coplep:xague Menu, mrz%
IloporoBas 4yB-
B macronmax, SaloseBaHuL CTEHTEIBLHOCTE
B DoHBax PACTeHHAX, CeHe
mo 600 (EemocTaTOYHOCTD, ot 50 AHemund, JH3YX® | ¥ MHOrMX JRHABOT-
fApocnascras 06i.) mo 300 HBIX: 0K0J0 20%
u Oonee
ot 600 o 1000 (pacopocTpa- ot 300 To xe Or 5 mo 209%
HeHa HeJ{0OCTATOYHOCTE, fpo- a0 500
cJIaBcKas 00JL)
or 1000 f0 1300 (peaxo ot 500 » Oxoiio 5% u menee
BCTpeUaeTCs HEeJ0CTaTou- Jio 700
HOCTh, flpociaBckaa 06I.)
ot 1300 po 1700 (gocraTou- or 700 » Her
HOCTH, YepHO3IeMHAA 30HA) mo 1500
or 6-10—3 mo 7-10—2% 6-107% — 3-10-29, | Amemun, reMOTHTH-| ¥ MHOTHX }KHBOT-
(az0niTok, H0. Bamxkmpus) (ABcTpamma — - | 4ecKas KenTyxa, | HbLIX
6,2:10=%%) OpPaMKeHNE TeYeHn

B mpmpope HabaromaloTcs onpefeseHHEIE 3aKOHOMEPHOCTH H IIOCIe[l0Ba-
TeAbHOCTH B NPOABIEHHON OHOIOrEIeCKHX H(PHEKTOB, BEIBHIBAEMBIX MH30EITKOM
I HeA0CTATKOM MukpoaieMeHTon (pmc. 13). IlpuBenenHas cxeMa IOKa3biBa-
eT BepOSATHLIE IYTH TOABIeHUus OMOJOrHIeCKIX PeARIHH B BABHCHMOCTH OT CO-
IepRaHEA XUMHAYECKUX 2IeMeHTOR B cpeje.

CoanapcupoBaHHOC HOPMAJbHOE COJEp/KAHIE XHMHUYECKHX DIEeMEHTOB B
cpejie, yMeDEeHHLIH HeNOCTATOK WIH H30BITOK, OIpeflefleHHEIH WIM pesKHit
. HEJIOCTATOR Wil M30HITOK (SKCTpeMajbHble YCAOBHA) IPH M3YYeHHH GHOre0XH-
. MAEYECKUX HOpoDJeM HYKHO NOHHEMATL He TOJBKO B Te0XHMHYECKOM CMEIC-
Jie, HO U B OHOIOTEYECKOM — TYBCTBUTEIBHOCTU M IPHCIOCOGIEHHOCTH Op-
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Pue. 13. Cxema peaknuil KEBOTHLIX OPTamN3MOB, BRISBIBAEMBIX DAsiMUHBIM cOJlepKaHEeM
XOMIICeCKHX DJIeMeHTOB B cpejie

TaHW3MOB, KaK eJUHNIN NOIYIANWH, K PABINIHEIM KOHIEHTPAMAM XHMAYe-
CKHX BJeMEHTOB W HX COOTHOIIEHWSM, M OTBETHHIM OMONOTHYECKHM pearIIaM
Ha TOBHTIEHEe NN TOHHKeHHe CONep/KaHHS DIeMeHTOB B cpefe. B Tanom
cIyduae MNPHXOAUTCA YYHTEIBATH HEJOCTATOK WIH H30BITOK TeX XMMHYECKHX
SIEMEHTOB, KaKue OPAMO HJIM KOCBEHHO CBASAHEI ¢ HabmlomaeMbiMm Omoio-
TAYECKIME PeaKITHAMI.

Boasmmy yemexoM OMOXmMmIeckoro (PH3MOJIOTMYECKOTO I B000TEXHIIECKO-
TO M3YYEHUS HTHX BONIPOCOB, OCHOBOI TEOPUH M NPAKTHKE IIPUMEHeHWA MUK-
POBJIEMEHTOR B sXKMBOTHOBOJCTBE, ABMJINCH KOIHYECTBEHHBIE OIpefleleHHsa I0-
POTOBEIX KOHIEHTPAIINH MUKDOSJIEMeHTOB II0 CONepRanuio B moupax (rabm. 7)
u B KopMax (tabm. 8).

IToporopsie KOHIEHTPANNE MHUKPOXIEMEHTOB, OIOpeflelleHHbIe JJIA IIOYB I
KOPMOB,— BEINYHHEI OTHOCHTEILHEIE, TAK KaK MOTYT TOBBINATHCH WA MOHK-
JRATHCA B BaBHCHMOCTH OT BHJA KHBOTHBIX, N3 OMOJOTHYECKOTO COCTOSHUSI,
KONTIEHTpPAIWN APYTEX XUMUYECKHX DIEMEeHTOB B I0YBAX M KOPMAaX, ce3oHa
Tofa W Imp.

Tabamma 7

Tloporossie KOHIEHTPAIMHE XUMAYECKHX HI€MEHTOB B I0YBAX
(B. B. Hopanncruit, 1969)

IIpeneasl comep:RaHUA 2JAeMEHTOB (me/xe2)
Xmgme— Yncao mecie- -
Seky | ot e e | Mok B | e
ouH) aAnUE yHKIW) KOHIEHTPALMA)

Co 2400 < 2—-7 7—30 > 30
Cu 3194 < 6—15 15—60 > 60
Mn 1629 10 400(?) 400—3000 > 3000
Zn 1927 o 30 30—70 > 70
Mo 1216 mo. 1,5 1,5—4 >4
B 879 < 3—6 G—30 > 30
Sr 1269 He ycramoBieno o 600 600—1000
f 491 < 2—5 5—40 > 40
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Tabaumma 8

Toporospie KOANEHTPANUE XUMHYCCKHEX DICMEHTOB A COlbCROXOANCTBEHAIX

JKMBOTHBIX, M2 /12 CYXOro pemecTsa Kopma (B. B.

Hopaascruir, 19710)

b |
Hopma (npen.en;l
Gpenﬂee co- I'PpH HOPMAaJBHOH pe-
Xumuge- | Yucao nep:kaHge B %‘:ﬁg%ﬁf%‘;m_ zﬂﬁgg.}“},ﬁ?&ﬂﬁ HaleITok (BepXHAH
CHuUi De- | NCONENO- | MACTOMMNEX | yopag mommenrt- | JMUALK BAAOR B FIOPOTOBAs KOBHEHT-
MEeHT BAHHIH pacTeHuax pauns) PABIMUHBIX Guomo- | PAmm)
CCCP THY9e¢CEHX COCTOdA-
HEAX)
I 397 0,18 no 0,07 0,07—1,2 0,8—2,0 u Bbime
Co 859 0,32 mo 0,4—0,25 0,25—1 m Beime | 1 u BpIIIE
Mo 937 1,25 xo D2 0,2—2,5 2,0—3 H BHIIIG
Cu 937 6,4 A0 3—3 3—12 u Brme 20—40 u BRI
n 519 21 no 20—30 20—60 n Bpime | 60—100 1 BBIIG
Mn 859 73 a0 20 20—60 n Bprme | 60—70 m BeIme
Fe 291 190 no 25 24—30 u Brime —

B macroamee Bpemsa JaHABIe 0 NOPOTOBBIX KOHOEHTPALMAX IOCIYKHA-
AN BRASHLIMH KPOTEPHAMH OLpefielleHus 10TPeGHOCTH CeNlbCKROX03AMCTBEHHBIX
SRUBOTHBIX W NTWIL - B Mukpoasiementax (Hopaabermit s wn. «PexoMenja-
nmu...», 1972),

Teoxumnueckas DKoNOINSA NOABL3YETCA NOPOTOBEIMI KOHIEHTPATIMAME IS
OTIpEjleleHNA BOSMOMHOTO XapaKTepa MeHCTBHA XNUMHYECKMX DIEMEHTOB Cpe-
ABI Ha OPraHusMbl, OOBEMHEHHBIC B HOIYIAIIMIL.

Toporonsie KOHNEHTPANME XWMNUUECKHX DIEMETTOB MABIAIOTCH BajKHLIMN
daxTopaMm pPeryisTNy JHUSHEEATENPNOCTH PACTeHNN W MAKPOOPIaNV3MOB.
VIx xapaxTep OUpPEHEIsier KPUTEPHH [Jisi PAcCeieHus OPranusMoB ¥ MX I0-
NyaAnnii, seifopa cpejhl ¢ ONPEJieieHABMNA TeoXuMuIecKnMy yeaopnamn. o
¥ OpPranu3Mbi, TpHCHOCAOIUBAACE K opejie, MOTYT M3MEHATH CBOW TOPOTORYIO
YYBOTBUTEALHOCTE K €€ YCAOBHAM,

[Toporopast 9yBCTRUTENHHOCTH XOPOINO BHIABAAETCSH Y HOYBEHHBIX MWKPO-
OpPraENaZMOB LDYU RHPATUBAHUE BRICHEHHLIY INTAMMOR B DPUCYTCTBHE oUpe-
TEeTCHHLIX XHMUUCCKUX JIEMENTOB, B3ATHIX B PAZINYHBIX KOHIEHTPALHAX,
BCTPEUAIONTUXCS B ECTeCTREHHOH Teoxumudeckoir cpene. Ilpu arom, ofmapy-
JMUBAETCH YAUBHTENBHAS CBAZL HOPOTOBOH 4YBCTBATENLHOCTH U AANTHPOBAH-
HOCTH MHKPOOPTAHHZMOR K TeoxXuMumyeckum vexoruam cpenst (Kosamsexmit,
Jleryiosa, 1959; Jlerymosa, 1959).

Ha pme. 14 m 15 moxasama 3aBHCHMOCTH BHYTPHIIONYJIANMOHHOH W3MeH-
yuBoCcTH cuuTesa BHTamMuHa Bz Act. levoris or comepskamms woJaakTa B
BOIe BOJOeMOB cyOpermoHom Omocdepsl ¢ HEJlOCTATOYHBIM COfEpP:HKAHMEM KO-
oanpra (5-107%%, fpocmascrag o00m.) m  oforameHHBIX  KO0AJIBTOM
(3-1073%, Asepbaiimranckag CCP). ¥V agTUHOMHAIETOB, ;KEBYUINX B HJIaX
¢ Oonee HHBKEM cofepRanmeM KoOanbra, HIGKHAS IOPOTOBAA KOHIEHTDA-

A ero Ha JHATDP KyJIbTypalbHoil cpefbl 1pi cuHTese putamuHa B
6mmsra & 10 mz/a, sepxuag — 30—70 mela, a gna mupymux B Oorarsix
E00anbTOM WIaX — HIDKHAS IODOToBag KOHIeHTpamua okoxo 20 a2/,

sepxmsst — 100 me/a u Gomee. IlpucmocoGnmeHHOCTH AKTHHOMHIETOB K YCJIO-
BHAM CPEIbl OOpeJelsieT BeIHYIMHY IIOPOrOBEIX KOHIEHTPAIMIT KofamabTa HpH
cnuTese Murpoduropoit BuramMuua Bis. Cpeam mraMMoB, BLIIENCHHBIX w3 000-
rameHnsx Ko0aJsToM MI0B, oKoMo 549 xaparrepmayioTes cHoco0HOCTEIO
CHHTE3MPOBATH BHUTaMUHEI Biz B IIHPORHWX mpeferax COHCPMKAHNA KOGANBTA
B cpege (Bepxmsg moporosag rpaHmma Beime Beamanmanl 240 M2 KobanbTa
Ha aatp cpexsr). Ilofo0BbIe 3aBHCUMOCTH IIOPOTOBBIX TIPAHMI] OT ECTECTBEH-
HOTO cojep:KaHus KobanpTa B Hiaax HaOmIOjaloTcd IOpH CHHTe3e BHTaAMHIHA
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Puc. 14, 3aBucumocTh CHHTeza BuTaMuHa By. axTuHOoMHIetroM (Act. levoris) or copepsa-
HR; KoOaibTa B HMle BOJOeMOB OMOreoXuMHYCCKO#l NpoBHENEW, OefHOH KOGaJbTOM

(Apocnascras o0iL.)

1—57% mTamMMoB, 2 — 43% wITaMMoOB

Pue. 15. 3asucumocti cuHTeaa BHTaMuma Bi» akrmHoMmteTom (Act. levoris) or comepika-
Hiug KoOanbTa B Wie BOJOCMOB OMOTCOXMMHUYCCKON IpPOBHHIUN, GOTaTol KODAJIRTOM
(Asepbaiimkancraa CCP)

1-—— ecpennue w3 10 mTamMMoB; 2 — cpenHue u3 10 APYrUx mTaMMoB

Bi; Bac. megaterium (pme. 16 m 17). Iloporossie kommeHTpamum KOOANB-
Ta 37ech OTYETJINBO BLIpaykennl. Bo Bcex ciaydagx oOOHApysKeHa BHYTPHIIO-
IYJIALUOHHAS U3MEHUMBOCTH IOPOTOBON YYBCTBUTEABHOCTN MUKPOOPTAanU3MOB
K pasiudyHbIM KOHIEHTPATUAM KoGalabTa, KOTOpas IOKasbiBaeT, 4TO B IIpe-
fenax OfHON HONYJANNE CYLECTBYIOT MITAMMbI MHKPOOPTAHW3MOB, HE OJHHA-
KOBO HOpmcnocobleHHble K CHHTe3y BHTaMUHA Bie. BryrpmunouyianmonHas
leEIfIUJlOP]I‘lBCI\'E]H I‘ETEPOI‘EHHOCTB BUIa XOpomo BHJIHa OpH necjaeoBanun
POARTIAY WIOBBIX WM TIOYBEHHBIX MUKPOOPraHM3MOB HA Pas3IWYHBIE KOHITCH-
Tparmyu KobanbTa, MoMuOAeHa, BaHagud, MeaH, Oopa, ypaHa W JIpYyTUX dJIeMeH-
ToB W Mo;ker ObITh AuddepeniumpoBana o XapakTepy H3MeHEHNIl HIKHAX
i BEpPXHMX IOPOTOBHIX KOHUEHTPanuil MIfd pocTa MHKPOOPraHH3MOB, IOTIO-
IeHAA WMH MeTaJJioB M3 Cpejbl, CMHTEe3a pa3JHTHLIX BEIIecTB (mampmmep,
BHTAMUHOB, OMOJOIMYECKH AKTHBHLIX COCHHMHEHUIT, (fiepMeHTOB), CHOCOOHOCTH

dmicuposaTh azorT arMocdepsr m PO,
BIZ MRS /MmN

Pue. 16. 3aBucumMocTh CHHTE3a BUTAMHHA
By, Garrepuamu (Bac. megaterium) or co-
Jep:Ranus KobalbhTa B WIe BOZOEMOB OHOTeO-
XUMIICCKOM TpoBENUUM, OefHoll KoDaabToM
(Hpocnapcras o0L)

1-—cpepgane m3 7 WTAMMOB, 2 — cpelHHe Wu3
oyt iRhsoson 0 40 80 7120 160 200 240
Xnopucmsiié xobansm 8 me/n

Ha pue. 18 mokasama BHYTPMIONYJIANHOHHAH H3MEHYNBOCTE MOPOTOBBIX
ROHIEHTPAIII ypaHa 10 OTHONIIEHMI0 K POCTY MHKpooprannsmon Bac. mega-
terium, soifeqedHsix w3 mia 03. Mcenr-Kys, ABJIHIONIEr0Cs BOJAHON YacTHIO
ypanosoii Omoreoxmmuueckoit npopmammu Meenr-Kyabckoit xomnosuns, Vs
03epa CONEp/KAT NOBBINEHHYI komnenrpammio ypasa (1,5-1073%) (Jlery-
nosa, HoBamsckmii, 1971). V 479% mccIeMOBAHEHX TITAMMOB HIDKHST mopo-
rosasg komnentpaums ypana pasma 2,8-1077% B wyasrypaxsmoii cpenme, Bepx-
Has — serme 8,3-107%; y 53% mrammoB HmKHAA TOpOTOBAF KOHIEHTpA-
mas — 2,8 - 1074%; a mepxmas — 3a TpefesaMir MccJeM0BaHHBIX KOHIeHTpa-
wwit, y 10% mraMmoB HIKEAS mMOpOTOBAs KOHIEHTpamus okoio 2.8 - 10779,
ypaHa, Bepxusas — okoxo 2,8 - 107°Y% ypamna.

CaegosateasHo, B npepenax oppoil mouysmEm Bac. megaterium Haxo-
JUITCA OPTAaHH3MBI C Pa3JUYHON CHOCOOHOCTBI0O POCTA B 3aBHCHMOCTH OT CO-
JICPIKAHIA ypana B cpeje.

2 B. B. Kopaascruit
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Puie. 17. BaBHCHMOCTE cHHTe3a BUTaMuHA Bi; GarkTepuamm (Bac., megaterium) ot cojepska-
HHj KoDaldbTa B Hie BOXOEMOB OHOTEOXMMHYECKOH MPOBHHINH, OGoraToii KofHalnsToM
(Asepbaiimranciaa CCP)

1— cpepune U3 9 mMTAMMOB; 2 — cpelHAe U3 § APYTHX ITTAMMOB

Pue. 18, Muzmosormueckag TeTeporeHEEOCTs monmyiamum (Bac. megaterium), obmTalomiei
B nie 03. Yicemr-Hyan

7 — 47% mramMMoOB, 2 — 43% mTammoB, 8 — 10% mTaMMOB

|

IKOTOTMISCKO® WBYUEHHE TOPOTOBBIX KOULEHTPANWI XUMUUCCKUX  diie-
MEHTOB IO3ROJIAET TIy(He IOAATH eJlMHCTRO OPTaHM3MOB H TeOXMMHIECKOI
cpeasl. Teorpadmueckue w MeCTHBIe M3MEHENWS KOHIIEHTDAI[HH BIEMEHTOB BO
BUENIHER cpefe OGYCHABIUBAIOT BHPAGOTRY ¥ OPraHUSMOB OUPEReNeHHOH IT0-
POTOBOIi TYBCTBUTEILHOCTIT, ROTOPas CIYHT BayKAELIM MeXaHH3MOM peryis-
nnm (I)HE]I'IO.T[OI‘H‘IOCI{HX nporeccos.

IllTamMer, BEIeIeHEHbIe M3 MOMYJAINI IMOYBEHHBIX MHUKpoOpranmsmos Bac.
megaterium, BaATHIX B CyOpermoHax Oumoc(hepbl ¢ PABIHIHBIM COTEPIRANIEM
fopa, XapaKTEPU3YIOTCA PABIHYHON HOPOTOROE NPUCHOCODASHEOLTRI0 K TeOXH-
Muucckoii cpeme. Mecmemosamo 48 mraMMoB 0HOIM HOMYISIUHN, BRIIETCHHEIX 13
nouserroro momomura (0,5—1 &) Gypoii mycreiEHO-cTenmHOiT mousnl Cesepo-
Bamanmoro Kazaxerana, comepsameii 3-1072% Gopa, 16 mrammor W3 MUK-
pobHO mOmyaANHNH YepHozeMHO mousnl Hypekoro samoBejgHmia, ROTOpast B
13 pas Gemmee Gopom (2,3-10°%) m 38 mrammoB m3 momyaATEm AepHOBO-
mojgonucTeix mous  flpocaaBekoit  o6n., copepsmammx Toabko 1 - 10 %%
fopa. Hammerii mTaMM BEIpAllNBajcs MOHOMYM 3 pasa DOpH  Kamkjoi
NCCIeIOBANNON  KONNEHTpanunm ©opa, T. ©. POCT OARTEPHH TpW HKaKAOMR
KOHIIEATPALNI ONPEeeNANcs Ha OCHOBaHHH 144 moceBoB Iis OypOil IIyCTHIH-
HO-cTemHOi mouski, 60 — jus Kypermx weprozemos ® 114 mua jepHOBO-TIOJ-
sonumeTeix ouB, Ha srom Gonblmom maTepuage OBUI0 MOKABAHO, UTQ HUHEE
H BepPXHHE MOPOTOBHE HOHIEHTPAammm 0opa B KYABTYPAAbHOI Cpee Xapak-
TePUSYIOT B OIpPEfIeJIeHHON CTeNeHH pocT OaKTepHil, BLIAENEHHBIX U3 II0YB
pasamuubIX cyGperunonos (puc. 19). Hmkane moporossie rpanmmer (pme. 19, 4)
omTumajapHOro pocra Bac. megaterium, BuijleneHHBIX U3 KYPCKHX YepHO-
3eMOB M APOCIABCKUX AEPHOBO-IOAS0INCTEIX I0UB, HAONIOAAIOTCA TIPH MEHbIINX
Komnenrpanugx Oopa (6ypst <0, 2/a), wem mua GaKTepmit Toro Ke BHIA,
BEIIEIEHERIX M3 Oypoil mycThIHHO-cTemHoll 1ouswl Cesepo-danammoro Hazax-
crasa (oxomo 1 efa). Upu womuentpanmax Gypst 2 wmam 3 2[4 Tpouent
APOCHABCKUX M KYPCKHX IITAMMOB, JAOIHX ONTHMAIbHEIA pOCT, MeHbIIe
uyeM KABaXCTAHCKAX IMTaMMOB. Bepxmume moporossie rpammmst (pume. 19, B5),
OpPH KOTOPHIX Ha(mIOaeTcsi ONTHMANBHBIA POCT, B OONBIIEM IPOMEHTE CIY-
98eB ¥ KYPCKUX ¢ APOCHABCKHX INTAMMORB, COOTBETCTBYIOT KOHIEHTpAIHAM
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Puec. 19. Pocr nonyaanum Bac. megaterium. Xapartepuctura pepxueit (4) u mmxmeit (5)
HOPOTOBBLIX KOHIEHTpAIMil, caydan cOMmKenus HERHUX W BePXHIX ITOPOTOBHIX ROHIEHT-
panmit (B

1— Oypaf TYyCTHHHO-CTeNHAA MouBa, cojep:amiasg 3-10-2% Oopa, 2 — depHo3eMHAsA moduBa, COjxep-
manjaa 2,3-10-3% Gopa; 3 — AepHOBO-TIOA30IUCTAA N09Ba, comep:kaman 1-10-% Gopa

6ypsr B cpefie 2 m 4 2/a, TOra Kak JuA KazaxCTaHCKHX mTaMmoB — 6 2/u.
Kypckue u sipociascKume INTaMMBL Ipn KOHIOEHTpamum Oypel BEIIIe 7 2/4 He
pacTyT, TOrga KaK y OUpeeleHHOTO IPONEHTa KABAXCTAHCKHX IMTAMMOB pOCT
HaOJIomaZcs LPW BCEeX HCULITAHHBIX KoHOmeHTpammsax (mo 14 2/z). B armx
HCCAE0BAHMAX II0OKA3AHA ONpEeeleHHAs B3aBUCHEMOCTh HIDKHIX I BePXHAX
NOPOTOBBIX KOHIEHTPATmiI Gopa oT ero cogep:KaEWs B II0OYBE CYOpPETMOHOB,
H3 KOTOPBHIX BEIjIEJIeHbl paccMaTpuBaeMble HMONYAANEE MUKpoopranmsmon, Pu-
SMOIOTHYECKHAE Pa3nInuug MOPOTOBBIX T'PAHHI] POCTA MHKPOOPTAHH3MOR IO WX
OTHONIEHNI0 K 00pPY XapaxkTepU3YIOT IOIYJAINH, BRIIEICHHLIE W3 PAa3IMYHBIX
HOYB, HO OHH He pPACKPHIBAIOT (DOPM AJANTAIUH, KOTOPhIe OIPEeIAnTCH
MONO/KeHAEM HIKHAX W BePXHHX IIOPOTOBBIX TPAHHUI M CIOCOOHOCTHIO pOCTa
3a mx mnpesenamu (nmo HKosaasckomy, Jleryuosoit, Anrembaesoit, 1972 —
1973 rr.).

Ha pme. 20 morasamsr (opMEr pocToBHIX KpuBBIx Bac. megaterium B 3a-
BHCHMOCTH OT KOHIEHTpamHm 0opa B KyIbTYpPAIBHOI Cpele W OT COfeprKa-
Hug (opa B I0YBAX, M3 KOTODHIX IONYYEHBEl INTAMMBI HCCIEIYEMEBIX IOIY-
IAuil, Y IITAMMORB, BHIJIeJIeHHBIX B BECEHHHIl Ce30H, W3 Oypoii IIYCTEIHHO-
crenmoit  1mouBsl  (Cesepo-danammsiit  Hasaxcram), oboramennoii Gopom
(pme. 20, 7), kak paHee yKas3HIBAIOCH, NpefeibHble KOHIEHTDALUHE HTOTO Hiie-
MeHTa B KyJbTYpPajbHOI cpefle, IPH KOTOPEHIX BO3MOMKEH pOCT, HEOJHHAKOBEL
i MoryT KojeGarbes oT caenos Oyper g0 30 2/a atoro memectsa. Ilpepesst
KOHTEeHNTPaIAii, ONTUMAIBHEIe A POCTA, BAPBUPYIOT Y PASIHIHBEIX TITAMMOB
aroit momymammm ot 0,02 mo 14 2/fs. Y mTaMMOBR DOUYIANUH, BHIIEIEHHOH
us gepuosema (Hyperunii samosegrmk) (pme. 20, 2), mpefens! KOHIEHTDAINN
Gopa, OpH KOTOPEIX BO3MOKEH pocT, HaXomwinch B mHTeprame or 0,02 mo
13 2/s, onTumanemple mis pocra — ot 0,02 mo 7 e/z. Y mrammoB momy-
AANUHE, TOTYYeHHOH W3 JepHoBO-mopsonmcToii moussl (fpocaaseras o6i.),
9TH BeANUNHLI COCTABIAIM, COOTBETCTBeHHO, oT 2 mo 13 2/am 0,02—7 2/
(pue. 20, 3). Amanns aanTHBHEIX POCTOBLIX KPHMBHIX y HITAMMOB, BXOJAIIIX
B IIpPHPOJHBIe TOMYJAINN PA3IMYHBIX cyOpernoHos Ouoceps], I03BOJSAET
YCTAHOBUTH ROBMOMKHEIE IIEPeXOJhl OT ONTHMyMa pocTa, IpPM KOTOPOM MaK-
CHMaJbHO COMMKEHBI HIDKHNE 1 BepxXHHE [OPOTOBEIe TPAaHMILl  (pPOCTOBAS
EpuBasg o0pasyeT OCTDPHI HHK), 0 ONTHMAJNBHBEIX 30H POCTA, XapakTepPH3YIO-
ImuxXcs pasivdHOl BeININHON HHTepBalia MeKIYy HIDKHe W BepXHeld Iopo-
TOBLIMI TPAHHIIAMH,
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Pue. 20. DopMut pocToBuIX KpuemX Bac. megaterium B 33BHCAMOCTH 0T KOHIEHTPALWR
fopa B KyIbTypalibHOI Cpefile M OT coliep:xanus Oopa B 1M0YBaX, W3 KOTOPHIX HOTYYEHEL
HCCJHeyeMbIe IITaMMLI

I—III — moypsi: I-— Oypele mycThIHHO-crenmHble (C.-3. Hasaxcran), II — uepHOzemsl (Kypckas o6.),
IIT — pepuoro-momaomucrilie  (fApocmaBckad o00i1.), IV — 5BOMIONHMA OPHCHOCODHTENBHLIX —pearimnl
pocTa

H mrammam ¢ MakcHMaZbHO CONMKeHHBIMH HIZKHEMH H BEDXHEMA IIO-
POTOBBIMH TPAHANAMEH OTHOCATCHS B PA3iHUIHBIX HBYIEHHBIX TOMYJIANNAX
mrammbr 112, 67 uw 104, 7 u 46, IlraMmMbr u3 ogHoil OIMYAAINA XapaKTepH3YIOT-
¢A Pa3IMYHBEIME PazMepaMu IJIaTo ONTUMATbHOTO POCTA.

Ha pme. 20 MoxHO 1pocIefuTh IOcTeOeHHOE yBelntieHIe pasMepoB ILIa-
TO OOTHMAJIBHOTO POCTA MUKDOOPTaEW3MOB. B Kaskgoii DONyIANNH, BHIJeIeH-
HOH U3 pPa3iIn4HbIX CyOpPEermOHOB, 9Ta BaKOHOMEDHOCTH IIOBTOPSETCS, HO IIPO-
IeHT IITAMMOB, TAalONIUX CXOAHEIE KPUBEIE POCTA, ABIAETCH XapPaAKTePHBIM JIIA
nonymsanuit  (pue. 19). Taw, maupuMep, NpPOMEHT IMTAMMOB, Y KOTOPLIX
BePXHAA 10pPOTOBag IpaHUNA dYamlle COOTBETCTBYeT HamOoubIINM KOHIEHTpa-
nuaM Oopa, XapakTepeH iA DONYIAONH OYPoil MycTEIEHO-cTenmoil mousnl Ha-
saxcrama. [lus 9Toil HMOMymAilmm XapakTepHa TaKMe 1TACTasd BCTPETAEMOCTH
Golee IMMPOKHX IUIATO OUTHMAIBLHOTO pocra Mukpooprarusmos., HanGoapnmait
OpPOmeHT MTAMMOB ¢ MaKCHMAJIbHO COMMIKeHHBIMEH IoporaMm#, Haobopor, Xa-
paxrepusyer kypekue (31%) m spocuascrkue (18%) mrammbr mo cpaBHeHmIO
¢ razaxcranckmmu (6% ) (cm. pme. 19, B). Taxme mramMMBl ¢ MaKCHMAaJbHO
cOMDKeHHRIMA HIKATME W BeDXHUMN IOPOTaMH HaHMeHee IMPHCIOCO0IeHH K
VCIOBHAM CPE/bl, TaK Kak OrpaHi4yeHsl HX aganTusibeie Bosmozcmocrn. Pacimn-
peHme rPAHAL, QUTHMAIRHOTO POCTA MIKPOOPTAHIAMOB CRUETENLCTBYET 0 HOIh-
el WX OPUCHOCOOJEeHHOCTH K YCIOBHAM TeOXUMHYECKOH Cpejibl, TaK Kak
OHI JyYIIe MOTYT YAOBJIETBOPHTh HOTPeGHOCTE B Gope B MHPOKOM WHTEPBAJE
ero KOHIEeHTpAIHi, u nossoisger uM Oonee rubKo pearnpoBaTh Ha N3MEeHeHUH
cpempl. Llo-BmpuMoMy, B 9KCTPEMANLHEIX VCIOBHAX MEHCTRUS TEOXHMUIECKAX
(haKTOPOR cpeJibl HBOIIOIAA IPUCIOCOOHTENBHBIX PeARINI HIeT B HAIPABICHIH
pacmupenus MPefeioB KOHIEHTPANNN, ONTHMANLELX s pocta (pue. 20, 4).
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Muaa mramma Bac. megaterium 3 ¢ Hacjie[CTBeHHO BaKPEIUIEHHON BEI~
HOCIHBOCTHI0 K 0OpY TpejielbHasi KOHIEHTpamus Gopa, TpH KOTOPOH BO3ZMO-~
men poer, Oamaka & 30 2/4 (Oypa), rTorga Kagk y JPYIHX INTAMMOB OHA
nocruraer rTonpko 13—14 e/n. Tawoit MyTaHTHBLI INTAMM, BepPOATHO, BO3-
HIOK B pesyabrate oT0Opa, WMEeT IPEHMYIECTBA B afalTalufax, ABJIAACH
HEOOXOIMMBIM B DBONIOINHI BU/JA B DKCTPEMANBHBIX TEOXHMUIECKUX YCI0BHAX.

IToporoBag wyscTBUTENBLHOCTE OpPraHm3Ma — HTO CBOWUCTBO KIETOUHOI IIpPO-
TOIAAMBL, PEryIupyOINX cucreM mexoro oprammama. OHa momsHa 1poA-
BHTBCHA Ha BCeX dTalax SBOJIONHUH HU3HM.

PazpuTie nmpmcnocodnTeNILHEIX PeAKINI OPTaHU3MOB K TEOXHMHUTECKIM YC-
JIOBUSAM CPEAB, K OHpeJeleHHEIM KOHIEHTPAINAM XAMHYCCKUX DIEMEHTOB B
cpefle COCTABIAET OfHY W3 Xapakrepmeruk opraumsamum Owocdepst. [losromy
OJiHOI W3 BaKHBEIX 337aY TEOXMMHUYIECKOH DKOIOTMH ABJIAETCS pPaCKPHITHE 3a-
KOHOMEPHOCTeil BOBHHKHOBENNA TAKNX peakIuil, omncaHme uX, paspadoTka
HX KIACCH(UKAIAN W YCTAHOBJCHHE HPUYMHHBIX CBi3ell MeROy T[eoXHMH-
ueckuMu (PaKTOpaMm cpefiibl W XapaKTepoM peaknuil OpraHmsMOB,

Y pacrenmii TakiKe CYIIECTBYIOT Ipeelbl IOPOTOBBIX KOHIEHTPATMI XIi-
MIYECKHX DJIeMEHTOB, BEIE WU HUMKe KOTOPHIX NPOABIAIOTCA XapaKTepHEBIe
BHEITHNE CHUMITOMBI Omonormueckoit peaxnun. Iloporosrie spavenus namkmeil-
MMAX MAKPO- W MHKPODJIEMEHTOR B HACTOsAIee BpeMs OOHApyIKeHBI y BCEX
BOBHEJIBIBAEMBIX KYVIBTYD DPACTCHHI, a TaKMe CpeNd KON (Iopsl pasimy-
upix ofmacteii semmoro mapa. [loporosele wommeHTpamUM UIA  OpraHE3Ma
pacTenmii mMeloT OOJIBIIOE 3HaYeNme, OHM OHpPEAeNAl0T YPOBEHL JAHHOTO
pIeMEeHTa, IpH KOTOPOM OCYIIECTBIAETCsI HOPMAlbHOe (YHKIHOHNPOBAHTE
OpraHu3Ma.

Bamuoe 3radenme muMeer crnocoOHOCTH pacTeHHil HAKALIMBATH Olpefe-
JIEHHBIE XUMUYECKIe DJIeMeNTHI B TKAHAX M OpraHax. ¥ OTHOX pPAcTeHHN
CYMECTBYIOT MeXaHn3Mbl PETYIATNN, HPENATCTEYIONINEe HAKOILIIEHNIO DIeMeHTa
B OOJBINOM KOJMYECTBE, ¥ APYIMX — TAKAX MEXAHI3MOB HET WM OHH MAajo
mudppepennmpopaBbl W 0Oe3/eilcTBYIOT B Opeferax ONpeeleHHBIX KOHIEHT-
panmuii.

HaMII YCTaHoBJIeHO TIIpMm N3YUCHHH TIOIYJAINWNH TAHBIHAHCHKUX HOHHHeﬁ
(Hosaubcrmii, Mypcanues, 1965), uro npu ysernmueHmH B IouBe KOHIEHTPA-
mun kKo0albTa HUMKHUE T0POrOBhe TPAHUIEL 06HADPY/KUBAIOTCH TOIBKO Y 0CO-
Oeil HEKOTOPHIX BHAOB M B JTHX CIYYaAX OHM HEACHO BhIpamennl (HalpH-
mep, y Artemisia scoparia W. et K.). Ho y MHOTHX BHJ0B [OJBIHEH
HabAIOIAETCH YeTKO BBIPAKEHHAH peTYJAINNA HAKOIIEHOS Meaun H, 0CO0EHHO,
monmubaena (A. serotina Bge., A. tianschanica Krasch., A. santolinifolia
Turez. A. wvulgaris L., A. scoparia W. et K, A. absintium, A. ru-
tifolia Steph. u gpyrnx). Hmsknaue moporossle rpaHEOBEI B BTHX  CIyYasx
MOTYT OBLITH JIETKO YCTAHOBIEHBI, ¥ MMOMYIANMA TAHBIIAHCKIX IIOIBIHEN Be-
JVYUHE HIGKHAX TIOPOTOBBIX KOHIEHTPAIHI COOTBETCTBYIOT uamie cojeprka-
Huio B 1ouse oxomo 9-107% m 41073 memm. YV HEKOTOPEIX BHUIOB, II0-
BHJMUMOMY, HOPOI’OBI}IG I{OHILGHTpﬂ].LHI{ BBIIIIE. HO HOHHBHTPHPOBHHI’IIO Meqan
DOJBIHSME HUFKHNE TOPOrH o0bUHO HaxomaTes B mpemexax 1,5-107%—
3,5:1072%. [lna wmonnbjena HIZKHEAE NOPOTOBBIE FPAHMILI 0OBIYHO HAGIIO-
JalTCS NPH ero KoHIeHTpanum B Jouse ot 6-107% mo 7-1074%, musm
A. serotina 1-1073%. V opmoro Buma B Hpefeiax H3YUYEHHBIX KOHIEGHTPA-
OUil HIGKHEAA [IOporoBag rpanuina He ObLIa mocTHTHyTa. llo KOHIEHTpHpO-
BAHWIO MOINGIeHA IOJBIHAMN HUMKHEE IOPOIOBbIe IPAHMILbl HTOT0 XUMHAYECKOTO
ameMenta Habmomalorca B mpegerax  6,5-107%—3,5-1073%. Ocmosnas 3a-
Jaua JATBHENmNX NCCAeTOBAHMI B ATOM HANPABIEHHN — BBHIACHEHNE MEXaHUA-
MOB IOPOTOBOTO JIEHCTBUA METAJJIOB B CBA3UM ¢ HPOOIEMOH BHYTPHIIOILYJIs-
MHOHHOI M3MEeHUMBOCTH OPTAaHIAMOB M HKOJOTHIECKOM CTPYRTYPSI HOMYJIATINIL,

Pearxoe mommxenme mim, mHaofopoT, MOBLINIEHNe KOHIEHTPATAN XHMUYe-
CKMX OJIEMEHTOB, NPEBBINIAIONIEe ITOPOTOBYI0 KOHIEHTPANWIO, IIPHBOIAT K
e hyHRINN, HAPYITeHNI0 HOPMaIbHOTo 00MeHa BellleCTs, CIeICTBHEM Yero SB-
AAKTCA  PasjUYHOTO pOJA W3MEHeHUs BO BHeIMHeM O0juKe pacTeHWIR,
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BINIOTH [I0 TOABJEHUs IIEJIOT0 KOMILIEKCA CHMIITOMOB, OOBIYHO CBHJETENbOT-
BYIOIAX 0 HACTyUleuny aufeMuueckoro sadomerauusg. [opororsie roueHTpa-
UM MOTYT SHAUETENbHO WSMPHATHCA Jf KAMKOOro 9IeMeHTa, JTO CBABAHO
¢ GHOMOTHUECKIMH OCOGEHHOCTAMMN BHAA PACTEHUil 1 YCIOBHAMH E€ro IIPOH3-
pacranuga. OgEum KYALTYDPH OKARBIBAIOTCA Oojiee, ApyTHe MeHee TpeGoBaTeldb-
HEIMM K CONEPIKAHMAI0 NAHHOIO BJIEeMEHTA W COOTBeTCTBOHHO Gojlee Wiw MeHee
YYBCTBUTEJNBHLIMI K OLpefieJeHHOMY YpoBHIO ero B cpene. Ho pame pusa
ocobeii ogmoit (ogHopomHoil) KyapTypsl (arpoHOnyJsANEN) YPOBHH TOPOTOBBIX
KOHNEHTPAUNl He¢ MOCTOAHHEL, KPoMe TOT0 OHEM MOTYT WBMEHATHCS LOJ BIAS-
HAEM RANMaTAYeCKUX, NOYBSHHO-TEOXMMHUYECKHY ¥ APYIHUX YCJIOBMIL SaMede-
HO, YTO pearmui PACTEeHIl MOTyT B OTHeIBHBIE TOJABl APKO HPOSBIHTHCH,
TaGamna 9 £

IToporosbie KOHUEHTPANAN MARPOIIEMENTOR N0 COMEPKAHII0 UX B PACTEHHAX
celbeKoxo3AleTBeNHbIX KYALTYD (Chapman, 1968).

EnMAnna uaMe- lgé)sélre;] ;Ip?g;?g? TIpeespl HOpMaib- | MPEHEDl BePXHLero mo-
Jaemenr penun BHAX HeROCTATOu- HOTO COBEDHMangs pora I ABIEHAAX
HOCTH TOKCHK03a (M30BITOK)

N % 0,09—6 0,74—17,5 1,9 — Gomee 3,6

% To e 0,02—0,7 0,036—0,9 1,1—-1,98

K » 0,04—415 01—-90 1,5 — Goxee 3,0

Ca » 0,006—1,5 0,009—5,7

Mg » 0,012—0,6 0,03—2.5 1,0 — domee 1,5

S » 0,034—0,65 0,065--1,0 0,3—1,23

Na » 0,002—3,42 0,04—10,3

Cl » 0,02—4,6 0,29—10,32

F Me/Ke CYXOTO 0,04—98 1,35—9900

BelIecTBA

Cu To e 0,7—10 1,4—44 1,04—-336,3

Mo » 0,01—1,3 0,059—132,3

Mn » 0,2—122 2—3110 49—11 000

7n » 0,4—96 3,9—229 70,8—7500

B » 1,0—86 5—0654 25—9540

Fe » 11—115 28—250 =250

Ni » 0,4—40 55—188

Se » 7—30 101—1350

a TpH W3MEHEHUN MEeTeOpPONOTHISCKUX YCJAOBAI B BTOH sHe MECTHOCTH PEaR-
nuu pacrenuil, Hampmmep, 3aloleBaEmsg, Moryr He Habmoparbes. Ilpo6Gie-
Ma BKOIOTTIECKOTO M3YYCHHS N3MEHYHBOCTH ITOPOTOBEIX KOHIEHTPANMA mMe-
T He TONBKO TEOPeTNYeckoe 3HAYEHWe, HO M BAJKHA JJisi IPAKTHUECHWX
negeit. O0nigHo B JamuTeparype UPHBONAT [Ba 3HAYEHHS — BeDXHMIl W HHK-
Hmif TOpOroBHIe Hpejelkl, HPH KOTOPEIX HPOABIAITCH BHEIIHHE CHMIITO-
Me 3alonepammit pacrenwii. B tadm. 9 mpuBefeHs! HOPOTOBHIe KOHRTEHTpA-
num mo ceogre Yemmama (Chapman, 4968) nana  ceancroxossiicTBeREBIX
KYABTYp 0 BaRHEHIOINM MaKpo- H MHKpO3jeMenTaM. BugeH 0Ooabimoi pas-
6poc KOUNEHTPATMil Mo RAEIOMY DIEMeHTY, HO B TO JKe BPEeMA I Kask-
[OTO BJIeMeHTa MOMKHO YCTAHOBHTh X0Ta OBl NpuOAm3nTeibHbie YPOBHEI mpe-
NeI0B BapBUPOBAHA IOPOTOBEIX KOHIEHTPAIHIL

Pacrennma oTaHYAIOTCS HEOAWHAKOBON HMOTPEOHOCTHI0 B XHMHUYECKHX HIe-
MEHTAX, 03TOMY OOTHMAJLHEIE W [I0POTOBEIE KOHUEHTPAUNHE ¥ HAX MOTYT CV-
IHEeCTBENHO PABINYATLCA B 3aBUCHMOCTH OT BHEAOBON (COPTOBOI) MPHHAZIOH-
goern, Hampmmep, xmeba (ceM. 3magy) UyBCTBATENBHBI K HeA0CTaATKY
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Tabaumma 10

Copiepsxanie MUKEDOXICMENTOR B PACTEHUNX TPW DHACMIGCCHAX 3A001eBANNAX, CBABANAMX © NEJOCTATROM MARPOXIEMEHTOB (B M2 /K2 CYX0ro BEIECTBA)

Cofepanne MEKDPO- Comepsxanne MHKpPO- Conepsrague MUKpPO-
2JIEMEHTOB 8JIeMEeHTOB 3JIeMEeHTOB
Boiesun BoaesHb = BoJiesHb
E Eﬁ’ij‘ag?,?f‘ B HOjIMG ﬁ;‘fﬁ}&aﬁ""e' B HOpME }’Igg‘af;’;‘g“‘ b HODME
Hepoerator meu Hepoerator mMonndaena Hepoerarox dopa

?Oﬂegﬁ)b obpaborkn 0,5—8,5 52—18 Cuaasa msakuna (oBec) 01—0,29 | 041—39 T'rmas cepyieura (cserua) | 4,0—28 10—52

xaeba

CyxosepmmuuOCTE (Mo~ | 1,0—6,7 4.9—41 XABeTOBHIHEIL XBOCT 0,03—0,06 1,2—16 ITo6ypenne ceppuesunont | 5,0—23 22—52

J[OBBIE PO3OIIBETHEIE) (KpecTonBeTHE) (KPECTOIBETHEIE)

JrzanTema (uTpycoBEie) | 1,0—10 4,0—22 Hlearags nATHACTOCTD 0,03—0,08 0,06—0,29 | ITomenrenne epxymxm | 6,0—10 17—28

(maTpyCoBkIe) (a10TepHa, KiIeBep)
OmnpobGroBenne u cyxosep-| 4,8—26 | 10,8—66
MIAHHOCTE
Hepoeraror mapranna HepgocraTokr muaka

Cepas Kpam4aTocTh 3,0—25 5,0—82 PozeTtounasn 60JIe3HL 1,2—54 6,0—80 Tsepgoets miaoga (mur- | 4,9—25 30—140

(oBec) (naoiontIe) pycoBLIE)

Hpamgaras ikenryxa (ca- | 4,0—30 46—1700 | Mosamgnmocth (OHETpPYCO- 3,8—17,7 7,8—100 Jlentomenpos (sumorpaj, | 5,0—26 18—81

XapHasg cperna) BBIC) WIAHIP)

BomnoTHas HATHACTOCTD 2,0—22 4,0—26 Bpomaosocts (Tymroseie) [ 3,6—26 15,7—229 | Vcwixamme BepXymIky 8,0—23 12—150

(ropox) (6oboBeie, Tabak, moji-
COJHEUHHK) ;

Xmopos (abmoms, Mamw- | 2018 24—125 Bemsie poetkn (mobene- 9,0—20 16,6—105 | Bakrepnos JbHA 15

na) HI@ BEPXYIOKH — KYKY-

pysa)
PasmovannBanne JmcTa 5 30
(caxapHBI TPOCTHUHK)




TaGuauma 11

HD]]OI‘DBHB KOHIIEHTpanuu MHKPO3JIEeMEeHTOB Y CeIbCROX03ANCTBEHHBIX RYJAbTYP,
Hanfoaee YYBCTBHTEJBHBIX K WX HEJOCTATKY HAN naﬁu'my

(B m2/x2 cyxoro BemecTsa)

IToporossie IToporoBrle KOH-
Bie- CemelieTRO CeNBCKOXO3AMCTREHAX | KOHIEHTDAN AR TEHTPATUN PR
MeHT KyJIBTYD IPH ABTEHHAX B nopme HUBORITHE U AB-
HefocTaTRa JeHnAX TOKCH-
KO3a
1 2 3 4 5
Cu | 3makm (xmeda) 0,5—85 2—18 10
Posonpernsie (maojoebie je- 1,0—6,7 3,2—41
peBbA) !
Pyrosuie (murpycossie) 0,7—10 4—25 > 23
Boboseie (thacoab, kiesep, JI0- | 3—32 = 82
1epHa)
Mapesste (momaAT) 140—336
Mo Jraru (oBec) 0,1—0,29 047—3.9 .
Hpecronpernsre (Kamycrta) 0,03—0,06 1,2—16 =10
Bobosbie 0,01—0,28 0,34—21
Mapessie (CBeRrJa, mIITHAT) 0,01—0,15 0,20—20
[Macaenossie (Tomar) 0,1—0,13 0,68—1,1 > 10
B Bobossie (ropox, Kiesep u jp.) 6,5—10 17—20,4 100—996
Kpecroupersrie (kamycra) 9,0—69 22—100
Posonperanie (niogopbie je- 4,8—32 10—170 0—182
peBbi)
PyroBrie (murpycosbie) 5—25 19—140 200—1679
Mn Snan? (oBec, KyKRypyaa, Iime- 4—25 16—190 1000—2500
HUIA
Bogoseie (ropox, acoenn, aw- 32—68 207—1340 1000—3000
IepHa, Kiesep)
Mapesrie (caxapmas cBekia) 4—30 7—170 1250—3020
Hpe)c'muBoTwa (kamycra, pe- 10 78—148 760—2035
JUIC
Posonsernsie (maojgosbie jie- 2—18 24—125
pPeBbA) :
[Macaenopsie (Raprodenn, Tabax, 5—7 40—398 400—11000
TOMAT)
Zn JnaroBbe (RYRypysa, COpTo) 9—22 20—105 1700—7500
Botossie (daconn) 15—25 76—90
Hacaenossle (Tomar) 6—16 13—24
PyroBoie (OUTpycoBLie) 3,8—26 15—100 70—300

Meji, MoJguOAeHA, MApranna u He TpefoBaTeanubl K 60py B TaKoi Mepe, Kak
Apyrue KyJabTypel. B ceasm ¢ atum 3abomeBanms (sHeMmM) y 3IaKoB o0Ha-
PYRHBATCA IPH OTHOCHTEILHO Oosee Beicokmx kommentpanusax Cu, Mo, Mn,
KOTOpBIe IJIsA APYTHX BHIAOB Je;RaT B upejenax HopMbl. B taGa. 10 npuBegenst
TPUMEPH NOPOTOBLIX KOHIEHTPALNNA BayKHCHININX MHUHKDPODICMEHTOB 1P SHIE-
Magecknx 3adoxeBannax pacreHuii. B radm. 11 mamnr cBegeHust 10 MOPOTOBEIM
KOHICHTPAIIAM s HanGojlee YYBCTBUTENBHLIX K HEJZOCTATKY WIN W3OBITKY
MHKPODJICMEHTOB Ky/JABTYp, 00BeHMHeHHEIX B ceMeilcTBa (¢ yKasaHmeM Kyib-
rypet) (IMerpynuna, 1972).

IBONOIMA AJJANTAINIT PACTATENHHBIX M JKUBOTHBIX OPraHM3MOB K T'eoXH-
MITYECKUM YCJIOBHAM Cpefil NMEer, HO-BUINMOMY, Ty 7&e OHOJIOTHYecKy oc-
HOBY, 9T0 ¥ NPUCIIOCOONTNIbHBE Peariuy MukpooprannamoB, Pactennsa n mu-
BOTHBIE QIallTHPOBANLI B NPHPOJe K OUPedeJeHHbBIM KOHIGHTPAINAM XIMIYe-
CRHX DICMEHTOB B cpejie, B CAyUae ke MPOABICHN DKCTPEMAIbHBIX YCIOBHH —
AeicTBHs HU3KUX W BRICOKMX KOHIEHTPAIT XUMIYeCKNX 5JEeMEeHTOB — 06ocT-
pAeTCS ecTeCTBEHHLIH 0oTOOp, B IpejedaX HOMyJISMHH COXPAHAITCS OPTaHH3-
MBI, ¥ KOTOPBIX TYBCTBUTEIBHOCTL K MOPOTOBBIM KOHIEHTPAMAM TOHUKEHA T
PeryjsTopHble HPOMEcchl He HAPYMIAIOTCS WIM MaJo M3MEeHAIOTCA B AKCTpe-
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MaJbHBIX YCI0BUAX, B HeKoTOPHIX caydagx HalmuHe TAKHX aJalTHMBHBIX peak-
IUA BHIPA}KEHO BechbMa olpefesieHHo. Tak, mampnMep, IPH BRICOKUX KOHIGH-
Tpanusax 6opa cymiecTByoT mponseranique gopmbr pacteruil (medopoms mpo-
crepras, GeM0J03HUK), IPH BHICOKOM COJAEp:aHAN B Cpejle ypaHA MBIITHbIHL
POCT AAIOT KAPATaHbI, NUIEMHITK. 3

B sxerpeMambHBIX YCIOBHAX HEZOCTATOYHOCTH KODANbTa B Tpefenax of-
HOIl DOLYIANHM OBEl LPH HU3KOM CORCP/KAHAKM B NX OpranmsMe BHTaMHHA
Bi: y Gonpimmeil gacTn ;KHBOTHEIX MOTYT HaOMIONATHCS NPH3HAKH THIO- W aBH-
ramuao3a B 2. Ilpnm madniTre B panmone oser; 6opa y Godblmeil 4acTo REBOT-
HBIX IOTMYJALUIT He TOABIAOTCA NPU3HAKH, XapAKTEDHBIE A HHIEMHIECKOTO
pHTEpHTA W JIerouHEIX sadonesaHmit, OQUeBWHO, YACTH JRUBOTHBIX KAKIOM
HOIYJALNKN MOKET aJanTHPOBATECA K HEJAOCTATKY MIW M30BITRY OLpefe-
JIEHHBIX MUIKPO3JeMeHTOB. B srux caydasix ¢moco0HOCTH OpraHmsMa peryin-
POBATH HPOIECCHL JKU3HENeATEILHOCTI COXpaHaeTcsa B 0ojlee IMHPOKOM HMHTep-
BaJle KOHIEHTPAINH XUMWIeCKHX dIeMEHTOR BO BHeImHeil cpepme. llpmumnoit
ATOTO ABIAAETCs XapakTep remornma (ammemornma), onpeeasioniero eHOTHIIN-
YecKHe BO3MOKHOCTH PEAKIUH B DKCTPEMANBHBEIX Te0XHMHYECKNX YCJIOBHSX.
OpHOit M3 MHTEPECHBIX U BajKHBIX MPoOIeM Te0XNMHYECKON 3KOJOUMI HBJISA-
ercs u3yueHHe B IpeJiesiax ONHOH HONYJIANHE, PasHo0DpasHBIX NPOABICHHN
AlalITHBHEIX PEAKIHIl OPTaHMmsMOB K ecTeCTBeHHBIM XuMAYecKnM (axropam
CPeJLEL.

T'aasa 6

B3AUMOOTHOLIIEHNA MUKPOQJIEMEHTOB
ITPHU JEUCTBUU NX HA OPTAHU3M

OupIT reoXEMIYECKHX HCCACMOBAHMI IT03BOJIAET MOBOPHTH O BINAHUN Ha Opra-
HUBMBI KOMILIEKCA MAKpO- 11 MIKPOJIEMEHTOB CpPEeJLI N PAIoHA I COOTHOIIe~
HUIT Me;KIY HUMH (HAUpUMep, KaaLImi-CTPOHNUIl, Moan0aeH-MeAb, HEKeIb-
Menb, Meap-Moaubpen-cyabdar, log-wobanpr, {Hog-KobanLT-MegL-Mapranen,
MapraHern-KobanbT, KaJbIui-Gop-Meas, MeIb-KaJAbIUil, IMHK-KAILIHI, Meab-
IIHK, MeJib-UHHK-KaJBIII 1 Jpyriue).

Hamu Oputa m3yveHa 3aBHCHIMOCTL CHHTE32 KCAHTHHOKCHAA3LI lI€YeHH H
MOYEK KPBIC OT COOTHONIEHWsI B painuoHe Mepn it Moaudpena, Bruro mokaszamo
(pme. 21, Hosaubckuit, Bopornmuras, 1969), uro cuares srtoro (epmenra
(ero aKTHBHOCTL) YCHIMBACTCA NPH MOBBIMIOHIN B CYTOYHOM pAIHOHE CO-
nepsanua Moandiena 1o cpapHenmio ¢ Mensio (Cu: Mo B HOpMe orTHOCHTCA
kak 4:1); 1pUM OTHOCHTEJNLHOM TOBBIIEHNH  MOJNOAeHA N OTHOIIEHIH
Cu:Mo = 1,6 : 1 akrnBHOCTL KCanTHHOKCHAsel Aocturaer Mmarcmmyma. Ta-
KO€ WHIYIMPOBAHHOE IOBBLIIICHNE CHHTe3a KCAHTHHOKCHAA3s (MoImOmeH —
ARTHBHEIT 1eHTp (epMeHTA) HEAL3H CYNTATL ANANTHBHBIM A OPTAHHZMA,
TAK KAK OHO IPHBOAHT K MOBEIIEHHOMY 00pasoBaHHi0 MOYEBOil KHCIOTHI, 9TO
He Mos;KkeT OBITL IMPH3HAKOM afanTallii opraHmaMa K ycJoBuaM cpednl. B man-
HOM cJiydae Mbl UMecM JleJi0 ¢ MHIAYIUPOBAaHHBIM aJlalTHBHBIM TOBEIIIIEHHEM
AKTHBHOCTH TOJXBKO (epMeHTa KeaHTHHOKcuiasel. [Ipm mampmeiiniem OTHOCH-
TeNBHOM YBEIUUCHUN B PANOIe MOIUOAEHA CHHTE3 KCAHTHHOKCHAA3LL TOPMO-
SHUTCH.

Oco6plit HATEpec MPeACTABIAST AHANNSZ BTOPOIl IOJOBHHEI KPHBOIl ATOM Ba-
BHCHMOCTH. 3JI€Ch MOMHO CJeJaTh BRIBOI, 9TO IPH OTHOCHTEJIHHOM YBeJmue-
HHH B paunOHe Me/in CHHTEe3 KCAaHTHHOKCHIA3bl TaKMKe IMOBBINIACTCH. MI:I
NMpeANONoKIIN, UT0 B JaNHoM cjydae o00pasyloTcsi HOBLHE KCAHTWHOKCHJ[A3BEI
(HSO(I)OPMLI), B KOTOPBIX HpHU HEJ0CTATRE MoaubhjeHa MeHAeTCH COOTHOIIeHHe
MeRIy MoandmenoM u Memgst. OcHOBaHMEM U/ ATOTO CHYKAT HaOIOIeHHA
Poycea (Roussos, 1966), moxasapmero, 4ro KeanTHHOKCHIARA CAMZNCTOR 000-
JOYKH KHIIKH BMecTo Momubjena comep:Rut medb. [lpoBemenmbie mcciemoBa-
HUA TOATBEPARIN HAIIH IPE/II0JT0KeH U,
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Pne. 21. Cunares KCAHTHHOKCH/IA3BI U ypaTokcuiasnl nedenu (A) u mouex (B) Kpwic B 3a-
BHCHMOCTH OT COOTHOINEHMA B paluoHe Meaum u M(}JIHﬁIlE}_[a

1—2 — aKTHBHOCTEL (epMeHTOB (I — KCAHTHHOKCHRABEI, 2 — YpaTOKCHEAashl); & — MOYeBad KHCJOTA.
CopmepxaHue B MeUeHU: a — MoaufjeHa, 6 -— Memgu

CooTHOIIeHHS MaKpO- U MHKPODJIEMEHTOB, BIUAIIIHE Ha MHOTHe OMOI0-
ITUUeCKHE NPONEeCCH B IPHMpOJe, SPe3BHYaiino pasmoofpasHEl # CloykREEL 1lo-
HTOMY 9acTo He ODHAPYKHBAETCA HpPsIMasd 3aBHECHMOCTL CHHTE30B METAIJICO-
aepsKammx OuoJOTHYECKH AKTHBHBIX COeUHEHHH OT KOANEeHTPAHN XHMPYe-
CKHX DJIeMEHTOB B I[0YBAX, BOAAX, KOPMax WJIH NHINeBbIX npomykrax. Ha-
mpEMep, CUHTe3 Hofcofep:Kalx aMIHOKHUCIOT B IMMTOBU/IHOM sKejlese MIeKo-
TATAIOIAX MOJKET 3aBUCETH He TONBKO OT cOJEpIKaHmsa HOJa, Tak Kaw mpo-
HecCHl IOTJIOMEHNa WoNa jKejie30il H BRIOYeHHE er0 B aMHHOKHCIOTHI CBABA-
HEI ¢ JelicTBEHeM APYCUX 2JIeMEeHTOB, W jiazke BeposATHO OMOMOTMYECKH AKTUB-
HEIX CHCTEM, COJlep:KaluX KoOATBT, MeJlh MIH MapraHer.

WuTepec mpefcTaBisioTr HefaBHO OMHCAHHEIE 3aKOHOMEDHOCTH CHHTE3d H
HAKOIJIeHHA B INHTOBHAHON jKeje3de KPEIC fOATHCTUAMHA, MOHO- M AHIOATHPO-
3IHA, HOZTHPOHWHOB -+ TUPOKCUHA IIO] BIHAHIEM HeIOCTATOYHOTO, HOPMAIbHO-
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= 8 vedogmamor (Kowmpons)  Hopma Hsbbimox

Pme. 22. Biuanne pasam<dHOro Cofep;KaHusa KobaasTa B CYTOYHOM paluoHe (OpH HeHs-
MEHHOM HH3KOM coOflepiKaHHH fiofa — 1,5 mnrz/ke) Ha CHHTE3 HOAUDOBAHHBIX COCAHHEHMI,
ORCTPATHPOBANNLIX OYTAHOIOM E3 IIUTOBH/IHBIX Kelled Kphic (0ch adcmuce)

1 — MOHOWONIACTHAMA, 2 — MOHOHOATHPOSHH, & — AMAONTHPOBHH, 4 — HOATHPOHHHEI+THPOKCHH
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ro m g30BITOYHOTO COJEPKAHNA B pamuone ko0aixbra NPH MOCTOSHHOM HEOC-
TaTouHOM ypopHe ioga (pme. 22; Kopamseruii, Broxumna, 1962). ¥eranosmeno
TaKKe BIMSAHHE Mapradila M MeAnm Ha o0MeH iofla B IQATOBHAHOI jKelese.
Iloaromy OGonpmioil HHTEpec HpefcTABIAET N3YYeHHEe POIU COOTHOIICHWIT B
pammoHax MeRay IHoJloM, ¢ OJHOI CTOPOHBI, B MapraHieM W MeIblo, ¢ JAPyToil.
BzanMooTHOmMEHUS 9TH CIOKHBI, HO UX OIIPeelenne, HECOMUeHHO, piuodperer
IpaKTHYecKoe 3HAYeHHE B MeJWIuHe @ BeTepuHapmu. Bosmmkiaa mopasg Goib-
mas nupodieMa — BRIACHeHNe O0WOreoXHMIIecKOH 00CTAHOBKH B pailoHAX pac-
HPOCTPAHEEN s SHACMUYECKUX 3af0neBaHuil, B YACTHOCTH IHAEMUUECKOTO 300a.
Yeranoplieno, 9T0 B PasIHYHBIX OHOre0XHMAYECKHX MPOBHHIMAX HeloCTaTOK
iiofla Koppeanpyercs ¢ HeZOCTATKOM MIH Ma30BITKOM pSAja JAPYTHX XHMIICCKIX
QJIEMEHTOB, BIAMAIOIIMX Ha 00MeH ifofa W CHHTE3 [HONCOJleDP/RAMNUY TOPMOHOB
B IUTOBUHOI Kexese. BEycHeHWe NPHUMHABIX 3aBUCHMOCTEH Me:KIY 3000M
7 GmoreoxuMmnueckoil 06CTaAHOBKOI MeCTHOCTH — OUYepeHAA 3ajada.

B cBasum ¢ npuBeeHHEIME JAHHBIMH NOHATHBL ciaydam (B pasHBIX cTpa-
HAX), KOIJla ilol He OKABBIBAET ITOJNOMRUTENBHOE NEHCTBHE HMpH JHAeMIYecKOM
VBEIHYIeHIH IIHTOBIIHON FKeJe3sl Wian OpPH dHAeMHYecKoM 300e.

Tar Kax u30BITOK OGHUX BIEMEHTOB MOJKET COIPOBOMKIATHCA HEIOCTATKOM
APYrEX, TO B OpraEuaMax HalnojaeTcs He TONLKO YCHIeHWwe winm ocxalme-
HUE OTAeNBHBIX IPONECCOB, HO ® TayOOKOe KadecTBEHHOE HX W3MeHEeHHe.

fHuporHEle OPraHmaMEI HOJYYAOT MHHEpPAJbHBIE BeIIecTBA W MHKPOAIIe-
MEHTHEI B OCHOBHOM W3 PaCTHTEJIbHON M JKUBOTHON NHINH, OTYACTH M3 BOMELL
CymecTBoBanne OHOreOXMMHYECKAX IUINEBEIX Iemeil ofecmeumBaer, Ojaroja-
P ABIEHHAM TUCKPHMHHAIHN B IOCIHeA0BATEIBHBIX 3BEHLAX NMNINEBHIX lLemeil,
0T00p m IOJrOTOBKY MEHEpaJIbHBEIX BEeINeCTB M MHUKPOIEMEHTOB K Golee moJ-
HOMY HCIIOJB30BAHMI0 HX RUBOTHBIM OPTaHM3MOM.

OprasnsMel, KOHIEHTPHPYS OQHH XHMHUYCCKHE HIEMEHTHI M M30eras apy-
THX, MOI'YT CO3[AaBATh TAKHM 00PA30M CBOK BHYTPEHHIOK CpPeRy, IPHCIOCOD-
HEHHYIO B CHAKeNHOMY TeUeHHo HPOIeccos o0MeHa BemieCTB, OTANYAMIYIOCH
OT BHeIIHell cpeflbl KOHIEHTPAIHeil M COOTHOIIEHNEeM B Hell XMMHYeCKHUX 3ie-
menTos. Ho Bce e mefocrtator mim M3OBITOK WX W COOTHOIIEHHE ME;RIY
HEMH B M0YBAX BIHsET HA BCE 3BeHLA NHINEBLIX IleIeil W, B KOHEUHOM CUete,
CKABBIBAETCHA He TOJBKO Ha OPraHU3Me TPaBOJIHBIX }RUBOTHHIX, HO M IJIOTO-
SAMHEIX, a TakKe 1 ugeJoBeka, Hemocraror mim m30BITOR XAMHUYECKHX 3ITe-
MEHTOB B HOYBe IPHBOJHT K HEJOCTATKY WIH H30BITKY HX B YKHBOTHOM Opra-
HUBMe, K M3MeHEeHHUI0 COOTHONIEHHS MeKIy oJeMeHTaMH M Xapawrrtepa Temo-
HUPOBAHNs WX, 0CTAOIeHNI0 WIH YCIJIeHH) CHHTe3a OMONOTHIEeCKN aKTHBHBIX
BOIECTB, COJEP:KAIMX MHKDOIJIEMEHTEI, K IepecTpPoiiKe IPOIeCCOB IIPOMEKY-
ToUore o0MeHa BeIMecTB, X BHIpaboTKe HOBOI aJanTHBHON WX CJasKeHHOCTH
WA QUC(YHRIAAM, BeIYIIUM K SHAEMHIECKHM 3a00/JeBAHIAM YeI0BeKA W JKH-
BOTHBRIX, HOHWMKEHWI TPOAYKTHBHOCTH, BOCIPOHU3BOJACTBA, MMMYHHO-OHOJIOTH-
YeCKHUX CBOHCTB CENbCKOXO3SMCTBeHHBIX JKHBOTHHIX, IlpmMepaMm ramux Tmc-
(QYHERIMIT MOMKeT CIY:KATH JHAEMUYECKAs aTaKCHsA ;RUBOTHBIX, BRI3RIBaeMad
HeJI0CTATKOM Me[, IpH HeKoTopoM m30bITKe MonandmeHa u cyiab(arToB, Boa-
mosHo rtakike ceunana (Homanbermit, 1957, 1958, 1960; Pum, 1964), n anme-
MuUeckasd Iojarpa 4ejioBeKa, BOSHHKAIOMAS IPU BEICOKOM COjep;KaHuu B 110Y-
Bé M B IUIIEBHIX PACTHTEJBLHEIX HOPOAYKTAX MOIHOeHA IPH OTHOCHTEILHOM
mejocrarke menm (Hosamsermit, flpopas, IMImasomsm, 1961; Hosaabexmit,
Aponasn, 1966). TlopoOubix shpeMmgecknx sabosieBanfii MIBECTHO TOCTATON-
HOE YmCHo.

OgerumHO, re0XUMHYECKAT DKOJOTUA JOIAKHA WCCISAOBATL He TOJBKO Meil-
CTBUE HA OPTaHHEM OT[EIBHBEIX XUMHYECKHX 3JIeMEHTOB, HIPAIONIHX B NPOIEC-
cax o0MeHa BemlecTB BefYIIYI0 POJb, HO U ABOIHBIE W TPOIHBIE KOMONHAIIAN
DIEMEHTOB C IeJbl0 ompe/lelieHus UX BIWAHHAA Ha 00MeH BeIymieTo, OcHOBHOTO
DaeMeHTAa.

B romeunom cdere HeOOXOIMMO OXBATHTEL TEOXNMHUYECKYIO CPeAy Kak Ie-
JI0e, YIUTHIBAaA BCE (DARTOPHI OHOTEOXHMIIECKOl 00CTAHOBKM — KOMIJIEKC XH-
MAYECKHX DJIeMeHTOB cpefibl, UX COOTHOIIeHHe, a He TOJNBKO OT[eIbHBIe die-
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seHTEL PeuleHne 3710l 3ajjadu ABIAETCA TPYAHBIM U OCYIECTBIAETCA eIle
memienHo. Ho ona poisxEa OBITE pellena, Tak KaK mMeeT OOILILOe TeopeTnde-
CKOEe B3HAYeHWe W OTKPHIBAGT TYTH [UiA YIPABIGHHS IIPOIEccaMi RE3HE/eH-
TeIBpHOCTH, 3aKOHOMEPHOCTH KOHKYPEHTHOTO IeHCTBUSI MUKPOBJIEMEHTOB Ha
OPralu3M MOTYT OBLITH PACKPHITHI 1YTEM ONpPefiedenua NP PasHbiX YCIAOBHAX
Hanbomee BepoarTHix Omopormiecknx sdierton.

I'nasa 7

¢
F’EOXMMNYECKAS 9ROJIOT N
MURPOOPTAHU3SMOB

BroreoxnMmueckme HpOLecch, OCYMECTBIAeMble MUKPOOPLaHN3MAMU B 0OMHO-
chepe, X TEOXNMHYECKAR JHEPILHA 3aBHCAT OT pAma (PaKTOPOB: IMOYBEHHO-
KINMATHYECKIX 30H, Ce30HOB TOMA, YPOBHA COAEP/KAHMA 1 COCTOSHNS XHMH-
qecKiX DJIeMEeHTOB B €CTeCTBEHHOI cpele oOWTAHH:, BUAOB MHKPOOpPraHms-
MOB 1 ocobennocTeir y Hux o0Mena semects. Ilpn sroM GoXBIIYI0 Posb Mrpa-
eT TPHCIocodJeHHOCTh OPraHA3MOB K Te0XHMHYECKAM QaRrTopaM Cpejlbl, KOTOo-
pasg Bamger HA BenNWUUHY TEOXUMHUECKOW HJHEPIUU, ONpelelseMyi CKOpo-
CTBI0 POCTA I HAKOILIEHHEM XMMHYECKIX BJIEMEHTOB,

Jlast packpeiTua 3aroHOMEpHOCTell pasBuTna Omocdepbl, ee pPeruoHOB I
cyOpernonos, s paspadoTki cHOcO00B YIpaBIeHHA IOTBEHHON MHKpPODIO-
poit — mandosee MomiubeiM, o B. W. Bepmamcromy, merouHmKOM Ha SeMie
reoxXNMHUYECKOl YHeprHu, MbI HEH30e)RHO CTAIKMBAEMCS ¢ HeoOX0AnMOCTHIO
AROJIOTTYECKOTO MA3YYeHIA NOMBEHHEIX MAKPOOPTAHH3MOB Ta GHOTEOTeHO3HOM,
HOIMYJASIHOHHOM H MOJERYIAPHO-TeHeTHYECKOM YPOBHAX.

Waydennme MUKPOOPTaHM3MOB HA DPABJIHYHEIX YPOBHAX — oT O1ocdepmnoro
[0 MOJIeRYJISPHOTO — MO3BOIHT IOIYIATH KOJINYECTBEHNYI0 XaPaRTePHCTHRY
CTEIEHN YYacTHs MHKDPOOPraHN3MOB B OHOTeHHOI MUIpAllME B PErHoHax i
cyGpermouax OGuocdiepsl, OUEHHUTE WX PoxL B TpeoGpasoranum Guocdepnr u
BCKPBITH 3aKOHOMEPHOCTIH, PeryINPYIINe HTH IPOIeCChL.

Pacemorpenne BceX 3THX BOUPOCOB cOCTaBIseT 3ajlady HOBOTO pasjelia
OIOreOXUMHUN M DKOJOTHN — reoxmmMmyeckoin axomormn (Ropamsermin, 1957,
1963, 1969; 1971).

Marepuaast n meronnt. B revenwe paga mser B. B. Horanscrkum u C. B. Jle-
TYHOBOI IPOBOINIOCE H3YUYEHIEe TEOXHMHYCCKOI HROJIOIIH MIKPOOPramH3MOB,
00HTAIOIAX B MIOBBIX OTJOKEHUSAX I I110YBAX, 00OTAMEHHLIX PAa3INIHBEIMI
XUMITIeCKHEMI JIeMeHTAMHE W COIep/RAllHX NX B HeTOCTATOYHBIX KOJMYecT-
Bax. I[-TIH CpaBHeHHH GIJUTI'I B3ATHl MHKPOOPranm3Mpl, BbLJIeJeHHDbIe 13 HO4B U
ITOBBIX  OTJOMKEHHIT BTAJOHHON wepHOosemuoit sownl  (Hypckas o0i.)
(ra6n. 12).

E[aIJIO HeeJeoBano CBBIIIE TBICAYH HITAMMOB MHKPOOPTraHH3MOB, OTHOCH-
MIXCA K PasiiMuibiM CHCTEMATHIECKHM TpPYIIaM: coopoofpasyionmM o He-
cHopoo0OPasyIM DaRTePHAM, ARTIHOMULETaM, MEKOGARTEPHSAM, Ipudam.

ilpn mayvemmm reoxmMmueckoll DROJOTHII MHERPOOPTAHWMEMOB Tpebyercs
0coGRI MeTofUYeCKHil MOAXO0N, TAK KAk HCCeloBaTe/lb YacTo JHIIEH BOs-
MOKHOCTH HAOII0AaTh DROIOTHYECKNE PEAKINH MUKPOOPTAHH3MOB (B OT/IHTne
ot HaOAI0JeHHA HA JKUBOTHBIX W PACTEHHAX) HENOCpPefCTBEHHO B €CTEeCTHeh-
noit cpege obomramma. IloatoMy B MUKpPOOHMOIOTUE TaK aKTyaleH BOIPOC u
Merofax sroxormueckux mceaegoBaumnii (Hukatma u gp., 1966). B ocronom
AT METONEI CBOMATCA K HOOBITKAM COBMAHUA JUIS MHKPOOPIaHH3MOB YCIOBHH,
pocnponssoaaiux npupoxssie (Burorpagcwuii, 1952, Mepdunsen, Fade, 1961,
Apucrosckas, 1965). KHocrsruer (1930) cumran mepcreRTHBHBEIM MeTOR Cpas-
HNTEJABHOTO N3YdeHHs IOBeJeHNS OT/eNbHBIX BHAOB MUKDPOOPTAHH3MOB, H30-
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Tabaunma 12

Cojepskanne MUEPODIEMEHTOB B M3YUHHLIX HOUBAX I WJIOBBIX OTIOMEHUX (B % mna

cyX0e BellecTno)

Teoxnmudecrue yeJaonus O6UTaHNA MUHKPOOPrannsMon

Mo

Cu

@

Co

u

Honmiennoe comepsmanume Mo, V, Cu (1epHOBO MOg307IL-
CIBIE 1OYBH, JBEMHropoxckuit p-n MocKoBekofi 001.)

Bricokoe comepmanme Cu u Mo (Gypsie ropuo-recuiie
H ropuo-IyroBue moyssl, Paspanckmii p-m Apm. CCP.)

Brrcoroe comepmanne Mo, V, Cu (remitse CePO3eMibie
mouskl, Camapramiekmii u Saammuckuil p-nrr Va6, CCP)

Hunsroe comepiamie Se  (epHOBO-NON30MNCTHE HOMBH,
3penmroporcknit p-n MockoBekoit ofir.)

Brcoroe comepsranme Se (TeMAO-RaTaHoBMEe TOUBH, Yayr-
Xemcruii p-u Tysuncxoii ACCP)

Husroe comepskanie B (Gypuie nycTaiHO-¢TEINEE HOYBDL,
Cesepo-3anagneit Hasaxcran, touka 9)

Bricokoe comepranme B (Gyprie nyereimHO-cTenmmte 1mou-
Ba1, Cesepo-3anaiisii Kazaxcran, Touka 10)

Humaroe comepscanme Co (MTOBBEe OTJIOMKeHmA, Hpocanap-
cran 0b6i1.)

Hopmannpmoe cogepicanmme Co (Kypekas 06..)

Bricokoe comepsanne Co (moBpe OTA0MeHUS, Hacra-
dropernit p-u Azept. CCP)

Huaxoe cogepicanne U (HI0BBC OTIOMEHIS, HOAMOCKOR-
HBIe NPy L)

Brrcokoe comepsanme U (miopsie ormosernns, 63, Meesk-
Hyan)

2,0.44~4
2,1.10-3

2,4.10°3

2,2.10-3
9,7.10-3

2,8.10-2

10,6-10-3
1,2-10-

9,0.10-3

1,240
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1,5.10-3

2,5.40~2

5,0.10-

7,7.107
3,0-10-

5,0.40°

1,5.-107¢




IMPOBAHHBIX U3 PASIHIHBIX DROJOTMYECKNX YCIOBHIL, JTOro MeToja mpujep-
snpaeres Mumryetun (1966).

Jlns maydeHus BIHSAHNA TeOXHMUYecKnx (aKTOpoB Cpeinl na MUKpPoopra-
HU3MBI HaMu paspaforama MeTO[MKA, OCHOBHLIBAIOIASCH HA CPABHUTEIBIOM
HCCJHeTOBANNI GIOJOTHYECKAX PEARIAN Y HpefCTABHTENeH OTHOTO ¥ TOTO Ke
BUJA, BbIIEJEHHBLIX W3 IPHPOJHBIX CYOCTPATOB ¢ PasImIHEIM COJep:KaHneM
HCIBITYEMOI'O MUKPOBIEMEHTA.

MuorouncienabBIME  OOBITAMU OLIIO YCTAHOBIEHO, 9T0 MIKPOOPTaHM3MLI
npu Hx HyﬂbTHBHpOBHHEH B 3HCHCpHMBHTaJIBHBIX YCIOBHAX B TedeHne MHOI'HX
mecarnes (a mHOrAA M JeT) COXPAHAIT OMOJOTHUECKHe pPearmmm Ha N30BITOK
U HEA0CTATOK MHUKDODIEMEHTOB, CYIIEeCTBOBABINHI B eCTECTBeHHOI cpefie
oOmTanms.

Buojorngeckas peaknnsa MHEKDPOOPTAHHBMOB Ha PA3INIHOE COLepsKaniie
MUKDPO2JIeMEeHTOB B €cTeCTBCHHOI cpefe ofHTAHUSA M3ydYATach HAMH Ha HNCKYC-
CTBEHHBIX W NOYBEHHBIX NHTATEJBHHIX CpeJax.

ITpn uzydenun reoXuMUTIecKoll BKONOTHE MUKPOOPTAaHUIMOB Opanuch KOH-
HBHTI}&HHH MHI{pOBHGMBHTOB, ﬂOﬁaBJIHBMHe B IHUTaATEJIbLHbIE cpeJ:LLI, C y4yeTOoM
UX COIepsRaHmA B €CTeCTBeHHOI cpejie 00MTAHN.

Cayuaiinnsrit BpI00pD KOHIEHTPAIWIl MHKPOIJIEMEHTOB, B3SITHLIX A OUBITOB
PAsIMYHBIMKM ABTOPAMU, OTCYTCTBHE YUETA TeOXUMHYecKUX (HAKTODOB CPEsI
ofuTaEnA 4acTO IPUBOMAT K NPOTHBOPEUHBEIM pesyibTaraM. TOMBKO B OITEI-
Tax, MOCTABIEHHLIX C YYeTOM XHMIYECKOTO COCTABA eCTECTBEHHEBIX cpef 00H-
TaHWs MHEKPOOPraHU3MOB, MOKHO HOIYYHThL IHPABIILHOE IipefcTaBleHHe O
NeicTBUTeNbHOIl MOTPe0HOCTH MHKPOOPraHW3MOB B MHEDOSJIEMEHTAX I BEI-
ABATH WX DKOJOTMYECKHe B3aKOHOMEDHOCTH B PA3JIMYHBIX Te0XMMHUYeCKUX
VCIOBHAX.

B GuoreoxuMHYecKHX WCCICOBAHUAX Ui UPHONIKOHHs yeaoBHil mpabo-
pPaTOPHOr0 KYJABTUBHPOBAHIA MIKPOOPTAHH3MOB K €CTECTBEHHBIM YCIOBHAM
HaAMUI [OpPUMEHAINCh TaK#e pASJIHYHBIe BapHAHTHI cpejl, NPATOTOBICHHLIX W3
IOYB, B KOTOPLIX MHUKDPOOPTaHH3MELI 0OmTalor B Ipmpofe (mouneHHAs arapi-
30BAHHAA BBITHKKA, IMOYBEHHBIH arap, IO4Ba, 3aJUTAdA BOTHBIM arapom).

Apantanma pocTa MHKPOOPTaHH3MOB K YCJAOBHAM PAa3IAUIHOM reoxmmu-
geckoii cpefpr. Ha GoxbmmoM drenmepHMeHTANLHOM MaTepHale HAMHA IOKa3aHo,
970 MOYBEHHAs W WIoBag Muxpoduopa mpmemocodieHa K POCTY TPH ompefe-
JeHHOM cOfiepskanuu Kobanbra, ypaHa, Gopa, cenena, MmonubmeHa, BaHagus 0
MeJll B €CTeCTBEHHOI cpeje 00UTaHMA.

B raba, 13 npmBemens JaHHBIEe 110 KODAXBTY. BHIHO, UTO moaBiIsioniee
Gonpmmacteo (88,2% ) mramMMoB, M30AWPOBAWHEIX W3 00OTAIeHHBIX KoOailb-
tom wiop (AsepGaiimmanckas CCP), xopomo pacter npm caMoii BBICOKOH T3
MCCAeJOBANHEIX  KOHIEHTPAIMI  XJopueroro kobambra — 240 me/a. Cpenn
MITAMMOR, 00NTAIONAX B HMIOBLIX OTIOHEHNAX, 00CTHEHHBIX DTHM DIeMeHTOM
(Apocaasckas 001.), UPH JAHHOM cojiepsKaHuN Kobaabra B NHTATENLHON cpe-
ne crocobno pacti mums 20% (8 4 pasa memsiue). C mpyroit ¢cTOPOHEI, 110-
JOBHUHA IMTAMMOB MIKDPOOPTaAHM3MOB, BEIIEJIEHHEIX W3 WIOE ¢ HEXOCTATOUHLIM
cofiepiRanyeM Ko0albTa, MOJKeT PACTH JIHINL B Y3KWX TIpeiefax KOHIeHTpa-
mmii x;opueroro wobambra — or 2 po 65 me/a (opm 100 me/a poer moamo-
crbi0 nojapisiercs). Cpelm MOKPOOPraHU3MOB, U30IUPOBAHHEIX U3 00OrameH-
HEIX K00anbToM WIOB, momo0HEIe mTaMMel oTcyrerByior. Takmm ofpasowm,
MURPOOPraNmAsMel, 00UTAIMIe B DA3ANTHLIX TeOXAMWYECKUX YCIOBUAX, ofia-
AT HeOJMHAKOBOIl IOTPe0HOCTEI0 B KoOGAmbTe, ITHM, 0UEBHIHO, W 00hsiC-
HANTCA MPOTHBOPEYNBEIE [AHHBIE, IOJTyYeHHBIE DPA3IMIHBIMI aBTOPAMI LI
OHOTO W TOTO ke BHAa MmEpooprammamos, Cormacuo Creiinepry (Steinberg,
1920), asormormensiii xoGamsT B Kommwecrsax ot 0,1 mo 50 me/er uporpec-
CHBHO yMeHbIIam yposkait Ast. niger, Torma wax mo mamueiMm Omo (Ono,— mu.
no Joung, 1956), sra coas B wommentpammax ot 17 mo 140 wmez/s yemmusamza
poct rpuba. OueiThl, HpoBefleHHBEIE HAMH C Y9eTOM cofep:KaHHs Kobalnbra B
ecTecTBEHHOI cpee O0NTAHNSA, MO3BOIMIN BLIABATH 3aBHCHMOCTE MOTPEOHOCTH
MUEPOOPTaHA3MOB B 9TOM BJIeMeHTe OT ero KOHIEeHTPAHA B HMIAX.
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Tabaumma 13

Allanranya pocTa MIoBoH MUEPodIOPH K pasamuHOMY CONCPKAHNI0 KODAIBTA
B CCTECTBEHHOI ¢cpene oOMTaHNA

% 0T OfLIero 4ucja IMTAMMORB, BLITeIeH-
HbIX H3 HWJIOB ¢ COomemKaHHeM KobanpTa

NN o i 3
rpyIix XapaKTepUCTHKA POCTOBBIX I'PyON (%38 SRRp Balvn
Mal-dtfpoﬂp— MHMEDOOPIaHUu3MOB 5.0-10-* T.7-10-*
TAHN3MOB v : 3,0-40-2
(fipocuas- (Rypcraa !
cKaa obi.) of1.) (Asepd. CCP)
I Pocr poamonien Dea 9acToynore HMIH 20,0 31,6 88,2

MOJHOTO TOJIABIEHIA 1IPH BCEX M3Y-
TeEHRIX KOHTEHTPAIUAX XI0PHCTOro
robankra — ot 2 no 240 mz/a

I PocT BOBMOJKEH TOINBKO B Lipejieax 30,0 25,4 11,8
KOHOCHTPANEIl XJOPHCTOro Kebaahra
or 2 mo 100 me/a; mpm 240 mz/a om

OTCYTCTBYET

111 Pocr BOosMoMen Ge3 WacTHYMOro MIH 50,0 43,0 0
IMOJHOTO [O/@BACHUSA JHINL B YAKAX
npefeTaX KOHIEHTPAINE XJZOPHCTOTO
robambra —OT 2 Mo 65 M2/a

B rabmmmax 14 w 15 mpusepensl JaHHBIE, CBHAETEILCTBYOINAe 00 afall-
TAOAH WIOBOH M HOYBEHHON MUKPOMIOPHL K ONPEJENEHHOMY COJep/RaHuIo
ypaHa u 60pa B eCTECTBEHHON cpejle 00UTAHSL.

Ha ocHOBaHNN HpoBENEHHBIX HCCICIOBAHNE MOMKHO CAENATHh BEIBOJ, O IPH-
CIOCOOMeHUN WI0BOW M IOYBeHHO{ MURPO(IOPHI K OMpeeleHHOMY COJep-
JKAHIIO MIKDODJIEMEHTOB B CTECTBEHIOH cpefe o6nTanms.

Tabanumua 14

Hpucnocobaenie MIERPOOPraniBMOoR K PagauHoMy COREP:Kagulo YpaHa B HIOBBIX
orTaomenuax (Y ma cyxoe BemecTso)

KoandecTBO MUKPOODPranusMoB, % oT ofmiero uncaa
HpexelsHAT KOM- MTAMMOB, BEeJEeHHLIX U3 HJIOB C CONeDHANNEM
NeNe rpymn HeHTPAllA YKCYCHO- Ybana
MUKDOOPTanna~ 1((110;10)1‘0 YPaHHIA
MOB Mmefa), He moma- 5 0.10—5
BIAIOIIAA POCT 1,5-10—3 (03. MccmK-Kyib) ;}[[?Yiil()) (FORroGHOBREH
I 20 79,5 24,2
11 15 9,3 10,3
111 3 47 8,3
v 2 6,0 272
v 0,5 45 33,0

Tlo mamnm JaHHBIM, DpegcTABATENH BHAA, oOHTAION(He B cpeje ¢ M3DLIT-
KoM ROOAIBTA, MOAmMOJeHA, BaHATHA, MeIW, cejleHa, Gopa, ypaHa, Oolee Ipu-
cmoco0IeHEl K POCTY mpn Goliee BEICORWX KOHIEHTPAUHAX BTHX HJIEMEHTOB 10
CPaBHEHNIO ¢ NPeJACTABUTEIAMN TOTO K€ BUJA, HACEISIOMUMI I0YBLI M WO~
BEIE OTJIOKEHVS ¢ HeJOCTATOUHBIM COJIePIKAHNEM M3YUYeHHLIX MUKPOAICMEeHTOB
(Hosaanexuit, Jlerymosa, 1964; 1966; Jlerymosa m pmp., 1968; 1970; Jlery-
Homa, 1970).

Ha pume. 23 npepmcrasnedsl [aEAbie M0 pocty Oakrepmit Bac. megaterium
IDH PasiuudLIX KoHNenrpanusx cexena (Jlerynosa, Hosambermii u ap., 1968).
HKar smmmo, mramver Gakrepmii, BhjeJeHHbIe M3 IOIMOCKOBHOM HOUBEL, Ge-
moii cemenom (1,2 - 1076% ), mmeror ontmMameHbli poct upum 0,5 mEe cemena
Ha 100 m«a cpeppl, Torjla KAk IpeCTABHTENH TOTO ke BUJA, W30IXPOBAHHEIE
H3 TYBMHCKOI mousbi, Ooraroit cememoM (4,9 - 107°%), marcmMamsHo pocim
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TaGauma 15 : J >

Azanrania MEKPOOPraHN3MOB K pasaIHIHOMY cofiep:kannio Gopa B mounax
(% ma eyxoe Bemgectso !)

HoamvecTBO AKTHHOMMUI[E- Hoauyectro GakTepmnii, Koanuecrso rpubos, B
TOB, B % OT 00miero ascha B % o7 ofitero 4ucaa % ot ofuiero uucma
Ipenensnan MITaMMOB, BHIJeNeHHBIX IITAMMOB, BRIJIEJEeHHBIX MITAMMOB, BBIJleJIeH~
KOHIeHT pa- N3 NOYE ¢ COleprKaHueM M3 II0YB ¢ COJe[rRaHneM HLIX M3 II0YB C cojep-
uuA GypEI, Gopa Gopa wanimem 0opa
P KOTOPOI
BO3MOMK eH
oo (/4] . 1,5-10- 2,5-10-2 1,5-10-3 2,5-10-2 1,5.10-2 2,5-10-2
0,8 13,4 0 428 0 428 0
2 34,2 0 14,4 4,3 0 0
3 92,4 4.2 10,00 7.3 14,3 12,5
% 0 8,4 10,4 8,0 14,3 12,5
D HeT NAHHLIX | HeT NafHbIX 78 7.0 14,3 125
6 HeT NAHHRIX | Hel HaHHBIX 7.4 12,6 14,3 12,5
7 0 93 1,2 60,8 0 50,0
9 0 15,7 0 0 0 0
12 0 624 0 0 0 Q
14 0 0 0 ( 0 0

! M3 mous, copepmammx 1,5-10-% u 2,5-10-2% Gopa, Bujeneno cooTBeTcTBenHO 30 M 27 mMITAMMOBR
axrepnii, 17 u 24 mrramma AKTHHOMULETOB, 7 M 8 IITaMMOB 1pulos,

npu KoHuentpanusax or 1 npo 10 mx2/100 ma. Ta e sakomomepHocTs wo-
TBep:EIeHa g Bac. mesentericus, Bac. cereus, Bac. idosus u Geccnoposmix
OakTepuit.

Ha pue. 24—26 noxasama agantamus Azotobacter chroococcum x pasimna-
HOMY COJlepiRaHHI0 MoJNGAeHa, BAHAINA W MEIT B eCTeCTBEHHON cpejie ero
oburanna — nouse. Ha puc. 27 npusoantes CPaBHUTEILHbIE JAHHBIC 110 BIAMA-
HITI0 ypalia Ha pocT MCCHIK-KYIhCKIX U MOIMOCKOBHBIX LitamMos Bac. megate-
rium n Bac. mesentericus. ¥ mechR-RYIBCKIX IITAMMOB VBEIHICHIEM CO-
ACPIKAHMA YpaHa B CPefie pOCT MOBBINIACTCSA, TOT/IA KAK ¥ MOAMOCKOBHDIX 111TaM-
MOB DTHX Ke BUAOB oH jmbo cmmmaercs (puc. 27), 160 HOBLIIIAETCS 10
Hedonbmoii Koanentpammn (2,8 - 10700, ), @ 3aTeM yMeHbInaeTcs.

Taxum obpasom, ma Goxsriom ARCIEPHUMEHTATLHOM MaTepualie NMoKasaHo,
UTO B LOYBAX W HJIOBEIX OTJIOKEHHAX C PA3NMYHBIM COJePKAHITeM Rrobanbra,
ceaena, Gopa, MonnGjiema, Bamagmst, Mesm, YpaHa MOTyr o0WTaTh SKOJOTH-
UeCKHe THUBI OIHOTO M TOTO jKe BHAA, NPHCIOCOOJIeHHEE K onpeieleHHOMY
YPOBHIO COJIepIRAHUA DTHX 3JIeMEHTOB B cpejie 1 oGpasyiolme MHKPODHOe JKH-
Boe BemectBo (6HOMAacca) ¢ pasmmIHBIME CBOfCTBAMIT IKOTHIEL TIpeJICTaBIA-
01 coboii dopmy murpoopraEmsMoB, XapakTepusyomyocs onpeae e biMI
SROJOTHUCCKUMI DeAKIUAMH Ha YCJIOBHA eCTECTBOHHON Cpejikt obnTanms,
B HACTHOCTH, HA YPOBeHh COMEP/KAHMA XHMHTeCKHX DICMEHTOB B Hell, Takme
PCARIINI HACHC/CTBEHHO He 3aKPeIIAIOTCH, OHN ABISIOTCA (heHOTHITHICCKIMI
PeARIHAMYU, HO MPOrpaMMHPOBAHHBIME ¥ paspeIenHEME  TenoTmionm. Hamm
OBIIO TIOKABAHO, UTO NPH H3MEHEHHN yenoBuii npucnocobuTenbHLe peariun
¥ ATHX OPraHH3MOB MOTYT W3MEHATHCA. Y HeKOTOPHIX IITAMMOB MIKEPOOpra-
HIIBMOB aJaNTHBHBIE PeaKIHN Ha TeoXHMIYecKue daxTopLr cpeanr macaemcT-
BEHHO sakpenasiores (myramum, or6op). B nomoGubix CIAYYAsX BKOIOrHYe-
CKIe DeAKLII MOFKHO CYMTATL IPUZHAKOM pacskl (Mumrycrim, 1947)

Ha corpemennom yporme mecaenoanms KUBOTO Be
SAKOHOMEDHOCTEIl KU3HEIeATe LHOCTH OPraHu3MOB B Onocepe oxaspiBaercs
HELOCTATOYHEIM M3YYEHNe CYMMAPHOTO POJOBOTO M BHAOBOTO RHBOTO BEHIECT-
Ba, kak oro nenman B. W. Bepnagexmit (1941) u ero nocyegoBarean, Boa-
HHEaeT Heo0XoAuMocTs (uanoIorngeckoi anddepennuanmu BHIOBOTO HKHBOrO
BeIecTna, CYHIeCTBYIOIEI0 B OAHHX H TeX jKe I'eoXHMHYCCKIX VCIOBHSX, IO
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Puc. 23. BiuAnne pasmnunpix KoHHeHTpanuii cejesa Ha poct Bac. megaterium
1 — NOOMOCKOBHBIH mramMm 29; 2 — TyBUHCKWit mramm 8

Pue. 24, Bamsnue moaninena ma poer m asormkcanmio mrammop Azotobacter chroocoe-
cum

5 — MOJIMOCKOBHBI mTaMM (5a — asoTduxcanusa, 56 — poeT); 6 — apMAHCKURE mramm (6a — a3oT-~
(pmrcanns, 66 — pocr); 16 — yabexcruil mraMM (I6a — aszordukcanna, 166 — poet)
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Pue. 25. Biuanne sauajus ma pocr u asorhurcanniw Azotobacter chroococcum

§ — NMOAMOCKOBHEL} mramMMm (5a — asordurcanuy, §6 — pocr); 6 — apMAncKHE mramM (6@ — asor-
hurcanus, 66 — poer); 16 — yaberckuil mramu (16a — asorduxcannn, 166 — poer)

Pue. 26. Baugnme Menm na poct u azorurcanmio mrammos Azotobacter chroococcum

5 — NOOMOCKOBHHEIY ITaMMm (52 — a30Tgurcanua, 56 — poct); 6 — apMAHCKHN mramm (6 — azor-
(urcanus, 66 — poer); 16 — yaGekcKnii mravm (16a — azoTurcanun, 166 — poer)

(opmam aganranmii (mo pocry, HAKOILIEHUIO MUKDODIeMeHTOB, 10 YCTOgn-
BOCTH K BKCTPeMaJbHBIM (pakTopam).

B cBasm ¢ stum mpepcraBmio Gur MHTepec m3yIeHue MONYIANHN Kak (op-
MBI CYINECTBOBAHNA BHJA B OupefeNeHHON cpefe oburanms, MuI B cBOMX mC-
CICOBAHIAX JUIA XapaKTePUCTHKN MIKPoGHOil onyaanum, o6uTaomeii pu om-
PEJGJICHHOM COMlePIRAaHNN XUMITeCKHX JIEMEHTOB B eCTECTBEHHOI cpefie 00U-
TaHHs, WCIIOIL30BANTN IMTAMMEI OJHOTO M TOTO Ke BUJA, BLIIeJeHHBIe H3
HIIOBOrO MM 1I0YBeHHOro MoHoxnra Becom 0,5—1 . ¥V atux Kymeryp nasyuda-
JHCH allanTHBHBIE PeaKNmH Ha reoXmMmueckwe (axTopnr cpemsr (radm. 16).
M3 aroit Tabuumsr BugHO, uTo mTammsr Bac. mesentericus, BrIJleJleHHBIe W3
MOHOJINTA IIOBBIX OTHOReHMit u3 o3, Mecsik-Kyus, xapakrepusyiorcs meonn-
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Pue. 27. Pocr (I) m maromaenne ypawa (2) wieTkamm Bac. megaterium, BLIpamenHBIMB
IIPH pa3iIHIHbBIX KOHIEHTPAUAX ypaHa

A — HCCHIKKYABCENMIE mrramMm 704; B — MOAMOCKOBHEL nrramm 782

HAKOBOW UYBCTBATENLHOCTLI0 R ypamy. Ocmopmas Macca wyasTyp (80%) xo-
poOIIoO pacTeT IPH HPeJesbHOl KOHMEHTPaNEA YHKCYCHOKHCIOTO ypaHHIa
(20 m2/a). OpHako B BTOM jKe Wie o0WTAOT IITAMMEIL, pacTyljume IpH
npemensusx kounenrpanmax 15 mefa (8%), 5 mefa (7%) n mame 0,5 me/a
(5% ). Ilomo6Has 3aKOHOMEPHOCTH YCTAHOBIEHA JUIA IMOMyisanum Bac. mesen-
‘tericus, o0uTamimeil B WIaX ¢ HE3KAM COTEP:KAHHEM ypaHa M [UIA IONYIsA-
nmit Bac. megaterium, HaceIsOIEX WL ¢ PABINIHEIM CONEPIKAHNEM DTOIO
siremenTa. Ta ke 3aKOHOMEPHOCTH oTMeuena W juas Gopa. Taw, 75% mrram-
MoB Bac. megaterium, ofuraommx B mouBax ¢ BRICOKEM cofep:kammem Oopa,

Tabamma 16

Dusnonornyeckas rereporeHHOCTs MOMYIANNN, OOHTAIIAX B MOYBAX M WIAX
€ pasaHuHLIM cofiepsKaHmeM MHKPODIeMeHToR — opa u ypaHa

IIpeneapnad KOHIEHTpanug Bac. mesentericus Bac. megaterium Bac. sp.

coefuHenuii, IPH KOTODLIX

BO3MOKEH POCT MUKpoopra-

HUBMOB i & : o s 2*

Bop
Bypa, 2/
0,8 41,8 0 16,6 0 40,0 0
2 25,0 0 0 0 10,0 16,6
3 8,3 0 50,2 0 0 16,6
4 8.3 22,2 16,6 12,5 0 16,6
9 8,3 114 16,6 0 0 0
6 0 0 0 12,5 20,0 16,6
7 8,3 66,7 0 JHEa0 30,0 33,6
¥Ypan
YKCYCHORHCABIA ypaH, M#e/4
20 80,0 20,0 1,5 17,0 80,0 21,6
15 8,0 0 10,5 14,5 6,2 12,2

5 7.0 0 8,0 10,5 3,8 9,2
2 0 60,0 0 22,0 0 25,4
0,5 5,0 20,0 10,0 36,0 10,0 31,6

* B rpajgax 1 u 2 nokaszaHo COJlePiKaHNEe MUKDOSJIEMEHTOB (B % Ha cyxoe BellecTBo): mas Gopa —
1—1,5-10-% 2— 2,5-10-% nmua ypaHa — I — 5,0-10-5; 2 — 1,56-10-%
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xopomo pacrer upw 7 2 Oypel ma 1 4, Torma rax 12,5% mrammos, nzommn-
POBAHHBIX M3 DTON 3KC NMOUBLI, MOYKET PAcTH IHINL UPH 4 2/a. AHamorndable
JaHHBIE MOTYYeHE u g Kobannta (Kosamnermii, Jlerymosa, 1964).

ITposepennnie mecaeqoBana MOKA3BIBAIOT, YTO B OJHAX W TeX jKe TeoXH-
MHIUECKUX YCIOBHAX § MUKpoOHas monyasnusa HeognopopHa., [lo-summmomy,
B cly4dae HacﬂeﬂCTB#HHOI‘O SaKpellieHnsa aJanTUBHBEIX DYKOJOTMYEeCKHX peﬂK‘
il TeTepOTeHHOCTH 'HOMYIANUN MOMKET CO3[AaBATH OJATONPHATHYI0 00CTAHOB-
Ky Ui eCTeCTBEHHOro 0TOOpPa, KOTOPBIA B 9KCTPeMaJIbHBEIX YCIOBHAX 3HAUN-
TenbHO o0ocrpsiercsi. B TakuX yemoBHAX TPeMmMYINECTBO IOJYYAOT 0COOH,
obmazamomue Golee COBEPIIEHHBIMH OMOXHMHYCCKUMHI ¥ (DHBHOIOrHUCCKHME
MeXaHm3MaMu IIPHCIOCOOJIeHNsT K reoxuMndecknMm daxtopam cpefsl. Tarmm
06pasoM, TEOXHEMITIECKAs cPela KUZHM COAflaeT YCIOBHA A DBOJIOINN Opra-
HE3MOB. B cBeTe 9THX ()AKTOB TeOXHMUTECKYIO HKOJOTHI0 MOJKHO PacCMaTpi-
BAThL KAK HOBOE TEPCIeKTHBHOE HampaBieHne B HBOJIONHOHHON OMOXHMMHI,

Hamu moxkasano, 9710 110j{ BINSAHHEM pasIHTIHEIX KOHIEHTPAIMI MHKPO-
DIEMCHTOB M3MEHAETCS He TOJLKO CTENeHh POCTA MHKPOOPTAHWBMOB, HO W UX
MOp(OIOTO-KyILTYPaIEHEIe Npu3Hakn, Taxr, mpm BLICOKOM cofep:xanmm Gopa B
cpefe v Bac. megaterium ymenpmanucs pasmepst kosgoHmit., CriopooGpasosa-
HUe He HOABIAI0CH. ¥ MHOTHX INTAMMOB aKTHUHOMATETOB HAOGIIOJAT0CH yTHe-
renne 00pasoBaHNs BO3AYIIHOTO MHLEJHS MPH OUPECIeHHBIX KOHIEHTPATHAX
Gopa B cpefie. ¥ IMTaMMOB AKTHHOMHIIETOB, BLIZEJCHHBIX U3 TOYBEL ¢ COMEp-
smarauem 1,5 - 107%% Gopa, mogapienme BOZIYHIHOrO MALEINA TPOHCXOTMIO
upu Gojiee HUBKUX KOHUEHTPANUAX OYPHl M0 CPaBHEHHIO CO IITAMMAMIE, W30-
JMPOBAHHLIME 13 1104BBl, cojepskameit 2,5 - 10729 Gopa m mpmcmocofieHHbI-
MH K 3TOH KOHIIEHTPAINH,

MuxpockounposaHne AKTHHOMHIETOE MOKA3aJ0, 4TO MOJABIAKIEe 001k
MIMHCTBO M3yJeHHRX mraMMoB (oxouo 90% ) mMmeer cumpaibHEIE CHOPOHOCIIEL
Ilpr pmocriskeHUN ompefeNeHHLIX KOHIEHTpamuii 6opa B cpefile ¥ MHOIMX
INTaMMOB AKTHHOMUIETOB CIIMPAJBHEIE CIOPOHOCHH Wcuyes3aioT. ¥ Actinomy-
ces sp. 1147 npn copmep:mammn Gyper B cpeme 0; 0,4; 0,8 2/s o6Gpasyorces
crmpasbHple croponocisl (cnmpanm juuHAbie, pactauyTbie). Ilpm peanunne
3 3/./L YUCJIO 3aBUTKOB 3HAYUTCJIALHO yYMeHnbImaeTca, OHH GJIHGO 3&pr‘{eHbI,
ampu 6 m 8 2/4 3aBUTKN MCUE3AT0T COBCEM.

Mpepcrasiaer maTepec ToT (PaxT, 9T0 ¥ AKTHHOMUIETOB, BHIJEJEHHBIX 13
mouBsr, copepsmanteit 1,5 - 107*Y% Gopa, cnmpamanupie CIOPOHOCHLI HETE3AM0T
upu comepsramnn 6yper 0,4—0,8 2[4, Torjma Kax y 1TAMMOB, H30JMPOBAHHBIX
n3 1oussl, oboramenuoii Gopom (2,5 - 1072%) — npm 3—7 e/a. Ilpusenen-
HbIE JIAHHBIE CBHJIETEIRCTBYIOT O TOM, YTO H3MeHeHie MOP(OIOro-KyJbTypalb-
HEIX HpHBHﬂHOB o BIAMAHUEM 60pa 3aBHCHUT OT CTeleHH aJalTalluil MHKPO-
OPraHH3MOB K OHDEJEeJeHHOMY ero cojilep;KaHuio B 1odse. IIpm BRICOKHX KOH-
meHTpanmax 06opa ¢ McuesHoOBeHHeM CIHPANLHLIX CIIOPOHOCIEB MCIEe3aI0T I CII0-
pot. ITo-sumumomy, BhicoKMe KOHIEeHTpaumm Gopa NOZABIAIOT CIOPooGpasoBa-
HHe aKTHHOMHOIETOB, T. €. HX ILIOJOHOIIeHHe,

Heenemosanms, wposejiennsle Ha PasHEIX BHAAX MIKPOODPTaHH3MOB, BBIZIe-
JIEHHBIX M3 I10YB 1 WJIOB Pas3iIuIHbLIX GHDTBOXHMH‘IECICI/IX HpOBEH]IHﬁ, ¢ UCIIOJNB~
30BaHHEM MeTola MOIeJINpPOBAHIs NPUPOJHBIX YCIOBHH B jJaGopaTopHoii 00-
CTAHOBKe, MOKABAIH aJalTaliid MEKDPOOPTaHHmEMOB K XHMHYECKOMY COCTaBY
eCTeCTBEHHOI Cpes 00nTaTmA.

Nerycernennoe naMeHenne ajanTaliin MHKPOOPraHH3MOB K eCTeCTBEHHO-
MY COep;KAHNI0 MUKPOIIEMEHTOB B 10UBAX M MAOBHIX oraoskennmsax. Hawmn
OplIa cfielana IONMBITKA B DKCIEPHMEHTe M3MEHHTL HPHCIOCoGIeHHe MUKpO-
OPrammM3MoB K IPHPORHOMY cojiep:kanmio mukposaemenTos (Co, Se u B) B
TMOYBAX I IIOBEIX OTIOMKEHIISX.

W3 gureparypHLIX MaHALIX W3BECTHO, YTO B HMCKYCCTBEHHBIX YCIOBHAX
MORHO TIpUYYHUTH MHKPOOPraHHM3MBI K BI)IC.OHOMy GOILOPH{&HHIO pPasinIHbIX
XUMIYECKAX HJIeMEeHTOB — MBIIIbAKA, Mean, kobambra, cedeHa u r. 4. (Mmmre-
penkmit, 1956; Neyland et al., 1952; Shrift a. Kelly, 1962). Opnaxo
B yKazaHmHBIX pafoTax He NPUHUMAIACE BO BHHMAaHHe aJanTalus MIKpPOOp-
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TaHN3MOB K cOAeDKaHHI0 XMMHWYECKHX 3JIeMEeHTOB B eCTeCTBEHHOM cpepe 061’]-
TAH.

Mccaenopaiuas  MWKpPOOPTaHM3MOB  HKOJOTMYECKHMN  MeTOHAMH AT
BO3MOKHOCTE B JKCHEPHMEHTE BOCIIPOH3BOJAUTEL 6HOHOFH‘[GCKH€ peawrium opra-
HUBMOB Ha PAa3INIHBEIEe TEOXMMHUECKHEe YCIOBHsi ¥ IOIXYYaTh OTBETLI HA He-
SICHBIE BOLPOCHL, BOSHUKAMOIINE MPH M3yIeHNH OPTaHUsMOB B IPHPOANOil "06-
CTaHOBKE.

OupITEl M0 DPHYYEHHI0 MHKPOOPLaHMBMOB K IOBBIIEHHBIM KOHIEHTPA-
nuaAM KoajbTa MPOBOJHMINCH, He Ha WMCKYCCTBEHHEIX IITHTATEIBHBIX Cpefax,
a B ecrecrBenHoit oOcranoBke. G sroil mexnslo B Mae 1907 r. B mpyx, pacmo-
JO;KeHHLIT B HeuepHoseMHoil soHe, GemHoii roGamsrom (mep. Copormmo Iler-
poseroro p-ua fpocmaBcroit 06im.), Gbun O0ABIEH XJIOPHCTHIT KODAILT, B po-
ayabTaTe Yero cofepskanve JAHHOTO HIIEMEeHTa B MIOBBIX OTJIOKEHWAX TOBHI-
curoch B 6 pas: ¢ 7,0 - 107 mo 4,3 - 1073% ma cyxoit ua (coorsercTBeHHO ¢
20 no 120 me/ke cyxoro mma).

ITo mamum mamasm (Kopaabermit, Kpeimosa m mp., 1967), wobamsr, mo-
0aBIeHHENI B BOJOeM, COXPAaHANCH B WIe B TeYeHWe O Jer, o0pasys Jero,
H3 KOTOPOTO 3TOT JJEMEHT IOCTEIeHHO BOBJIEHKAJICH B 6HOFGHHyIO MHUTIPALIo
PA3IHYHLIME 3BeHBSIMH NHINEBOI IelH TPyZa.

o moGarnenms KoGanbTa B BOJ0EM W depes 3 MecAra Mocie ero BHeceHn:
M3 CBERAX 00PAsIoB HIOBBIX OTJOKCHWIT OLIIH BHIENTeHL MUKDPOOPTaHH3MEL
(coorercrrenno 96 u 100 mrammos). lanee B n1a60paTOPHEIX YCIOBHAX M3Y-
yaju ux pocT W 0OpasoBaHme BUTAMUHA Bis mpu pasImYHBEIX KOHIEHTPAIHAX
XJIOPHCTOr0 KOOAJLTA, B3ATOTO ¢ YYETOM HAYAJNLHOTO U KOHETHOTO COfep:Ka-
Hug KODAJILTA B MIOBBIX OTJOMKCHUSAX.

TaGauma 17

AQanTanmusa MEKpPoopranusMoe (mo o0pasoBaHmio BHTAMUHA B;) K MOBLIIIEHHBIM
KOHIIEHT PAIIAM KODAIBTA

IIpomedT oT o0Iero YmcJia
MCCIed0BAHHBIX IMTAMMOB,
BEIZL€JeHHEIX H3 MJIa

NN
rpynmn XapaKTepHcTHKA TPYNTT MHKPOOPraHUBMOB, pasie-
MHKpOOp- JIEHHEBIX II0 MX OTHONIIEHHO K PasJW4YHEIM KOHIeH- uepes 3 me-
TaHN3- TpanuaM KobajabTa 70 modasjie- | CALA TIOCTe
MOB Hus Kobane- | AoGaraeHmsa
Ta B BOjoem | KOOammTa
B BOJI0EM
I MuKpoopraausMbl JaoHOH IPYIIbLL 00pasylT BH- 6 42

TamMuH B B PaBHBIX KOJHYECTBAX HPH BCeX MHC-
CJEJIOBAHHBIX ROHIEHTPANNAX XJOPACTOTO KODAIb-
ra —or 21 mo 120 mz/a

11 IlpepcrapnTens JanHodl TPYOOLL CHATE3HPYIOT 12 36
ONUMHAKOBLIC KOJHYECTBA BHTaMuHa B, B upege-
nax or 21 no 60 me/a; mpm 120 me/a ara cmo-
C()GHUCTL SHAYNTEJbHO YMEHbIIeHa

111 UlraMMEl, OTHOCADIHECA K DTOH Tpymme, OTIHYa- 18 12
10TCA OT TaroBBIX 1l Ipymnsl HOJHBIM OTCYTCTBH-
eMm oOpazopamms ButamMuua By, upm 120 wxz/a

Iv [IpepcrapuTenn paHHO IPynObl HPOAYHHDPYIOT 40 5
puTaMuu Bj; B paBHBIX KOAMuecTBAX JHUIIL B y3-
KIX TpejgeraX KOOOeHTPaHMii XJI0pHeTOTo KoDasrh-
Ta — ot 21 mgo 30 me/a. Ilpu 60 me/a ero obpa-
BYETCSI MEHBIIE

v MHKpOOPraHN3MEL BTOIl TPYIIIBL XapaAKTEPHBYOTCH 20 g
[OJHBIM OTCYTCTBHEM o0pasoBaHmA Buramueaa Bip
npu 60 me/a

VI Marcumyym ofpasoBammsa BuraMuHa B, y mpea- 2 1
CTAaBUTEJCH MaHHOH TpyHIubl HaOM0IaeTcs IIpH
30 xefa

VII TpejcrapuTenn JaHAON rPyNOLI 00pasylT MaKCH- 2 4

MajlbHble Koaumvecrtsa BHTaMmHa B, npm 60 xe/a
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Pne. 28. Azjanranma moJMocKoBHOro mrtaMMa Bac. megaterium 101 K TOBHITTCHHBIM KOH-
nenTpamaM cexera (5 ure/100 i)

Imdpput na rpadmeax o0003HAYAIT. I — CBEJKEBBLAEICHIBIH IITAMM; § — IATH LEPECEBOB HA cpene
<€ 5 mx2/100 ma; 10 — pecATh IepeceBOB Ha cpele ¢ b mx2/100 Ma

Pue. 29. Aganramusa tTyBuHCKOTO mTamma Bae. megaterium 20 K HOHWREHHBIM KOHII@HT-
panuam cesena (0,1 mre/100 xa)

1 — cpemeBHICIEHHBI ImITaMM; § — IATE IepeceBoB HA cpefne ¢ 0,4 mxe/100 Ma cemerna; &k —
KOHTpPOJIL K IIATOMY IlepeceBY; I0 — JecArh lepeceBoB Ha epenge ¢ 0,4 mxe/100 Ma cemena

OnepiTsl MOKAa3zadm, YTO0 LIPH COMCP/RANNH B Cpefle XJIOPUCTOT0 KoDAIbTA
120 mz/a pocr we nomaemsacs y 40Y% KyasTyp, BRIIeTEHHBIX 10 BHECEHWS
Kobampra B BomoeM, 1 y 1009 mrammoB, M30IMpOBAaHHEEIX Yepes 3 Mmecala
mocae Ao0aBJIEHHAA HTOTO BJIEMeHTAa. AHAJOTMYHBIe M3MEHEHWs UPOM30ULIN B
CIIOCOOHOCTH MUKPOOPIaHU3MOB CHHTE3UPOBATL BUTAMHH B 12 NPy pasiudHBIX
KoHIenTpanuax kobansra (radm. 17).

oAy IeHHBIe Janubie CBHACTENDLCTBYIOT O TOM, YTO ¢ yBEAWYCHWEM COAep-
THaHnAa Hoﬁam;ra B ujie HHGJIIO,I[HBTCH a,aar['ran;ﬂﬁ BHaTI]Z[TBJII)HOﬁ JacTH Hace-
JAKIHX eT0 MHKPOOPTAHH3MOB K IOBBIIIEHHLIM KOHIEHTPAIIAM HTOr0 3Je-
MeHTA.

OnpITH 0 U3MEHeHUI0 ecTecTBeHHOM amauranmn Bac. megaterium r mpi-
POIHOMY COJIeP:KAHUIO CeleHa B 1OUBE ITPOBOULINCE HaMp B mabopaTopPHBIX
VCIOBUSX,

C oroit mexsio nogMockoBHBIe mraMMer 29 u 101, BhieseHHBIC U3 NMOYBEHL,
obeqneHnoil cemerHoM H mMeomue MakcuMaannsiii poct mpu 0,5 ake/100 ma,
naccuposaiu Ha cpefie Yamera ¢ gobaskoit b mke cemena #Ha 100 M cpemsr
Tysumckue mravmiz 8,9 nw 20, BoenenHsle ns MOYB, 00OTANIEHHEIX CeleHOM
o HMeIue onTHMyM pocta mpu Kommerrpanusx 1—10 mxe/100 ma, naccu-
posamu Ges pmoGasaenns mammoro anementa B cpeme (0,1 mxe/100 ma 3a
cuer npuMecu B peawtusax). ITepecennr mpopojunm kaskawie Tpu jaHA. depes
5, 10, 15, 20 u 25 mepeceBOB HPOBEPSIN cHOCOOHOCTE MHKPOOPTAHN3MOB PACTI
PH PasIMIHBIX KOHMEHTPAINAX celena B cpee.

Orazasocs, 4T0 IACCHPOBAHUE IOJMOCKOBHEIX INTAMMOB Ha cpefie ¢
5 mk2/100 Ma BEIZHIBAET a[aNTANHI0 KYJALTYD K ATOH KOHIEHTPAI[MIL.

Ha pme. 28 mnpepgcraniensl JadEbie [0 POCTY MOAMOCKOBHOTO IITAMMA
101 (mcxopHOrO U IMAcCUPYeMOTO) IPH Pa3ANYHBIX KOHIEHTPAIMAX celeHa B
cpefge. Ha pucyHke BHIHO, 4TO yiKe 9Yepes D [IACCAKEIH DTOT LITAMM ajallTil-
poBajica ¥ TOBRIIIEHHOMY COJICPIRAHHI0 CelleHa B cpefe. AHAJOTMYHBIM 0oOpa-
30M TPHCHOCODMICH K HNSKOMY COJEP/RAHNI0 CejeHa B Cpejle TYBWHCKILA
mramM  Bac. megaterium 20, BoiieJqeHHEBIII "3 I0YBEL, 000TAIleHHOE 3THM
DIACMEHITOM. \

Ha pume. 29 Bupso, 910 onruManbHoii KoHIEHTpanueil cejieHa [ig pocTa
cBe;kepbigenentoro mramma 20 geiasierest 1 mre/100 ma. Yiwe mocme msaTn
naccasgeil Ha cpeie Yanexa 0es jo0aBKH celleHAa MAaKCHMYM pOCTa CHBATAJCH
k wounentpaunn 0,5 xx2/100 x4, Torma Kak y KOHTpombHoro mramma (5 k)
oH coxpadsrca npu 1 mre/100 ma. Taxum oGpasoMm, rysmHcEmi mramm 20
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yiKe Tocjie 5 NepeceBoB NPHCHOCOOMICA K HUBKOMY COfIep/RAHUI0 cejeHa
cpejie. Ilposesiennsle HeceI0BAHNA LOKABAIN, YTO B 1a00PATOPHLIX YCIOBHAX
MOKHO N3MEHNTH ecTecTBeHHYI0 ajamranuio Bac. megaterium x mpmpopmomy
COI[EPK&HHTD ceJieHa B IMOYBe. HD-BH[[HMOMy, B JIJaHHOM cJIV9ae MBI IMeJn neino
¢ AROJOIMYCCKIMI THIIAMH, KOTOPHIe IIPH H3MEHEHHI YCJAOBHIl CPebl M3MEeH-
anm u cson (emoTmnmYeckwe peakumu. VICKIOueHNe COCTABII TYBHHCKNIT
mramM 8 ( pue. 30). IIsagmatunaTukpaTHoe MACCHPOBAHIE ATOTO IITAMMA HA
cpese Oes fofaBienms celena He BLIBBATIO CHBITA ONTHMYMA €r0 pocTa K
HIRIM KOHIOEHTPAIMAM [aHHOTO HIeMEeHTa, TOTMA KaK [ApYyrie TYBHHCKIE

b/
P
g8} J.L? Pune, 30. Orcyrerue apamTarnum
TYBUHCKOro mramma 8 Bac. me-
25 galerium K HOHU/KEeHHBIM KOH-
06 nentpanuam cejaena (0,1 mref
/100 M)
1 — cBedeRuleJIeHHbI MTaMM;
[,14- " 10 — NecAThH nepeceBOB Ha cpejie C
0,1 mxr2/100 ma cemena; 25 — mBau-
1aTe NATH IlepeceBOB Ha Ccpele ¢
02 1 | ] 0,1 mx2/100 ma ceneHa
{ Fi | A s PR
a7 05 1 & g %o 100

Se 8 cpede, mue/100mn

mrammer (9 u 20) umsmennminm cBoe OTHOIICHHE K CeleHy Yike depes D—
15 mepecesos. IlpemennHoii KoHIEETpANTel [JIsi POCTA TYBHHCKOTO IHTaMMa 8
apmsiercs BeamanHa 500 mz/a. MuoTokpaTHBIe IepeceBH B jabopaTopum B Te-
"eHite o Jer He HIMEHWIN ero HpHCmocoOJMeHHF K BRICOKMM KOHIEHTDAIISM
cejieHa. JTH JNAHHEIE HO3BOJAKT CINTATEH,ITO IMTaMM 8 ABIAETCH OPTAHIEZMOM,
YCTOIUNBEIM K MOHWKEHNIO COePRAaHus celeHa B cpefe.

Y Act. indigocolor 1100 m 1029, mzorupoBaHHKIX U3 HOYE € pPasIwd-
HEIM cofepsRanueM Gopa, Mul Habmojpann Hofo0HOE COXPAHEHHe eCTeCTBeH-
HEIX QJaiTHBHBIX pEaKHil & BHICOKHM KONNEHTpanuAsM Gopa B TeHeHHE
JUIITEILHOTO ¢poKa nabopaTopHoro Kyabrusnposanus (tabm. 18).

Ta6auma 18

JlanTennHoe coxpaHenne ajaNTAINE K OHpeedeHHOMY cojiepskanmio Gopa
B ECTECTBEHHON cpefe obMTanns

Conmepxanne IIpenenbHas KoHueHTpanuA 6opa B cpene (%), IPH KOTOPOit

6dpa (% mHa BO3MO;KEH pOCT

cyxoe Belie-

CTBO) B Mo4- | MM

Bax, N3 Ko- IMTaMmMOoR yepes 1 rox vepes 2 rojpa | yepes 3 roua | vepes 4 ropa

TOPEIX BRIZle- Cpasy IOCHe | poeye ppijfle- | mMOCJe BEI- mocJie BEI- mocJie B~

JIGHBEL aKTH~ BBIZLeJIeHIA JeHus W3 ILeJIeHusA IeJeHna HeneHnA

HOMHIETEL 3 TOYBBEL TIOYBBL B3 TOYBBI U3 MOYBBL N3 TIOYBBI
1,5-10~3 1029 2,2.10-2 2.2.10-2 2,2-10—2 2.2.10—2 2,2.10-2
2.5-10~2 1100 1,340 1,3-10-! 1,310 1,310~ 1,3-10-!

TTosryueHusle JaHHBe JAI0T BO3MOKHOCTE IIPe/IIOIAaraTh HacIe/lCTBeHHEI
XapakTep NpPH3HAKA CIOCOOHOCTH K PoOCTY IIPM OHpefeleHHOM coJlepsRaHmIn
alleMeHTa B cpefge y Bac. megaterium 8, Act. indigocolor 1100 m Act. in-
digocolor 1029,

AmanTanns pazanuEbGX (HOXMMHUCCKHX (YHKIHII MHKpPOOPTalH3MOB K
reoxumMudeckuM (arTopaM cpemsl. MEKpPO2IeMeHTHI, TOTJoIIeHnBle MHKEPOOD-
ragmsMaMil U3 eCcTecTBEHNON cpefsl oOWTAHHA, MOTYT BXOANTH B cocTae (ep-
MeHTOB, BETAMUHOB M JAPYIUX JKUBHEHHO HeOOXOIMMEIX OHOJOTMYCCKH AKTHB-
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HEIX COeJUHeHH, yIacTBOBATL B HX CHHTE3€, BINATH HA CKOPOCTH I Xaparrep
pasINYHEIX OHOXMMHYECKHX IIPOLECCOB, OIpPEeeJdAIMNX OHOXHMHIECKYIO
yHKIIIO OPraHA3MOB WM WX CYMMEI — 3REBOLO BellectBa B Omocdepe.

Tar, woGanpr BRIIOYaeTcs Mukpoopranuamamm B Butamua Bz (Darken,
1953). Heneso, maramii, Mapramern, MOIUGIeH, Me/lb BXONAT B COCTAB MHOTHX
depmenros (Hosamscrmit u Jlerynosa, 1964), a monubnen, Bamamuit m Gop He-
obxopnMBl I mpomeccos asordurcanmn w HErpudurcammn (Mulder, 1948;
Basapsun, 1957; Kpsutosa, 1962; Himsmescras, 1972; HAroxmn, 1968; Ileiige,
1971).

Luag Bamser Ha mpogymuposamne Gemka, ammuormciaor, [JHR, PHR, an-
THGHOTHKOB, HEKOTOPHIX HATMEHTOB, TpunTodaHa, IUMOHHOIT KuemoTs (Star-
key, 1955; Bertrand a. Wolf, 1961; Winder a. Deneny, 1959; Wegner
a. Romano, 1963; Ilyit YWxen u ap., 1964; Ayrycraiirene, 1966), semeso —
Ha o0pasoBaHHe HYRICHHOBBIX Kucaor, pmboduiaBuua, ¢uioopecrinua, JuMOH-
uoit gumeaorsr, nopdupuros (Tother a. Moseley, 1953; Ilasmopckuii, Yncrsa-
xoBa, 1956; Winder a. Deneny, 1959; Enari a. Kayppinen, 1961; Illa-
nomuankos, @urorenosa, 1964), Mapramern — Ha CHHTEe3 MEHUTHIINHA, AKOHI-
raser (Hamecramrosa, 1960; Bertrand a. Wolf, 1962), nobamst — ma obpa-
aoBamme puboduraBwHa, acKOPGWHOBOIl KMCIOTHI, mMOPHHPUHA, HUTPATPEAYRTA-
3p1, 3mMmosama (Petterson, 1960; Enari, 1955; Ramakrishnan, 1956),
Meab — Ha cHHTe3 Oeaka, sumoszana (Bac-Illamxan, 1963; Naik, Das, 1964).

Muorne Gmoxmmudeckne (YHKINH OPTaHNZMOB CHenH(pUIECKN 3aBUCAT OT
MEeTaJLI0B, PasindHble KOHIEHTPAIMH KOTOPHIX B ecTecTBEHHOIl cpefle oOmra-
HEf COCTABIAIT TeOXMMHYECKYI0 XapaKkTepPHCTHKY 9TOM cpejibl.

Hamn Gpumm msydeHsl HeROTOpPHIE Tpomecchl OOMeHa BeliecTB, cmermudm-
YECKH 3aBUCAIINX 0T TeOXHMHIECKHX (DaKTOPOB CPEJIbL. :

PaccmorpuM BHAWade HoNydeHHBIC HAMEH JaHHBIE IO MOJINOIEHY, MeIH M
Bapaamio, Haummag ¢ 1930 r. (Bortels, 1930) marommiaca Goasmioii sKcIe-
PUMEHTAXLHEI MaTepial, CBHNeTeJbCTRYIONM 0 CTHMYIHDPYIOMeM BIIMSHII
mMosmmOeHa Ha OMOJOrMYecKoe CBA3BIBAHUE A30Ta PABINIHBIME CICTEMATHIe-
ckuMu rpynnamMm Mukpooprammsmos (I'pamosa-Kpeurosa, 1967; Menxkymosa,
lasamusn, 1964; Bepmora, 1965; Wnnmra, 1966; Donarey a. Roy, 1967).
‘Onmaxo JaTepaTypHBe JaHHBE 0 KOJINYECTBEHHBIX MOTPe0HOCTAX a30T(hUuEK-
caropoB B MojubOmeHe mpormpopednssl, Hampumep, Becking (1962) mnoxasad,
gyro y Az. chroococcum azordurcanus yBeJXMdmBaeTcs OPH [00aBIeHUN B
cpeny mommomena 0,05 me/a. Ilo mamamm Maryamsman (1947), onrnMansHOi
m030ii MojmbaeHa g OMOJOTHYECKOT0 cBA3kIBaHHA aszora Az. chroococcum
sipsieres 40 me/a (B 800 paz Gompme). [lusa pasmudaasix mrammon Az. agile
mo3sl MonubeHa, ycmimpaoinme asorpurcammio, orimuaores B 48 000 pas
(coorsercrsenno 0,002 mw 96 wme/a), nma Az vinelandii — B 5000 paz (De-
mopor, 1952; Becking, 1962; Hpsuroa, 1962). ITo mamEEM pasimuHBIX MC-
ciepopareneit  (Keller et al., 1956; Mumycrun, Hpeirosa, 1965; Vumrae,
IMaxanue, 1970), norpeGHocTh asordurcaTopos B MoauGeHe 3aBHCUT OT pAja
MPUYIUH: BO3PACTA KYJABTYDPHI, CTENEHN OYMCTRE CPeJ OT IpuMeceil MoaubmeHa,
COOTHOIIEHHS HIEMEHTOB B IMHTATENLHEIX cpejiax.

Hamu mokaszanmo, uro morpebHocTs asordurcaropoB Az. chroococcum B
MonuGeHe OIpeJelaeTCs COAeP/KaHImeM HTOr0 HIEMEHTA B eCTECTBEHHOI cpe-
me oburammsa. Ha pume. 24—26 npejcrasien pocr mrTaMMoB 5 (MOCKOBCKHIL),
6 (apmanckmit) u 16 (ysGexckmit), a Taxske QUKcamUsg MMH a30Ta NPH pas-
JUYHBIX KOHIEHTpaluAX MoJHOIena B cpefe.

B ysbexckoit mouse, u3 KoTopoil BEleseH mraMmMm 16, cojepmurca B 4 pa-
sa Oonpmme MoumOmeHa, 4eM B apMsHcKoii mouse (mramm 6), u B 43 pasa
GoJbIIe BTOr0 BIeMeHTa, YeM B I0JMOCKOBHOMH mouse (mramum 5). B mepecue-
te Ha NasMoOs - 2Ho0 B mopmockoBHO#I mouse cofmepsRuTCA D54 Me/ke,
B apMAHCKOH mouBe — 47 mz/ke m B yabexcroit mouse — 215 m2/ke. Jlammbie,
HpejcTaBleHERNE Ha pHC. 24, IOKa3BIBAIOT, YTO Yy MOJAMOCKOBHOTO INTaMMAa
Az. chroococcum (5) ontmMym pocra m asoT@UKCAUHN CABUHYT B CTOPOHY
HE3KUX KOHIEHTPAHH MoIunGIeHoBoRACcIOro HaTpusa (o 5 me/a).
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Y apmanckoro mramma 6, M30JIMPOBAHHOILO 13 IOYBBI ¢ BBLICOKHM COJEp-
sKaHueM MoaubaeHa, HaOaloaeTcs pacllipenme ONTHMYMa PocTa u azordui-
carmi (o 25 M2/a) O CPABHEHWIO C NMOAMOCKOBHBIM INTAMMOM. ¥ yaGeKcKo-
ro mramva 16, ofnTaomero B ycIOBHAX BBICOKOTO ECTECTBEHHOTO COEPI K-
HiIsE MOJMOAeHA B 1L0YBe, HAUNYUOINT poct o0HAPYSKEH HPH COMEpP:RAaHUHN B
cpeme 25 mz/a, Na:MoOs - 2H.O0 Makcumym asordumrcammm — npm 150 mz/a.

IIpupejieHEbIe lAHNBIe MOKA3BLIBAIOT, UT0 Y30EKCKAN 11 apMAHCKHIT HITAM-
MBI, BEIJ[eTeHHBIE W3 [0YB, 00OTaleHHBIX MOJHIOIEHOM, CHOCOOHEI pacTH H
cdmrcnposars armMochepHENT a30T UPH Gosiee BHICOKUX KOHIEHTPAIMAX MOJIHO-
JleHa B cpefe 10 CPABHEHMIO ¢ IOJMOCKOBHBIM IITAMMOM, M30JHPOBAHHLIM H3
MOYBBI ¢ MOBBIIIEHHEIM cOAepsKaHEUeM MoanbOrena, JTH TaHHLIE CBUIETEJbCT-
Bylor 00 ajanTanui a30T@UKCHPYOINY MUKPOOPTAHUBMOB K OUpeeleHHOMY
cofiepiaHnio MoJn0IeHa B ecTecTBEHHOM cpejie o0NTaHMA.

[ToMumo MommGeHa, MOJOKUTENABHOE BAMAHIE HAa aszoT(QUKCAIHI0 O0KAa3hi-
paer tare BaHapmii (Bortels, 1936; Bertrand, 1966). Veranosmremo, 4to
BaHa[Wil IeicTByer Ha as30T(QUKCAIIHIO B MeHbIIeil CTeleHH, YeM MOJInOeH
(Burk a. Horner, 1935; HKpeurora, 1964). JlureparypHble AaHHBIE O BITHH-
HUM Me[u Ha npouece (huKcalin MOJCKYIAPHOTO A30Ta Y MHRPOOPTAHH3MOB
npornsopeunssl. OgHAKO, Mo MHEeHHI0 wMuornx uccaeporateneii (Hallsworth
et al., 1960; Becking, 1961) Menp yemnupaer asorurcanuio,

Ha pue. 25 u 26 npepcrasieH poct mrramMmon 5 (IogMocKoBHLIL), 6 (ap-
mMapckmit) u 16 (ys0excruii), a Takme Qurcanua EMU azoTa IPH PA3INUNBIX
KOHI[EHTPAINAX Bamagma U Memu. JTH JaHHLle CBUAeTeJLCTBYIOT 00 aganta-
un a30T@UKCATOPOB K OUPeeleHHOMY COMe KA BaHAAUA U MeIH B 11049-
Be. IIpm mmskux wonmenrpanuax Mmean (pme. 26) B cpege y y30eKeKoro
mramma 16 mabmomaeTcss He3aBHCHMOCTL HPOLECCOB PocTa M azoT(UKcamnm:
Oes mOo0ABOK MeJ M 11PN 0YeHbh HEBKOM ee COTep:KaHui B cpeje o0HApYAReHb
XOpomiuii poct, HO cjadas 110 CPABHEHHIO ¢ onTuMyMom azordurcamusa. Cie-
JOBaTEIBHO, KOT/IA K NUTATETLHOI cpefie He 00aBIsgeTes MOJnbIeH i coJiepHiaT-
¢s HIBKIE TO03BI MeJn, To asordurcanng nomasisercs, Odermgno, Mejan neod-
XOJnMa JiIA mporeccoB ukcanum azora. Moo npepnonosuTs, 4o B cpeie
Ges gobaBiaenist MOJIUOIEHA Me[lb MOYKET 3aMeniaTh HTOT 3JeMeHT B (hepMeHTe
azoThIRCAL U,

HaGmrogaeMple HaMH 3aKOHOMEPHOCTH N3MeHEHHs ARTHBHOCTII a3oT(UKCH-
DYOIUX cHCTeM IPE Ao0aBIeHn B CPeIy OTIeJbHBIX XHUMHTeCKIX 3IeMeHTOB
[H03BOAAIOT BBICKA3AThL IpejliogokeHne, uro B (epmeHTe azoruKcannm Mo-
anbgeH u Mefbh MOTYT 3aMellaTh APYT Jpyra.

ITomunmo mccamegoBanmii, HpoBeeHHLIX Ha ICKYCCTBEHHOI cpefie, HaMu ObI-
AN I[IOCTABIEHBl ONLITLI HA MMOYBEHHBIX BLITAYKKAX € 1L MaKCAMAaJiBHO
HpuOAH3NTL YCAOBHA SKCIEPIMEHTA K NPIPOMHBIM YCIOBIUIM,

Bruin Mcmolb3oBalsl BOAHBIC BBITSRKE H3 HOAMOCKOBHBIX II0YB, KOTOpBIe
comepsramun Maio moaubpeHa (17 mre/a), samamgma (20 wmwe/a) m  memm
(13 mre/a). IlpuMeHsuIHCL TMOYBEHHBIE BBITsHKKN n 6e3 moGaBieHist Mouand-
JeHa M Me U ¢ BHeCeHHeM pasiuvHpix mx KoHmenrpanuii: CuSO, - DH.0—
0,5; 7 n 50 mefa; Na,MoO, - 2H.0 — 5; 27 n 150 m2/a. Cpeppr 3acepanm
y30eRCKHM 1 ITOAMOCKOBHBIM mTaMMamn Az. chroococeum.

JlamHabie 10 MeqU IOATBEPANIN PesyILTATHL lICCJIeI0BAHUIT, IIPOBEIEHHbIX
Ha HekycerseHHEBIX cpejax. OueiThl Ha IOYBeHHBIX BRITAMKKAX ITOKazajil, 4TO
asoTUECATOPBI NPHCIOCOOIEHBI K ONPEJACJIeHHOMY COLePKaHN Meln B 1H0Y-
Be. IlogmockoBHEIN InTaMM 00HTAET B UPHPOJE B YCJIOBHAX HIBKOIO COMlep-
RAHNA 9TOro aneMenta, IlosTomMy [mobDaBieHme MEANM K BEITSMKKe M3 10MOC-
KOBHOJI TOUBHI IOAABJSLIO PocT U (PHKCANUID a30Ta y MOAMOCKOBHOIO LITAM-
Ma. ¥ ya30eKcKoro mramMma, o0HTaloNero B mouse, oforamennoii Meabio, MaK-
CHMAJBHLI POCT M caMas BBICOKAS AKTHBHOCTH A30TPMECAUAN HaOIIOJaTIHCh
npu fobaBleHHH K BLITSEKe n3 nogMockosmoii nousst CuSO4 - 5H20 B KO-
magectre 0,5 Mela, T. e. oONTHMYM pocTa | asoTPUKCATHE CABHTAJICA B CTO-
pony Oojiee BBICOKIX KOHIICHTPAIMH Memm.

Ta ke rkaprumma maGmojamach B ounbitax ¢ MoiuGmenom (Hopamncrmil,
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Jlerynosa, 1966a). JlobGasaenne monmbmeHa B BBITSKKY H3 IIOIMOCKOBHOI
MOYBLI He aKTHBHpoBamo (ukcanui aszora y mmramma Az, chroococcum,
BhIJlesieHHOro 13 aroit nmouBsl. Hauporus, ys0eKckmii mraMm pesko yBeJHTH-
Bal OMOJOrmYecKoe CBA3LIBANNE as0Ta Npm AO00ABIEHUN K BBEITSKKe W3 IIO[-
MOCKOBHO# 1104BbI MOJAONEHOBOKHCIOTO HaTpus B Koamuecrse 150 me/a
(puc. 31). Ilpencrasisio unrepec U3yuuTh sasucumocth asordurcanumu Az,
chroococcum o1 BeanuuEsl HaRomTeHus KieTkamu Mouanomena (Hosaabermit m
ap., 1967).

Ha pue. 31 Bugmo, Wro Opm yBeanmdennH KOHIEHTPAmumu MojnbaeHa B

TOYBEHHOIl BBITAMKKE IIOBBIIIAETCS coOjepskaHiie 3TOro dIeMeHTa B KIeTHAX
mogMockosroro (9) m ysberckoro (16) mram-
MoB (mpu mo0aBlieHHI HIEMEHTHOTO MOJIMOLE- b 5
Ha B Koauueerse D8 Mma2/s — coOTRETCTRENHO B 40 A s
330 m 450 paz mo CpaBHEHMIO ¢ NMOYBEHHON -
BBITAKKOI oes BHECEHIH MoJsmbena — 4
17 mre/a).

Y mogmockosHOro ImTaMma (PEKcAamus aso-
Ta TOYTH He YBEJHYNBACTCA ¢ TOBBINTEHEEM
KOHIIeHTparni Moanmdjaena B wierwax (pme. 31,
A), a y ys0erCKOro mTaMMa IpH HA3ZKOM CO-
JepIKAHI MoJIUOIeHa B cpefe uRcAus aso-
Ta MOBBIAeTCH HeaHaunteanrno (pme. 31, B).

Tonsro mnocae smecemus Na,MoO,-2H,0 s
roamuectse 27—150 me/a (B mepecuere ma
AIeMeHTHEIT Mouamomen — 9,7—58 mea/a) u jo-
CTHMEHHH OlPeIeJIeHHOT0 YPOBHA COJEpHa s
moanGrena » mierkax (1,2-107°9% w suime)
OmoJ0THUCCKOe CBA3BIBATIE a30Ta pPe3KO BO3-
pactaer. Jdro MOMKHO OOBACHNTL afamranmeit
yabercxoro mramma Az, chroococcum ® BEICO-
KoMy ecTecTBeHHOMY conepasanuio Mo s mouse. Sl ST

Ha ocnose mosyuyeHHBIX JaHHBIX HAMU Cle- ¢ 19 3987 3958 T
Iamo Tpeooskenne, uTo odpazoBaHme AKTUB- Mo 8 cpede, ma/n
HBIX (IJCpM(}HT(:B uKcatmm azora onpejenger- P AT it oide bt
ca ajanrtanmeit Az, chroococcum i OUPeLNCH- 1o 7y pukcanun asora (2) n
HOMY COJiepRaHMII0 MoJaHOleHa B ecTecTBeHHOM pocr (3) v mrammoB Azotobac-
cpeje o0UTAHNHA. ter chroococcum

B YCIOBHAX OUOreoXNMUUECKIX HPOBUHIHAII A — mrTaMMb @2 HOYBHL € IOHH-
¢ pasanunniv cofepskanieM Co (Asepdaiijpran- ’(*R;:;:’IM :;;epof;‘?;{w“*]; M"I’Egﬁef‘;
ckasn CCP, Kyperas u flpocmasckan obaacrn) m?iil, o abk e
HaMI HMBYUAJCA CUHTE3 KOOAIBTCOAEPHAINETO oy (VaGekckas GCP)
puramuna B, miaosoit mukpoduopoi.

Brepsrie craMynanpyiomee Biamanme KobajbhbTa Ha NPOAYOUPOBAHNE BHTA-
muHa Bjp oonapy:xuwmm B 1948 r. Byn n Xewgymu  (mut. mo kH. Darken,
1953). llosguee mosBmicsa Teablii paAjx pador, MOATBEP/KAAIOINX 3TO OTKPBI-
reie (Hendlin a. Ruger, 1950; Garibaldi et al., 1953; Mlanomuukos n
ap., 1962; Beixoscknit m fap., 1969).

B manpueiimiem OOJBUIMHCTBO HCCaegoBaTe eil g YBeJIHYeHHA CHHTE3a
BUTaMina Bjpg MHKPOOPTaHI3MaMi HCIOJL30BAN0 CHydallHBIe KOHIeHTPAINH
KobameTa, Ge3 mpegBapuTelNbHoro mombopa ontumaabnnx mo3 (Halbrook et
al., 1950; Burton a. Lochhead, 1951; Homnosa, Bopucosa, 1961). Ha-
npumep, Byn n Xemminu (Wood a. Hendlin, 1952) poGasasam B nmra-
TeJLHYIO cpejly Uif BeIpaln(uBanuma St. griseus asoTHOKUCABIE KoOaIbT OT
0,1 1o 2 me/a, Torga kaxk Mar-Jlanmons u Byapadd (Mc/Daniel a. Wood-
ruff, 1954) — ot 1 mo 10 xe/a.

Yacre meciefioBaTeneil 3aHuMazack mogd0pOM ONTHMAJILHEIX KOHIEHTpA-
muit KobaaeTa It cuaTesa euTamuaa Bie (Hendlin a. Ruger, 1950; Principl
a. Thornberry, 1952; Cypukosa, ITomosa, 1957; Hopansckuii u Jlerymosa,
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1964). B paborax mo momfopy onTHM2ALHBIX (03 KODAIBTA MOMKHO HAMETHTL
IBa TPHHNEOHAILHO PAa3IHYHBIX IMOIX0JAa K MN3YIeHHI0 9TOTO BOIPOCA.

BosbmureTso ncciaefopareeil MCOOTb30BAXH ITPON3BOJILHBIC KOHI[CHTPA-
mi coneii kobanbra, Ges yuera ero cojlep:kannda B ecTeCTBeHHON cpene oOm-
ranma MuKpooprammaMoB. Ilpm Takoit mocramoBKe ONBITOR HOMYIANNCH HPO-
THBOPCYHUBLIC OJaHHbBIe [Oaxke A OOHOTO W TOro e BHOA MHI{pOOpI‘ﬁHHE}'
mos. Hanpumep, o Hpunnmna u Topubeppn (Principl a. Thornberry, 1952),
ONTIMANBHBIMA A CHHTEe3a BHTAMHHA Bjo posaMm XJI0pmeToro KobaibTa
cremyer caurark 26—208 me/a, Torma kak mo maHERIM XemmanH u Pamnep
(Hendlin a. Ruger, 1950) — 1—2 me/a.

Jlpyroii moaxon K MBYYEHWI0O ATOTO BOIpPOCca HAMEYEH B HAIIHX pafoTax,
TMPOREJEHHRX B acmekte reoxmMmaeckoit sxomormn (Hosaaserwif, Jeryrosa,
1964), Havm maygen cnmres eurtaMmuHa Bio nps pasnimuwbix HOHIEHTpaUmaAx
Kobampra v H70 mraMmos GaxTepinii, AKTHHOMHILETOB I TPUOOE, BHIIEIEHHBIX
W3 TIOBHIX OTJA0:eHmi, odorammenusix (Asepbaimeancras CCP) u obegmnen-
aex (fApocmasckasm o6x1.) atmM saeMenToMm. B ONBITAX WCHONB3ORATMCE KOH-
MeATPANNN KODANbTA, NPUOIHKAIONIHECST K ero COAePKaHAI0 B eCTCCTBOHHOM
cpefie obmtammsa Mukpoopranmamos (Konmuecrno CoCly-6H,0 — 2; 37; 65;
100 u 240 x2fa).

ITogapusomniee GOIBMIMHCTBO MITAMMOB, BHIJIEJACHHBIX W3 WI0B, oforaifen-
neix xobanprom (Asepbaimramcexan CCP), xopomo croTesgpyer BHTAMUH
Bi; » mupoxkax mpegenax KOHUeHTpawmil xnopucroro gobausra (41,7% — ot
2 mo 240 mefa; 33,4% — or 2 mo 100 mefa). HaoBopor, ochHoBHAsS Macca
MITaMMOB, H30JUPOBAHHLIX U3 OeXHLLY KoOAJALTOM WI0B, XAPAKTepU3yercs
V3KIMA TpefesaMi KOHUEHTPAMuil XJ0PHCTOTo KoGalbTa, ONTHMAILHEIX I
cuuTesa BuTaMmHa Bjo: 29.2% — or 2 mo 65 mela; 51% — or 2 mo 37 me/a.
9TH maEmble MOKA3LIBAIOT, UTO KOHO2HTPANMH KODAILTA, ONTHMAIBHEIC JIJIA
cmHTe3a pHTAMOHA Bio, ONPeeIAIOTCA CTENEeHb NDPHCIOCOOICHI MITKDO-
OPraEM3MOB K COJIep/RAHITI0 DTOTO dileMelTa B ecTeCTBeHHOI cpele o0mTaHMA
pasIMuHLIX K00albTOBEX OHOTeOXHMUYeCKUX IPOBIHIUI.

Boabmoit mATepec MOPefCTABISET BBLABACHHC OHOXHMIUECKHX MEXaHHn3-
MOB ajanranuii MEKPOOPIaHN3MOE K PASIHYHOMY COAEP/RAHHI0 MUKPODIEMEH-
TOB B BCTECTBEHHOM cpejie OOMTAHNA PABIMYRLIX OWOTEOXHMHYECKNX TPOBHH-
muii. Tonrpko Takmm myTeM MoskeT OBITH IOCTHTHYTO DOHHMAIlHe IPOIECCOB,
MPOUCXOMAIINX TP AfallTallig K FeoXuMmueckuM ycaosuaM cpensl (Hopais-
crmit, 1963).

PacemorpEM sToT Bompoc Ha npEMepe ceseHa,

Muornvu wecaeposarensmu (Levine, 1925, Hewitt, 1951) 0OwL1o mora-
3QHO, UTO TP KYJIbTUBHPOBAHNYN MEKPOOPTAHE3MOB HA CPEJe ¢ BHICOKIMMI
KOHIEHTPAUAME HOHOB CeleHa OHM MPHoOperaloT PO30BYI0 MM KPACHYI0 OK-
pacKy, 9TO CBUIETEIBCTBYCT 00 OTIOKEHHI DAeMeHTHOTO CeleHa B Peayib-
TaTe BoccTanopienms ero coepmHenni. G moMonibio $azoBo-KOHTPACTHON Mm-
KPOCKOIIK YCTAHOBIEHO, UTO DJIEMEHTHGLIH CelieH OTKIANBIBACTCH B KIETHe
B BHle TPaHYI B yacTudek kpacHoro neera (Zalokor, 1953; Falcone a. Nicker-
son, 1963).

llpp mayueHHE pasIUUHBIX CHCTEMATHYCCKAX TIPYII MHIKPOOPranmmsMoB
(barrepmit, akTHHOMAIETOB, TPEGOB), BBJICJEHHEIX N3 H04B OHOTeoXmMmde-
crmwx mwpopmummit ¢ wenocraTroM (Mockosexkas ofn,) u mabwmiteom (Tysmm-
crag ACCP) cemema (cum. rmabm. 13), maMmm ObLIo OoTMedeHO BOCCTAHOBJICHHE
CeIIeHNTA [0 9IEMEHTHOTO COCTOSHUA NPH BHICOKNX KoAmeHTpammsax (500 n
1000 mre/100 ma) nroro snementa B cpeme (Jlerymosa u mp., 1968). Ilo
nangeiy @adpkome n Hukepcona (Falcone a. Nickerson, 1963), moroampme-
¢fl KTeTK: cemeHmrycroiitusoro mramma Candida albicans (RM 806) Gurcrpo
BOCCTAHABIMBAIOT CEIEHUT M0 KpacHoW wMopmduranum aMopdHOro ceneHa,
IMposegennrie IMU HCCIE/0BAHNA ¢ OeckiaerodmsiMu sxrcTpakramu Candida
albicans mokasaim, 4yTo HTOT IpoLece ABIAETCH (PEPMEHTATHBHBIM C OIITHMY-
Mom peiictera npu PH=7 u woumentpanmu cerennta 1 - 107* M. Axrtaer0CTE
depMenTHOIT cHCTeMEI Hcue3alia UPH Juajnie, HO BOCCTAHABIMBAIACH OPH JI0-
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DaBIeHNHI AHATH3YEMEIX BENICCTE T NPOKUIAYEHTOTO HeaMali30BalHOTo DHK-
crparra. Merounmk kodepMenTa, M3YUYECHHBIH HTHMH aBTOPAMME, BRIOYAET XH-
HOH, THOJIOBO@ BeINecTBO, MTUPHITHENYRISOTH] H JOHATOD 2JIeKTPOHA.

HEI ocHone GOﬁCTBBHHHX Haﬁﬂlﬂﬂeﬂliﬁ M JUTePATYPHBLIX JOaHULIX HWaMH
OLLTI0 BBICKABAHO MPEJIOI0/KeHIe, UTO OTHHM I3 OHOXHMIYECKIX MCXAMI3-
MOB afalTamiii MAKPOOPTAHN3MOB K BLICOKIM KOHIEHTPAIUsSM CejleHa B cpe-
Jie ABIAeTcH TosgRIeHne QepMenTa, KOTOPHIl BOCCTANABIIBACT PACTBODIMELE
COGIMHEHISI CeIeHA M MepPeBoguT uX B (hOpMY, HEJOCTYUHYI0 MHKDOOPTAHI3-
MaM, BepPOATHO, HeAKTHBHY0 BHYTPH KIeTOK.

Jlins mojTBep:RjeHEA HTOI0 MPEeJUNOJIOKeHEA HaMH OBLIN IPOBEIeHLl HC-
CJIGJIOBATINA II0 BOCCTAHOBICHNIO cejeHa mTammamm Bac. megaterium, suijge-
gepnpiMa 13 1ous ¢ poicokuM (Tysmmexag ACCP) m mmskum  (Mockos-
cras 000.) cojepiKAHNEM CeJeHa W XapaKTCPU3YIONIHMACA PASIMIHON cTe-
TEHBIO PE3UCTEHTHOCTH K TAHHOMY DIeMeHTY.

Wsyuamucs cremyionime mraMvel Bac. megaterium: rysuncknii mramm 8,
TPUCIOCO0MeHABIH K BHICOKOMY COJCDIRAHHI0 CeleHa B IOYBE U HeajamTH-
pyIONUINiics K HU3KUM KOHIEHTPATMAM ceJeHa, W IOJMOCKOBHBIN mrramm 101
(cBesieBbIIeMeHHERI, aTanTHPOBAHHEBI K HH3KOMY COMAEGPIKAHIIO CEAeHA B MOU-
Be, U 11aCCHPOBAHHBIN, T. €. IPHYYCHHEI K BHICOKOMY COJepAaHHI0 ATOTO Hile-
MeHTA).

OnpiTel OPOBOAMINCH, KAK C HeJbIMH KIeTKAMH, Tak W ¢ OecKIeTOTHEHI-
MH DKCTPAKTAME, IIOJYYCHHBIMH IyTeM MeXaHHYecKOTO PACTHPAHNA KIETOK
¢ kpapuessim neckom (Jlerynosa m ap., 1968).

BeLia uaydyena pegymupylonas ciioco0HOCTh RIETOR U OeCKJIETOYHBIX DK-
CTPAKTOB HPU PasINYHBIX KOHINEHTPAIMAX CEJICHHTA, a TaKke IPU PasTTHOR
PH B maRyGaNnOEHOM cMecH.

Pue. 32. Banaume KOHIEHTpAIWil ce- 7
AEHNT-HOHA B WHKYOHpYeMOil cMecH

HA BOCCTAHOBJCHHE €0 KICTOYHLIMN
CyCIeH3HsAME

A — KIeTKM TYBHHCKOroO mramma 8, BBIpa-
IeHHBIe Ha cpefe Yanexa

KonnuecTrso cexena (B mx2/100 ma): 1 —
5002 — 4008 3 —40; 4—041. B u .B— arr
KIeTEH urramma 101 (COOTBeTCTBEHHO HC-
XOOHOI'0 M IACCHPYeMOro), BhIpallielipie

)
040

o

npu cojpep:xaunum B cpepe 500 (1), 50 (2), i ‘il ; o ‘411 ‘ i
il diainici L 210 00 1000 2 10 100 7000 2 10 100 1000
: ; : 20 200 20 200 20 200

lenernum UOH, MK2 /M7

B peaynnTaTe NIpOBEJEHHBIX HCCICOBAHMIL YCTAHOBIEHO, ITO KJIETOUYHLIE
cycrensum n OeCKIeTOTHBIe DKCTPAKTEL 000MX H3YJeHubX mraMMos Bac. me-
gaterium 1upn nxX WEKYOMpOBAHUM B Cpefie ¢ PA3JMTHBIMI KOHIEHTPAIHAME
cememmra (2; 10; 20; 100; 200; 1000 wmke2/ma) CcIOCOGHBI BOCCTAHABJIN-
BATL €TO JO DJIEMEHTHOTO COCTOSHHA. ¥ KJIeTOUHBIX CYCHeHSmil (pme. 32)
OUTIIMYM AKTHBHOCTH BOCCTAHOBJICHNS CEJICHHATA JICHNT B HHTEpBale KOHIIeHT-
pammit or 10 mo 100 ske/ma (B mepecueTe Ha DJICMENTHBII celeHd), A
Gonpmmucrsa — mpu 20 uke/aa. Onrumarsmas seamannaa pH — 6,4 (pme. 33).
BeckIeTOUHbIe AKCTPAKTH AKTHBHGL IPH COEPRANNE CcejieHAa B WEKyGammon-
moit emecr or 10 mo 100 wmre/ma ¢ omrumymom mpu 100 wmre/ma (pme. 34).
Onrnmanbroe 3nagenue pH pasmimuHo AaA OCCKICTOYNBIX HECTPAKTOB OTHEIbL-
HEIX IITAMMOB: IS TYBHECKOTO ImramMma — 7,0, /st HOJMOCKOBHOTO CBesise-
BeIlenennoro — 6,0 m st moaMocKoBHOTO TaccmposanEoro — 6,4 (pme. 35).

CreneHs BOCCTAHOBIGHHA cejenmTa OeCKAeTOYHBIME HKCTPAKTAMI M Kie-
TOYHBEIMA CYCHEH3WAMI YBEJIMYNBAETCSA ¢ IOBBIOICHEEM €r0 CONeP;KaHHA B
cpenie, B ROTOpo#l BhIpamusaiich Gaxrepun (cm. pue. 32—35).

WHuTepecHo OTMETUTH, UTO MEsK/ly TYBAHCKUM U NIOJMOCKOBHBIMIT IITaMMaMu
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Bac. megaterium wmaGmonaoTcs PasaHins M0 UX CIHOCOOHOCTH BOCCTAHAB-
JWBATH CONGHMT-MON IpH BHpAliWBAanum Ha cpeje Oea jobanieHus CedeHa.
IItamm 8, yeroitlumpblii K BEICOKMM KOHIEHTpalMAM CeJeHa  BbIpanleHHbIl
Ha cpeje Oes pTOro BIeMEHTA MPH HOCJACAYIOLIEM WHKYOHPOBAHHH ¢ CelleHi~
TOM, BOCCTAHABIMBAET €ro /0 ajleMeHTHOro cocrogmms (pume. 32, A.).

CaesxeBLIIe e HHBIH TOAMOCKOBHELT mraMM 101, npucoocodaenuii K HH3KO-
My cofepKaHmMi0 celleHa B I09Be, NpH eT0 BHIpAIUBAHMEM HA cpejie Oes
9TOrO 9JeMEHTa U IocIejlylomeM WHKyOHpPOBAHMM C CEJeHOM HEe BOCCTaHAR-
musaer ero (pme. 32, 5.).

B mpomecce apanrammm mraMma 101 kK Gosee BBICOKHM KOHICHTPAITAM
ceacanTa (b mke nirememrHoro cemena ma 100 ma) cmocoGHOCTHL K Boccra-
HOBJGHHI) HOABIAETCH W Y KICTOK, BHIPAIeHHBIX 6e3 pobasieHus Janinoro
smemenTta (puc. 32, B4).

Hamn ©Ovino mpoBejieno mcciefloBaHHe PeAYIMPYIOIeH AKTUBHOCTH ua-
JAMB0BAHHOTO HKCTPaKTa, HPUTOTOBIEHHOTO M3 KIETOK INTaMMa 8, a Tamke
U3yYeHo BIHAHHE A00ABOK NPORNIIAYEHHOT0 HKCTPAKTA K [HATN30BAHHOMY
DKCTPAKTY W jieficrsie Jo0aBIGHHA TeKcaHOBOM H BONHON a3z K anaImaso-
BAHTOMY SKCTPAKTY Ha BOCCTAHOBIEHUE CeJeHNTA,

Hag ObL10 yeTaHOBIEHO, MUANN3 HKCTPAKTa TPHBOAUT K ocaableHnio pe-
OyOupyomeii aKTHBAOCTH B 2 pasda II0 CPABHEHWIO C KOHTpodeM. ARTIB-
HOCTH NOBLIIAETCH, €CHNH K AHAINBOBAHHOMY HKCTPAKTY HOOABHTEL TPORMIs-
TeHHBI HRCTPAKT U H-TeKCAHOBBIH KoMmonenT. OXHAKO aKTHBHOCTE MPH 3TOM
HIZRE 110 CPABHOHHID C TAKOBOH HeNajm30BAHHOTO skcTpakrta. [lofanka Bopi-
roit aser 0T SRCTPAKINE H-TeKCAHOM K IUHATH30BAHHOMY DSKCTPAKTY HE ORa-
3biBaeT 3aMeTHOT'O BJIUAHUA.

Ed‘e A .
]
[;Z
o
a
i

pH

Pue. 33. Bumanwe pH HA BOCCTAHOBACHHE CENeNUTA KICTOYHBIMI CYCOCH3UAMH. YL
ofosH. cM. HA puc. 32. Konunerrpamus cenera — 20 mre/ma

Da A 5 B Pue. 34, Bumsnne KoHIEHTpa-
28, 7 UMl CeNeHUT-HOHA B WHKYGUpY-
eMoil CMeCH Ha BOCCTAHOBIE-
7 Hue ero 6BCI{JIETO"{HHMK IORCT-

07 1z 2
7 2 paKTaMn
4

2

A — gKCTPAKTHl U3 KJIeTOK TYyBHH-

L
m % J CHOro 1mTamMMa 8, BBIpAUIEHHLIX B
o e o s b ] Jetyni 4 AR

NHUTATENBHON Cpefle CO CJIelYIONIM

1020 700200100070 20 7100200 70 20 100 200 7000  comepmannem mxz/100 ma. 1— 500,

se MH?/MJ? 2—100, 3— 10 w 4 — 0,1, B— 3K~
h . CTpaKTHl m3 KaeTok mTaMma 101
(MCXO0mHOro), BRIpALECHHOrO TPHM cJeayomeM cojeprannu (Mre/100 ma): 1 — 500, 2—50 m 38— 0,5.

B — prerpaktsl W3 KIeTox mramma 101 (maccuposannoro), seIpaneHHBEIX B Cpefle C copepialuem
{mx2/100 Ma): 1—50, 2—0,5, 3— 0,4 mwe Be/100 ma. pH nurydbmpyemolt cMecu mTaMMOB 8 1
101 (mexommoro) cocrasiada 7, mramma 101 (maccmposansoro) — 6
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Pne. 35. Bamaune peamumprr pH ma
BOCCTAHOBJEHHE  CceJieHHTA  OecKie-
TOYHBIMI DHKCTpaKTamMu., VYo o06o3-
Hauy. cM Ha. puc. 34; KOOIeHTpaMua
ceneHa 20 mre/ma

Pue. 36. Hpusble CBeTONOTIOIIEHUST
DKCTPAKTOB IpH pagaHunoii obpabor-
Ke

1 — rercaHg-opranngecrkad (asa mocie ak-
CTPAKIUM TPOKUMAYEHHOIO SKCTpaKTa H-
IMeKCAHOM; 2 — NPOKHNAYeHHEt BKCTpaKT;
3 — BopHad (asa Iocile HKCTPAKIME H- ;
(EKCAMOM; 4 — DHCTPAKT Iocje HATIN3a; 02‘9’9 250 300 350
5 — 9KCTPAKT [0 NHANH3A A frnr)

Tarkmm oOpazoM, TpORWNAIEHHBIe 0ECKIETOUHBIE DKCTPAKTEL COMEP/KAT Be-
MIECTBO, KOTOPOE CTEMYJHPYET BOCCTAHOBICHIE COIeHA W HPH DKCTPAKIHE
TeXcAHOM TePeXoJUT B OpTanmuecryio (hasy.

Ha pme. 36 mpuBejieHEBI KpHUBBIE CBETOIOMIOMEHAS TeKCAHOBOH Opramm-
geCKOoR (assl, TPOKUIAUCHHOTO HKCTPAKTA, 06paboTanHoTo H-TEKCAHOM, A TaK-
sie  OPCKIGTOUHBIX HKCTPAKTOB [0 W TOCHIe AMAIN3a B YAbTpauoIeToBOMR
o0nacTn crnexrpa. Hax BHIHO, NPOKWTAYEHHLIA DKCTPAKT WMEET YETKO BhI-
parKeHHBI MaKcuMyM mornomenns npm 260 Ha., IKeTpaKius TeKcamoMm IoJ-
HOCTBI0 CHHMAET OHTOT MAKCHMYM, KOTODBII 3aTeM TPOABIACTCH B TeKCAHO-
BO-Oprammdeckoi ase.

Ilonyuennsle JamEEe 1O WCCACAOBAHHIO BOCCTANOBACHHA CceICHNT-HOHA
JI0 DIEMEHTHOTC COCTOSNHS KJISTOYHBIMA BECTpakTaMp mrammos Bac. megate-
rium, BBIJICJCHHBIX W3 TOYB ¢ PA3IMIHEIM COJED/KAHNEM CeleHa, YRasblBaloT
H& HaJimYde B JTHX Opranum3Max peaynupyiomieir QepMeHTHON CHCTEMBI, BOC~
CTAHABIMBAIONIEI CeleH,

O mupumpopie (epMenTOi CeleHOPEIYKTA3ZHOH CHCTeMBl TPYIAHO CYIATH.
Opmaxko xapakxrep sroro (epmenTta y KiIeTok Bac. megateriom mogoGen
depmenty, uaiigersomy B kierxkax Candida albicans (Nickerson a. Fal-
cone, 1963). D1y cucremy, mo-BUIEMOMY, ClelyeT OTHeCTH K (DIaBo-mporems-
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HOMY DH3UMY, AeiicTBHE KOTOPOTQ COCTOMT B [epeHoce BIeKTPOHOB OT Tpu-
doconupupnEcofepsiamiero cyderpara depes aasum W XHHOH K Se'*, cBfi-
sagHOMY ¢ guTmoaoM (pme. 37). ARmenTmpopamme XHHOHOM JBYX 2i1€KTPOHOB
CONPOBOK/IAGTCA YJAlIeHHeM KHCIOPOAa u oOpasosammeM Bojbi. Ilpm aTom
HapyIIaloTCA CBA3K CeleHa uepes KHCAOpOj ¢ XHHOHOM, cejeH aRIenTupyer
00a alleRTPOHA, 4 OCTAJBHbIE JIBA TPUCOENUHAIOTCA K CeJIeHY [pH pasphiBe
CeJeH-AMTHOJOBHIX CBfseil, B pesyibrare wero ofpasyercs aMopQHbIi Cele.

Jlamnsiit hepMeHT, MO-BUONMOMY, ABIsSeTCA ImromrasMatmuecknM (Falco-
ne a. Nickerson, 1967). ArxruBHOCTS (epmenrta cBgzaHa ¢ HaludImeM KO-
depMenTa, BEpPOSTHO, XHHOHOBOH NMPUPONLI, TAK KAK DKCTPAKTHBHBIC BEH{ECT-
BA B H-TeKcaHe 00JATaNH CIEKTPOM MOTIOIICHHA, XapaKTePHBIM JUIA TPYIIIIHI

+4 0
e

Se
T

TUH —> @uaruag —>» 0O C 00— O0=5e

5 GH, 5 S

I J
[_upc)'feuHJ

Pue. 37. BosMOKHHIE MEXauudM BOCCTAROBAeHUs cefenut-uonma wnerkamm Candida albi-
cans (Nickerson a. Falcone, 1963)

BeIecTs, COMEP/KRAIMX XUHOH, & aKTHBHpYlomee pangme katuonos (Mg u Ca)
HPOABIAETCH B PE3yAbTate RATANUTHICCKOTO yOHAe s AKeNTHPOBAHNSA DIEKT-
POHOB, BO3HIKAIOIIEro HpH 00Pa30BAHAN KOOPAMHATHOHHBIX U XCHATHRIX KOM-
ILTEKCOB ¢ DeaROM.

Har yske yrassiganochb, hepMEHTHEIE CHCTCMBI TYBHHCKOIO 1 IIOJMOCKOB-
HOTO MITAMMOB Pa3iHIAOTCA MeRIY 000 1Mo pALy IPHZHAKOS.

OcoObtii mATEpec MPeCTABIAIT pPABINILA MeMKIY TYBHHCKAM H IIOAMO-
CKOBHBIM IITAMMAME B CH0COOHOCTH BOCCTAHABIMBATL CEJIEHHT IIPH KX BHI-
pammBanmEm Ha cpefe Oes jodaBieHWs ceseHA. 1lo-BEIUMOMY, TYBHHCKMII
mramMM 8 obnagaer KOHCTHTYIMOHHBIM (epMEHTOM, KOTODHIH HpUCYTCTBYeT
B OpranmaMe Jaske TPE eT0 BEIDANUBAHWN HA cpefe Oes pobaBieHNA celie-
Ha. dra ocobenHocTh (epMenTa oOBACHAETCA TeM, YTO ImMTamMMm 8 obuTaer =B
TOYBe, 3UAYNTENBHO oforamieduHoil celeHoM, B Takux yenoBugx Ooabioume
KOIMYeCTBA cejJeHa ITOCTOSHHO BOBIAeKaoTes B obOMen pemects, Opranmsmer
mpuciocofmInek K W30LITRY celeHa myTem o0pasoBaHWA KOHCTUTYTHBRHOTO
depmenrta ceaeHpeayKTazbl, BOCCTAHABINEBAOILEH PACTBOPUMLLL celeH JIO He-
PaCTBOPUMOTO HIEMEHTHOTO COCTOSHHA.

Y mopgmockoshoro mramma 101, obwrapmero B ycIOBHAX HHBKOTO CO-
JAep/Rang ceJeHa B I0YBe, HeT HeoOXoamMocTm 00e3Bpe/KABATL W3OBITOR
proro wpueMeHTa. lloproMy cenenpepykTasa MOABIAETCS Y HETO TONBRO TIPH
BREIpAIIIBAHIE HA Cpefe ¢ A00aBIeHNeM celieiia I SABINETCA aTallTABHEIM WH-
pynmpopannbtiM QPepmentoMm. VHEAYRIUA celeHpeAyRTasH HaGHIOMAeTCH TARMKE
Yy TYBHICKOTO ITaMMa 8, TaKk KaK €¢ AKTUBHOCTh BO3pAcTaeT IpPH YBeImie-
HUH cOTlep:KaHnA CeIeHNT-NOHA B cpe/ie.

Ha ocEOBAHUE mpoOBeeHHLIX WCCIACOBAHNII MOKHO CYHTATH, TTO OMOXUMI-
YeCKHil MeXaHM3M AafanTaliii MHKPOOPTaHH3MOB K BEICOKOMY COJePHAHNI0
cejena B cpefie sakmiouaercs B (JePMEHTATHBHOM BOCCTAHOBICHITH PACTBOPII-
MOTO CEJeHHT-HOHA J[0 DIeMEeHTHOTo cocTosnmsi. Takue Hpomecesl aganTamun
OJJHIIX ¥ TeX ke BHJOB MHKPOOPTAaHUBMOB K pPAas3InyHOM KOHNEHTPALHE B
IOYBaX CejieHa IPOABIAIOTCH PA3IMIH0 B TeoXHMHYECKHX ycaopuax Tysma-
croii v IMogmockonmoii nposnmimn. Ouennpo, Omojormaeckas NpUpPoOaa Opra-
HE3MOB OJHHX BHIOB B pPAaBINYHBIX TEOXMMHYCCKHX YyCJIOBHAX MOMKET B3HA-
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9ATEIRHO PABNHUATLCA. B TaKAX yCAOBHAX BHIOBOE JKUBOE BeINECTBO (o/mo-
To BHUjfa) OY/AET TAKKEe HeHCHTHIHEIM.,

Tlenernueckas TpamcopManusa aganTHBHBIX PEAKIMI K ONPENeICHHOMY
COMIEP;RAHNI0 XAMHYECKAX 3IEMEeHTOB B eCTeCTReHHOIl cpeje o0wWTaHum ¥
MukpoopraHnamos. Har Obuio IoKasano B IpejnyIIIX pasfenax, IIOYBeH-
Hasg ®W wiaosasg Mukpoduopa mpucmoco0ieHA K OMpe/eSeHHBIM KONT[EHTPAIH-
AM KobarpTa, Meqn, MolubIeHa, BaHajusd, ypaHa, 0opa H CeJeHa B ECTeCT-
BeHHOI cpefe obmranusa. [Ipepgcrasnsiio maTepec monydenme mHpOpPMATAR O
reHeTmyeckoil mpupoae mponeccos mpucnocotierus. C aToil IeNb0 HaMm cie-
IaHa HONBITKa TeHermdecKoil Tpamcopmannm ¢ momompbio JHR mexoropsx
HROJOTHICCKIX TPH3HAKOB ¥ MUKPOOPTaHU3MOB.

Pne. 38. Boccramosienme ceie-
HuTa Bac. megaterium

1 — noHOD (mramm 8), 2—4—

TpaHcHOPMAHTL (COOTBETCTBEHHO
T-8; T-6; T-5); &5 — penunuenTt
(mramm 101)
R d
0 2 10:020 00 200 f.'e/m‘iaﬂﬂ
S —>

B pepsnix onsitax Gbura mposemena mepepava ¢ nomompio JHK yeroitgn-
BOCTH K M30LITKY cejleHa B TouBe I 00pasoBammsa celeHpeAyKTasnt y DBac.
megaterium. Wceaefosaamesh yrke onmcamnble HaMu ImTaMMsel Bac. megaterium
8 um 101, msolWpoBaHHEe H3 IOUYB C HEOAMHAKOBEIM CONEP;KAHUEM CeJeHa,
XapakTepHayoInecs HeOANHAKOROM YCTOHYMBOCTLIO K CeJNeHY ¥ PA3INIHBIM
XapaKTePoOM CelleHpPeTyKTashL.

B rauecTe MOHOpaA MCHOIB30BAIN INTAMM 8, cIOCOGHBIR PACTH NPH BHICO-
KuX KommenTpamiax cexexa (mo 500 me/a) m obramaronimit KOHCTHTYTHBHOMN
cenenpenykrasoil. PemunmenTtom cayssma nrramy 104, pacrymmit mpm Gosee
HUBKHX KoHNeHTpamusx ceiena (mo 180 mz/n) m obnajarommii aganTmeHOI
celeHpeIyKTa301.

B raGmr 19 mpepcrasiensr mammpble, IWLIIOCTPUPYIONHE TPAHCHOPMATINIO
yerofiumpocTn K cenery y Bac. megaterium. M3 rtabommel Bummo, 9ro B
HAIIHX ONBITaX 1ponentT TpancopmanTos (0T 06IEro ducia KIETOR) COCTaBHI
0,05—1,08%. TIposopor (1966) m IMapuiickas (1967) moryumin y Bac. subtilis
or 0,05 mo 0,08% rpancdopmanros, Xourne (1960) y Garxrepmii — or 0,2 no
5% (mmorma 17%).

Ha pme. 38 mpepcrapnensl janpwie 1Mo OOpeliesleHRI0 peAyIupyIomeil cmo-
cobmocT y poHopa m rpascdopmantos. Pemmmrent (mramm 101), seipamen-
HEI Ha cpexe 0e3 cexeHa, MpH IMOCIEAYIOIEM UHKYONPOBAHUU ¢ CEIEHOM
He BOCCTAHABIMBAET ero. ¥ jomopa (mramMm 8) npm 5TEX e YCAOBHAX 06-
HAPYy/KUBALTCA CeJeHDeyKTa3A.

Tparcdopmantsl, mogolmo moHOPY, 00JATAI0T CEICHPENYKTA3HON aKINB-
HOCTBIO, HO B MeHBINEH CTeHeHu, 1eM JKOHOP.

Hamun yeramosiemo, uro yeToHumBocThH K CeleHy W cIOCOOHOCTE CHHTe-
BHPOBATEL CeleHpeflyRTasy Ha cpeme 0e3 celeHa coxpamsaimes y Tpamncop-
MaHTOB B TeYeHme ABYXJCTHHX NEPECeBOB B JIaGopaTOPHEIX ycxosmax. Iomay-
YeHHBIe PE3YIAbTATH IOKAZAN HACIEACTBEHHBIT XapaKTep YCTOWINBOCTH XK
cemeny y Bac. megaterium 8, ofuraiomero B ycaoBmsax maGBITKA 5TOTO Hie-
MeHTa B II0YBe.

fApnenme remermueckoit rpancdopManun 650 HCOOABE0BAHO HAMNI TAKKe
UpPH WBYIeHUN TPHUPOAEI TPHCHOCOOMTEIBHBIX peakmuil K ma0eiTKy Gopa B
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Tabaumuma 19

Tpancdopmanua yCToiiunBocTH K ceneny y Bac. megaterium

Conepiiague B 1 ama Conemraane B 1 ma
CyCneH3HH IIDOHB&E'{T CYCIEH3MH Hpoﬂ.%ﬂ‘p
MNNe TpaHc@op- NN TpaHchop-
OUBITOR) oomee xomn- E;I;c‘:! o hoiglllllz?‘g n‘&{; OBITO omee soma- ;“;ﬁ? 2 !gg[?l‘t;gg 3’1‘;-
HeCTBO rpagcdop-| caa KiIeTok qJecTBO rpaHcdop-| ciia KIeTor
KJ1eTOK MaHTOB KIIETOK MAHTOB
1 3 684 200 6640 0,18 7 6 430 200 15 600 0,24
2 7 275100 14 700 0,22 8 4 515 000 4820 0,10
3 2 430 000 26 400 1,08 9 4 400 000 6400 0,14
4 | 5960000 7900 0,13 10 | 4062000 3500 0,08
5 7 100 000 19 300 0,27 11 7 090 000 4000 0,05
6 4 630 000 21 000 0,45 12 4 010 200 5750 0,14

Hoxrpoas: JTHK — HeT pocTa Ha 9YallKkax; JOHOP — Xopowmit pocT Ha cpexe Jamexa Oes cedena o

¢ podapnenuem 200 me/a; penunuenT — xopommit poct Ha cpene Ges cemema. Ilpm 200 me cesteHa
HAa JIATP DOCT OTCYTCTBYET,

nouse y Act. indigocolor. Vcciefosanua npoBofuianch ¢ JBYMS IITAMMAMEA
Act. indigocolor (1100 m 1029), BrijenenEBIME W3 TIOYB © PABIMIEBIM COJEDP-
sagmem Oopa 1 00pa3ylOMUEMK CHHUIT NUTMeNT. T INTaMMbI 00Ta1a/n HeoIH-
HAKOBOIl ycTOHUMBOCTLIO K GOPY M pPasimunbiM MHATMEATO0GPABOBATIEM.

B xauecrse monopa ucnoibdosamm mramm 1100, BEIZeTeHHBHT U3 TOURLD
C BBICOKNM cofiepskanmeM 0Oopa m mpucnocoOleHublii K m30BITKY 9TOTO piie-
MEHTa B eCTeCTBeHHOI cpeme ofmranma (mpejeabnas KOHMEHTPAIAS JLIA DPO-
cra — 12 2 Oyper ma autp). Pemmmimemtom caymmn mrams 1029, usommpo-
BaHHBII 13 IOYBBL ¢ HUSKUM coflepskarmeM Gopa (UpefenbHas KoHMeHTpamus

2
S

&
S

§

Pue. 39. Poer Actinomyees in-
digocolor mpm pasamuEoM cojiep-
sraunn Gopa B cpeje

71— poHop (mramm 1100),

2 —— tpapchopmanT (mramm T-17),

3 — penunueHT (mTamm 1029)

oo
=
=

3
S

| i
J i/ 5
Bypa 6 cpede (e/n)

Buomacea (m2 cyxoeo Gewecmba)
g
S

CS

mas pocra — 2 2 Gypw ma autp). Ham yganocs moayuuts TpancopManTsl,
yeToiiunBEle K 0oee BHICOKHM KOHUeHTpamusaMm Oypsl — 4 2/a, uem mraMM-
perunnent — 2 2/4: ua 381—583 womoHmm mTAMMAa-perunuenTa MPUXOWT-
¢t 1—6 Romommii TpancopmanTos, uro cocrapiger or 0,21 1o 1,38%. B omsr-
rax Mamemoxa (1963) mpouent tpamcdopmantos roxebanca or 0,1 go 2,5 %.

Ha puc. 39 mpepcTaBieH POCT MTaMMOB — JOHOPA, PENMIHMEHTA ¥ TPAH-
chopmanta T-17 mpw pasnmaHoM cofepaHuu Oypbl B NUTATEIEHOH Cpeyie.
VY nomopa (mramm 1100) omruMaapubri poct maliofascs B npejenax oT
0,08 1o 6 2/a. Ilpn AanbHeimeM yBeamueHWH KOHIEHTpALAil OypsbI B cpefie
pocT mocTeneHHO ymeHbImazca u npm 14 2/4 orcyrcTBOBAm coOBCeM. ¥ IITAM-
ma-pemunmenta, (1029) smaumrtenbHOe yrHeTeHHe pOCTa MHPOHCXOMMIO Yike
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ipu comep:rannm Oyper 2 2/4, a mpu 3 2/4 pocT NOMHOCTHIO IOJABIAICAH.
Tpanrcdopmanr (mramm T-17) xopomo poc B mpemenax or 0,08 mo 3 e/a,
upm 4 2/4 pocT wacTMYHO YyTHeTAJCH, 4 OpH D 2[4 — OH OTCYTCTBOBAI.

Taxum o0pasoM, o CPABHEHWI0 ¢ PEIUMHEHTOM y TparcfopManToB o0HA-
pyieHo paCH[HpOHHD OHTHMYMa pocTa u CABUI IIPB,IIBJIBHBIX st pDCTa KOH-
nenTpamnii 6opa K 6olee BEICOKUM 3Ha4eHUAM.

B ompitax mo remersdeckoil TpaHcOpMamEm HaM# TOKazaHo, UTO y He-
roropeix kKyabryp (Bac. megaterium, Act. indigocolor 1100 mn 1029),
O0HTAIIAX B PasiUYHBIX FEOXUMUYCCKAX YCIOBHAX, IIPHCOOCOOHTELHBIE pe-
AKIIIH K OLpeJeJeHHOMY COIep/Kaiuip cejena m 0opa B €CTECTBCHHOI cpe-
ne o0HTAHOA HOCAT HACHEICTBEHHBII XapakTep W o0YCIOBIEHEI TeHETHIECKH-
MII 0CODEHHOCTAMI 0PTAHN3MOB.

ITo mamemy nDpeamomokeHNI0, MTAMMEl, XapaKTePH3YIOIIHECHT O0JIBIION
yCTOMYMBOCTEI0 K W3OBITKY BIEMEHTOB B eCTeCTBEHHON cpefe o0OHTaHHA U
HaC/HeCTBEHHLIM YAPAKTePOM 5TOT0 NPHSHAKA, MOTYT IIPeICTABIATH 00Ot
myrtantsl, llo-BagmMoMy, B sKeTpeManbHBIX YCIOBHAX CPeXsl oOMTAHUA BEI-
COKOe CcOfep:RaHne MUKPOXJIEMEHTOB MOMKEeT SABHTHCH MYTATeHHEIM (AKRTOpOM,
ION, HelicTBIEM KOTOPOTO W3MEHseTCs HAcHeCTBeHHAs NPHPONA CPraHH3MOB
7 BOBHUKAIOT MYTaHThI, 00JaJaI0le HOBHIMI TeHETHYECKUMH CBOCTBAMIL.

Haxoniienne MAKPOdIeMEHTOB MUKDPOOPraHM3MaMH, OOMTAINMH B pas-
JHYHBIX TeOXNMUYECKHX YCJAOBHAX. JlWTepaTypHEIe [TAHHEIE O COMEP:KAHNN
MHIKPOAJIeMEeHTOR B MEKPOOPTaHH3MAX OYeHb OTPHIBOYHEI M HEMOTHBL ¥ IIPej-
cTaBuTeNeil OTJeJbHBIX CHCTEMATHYeCKHX Ipymm o0HADY;KeHBI MOJMOeH,
Mejlb, HUKEIh, KoOAnLT, MEHK, MapraHel, jKejes30, cepa, CBUMHEI, oM, ypaw,
cepefpo, cejaeH, cTponnmii, 6apuit, autnit, amomunnii, kaasnni (Leach, 1905—
1906; Bradley, 1910; Kupzic, 1929; Barber, 1935; Williams et al., 1956;
Bepmora, 1956; Koch a. Dedic, 1957; Keller et al., 1958; HKpacuiabuu-
KoB 1 1p., 1958; RHosansckuit m pp., 1965; Kpacuapnmeos, 1967; Kassner
a. Kamen, 1968; Barsaoumit, 1907).

Horazamo, 1T0 HEKOTOpPBEIE MHKPOOPTAHHBMBI MOTYT AKKYMYJIUDPOBATH M-
KpodIeMenTHL B KOJIMYECTBAX, B COTHH DA3 HPEBBIMAINNX HX COjEp/HAHHmE
B mmrarensnoit cpeme (Tosic a. Mitchell, 1948; Bacc-Illagxam, 1959).
ITpn sToM cTemeHb HAKOWICHHA MHIKPOJJIEMEHTOB B KJICTKAX B3aBHCHT OT
BHJa MHKPOOOB, cocTaBa cpeisl, or nejqmumasl ee pH, cHaG#memma nosmIyxow,
H00ABOK MHKPOYIEMEHTOB, OT KOJMYECTBA KIETOK B eAUHHIE o0heMa U JPy-
rux arropor (Neyland et al., 1952; Gesswagner a. Altman, 1967).
OcHOBHAf 4aCTh MHKDOAIEMEHTOB, TOTIOMIEHABIX MIKPOOPTaHH3MAaMM, TPOY-
HO CBASHIBACTCA B KIETKe W He yHansercs mpm ormeiBamnm. Ogmaxo Bompoc
0 QopMax coefmHenuii MIKpOdTeMEeHTOB B MHKpPOGHOH KIeTke waydeH eime
HEeIO0CTATOTHO.

Hamu mecrmemoBanoch KoHMeHTPUpoOBAHHE ypaHa, cejena, Oopa, Moanbmena,
BAHAIHUA U M/l MEKPOOPTAHM3MAMH, BRIIEIEHHBIMI U3 WIOB W M09B, coOpaH-
HBIX B HEOOMHAKOBLIX TCOXTMHYECHKUX YCIOBUSAX. OI'IBITBI opoBoauanch Ha M-
TATeJLHBIX CpefaX W HOYBeNHBIX BEITAKKAX 0Oe3 MOOABIEHIS MHKPOICMEH-
TOB W ¢ BHECCHIEM HX B PAZIHMYNBIX KOHIEHTPAIIAX.

Hamp mokasaHo, 4T0 KJIeTKM MUKPOOPTAHW3MOB MPH WX BbIPAITHBAHUI
Ha OUTATeTRHBIX cpejax ¢ JioDaBIeHEHeM pPAasINYHBIX KOHIEHTpalnii MHKPO-
BIeMEHTOB MOIYT HaKamimpath: ypaHa —or 1,5-10~% mo  3,6-10-'9%,
ceiena — ot 2,6 - 107° mo 1,8 - 10-'%, mommbnera —or 1,0 - 10~* mo 4,5 -
- 10-2%, Bamagms — or 6,0 - 10~° no 1,7 - 10—2%, memu —or 2,0 - 10~* no
1,0 - 10—*%, Gopa — ot 2,1 - 10~° 5o 3,9 - 10-'% (Komaasckmit u mp., 1965,
1966, 1968; Jlerynosa u mp., 1968; Tpuboscras, Jleryuosa, 1969).

Y mopasasfoniero GoNBIIMHCTBA M3YUEHHBIX MTAMMOB KOHIEHTPHPOBaHIUE
MIKPODIEMEHTOB KACTRAMIL BO3PACTAIO0 10 MePe YBeNHIeHHS WX COJep/RaHms
B IMHUTATE]bHO’.cpese.

Ilpencrapisio mATepec cpaBHATL 3AKOHOMEPHOCTH HAKOIJIEHIA MHKpO-

9IeMEHTOB Yy MHKPOOPTraNN3MOB, oOMTAIOIINX B IOYBAX W WJIAX ¢ PA3JIHIHBIM
HX COIEepsKAHIeM.

3 B. B. KoBaabCKnit
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Hamnm yeranosieno, 9ro IpH yBeJIHYOHUN KOHIEHTPAIUH CEJIEHA B CPENe
¢ 1,0-10°7 mo 5,0-10°7% ero comepskanme B Kierkax Bac. megaterium mourn
HEe H3MeHNJ0Ch. le’l ,ELE.JILHeﬁ]I[BM ypeamdyennu COI[QP?I{&H[IH ceJena B cpene
ero HAKOIUICHWe OakTepusMu 3HaukTenbHo Bozpocao (upm  1,0-1079% —
B -2 wpasa, mnpm 50-10-°*% —=s 7,2 pasa, uopm 5,0-107°% —
B 80 pas). OuepmyHO, 94TO B OmpeleeHHBIX MPeIeTax KOHICHTPAIMl CeaeHa
B cpejfle v lofMocKorHoro mraMma Bac. megalerium ¢ymecTsyer orpanimyenne
HOTIOIICHIA JAHHOTO METAjJaa M3 Ccpeisl, T. €. ero peryimposanue. Llpm jo-
cTIZKeHHH HoporoBoil koHmenTpamun (5,0-1077% ), mo-BuiuMoMy, IPOHCXOART
HApPYINeHIEe peryJNpPOBAHNA MOTJIONCHEA CeleHa W3 CPeJibl. UPHBOAATIEe K
CIIBHOMY YREIMUEHII0 €r0 HAKOILIEHIS KIeTKAMH. ¥ TYBHHCKUX IITaMMOB
9 u 20 moporoBhle KOHICHTPATHN, BGHIOIE KOTOPBIX HAOIIONANCA CPBIB pery-
JMUPOBAHEA TOWIOMEHNA cejdena W3 cpejbl, Jemannm npm Holdee BEICOKOM
cojiepanuu proro suemerta — 5,0-1078% . Iloaydenusie TaHAbIe CBHIETEILCT-
BYIOT 0 CYHIECTBOBAHNN pa3Jnvmil B HAKOIJIHHH celJeHa Yy RyiIsTyp Bac.
megaterium, ofUTAIIIY B MOYRAX ¢ HEOAHHAKOBBIM COEPIATHEM ITOTO Me-
raiia. Minrepecno 0TMETUTH, UTO ¥ TYBHHCKOTO IITaMMa 8, ¥ KOTOPOLO YCTOM-
qIBOCTL K U3OBITRY cejega B NoYBe, HO-BHIMOMY, HMEET HaCHAeICTBOHHDIH
xapakrep, He YIAT0Ch 00HAPY/KNTL CPHIBA PErYJIUPOBAHNA TMOIIOMEHNS 2TOLO
pleMenTa M3 cpeisl Aaske npu comepswamumu B cpege 1,0-10739% cenema.

Y U3yTeHHBX MITAMMOB AKTHHOMIIETOB, 00HTAIONHNX B MOYBAX © HEo[u-
HAaROBBIM COI[BPH{&HHBM celena, Tak#die GLI.?II] VCTaHOBJICHDbL pasJauuna B IlOpO-
roeix womnentpanmax. Wa pume. 40 mupmwo, 4To Yy DOAMOCKOBHOTO HITAMMA
Act. grigseus 39 pezroe yBeJUUeNHEe HAKOIJIEHNSA CEJI€HA IPONCXOANT Ipu 00-
Jee HH3KOM cojepssanunm srToro asaeMenta B cpene (5,0-10-7%) mo cpas-
Hennio ¢ TtysuHEcKumm mramMamu Act. glaucus 18 m Act. achromogenes
11 (coorBercreenno 1,0-107%% n 1,0-10-5%).

¥V nopMockoBHEIX mitamMMos Tpubor ua popa Penicillium (pme. 41) sepx-
HSIST TOPOTOBAST KOHIEHTPAIUsL, NP AOCTH;REHHH RKOTOPOl HalI0Iamoch pes-
Koe yBeImdenne HAKOIUIGHNs CejieHa OpraHmmaMaMi, JiesRala MpPH CojlepPAtaHnm
ero B cpege 1,0-10-%%, y rysmmckmx mrammos — npm @ 5,0-10-%9% —
1,0-10-5%. Ha pucyHKe BuAHA M HIGKHEAS [OPOTOBAS KOHIEHTPALUA, KOTO-
past Ui TYBMHCKHX NITAMMOB, BEePOATHO, CABHHYTA K OOJILIINM KOHIEHTPA-
IUAM 10 CPABHEHNHI0 € ToAMOCKOoBHEIMm mraMMmamu. Ho mumamasonm wommemnt-
panyii, B KOTOPBHIX HPONCXOIUT PEryINpOBaHye IOITONCHHA KICTKAMH ceJe-
Ha, ¥ TYBHHCKHUX IITAMMOB HECOMHEHHO IIUpe.

Ha pme. 42 mpemerasiens! Jamnbie 110 KOHMEHTPHPOBAHMIO ypamna JBYMS
mrammamu Bac. mesenlericus, o0uraiomuMi B WIOBBIX OTTOREHIAX © PasImd-
HEIM CofiepsEanmeM aToro ageMenta. 1a aToro pucyHra BHIHO, 9TO HOIMOCKOB-
HBIl IITAMM, BRIIEAEHHBIl U3 WIOE ¢ HU3KNM COAED/RAHMEM ypaHa, NpPH KOH-
merrpami B cpefe 2,8 -+ 10779% oToro saeMmenTta HaKamIiBaJg HOYTH B IBa pasa
MEHBIIe YPAHA, YeM MCCHBIKKYIbCKIIT MITaMM, M30JAPOBATHEIT M3 HIOBHIX OT-
JOKEHmiT, 000TaIeHHBIX JlainbiM MeTaioM. C IMOBBIIIeNTeM COJep/RAHIA ypa-
Ha B cp(,‘ne ]'EOJLMOCKOBHLIFI mTaMM WHTEeHCUBHO KOIU];BHTPHDOBR.H ITOT 2le-
MEHT, B TO BpPeMsA Kak ICCHIKKYJILCKUI IMTaMM HAKAILTHBAL YPAH B MeHLIIei
crenern. IIpw caMmom BhicokOM comepskamunm ypaua B cpefe (8,3-107*%) mop-
MOCKOBHBIIT IITaMM aKKyMyamposal ero B 1,6 pasa Goabime, 4eM HCCHIRKYIb-
ckuii mramu. Ilo-BummMoMmy, V mcCBIKKYJILCKOTO ImTamMa Bac. mesentericus
CYN[ECTBYIOT MeXAHH3MBbl, peryJlupyolne TOTIOMEnne ypaHa W3 CPefbl, 4To
RaMETHO HA IePeIoMax KPHBOH MOIJIOMCHUS ypala MCCHIKKYILCKIM IITAMMOM
(B mpepenax koumenrpamun 5-10-5—5-10-5%).

ITCCHEIIOB&HHH, HPOBBJIC‘HHLIE C YUeToM cojepiannsa }I[II{POBMEMGHTOB B
eCTeCTBEHHON cpefe oOGHTAHIA, NMO3BOJMIN BBIABHTH IIOPOTOBEIE KOHIEHTpA-
OUN B YCTAHOBHTDL, UTO ME;RIY COIep:RaHmeM MUKDOJIeMeHTOB B cpejie W B
MEEPOOPTAaHEEMAX CYIECTBYET He IpOoCTo HIPAMAS 3aBHCHMOCTh, a Doaee
CIOKHBI® BAKOHOMEPHOCTH, OIpeje/sieMble OMOIOTHUECKON NPUpoOoil opra-
HI3MOB.

¥ MuKpoopranuaMor, o0UTAIOMIIX B HEOANHAKOBHIX FEOXHMUTECKHX VCJIO-
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BHSX, IIOPOrOBbie KOHIEHTPAIH, BBIMIE KOTOPBIX HPOHCXOJAT CPLIB PETYJIIPO-
BAHNA, PABJNYALI M ONPEALIAIOTCA BHAOM MIKPOOPTANM3MOB W CTEHeHBIO
ajanTamuy UX K YPOBHIO COIEPIRAHMA MUKDODIEMEHTOB B eCTeCTEeHHOH cpe-
Je oburanus.

[To-Bumgmaomy, orpannuennme HTOTIOMEHNA DIEMEHTOBR W3 CPejBL, T. e. ero
PeryIIpoBaHNe, ABIAETCA OJHUM M3 MEeXaHH3MOB aJaNuTaluu MUKDPOOPraHus-
MOB K m30BITRY TeX WIHN JIPYTHX DIeMEHTOB B Cpefie.

Poap MHKpooprannsMoB B OHMOTE€HHOII MHTpAHA XNMHYECKHX 3JIeMCHTOB.
flupoe BemiecTBO ROJIMTECTBEHHO XAPAKTEPH3YETCS BECOM, XUMOUIECKHM CO-
CTABOM 1 TEOXMMHTECKON dHeprueil, T. €. ¢HOCODHOCTHI0 TMPOUBBOANTH liepe-
MeljeHne XUMHIeCKHX ajaeMentoB B Ouocdepe — Omorenayio murpaiuo (Bep-
Hajgckuit, 1926).

Boapmoe snavenme s uepeMenieHirs, KOHUEHTPHPORAHUI It DPACCOHBANII
XHMUYECKIX DIeMeHTOR HPHHAICHKIT MOIKPOOPranu3MaM BBUAY MX OTPOMIOI
cropocern pasMuoskenms. llo mopcueram B. U. Bepuancroro (1940), mna Gak-
TepHil CKOPOCThL «pacTeKkaHmsy s;kuann pasHa 33100 cwm/cer, mpmbanikages K
CKOpPOCTH 3BYKa. B ¢Baam ¢ pTuM maydemnme poJN MHKPOOPTanMaMOB B OHO-
fEHHOIL MUTpallmy XOMHTECKHX HJIEeMEHTOB TPEJCTABIgeT HeCOMHEHHBII HH-
repec.
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Tatamma 20

Poas mousennoii Muxpoduopst B Guorennoii mMurpaguu Gopa B cydpernonax Omocdepnt
€ pazaHYHBIM COJlePKRAHNEM BTOT0 HICMEeHTa
(pacuer Ha caoit mousp 0—20 ¢ na mwromann 1 2a)

Becna
Cojiepixanue Gop, cBA3aH-
fopa B 1104~ HEIl ¢ GHO-
CyGpernoHs! Guochepst BaX, K2 Ha BeC cyxoit CONEPIRAHNE | naccoft, O
cyxoe GHOMACCHI, dopa B Omo- | g1 pgpgero
BellecTBo T macce, ®e cofep:RaEuA
B IIO4YBE
C mmsrpM cogep:ranmeM Gopa (flpo- 60 0,63 0,011 0,018
¢laBcKadg 00..)
C BeicOoRHEM copiep;ranaeM Gopa (Ce- 700 1,74 0,853 0,12
sepo-3anagnniit Rasaxcram)
dramonnas wepHOo3emuad zoHa (Hyp- 91 1,07 0,032 0,035
cKaA 06J.)

OuwerngHo, PoIE MUKpPOOPranU3MOB B OHOTeHHOW MUTPAINHI JIeMEHTOR B
OCHOBHOM OyIeT Ompee/AThCA TPeMH BelluHHaMim — pX OHOMAaccoll, CKO-
POCTBLIO PABMAOKEHNS I yPOBHEM KOHTCHTPIPOBAHIL MME 2JIeMeHTOB,

Hamn meeaegopanusa B 00/aCTH TeOXIMUYECKON DROJIOTHI HMOKA3ZQII, 4TO
Xapagrep m pasMepbl OHOTE@HHO MUTIpAINNHT B 3HAYNTENLHOR CTELeHH 3aBHCSIT
0T KOHTEHTPATHN XUMHUCCKHX DIEMEHTOR B CPee I OT CTEHeHW IPUCIO-
cobmenitss MEKPOOPIaHM2MOB K TeOXnMIIecKkuM (DaKTOpaM CPefb,

Ha puc. 27 mpefcrasieHsl cpasBHUTe/ALHBIE JaHOLie 1m0 OmoMacce U Ha-
ROIIeHWIO ypana MCCLIKKYIbCHEM ¥ TOAMOCKOBEEIM mrTamMMamu Bac. mesente-
ricus. ¥ mechIKKyabcKoro mraMMa 704, npucmocofIeHmHOTO K BBEICOROMY CO-
AepskaHN0 ypaHa B wiax, HaROIUIEHME ypaHA WIGTKAMH M POCT HMAYT Ia-
palziesbHo, T. €. HOBBRIMIAKTCA ¢ YBEIMUYEHHEM COReP:Kamusa 2T0T0 HIeMeHTA
B cpepe. ¥ MOAMOCKOBHOTO IMTaMMa 782 nmaKOIUIeHne ypaHa KICTKAMO BO3-
pajcTaeT WO Mepe TOBBINEHHS €T0 CONep:KaHOS B Cpeae, B TO BpeMs Kak
GmoMacca yMeHbIIaercsa, ocoberso sHavuTenao upu 2,8-10749%,.

Tarmm o6pasoM, y aganTHPOBAHHOTO HITAMMA IIPI BEICOROM COJ@pP/RaHHN
ypana B cpege (8,3-10-*%) naluojlaeTcs MakcuMaIbHoe KOHIEHTPHPOBAHITE
ypaHa U MaKCHMa/JbhHOE HAKOILIeHWe OmoMaccehl, B TO BPeMS Kak y HeajallTH-
POBAHHOTO IITAMMA IPH BBICOKOM KOHIEHTPHPOBAHUI ypaHa OmoMacca Kpaii-
e wmana. OueBmmno, 410 TPUCHOCOOMEHHBIT MITaMM Oymer HrpaTh Oodee ak-
TUBHYK) POJb B OHOTeHHOl MHUTpANUm ypafda, ueM HeHpPHCIIOCOOIeHbLiL.

Ha puwe. 31 noxasana saBmenmMocTh aszoTuEcanum, HAKOIIeHHA 6GmoMmac-
OBl W KONTEHTPUPOBANNA MoamGiena oT crenenn npucnocobremnocTn Azoto-
bacter chroococcum K copepsraniio MoanOIeHEA B HOoYBAX,

V¥ ysbexcroro mramMma Az. chroococcum 16, agantnpoBaHHOT0 K BBHICOKIM
KOJIMYeCTBAM MOJImONena, ¢ MOBEIMIEHNEM CONePsKaHis dTOL0 DISMCHTA B Cpe-
e BHAUNTEJRHO YBeIMUABAIOTCA a3oT(uKcamus, fmoMacca, KOHIERTPIIPOBANIIE
MonmbIena KIeTKaMm.

OueBugHO, €ro poib B GHOreHHOH MuHrpammm MoaubaeHa @ azora Oyaer
ropasao OOiplleii 10 CPABHEHHIO CO TITAMMOM D, aJanTHPOBAHHLIM K HI3-
KUM Kotentpamuad Mmoaudnena (puc. 31, A).

ITpuBenennble JMamHEBIE IIOKA3BIBAIOT, YTO TNPHUCIOCOGJEHABIE OpPraHu3MEL
AKTHBEHO paBMHO}EﬂIOTCH, HaKaIJIMuBawT 60..’]]-;],{[3/'1:0 6110M8.C-Cy " 1o HLIPHH'\'BHHIO
B. W1. Bepuajexoro Geictpo «pacTexaores» » Onocdepe. CienosaTensio, onm
00;1aaloT BEICOKOI IeoXuMIUecKOH dHeprmeii, KOTopas XapaKTepnayeT pasMe-

pbl Omorennofi Murpanmm. Pouas mempucmocoOiennsix mraMMos Oyjer 3uaum-
TeJIHHO MEeHLIIei.
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JleTo Ocenb
60&3. cBasani?mﬁ 606;). csaaani;f[mﬁ
comepHanue ¢ Omomaccoit, cofepanne ¢ Gmomaccoit,
gg%hfgé‘(?i + | 6opa B Gmo- % or obmiero 253;3’5‘3,};‘, ¢ | Gopa B Guo- % or oGuero
Macce, ke cofleprHanna Macce, xa cojle P aHuA
B [OYBE B lo4Be
0,96 0,016 0,027 4,38 0,075 0,125
0,59 0,289 0,038 0,41 0,206 0,029
3,87 0,116 0,12 3,12 0,094 0,10

Taxmm oOpasoM, OHOTeHHYyI0 MHTPALOUI0 XHMHYECKHX 5JIeMEHTOB HEIL3d
H3y4aTh B OTPHIBE OT HKOJOTHUECKAX PEAKIOUIl OPraHM3MOB HA TeoXnMIrye-
crne (GaRTOPH cpelkl.

Baskmoit sagaueii GmoreoXmMum ARISETCH OMpefeleHne ROJINYECTB XIMIT-
YecKUX DAeMEHTOB, BOBIeYEHHBEIX TOYBEHHOM M MI0BoA Mukpoguiopoir B Oio-
TeHHYI0 MUTPAIII0 B CCTECTBeHNBIX yCI0BHAX. [[1a »Toro HeodXommMo oIe-
HITL OmoMaccy Mukpodaopsl B I0YBAX W MIOBHX OTIOMKEHMAX ¢ HEJOCTAT-
KoM u u30BITKOM TeX WIM APYIHX XWMHYeCKUX SIeMENnToB. 3HAi OmoMaccy
DOYBEHHON M WI0BOMl MUKDPOGIOPLI, a TaKike comep:Kaime DJIeMeHToB B Omo-
Macce, MOYBAX W HMJaX, MOKHO IMOAYYNTH CPABHHTEIbHLIE IaHHEIE, XapaKTe-
PUBYIONIE CTeNeHb YYIaCTHS MUKPOOPTAHMBMOB B OHOTEHHOIN MUTPAIIMI BJe-
MEHNTOB B Pa3IHMYHLIX TEOXAMAIECKUX yCIOBHAX.

B macrosuiee Bpems amTepaTypHble JaHHBIE 10 OMOMAacce MOYBEHHON MUK-
poiiopsl 0MeHL HEMHOTOUMCICHHLI U HEJOCTATOYHO Hafe:KHLI (ApucToBcKasm,
1969). B cpasm ¢ atmM Hampm ObLIa ompejenena GwoMacca GakTepni B pas-
AMYHBLIX THTAX TOYB To cesoHAM: BecHa (Mmaii), neTo (mi0an), ocens (0KTAOPS).

B rabmmuax 20 m 21 npejcrasiensl JanHEIE, WIAICTPHPYIONINEG CTCHEHD
BRINUCHNs Oopa, MOMuOmeHa, MeIn I BaHagums B OmoMaccy mouBenunix Oak-
Tepuii B GHOTEOXWMHUYECKUX NPOBIHIMAX ¢ PA3IHYHBIM COAEP/KAHIEM DTIX
anemenTon. Ilpessae scero, ciremyer OTMETHTh, TITO Ce30HHBIE Pas3juuis B OHO-
Macce YKAshIBAIOT HA CE30HHBIC PABIAYAA B KOIMYECTBAX DIEMEHTOB, BOBIe-
YeHHBIX B OHOreHHYI MHTpANui. DB IePHOBO-MOJBOMMCTHIX IOYBAX MAKCH-
ManLHBle KoamgecTsa Oopa, moiamOjeHa, MeW W BaHAJWA BRIOYeHbl B Ono-
MacCcy OCEHBIO, B TeMHEIX cepozeMaX u OypeIX IYCTHIHHO-CTENHBLIX HOYBAX —
BECHOH, B MOMHBIX TUOHYHBIX 4ePHO3eMaX — JeTOM u oceHbio. [lanbmeiinmmii
aganus Tadmmn MOKA3HBAeT, 4TO B OMOTEOXNMHYECKHX NPOBHHINAX, 0Oora-
UIeHHBIX U3YYeHHBIMU DJeMEHTAMI, ¢ IMOIBeHHON MEKDPO(IOPOM CBABAHO (O0JIb-
e Oopa, MoimOeHa, MO I BAHAJMS, 9eM B 00eTHEHHBIX.

Becnoii B 0yphbIX IyCTHIHHO-CTENHBIX mouBax, OGorarnix Gopom (Cesepo-
Samanmetii Haszaxcran), ¢ Guomaccoit csssano 0,853 ke Gopa, B nepHOBO-
mononmeTeix mousax (flpocaascras 061.) — 0,011 ke (8 77,5 pasa MeHbime;
pacuer cpgeram Ha cjoil moursl 0—20 cu ma mromans 1 2a). Ocenbio atu
BeqmyuHEL papHEL coorpeTcrReHEHO 0,206 mw 0,075 ke. B OmoreoxmMudeckoit
OPOBUHINE, 000TaIMe HOH MoIu0IeHOM, MeIbI0 B BaHAUeM, BeCHOI B OuoMmac-
cy Brawiero B 62—150 pasz Goabme atmx smemenros (0,075—0,60 #e) mo
cpaBaeHm0 ¢ obeguentoil nposmunueir (0,0013—0,004 ke), ocenvro — B 3,2—
7,8 paza Goxeme (coorsercrrerno 0,029—0,22 u 0,009—0,028 xe). B yceaxo-
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Ta6auma 21

Poan nousennoii Mukpogaops B GuorenHoii Murpamunm Mozudjena, MegH M BAHAINA
B OHOTeOXHMHYECKHX NPOBMHIAAX € PABTHYHBIM COJAEPKAHHEM ITHX DICMCHTOB

(pacuer Ha exoii mousbl 0—20 cm aa maomamu 1 2a)

Becna
Copepmsa-
HHe dJae- 2JIeMeHT,
Xumue- MEHTOB B CONePHA- | cpgaanmbLii
CRHIi BuoreoxuMuuecKkie MPOBUHIME noupe, %e | BeC C¥- HHE alle- | ¢ Gromaccoi,
aneMeHT Ha cyxoe | XOif Omo- | menTa B | o or ofmero
BemecTso | MACCH, T | GHOMAC- | copepicaHus
Ce, no B TIOYBE
Mo C HEHBKHM coflep;kaHueM MONHOICHA, 6,0 0,63 0,0013 0,022
Meqn nm BaHagua (flpocaascram o)
C BRICOKHM comepsRammeM Moianbje- 72 6,21 0,075 0,10
Ha, Megu u Banapua (¥36.CCP)
JranonHan uepuozemHas 3oHa (Kyp- 9,8 1,07 0,005 0,051
cKas 00.1.)
Cu C HU3KUM COJlepsHaHMEeM Meln, MOIuG- 48 0,63 0,004 0,008
nema ¥ BaHajua (flpocmaBckas 06i.)
(. BEICOKHM COmepRaEmeM Moanbjie- 270 6,21 0,60 0,22
Ha, Mena U Bagagua (Y36.CCP)
JranoHHaA depHozemHas 3oma (Hyp- 72,8 1,07 0,019 0,025
crag obm.)
v C HUBKHAM COEDKAHHEM BAHAJHH, MO- 66 0,63 0,002 0,0033
aubjgena u Mean (fApocaasckas ofir.)
C BLICORUM COJleprRaHueM BaHaauA, Mo- | 840 6,21 0,124 0,015
anbpena u Mefau (Ya6.CCP)
JramonHad "Yepmoszemmaan zoma (Hyp- 148,2 1,07 0,005 0,0033
crag 001.)

BHAX Pa3IHYHBIX OHOTeOXUMHYECKIX IPOBHHIANA ¢ IOYBEHHBIMH OaKTepHsaMIL
cesizano ot 0,0013 mo 0,853 ke Gopa, MonnGueHa, Bamagus W MCIH, 4TO
cocrapiger ot 0,0033 o 0,22% or ofmero cofepskanus HTUX HIEMEHTOB
B nouse (6—840 re).

IlpescrasienHsle Jannbie CBHAETEILCTRYIOT 0 TOM, YT0 OMOMacca MHKPOOD-
TaHU3MOEB B IMOYBAX pPas3/ImuHbIX 6IIOFBOXHMPI‘IGCKHX HpOBHHHI’Iﬁ MOKET n3Me-
HATHCA 1O CE30HAM U IOIIOMATH HEONWHAKOBEIC KOJIMYECTBA XHMUYECKIX
BIIEMEHTOB. -

Oprako »tn nudpsi, moaydernsie 6e3 ygera CKOPOCTH PABMHOKEHHA MIK-
POOPTaHN3MOB W OCHOBAHHBIE HA CTATHIECKOM OJHOMOMEHTHOM ONpPeeeHir
fncMacchl, He OTPAKAIOT MeHCTBHTENIRHON DPOIM MHRPOOPTAHHZMOE B OHOTeH-
HOH Murpamum d71eMenToB B Omoctepe. OHm He pacKpLIBAIOT JANHAMHKI I
pHEPruH OMOTeHHOI0 00MeHa 5IeMeHTOB — UX MOIVIOMEHHA OPraHmsMaMI, OC-
BOOOJKICHHEA TOCHE OTMHUPAHUSA 1, MOKeT OBITh, OPIKE3HEHHOTO BEIIEICHUS.
Coraacao mupegcrarienmam B. WM. Bepuamckoro (1940) o reoxmMmueckoi
DHepPINH, OHUM W3 OCHOBHEIX (DAKTOPOB, ONpee aoNaX XNMIUeCKyn pado-
Ty, COBEPIIAEMYI0 OpraHmaMaMm B Omocepe, ABIACTCH TEMIT Pa3MITOIKEHTA.
B pesyunprarte pasMHOMKEHHs IIPOMCXOANT IIOCTOSHHOE CO3MAHHE KUBOIO BE-
HiecTBa, 9ro O0YCIOBIHBaeT 3aXBAT OPraFE3MAMH HOBBIX KOJHIECTB XuMude-
CKIX DJIEeMEeHTOB B Omocepe W HeOpepBIBHLIT HX TOK Yepe3 OpPramm3MEL

B. 1. Bepmagcrmit (1940) mus pacueror reoXmMUUYECKOM HHEPTHI Opra-
HUBMOB YCIOBHO JIOIYCKaTd, 9T0 PasMHOKEHNe OPTaHuaMOB HAeT 0e3 IpermsT-
cTBmil, T. e. TOpMO3Amue (PAKTOPHI OTCYTCTBYIOT. Keam TPHHATL YCIOBHEIE
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Jleto OceHs
BILEMEHT, cgﬂ- DIIEMEHT, céaﬂ—
Bec cyxoif comepianne BaHHH;I c oo~ Bec CYXoit conepanne Baﬂnmﬁ! ¢ bno-
Gmonacest, ™| GoChacoe, ne | otmero conep- | 1A 7 | ELGNAEE e | Sbmero comep-
JRAHUA B II0UBE JHAHNA B TIOYBE
0,56 0,002 0,033 4,38 0,009 0,15
2,61 0,031 0,043 2,43 0,029 0,040
3,87 0,017 (ATes 3,12 0,013 0,14
0,96 0,006 0,012 4,38 0,028 0,058
2,61 0,25 0,092 2,43 0,22 0,081
3,87 0,069 0,095 3,12 0,056 0,077
0,96 0.003 0,0045 4,38 0,013 0,019
2,61 0,052 0,006 2,43 0,049 0,0058
3,87 0,019 0,013 312 0,015 0,011

BEJITYAHEL CKOPOCTI PABMHOMeHIIA MIKPOOPIaHU3MOB, Kak aTo jenan Bepuan-
ckmit (1940), To MOMKHO MOJMYUNTH OPHEHTUPOBOYHBIC CPABIUTEILHEIE Pe3Y.ib-
TaTHl, KOTOPEE AeMOHCTPAPYIOT NOTEHOHAMBHYI0 TeOXMMITCCKYI0 aHepTimo op-
ranuaMon. Vexois 13 Takwx TPeANOCHLTOR, HAME OBLIM CHeTaHubl PACUCTH,
XApAKTePUBYIONIIe 3HAYCHNE MPKPOOPTAHNBMOB B OHOTeHHON MHIDAINE HeKo-
TDpI)IX JJIEeMEeHTOB. ;

B OmoreoxmMudecKkoil mpopmmilam, OeJHOW Mennpi0, BeCHO# Omomacca Tou-
BeHHOH MuKpodaopsl B cioe mousel raydmmoit 0—20 cx mromaanio 1 2a
cocraBnsama 0,63 7. [lpu GecmpensiTCTBeHHOM pPasMHOKEHHm B OG1aT0OpHIT-
HBIX YCIOBHAX deped 7 wac oma MoTia Obl gocrmun 10321 7 u mormoruts
65 ke memm (mpm ee comepskammm B mouse 48 ke). CaemomaTenwvmo, 3a CPOR
MeHBOIe UeM 7 yqc, BCA Menh, COTeDHAINAACA B HOYBE, MOIIa OBl mpoiTn
9epes JKHBOE BEMeCTBO MWKpOOPTaHnaMoB. B Gmoreoxmmudeckoil mpoBmuifum,
oforameHHON MeNpI0, B HTOT ;e ce30H Omomacca Obima pasma 6,21 7. Yepes
4,5 wac oma morma Ger coctauth 3179 7 w WPOMYCTHTL Yepes sRIBOE BENLECT-
Bo 303 ke menu (B moune comepskutea 270 K2 3TOTO BIEMEHTA) .

B OmoreoxmMmuecKoil TPOBHHINN ¢ HE3KEM COAep:kaHmeM MoanOlena ve-
pes 6 wac Becemmag GmoMacca coctaBmiaa Oer 2080 ke u Bopiermra Obl B Oio-
FeHHYI) MUTPAIio MOUTH Bech MoYBeHAbiid Moaudxen (5,3 wz). B mposnmmum
¢ n30BITKOM HTOTO DJIEMEHTA BeCeHHss OGmoMacca 4epes dH wac Moraa Obl J1o-
crmab 6359 7 u mormornre 76 ke mMommdpeHa (ero colepskaHMe B IIOYBE —
72 ke). Amajormumble JapHbIe TOJAYIeHBl [T JeTHET0 W OCEHHEI0 Ce30HORB.

IlpuBenenuble pacuersl MOKA3alIM, 4TO B YCJAOBHAX DPA3IHYHBIX GUOTEO-
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XuMunuecKuX NpOBUHNEN Bee zamackl MoamGueHa u MeJu, CONEp:HRAIUECs B
mouBax, MO OB HPOHTH 4Yepes JKIEBOE BEN[ECTBO MHKPOOPTAHM3MOB B Te-
YeHITe HECKOIBKINX YACOB. JTW NAaHHLIE CBHIETEIBCTBYIT O TOM, 4YTO yuer
TEMIOB PA3MHOMKEHUS MUKPOOPTAHH3MOB TTO3BOIAET HO-HOBOMY OLEHHUTH 3HA-
geHIme MHKDPOOPranusMoB Kar Ooubimoil Mmrpamumonmoil cmusl. Ciaegyer mof-
YEPKHYTH, YTQ TAKME DACYETHl ABIHIOTCH KpaliHe YCJIOBHEIMH W HCXONAT W3
TONVINeHNs O(ecHpemATCTEEHHOTO0 DPA3MHOMKEHNA MHEpooprammsMoB. Ho omm
XO0POIIO0 HITICTPHPYIOT MOTEHNHATLHYI0 TeOXHMHIECKYI0 DHEePThi0 MUKPOOp-
TaHI3MOB.

Bmmraiinmas sajjaga mcciaeloBanmil B 9TOM HANPABIEHAN COCTOHT B IIOIY-
JeHIH KOHMKPETHGHIX JANABIX 0 FEOXNMIYEeCKON DHePrul MUKDPOOPTAHH3MOB B
ONpeJieJeHHBIX TOYBEHHO-KINMATHYECKNX H TeOXAMHYECKHX ycaoBmax. [lusm
HTOr0 HeoOXOAHMO HOMEMO H3y4eHHA OMOMAacCH W XHMHYECKOTO COCTABA MHK-
pPOOPTaHIIBMOB BECTH CHCTEMATHUECKHE MCCIEJOBAHHA II0 OUpefeleHuio Bpe-
MEHI TeHePanHHl MOKPOOPTAHN3MOB B PAa3IHINBIX OMOTEOXHMHYECKHX YCIOBI-
SIX PeruoHOB u cydpernonos 6nocdeps.

Boapmoii sKemepuMeHTAILHBIH MaTepmasl, MOJXYIeHHBI HAMW LIPH M3yde-
HIM TEOXMMHYECKOH HKOJIOIHH MHKPOOPraHH3MOB, MO3BOJAET 3aAKIIUHTL, UTO
XapakTep U pasMepsl OHOTeHHOH MHUTPAIUN XUMWUYECKNX DHIEMEHTOB B MOYBAX
H IJIOBBIX OTIOKEHHAX OOYCIOBIMBAIOTCSA He TONBKO YPOBHEM COXEP:KAHILS
XUMUYeCKAX 9JIeMEeHTOB B cpeje, OHOJIOTHUECKOl NPHPOI0il MUKpPOOPraHiis-
MOB, UX BHJIOM, HO W CTeNeHbI0 AJaNTamui K TeOXHMHYECKEM (arTopam
cpensl. IlpucnocodaeTHOCT: MEKPOOPTAHABMOB K XAMUIECKOMY COCTABY CpEJIbL
ompejiesieT OCHOBHEIG OmOTeoXmMmYecKrme (DYHKIME MAKPOOPIaHMBMOB: HAa-
Romieane OMOMACCH, KOHIEHTPUPOBAHHE XHMOYECKAX 3JIeMEHTOB KIeTKAMI,
BIJIIOYCHHE DIEMCHTOR B pAa3lIUYHEIC COCIUHEHHS, M3MCHCHHE CBOHCTB TIeo-
XIMHITecKOH cpefsl.

I'nasa 8

IFEOXMMNYECHAHA 9KOJIOTHA
PACTEHUI

Ins mameil miadHersl XapakTepHa He TOJBKO TeOXHMUYECKAS MO3AMYHOCTE,
HO 1 MO3AUYHOCTH OOMEHA BEIECTB y JKUBHIX OPTAaHEAMOB. B pasnmmyHEIX
reoXNMHYeCKAX YCIOBHSAX XHMAYECKHIl cocTaB M OOMEH BeI[eCTB y pacTe-
HHOIf W JKUBOTHBRIX, Jaske Yy IpeJcTaBUTeNeil OJHOTO BHja, MOTYT 3HAYH-
TEJABHO pasnu4aTheda. VaydeHne H3MeHUWBOCTH OHOTEOXMMHYECKUX HHUINEBHIX
Heneil Jisi pasiMYHBIX XMUMHYECKUX B3JIeMeHTOB II03BOJIAET pPasIeluTb Tep-
puTOpHI0 3eMam Ha Omoreoxmmmdeckne 30mnl (permonsr Omocdepsr), xapak-
TEPUSYIONUECH COJeP:KAHNEM B TOYBAX, BOJAAX, OPTAHU3MAX OIpe/[elTeHHEIX
XUMIYECKUX HJIEMEeHTOB B OLpeJe]eHHBIX Npejienax roHmeRTpanuii (Kosams-
cknif, 1958, 1963). 3omsr MOryT OBITH PA3MEICHEI HAa OMOrEOXHMHUYECKHE
nposunnun (cybpernonnt Omocdepsl), B KOTOPHIX KOMOHMHUPYIOTCH IIPUSHAKA
30H 110 KOHIEHTPANHHM XUMHYECKHX dIeMEHTOB U uX cooTHomenusM. Taxme
GuoreoXuMnYecKHne IMPOBWHINE MOTYT OBITH HadBaHLl 30HAILHLIME (Bmmorpa-
nos, 1960; Kosaanckuii, 1960a) mium soHampHBIME cyOpernoHamm Omocepst
(Kosambernii, 1969). denenue Teppuropun CCCP ma OuoreoXuMmueckme 30HBL
MO3BOJNALT KIACCH(PAIAPOBATE TIPOBMHIHIL.

Ha reppuropusx OGumoreoXnMHMYeCKUX B30H MOTYT HAXONHTHCH OTJ/eJIbHEIE
OPOBHHINH, BEIXOMAIINE 3a IpPEeJeldsl XaPAKTePHCTHKE GHOTeOXUMHYECKUX B0H.
JTo Tak HasplBaeMble WATep3oHanbEHe (Bmmorpamos, 1960) mam azomampmbie
npopunnun (Rosansexmii, 1960a) nam «asomannupie cyOpernonsr Gmocdepniy
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(Kosaascrmit, 1969). K HmM oTHOcATGCA MHOTHE MPOBHHEINN ¢ PE3K0O IM30BI-
TounsIM cofep:kanneM xumugeckux snemerTos (Cu, Mo, Ni, Co, Pb, Zn u gp.),
pACHONOMEHEEIe HaJd HopOdaMH CHIBHO O0OTAIIEHHBIMH HTHMH 3JeMeHTaMH.

Ocofenno yacTo mogo0HbIe IMPOBHAINY BCTPEYAIOTCS B TOPHEIX 30HAX, I7e
reoxmMuuecKas cpefaa pasHooOpasma. IloaTomy, MoEHO AymaTh, NMeHHO B
TOPHBIX YCAOBMAX Yalle BCTPEYAloTCss HBMEHUHBBIe opMbl pactennii (dumsmo-
normyeckas m MopdolorMueckas WAMEHIWBOCTH). B TOpHBIX B30HAX, Kak
mokaszaxn H. M. Basumos (1957), ujer ycmileHHOe BH/000pa3oBaHHE Y pacte-
umit, 1lo pasmoo6pasuio AWKAX W KyIBTYPHBIX BHAOB mmeHnn Hapkas sann-
MaeT MepBOe MECTG Ha BeMHOM HIape; JUIA 9BOTIONNH HIHCHUIBI, DI, fi-
MeHei#l u APYyrmxX BepHOBEIX, 0000BLIX W JbHA OH UMeeT MCKIIOUUTEIRHOE
3Hagenue. 3gech OOHAPY:KEHBI SHIEMHUUHble BHJL M pe3kag TeHeTHUecKad
muepermuanEa MHEOTEX BUJ(OB, CBABAHHAM ¢ OIMBOCTBI0 K OCHOBHEIM O9a-
raM BUjI000pPA30BAHNIA TAHHBIX PACTEHIIL.

B ycaoBusx GuoreoxmMuuecKHX IPOBUHITHIT ¢ PE3KO BLIPAMKEHHBIM HeJ0-
CTATKOM WMIH WM30BITKOM ONpeIeIeHHLIX DIeMeHTOB, Te 0COOOHHO CHIBHO
OPOARIAETCA W3MeHUMBOCTEL OOMeHa BeImecTB V pacTenmii, madiaogaeTcs of-
OCTpeHme eCTeCTBEHHOro 0TGopa, BEHIPafOTHA MPUCHOCOOHTENBHBIX H3MEHEeHit
oOMena BemiecTB, BeJYIINX K COXPAaHeNHIo BUJA, YCHIeHHEe pacXORIeHms
XUMI9ecKHX 1 MOpP(OIOTHYECKNY NPMAHAKOB M, CJEJ0BATENLHO, BO3HMKHO-
BEHHE HOBBIX XHMUYECKUX PasHoBugHOCTeH mian opM pacTeHil,

Xnumuaeckne m MOPQOIOTAYECKAe W3MEHEHNA MOTYT IOABIATHECA Yy pacTe-
HUf KAk OPHCIOCOONEHNLIX K BEICOKAM W HI3KIM KOHIOEHTPAIHMAM XIMITue-
CKMX 3TeMeNTOB B cpeje, Tak W y HenpmcmnocobreHHHX, B upmpome mnpn
eCTeCTReHHOM pACCeNeHMU PACTeHHMA MOTYT IONAcTh B HeOJIAroUpHATHYIO
0fcTAHOBKY ¢ HONPHBBITHBIM A HHX COAepiRanneM XHMHUIECKAX aJcMeH-
ToB. Takume pacTenms GOmBOIEIT WACTHIO ORABBIBAIOTCA MAJI0 MPHCIOCODIEH-
HEIMH K HOBRIM YCJIOBHAM CYIIECTBOBAHWS, Y 3HAYNTEABHON WacTH HOIYIS-
IWW BO3HMKAIOT JHAEMHUYCCKNEe 3a00MeBAHNS, HPUBOAIINe K TnOeIm opra-
HUBMOR, Y [ApYToil, OOBIMHO MEHbINEH TACTH pACTEHHIl, BBIPabATHIBAIOTCH
TPUCIIOCOONTeILHEIE MBMENeHHA o0MeHa BEemecTE W CTPOeHHA, Oaarogaps
TeMy pacTenms BRLEMBaoT. MaTepecrno OTMETHTE, UTO Y JKHBOTHBIX B IOI00-
HRIX CIyYadx 4acTo Hajuomaerca o0paTHAS 3aBNCAMOCTH: UHCA0 IPUCIOCOH-
JIeHHBIX MOKET 3HAYHTEJILEHO IPEeBOCXONThL UMCJH0 HenpHcmocoOIenHBIX. 9To
ODBACHACTCH TEM, YTG PACTeHI HWeNOCPENCTBEHHO CBH3AHEI ¢ HOYBOH, mo-
aTOMY Ha HuX OoJee pe3Kko CKashkBAETCH BINAHWE TeOXHMUYeCKOH cpeisl.
JHnBOTHEIE CBABAHBLI ¢ XMMHWUECKOIl cpefloil OMOCpPe/I0RaHH0 — Tepes pacTennsa
(kopMa); TOHTOMY HA KMBOTHBIX OPraHM3MAX pe3Koe W3MeHeHNE YCIOBIi
ODHTAHUA CKABEIBAETCH HE TaK CHJIBHO, B CINIY 9ero dHueMmueckme sabore-
BaumA o6BIMAO pasBUBaTCA y MeHbIell uwacrtu EmporhLIXx (Howvamnermii,
1963).

Hocrenmenno, mo Mepe cMeHBI TMOKOMEHMI B HOBBIX TeOXHMHYECKNX YC-
JIOBUAX Y PacTeHmii MokeT HAOGAIONATHCS HACHeNCTBEeHHOe 3aKpeIienme amgal-
TUBHBIX HpusHakos (myranmu, ordop). CaenosaTenbRo, IPW OLEHKE OTHOIIE-
Husf PacTeHmil K KAKOMY-Im00 XUMOUECKOMY DIeMeHTy He0OXOIIMO KoJmde-
CTBEHHO YUMTEIBATH, MMEEM I MBI JIeJI0 BHYTPH IOIYISINHN ¢ Tpeodragannem
aganTupoBanueix Gopm min gopMm HenpucmocofIeHHEX, HeaganTHPOBAHHLIX,
TMOCKOIBKY M B TOM W B JIPYTOM CIYyYae BOSMOYKHO Pa3iNumoe TOHWMAHIE
UBMEeHeHHIl opranmsMa,

@uronmaromor, nayuaonmuii GIroreoXUMAYCCKHE HHJIEMUN PACTeHNI, ABIACT-
Cg 9KOIOTOM, KOrfAa otipefenser (Parropel reoXuMUTECKOH Cpeibl, BLI3BIBAT0-
mnme SHAEMHI0 W ee PACHPOCTPAHCHHOCTE B IONMYMANAAX THKOPACTYIINX BIl-
70B MIN B arpononysnmax (KyJALTYPHEIX DACTEHWAX, MOHokyIbprypax). Cre-
TIeHb MOPaKeHHT pacTeHuil ompegereHHoil TONYIANUN HYHIeMIYecKuM 3abo-
leBaHEeM XapaKTepuayeT B JaHHOM cJydae CTeMeHb MPHCIOCOOIeHHOCTII HX
K TeOXIMIYeCKAM YCHOBHAM CPEJ(bl W PACKPHIBAECT HKOJOTHYCCKYI0 CTPYKTYPY
nonyiasnun, WHinBuayanbHOCTh ocoeil BHAA B TOUYIANUE HMEET BaKHOE
aFaYeHne B DOHNMAHNU HONYJSAIHAN, KAK IeJ0ro. PacKpPBITHe CBA3H MEsIV

73



Cpegpga

/\

I |Pactemus, agantupopanusie . II [Pacrennsn, HeaganTapoBam-
K N3MEHEANBIM KOHIEHTDAIHAM HBIe K M3MEHEeHHKIM KOHIEHTpa
XHMAYECKHX JIeMEHTOB HUAM XHMAYECKHX 3JeMEHTOB

e i

I Pacrenns, I Pacrenusn, ne
KOHIEHTpH— KOHIEHTPHPYIo—
pylouime XuMmdec mHe XHMHIeCKHe J
KHE AJIeMEeHTH JMeMEHTEI

/ \ ‘ | ITA | ®usnomorngeckne

hopmMbl  pacTexmii
1A, IHpunqu—- 1A, 'Henpn— 1B |Yeroitan— 7
HLIE KOMIEHTpa- BBIYHbIE KOHIEH: xnunq:ci;[c?n\{“ v /
TOPHI TPATOPEI daxTopam cpeast / /

”

”~
o 1Ky
TA;6 |Duanomorn- - i
P —_— 4 :
ueckne opmur Ges B R — 1TA4 IMoprmnoru—

Mo posormaeckoii
H3MEHIHBOCTH

IugeMmg- I 1A;6 |Mopdomo-
THUECKAN HaMEHTH-

HbIE pacTeHHA
BOCTH

_ | IIA; |3npgemmwec—
9YecKHe HIMEeHeHHA kHe 3alonesammn

IT
‘_A'_al Yraerennme

PasBHTHA il

ITAya |Hapymenne
HEPATHBHOH
dyaroan

Pne. 43. Peakmus OpranmaMoOB pacTeHNH Ha cojiep/RaHNe XHMHUCCKHX DIEMEHTOB B cpefe

Y 1 J

J BapooGpazonanue —

S R

I\IDP(I]()JIOI‘H‘IBC-HHMH, (IUH-'SHOJIOI'H‘IBGHHMH, SKOJOTMYEeCKIMI 1 TeHEeTHYCCKIMHA
CBOHCTBAME, MPHCYINNMM WHIHBHAYYMaM B Tpejerax MONYIANNE — BajKHEeH-
nrast mpobieMa HKOIOIHIecKOr0 MOHAMAHMS TeHe3MCa M CTPOSHHA MOILYJIAIAN.
Jra mHTepecHelas TeopeTHIecKas IpodieMa HOIKHA OBITH MOCTABICHA KAK
ouepeiHasa 3ajada WI3YUeHHA TONYIAINNI OPraHm8MOB, HAXONAMUXCA HA pas-
JMYHBIX CTYNEHAX OHTO- WK (DUIOTeHeTHIeCKOT0 PA3BUTIA.

Pacemorpenne pearmmii opraEmaMoB Ha CoJlep/RanHe XUMUYECKHX Die-
MEHTOB B TeOXHMHYECKOM cpeje Ierecoo0pasHO HAYaTh C PACTEHMIl, Heajal-
THPOBANHLIX K M3MEHEHHEIM KOHIEHTPAIMAM XHMWYECKHX DIEeMEHTOB WIH HX
cooraomenusam (pume. 43, II) (Homansermii, Ilerpymmua, 1965). HambGomee
YACTO CTPANAiOT OT HADYIIEHNS MUTAHNSA MaKPO- U MHKDODIEMEHTAMH KYib-
TypHBIe pacTenus. [Imropacrtymas ¢iopa, Kag NpaBmio, oKasniBaercs Golee
VCTONUMBOII K KojJeOaHWAM BHEITHeH Ccpe/bl, X0TA B HEKOTOPHIX CIyYadx,
HATIPUMEp, PN WHTPOAYKINE JIHKOPacTyIiasg (iopa TakMe He COCTABIAET
K0 HITA. :

Pacrenmsa, crpamalomme or HemocTaTKa WM M30BITKA XUMHUYECKHX Bie-
MEHTOB B cpefie, MOTYT JaBaTh COOTBETCTBYIOINNE (PH3MOIOTHYIGCKYIO I pPas-
noobpasnyo Mopdomoruueckyo wusMmenumpoctTh (pme. 43, IT A, IT A,), y =mx
BOBHHIKAIOT DHAeMmdeckne sabomesanms (pme. 43, IT Ay). K umcay namboznee
pACIIPOCTPAHEHHEIX JHIAEMUYECKAX 3a00JeBaHmil OTHOCATCH (po3eTouHas 0o0-
JIe3HbY IUCTONAJHBEIX JepeBbeB, CBA3amHAasg ¢ HegocraTkoM muaka (Bould,
Nicholas u ap., 1953; Ciccarone A., 1957); «momeramme smaxos» (pmc. 44,
45) m «Oomesun oOpaGoTrm» (puc. 46) BeaegeTBUEe HemocTATHA MeIH HA
Tophsaupx nousax Bemopyccmn (Bumorpamos, 1940; Kosanbcrmii, Macaanas,
1964, a, 6; Bollard, 1953; Maistre, 1956), rakue Gomesnn Kar «medopmaius
cepjieuKa» IBETHOH Kamycrel mpm HejgocTatke Mmosaumonena (Chandler W. H.,
Hoagland, Hibbard, 1932), «romis KopHA» y caXapHOil CBeKJBI, KalycTbl,
ToMaTa B pesyiabrare HegoctaTka Gopa (Illxomprmk, Crewmosa, 1956; Maqui-
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Pue. 44. Dupemnueckoe mojeradne opca MHUHCKI
178 (ToMexpexas o0IacTh) Ipu Me[HOH HeZoCTA-
TOYHOCTH

Pue, 45. Cxema, MORA3BBAIOIIAS IPUUNHBL DHIEMHA-
yeckoro uaruba crebias

@ — pacTyliag 4acTh Me:R[10yaana; 6 — ojiepeBeHeBlrag
YacTh MEMI0V3Jaus, ¢ — BOruyrad, BaTeHeHHad YacThb
cTefisa; 2 — BoIMyKIaa, 0ollee NIWNTENLHO OcBelleHHan
qacth creddasn, IIpu HejocTaTke MeAM KOHIEHTPNPOBaHNE
ee mpabumwlaeTcda Ha ocBellennoii cropone eTebia#s, e
MOBBEIIIEHA AKTUBHOCTH OKMCANTETbHBIX (epMEeHTOB, b~
XaHpe, pocT. AcHMMeTpHA ODMeHAa BeUIECTB IPHBOIUT &
pHIeMHYECKOMY Marnoy crebaa (Hosameewkuii, MacaaHagn,
1964)

nay, Romaut, 1960; Neelkantan, Mehta, 1961), Bcesoamoskupie Hapymenus
OUrMeHTalu, cBasamuble ¢ naoeTkoM Memn (Vergnano, 1958; Kruckeberg,
1954; Stellwaag, 1953) m T. 1.

Ilepeuncaenupie snumeMnyeckne 3a00lNeBaAHNA CHENUPUUHLL IS KaKOTO-
au6o ONHOrO dIeMeHTa, HO B paAje CIAydaes OJMHAKOBYIO pPEaKIWIo Y pacte-
HNIT MOTYT BBI3LIBATEL DAZJIUIHLIE HIEMEHTBL.

[Tpumepom MomteT cayKuUThL 3a00JeBAHNE «CYXOBEPIMIMHHOCTBY, BO3HHKAK-
mee OpE HeA0CTAaTKe sKejcsa, MelIH ¥ U30bITKe Meau, Gopa, a Tamme Xio-
pumor u cyandaros (Bradshaw, 1952; lllkoneank, Maesckas, 1961; Sarosick,
1958; Persson, 1948). Tloskamyii, manbosiee IMHUPOKO PACHpOCTPAHEHIION peak-
nueil pacTeHmii Ha HeoOBIYAYI0 TEOXIMHUYECKYIO CpeJy SABJIAIOTCHA XJ0PO3L T
HEKpPo3Bl. MoHo cKaszarb, 410 A1000i1 XHMUYIECKIIT D1eMEHT MOKET BHI3BATH
XJOPO3 TPH YCIAOBHN PE3KO HEeZOCTATOYHOTO MANM W30LITOTHOTO IOTpeOIenHs
ero pacTeHmeM. 3abolesaHIN TaKOTO POJA ONNCAHBI B PA3AMYHBEIX CTPAHAX
W TONTBEPsRACHE MHOIOUNCHCHARIMI HKCIePHMEeHTATBHEIME HCCTe{0BAHISTMI
(Neelkantan, Mehta B. V., 1961; Agarwala, Kumar, 1962; De Kock, 1956;
Baumeister, Burghardt, 1956; Duvigneaud, 1959; Illesipsiesa, Manamrnma,
1960). B mpepeuens »neMeHTOB, BBRI3BIBAIONINX XJOPO3KI H HEKPO3BI, BXOJIAT:
S, Mn, Fe, B, Gu, Ca; Mg, Mo, Zn, Ni, Al, ' Bb, V, Heg, 'Gr, Co, K, Na;
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Pue, 46. Mereara opca copra OCMO — 3mopoBoe pacteHue (cliesa) m IDOpaskeHHOe dHJLe-
Migeckoil «6oaesnbio o0paboTREY UpH MEEHON HeAOCTAaTONHOCTH (cHpasa)

Pue. 47. I'pymarna moxmartan (Lynosiris villosa). HopMmampuoe pacTeHHe (ciesa) W M3-
Menennaz Gopma (cmpasa)

Cl u pag ppyrax, Ilpw 5ToM HeKOTOpHIE BIeMEHTHI CHOCOOHBI BBHIBHIBATH XJI0-
po3 Kak TIpM HeJoCTaTRe, Tak W B W30LITOYHOM RommdecTse. K wmcay mo-
nooHBIX daemernTos ormocaTcs: S, Mn, Cu, B, Ca, Mo, Zn. Momxuo mpemmo-
Aararh, YTO XJIOPO3HI, BHIBBIBAGMBIE Y PasINUYHBIX BUJIOE HEJOCTATKOM WIN
N30BITKOM Tex WM APYTHX XUMUTeCKUX 3JeMeHTOB, pasindyalorTcd o Xapak-
Tepy maTorenesa. Jra HepeilenHas HpolieMa JOIMKHA TPWBIeYh BHUMaHNE
HecHeaoBaTenei,

Kar yke ykasbiBadoch, KpoMe sHIeMWuecKHX 3a00jeBanmii, y HeaamTH-
POBAHHBLIX PACTEHMIT MOJKET BOBHUKATH PasHoo0pasHasg U3MEHYHBOCTH, IIPOSB-
NANIACA B 00MeM yrHeTeHHOM cocTogunu oprammama (pme. 43, 11 Aia)
n B napymerun reHepatusHonn gyukmuu (pme. 43, II Aca), 4T0o B KoHewHOM
nTOTe MPWBOAAT K THOEnm Oombileil wactm pacrenmit. Hesmaumrenbmoe KOMH-
vectno ocobeit (1—3%) MokeT BLUKHBATL WM B pe3yiabTaTeé IOCTEIEHHOTO
JUIHTEeTRHOT0 Hpolmecca HeajantnposaHusle guamomorndeckme dopmnt (IT A),
MoryT mepeiiti B agantupopanuaiie (I A6).

Harme Bcero pacIpoCTPAHEHBI ARJCHNSA YKOPAUMBAHUA MEMKIOYIIWIT M Kap-
JHUKOBOCTH, B DPe3yiabTaTe 3aMeienns, am0o HOJHOM 3afepyKKH pocra. ITH
HapyIIenist o0LYI0 He OTPAHNYMBAIOTCH BEreTaTHBHLIMHI OpPTaHAMHM M 3aTpa-
ruBa0T 00JMAcTh BOCIIPOUBBEEHN, NPHBOJIA K CephesHbIM HAPYIUIEHUAM Te-
HepaTusHOil (ymknmn. Hampmmep, mpu mepocTaThe Gopa HabI0gaeTcs Mac-
copast rmbenn OyTOHOB W 3aBE3aBHINXCA Tom0B (Y IIOJIOBEIX JIePEBBEB, Ka-
TyCTHI, apaxica), WHOTAA CONBETUss BooGme He obpasyerca (Bumorpaj)
(Marumro, Wto, 1955; Brandenburg, 1953; Woodbridge, 1955). Cxogasie cum-
ITOMBI BO3HHMKAIOT y IBETHOI KamycTsl NpH HegocTaTke MoimbGmema. O6me-
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H3BECTHOE MABIAGHHE — HEBHISPERaHHE BTAKOB HA TOPPAHHKAX — CBAZRO C
HE[0CTATKOM MEJII.

AmasorminsiM 00pasoM JeilcTByeT W H30BITOUHOE COACPKAHIE DICMEHTOB.
B Wupnn onmeambl ciaydam CTepUIBHOCTH IIBETKOB pHcA Ipn u3GBITEE iHe-
aesa (Rune, 1953). B ecrecrsemmoii odcranosre Ha [Ommom Vpane y juxo-
pactymux Bujos rpyannnsl Moxuatoii (Linosyris villosa) m rpymamunst Ta-
rapekoit (Linosyris tatarica) mafuiofaeTcss MaccoBoe HEIOPa3BHTIE IBETKOB
¥ HeHopMajabHOe dlopMuposamme compeTHii (pme. 47), cBusaHmoe ¢ TOKcHUe-
cxumu kounearpanuamun wukens (mo . IT. Mamtore). TTogo6unim ke ofpasom
JICHCTBYIOT paTloaKTHBHEIE DIeMeHTEL

DuneMuteckne 3a00IeBaHIA NOIHOCTLI0 NPEAYIPEKAAITCA W H3JIeIARAI0T-
¢s JNIIL BBEJeHNeM WIN YCTpaHeHHmeM W30BITKA COOTBETCTBYIOIMNX XHMHYe-
CRUX DJIeMEeHTOB. OI[HH‘HO He BcCerma H36LITOqHBIE HOHIeHTPpanu| dJIeMeHTa
BLISLIBAIOT TORCHKO3LI Y pHCTEHHﬁ. HEEOTOPBIG BUOBI OKa3bIBAXOTCH XOpO]IIO
OPUCTHOCOONIeHHBIMI K TepeHeceHMI0 BBEICOKAX KOHIEHTPAlNi 5lIeMeHToB
(pme. 43, 1). B umcao agantupoanibix (OPM BXOIAT TpPe/KNIe BCEro pacre-
HUA, AAATeNbHO NpOom3pacTraioli@e B AaHHOH MECTHOCTH, KOTODLIE B pPe3yib-
TATe eCTeCTBEHNHOTrO 0T00pa MPHOGPEeTar T YCTOHYMBROCTE K HEOIAaTOMpPHATHEIM
vemopuaM odmranus. B ocmoBmoM aTO jmKopactymas (uiopa m Te KYIBTYp-
HEIE PACTEHHSA, KOTOPEIe M3IaBHA BO3/IEILIBAIOTCA B JAHHOM paiiome.

CrocofHocTs, HARATIMBATG XAMIYCCKIE OHIEMEHTHI vV aJalTHPOBAHHEIX
(opm BEIpaskena B pasimunoil cremeHn. Iloaromy cpemm amanTupoBaHEBIX
PacTeHMII MBI BBIJIeIAeM TIPYIIy OPTaHH3MOB, KOHIEHTPHPYIOIONX XWMUde-
CKII@ HIEMEHTH B 38HAUmTenbHOM Kommiectse (pme. 43, I A), m rpynny opra-
HUBMOB, He KOHIIEHTPHPYOIINX XumMmieckme diementsl (puc. 43, 1 B), mox-
paayMeBag B TocJeiHeM cayiae He OTCYTCTRIe BCAKOTO HAKONJIEHNH, a MH-
HUMAaJbHOE W3RIeYenye M3 Moussl (TOPOIBI) AAHHOTO IeMeHTa.

PaGTeHHH MOTYT He HaKanjausBaThb 3JIeMEeHT B 60HI:\I_T_'[IIX KOINYecTBax B
cUTy cBOeit (PUBMONOIMIECKOW WIPHPOALI, T. €. OKaswiBaTheA mHIAnOepent-
HUBIMH, HECMOTpS Ha IPNCYTCTBHE HIW jaske m30HITOK ero B cpepe. [lpmme-
POM MOTYT CJAVKUTL 3MaKH, He KOHIEHTPHPYION(NEe MHOIMe XHMHUYecKHe dje-
merTsl. Tag, ma mnowsax, oGoramenHbIX Gopom (Cesepo-Banmapuerii Hazax-
CTaH) BJaKim BBIHETAIOTCA CPORH BCEil TPaBAWNCTON PACTUTENbHOCTA Kpaiide
HIBKHAM cojlep:KaHmeM 0opa, Wa TeJBHI TOPAOK HiKe, 4eM B I0YBE H OK-
py:Ratomeit Tpasgancroii pacturensHoctn (Hopambexmit, Amammaes, Ilaxona,
1965). Amamormumbie pesyibTaTsl IMOIYIEHB HAMU JUIS 3IaKOB 10 HX OTHO-
mennio k MoxmOfeny, Hukedwo n kodausry. Hpome anakos, maanddepent-
TOCTE K MOIAWOAEHY IOKA3hLIBACT JPEBECHasg I KYCTAaPHUKOBAS PACTHTEIBHOCTI
(IOxnas Apmenns): ny6 (Quercus marcanthera), rpa6 (Carpinus betulus),
kammaa (Viburnum [antana) (pme. 43, I By).

[TogoGrEIEe (popMBI TpmenocofueHNl BOBHMKAIOT B pesyiakraTe ordopa Ha
ocnope (MII3WOLOTHTCCKOIT H3MERUHBOCTI pacreHmil, Pacremua oToit rpynmsr
VCTOHYUBLEL K XHMAWYecKuM (arropaMm cpejiibi M o0BIYHO HE I0/[BEPraloTes
('-]'IB]_II/ICI)H‘{HBIM MOpq)OJIOI‘H"{BGKHM N3MEHEeHHUAM.

B GoapnmmmeTse cayuaes afanTHpoBaHHble (QOPMEI ABIAIOTCA XOPOIIINME
KOHUeHTpaTopaMu xuMmyecknx anementon (pme. 43, I A). Mexaunam kom-
IIeHTPUPOBAHAA — JOBOJILHO CIOMHBIA TIPOTECC, CBA3AHHBIL ¢ IepecTpoitkoil
oOmena semecrs. Cienyer Takske WMeTh B BHIY, 4TO PacTeHHA MOTYT Haxo-
JHTHCS Ha PAsIUIHBIX ATamax aganTamnny,

Pacrenus, koumentpupyolme XEMAYECKEE HIEMEHTHI, MOMKHO T10Jipasjie-
INTH HA jBe TPYIDE: OPUBLIYHEX WIN THONYHLX KoHIentpaTtopop (puc. 43,
T Ay) n menpussrunsx Konmerrparopos (pue. 43, T As).

Pacrennsa mpushiamble (THOHYABIE) KOHIEHTPATODH, KAk NPABWIO, BCerja
UBBIEKATOT 3BHAYNTENLABe KOJIMIeCTBA XAMITIeCKOTO HIIeMeHTA W3 CpeflEl, arke
TIPN YCIOBHE CpelHero, HOPMalbHOIO COePRAHUA €ro B IO4YBe. JTO CBA3aHO
¢ TeM, UTO Y pacTeHUIl yike mripaboTancs ocoOBI OOMEH BemecTs, KOTOPHI
BABUCHT OT CpPeibl 0OHTAHMS, OT COJICPKAHUSA B Heil XHMHTYECKUX DIeMeHTOR,
Bepoatro, tunmuakie KOROEHTpaTOPHl BOZHUKIN B YCIOBHAX 000TAmIeHHA Cpe-

-
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Bl XpMugeckuMn siemenTaMmu (Buaorpagos, 1963). Cmemmduxa KoHmeHTpH-
poBanufa y HEKOTODHIX pacTeHmii GEIBaeT HACTOJBKO ITPOYHO CBA3AHA € 06-
MEHOM BEIIECTB, UTO LPH OTCYTCTBHH HeoGXOIMMOI0 DIeMeHTa HapyIIaeTcs
JREBHEeATeILHOCT, oprammaMa. HiaccumdgeckmM IpPEMEDPOM MOJKET CIYHKHUTDH
OOBIKHOBEHHOE PACTeHpUIE HANX BOZ0EMOB — PACKA, HAKAIIMIBAIOMASL B Op-
raaname mecarteie noan mpormenta Cl (Bepmapermit, Bunorpanos, 1931; Martin,
Lavollay, 1959). llpn oTcyTeTns 8 BOfe CAcoB XNOpa PACTeHNE WCHLITHIBAET
CHJIBHOE yrieTeHne, MPATEM IONBITRE 3aMeHHTh XJIOD-HOH Ha HOH iiofla He
IAl0T JEeIaeMOro PesyibTara W pacTenme B KomewHOM cuere mormbaer (Mur-
trey, 1956).

H pacTeHnmAM — HeHPHUBBRIYHBIM HKOHIMEHTPaTOpaM — OTHOCHTCA [’)OJII)UJHH*
cTBO ODBIYHBIX pacTeHHil MecTHOI IOpel ¢ BechMa IMHPOKOIT AMIIATYHOI
BBIHOC/MBOCTH K XUMHYIECKUM ajeMeHTaM. PacTeHns MOTYT IPOM3pacTarh Rak
PN MOBBIIIEHHEIX KOHIEHTPAUUAX HNIEMEHTOB B TOUBe, TAR U IPH HOPMAIb-
HOM, cpefHeM, nx cofep:kanan. IIponecchl KOEMERTPHpOBAHNS OUCHb HEYCTOI-
qUBRLI, JA0WIBHE, 3aBHCAT 0T CoJep/RaHug ¢ (OPMBI HAXO:KIEHUs dJIeMeHTa
B mouse. ITodTOMY B HOPMAJIBHBIX YCJIOBHAX, M3 He00OTal[eHHON MOYBLI pa-
cTenms He WN3BJeKanT OonbIIAX KojamdecTs onementa. Ilocrynmennme xmmn-
YECKHX DIeMEHTOB B DACTEHNS BaBUCHT OT YDOBHS CONEP/HaHNA HX B TOUYBE,
IIpm paccemenmm B B0HBI, 0oJee 000TANIEHABIe XWMUYECKIIMHA 3IJIE€MEHTAMI,
HONPHABBIYHBIE DACTEHHS-KONIEHTPATODEl HAKAILIABAIOT 3HAUYNTEILHBIE KOJIM-
9ecTBA XUMHYECKUX HIEMEHTOB, IPHONMKAACH IO CTENEHH HAKOILICHHS K
HPUBLIYHLIM (THOUYHEIM) KOHIEHTPATOPAM.

Y agantHpoBaHHBIX PACTEHHil, KOHIEHTPUPYIONNX XHMHTECKHE HIeMeH-
TEL, MOTYT BOSHHKATH PA3NAYHBEIE PEAKIHH OpPraHU3Ma B OTBeT Ha HEOORITHOE
cofePRANNe XUMHUCCKIX BICMEHTOR B cpejie oburanug. Hpupbiunnie KoHIeH-
TpaTopsl MOTyT o6pasoBaTh dHAeMmIHEle BuAbl (pme. 43, I Aja) m ¢usuo-
normueckne Qopmur (pume. 43, I A,6), 6es BEamMBIX MOpP(OTOTHUECKAX MH3-
meHennii. Henpupblunble KOHIEHTPATOPBI, C OHOI CTOPOHBI, TAKMAKE MOTYT
math (uamogormueckue (GOpMEI, aHaTOTHYHLIE IPHBBIUHBIM KOHLEHTPATODAM,
¢ Hpyroit ¢TOpPOHLI — B DTOIl TPylUIe HadMOJaeTcs pasHoodpasHas Mopdo-
JoTHYecKas m3MeHUNMBoCTh (pme. 43, IAo6). Takum o0pasom, ¥ ajanTHpOBaH-
HBIX (fOPM, KOHOEHTPHPYIONIEX XEMATECKHE HIEeMEeHTEL, ROSMOMKHEBL CJEIY OIIIe
pearum opranEmaMoB: Quamosorndeckme (opMBI BHYTpHM BHJA, He N3MeHAI-
muecs Moploaoradeckn, Mop(oXornveckas U3MEeHUYNBOCTD BIIOB ¥ 2HeMIY-
HBIe BU/BI, CBA3aHHBIE ¢ ONPEJeleHHBIMA XuMHYecKEMU diaemenramu. Qcra-
HOBUMCA MOAPo0Hee Ha IePeTHCIeHHBIX PeARIIAX OPraHI3MOB.

Mopdhonornuecras usMenunBoerd (puc. 43, 1 A.0). Pasmoobpasmas Mop-
(ororndeckas HBMEHUMBOCTH BO3MOMKIA B Ipollecce MPHCIOCOGTEHUS He TOIhb-
KO V Pa3INYHBIX BHJOB PACTEHUN, HO Takime B Ipefgerax HHANBATYYMOB IIO-
nyssmmi ojuoro suga. Takag nsMeHumBoCTHL 00BIYHO HadIIOLaeTCs Cpejay He-
HpHBEI‘-[HbIK ROHOEeHTpaTopoB M BHEIIHE HaIIOMHIHAET W3IMEHYHUBOCTH Healall-
taposagHLIX (opm pacrenmit, CymecTBeNnEIM OTIHYTEM B1ech ABIACTCA To,
4TO Y pacTeAUil-HeNPHBLIYHLIX KOHIEHTPATOPOB (PYHKIUSA BOCIPON3BEIeHUS
He HApYIDAeTcd W 0cTaeTes BIONHe uanecmocoimoe woromerso. Ipumepamum
Mop(hOIOrHIecKoil HAMEHUNBOCTH TAKOrO POfa MOTYT CIVHKHTH, HaGI0IaBIITe-
ca B IOmKuoit ApMeHNE Ha KallTaHOBBIX 1109BAX IOJUMOPPUEM TBETKOB MaKa
{pacceueHne JTelecTKOB BEHUMKA 1 MaxposocTh y Papaver macrostomum Imof
papsiaueM esmHNA mmuKa (pue. 48, I w IT), maxponocrs Papaver orientale
1 HapyImenus TurMeHTanun Papaver commutatum moj simganeM MoInOaeHa)
(Mamrora, Mamamumna, Makaposa, 1959); s IToaxsme u Hramznun — wapirako-
BOCTEL DANla AHKOPACTYIMHX DACTEHHIl HA MOYBAX, 0f0TameHHEIX xpoMoMm (Se-
necio, Centaurea, Euphorbia; Sarosick, 1962; Whitakker, 1954); ma IO0:xnom
Ypaile Ha CBeTJO-KANITAHOBHIX Moupax m B Mraamm ma ofmonmrax — pegyk-
nufA 4acTein oKosoneernmka y Pulsatilla patens (pue. 49), pasmooOpasmas
OUTMEHTANHA IHCTHeB (CHHEBATOCTH, VCHJICHNHEe 3eIeHOH OKPackH) IOJ BINA-
nueM usdntia Burens (Cropomesa, 1954; Ponnamperuma, Bradfield, Pe-
ech, 1955).
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Puc. 48. Max rpynnogopobuaTeii (Papaver macrostomum) ¢ paccedeHHBLIMU JeTECTKAME
(I) u maxposuii (I1) ma qurkoso-cBMAROBOH nposmignn Apmenmn (o H. C. Herpynunoit)

I'ne. 49. Con-tpasa (Pulsatilla patens). Iopmaabmoe pactemse (caeBa) # (POPME ¢ TOJ-
HOM pefiyRuell OKoIoUBeTHIKA (cHpaBa)

3acaIy;KHBAIOT TaKie BHNMAHIS dKCIEPHMEHTATbHBEIC HamHEe. Dasmies-
CKAafl YCTAHOBHMIA, 9UTO JUIA AMIONBIAM, He SABIAIONIENica IPHBHIYHBIM KOH-
meHTpaTopoM, HalmoJaercs pasnHoofpasHasg H3MeHYNBOCTH OKPACKH I[BETHA
OO BIANAAWEM pPAXA odeMeHTOoB: PTYTH, UNHRA, Kauug, Oapus, Mejm, Map-
raniga 1 fioga (Basmnesckas, Cubupuesa, 1950). Nurepecnsie manmbie momy-
yenbl B oukiTax ¢ Brianthus — pacTrenmeMm us cem. nioTukosmx. Ilpm mexye-
CTBeHHOM J00DABICHHE B NHUTATEARHYI0 Cpeiy JuTusg y pacrenuil, oTHO-
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CAIUXCA K Tpylle [BYAOJBHLIX, PasBuBalich BCe BHALI IEPEXOI0B OT
IBYCeMAIOIBIEIX 3aPOABIIEl K OJHOCEMSIONBHEIM B 33BUCUMOCTH OT KOHIEH-
rpamup aurtas (Hunter, Vergnano, 1953).

Jupemusm (puc. 43, T Aa). B mpupogEsix yenosusx, HaupuEMep, Upu 3ace-
JeHNMH mImo4B, OGOI‘aI]IeHHBIX onpeaeJeHHbIMEI XHMHUYEeCKUMHM DJAeMeHTaMu, a
TaKMe CTOHKOEe IOBTOpeHMEe IpHoOpeTeHHOro HPHBHAKA UMM Psila HPH3HAKOB
MOp(OTOTATECKON NBMEHYMBOCTI MOFKET HMPHUBECTH K DHAEMIBMY, T. €. 060c00-
MeHIn PACTeHII-ROHIEHTPATOPOB B BEE HOBEIX DA3HOBUHOCTEIl 11 [lase BH-
A0B ¢ Y3KOJIORAJIH30BAHHBIM apeajoM pacmpocTpaHenus. B aTnx caygasx Bar-
HO MCCIEA0BATH AIKOJIOTHIECKYIO U FeHeTHIecKy 0 cTpyKTypy mony smun. ITpn-
MepaMu JHJIEMHUYECKIX pﬂCTBHHE{-HOHHBHTpaTOpOB ABIAKTCA pACTeHHs, ONM-
cagable [loBunepio — robanbrodurel n3 Haramrm (Crotalaria cobalticola D.
et P.; Silene cobalticola D. et P.), mpomspacratomiue TolbRo B TeX paiioHax,
rmge noasel oboramensl KobamxeroMm. Tam j;xe, B Haramre, ma MefHBIX oTpajax
oopraarr Cyanotis cupricola m Sopubia metallorum, mnrge Gonee He BeTpeuae-
MEBIe, onmcamHEble Kak mopsle Buael (Gams, Morton, 1925). ¥ mwac 38 CCCP nxs
MeIHBIX Mecropo:kmeHmit Axras xaparktepen kaunm (Gypsophilla patrinii)
(Hecperaiimora, 1955). B Illsenmn marecTusl «Mepnere Mxm» — Dryoptodon
atratus n Mielichnoferia mielichnoferiana, pacnpocrpanennsie Ha CHIBHO KIC-
OBIX TOYBAX, cOAep:KalimXx Menb B woamgectse B 100 pas Goabime HOpMED
(Pichi-Sermolli, 1948; Haccius, 1956).

HexoTopsie sujbl OTARYAIOTCA OOIBIIHM ITOCTOSHCTBOM B OTHOINEHHU CYO-
cTpara, cocrasigfa cuenuduuanyo Mmeramrofnrayio guaopy. TaxoBa omossHHam
gaopa (Trientalis europaea, Gnaphallium suaveolens, G. qualea, Semper-
vivum soboliferum), pacnpocrpamennas Ha BHXOIAaX OJOBAHHBIX MOPON B
®PT', Bpasuamn (Schwickerath, 1931); xBacmosas (opa, mpmypodenHas K
JaTepUTHBIM II09BaM, oforamemHeM amomupneM. Cioga OTHOCATCS ceMeiicTBa
Theaceae, Euphorbiaceae, Caryophyllaceae. 9ra ¢umopa pacmpocrpanena B
TPONMKAX T CyOTPONMKAx, IAe B 1I0YBEe MHOTO CBODOIHOTO ANIOMWBWA. Buan
VKa3aHHBEIX ceMelCTB NMCKIIYUTENLH0 0OTaTHl AJIOMIHIEM, Jake Ha IHOYBAX
¢ OOBIYABIM COTep/RAHmeM ATIOMOHOA OHHM KOHIEHTPUPYHT ero 0olblie Oc-
TaxbHBIX. HpoMe yKRasaHHBIX ceMeficTB K «KBAcmoBoil» (iaope OTHOCATCH
Lycopodiaceae, wommentpupylomme mo 70% ammomumus B 30mHe, HEROTOPHE
Ericaceae, Proteaceae, Diapensiaceae, Melostomaceae (Bmmorpamon, 1949).

Ha moupax, oforamjeHHEIX IIHHKOM, DPa3BUBAETCHA TAK HA3LIBAEMad «Tajl-
Meitnasg (uropa» ompefeneHHOro Bujosoro cocrtasa: Viola Lutea, var. cala-
minaria, Thlaspi calaminare, Alsine verna, v. calaminare, Armeria halleri,
Festuca ovina, v. calaminaria, Minuartia verna v. calaminaria. [lammas
¢mopa xapaxrepHa JUIA TalIMENHEIX MOYR cpefHeill m royKHO wacTeit Epporsl:
Nraann, Oparnun, Tonnanann, Bensrnn, Ascrpun, Capommaun (Bumorpajos,
1954; Smith, Specht, 1953). Kpome Toro, ecTh ykasamme o pacipocTpane-
aun artoit Guaopsr B CHIA. TanMeiimbie rpyOOApOBEN XAPAKTEPHBL HE TOIBKO
0 CBOEMY BHIOBOMY COCTABY, HO H II0 CHEOHE(QIUICCKOMY OONUKY: Kcepo-
Mop(huasM, HIBKOPOCIOCTh, GOJee CIIBHOE pazBHTHE MOJM3EMHBEIX vacTeli cpas-
HUTENBHO ¢ HAJBeMHBIME, AIATEALHBI MepHojl MBETEHNA, BRICOKOe COmep:Ka-
HIe MAKA (HeKOTOPHIe BRUMABEL BEIICDP:KHBAIOT COAEPIKAHME B MOUBE IHAKA, /10
150 pas npessimaiinee o6s1IHOE ero cojepskanne; cMm. Martin, Lavollay, 1958).

Xopomio masecTHA Megonas (uiopa, HACTUTHIBAIOIAL JIECATRI DHAEMITIHBIX
BU0B U3 pasmbix ceMeiicT: Anabasis cretacea, Hyssopus cretaceus, H. of-
ficinalis, Jurinea cretacea, Medicago cretacea, Festuca cretacea, Linaria
cretacea, Gypsophilla altissima, Thymus cretaceus, Asperula cretacea.

Yame Bcero MetammourTHAas duiopa cpgsaHa He ¢ KAaKNM-THOO OJHIM
JMeMeHTOM, & XapaKTepmayeT Tmopony B nenoM. Hampumep, K rpaHmTaM Ha
p. Ranpmnye (Vrpamma) nmpuypouennr: Thymus graniticus, Cylisus grani-
ticus (ITosprosa, 1961).

B nureparype mpmBomATCA MHOTOUHCIEHHBIE NMPUMEpPEl OTHOCHTEIBHO 0CO-
GemmocTeil BUIOBOTO cocTaBa (UIOPHI CEPHEHTHHUTOB. JTH IMOPOALI W IIOYBEL,
pPa3BHUTHIe Ha HAUX, DeJHEI KaJbIlieM M IPYTHMH MaKpoaJeMeHTaMH W 3HAUM-
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TEIBN0 00Orallenhl TAMKEeILIMI MeTa/IaMI: XPOMOM, HHIKelxeM, KoDaJbToM I
Mesbto. OTMedaeTcs MPUYpPOYEHHOCTh K CEPIEHTHMHHTAM [IPEBECHBIX pacTe-
mnii — Pinus monticola, P. densiflora, Rhododendron occidenttale m psna
rpaBaHUCTEX BUA0B: Asplenium adulterinum, A. serpentini, Alyssum argen-
teum, Dianthus tennuifolius, Armeria elongata, Silene bosniaca, Minuartia
verna v. hercynica (Russo, Raciti, 1956; Axexrceesa-Ilomosa, 1969). 3mecn
ocoforo BanMamma sacaysmmpaer Alyssum  argenteum, oTamyalommcs
HOIBIIIM HOCTOAHCTBOM B oTHomennnm Hakomenus aukeids (Whitakker, 1954;
Hoxrconymo, 1961). Ilo mammnM mccaef0BAHUAM, KPOMe YKAa3aHHOTO BHJla aHa-
Jornunoit crnocodHocTeio odaajgalor Alyssum biovulatum (Tysa) m Alyssum
tortuosum (IOxuerit ¥pan). Cregyer 3aMeTuth, 4To BCE TPH BH/A DPOJICTBEH-
HBI MeRIY coboit m obbenunsores B ceknuio Odontharena. OcransHBle BHJEL
CePIeHTHHITOBOH (UOpPH He OTIHYalwTes TAKOH CTPOroil u30MpaTelbHOCTHIO
K OLpeeleHHOMY JIEMEHTY, OTparkad KOMILIEKC HJIeMEeHTOB, COCTABIFIONAX
mopony. llosroMy Hepefko ofuH U TOT K€ BUI MOKHO BCTPETHUTH B COCTABE
pasamgHEIX Meranmodurneix (Qaop. Hampmmep, ofmumn pugamm jad HOTH-
MeTALINYECKIX TIOPOM, COAeps/KalluX CBHHEI, MUHK, Melh, a TaKMKe JUIA Cep-
IEHTUHUTOR, 0DOTameHHLIX XPOMOM u HEKexeM, asialorcs Amorpha canes-
cens, Armeria halleri, Alsine verna, Minuartia verna v. hercynica, Plan-
tago Lanceolata, Armeria elongata, KoTopble OTJeIEHO MOTYT BXOAHTH B CO-
CTAB MEe/HOI, CBHHI[OBON, XPOMUTOBOM, HUKEJIEBOHN I Jae ralMeiinoil (ropsl

OueBn/IHO, IO CBOEMY COCTABY METANIOMHUTHASA (DIOpPA MOJKET COCTOSATH N3
HKOJIOTHYECKN PA3HOPOIHBIX BujoB. PacTemms, CRasaHHbIE ¢ ONpeeleHHBIM
DJIEMEHTOM, OUYEBUAHO COCTABAT TPYOIY CTPOruX supeMmios. Te BHILI, Ko-
TOpBIe¢ CBA3aHLI ¢ HECKOJIBKUMII 3JIeMEHTaMH, BePOATHO, cleyeT OTHECTH K
(haryIpTATHBHEIM DHAEMUKAM, MO0 OHM CHOCOOHEI IIpOH3pacTarh Ha cybcTpa-
taX, 000ranieHHBIX PABINYHBIMII DJIEMEHTAME, IPUTOM B HEOIHHAKOBON CTe-
men. Hampumep, Plantago lanceolata Boofme mMmeer mmpormit apeas pac-
LpocTpaneHms, Be1pedadich Ha HeoforalleHHBIX TTOYBAX.

Ouznonornyeckune dopmut (pue. 43, T Ay, 6). Pacrenns, KOHOEHTpHPYIO-
e XHMHIYeCKHe 3JeMenThbl, MOI'yT BHEOIHE ocTaBaThbCA HEU3MEHOBIMW, CO-
XpaHssg THONYHBIC YePTHl JaHHoro BHUAa. Tarme opraHmsMel pacTenmii - co
crenmprIecKuM 00MEHOM BENIeCTB, BePOATHO, COCTABIAIOT ocobnle (usmomo-
roveckme (opmel jpammHoro Buja. CymecTBoBamme NOXOOHEIX (hu3MOTOTHIE-
cKEX OpPM B IPHPOJE MOATEEPIKIAIOT CACAYIOMNE TPIMEePEL.

B Haangoprun Obitn codpanbl CeMeHa HECKONBKHX BHJOB pacTermil,
BCTPEUAIONINXCA KAK Ha CePHeHTHHHTOBBIX II0OYBAX, TaK W BHe WX, B Cep-
MeNTHHATOBYI TOYBY OBLIN BRICEAHEI CeMeHa (HecepIeHNTHHWTOBBEIX» pacTe-
HiTif, OHH ¢ MOLNH HOPMaJdbio PasBHBATLCA HA CEePHEHTHHHTOBOI TOYBE H
rpefoBanm s3HauNTeNRHON mobavkn waxenus. Brecenmme ymoGpemma NPK ora-
3ano a@@erTnBHOCTL JNMBL Ha «cepueHTHEHTOBRIe» pacTenns (La — K. N.
Subba-Rao, 1953). Bpommoy wa6Gmomanx Ha rajxemnTe (MHHEEpAN, CcOmepika-
muii cBUHeI]) MaccoBoe passuTme Imoxesuisl — Agrostis tennis, xoTopas npe-
KPacHO PAa3BmBatTach W He mapanxa Mopdoaormieckux yrronenmit. Tor ke Bup,
BBIPOCIITHH BHE PYIHOTO IOJA, OyAydYMm BHICAJKEH Ha PYAHOM Y4acTKe mormd,
ORA3aBIINCYL HEIPUCIIOCOOMEHHLIM K BBHICOKUM KOHIeHTpammam csuama. C apy-
TOIl CTOPOHBI, «PYAHBIY sraeMmaap Agrostis tennis, mepemeceHuBIl Ha 00RIY-
HYI0 II0YBY, HEG MOI XOPOINO PA3BUBATLCS 0€3 J0CTATOYHRIX KOJAMYECTB CBHHTA
u ncnsThiBax yraerenne (Branas, Bernon, 1956).

CoorBercTBenHO BTOMY TOTPEOHOCTH B BDIEMEHTE W ONTHMAJILHEEC KOH-
HEeHTPAUNl ero Uis HOPMalibHBEIX oco0eil JAaHHOTO BUAA 1 (PEBHOIOTMTECKOMH
opmel ero Oyayr pasnmuaabiMi, OUeBHAHO, B 3THX cJaydasx B mpefesax ofl-
HOIl MONYASUNY BRISBISIOTCS 0c0DH ¢ PABAWYHON TOPOTOBOIT UVBCTBHTENE-
HOCTHID K oONpeleleHHBIM HKOHIEHTPAaIHAM XHMHYECKHUX DHIEeMeHTOB. Taxas
DKOJOTMUECKAs 1, BOBMOMKHO, IeHeTHdecKas TeTePOreHHocTh MOMYJIANNM Xa-
PaKTepH3yeT BUALI B YCIOBHAX pasimdHoil reoXmMmmieckoii cpemst. 06 atom
TOCTATOUHO VOEAUTENTbHO CBHAETEALCTBYET ONBIT BaymeiicTepa ¢ cafmomoit
(oOwamoit) u ranmeiinoit gopmamu Silene inflata. Tlpm merycerBenmom fo-

81



25107 7
a
20t} X
o % 9
TN ° =
L0 ¢ g : 3
1072 | ot Ca

R : s,
S g5t o L0 :
L a
=]
2 70 !
i)
N 2,502
oy
g 2 ]
Pe R
3 &
S
R 1502k °
R 1570
o
E o
g 70% e 1 .
:é 2 = e °
g -7 = mo" S
‘g_a‘f}'ﬂ = owH oo o
S SR

T

5707
470 .
R S
2% :

7-76%

7107 207
Mo & novbe 6 % wa sony

Pue. 50. HommemrpupoBamue wmoamHGIeIa
PACTEHHAME MOIHOAeHOBOM OHOTEOXUMU-
YeCROM MpPOBHEIIIT

1 — tumpAl ko4l (Thymus Kotschyanus); 2 —
pomamka mepddsd (Pyrethrum parthenifoli-
um); 3 — 3mepoGoif mpoasipABTenusni (Hyperi-
cum perforatum}

OapjeHNN I[UHKA B HUTATEILHYIO Cpe-
Jy, HAa KOTOpPOH pasBUBAIHCH pacre-
nug, ronmentpammg B 100 me/a ona-
zajach TOKCHYHONW s o0biumoil dop-
MBI, B TOBpeMA Kar Tanmeiinas gopuma
me wcnbiThiBana yreeremmsa.  Omrm-
ManbHafg ROHIEHTpAIMA [OHHKA I
00BIYHOI (DOPMEL JTemaxa B Ipeerax
10 wme/a, morja Rayk JUIA TaaMeHHOI
Qopmbl oma OBLTa SHAYNTEILHO BHIOIE,
cocranaas 50 aa/a (Benzian, Warren,
1956). Amamormunoe siBIeHNe H3YYE-
Ho y murpoopranusmos (Hosambermit,
Jlerynosa, 1964).

ObpasoBanuem  (PUBHOTOTHYECKHX
dopm  BHONHE O0BACHAMO TIPUCYTCT-
BHE€ HEKOTOPHIX, Ha IEPBbIA B3I,
OOBIYHBIN BIJIOB B COCTABE «METaJJIO-
Qurabixy @aop. Buentae He orrHUansch
OT THINYHBIX o0cofeil [JammHoro BHjA,
«meranzo@uTHEIEY  (DOPMEI  CIOCOOHBI
bes ymepba AnA coOCTBEHHOTO PA3BU-
THS HAKAIIMBATHL SHATHTENBHBIE KO-
JHYeCTBa 3TCMEHTA.

B wagecTBe mpmMmepa MOMKHO OpH-
BecTH HaRollenmwe Moau0jeHa TpaBs-
HECTOIl PACTUTENLHOCTHIO MOJIHGIeHO-
BOil  OHOTEOXHMHUYECKONR  MPOBHHINU
Apmenn, :

Ha pme. 50 Tounamm oTMeueHEL
KOHIIGHTPAIII MoauOAeHA B OTHEIb-
HBIX IKBEMIIApPAX ONHOTO BHA pacTe-
HMIT B 3aBHCHMOCTH OT cOJlepsRaHus
proro aiemednra B mouse’', Jlma ma-
NIAMHOCTI 13 MecTa IMePecedeHus Ko-
Op/AIHAT IPOBEJEH IOMOJHUTEILHBIIT
BERTOP-NpAMAdA, [IOKABBIBAIOINAN BO3-
pacTanile KOHIEHTPANHN MOJHOAeHA B
[o4BEe 10 OT/EJIBHBEIM MECTaM B3ATHH
npod pacrennit, Toukm, pacroxoMmemn-
Hble BBIIIE BEKTOPHOH HpsaMoil, yka-
3BIBAIOT, YTO pPacTeHHA ROHIEHTPHpPY-
0T XUMIYeCKHid »IeMenT Goapmie ero
CONCPIKAHTSA B TIOYBE; TOYKH, JIEHKA-
TEe HIKe BEKTOpHOI IpsMoii, Ioka-
3BIBAIOT O0OPATHY B3aBHCHMOCTH. Kax
puamo Ha pue. 30, @ y TuMBAHA KOum
(Thymus kotschyanus), sasamomero-
Cf  HEINPUBBIYHLIM  KOHLEHTPATOPOM,
XOPOIIO MPOCIEKUBAITCA ABE TPYIIBI
pacTenmii, KOTOpLIE XapaKTePHUBYIOT

BHYTPENONYIANAORAYI0 H3MeHuHBoCcTh Buia. Onma ua rpynm (35%) me uasie-
KaeT D0JRMUX KoIWYecTB MoOIHOIeHa M3 I0YBHl W o0JamaeT OTPHIATeIBHEIM
rpaguenToM Hakonjenus, apyras rpynna (57%) xomnemrpupyer mosnmdren
B 3HAYNUTEJILHBIX RoOJHYeCcTBax IIO GpﬂBHBIIHIO ¢ TOYBOIl 1 XHpaHTBpHQyETCH

! Tun noussl u Apyrme (usnro-reorpaduueckne yCIOBHA OCTAIOTCH TOCTOSHHBIME, HaMe-
_HAeTCA JIIIL KOHIEHTPAlMs »IeMeHTa, CBASAHHAfA ¢ TAYOHHOM 3ajeraHus PYAHOrO

Teda.
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IHOJIOHENTEJbHBIM rpajnenToM TaROIINIeHH:A 2JIeMeHTa. 060 I'PYIIIBL Hpe,ﬂCTaB“
aA10T cofoii caMocroarenbubie gmsnomorngeckne opmer Thymus kotschya-
nus. Mopdomormaeckn a1 rpynisl HepasamauMbl. Tak Kak cogepsRanme Mo-
aubjeHa B pacTeHUSX YBEINYHBAETCH COOTBETCTBEHHO COMEIIRAHIIO €ro B
HouBe, 9T Quanogornyeckue HOPMEL MOKHO PacCcMaTpPHBATE KaK HKOAOTAYE-
Cime, XOTA B OCHOBE UX pasinunil nabiiofaioTcs LOI0KUTENbHEN o OTPHIA-
TeIBHBI Ipaguent Haromexus. B pacremmax tperseii rpymunt (8%) comep-
JHaHME MOJHOIeHa Takoe e, kak B 10YBe.

Ha ocnomannm maydemmsi orpoMHOro (DaKTMYECKOrO0 MaTepHaja 3a DPAX
Jer, MOoJIYIeHHnoro IpHE H3yYeHNN OMOTeOXMMHYECKUX NPOBMHIINE pPasimTIHBIX
obmacreii Colosza, MOKHO 3aKIOUNTH, 4To (ABHOIOTMYECKEe (HOPMEI Cymie-
CTBYIOT ¥ J1000T0 pacTenns — KOHIEHTPAaTOopa, HO BHIPAsKEHLI OHN B PA3IHT-
HOIl CTemeHH.

Cpeanm pacTenmil-HeIIPHBBIYHLIX KOHIEHTPATOPOB MOJHG/IeHa PasHLIC BHJIEL
OTINYAIOTCS Pasanynoil BHYTPHOOTMYIANNOHHOI WBMEeHUIHMBOCTEIO. Tak, y ma-
eass (Rumex acetosa), mpomspacraommero HAa I0uBe, 00OTATIEHHOIN MOIHG-
nenoM, 65% pacrermii HakanMBaT ero Memsblle, em mousa; 289 pacTeHmi
ROHIEHTPHPYIOT 00JbIIe, WeM [mo4YBa, W 70) — IORA3BIBAIOT OJHHAKOBOE CO-
nepiranne ¢ mousoit. IlopoGnoe spmenue mabmogaercs y pomamrm (Pyret-
hrum parthenifolium), oburaomeii B Tex ke ycaosusax. PacTenus, KoHIEHT-
pupyomue moaubaen Menbnie, 4eM mousa, cocrasiasior 63%; maxammusaio-
nyme - dompnre, wem mousa, — 29%; opmmaKoBoe cojepisaHme ¢ IOYBOIT OTMe-
qaeresa mua 8% (puc. 50, 6).

pyrme BHAB pacTeHHIl HEHPUBHIYHLIX KOHIEHTPATOPOB TOTO Ke MeCTo-
00MTANNA TMOKA3BIBAIOT 3HAUNTEIbHOC HAKOIJICHNE MOJMOJeHa I0 CpaBHEHHI0
¢ MOYBOI, NMPUOAMRAACH B HTOM OTHOINEHHN K NPUBBIYHBIM (THOHYHHIM) KOH-
neurparopam. Takmmu pacrenusmm geagwlcs Hopwumwkm (Serophularia
variegata, S. grossheimii) n asepofoit (Hypericum perforatum). Tumbam
KOYII 110 CTENeHN KOUIMEHTPIPOBAHIA MOJUOICHA 3aHIMAET NPOMEsRYTOTHOE
TOJIOKeHNe, KAK CJACYeT 13 IpIBeIeNNbX HIGKe MaHHbIX:

ITponenTHOE coorHoOmeHne y pPACTEHNIT, KOHODEHTPHPYIOMINX MOJIHGICH:

OTHOCUTENbHOE KOJMUYEeCTBO

Mo B pacTeHHAX 0 CDaB- Thymus Hypericum
HEeHUIO ¢ IOYBOIL kotschyanus perforatum
OMHAKOBO € MOYBOI 9.6 16,5
MeHbIIEe, 9eM B 110uYBe 32,4 12.0
Boapure, uvem B mouse 58,0 1.5

Y orEx pactennit ouenb cxafo BHpasKeHO YBeNMUYEHHE KOHIEHTPATAH
MOHI’I()HEHH B COOTBETCTHBNI € €ro cojep;anleM B IIOYBe (BKOJ'[OFH":IECHHG
dopmer). Y GodbImmHECTBA pacTeHuii HAOIIONACTCH 3HAYHTENBHOE KOHIEHTPH-
poBamHe MonHOAeHA NIpH HeGONBIIHX W3MEHEHWAX €ro COfep/KaHus B IOYBe.
OuerujHo, B JlaHHOM caydae (U3HOMOTHYIECKEE IPHSHAKN NTpuobperainT 3ma-
YeHWe CHCTeMATHYecKHX, oOpasyiorcs (UamoJOTHUYECKHe DPA3HOBHIHOCTH.

IIpuBBMAELE PACTEHNA — KOHIEHTPATOPLL MOJNOIEeNa OTANIAIOTCA B3HAMH-
TENTBHLIM HAKOINIEHNEM 3Toro siaementa. ¥ ceM. Leguminosae cremeHb KOH-
TeATPANE JOCTHTAET CBOEro MaxcumyMma., Bcee Bmasl GoGOBBIX OTINTAIOTCH
atoit crocobroCcTh0: 86—907; pacremmii woumenTpupyer MommGrena Goiblme,
ueM mouBa,— U TOMbK0 10—14% H5KseMIIAPOB MOKA3LIBAIOT MPUMEPHO OIH-
HAKOBO@ COJIEPKANTe DTOTO HJeMeHTa II0 CPABHEHWIO ¢ IOYBOil. IT0 CBA3AHO
¢ TeM, ITO MOJMOIEH CTal HeoOXOMUMEBIM SIeMeHTOM [UIA HOPMAJILHOH KU3-
HeleATeTLHOCTH GOOOBEIX pacTenmii, ¢Taj HepaspHIBHLIM 3BEHOM B clcTeMe
obMeHa BemiecTna mexoro cemeiictsa Leguminosae. OpHako BHYTpH BUIA OT-
IeIbHBe 0COOH OTINYAITCH OOJbINell KOHIEeHTPHPYIOMeil cnocofHOCTEIO, APY-
THe MeHbIel, T. e. ¥ PACTeHHII NPHBBIYHEIX KOHIOEHTPATOPOB TaKMKe MOTYT
posnmKaThL (usnonormaeckue gopmnr (pme. 51), nmeommue smavenme Pusmo-
JOTHYECKUX pPasHOBHUIHOCTEI!.

Pactenusg cTpoHIHEBO-KANBINEBBIX TPOBHHENNIT Ta/yRUKMCTAHA MOKHO OT-
HECTH K afalTHPOBAHHBIM IIPUBEYHBIM WA HENPHBBIYHBIM KOHIIEHTpaTOpaM,
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KOTOpBIe HAKALANBAWT 3HAYLTENbHBIE KOJAHYECTBA CTPOHIMA H RaJbIHA, BBI-
ny ()601"31][0].{{1}1’ ATHMHM JJeMeHTaMH ToYB U HoaCTHIawInnx IlO‘iBy nopo.
Bryrpu Bupa pacreEnA Doj BIAMAHHEM TeOXHMHYECKHX (DAKTOPOB Cpejbl —
u30LITOYHOTO COflepPsRaHNA B OKpYKaomieil cpee XUMHYECKHX HIeMeHTOB
(kauapnmit, cTpoHNmIT) — MOTYT o00pasoBaTh pasiHYHbIE (OUBMOJOTHYLCKIE
(opmer, O6e3 BUIUMEIX MOP(OJOTUIECKIX N3MECHeHMI.

Ha npumepe sepOiiombeil KOMIOUKN MOMKHO BUAETH, 9T0 OCHOBHAS TPYII-
na monyasmum pacremmit Alhagi Kirghisorum (96,8%) ofmxagaer momosknm-
TEIbHBIM T'DajiiieHTOM HAKOIUICHHA CTPOHIHMA 110 OTHOIICHWI0 COJep/ARanusa ero
r mouse (TOYKM, PACIOIOMKeHHLIE BhIle BEKTOPHOIl JWHWT, IpoBeJeHHON n3
Hauaja Koopamuar), apyrag measman (3,2%) — orpunareabueM. Y 0CHOBHOMN

M{],g/u
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LT e S + CKOIl IPOBHETHT

2 x + | 1 —vumna KuHopapuaa  (Lathyrus
% | miniatus); 2 — acTporajx 30JI0TH-
R0 %k | cTelif  (Astragalus aureus); 38—
g wresep comamTenbHBNi  (Trifolium
& b ambiguum); 4 — ropomex IOpPHBLi
3 MU, %o | (Vicia alpestre)
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Macchl pacTeHHil BepOIIOEBeIl KOMIUKI HAOJ0AAIOTCA pasIHdHble CTeIeHn
manomiennn crponmma (or 0,07 mo 0,9% =a sony) Tpu MaioM W3MeHEHWH
comepsranus crponnusa B mouse (or 0,04 mo 0,45%). CaemosarensHo, Gomxb-
mrag 9acTh PACTEHHI BePOTIOMKbEH KONIOYKH ABJIAETCS MPHUBHIYHBIME KOHTEHT-
paTopaMu, aKTHBHO HaKAIJIWBAIOMIMHA CTPONTHI, W MOJRHO CYNWTaTh, 9T0 CL
CTPOHINEM ¥ B5TOT0 BHJA PACTEHHWIl CBA3aHA ero BHAOBASA CHENH(PHUITOCTH
U BHAYMTEILHAS BHYTPUOONYIANNOHHAS IIBMEHYHBOCTh CIIOCOOHOCTH KOHIEHT-
puposaTtk crponumii. Iipm makonnesmm crponrma no womnentpanmm 0,8%
(ma somy) HeOOIBIOE WICIO PACTEHHI BCe 3Ke CTPOHIMII He HAKAILIABAIOT.

Ilo cmocobHOCTH KOUIEHTPHMPOBATH KaJNbIHil B YCIOBHAX CTPOHIIIEBO-Ka-
aenmesoit mposmEnmE Tamuukckoit CCP pasnmuaiorcs aBe ¢opMmbr pacre-
anil — pakanansaomue (81%) n memarammpaomme (19%) — o s Tex u
APYrEX HaONI0AeTCA HKOIOTUMYECKAas 3aBHCUMOCTH, KOIJla COZepsKaHume Kajb-
IHA B PACTeHUy YBeJIWYHWBASTCH B ONpEjieleHHOI CTEIEHN COOTBETCTBENHO
coflepRaiiio ero B Iodpe. BEYTpm momyadanum sepOiiokbeil KOMOUKH eCTh
u Takme ee (hOPMEI, KOTOpPEIe HAKAINIMBAIOT KANLIMI B PA3IHIAEIX W BEICO-
KX KOHHEHOTDANWAX TPH MalbiX W3MEHeHNAX COJep/Halms ero B TOYBS
(puc. 52, a).

Ha npumepe Cynodon dactilon (53, a, 0) BuaHo, 4910 X0TA 2TOT BHJ
OTHOCHTCS K 3JAKOBEIM, HO TeM Heé MeHe¢ B ONPEACINeHHEX YCIOBHAX OH
CcImocoOeH HARAIINBATE CTPOHIMIL Tazke no 2% mHa 30my.

Yerawosmeno, uto 83Y% pacTenmii mMeeT MONOMUTEIbHBIH TI'DajgledT Ha-
womienusn crpoutius, 17% — orpunarenbnnii. Bayrpunonyisnnonnas maMen-
YHBOCTH CHOCOOHOCTH HAKAIIMBATL CTPOHINIT XapaKTepH3YeTcs He3HAYNTeNb-
HEIM pazbpocoM. Ecim ¢moco0HOCTh HaKOIDIEHHA PACTEHIIEM CTPOHIAS IIPH-
3WAK BHAOBOH, To upm Hawomienum o 1.3% (ma sony) oum moKasmBaeT W
9KOIOIMIECKYI0 3aBHCHMOCTH OT cojepskanma crpoumms B mouse. Ilo comep-
JRAHAI0 KAJLIHA UMeTCa (DOPMEI PACTeHMIT KakK ¢ IOJIOKATEILHBEIM TpajlieH-
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Clyeyrrhiza glabra ot cofiepsraHms ux & mouse (8 % ma somy)

tom (48%), Tar m ¢ orpunarensurim (52%). Ilpuuem copep:xaHme B pacre-
HEAX KalblUg ABIFETCA NPU3HAKOM 3aBHCAIMNM 0T KOHIEHTPAIHHE ero B
noupe. CpaBrnenie ABYX UPWBEACHHEIX rpadiKoR HAKOIUIEHWS CTPOHLHA pas-
IHIHBIMII BUJAMU pPACTCHIII IOKa3LIBAET OCOOEHHOCTH WX BHYTPUIOILYIAMN-
OHHOIl M3MEHYHBOCTH B CIIOCOOHOCTH HAKAILIHBATh B OpPraHm3Me CTPOHIWI
B DKCTPeMalLUBIX YCJIOBHAX OHOre0XMMUIecKoil NPOBHHIAW, O000ramleHHOR
CTPOHIIHEM M KAJBLIHEM,

Glycyrrhiza glabra xapakrepmsyercst gpyrumun npusmakamu (pume. b4, a, 6).
ITourn Bce OpraHM3MEI 9TOTO BHIA HAKAIIMBAIOT CTPOHINII N KaXbIWi BEIIIe
eT0 KOHUENTPATuu B COOTBETCTBYIOIEH ImodBe, UPUIeM Uil CTPOHNEA (mauo-
JOrmYecKIe NPHSHAKHN, OYEBHANO, IpmoOpeTaloT 3HAYeHNe CUCTeMATHIECKHX,
BHJIOBEIX — II0YTH BCE TOYKN HA PHCYHKE PAachojo:KeHBl BIOJL OCH OPAHHAT.
C rampipmeM y 9THX DACTeHHIl He CBA3aHA, BEPOSATHO, BUAOBAA CHEMHMPUAINOCTD,
HO OIPEJEJeHHO BBRIPAMKEHA BHROJIOIMYECKAS 3aBUCHMOCTh OT CONep:RaHmA
RaJILiifiA B TIOYRe., ¥ STOTO BUJA BHYTPUNIONYIANNONTAA W3MEHINBOCTHL TaKmKe
AMeeT CBOI XapaKTepHEIe NPH3HAKH.

Taxum o00paszoM, ¥ PACCMATPHBAEMEIX BHOB PACTEHIN IIPOCIERUBAITCA
JBe TPYINLI MPH3HAKOB: BABHCHMEIE OT W3MEHEHHI Ie0XmMIYecKOil cpeaer —
AROJOTHIECKHE T He3aBHCHMEIE — BHAoBeie. [lma arux pasamamEeix dopm pa-
CTEHII XapaKTepHO TO, ITO BHYTPH BHIa OHW, HO-BHAMMOMY, Mopdoiormae-
ckn wepasmmunmbl. Moo npejnogaraTe, YTO BO3HHKHOBEAWEe (DUBMOIOTTIIE-
CHOX PA3HOBWHROCTEHl B yCIOBMAX crponmmessix npopmEnmit Tagmuxucrada
ABIAETCA Pe3yJabTATOM BHYTPHIIOIYJIANMOHHON HM3MEHYMBOCTH alalTaluil K
reoxuMunyeckoii cpefe. B pafiomax cTpoHnmeBBIX IPOBMHIUN Y pPacTeHIIT mpm-
BBEIYHBIX RKOHIEHTPATOPOR H3GBITOK CTPOHLNA OOLITHO HE OTPAsKaeTCa Ha MOP-
(osormueckom ¢Tpoernn. B pesyibraTe mayueHHSs aAHATOMHYECKOTO CTPOEHHA
pacrermit aroit rpynnet H. C. Ilerpyrunoit mokaszaso, 910 37ecs madaogaercs
n3MeHeHme 0OMEHA BEIECTB, NPOABIATONICECH B CJIaDOM pABBHTHH ITPOBOJIA-
meil cucTeMEl, ONOPHEIX THAHE!, MOHMMKeWHON CHOCO0HOCTII HAKOIIEHNA 3a-
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macHBIX nmTaTedbHBX BemecTs (Hosambckuit, Broxmma, 3acopmua, Huxurm-
ma, 1968).

AHaornyHasg 3aKOHOMEPHOCTH DPOCHEKUBAIACH HAMHI Yy PACTeHHIl, IPON3-
pacTapoiux Ha II09YBaX, 000TAmeNHBX HUKexeM, kodanrkrom B Measio (Tysa,
HOsmuprit Ypam: Alyssum biovulatum, A. tortuosum, Linosyris villosa, L. ta-
tarica, Achillea millefolium m jp.).

@Duanonorgueckme QOPMBI, MOKABLIBAOIIE O0COOEHHOCTH BHYTPHIONYJIA-
MUOHHOII M3MEHYHBOCTH,— BA;KHBII BTAN [Isf DOHHMAHHA aJalTanuil pacTd-
TeJIbHBIX OPraHE3MOB K reoxmmmueckoir cpeme. OHE MOTYT HpOABIATHCS KaK
cpeiill HeIPHBBRIYHEIX, TAK @ y HOPHUBEITHEIX KOHIEHTPATOPOB, ABIAACH, M0-
BUJIIIMOMY, OCHOBOIl PacXO#[eHUs 1IPH3HAKOB, BO3HWKHOBeHHA (DUBHOIOTHYE-
CEIX PAa3HOBHIHOCTEll (aHAIOIHTHO MOP(OTOTMUECKEM).

Merl paceMOTpeNn OTHOINIEHHE DACTEHU K MaKpO- A MUKpodlIeMeHTaM u
PABIHTHLIC PEAKIIHN, BO3HUKAIIINE y HAX IO BINAHHEM HeoOBIYHOTO COMEep-
HAHNS XHMHIECKHX DJIEMEHTOB. JTH B3AMMOOTHOIIEHWH pACTEHHIT W CPEJB
ObLIm mokasambl Ha cxeMe (cM. pme. 43). Haw caemyer m3 cxeMbl, ROHEYHBIM
aTATIOM 0THOpa V ajalTHpOBAHALIX (DOPM SBISeTCA  BUA000paszoBaHme, Y He-
aganTuposamuplx (JopMm — srimupanme. Ofe Ipynnel afanTHpOBAHHBIX W He-
aanTupoBaEubX (HOPM He HABIAIOTCH WB0JIMPOBAHHBIMHE U CBFABAHBL MEMKIY
co00ii TepexogHbiMI o0muMnu 3seHEbaMu. Hampumep, dusmomormueckas ms-
MEHUHBOCTh PACTEHHI — MPHUBLIYHBIX W HENPHBEYHBIX KOHIEHTPATOPOB —
Opu ASMEHEHHN FeOXHMHUYECKOU CPelbl MOKeT HNPHONUAKATHECA K H3MEeHIHBO-
CTH HeajanTHPOBAHHEIX (opm. Ilpu m3MeHeHWH YCJIOBHMI Cpemsl, 0YeBUIHO,
BOBMOJKIEI TIEPEX0JBl PACTeHWIl B Ty Wiam HWHYIO rpynmy. [Ipyroii mpumep
RAcaeTca ajalTHPOBAHHLIX PACTeHHH, He KOHIEHTPUPYIOIINX XUMIYeCKHe
DIIEMEHTLI, Y KOTOPEIX OTCYTCTBYeT MOp(OI0oTHIECKAA WM3MEeHYHBOCTE. Ilpm
PE3KOM U3MEHEHHH YCIOBHI O0HTAHUS, YCTOHIHBOCTL K XUMHYIECKUM (arTo-
paM Ccpembl MOKET HADYIIUTHCA I B X07e OTOOpa OIpe/eleHHBI IPOMEHT
ocodeil Oepeiifier B IPyNIy HeaalTHPOBaHHEIX QopM.

Brayrpu rpynn ajmanrmpoaHHBIX u HeaJanTHpoBamHbIx ¢opMm pacTenmit
TARKKe CYIMEecTBYIOT B3aNMHEIE IT@PEXOIBI Mex/ly OT/elbRbIME 3BeHbaAMH. Tak,
usmonormueckas M3MERYNBOCTD ANANTHPOBATHBIX (DOPM MOKET NPHBECTH K
000co6IeHNI0 HEKOTOPOIT 4acTH PACTeHNIT B OCOOBIH DHAEMUTECKUI BHJ, WK
MOJKeT BRIpafoTaThesa (Puamonormueckas (popmMa BHYTPH BHIA IPH OTCYTCTBHE
Mopdonormaeckoit udMenaneoct. C JPyroil CTOPOHEL, HE HCRIIOYEHA BO3MOK-
HOCTh ofpaTHOro nepexoma or (puamosorngeckoii GopMer K Mopdoaorngeckoit
H3MEHYMNBOCTH.

Ha ocmoBe ¢dusmonormuecknx m MopdolormuecKHX H3MEHEHHH Heajar-
THPOBAHHEIX (DOPM pACTeHNii Hpu PEe3KOM H3MEHEHUT YCIOBHH TeoXHMuue-
CROIl cpebl OOMTAHHUS MOIYT PasBUBATHCA DIeMUYecKWe 3a00JieBAHUsA, IIOJ
BIIMAHAEM KOTOPBIX HOABJAITCHA HNPHU3HAKU YIHEeTeHHsd, HapylIaeTca reﬁepa—
THBHAA (JyHKONA, HaOIogaercs OecIUIone I BRIMHpPaHme.

CPEHHGB colepiRaHue XUMHYECKUX DJIEMEHTOB B pacTeHuMM He MOMHET pac-
CMaTPARATECA KaK CHCTEMATHUECKHN MpH3HAK. BUI XapakTepusyercs B KasK-
J0Il DKOJOTHYEeCKOIl HIINe NPHCYIIeil eMy H3MEHYMBOCTHI0 peaKOWil BHYTpH
ero momyasmmil, XapakTep MAMCHUNBOCTH PEARIME — 5T0 MPH3HAK BHUJA, OI-
penensgeMblii padHO00pa3HeM alIeJOTUIOB B IOMYIIANNH.

Heo6xonmmo Takke oTMeTnTh, 4T0 (PHBMOJNOTHIECKMe MeXaHM3MBI Mopdo-
JOTAYECKIX H3MEHEHHH pAcTeHWN 10j] BIUAHHEM MUKDPOJIEMEHTOB eIMe MaJio
nceaegosansl. VX maydenme mpefcraBiageT OOILIION TeopeTHUECKHil WHTepec,
OTEDPBIBag IyTH IS YCTAHOBIEHHA IPHYINH HAPYIIEHNS RIETOYHOTO JeJeHMHs
B amOpmorenese mpm 3akjpagke opramos m mx (opmuporammm. M. f. Ilxoxs-
gk (1974) cuntaer Baskueiimeii NpuyMHOII TEPATONOrHMYECKNHX W3MEHEHTIl
pacTeHuit 10J] BINSAHHEM MHKPODJIEMEHTOB, IIO-BHUMOMY, HAYOICHWE CIeIH-
(uru GenkoBeIX cuHTe3on. Moskmo Impejmomarath, 4T0 B STHX IpoIeccax
onpefiefleHHAA POIXb HpuHa/IeKNT (epMEeHTAM HYKIENHOBOrO 0o0OMeHa, CBOil-
CTBAa KOTOPHIX MOTYT M3MCHSITHCS IOJ BINAHWEM HeJOCTATKA il W30BITKA
neroTopsix MmkpoadeMentor. M. fI. IlIkoabEHNKY yHanock YCTAHOBUTHL TIPH
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9TOM MOBBIMICHHYIO ARTHBHOCTH pubonyrieassl. Ompenerenne ToOILKO aKTHBHO-
cti (epMeHToB ABIAETCA HemoctatouneiM. Heobxoammo nposectn usyuenue
(epMeATOB Ha MOJIEKYJISiDHOM YPOBHEe ¥ BLISICHUTL BOSMOKHLIE H3MeHEeHAA
cBA3ell METaJJIoB ¢ TMPOCTeTHYECKHIMN IpyHilaMi U (JePMeHTHBIME OGejkaMun.
OnHoii M3 Ba/KHBIX 3a7[ad HKCIEPHMEHTATLHON TeOXIMUIECKOH HKOTOTHH JIOM-
#KHO OBITH BRIACHEHHe Ha cy0Opranm3MeHHBIX W MOJEKYIADHOM YPOBHAX IIPO-
TMeccoB aJanTamni OPrammaMoB K ycloeHaMm Teoxnmuueckoit cpeiant (Hopaap-
ckmii, Boporaumkas, 1o, 1973 a, 6).

I'masa 9

PEARUINA JHUBOTHLIX U YEJOBEKA
HA TEOXUMMYECHUE ®AKTOPEI CPEJIBI

Cpejy mpolieM 2ROJOTNN, AMCIONNX HAPOAHOXO3AICTBEHNOR 3HAYEHHEe, 0CO-
OeHHO Ba/KHBIM SABIAETCH W3YYEHWE HHIEMUYeCKNX 3a007eBaHUIl KMBOTHEIX
M UYeN0BEKA, BLI3LIBAEMBIX HETOCTATKOM I M30LITKOM MHEPOXIEMEHTOB B
TeoXnMAYECKOIl cpejie, B KOPMAaX, B MUIIEBLIX IIPOJAyKTaX.

Veranorneno ¢ MOXHOE ONpeefeNHocThI) HANNYNe Peaknuil vV /KUBOTHEIX
M UeX0oReKa Ha TreoXmMmgeckue (AKTOPEL Cpeibl — Ha COJepskamile XuMude-
CKUX DJIeMeHTOB B II0OYBAX, BOJAX, PACTeHHAX, PACTHTEIBHEIX KOPMax U IIH-
messix mpoaykrax. OcobeHHo 6osblioe 3madeHne B PEAKOHAX OPrannsMOB
Ha XUMATYECKHE DIeMeHTHL CPefsl HpmodperaeT OJMROCTH HX COepKanus K
HIGKEEM W BePXHNM IIOPOTOBRIM KOHIeHTpamuaM. Pamee GbUIT IPHEBe/EHEI
namnsie, Hokasmpawomme (oM. Tabxn. 7, 8), 4To MeXIY HIGKHAMHI W BepxX-
HAMI IOPOTOBEIMI KOHICHTPAIWAMI CONEpIRANNE XAMIIECKUX JITeMeHTOB B
HOUBAX I KOPMaX, COOTBETCTBYIONee HOpPMe, MOJKET H3MEHATHCA B HECKOIBKO
pas, magpumep, coflep:danne fofga B mousax, B cpefgmeM B 8 pa3s, B KopMax,
B cpepneM B 17 pas, cojepmaHne Moamomena B MouBaX — B 3 pasa, B KOp-
Max — B 12 pas n r. ;. Ilpum mamMeHeEmm B HECKOJIBKO Pa3 B KOPMax KOH-
TEHTPATINA OTAeNBHBIX MWKDPOdIEMEHTOR OPTanmiaM cIoco0eH Bo MHOTHX CIY-
Yyagx peryiupoBaTh IPOLECCHl 00MeHA BemecTsB, HO HAIpPSAMKEHHE PeryJaTop-
HBIX MeXaHI3MOE B TAKOM CJIyIae BCe BpeMsA BO3PACTAET 10 Mepe Hpnbim-
JKEHHA K MOPOTOBLIM KOHIEHTPATIHAM I MOKeT HACTYIHTH CPHIB HOPMAaILHOK
uX (PyHKIUHN TP JadbHeilleM HTOHWKeHUW W TOBBIIIEHNH COAE[IRAHNA B
KODMax XUMHUYECKUX siaeMmentor (pue. 12).

ITIpu »ToM, y KWBOTHLIX OPTaHWBMOB MOTYT passuBaThca 3abolepaHus
ofMeHa BelecTB, KOTOpPbie OIATONAPS X TPHYMHHON CBA3NM CO CPEJoil, ¢ MecT-
HOCTHLI0O Ha3BaHbLI YHAEMHUYECKIIMIT, EII[B Hen3BeCTHBI 3&60JIBB3HHH HKHUBOTHBIX
OpPranm3MOB, BEI3BIBACMLIC HEJIOCTATKOM 0opa, CTPONINASA, CBUHOA, HO ycTa-
HOBJIGHO, YTO II3GLITOI{ ATHX DIEMeHTOB B eCTeCTBeHHOI cpejie MOMeT BBI-
3paTL DHAEMOUecKHe 00Je3HH JKHBOTHLIX W uejonexa (Bmmorpamon, 1938,
1949; Hosamscrmii, 1957, 1958, 1971, 1973). MssecraAnr Tamske sSHgemuue-
ckme 0GojTe3HM, BHIBBIBAEMBIE HEJOCTATKOM KODAJXLTa, NHHKA mam ilofa, Hexo-
eraTkoM WA u30BITKOM Memau, diropa, Mapradna, ceaeHa. G monHOI HecoM-
HEeHHOCTHIO YCTAHOBIEHA 3aBHCHMOCTEL OT J03BI XapakTepa [eilcTBIA XHMHUe-
CKOTO BJleMeRTa Ha OT/eILHBIE CHCTeMBI OprammaMa M Ha Tenslil oprammsM
{cm. pme. 12). B mpwpoanbix yenosmax, HeCcMOTpH Ha CIOMHOCTL XTMITIe-
CKOTO COCTABA TeOXUMHYECKOII Cpejisl, 0OBIYHO BeAyINee 3HAYCHNE B BO3HUK-
HOBOHNT DHAEMIUECKNX 3a00/eBammii nMeeT OJUMH XHMMATECKUIl 2MeMeHT, KO-
TOPEIl HAXOIWNTCA B Ccpefie B 0COGEHHO AeyHINTHOM WM W30BITOYITOM KOIH-
seeTBe. B pAfe CAyYAeR MOKET CRA3HIBATLCS Ta BO3HMKHOBEHWN DHIEMUR
OJIHOBpeMeHroe HU3K0e WA TOBRIIEHHOe cojlepikadme B INIe HeCKOIBENX
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Pre. 55. Opna GoapHas SHIEMHAYECKHM aBETaMuHE030M Bis (fpocmasckas ofiIL.)

XEMUYECKHX OJIeMEHTOB, HampuMmep, KoOalbTa m Meam, Kobalbra u iofa,
KobanpTa, Me[H, MapraHia 1 ifofa, CTPOHOUA U Kaabmus. B srtux cayuasx
aghhexT AeiicTBUA MHKDOITEMEHTOB MOYKET OMPEeNsThCA MapaJLIeNbHBIM Ha-
pyIIeHneM HECKOJIBKAX OOMEHHBIX IIPOIECCOB, B KaKIOM T3 KOTODPHIX OJIHH
IeMeHT UMeeT BeAyllee 3HaueHHe, HO HAPYIIeHHUs O0MeHA BeIecTB B3aHMIO
BIEAIOT ONHO Ha papyroe. llomyuaercs ciommas waprmEa., Taxkux womOmma-
nuit MoskeT ObITh MHOTO. /|7 MOEMMaHHS peaknuii OPraHMmBMOB Ha (DAKTOPHI
TeOXNMHTIECKOH CPeibl HeoO0XOAUMO BHISICHUTH BCe OCHOBHEIE TOYKH IIPHIIO-
FKeHHUA XUMIIECKUX DIEMEHTOB K OMOXHMIEIECKAM MPONEeccaM M YCTAHOBHTH WX
3BEHbsA, BOBIEKAIONINE IIeJbIil OPraHH3M B PeaKINW Ha HEJOCTATOR WIH H3-
OBITOK OlpeJeJeHHBIX 2JIeMEeHTOB, T. €. OTBICKATH NPUYNHHBIE 3aBICHMOCTH U
OG’BHGHHTL 3HaYeHue 4acTu B pearnmna 1neJjaoro.

[Ipm reoxuMuUYeCKUx DHAEMUAX, KpoMe CHenumUecknX OPH3HAKOB Hapy-
meHua o0MeHa BeIecTB, CYN[eCTBYIOT 00IIHe pPACCTPOUCTBA RU3HEIeATeIbHO-
CTH. H HHUM OTHOCATCA ¥ CBJIBCI’\'OX03HIUIGTBBHHI)IX AUBOTHBIX TIaJleHHe HPO“
AYKTHBHOCTH, HapyIIeHHEe BOCIPOH3BOMUTEIBHON COOCOOHOCTH KHBOTHBIX,
NOHIKeHIIe MMMYHHO-0M0JI0THYeCKHX CBOIICTE OPTaHI3MOB.

OCHOBHOIT TOYKON HpWIOMKeHns KoOaNbTa B OPraHM3Me CIYMRUT MHKDPOO-
HBIl CUHTE3 B THIEBAPUTEJbHOM TPaKTe BHTaMHHA Big, cojepskamiero wo-
oanpr. Ilpm memocTaTke KOOANBTA MOMKET SHAYUTENHHO OCIAONATHCA CHHTE3
BUTaMHHEA B2 m ero BcachiBanme 4epes CIMBUCTYIO 000J0UKY TOHKOTO KHUIIEY-
guga. Ocmabnenne BcaceiBamma BuTaMEHA Blo o0ycioBimBaeTcs yMeHBIIe-
HAEM CEeRPEINN FKEeIYTOTHOT0 COKA M HeTOCTATKOM MYROIPOTENa, JAI0oero
¢ OTHM BHTAMUOHOM COe/lNHEHNe, IS KOTODPOTO0 NpOHWNaeMa camsmcrag 000-
JOYKa KuileuHnKa. Eime HeT ACHOCTH B BONPOCE O 3HAYEHUN [ BCACHI-
BaHnA uraMuHa Bip obpasosaHms ero coefjuHeHns ¢ HEHKOM, B cansmeroi
OGOJIO‘IKB TOHENX KHIIDOK BHTAMHH B12 JOKAJIM3yeTcsa B MHTOXOHHPHHX, KO-
TOPEIM, BO3MOJKHO, NPUHAJIEKHT POJb B MeXaHH3MAax BcachlBaHma. Bemep-
CTBHE HejocTaTKa B OprannsMe BUTaMmHa Bjo yMeHbIIaeTcda ero [emnoHHpO-
BAHUE [eYeHbI) W APYTHME oOpraHamMu. 9To OCODEHHO HPKO BEIPA/KeHO ¥
JKBAYHBIX KNBOTHEIX, Yy KOTOPBIX TIIpH HegocrarKe KOﬁﬂJILTH MOREeT pa3BHTBC«H
sabonepanue TUIO- wim asuToMuuo3 Bie (puc. 55). B momynsuusax osern (xo-
3fiiCTBeHHBIe TOMYJIANNN) Mopakaercsa »TuM 3aboresannem obpiamo 5-—20%
IOTONOBEA, IT0 00BACHAETCA (DUBNOJOTHIECKOT TeTePOreHHOCTRI0 MOMYIANNMN,
B KOTOPOil IpPH HEJI0CTATOYHOM COflep:KaHHHM B paIuome KoOambra HabIIo-
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JAI0TCH TPYOOE OBEI, CIILHO OTIMYAIONIHeCT 0T APYIUX [IeMOHAPOBAHHEM B
medeHEn BHTaMuuaa Bigo: or caemos o 40 mxa%. Ilosromy B monyaanem
OBell MOTYT HaXOMUTHCA TPYHNUHl SRUBOTHHIX, TNOPAMKEHHHEIX ABUTAMUHOZ0M W
romosuTaMoEo30M B2, IPOSBIAIONMIMUICS ¢ Pa3indHOIl 0CTPOTOI, T 30POBEIE
OBIIBI, IAI0INIE HOPMaJbHbie IPABECHL.

B musormom opranmame euramMuE Biy upespamiaeres B ruiporcmurodama-
MHOfA, W3 KOTOPOTO 00pasyeTci B PpasImYEbIX OpPramax, 0CO0EHHO B IEIEHN
n nourax, Kodepment Bis. Heroroprie mcciefoparenm cuamrtarnT, 9TO DTOT
KodlepMenT 00pPasyeTcs B Ipollecce BCACKIBAHIIAL.

B o0OmeHe BemecTB ®W B lpolleccaX KpOBETBOPEHHA OTPOMHAS  POJb
IpHHAJIEKAT BHTAMHIHY B, Rothepmenty B., a m3 MurposieMeHTOB — KO-
darnTy.

B opranmaMe MHUBOTHBIX, BEPOATHO, HAXO/JATCA MHOTHEe aHAJOTHW BHTaMMHA
Bis, w3 oOpasyoniuxca 1pm MukpoOHOM cuEtese. Ho MOMNO ¢UNTATH, 9TO
UX eicTBIE oCyMecTRIgeTcs gepes Koepmentst Bio.

Kogepmenr Biz yuacTByeT B CHHTe3e TAKNX HeoOXOANMBIX JUIA RH3He-
JeATeIbHOCTIL OPraHU3MOB COeJIIHeHHIl KAK aMHHOKHCIOTHL W Gelrd, mypu-
HOBBIe 1 OUPUMHMHOBHEE OcHOBaHUA, pubomykiaentosag (PHH) n gesorcn-
pudonykaennosas (AHK) rucnorsl, tmammu. CymecTsyer mnpsaMas cBAsk
MeKIY COIep:HaHneM B OpraHH3Me BHTAMHHA Bio I HHTCHCHBHOCTRI0 HYK-
memrosoro obOmena. Buramma Bz mim wxo0ambr, BBeleHHEe B OpTaHmH3M,
TOBHITIAOT AXTABHOCTH (PEPMEHTA HYKISHHOBOTO o0MeHa JesoKCHpUboTyKiea-
ser ([THK-asa). Ilpm memoctaTke Kobaabra m BuTaMmEa By Bce aTH BaskmBIe
mporecchl ocinadbagioTcs, Hapymalored. B matorormyeckmii mpomecc KoGamb-
TOROIL HEOCTATOUHOGTH BEJIOYAIOTCA BCE HOBBE 3BEeHBA OOMEHA RENIECTR.
Ocrrabngores MeTHIHPYIONMAs CHOCOOHOCTL HeYeHN, MEeTHANpOBATIHE TpaHe-
moprroit PHH, cunTes mMermonmHa mMyTeMm Ilepenoca MeTHJIBHOI FPYINE Ha
romonueTend (fepMenT MeTHOHWH-CHHTeTasa). B TRaHAX JRWBOTHBIX Coep-
sruTes pepMent mermiMamoHmI-Ro-A-Myraza, y1acTByIONii B IMUKIe JTHMOH-
noit wueaorsl, [Lns padorst dtux depMentor HeobxonuM rodepment Bi.. Vaa-
cTHe ICOGHI[LT& 1 BUTaMHHAa Bj: B CHHTE3e 6831{3 BO3MOMHO CBH3aHo C 06-
pasoBanneM K00AIBTOBO-AMHHOKUCAOTHEIX KOMIUIEKCOB, OJATOMAPA KOTOPHIM
MOBHIIALTCH CIMOCOOHOCTh AMUHOKHCIOT yuacTROBATL B cuntese. Kobanet,
He BXOJANIAIN B cocraB sHTaMmHA Bz, Takme cazbipaercs OEIKAMU B TOM
ynejge (JepMEHTHBIMH, & TAKKe HYRIEHMHOBEIMI KACIOTaMIL.

KHobaner Mosxer OBITH KaTAIM3aTOPOM peakUUil THAPOTEeHH3AINH, THApa-
TANUH, AecyIn(ypH3aiy, ORMUCINTEILHO-BOCCTAHOBUTONbHLIX peaknuil. Om
MOKET 3aMelaTh MK B RapOoaETmjipase, RapOOKCNTIENTHIa3e, B IMeNOYHON
ochaTaze, a Tamke Mapramer B aprmHase (ea moTepm aKTHRHOCTH (epMeH-
ros. ITpu BRIKYeHHN KoOAJZbTa B KapOOKCHIENTH]A3Y VBEIWINBAETCH CKO-
POCTE TUAPOIWEA TETITUIOR.

HasecTunr tarie (epMentH, IJId KOTOPRIX KOOANBT SRIAETCA ARTHBHON
TPYHLON — 5T0 TAMIUITINIHE-TATEeNTHAa3a 1 TpaHckapOokcuiaza (mocJae-
HSAS, KPOMe KODANBTA, CONEPIRIT IITHK) .

Jdderr KobaabToBoil HETOCTATOYHOCTH HAN HOPMANM3AIHH TPOIEccoB 06-
MeHa BelllecTB 1PN BEEJEHWH B OpPrannsM KoDaibTa 3aBHCAT OT MHOTHX Y-
JIOBHH: colleD:KaHHUs B panuoHe 0enKa, MHKDPO3IEMEHTOB, BUTAMIHOB, HaChI-
MIEHHOCTH TKAHEBBIX Jiello ButaMuEoM B m jap.

Mpu wepocrarre wobansra pazeupaercs Aucdyuxiua oOMeHHWX Hpomec-
COR W HHIEMUYECKHAe THIO- WIN aBuTaMumuos Bjpe. ITpm mopmanmsamum Ko-
GANBTOBOTO MHTAHWA MOBBIIAETCH AKTHBHOCTH pPETYIUPYIOMUX (DYHROIROHAIb-
HEIX CHCTeM OPTaHM3MAa H, OJarofapsa DTOMY, ajanTaOImOHALIE €r0 BO3MOME-
HOCTH. ‘

Iipn manoii konmenTpanuu Meln B OKpysaiomieil cpeje m B pamnmoHe y
JHITBOTHBIX HaOMORATOTCA XapaKTepHBe HW3MeHeHHs O0OMEeHa BellecTB, BBI3bI-
BAEMBIE CHIKGHHEM AKTHBHOCTH OKWCJINTeNBHEIX (JEepPMEHTOB, Cojlep:Kalimx
mens uan skenesdo (radm. 22). 910 ocofenno uweTko WpoABAgeTCH B OHOTreo-
XUMIYECKAX NPOBUAINAX HHIEMIYECKON aTaKCHM, B KOTOPHIX HEIOCTATOK
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Tabanmma 22

}

Bananne MemHOH HEJOCTATOYHOCTH HA AKTHBHOCTH (DEPMEHTOR Y PA3AMUHBIX BHIOB
sEuBoTHBIX (mo Hopansckomy, Puory, 1970)

1 ToxpKo OpH 0OTDOIT MelAHGH HeZOCTaTOYHOCTH.

U=
(DepMeRT ggfﬁopg Opran uid THaHb Hsmenenusn ABTOpD
Iluroxpomorcuaasa|Coannn | ITedens Vraerenne B 3 paza | Gubler et al., 1957
Cepae To xe B 8 pas
MMouxn Bes mamemenmit
OBIEL Mevens Mraerenne 309% Barlow, 1963
(srraTa) | Toukn Bea mamenenmit
Cepoe  BemIeCTBO yrﬂeTeQHHe
romosroro Mosra | 40—60%
{PBICET 5 Vruerenne 969 Cohen,  Hlvehjem,
L PREO Meuenn 1H G ?20,1;0 1934; Gallagher et al.,
Moar » o 1956; Schultze, Kui-
TMourn » 76 % ken, 1941
etmasara | Cepre Vruereane 76% Hiil, Matrone, 1961
HRaramnaza CBuaBE | TTeuenn Vruerenue g:géer Et 1al'{9"12957:
Mouxm Bea mamenenmit Al it
TMedenn To we
OBIer Cepoe  pemectro |lloBbiienme — ax- gggﬂﬂhcﬂﬂﬁ B. B.,
(srEsTa) | rojopmoro mosra | THBHOCTH
it Gallagher et al.,
Kpsicer | TTevens 1393 HE]\];[IE{HBEEK o B
To me THETeHne ken, 1941
Ceppuie [Topermenne aK-
TUBHOCTH
Murmm ITevensn CymiectBennoe Io- | Adams, 1853
BBIIICHNE  AKTHB-
HOCTH
Jernnporenasa 6y- |Csmabnr | To e Bes naMenenmi Gubler et al., 1957
TapuarodepMeHTa
A
Jernmparasa Kpricu » bes namemenmit To e
S-aMAHOIEBYIMHO-
BOIl KHECIOTH
Cyrnmuatgerngpo- |To e » Bea namenennit Wilson et al., 1959
TeHasa
CyrnupeEaTnernpo- |OBmet Beroe  semectso | CHIBHOE  yrHeTE- Hosaneeoruit, 1960
Trerasa (armsra) | romoBHOT0 W COEH- | HHE
HOTO MO3Ta
Moar Bea MaMeHeHUIT Howell, Davison, 1959
Cyrunearoxcunas- |[poicn Meupnsn Vraeternue go 409% }?ggi?is, Wind, Bosh,
HAH CHCTeMA
HAJl-maToxpom To ke MHATOXOTIPHE Yraetenme 0 Gubler, 1957
c-pefyKTasa medenn 50% !
Hzonurpargernj- » To e TloBeInIeHUE ai- | To e
porenasa TupHocTH Ha H09% !
Putoryxieasa OBIn Mozr Bes usmenenmit Mills, Williams, 1962
(saArmsiTa)
Meporcupasa To e Cepoe  BemecTro | YTHETeHHE gggaﬂbclﬂdﬁ B. B,
TONOBAOTO W CHMH- :
5 HOT0 MO3ra
Cyas@unorcumasa, » Mevedn Yruerenue B 2—3 E;g—‘,l hﬁiéﬂg\-- Illepoa-
DODA-oxcumasa pasa iR
(RaTeX0NOKCH- » Cepoe  BemlecTso | YTHETEHHE Eg(l;anbcﬂnﬂ B..B.,
nasa) TOIOBHOTO T CIHH-
HOTO MO3ra
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Tabamna 22 (oxoHIaHHE)

DepMeHT gﬂm};{é" OpraH MIH THa#gb HavmeneHNA AsTOD
JO®-ayun-p-rug- |Kperesr | Ceppme VrueTerne f;(i}?sala K. et al,
poKCHIasza
Monoamunorcu-  |Ceumbn | ChiBoporka kposm | Peskoe yrmeremme gk’;ﬁchég}gg]-- 113;"7"
Aaza OBipt To e YraeTeHne B 4 pasa | yills et yal., 1966

Lpinisara | Aopra IHoxnoe yraeremme | Hill et al., 1967
Tpunrogarouppo- |To e ITeyens YrueTenue Kir, Hill, 1967,
Jasza I

Mennm coderaercd ¢ M3OBITKOM MoamOmena u cyabartos. Ilpm mHemocrarke
Meji yIHeTeHue OUTOXPOMOKCHIA3EL ¥ KDBIC CHIbHEE BHIDAyKEHO B IIEUEHH,
Yy cBHUHEIl u IBILIAT — B Cepjle, Y OBell — B Mosre, a yraeTedne CYKIH-
HATHEIHAPOreHasbl ¥ 0Bel, — B (GeI0M BellecTse I'OJOBHOIO0 W CIHHHOTO MO3Ia;
ropmoskenne axrusmoctn IHAJl-mMATOXpoM — ¢ — peIyKTashl YCTAHOBJIEHO B
MHUTOXOHAPUAX NEIEHW KPHIC, CYyIb(HEIOKcHAassl — B medenn osel, JODA-
OKCHIA3B — B I[EYEHH W B CEPOM BEMECTBE IOJOBHOTO0 W COHHHEOTO MO3Ta
oBell, MOHOAMHHOKCANA3E ¥ CBUHEH H OBel| B CHLIBOPOTKE KPOBU, Y IBIIUIAT —
B aopre; aKTHBHOCTH W30MUTPATIEIHIPOreHA3BI MUTOXOHIPHII MeYeHH KPBICHI
OpHE HeJoCTaTKe Mejd HOBBIIIAETCs, TaK Kak, HO-BHANMOMY, MeJb Jerko yr-
Heraer 9T0T (epMeHT; IPH HENOCTATKE Me[QH M IOBBIIIEHHOM COJlepiRaHAR
MoJuOJeHA [IOBBRINIAETCSH AKTHBHOCTh (DEPMeEATOB IMYPHHOBOTO 00MeHA — KCaH-
THHOKCH/Ia3El I YPATOKCAAZH PASIMYHEIX BHI0B MIEKONHTAIOLINX JREBOTHEIX
H TeI0BEKA,

WsmeHenme akTHBHOCTA (DEPMEHTOB MUROTHOTO OPTaHEAMa IIPU HEJOCTAT-
Ke Meju Bleder 3a co0oil HapylleHHe MHOTHX OHOXAMAYECKUX HpPOHECCOB H
usmonoruueckux cocrogsmit (radm. 23). Bechma BeposTHO, UTO BAMKHEIMEA
TOKCHYECKUMII areHTaMH B OPraHUsMe Ipu HeJoCTaTKe MeIu SIBIAIOTCH CYJIb-
¢umsr, ofpazyomuecs B MeTeNN UPH PAcUajie IUCTerHA U B PyOUe IKBAYHBIX
B pesyunbTare MUKPOOHOJIOTHYECKOTO BOCCTAHOBIEHHH cyiabdaros (pmec. 56).
[lpn mabniThe B panwoEe cyandarToB o0pasyorcd B M30LITOTHOM KOIHYECTBE
cyab(uasl, Ipu 9TOM DHIIEeBadg MeJL IPeBpaINaeTcs B CePHUCTYH Mefdb, He
VCBAWBACMYIO OPPammaMoOM, YTO YOHAWBAST MeJHyl Hejgocrarounoctsh. Ofes-
BpeKuBaHUe OOJIBIION YacTH CYJIB(PHTOB 0OBIYHO LPOMCXOTHT B IeYeHU Y-
TeM WX OKHCIeHUSA B THOCYAb(AT M cyishar. Orucienne cysbduios B THO-
cyapdar OCyIIecTBIAELTCHA CYab(UIOKCH]A30i [EYeHN, AKTHBHOCTL KOTOPOI
yrueraercsi IIpHM HHU3KOM COJEpKAHNH MeJW B paluoHe U IIpH u30bITHE MO-
auOpena. OgeBmujgHo, 9T0 OPH MeJHOH HEIOCTATOYHOCTH YCHJIHBaeTca odpa-
30BaHNe CyIb(UIOB B THAHAX, M30BITOR ;Ke CyIb(uUEOB — eme 00Jiee yCHIA-
Baer MeAHYI0 HemocTaToYHOCTh. OIBITHL ¢ pAIHOAKTHBHON MeJIbI0 MO3BOJIAIOT
CYHTATh, UTO B OMOTEOXMMHUYECKWX IPOBUHIMAX C HEJOCTATKOM MeIH W W3-
OBITHOM MOJUOjeHa U CYNb(ATOB IIPONCXOAUT MMOBBIMEHHAA DOTEPS MeIn TKa-
HAMH, 4TO TaKike yemamupaeT gedmmnT Mean.

Hemocrator mepm, maMenss axkTHBHOCTh MHOIHX (JePMEHTOB, BLI3BIBAET
3HAYATEJNBHLIE HapyIIeHHsg IpoIleccoB ofMeHa BemIeCTB, HalpmMep, oDMeHA
mamanos  (cHEWKeHHme KoamdecTBa cuHTOMmenamHa m ameranrbpocdaTmios B
feJoM BellecTBe TOMOBHOTO I CIOMHHOTO MO3Tra, HapyHIeHEHe MueInHH3aIIA
MeHTPaIbHOil HepBHOil CHCTEMEI), XPOMOIpoTenjio (mafelne KOHI@HTDATHR
reMorao0MHa, TACTHIHO B CBABH ¢ 33JIeDIKKOIl CO3peBAHWS IPUTPOIHTOB M
YMeHLIIeHHA TPONOIKATeABHOCTH MX MU3HU), CHHTE3a 2IacTHHA W KOJJIA-
rera (IOBpesKeHHE COEMUUTEILHON TKAaHM, PASPLIB AOPTHL U CEPJEYHBIX
COCY/I0B), MyPUHOBOTO OOMeHa (BO3MOJKHO IIOBBIIIEHHe AKTHBHOCTH KCAHTHH-
OKCHIA3I, 00pa30BAHHSA MOYEBOH KHMCIOTHL, AKTHBHOCTH YPATOKCHAAB3EI), yI-
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Pue. 56. Cxema Hapymienmil GuoxuMpvecKnX IIPONECCOB Ipu AHACMHUYECKOH aTakcHm
ariar (Kosanberuit, Pumx, 1970)

1 — nocrymieHune ¢ KOpMom uabbiTha cyanpaToB u MonmipeHa, HeXOCTATOK MeaH, 2 — Hapyle-
HUe cHuTesa (POCHATHIOB, OUCreHed MUEINHA TOJOBHOIO M CIMHHONO MOSTA; YPHETEHHE IUTOXPOM-
okcugassl, JODA-OKCUAABLI, CYKIMHATAErAAPOTEHERL], [EePOKCHIA3bl;, TOBBIIIEHHAA CKOPOCTH
Beigenerna Cu® us Thanell, HapymeHme cWHTe3a Helipokepatmna; § — yewleHnme NPOMNECCOB MUKPO-
0HOJIOrHYecKOr0 BOCCTAHOBIEHMA cyiabdaTtor Ao cyiabdupo Hoja mananueM ualeTKA cyabdaros
u MoaubGpeHa; ofpasoBaHie HeJOCTYNMHOW [JA oprabiuiMa cepHHeTolf Melu;, YCHJeHHe CcUHTeaa
cepycoiep:allix AMUHOKHCIOT, 4 — TMOCTYILJIeHMe CEepOROJOpOAA, TUCTeHMHAa B IedeHb depes CH-
CcTeMyY BOPOTHON BeHEBI; § — ycmiIeHHe ofGpasoBaHMfA CEPOBONOPOIA H3 NUCTEMHA, YrHeTeHue Cyib-
(PuIOKCHAA3H [O0n BAMAHNMeM nabbITHa Moaubpena M Cyabaros, HAKOIJIEHWE CepOBONOpORa B Te-
YeHH W ApYrHX TRaHax; JaasHeimree yrayGaenne meduipnra Mexzn, yraHereHme MHTOXOHIpPHATBHON
MOHOAMHMHOKCHIA3LI M HepyJoniasMuHa; 6 — YrHeTeHHe MOHOAMHHOKCHIABH CBHIBOPOTKM KpOBH H
CTCHOK COCYHOB CepAna, HapylleHHe CHHTesa 5HIacTHHA, CHUMKeHHe YPOBHA acKopGHMHOBOH KuMCIo-
Tbl; 7 — yrHeTedne JOMA-okcuaassl (O-THGEHWIOKCHOASE), DEIHTMeHTALMA IIepeTH; § — 3aMeq-
JeHNe HPOMEeCcCOB KepaTMHM3AMuN UIepceTH; Y — yrHeTeHue CHHTE3a IOPMOHOB UIMTOBMAMOIT jKe/ieasl

HEOTEHHEe OKNCAeHHA OOJbIINHCTBA CYOCTPATOB HOHRIA TPHKAPOOHOBHIX KHC-
aor (mETpara, Majsarta, q-KerorJyTrapara, NUpyBara U IPYIHX).

Ocmabnenne (QYyHRIHN ORHCANTEALHBIX (DePMEHTOB NPH HeAOCTATRKE MEIH
OpPHBOANT K HAPYIIEHHI0O MHOTHX TpOIleccos oOMema BellecTs. Becn opra-
HA3M B IeJOM BOBIEKAETCA B NOPOYHBLL KpPyr B3aMMOCBASAHHEIX peaKIWil,
YTO MPHBOJANT K BO3IHNKHOBEHUIO HHAEMHTIECKOTo 3aboleBauHmg aTAKCHH, II0-
pasKaromieii opel, 0Co0EHHO HOBOPOKIEHHBIX ATHAT, KPYOHEIL porarbiil CKOT,
Oyitromos. Ilpm 5ToM B TONOBHOM T COHHIOM MO3Teé 00Pas3yIOTCH IOIOCTH 3a
cier ocnalieRuA CHHTe3a CPUHrOMHAIOHAa H ameTanbfocdaTuaoB, a Tarme
Graropaps TMOMIIKeHHUI0 ORMCANTENBHEIX IIPOIECCOB, OCIADIEHWI) ORHCISHMS
¢YIB(OIUAPMILHEIX TPYII HellpOKePAaTHHA B JNCYILQUANLEE, YTO OTKPHIBAET
HOCTYN K HemMy TKaHEeBBIX HpOTeOIUTHIeCKHX (JePMEHTOB. ¥ HOBOPOHIeHHEIX
ATHAT Pa3BUBAIOTCA TAMKeIble, HeoOpaTHMble MOP(ONIOTHIECKIe N3MCHEHUA B
HEDPBHOII cCHCTEeMe: NOJyIIapus HaNpA/KeHbl, W3BIINHAEL criaskeHnl (pmc. 57),
Oeoe BellecTBO TOIOBHOTO Mo3ra Habyxaer (pme. 58), B HeM o6mapy:Km-
sawrea nodocra {(puc. 59). HI. T. HaamaMaeBeiM OHUCAHO HOBPERAEHHE CO-
cyA0B MO3ra (Hapyllemne IpOHHIAeMOCTH CTEHOK, 3acToil, juctonmsa). Ha atoii
Io4Be TAKKe MOIYT 00pa30BEIBATLCA TOIOCTH I OTEK M03ra, 4TO HAPYIIAeT
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Pue. 57. Mosr armenka, 00JpHOT0O
oHAeMUUecKoi aTarcumeil. Hady-
XxaHpme THRaBell Mo3ra BBI3BAJIO
ACMMMETpHYHOE  CIiIa;KuBaHUe
M3BITHI

Puie. 58. Ilomepeunsiil paspes HoJyINapHil TOJIOBHOTO MO3ra HOBOPORAEHHO-
ro ATHEHKA, OOMBHOTO OJHAeMHYecKoii artakcmeil. Habmiomaerca  madyxamue
0€JI0TO BelecTBa Mo3ra

Puec. 59. TTomocTn B neIyImapuax roJOBHOTO MO3TA HOBOPOMKIEHHOTO HATHEHKA
IpPH dHJIeMUYeCcKoil aTaKeHn



Tabaunnma 23,

Bamnnpe mMeiHoii FEJOCTATOYHOCTH HA OHOCHHTE3 H COfAepKaHue HEROTOPLIX
coe/MHeHni § pasaHdibix BIA0B KABOTHHX (1m0 Hopamsckomy, Panry, 1970)

Bnpa mm-

CoenuHeRNE BOTHOTO Oprad uiu THaHb HaveneHnsA ABTOD
@ocposnmmuaer  (Kperenr | Muroxongpum me- (Vraereame ma 90%
YEeHI
Cpessl Devenn To e, na 75%
Ileuens in vivo » Ha 66 %
Muroxonipnn Bea uaMenenmii Gallagher et al., 1956
Moara
Bricoromomery- (Rpsicwt | Hewens Bes navenenuii To e
JsIpHBIE  FKAp-
HBIE RKHCJIOTHL
Cumares thoeda- [To we To me VraeTeHune %
THIOB
Tem » » CHILHOE  CHHMREHHE »
ROHHCATP AN
Muoraobnn Cenmon | Cepiue CHmKenue  woHnen- | Gubler et al., 1957
TpAIHH
Meimner Gegpa Bes mamenenuii To e
Luroxpom ¢ To ke Ceppie [oepimenue cogepsra- 2
FLIST
[loukn Bes namenennit &
Benor Rpricst Crisopotra kposu |Hemocrosimmoe  cmu- | Gallagher et al., 1956
FREHIe KOHIeHTPAINM |
PHK To me Ileuenn Bea maMemenmit Jlanumu 1w mp., 1958
PHR Oniet Mozr Cuaproe  cumienme | Mills, Williams, 1962
KOHI[CHTpAIl i A MEE
0 e Bea cymectBemaBIX owell, avison
frmsira | To L Gl A. N., Axberry, 1964
A3MeHeHT I
JIHK OBIEI » bBes cymecrpemanix | To e
(siTHATA) M3MEHEHUIT
I'motatuon Cepunng | Hevens Cmisnoe  comKemme | Gubler et al., 1957
ROHIEHTPALI
OpPHTPOLUTEL HeBoanimoe mossimme-
HIC ROHIEHTPAIn
Na, K, Mg, Ca |Kpsicr | CoiBopoTka kpoen |Bes mamenenmit Gallagher et al., 1956
AMHHORHCJIOTH |Cunpn | Moda Bes mamenenmit Gubler ef al., 1957
JIacTuH To xe Aopra, seweunble |CHipKeRHE KOJmge- E&Ukl;)féteglal,igégﬁﬁ
COCY/BI Cepana CTBA  DINACTHHA  TPH | Wejssman el al., 1963
VBCINIEHHN COACpsHa-| Weissman et al., 1965
HAH B HEM JIH3AHA
B 2—4 pasa
Urinnarta | Aopra
Rpoanin | Bemeunsie cocyant
SRR Nill et al,, 1967
Hiogimaromn [{simsara | Aopra [loBBIMIcHEE  ROMITTE- Q;T-De]]]é 19'—;‘5 i
CcTBA  pacTBOpEMoIL | T TCNET et AL, .
$parmun o R

TRaHesoe amxamme. Hadmopaercs KoOMOUHUpOBAHHOE IOpaMKeHUe JBHTATENh-
HBIX W YYRCTBHTEJLHEIX Iryreil. lIpm rEcroiormTeckoM mcclenoBanim nepupe-
pHYECKOil HEPBHOI CHCTEMEBI 00HAPYIKCHBI AHCTpOUIECKUE 1 HeKPoOMOTHIe-
CKEe M3MEHEeHU:A CHOHHAJLHBIX Tauliuen, NHepuepuieckEX HEPBHBIX CTBOJOB
n mx passersicnmii B Mpimmax (Jlaggamaer, 1966). Hapymenme oOmena menm
I OKHCAHETETIBHBIX OPONECCOB B THAHAX HEHTPANbHO[ HEPBHO cmeTeMBI (pHC.
60, 61), a Tamske maTomoro-mopolIOTHUECKIEe H3MEHEHHS B HUX O0BACHAT
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Lnunpas Moas e
Aopascesmpe

Aoma scenisie

Kemoagse

Pue. 60. Cxema pacupefeficHnsa ORMCANTENLHEIX (DEPMEHTOB H MEAHW (rHCTOXHMHYECKHS
ZanHBle) B GOJLINNX MOMYIIAPIAX MOsra 3/0poBoro m 00JBHOTO dHAeMHYecKOH aTaKcHei
ATHEHRA

Pue. 61. Cxema pacmpefenedlisi OKHCIATENBHBIX (DepMeHTOB M Meju (THCTOXMMHYECKHEe
Oafibie) B CIMIHOM MO3re 370poBOTO I GOXBHOTO HH/IEMHUYECKON dTaKcHeil ATHeHKA

RIMHNYECKHe CUMIITOMBI SHAEMHYECKON aTaKCUI: P CTOAHIHA ATHAT HEYCTOM-
9EBOCTH 3afHeil YacTW TYI0BUINA, IPH X0jib0e — HEeKOOPIIMHHPOBAHHOCTD [BH-
JKEHHI, CyIOPOTH, Iapaanyi.

Meauas He[0CTATOYHOCTE — 9TO IPEKTe BCEro HAPYIIeHNe CHHTe3a OKMC-
aurensHbx (pepmenTton. Biarogaps sroMy OpoHCXOIHT BOBJIEUeHUE B IATO-
JOrm9ecKHii mMpolece MHOIMX OOMEHHBIX IIPOIEeccoB, Bech OPraHU3M OXBaThl-
Baercs sabonenaHmeM. JaEemus mopaskaer 1—27% (marcmmym 46%) Bcero
HOT0J0BLA OBel, a cMepTHOCTh mocturaer 70—-80Y or umecaa zabomenmmx.
Beenenne B opraHmaM coleil Megd MO:KeT IpeIyIIpefiuTh pasBuTHe 0O0JNE3HN.

WNadpiTor B KOpMax JRHBOTHBEIX MOJHOIeHa IPHBOAUT K HAPYIIeHWN IIy-
pumosoro o6MeHa, IPH ITOM OCHOBHASs TOYKA HPHIOMKEHIA MOINOIeHa —
depMeHT KCAHTHHOKCHUIA3a, MPEBPANAIINNE KCAHTHHE W [HIIOKCAHTHH B MOYe-
Byo kuciaory. Ilpm msGeiTKe MoaHOeHa I[OBLINAETCH CHHTE3 W AKTHBHOCTH
KCAHTHHOKCH/Ia3bl, clie/loBaTebHo, 00pa3oBaHie MOYEBOH KHCJOTHL. ¥ JRHBOT-
HEIX pasBHBAETCA DHAeMIYECKOe 3adoreBanme — MOJTHOeHOBRII TOKCHKO3, a ¥
9eJI0BeKA MOMKET MOABHTHCH MONUOAEHOBASA HUAEMHUECKAA mojarpa. ¥ uelo-
BOKA B IIPOTHBOMOJIOKHOCTH FRUBOTHBIM, IO-BHAEMOMY, Her (epMeHTa ypa-
TOKCH[IA3BI, Paspymralomero mModeByo wucaory. llosromy y Hemomera Mode-
Basg KICIOTA, KAK MAI0 PAacTBOPHMOE COeJAHeHHe, MOKET OTKIaJLIBATHCI B
HEKOTOPHIX CJYTIAAX B TRAHAX CYCTABOB 1 BRIZBATH CUMITOMEL mofarpsl. Bam-
HEIMH 3ajadaMi 9KOJOIMIECKOr0 HCCACMOBAHHSA KCAHTHHOKCHIA3EL SBISIOTCS
OnpefeleHNe AKTUBHOCTH €e UPHW [NeHCTBHH HA OPraHHSM pANHYHHIX KOH-
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HeHTPaluil M COOTHONIeHHiT MOJNOTeHA H Me[AH H OnpefieleHHe aJallTHBHEIX
H3MeHeHUH cofep:RaHUA B Hell STHX MeTakaoB. B MOJeNbHBIX omeiTax Ha
Kpbicax OBLIO ITOKA3aHO, 9TO IPH HAPACTAHUN MOJHO[eHAa B PANUOHe YBeIH-
GABAETCSA AKTHBHOCTh KCaHTHHOKcHmasnl medeHnm (cm. pue. 21). Tax kak
AKTHBHOCTEL €€ BOBPACTaeT W IPH HOBHIIIEHHH COJEeP/KAHUA B pPAlmOHE MeJH,
MOJKHO IPEINOI0ENTH, 9TO0 AKTHBHOCTL (DEpMEHTA He YMEHBIIASTCH IIpn 3a-
MeHe B HeM MOJIHOIeHa MeIbIo ',

Jlis pelreHUs HTOrO BOMPOCA WCCIEOBAIAChL KCAHTHHOKCHIA3a KOPOBHETO
MOJOKA, TAK KaK 8T0 HOBBOJANO (IPH BRICOKOH MOJOUHOI HPOAYKTUBHOCTH) HA
ONHOX W TeX jKe JKUBOTHLIX HAONIODATHL B JWHAMHKe UHIHBHAYAJIbHbIE W3-
MeHEeHHs CBOUCTB KCAHTHHOKCHIA3H], BLI3BAHHEIE H3MEHEHIEM COJICpP/KAHHI B
panmone Mei I MoAnoaena.

ITeppomauanpuasn ouncrra (Qepmenta npomsBogmiack 1o Merony Gilbert,
Bergel, 1964 (8 momuduranun Hosauemko, Bapramam, TomurGepr, 1971),
OKOHmYaATeNbHas — MeTofoM rexbhunpTpanuun Ha cedamerce G = 200.

Tabnmma 24

Bmsnne Cu u Mo ummesoro panoHa Ha cofep:KaHue HX B OUYNISHHOI
MOJOYHOH KCAHTHHOKCHA3e

(22 noabpsa 1971 — 7 ¢espans 1972)!

- mé Mmrz/me Oelika, Becoswie cooT- CIRE
glge HOMIe HITA MOJIB : AT : aT
Cyroganie mogropmen Cu m Mo g é;
= E‘E Ro: : Mo licu Fe Mo Cu |Fe Mo Cu
Hourpous 315,8(0,24 0,28 He o6, | 1 1 8 ta
Cu — 153,6 w2 gepes 26 greit i i ) B e R e e e e i
Hourpomnn wepes 2 Hemenn mocie 3.8 0,1 He obn.
mpexpamenna nogropmkn Cu
Mo — 100 mz gepes 27 pueit 8,710,2 0,2 Heobm |1 1 8:4
HKourpoas 43 410,2 02 Heoom |4, 1 8:4
Cu—307,2 w2 wepes 26 mHeit 4310 -0 0080 30 g 0 5 o REted <
Routpoas depes 2 Hegean nocsue L) 0,06 e ooH.
nperpamiennd mogropmen Cu
Mo — 200 sme gepes 27 pgueii 9,6(0,25 0,2 Heoon |1 1 8:4

1 MockoBCKaA 06:1., cONep:RaHUe B ocHoBHOM panuone Cu — 51,8 mz, Mo — 12,6 M2 (cyTku) Ha OIHO
HKHBOTHOE.

B jiMresbHBIX OOBITAX € CO/CP/KAHHEM KOPOB Ha IMINEBOM panmome, 06o-
ramenHoM MeJblo, HaMu HaGmIofanoch B KCAHTHHOKCHA3e MOJOKA HOABIIe-
HYe MeIN U yMeHbIIeHHe copepmanma Momnbaena. Ilpnm mogropMke ropos Mo-
JmOjenoM OpIIa MOXyYeHA KCAHTHHOKCIHA3a, OTHOCHTEIBHO oboramerHasa Mo-
JanGIeEOM M He cofepskamias memiu. [lanmbie o BINAHEN HDOJKOPMOK MeJbIO
H MOIHOTEeHOM HA CcOJep;KaHme BHTHX MeTALIOB B OYHIeHHOM (epMenTe
upueeens B Tabn. 24 (Kosansermii, Boporamikas, Ioit, 1973).

B mccaeoBaHMAX PasAHYHBIX ABTOPOB H HANIHX HOKA3aHA M3MEHYMBOCTH
B MOIOTHON KCAHTHHOKCHJA3E COOTHONIEHWS MEMIY JKese30M, MoaudaeHOM
u Mexpio (rafa. 25). B mammx mcciefOoBAHAAX aKTHBHOCTE KCAHTHHOKCH/A3HL
coxXpaHsiach B cIyuaAx orcyTcTsus B depmenTe mMonmbrena mim menam. Baiie-
pom (Bayer et al., 1966) Gpiio mokasano, YTO AKTHBHOCTH He HapymaXxach
NpH HCKycCTBeHHOM yjamenun jkenesa m3 ¢epmenra. Ha ocHopanmm sTmX
DAHHBEIX MOJKHO CYMTATh, YTO OCHOBHEIM (DAKTODOM AKTHBHOCTH KCAHTHIOKCH-

¢ JHTepecHo OTMETHTH, UTO B ciinaucToil 060JN0UKe KMIIeInuKa Tenenka Gbura ofmapyskena
Geamoan0jieHOBas KCAHTHHOKCH/asa, cojeprramasn menb (Roussos, 1967).
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Tab6amma 25
Coornomenne @AJl, Mo, Cu B MONeKyIe MOAOMHON KCAHTHHOKCH/A3EI

ff',;‘ﬂ' Fe, ar Mo, ar Cu, ar ggg;zgganoaweﬁﬂﬂ ABTOD
He 00H. |; Hosanbcxnii, BopoTHUOKRAA,
2 8 4 3UMa ot 1973
Uozumi M., Havyaschikawa R.,
2 8 2 Piette Z. H. (196%)
2 8 9 Hart L. J., Bray R. C. (1967)
9 8 1 Richert, Westerfeld (1954&)
He 00H. 3 Kosansckuii, BoporHHDKaA,
2 8 2 BOCHA o 157 P
2 8 4 0,25 |mero, mactOuIme To me
2 8 4 1 nogropmra Cu »
2 8 2 1 To e s
2 4 4 2 » *
2 8 4 He 00H. |pogkopmra Mo »

nassl ssaserca AL, Tonpko ero ypganenume BefieT K motepe (PepMenTOM OKH-
CIHTENBHEIX CBOIICTE H K IPEBPAIeHNI0 KCAHTHHOKCHIAZL B KCAHIUHACTHIPO-
remasy. Iloxazana Take BO3MOMKHOCTL COXPAHEHHS CBOHCTB KCAHTHHOKCHIA-
aer myreMm samenst MAJl na OMH (Komai, Massey, Palmer, 1966).

CofiepsRanme MeTAIIOB jJKeIesa, MOJHOAeHa U MeIH B KCAHTHHOKCHIa3e
BIUAET HA ee AKTHBHOCTL. llpm yBenmuennmn B kcanTmHokcupaze DAl u#
;Rele3a aKTUBHOCTH (PepMeHTA IOBEIMIAETCS, HO 3aMeTHee NMPH OJHOBpEMEeH-
HOM YBeJNYCHWH TAKMEe COJepHAHMA Moam0/eHa WiIu NOogBIeHAE B epMeHTe
meau. IIpm mogKopMKe FKMBOTHBIX H30BITOTHEIM KOIHIECTBOM MOJHOAEHA aK-
THBHOCTH epMeHTA MOBBIIIAETCS B CIAYUAAX [MOBLIMIEHNHS COJEP;KAHMS B HEM
skemesa m moamGmeHa. Ilpm mofkopMEKe KHBOTHBIX MeALI0 M IIPH CHHFKCHIH
B (pepMeHTe Kelesa H MonubleHA aKTUBHOCTH (JepMeHTA OOLIYHO JI@PHHTCH
Ha cpefHeM yposHe. BoaMOKHO, 9T0 HA AKTHEHOCTh KCANTHHOKCHIA3LI BIHET
rarike peseps Merasio B THaHAXx (Hosamscrmii, Boporammras, 1969). Tax
IpH IOBLIMIEHHH CONEP:KAHUS MOIHOeHA MIM MeAu B DAI{oHe, BMecTe C
HapacTaunleM CONCP:KAHMS JTHX METANIOB B TKAHAX, YBeIMYHABAETCS AKTHB-
#octh QepMenTa.

Bompoc © BO3MOKHOM YUacTHM METALIOB B PETYIANNE AKTHBHOCTI U
CYINEeCTBOBAHAU Pa3THYHEIX (POPM KCAHTHHOKCH/A3EL MOFKHO peIlarh NyTeM
pasfeIeHus OYHNIEHHON KCAHTHWHOKCHAASH HA Wa0(DeDMEHTHI, BHJEIeHHA WX,
onpefieNeHNs X YACAbBHOR AKTHBHOCTH I COMEPIRAHNSN B HIX METAJLIOB.

OunmenHas KCAHTMHOKCHA3a OLIIa pasgelieHa METO[OM JHCKOBOLO DHIICK-
rpodhopesa B monmarpuaamMuEoM rexe na mecth uszodepmentos (KO, —KOg)
(pme. 62). Ipemapatupro ymamocs uocrosaHo BETeaars KO, n KO,a-+KO.0,
ocranbEble M30)ePMEHTHl KCAHTHHOKCHIAASEL, M3-3a WX MAJIOTO CONEDIRAHMWI,
GbLIM BEIIENEHBI B OTAEIBHBIX ciaydaax. llpm mHOopMamnHnoMm cofiepsKaHHM B pa-
nuone Morxumbmena m Menum KO. okazamacs moaubmenoroit msodopMoil HcaH-
THHOKCHAASK ¢ YAeabHOH aKTHBHOCTHIO pasHoit 5,0 ed/me Geaxa,
a KO,a+KO0.6 megubivn mzodopMaMu ¢ yHAeALHOIT arTuBHOCTHIO oxomo 1,0.
Ilpavenenne MeaHOl IOAKOPMER NPHBOIHIO K YMeHBIICHIIO CONOPIRAHIST IIH
Kk morepe Mommbaena msodepMmentom KO., WTo He BIHAIO Ha €ro YAEIbHYID
AKTHBHOCTL, M K IORLINEHHI0 CONep/KaHusT MeJAu B cyMmMme uzofepMeHTOR
KO.a u KO,06, 9ro npupogmio K IOBLINICHNIO MX yAeIbHOH akTmBHOCTH. MoO-
InbIeHoBas TMOAKOPMKa BEIBEIBaTa oboramernne KO; monuGrenoM m, B HeKo-
TOPHIX CAYYasgX, 3HAUYNTEIBHO IOBERIIIANA €e YACIBHYI AKTHBHOCTE, a Talsike
yMeHBIIATA COfep:KaHHe Meinm WIH TMPHBOAMIA K ce Horepe u3odepmentami
KO4a+4+KO46 (B opoM coyuae K 3aMeIleHUI0 B HHX Mean MomuOaexom). Pe-
ByIbTATH HMccsefoBaHWii npusegener B Tadm. 26. Msodepment KO, (moaud-
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Ta6auma 26

Copepsrasne Cu u Mo B n3odepMenTax KCAHTHHOKCHIA3HI MOJIOKA KOPOB
(22 moabpa 1971 — 7 despana 1972)

H3zodepMmerTs E{%&gp:&:ﬁ&%gi b KJ’(@)‘%]\A&B nggg’:g&b Mo, mxe/me Cu, Mrz/mz
KO, KOHTPOTb 4 5,0 0,30 il
Cu — 51,8 e 2 51 0,30 *s
Koasl BO6 [0 1 10 . 02
2 13 o 0,2
KO, cyTOouHBIEe J(00ABKT 3 5,0 * oo
' K paruony 4 5,0 0,05 iy
KO.a 1 K046 Cu — 154 m2 3 210 * ,1,7
4 1,6 = 0,5
KO, cyTognbie Ao0aBK: 3 5.7 bt
K panHoHy 4 5,0 * i
KO-+ KOG o1 =l 3 2,0 . 05
4 2.0 * 11
KO, cyTOUHKIE J00aBKEm 3 5,0 0,4 pE
K pammoHy 4 .o 0,3 T
: Mo — 100 m2 = S
KO, CyTOYHRIE J[00ABRE z’ 1&8 3:37 P
K panuony
Mo — 200 xe

* Mo me obHapyseH. ** Cu me ofHapymeHa.

JAeHOBEI) Bo BeeX caydasx Oei axTmpmee maofiepmentos KO,a+KO.6 (mex-
whix). O4eBHIHEO, AKTUBHOCTH KCAHTHHOKCHIA3HI OMPEIEIACTCA COOTHOIICHHEM
B epmenTte mommbjen-(uam Mean-) cofepsramux  n30QePMEnTOR, KOHIEHTpa-
Iueii M COOTHOIIEHNMEM B HUX MeTa/ioB. BIepsule MOKa3aHa BOSMOMKHOCTD H3-
MeHeHNS COJepyKamus MOMMOLeHA I Mefl B KCAaHTHHOKCHAase u ee msodep-
MEHTAX WM FacTHYHOH 00MeHHBAEMOCTH 9THX METAIOB I0] BIHNAHAEM HX
comep:xanns B pannone (Hopaasekuii, Boporamnras, Ioit, 1973).
Hceremosanmsa 3aMeNnsl METANIOB B KCAHTHHOKCHA3e IIPH BHICOKOM COREp-
FKAHUN B palyoHe MeJd HIm MOIHOeHa MOBBOJILIN IPEAION0:KATh, UTO B
NpPAPOJHEIX YCJIOBHAX ONOTeOXMMHMYECKHX DPOBUHINIT, OOraThix MeIbl WIH
MOJTHOEHOM, B KCAHTHHOKCHIA3e Oy[eT M3MeHATHCA COfAepsRaiiie DTUX METaj-
gos (rabm. 27). JleiicTBuTresnnHo, 9KCHEHIHOHELEC MCCACTOBAHMA KCAHTHHOK-
cujassl Monoka B paitome Cmbas (IOskmerit Ypam) — B mposmEmum, GoraToit
menpio (comepmanme B cyTounom pammone meam 200 me/ke cyxoro Kopma) —
nokasand, uro msodepment KO, me comep:KuT MoIEOAeHA, HO MOSKET CBASLI-
sath Mefp, a KOsa+ K040 moser comepsRaTh IOBBIIIEHHYI0O KOHIEHTPALRIO
memir. CoBepmmenmo Jpyroe copmepskaBne MeTaIoB OOHADYKEHO y Tex ke
n3oepMentor B Moanbrenoso-Menuoir nposnamun Apmennn: B KO., a Taxme
B maodepmenrax KO,a+KO0,6 — nmosninienHoe KOAHIECTBO MoaHOeHA, a B
KO,a+KO:6 — mossimennoe kommuectso Menu (pme. 63) (Hosamnermii, Iloit,
Bopornmmras, 1973). Takum oGpasom, cofiepskaHne MoaHOAena B maodepMen-
re KOy B ImpupofgubIX yCIOBHAX U B YCJAOBHAX MOJETHPOBamus (IMOIKOPMEA
MOINOAeHOM HIN Mejpl0 KOpPoB) B3aBHCHT 0T (PePMEHTHBIX afamTamuii opra-
HH3Ma K YPOBHIO MeTanla B panmone u B Omocdepe W OT COOTHOMEHHsI €ro
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Pue. 62, WaodepMeHTh KCAHTHHOKCHIASHL MOTOKA KOPOBBI, pasjielleHHEe dJeKTpodiope-
30M Ha MOJMAKPUIAMHEJIHOM Tele

Pne. 63. HMzogepmenTsl KCAETHHOKCHJA3EL MOJIOKA KOPOB, pasfleleHHEe 2IeKTpodopesom
Ha TOJMAKPHIAMAHOM Telle
1 — JOmuwii Vpam, 2—4 — Apmenusa (2 — Ymammk, 3 — AnkasaH, 4 — Hamwapan)

¢ Meapio, KoTopas sABIsAeTcA cocrasmoii wacteio KO, HO, BOBMOKHO, BRIIO-
vgaerea 8 KO, mpm uaGeitke ee B panuome. MccleoBaHnA IMOKA3EIBAIOT BO3-
MOKHBEIe IIYTH PeryIANNE AKTHBHOCTH KCAHTHHOKCHAASEI B PABJIMYHBIX YCJIO-
BHAX Treoxmmmueckoil cpefnl. VsMemenmsa comep:KaHHsA MeTAIIOB MeJd W MO-
anbeHa B m3oepMeHTAX KCAHTHEOKCHIA3H HE ABIAIOTCH MOPOJHEIM IIPH3HA-
HKOM, TAK KaK BOCIPOUBBEJIEHB B MOJICIAbHHX ONBITAX HA KOPOBAX ONHOU TOpO-
mel. Bo3MoMEO, 9T0 HOPOJTHBIM IPABHAKOM CIYIKAT OEIKOBEE PasiIHIAs H30-
(hepMeHTOB KCAHTHHOKCH/ASE! Y PA3IHYHBIX TOPOJ }KEBOTHBIX.

Tabamma 27

Copepianne Meju u MOTHOAeHA B u3oflepMeHTAX KCAHTHHOKCHJAZEL MONOKA KOPOR
B OHOTeOXMMHYECKHX NPOBHHIMAX ¢ PABAMYHBIM COJEP:KAHHEM HTHX METAIIIOB

Copeprxanue -
B CYT. pai., o E B E 2
~ . Cesom, it god | 8 Py
POBHHITHKN Ilopoga KopoB rojt HaopepmenTs é E & s § =
gex | i : &
i i fEg| 23 | 88
TTommoc- Xoamoropekas | XI 1971, | 51,8 | 12,6 KO, 50 | 0,30 »
KOBBE IT 1972 KOsa+KO6 | 1,2 ¥ 0,2
Husni, CHMMeHTAIL- VI 1972 | 120 6,2 KO, 5,0 i 0,05
10. Vpax CRast KOs a+KO6 | 1,8 * 0,15
Cubait, To me VI 1972 |204 7.8 KO, 5,0 * 0,1
10. Vpan KOja+KO6 | 1.8 > 0,5
Vasamux, IMeumras X X 1972 264 | 18,0 KO, 10,0 | 0,5 Caepra
Apmenns X mecTpas rop- KO4a+KO6 | 3,5 2 0,5
Haf
Kapxapan, | To xe X 1972 88,8 | 34,8 KO.a 40 | 0,5 0,04
ApMeEHA KO,6 9.0 | 0,5 0,04
KOa+KO06 | 2,2 = 0,5
Amxasas, IIBunrad X 4970 38,4 [156,0 KO;a b0 0.5 .
Apmerus X IecTpas rop- KO.6 10,0 | 0,5 .
Has KOs a+KO0 | 2,6 * 0,5
I

* Mo nan Cu He ofHApYyH{eHEL

100



»orn @ BiaapE B

X prEm l

nOBh[IIl‘HEUREH

AKTHBHOCTE HJIH CHHTE3
TOHHMAEH

TOBLIEH L hepmenTon cucrems docdatasa
&
)
OOBLITITEH MOHMKEeH
l o6 paaymommaasacsa K0 € T b
‘vn eT AKTHBI
PRT8 Py oereobnacti ) 2= ( ocTeokmacTu Pyeq
18T HU3KARA e
o "‘“0 - arrnanocss \_Pocdarasa
e
%"@, ® HOBLIL' @ pH K _ronmxen
@
@““Cﬂn‘m;
o foBRImEna CeRper st [IOHAHEHA
RG AKTHBHOCTD nETpaTa AKTHDHOCTH
&
o8 MATPHIHL ROCTH. KOCTH MaTpUILl
) be,
s 036l 0,
< e R s
ol Ca o
puaunet e Vo,
Nl s
Sr )
‘\oe‘ﬂﬁ’- ?92'
3
§
! & = 2
sETamMin D joi = napaT-ropMon
@ ol &
H HE
2% HE He
9’;; § = =1 E
<. o= o)
e g\s sl=
a\= Q
““|-.|e'm,,k E‘ g
Yneauuenge e
BCACKIBAHHA KPOBh
Ca. P perynsnous
; Cofep AR
Ca, P, murpara
e
Ca, Sr ‘0&
Ca, Sr #©
W
QOEI.“, peryanmus 4o
lemue AKTHBHOCTH
docaraan
S
&‘3.@’ NOYKpy
L5
Sl v
S 6’0
AN 2
SA ‘.
3 S, &
& &) peryasanuan ‘B\\\
o 2 peabeopbmun \n°“’\‘\
o ~
£] 3oa \Ca, P, mutpara
0 1y e f { moB vt
b ey
e,
Hoog
@ 3
&E =
&ES =
g5
e & &
B 2=
Bhigelienne || o o 8
¢ moueil 5 22
B =B
(i
=

Pue. 64. Bosmomuaag cHCTeMa peTyJIATOPHBIX NPOHECcoB B ofMeHHLIX Deakmmil B Snada=
3apHOM XPAINe W PACTymeil KOCTH B CBASH ¢ JIeHCTBHeM Ha OPTANHW3M CTPOHIUA (TyHKTH-
poM 0003HAYEHE! IMYTH BOSMO;KHOTO BIMAHHA CTPOHINA Ha MHHCDaIbHBIM 06MeH KocTH)



Toukoit npnnosKenus ioga B JKUBOTHOM OPTaHHBME CIYRUT CHHTE3 TOPMO-
HOB IMUTOBHIHON Rexessl (3, O, 3' — rpmitogrmponmH, 3,3' muilogTHpPOHUH,
a TaK/Ke THPOKCHH W TKAHEBHIE IPOM3BOJHEIE TOPMOHOB — ITHIIOATUPOYKCYCHAS
H MOHOHOJTHPOYKCYCHAS KACIOTH W fp.). HobampT ABiIgeTcs OTHEM H3 pe-
IyaaTopos obMeHa ioga. BosMo:KHO, 4To MapraHel] H Me[b HMelOT 3HAYEHHE
B peryiannu o0MeHa Hofa.

ITpu memocTaTke itofa B KOpMax M paIioHaX Y KHBOTHBIX YBEeIHYHBAETCS
IMUTOBHMHAA KeIe3d, HapymaeTcsi CHHTe3 TOPMOHOB ee, PA3BHBAETCA DHIeMI-
qecKHil 300 B MPOMCXONAT 3HAYATeNbHEIE HADPYIIEHNs 00MeHA BeINeCTB, CHHRe-
HIE TPOAYRTHBHOCTH, BOCITPOH3BOMCTBA, MMMYHHO-OHOIOTHYECKUX CROMCTR Op-
raHusMa.

Touykroil TpMIOMeHNsT CTPOHLMA K OOMEHHBIM IPOIECCAM B YCIOBHAX H3-
ORITOYHOTO ero COJep/RaHMA B PANHOHAX CJIYKAT HIUEUBAPHLIL XPAM[ B KOCT-
Hasg TKaHb, COlepsKamuecs B HuX ¢ocdarassl, a TawKe o0OMEH JHMOHHOM
KHCI0THI B TPHKApOOHOBOM IHEIe, NpPOTEKAloNWeM B sNHQusapHOM XpAIIe
(pume. 64). HamGomee Baskuoii CTOPOHOIl DTHX IPOIECCOB ABJsMCTCH HX 0Opa-
taMOCTh. OHH IOCTOSHHO HAXONATCHA B COCTOAHNH IIOIBHAKHOTO pPAaBHOBECHS,
KOTOPOE CMemaeTcs TO B CTOPOHY YCHJIEHHA COBHOATEIbHLIX, TO OOPATHBIX
nM mporneccoB. Hapymenmsa o0paTuMocTH MOTYT BHI3BATH NATOMOTHIECKITE
A3METCHUS B OOPA30BAHUE W FKU3HEAeATEIHLHOCTH KOCTHON THanW. VsMmene-
HUSA 9TH 3aBHCAT, B OCHOBHOM, 0T M3MEHEHHS COOTHOINEHWII BHTAMHHA D
M TapaT-ropMOHA, KOTOpBIe perynnmpyior obpa3oBaHme NHTpaTa, aKTHBHOCTH
gocaraser, aKTUBHOCTE 0CTEODIACTOB WM OCTEOKJIACTOB, IIOBHIMEHHE N
ymeHbplnenne Beauuuunl pH suudusaproro xpama m o0pasyoiieiicss KOCTHOI
traEd. [loBeimennas akTuBHOCTH (hocdarassr mpm menouysoM pH m ocreob-
TACTOB CHOCOGCTBYET AKTHBHPOBAHWI0 KOCTHOH MATPUIB U (HKCAIHE €10
Kanenmsa, gocdopa m nurpara, uro npuBogUT ¥ GOPMHIPOBAHUI0 MUHEPAIBHOTO
BeIecTBA KOCTH. B yeaoBHAX CTPOHOUEBOH OGHOreOXMMHIECKOH ITPOBHHIIMI
PN NOCTYIUICBUN B EUBOTHRIN OpPraHuzM HOBLIIIEHHBIX KONHYECTB CTPOHIINS
nojil BamsgHUeM BHTamMmHa ) ycmiamBaercs ero BCACHIBAHEE B KHOICYHWKE o
HECKOJIBKO IOBBINIAETCS COJlepikaHie B KPOBH, OTKY/a CTPOHIIMIT YACTHYHO BEI-
BOJAUTCA MOYKAME © MOY0il (B BABMCHMOCTH OT [03bl BUTaMmua I) peabcopb-
IS MOZKET YMEHBIIATLCS WM YBeJIMUHBATELCS ), YSCTHIHO (DHKCHPYETCST ROCT-
HOIl Marpumeii, Xors puramMueE ) mpu 9TOM MAaZ0 BINAET HA NOCIEHHM
aponece. Crponnuil, necoMHeHHO, moBbinaer gocdaTasayio akTABHOCTH 3Mn@n-
3APHOI0 Xpslla B 00pasylomeics KOoCTH W ATHM IIyTeM LOBBIIIACT AKTHBHOCTD
MATPHUILBI, YTO ABIAETCH BAKHBEIM (AKTOPOM ee JKA3HeAeATeILNOCTH.
HaMu BoiACHEHBI TOJBKO HEKOTOPhle BajkHble 3BeHbsd 00MEHHBIX IIpPOIfec-
coB B snmdusapHOM Xpamie u 06pasyomieiics KOCTHOI TRaHH, HA KOTOpHIe
flelicTBYeT CTPOHIIMIT MPH IOBBILEHHOM ero cojep:kannmm B panmoHe (Hopauas-
cruii, Broxuna, 3acopuna, Hururnna, 1968).

ITpu m30BITEE CTPOHIIST BOSHUKAIOT DHIEMUYECKHe 3alomeBanmd — YpOB-
ckasg GomnesHn, XOHAPOAUCTPOMUE, XOHAPOOCTEONHCTPOMYHE, CTPOHIHEBHIN pa-
XNT, JIOMKOCTb KOCTedl. Y SKHBOTHLIX U Yy JJeil HaGIo0aercsa KapiImKOBBIil
pocT, KOPOTKOPYKOCTh M KOPOTKOHOTOCTE, KOPOTKOIAIOCTE.

WNamenenns o0Mena B pactyimeil KocTn W snm@u3apHOM Xpsille NpH He-
mocTaTKe Mapramiia ¥ poJb Maprafina B Peryisanud o0MeHa B 3THX TEAHAX
HAMHI H3ydajuch B cpasnm ¢ sabomeBanmem nTui neposmcoM, Ilpu mecrenora-
HON Peaxnuy opraEnaMa Ha jo0aBkm Mapranna K pPamioHy OCHOBHOI 3afadeil
ABIANOCH ONpeJlesIeHHe TOYeK NPUIOKEeHUs MapraHia K OOMeHHBIM IPOIec-
cam B nuusapHOM Xpame ®m pacrymeii koctn (pme. 65, 66) (Hopambcerwmi,
Hyomackas, 1970a, 6, 1971; Walker, 1961). :

B sumdusapuoM xpsiie MPOMCXO[WT pPasBUTHe XPAIMIEBHX KIETOK, HAKOM-
TeHIe KOCTHOTO BelliecTBa U o0pasoBanie Marpunsl. B onTHMaIRHEIX KOHI[eH-
TpAlMAX MapraHel] UOBLIIAET aKTHBHOCTEL (pocdharaser B sundmEsapHOM XpsATIe
B 1epuox dopMupoBaHms KOCTH. [lesTensHocTh (epMeHTA 3aBUCHT OT BeJH-
yunsl pH. Ilo muermio papma asropos, menounas gocdarasa u Mapramer,
RAK ee AKTHBATOP, YYacTBYIOT B TpPaHCIODPTe IPOAYKTOB 00MeHa W B CHHTe3e
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MYKOIIOIHCAXaPUIOB, KOTOPEIE B BHJle KOMINIEKCA BXOJAT B COCTAB KOIIAreHa
¥ OCHOBHOTO BeIjecTBa KOCTH.

Jlua obpasyomieiicss KOCTH XapaKTepPHBI IIPOIEcCHl Pe30pOIUA XpPAMEBLIX
RIETOR W oTaoskeHUe (ocara KaabIBsa B MecTax BPACTAHUA B KOCTh KpoO-
BEHOCHLIX COCY/IOB. 30Ha o0pasymomeica KOCTH o0oramieHa ocTeoliIacTaMHu,
AEATEILHOCTh KOTOPHIX B ONpPEleJIeHHONH Mepe KOHTPOIHMPYETCs BHTamMuHOM I
H rOPMOHOM NapallHTORHAHON skenessl, OcreofiacTs ATpaloT ceKpeTupPyOIIyIo
poxb B 00pasoBaHME MATPUIEL I OTIOKEHAN KOCTHOrO BemecTBa. OHH HMeT
pasBUTHIiT ammapar 0eJKOBOI0 CHHTE3a, CHOCOOHEI HAKANINBATL IVIHKO-
TeH, XapaKTepU3yIOTCs BBICOKON aKTUBHOCTBHIO Ienouno0il gocdaTassr.

B KocrHOI TKAHH ORWCIeNNe YIIEBOJOB CBA3AHO ¢ IIPOIECCAMH IJITKOII-
3a, 1IN [VIHKOTEHOJIN3a, ¥ TOCAEAYIONIM OKUCIeHHeM THPOBAHOTPAJIHON KIC-
nmorel B mukie HpeOca. Mapramen samsier Ha ofpasoBaiile MHPOBHHOTPALHOIL
KHCJIOTEI H €€ ORHCJIeHHe, TAK KAK OH fBIfAETCA aKTHBATOPOM (epMeHTOB,
Peryiupylomnx 3TH poneccs (KuHaza goconmpoBHHOrPaHOI KHCIOTH, OK-
cajaTKIHaza, MaJaTAeTAAPOreHasa).

Boakep (Walker, 1961) cuuraer, uto B ocreobmacrax nmrn Hpefca nampa-
BIEH B CTOPOHY 00JbIIero o6pasoBaHUA G-KeTOTIYTApOBOil KUCIOTHI, KOTOPAS
3aTeM npeodpasyeTca B IIYTaMIHOBYIO, TIPOJIMH, OKCHIPOIHH (mocaennme BXO-
BAT B cocTas Koirarena B xoamdectse o 30%); B ocreormacrax — B obpar-
HYI0 CTOPOHY, ¢ TPeodIagaroImuyM o0pasoBaHneM U30JMMOHHON KHCIOTHI, KOTO-
pag cmocoGCTBYeT PAacTBOPEHMIO KOCTHOTO Belmectsa. lak kak ofpasosamme
Q-KeTOTIYTAPOBOH KUCIOTH W3 M30IMMOHHON M aKTHBHOCTH IAKIA 3ABUCAT OT
COTePIKAHN MAPTaHIA, TO HPH ero HeJoCTATEe CJIe[AyeT ORANATL CHIGKeHUS
ocTeobmacTHYecKOi AKTHBHOCTH,

Bricokoe comep:kaHme MapraHma W aKTHBHOCTH (pocharasel B 30He obpa-
sylomeiicss KOCTH MOKHO PACCMATPUBATE Kak (HaKToOpHI, YCHINBAIONIHE OCTe-
ob1acTHIeCKY0 aKTHBHOCTE.
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PaccmoTpeHHBIle mpEMepsl IOKasHBAIOT, YTO HMCCJef0oBAHHE MeTab0NHTHOR
CYABOBI METAILIOB B OPraHUSMAxX B 3aBHCHMOCTH OT HEeIOCTATKA MM H30BITKA
IX BO BHEIDHEH cpefe, ¢ TOIKM 3PEHHA TEOXHMHIYECKON AKOJOTHI ONpPeNelder
peanbHEIe CBA3H, CYMECTBYIOIIHe B LDPHPOAe MEKIY OPraHH3MaMdm u
reoxuMmdeckuMu danTopaMu  cpejisl. TakuMm oOpasoM, ojHoil m©3 3a-
a9 reoXUMAYEeCKOl HKONOTHH SBIAETCSA OUpeflelicHHe OCHOBHBIX TOYEK MPH-
J0KeHAS XHMUYECKAX 9JIeMeHTOB cpefibl K nponeccam 00OMeHa BeIlecTB, Bhl-
3BAHHBIX HMI H3MeHEHHH OOMEHHLIX MPOReCcCcOoB M PearIiHil MedblX OPraHua3MoR.

IKoIormueckas CYIHOCTh TAKNX MCCICHOBAHHWN BAKIIOTAETCA B TOM, UTO
OHH pPacKpPBIBAIOT NPAPOAY HPAMOTo AeHCTBMA HA OPTAaHH3MBl MeTaJLIOB ecTecT-
BEHHON Cpesl IIyTeM HCCae0BaHMil, TPABOUMEIX HAa cy0OpPraHN3MeHHOM YPOB-
He (Opramsl, TKAHM, KJICTKH, CYOKJETOTHEII I MOJNeKYJIAPHEI YPOBHH). JTH
HACCIEOBAHUSA SBIAITCA HEOTHeMIEMOH W BajKHOH UaCTh0 [E0XHMITECKOK
sxoiornd. OHM pacKpeBaloT QH3MOMOrHYIecKNe M OHOXHMHYECKIEe MeXaHHU3MHEI
NPHACTOCOOIAEMOCTH OT/IENLHBIX OPraHUBMOB BHYTPH NOOYISNHH K TeoXHAMH-
YeCKAM YCHOBUsM cpejikl. Ilaydenne 3THX BOIPOCOB JlaeT HOBHIE IIpeJcTaBie-
HAA O TeTeporeHHOCTH TONYJIANWM, TeHeTHIeCKOI H JKOJOTHUYECKOil ee mpH-
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IT
BHOTEOXVMHNYECKOE PANOHUPOBAHNE

T'aapa 10

PETUOHDLI 1 CYBPETHOHBI
BHOCDEPLL

Ha ocnope MaHbbIX reoXHMHYECKOIl dKOIOTHM 00 H3MEeHUYMBOCTH OMOre0XUMH-~
YeCKNX NMINEBHX IeTeil paspaboTanbl NMPUHNUNG HOBOW, HAanOONee KOMILIe-
KeHoil cmereMpr Omoreoxmmmdeckoro paitommposanus CCCP  (Hosanpermit —
1957, 1958, 1963, 1964, 1971). Takaa cucrema pailoHHPOBAHHA OCHOBAHA HA
IPUAHAHNN efITHCTBA KUBHE Y TeOXHMHYEcKoil cpeflsi B Omocepe wm ompene-
JIeHINH B3aHMOIeiiCcTBIA TeoXHMUYeCKNX (ecTeCTBeHHEIX XHMHYECKHX) (aKTo-
POB BHENIHeii CpeAsl W OPraHU3MOB, KOTOpOe OCYIMecTBISETCA B IOCIe0Ba-
TeJLHLIX 3BEHBAX OHOTEHHOI MHIpanuil XUMUYECKHX 3JIEeMeHTOB B OHOreo-
XUMUUecKONl IMHUIIeBoil lienn. BHoreoxnmmueckoe paiioHApoBaHIE 00LelUHAET
mousATHA TeoxnuMmueckux nposuHuni (Mepemar, 1931), nousensbix zon ([lo-
ryuaes, 1899, 1900, cm. 1948) n nposmummit (IIpacomos, 1939), GHoreoxumm-
gyecknx mposunnumii (Buuorpagos, 1938), reoxumuuecrux mampmadron (Ilo-
awiHoB, 1946), Onorconeroson (Cyrawes, 1964), waumarmuecnnx son (Bepr,
1938), a Taxme MeNUIMHCKYI0 W BeTEPHHAPHEY Teorpadmio OHOreoxmMmYIe-
CREOX DHEMHIl, cBA3aB OMOMOTMYECKNe pPeaKknuH OPraHH3MOB He TOIBKO KOP-
pPeaATHBHBIMA, HO ¥ OPUIHHHBLIMI 3aBHCHMOCTAMEI € KOJMYECTBEHHLIM XHMH-
YeCKIM COCTABOM BHEINHEH Cpejibl, KOTOphIi (opMuUpyeTcs Hox BINAHUEM I0Y-
B0OOPA3YIOMUX MOPOL, HOTB000PABOBATEALHEIX HPOMECCOB H KIMMATA.
Basxupiv sramom B paspaloTke cHcTeMbl (HOTEOXHMHYECKOTO PaiioHIpOBA-
HHS SBHJOCL ONpefeleHIe BO BHeIIHeil cpefe — B TOUBAX, BOJAX, a TaK:Ke
B pacTeHHAX, KOpMax, B IWINIEBHIX IPOAYKTaX MIA B CYTOYHEX NHDIEBRIX
panoHax — BEPXHAX M HIDKHHUX IIOPOTOBHIX KOHIEHTPAIMII XHMHIECKNX Dlie-
MEHTOB, BEINIE HAN HOKe KOTODPEIX HApPYIIAIOTCA PEryJsATOPHBIC MeXaHH3MEBL
OOMEHHBIX IIPOTECCOB B PacTHTENLHLIX WiH SHUBOTHRIX OpraEmsMax. B mpu-
BeleHHLIX B HacToameldl pafoTe Tabimmax Mapbl IPeHelbl KOHIEHTPAINN Ha-
nbonee BAKHEIX MUKPORIEMEHTOB B I0YBAX I KOPMAax, OPH KOTOPHIX MOTYT
HOPManbHO (PYHRIHONIPOBATH PETYIATOPHEIC MaXaHMBMEl, H 00OMeH BeIIecTB
mojiyiepsknBaeTcsa B mopme. Ilpeiessl KommemTpammit (MesRay HHRHEEMH 1
BepPXHUMI TTOPOTOBEIMH IPAHUIAME), B KOTOPHX HOPMAJIbHO (QYHKIHOHEPYIOT
PeryIsTOPHEIe TPONECCH W COXPaHAeTCcd B HOpMe o0GMeH BeIMecTB, IPHHHIMA-
I0TCH KAK COOTBETCTBYIOIIME BO3MOKHBIM HM3MeHEHHAM HOTPeOHOCTH B MITHE-
PANBLHEIX DIIEMEHTAX § MHEKPOSIEMEHTAX Npu pasimunbix yeropuax (pme. 12).
Bouablnoii KOMIUIEKC KPATEPHEB, HCIIOIL3yeMBIX MPH GHOre0XHMNYeCKOM pail-
OHHPOBAHHME, OIpefiensieT mepexon K Omochepmomy yposui. IIpu sToM momk-
HE OBITH Way4YeHsl (HOPMBI BIANMOOTHOINEHAN T CIAKeHHOCTL CBOWCTB Opra-
HO3MOB W Cpefibl Ha PA3NNYHEIX YPOBHAX OpraHmsanud jkmsHm B Omocdepe
(pernonsr mw cyOpermonsl Gmocdepsr, OHOreoxmMUYecKHe IMPOBHHAIHHK, GHOreo-
HeHO35l, OMONMEeHO3H, NONYIANHA, OPraHW3MEH, CyOopraHH3MeHHEe YpPOBHH),
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a Tak:Ke OMOJOrMUecKNe W XMMAYECKHe MeXAHH3MBI ajalTallupm OpPraHH3MOB
K YCIOBHAM MEHAIOMWXCA 3BeHLeB OMOTCOXHMIUEeCKOl MUNIeBOif 1lemd B CBA-
31 ¢ XHMIYECKOH MO3aMIHOCTHI0 Guocepnl.

IToporoBpie KOHNMEHTpAL MM XUMUYECKHX BJIEMEHTOB, ONpeNeJeHHEIe [
1109B, ITPOABJIAIOTCA AcHEe, 9eM 1A KOPMOB, IHINEBHIX HPORYKTOB H pauiio-
noe. Ho 310 oTHOCHTCH TONBKO K mpefiesiaM KOHUIEHTPAIN MHEKpO3IeMeHTOB,
B KOTOPHIX COBEPIIAETCA HOPMAJIBHOE PeryINpOBAHHE IPOIECCOB 00OMEHa Be-
IecTB. 3a IpejleJaMI BePXHUX W HIKHIX MOPOTOBEIX KOHIEHTPATNN, BINAHHUE
CpPeNbl CKABEIBAGTCS 3HATHTENbHO CHiIbHee. IMeHHO B 8THX yCHOBHAX IIOSBIIA-
10TCA TeoxuMmUeckne aneMun. 11oaToMy IpH M3BeCTHOH YyBCTBHTEILHOCTH OP-
raHN3MOB DHJIEMHN deloBeKa HaONI0JaloTes MHOTAA I B TOPONAX, HECMOTPH
HAa TO, YTO MECTHAA WHOIA, XOTA W OCHOBHAA, OrPAHHYeHa BBO3OM MPOLYKTOB
13 APYLUX MecT.

leoxumuyeckne oumeMun, kax (DOPMY peakium OpraHm3Ma Ha TpPAMOe
HeﬁGTBﬂe HeJoCTATHA WM I’I3GI:ITK& XAIMHAYECKUX 3JeMeHTOB Ha pacTuTeNb-
HBLH WIM JREBOTHEI OPraHM3MBI, M3YYaeT HA TOILKO MeTUIUHA, BeTePUHAPHA
wia (PHTOMATONOTHA, HO H TCOXHMHTECKAsN SKOIOTHA, TAK Kak NOABICHHE
TakuX 3a00MeBAHMIT MOKET MMeTh B OCHOBE DKONOIMYECKYI0 W IeHeTHUECKYIO
reTeporenHocTh monyismuii, CremeHb MOPajkeHHS RABOTHBIX WM pacTeHmii
reOXIMHIECKAMN DHIEMUAMH 3aBHCUT HEe TOABKO OT KOHUEHTPANUE OIpeje-
JeHHEIX XHMHOYeCKHX 3JIeMEHTOB BO BHEIIHel cpefe, HO M OT YYBCTBHTEJIb-
HOCTH OPrauN3MOoB K JeiicTBmIo reoxmMudeckux garropon, Iloaromy sadoxena- .
HAEM I0PasKaeTcs OORYHO TOJBKO MEHBINAA YaCTh JKMBOTHBEIX OPraHHMaMOB
monyaamun  (3—20% ), y Hekoropsix opranmsMos Habnwofaercs cuenuuue-
cKoe mapymrenne obmena Bemects (okomo 20—30Y% smuBoTHEIX oprammaMOB),
GOBIIAs ke YacTh He Pearupyer WM Majo PearnpyeT Ha JieiicTBHe YKCTPeMaib-
HEIX TeoXUMAYecKHX ycaoswil. Ho B ciydae cHIBHO BRIDasKeHHEIX BKCTPE-
MalbHEIX BO3[EHCTBHI XHMHWYEGCKAX DJAEMEHTOR CPesl MOYKET YBeIHIHBATHLCH
9HCI0 RUBOTHRIX, 3a00MEBAOIUX H ¢ HAPYIHEHHHIM 00MEHOM EeIIecTs,
U YMeHBIIATBCHA — UMCHO 3A0POBHIX. TaKNX HepexofHEIX rpajamlmii mo pas-
JHYHEIM OPH3HAKAM B MOOYJANHH MOKET OBITE MHOTO B COOTBETCTBHH C Xa-
PAKTEPOM TeTePOTeHHOCTH W CTPYKTYPEL TOIYIATIAN.

HeofGxoguMo yIOBHTE, OTKPEITH T€OXAMIYECKNE 3AROHOMEPHOCTH Oprammsa-
MU JRU3AN 1 qad@epernuanun JKABOTO BemecTsa B Guocdepe, OXBAaTHIBASK ee
Kak eJMHOe IeI0e, KAK eIHHyIo aKocmereMy. IlyTm k aToMy maMeTmia reo-
XAMHYECKAs DKOMOTHS opramusmoB. Bumosas muddepeHUmANMsS KABOTO BE-
meeTBa B Omocdepe, M3yUYeHHAA ¢ IOBHIUI TeOXWUMHIIECKON HKOJOTHHI, T10-
3BOJIMIA YCTAHOBATH 3AKOHOMEPHOCTH IPOSBIEHHS IIOPOTOBBIX KOHIEHTpaIHil
XHIMAYeCKEX 3JeMEHTeB B cpefe (B Hovmax, pacreHHSx, KopMax, pammoHax),
B IOIJIOMIEHAN HX OPraHA3MaMH H BO3HHKHOBEHHN ONpEeESeHHBIX peakIuil
OPTaHU3MOB, JTO OTKDBIBACT OYTH A (EaGoXormIeckoil muddepennmmanin
FREBOTO BelecTBa B Omocdepe.

HmBoe BemecTso B mpejierax Me;KAY BEPXHUMH W HIGKHEMH IOPOTOBBIME
KOHIEHTPAIAAMA J[0JAHO HAXOJMUTHCA B OTHOWMEHHAX OmpefeaeHHoil c/IadeH-
HOCTH CO Cpefoil, B COCTOSHWH OTHOCHTeILHOTO PABHOBECHUS, TPH KOTOPOM
COXpAHAETCH KMBOE BEIIECTBO, KAK JKMBHECHOCOOHAS CHCTEMa B PErHOHAX U
cyGpermomax Gmocdepsr. [lpm stoM feficTBHe XMMHYECKHX HIeMEHTOB Ompe-
fexsieTcs He OHO3HAYHON KOHMeHTpAnuell, a 3HAUYNTeILHEIM MHTEPBAIOM KOH-
[eNTPandil, TP KOTOPHX BO3MOKHA HOPMAJEHAS PEryiAnds o0OMeHHHIX TIPO-
IeccoB. JTHM XapARTePH3YeTcd COCTOAHHEe TOMEoCTasa, OUpefelrseMoe Ha3MeH-
YUBOCTHI0O PEryIAATOPHBIX NPONECCOB B OPTAaHEZME, KOTOPHIE BHIPA;KAIOTCH
HeIIOCTOSHCTBOM XHMIYECKOro cOCTaBa oprammsMa u oOmena semects (Ho-
paancrmit, 1941, 1965, 1972; Kosanscxmit, [Tnernesa, 1948; Kopannermit, Yyir-
roga, 1951). Takag WsMeHUNBOCTH MPOIECCOB MMEET TeHO- m (eHOTHIINYeCKHR
OCHOBEI I TI0KA3HIBAET alallTHBHEIE BOBMOKHOCTH OPTAaHU3MOB H JKHBOTO BeIe-
€TBa, HPOTPAMMIPOBANHEIE H DA3pPeINeHHEIe TeHOTHIOM.

3a mpemeraMu HIDKHAX W BepXHAX IOPOTOBLIX KOHIEHTPAMI XUMHATECKIX
BJIEMEHTOB, B SKCTPEMAJILHEIX YCIOBHAX Te0XHMHYECKOH cpefibl, HAGI0IaKTCH
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GMOOTHIECKIe PeaKIMy OPraHU3MOB, 3[¢Ch BOPOATHO MOTYT BOBHHKHYTH MyTa-
IHH, MOKET H3MEHATHLCA Hacle[CcTBeNNaa IPAPOa OPraHu3Ma ¥ IPH JeiicTBHM
prOopa MOABIAIOTCH HOBBIC $OPMBI, ¢ pacIIMPEeHHLIMA aJanTHBHBIMEA BO3-
MOKHOCTSMMU.

TaxuMm 06pasoM, BepXHHE I HUMKHUE IOPOIOBLIE (TPAHHUIBIY KOHTPOJHPYIOT
CJAQKEHHOCTh W OTHOCHTEJALHYI0 YCTOHUMBOCTE OOMEHHBIX LPOIECCOB B OPTa-
HM3Max, HO He (HKCAPYIOT NX BO BCeX CIyYasx HaBcer[a, OTKPBIBAS ITYTH
W3MEHEHHAM W JBOMKLUN OPraHO3MOB, WX COO0MIECTE W KHBOLC BEIIECTBA
6uocepsr TMpH IEHCTBUH IKCTPEMAJBbHBEIX YCJOBHIl IeOXHMHYCCKOIl Cpejibl.

Buocdepa — 9Komornueckas cucTeMa, B KOTOpPOH pasHooOpasme OpraHu3-
MOB I HX COOOIIECTR HAXOJHUTCH B ONPEIeIeHHOM B3aNMOAEHCTBUH O Cpejol,
KalK IINIaHeTHAas 9KRoJormdecrass cucTeMa MOMKET 6I)ITb n3ydicHa LIpn YCJIOB]Z’[H
MeNeHus ee Ha TAKCOHBI Omocdepbl — HROMOTMYECKHE CHCTEMEL MEeHBIIETo 00b-
ema. OcHopoil Tarkoro jemenms 6mocepsr MoryT OBITE permonsl Gmocepsr —
OHOrCOXHMNUECKHE T0IBeHHO-KIMMATIICCKHAE B30HBI, B IIpefieraX KOTOPHIX 30-
HaJpHBIe MPHSHAKH PasHoo0pasng CPeabl ¥ OPraHmBMOB OTDAHNYENEHl 110 CpaB-
HeHmI0 ¢ dKoJoTHYecKoil cueremoit 1eaoit Omocdepnt (Hosannermii, 1957,
19606, 1963, 1969, 1971).

Permonsr  6mocdepsl, XapakTCPU3YIIMUECS OHOreOXMMHTECKON = MO3aHT-
HOCTBIO, MOTYT OBITH Pa3feJeHEI, 110 HPUHIHIY TIeorpadHIecKoil HeIpephIB-
HOCTH, Ha CyOperuonsl, IMEWNe ONpeieaennbie GHOTeoXuMIYecKie IPUaHaKA
H ABIAommecs OmoreoXxmMmiecknMu mposupnuavmu. Omm mepexomAaTr ofHa B
ApyTYI0, mMes To Goiee, TO MEHEe OUpeelleHHEIe IPAHHIEL.

buoreoxuMndeckas XapaKkTepHCTHEA cyOpermoHOB IpefonpefenseT OHo-
TeOXNMHIEeCKYI0 KIacCH(UKAIIN0 OHOTeONe030B — JKOMOTHIeCKIX —HJIeMEH-
rapusix equany ouocdepst (Tumodees-Pecoscrmit u mp., 1973) . Hapuny ¢ arum,
Ba;KHOC 3HAYCHIIC UMEIOT HKOIOTHYCCKHe 3IeMeHTapHbLIe eIUuHNIL Ouoreoie-
HO30B — IIONYJIANNH, KaK (OPMBI CYINECTBOBAHHS BHIA, I -OPTAHH3MEI, Kak
eIUHNIEI, PACKpBIBAOIIe MOPQOIOTHIECKYI0, (PUIAOIOrAYECKY0, OHOXIMH-
YECKYI0 U TeHeTHUIECKYIO TeTePOreN0OCTh MOMmY ATl

CyOoprannsmMeHHEIe YDOBHH KUSHU JOKHBI 1ICCIENOBATHCA DKOJIOTHEIT,
Kak Iy TH OIpeje e Hns MOJICKYIAPHEIX MCXaHH3MOB aJ[alTAIMIL,

Permonsr 6uocdepsl memsitess HA CyOpermonsl — 30HAJBHBIE OHOTCOXHMITIC-
CKUe TPOBNHINY, B KOTOPBIX KOMOWHUDYIOTCA HPHSHAKH 30H 110 KOAIEHTPa-
IHAM, COOTHOIMEHIAM XUMAUECKUX HIeMEHTOB M OMOJIOIIIecKAM pearilHaM, —
¥ a30HAJBHbLIEe, IPH3HAKH KOTOPBIX He COOTBETCTBYIOT XapakTepHCTHKe 30H.
Onp, kag upasmio, o0pasylTes HAJ PY/AHBIMI TeIAMH HOPH PACCEAHUN KOH-
HMeHTPHPOBAHHRIX B HAX XNMHYEeCKHX 3JeMeHTOB, B 0O@CCTOYHBIX palioHAX,
B paiionax BYJHAHW3MA.

Hamnm coctaplieHa Ha OCHOBe MOYBEHHOI KapTh cXeMaTmduecKas kapra Gmo-
reoxamugecknx 30 # uposmunmit CCCP (pme. 67). Ha aroii mapre manb
pasImunA W TPHBEEHHl XaPAKTePHCTHKH OHOTeOXHMIYeCKHX 30H I IIPOBHII-
mmit 1 ux pasmemenne Ha teppuropun CCCP, Boimenensl paiioHE XapakTep-
HEX WaMerenmii o0MeHA BeINECTE I DACHPOCTPAHEHNA pPANA DHACMUICCKIX
3aboqeBaHdil YyeJJOBeKa W JKIBOTHEIX, a TAKMKe PailOHBI 000CTPEHHOTO ecrecT-
BEHHOr0 OTOOpa IOJ BIHAHAEM HEJOCTATKA WIX H30LITHA MUKPOIEMEHTOB.

Bo3MORHOCTD CYIECTBOBAHAA OHOTEOXMMEUYCCKIIX ITPOBUHINIT OLLIA ITOKa-
saga A. II. Bumorpamosmim (1938, 1949). Wm 6vwio Brepsele HauaTo H3y-
YeHpe UDPORMHOUI YpoRcKoit GomesHn m ammemudeckoro zoba. OcHomwr Guoreo-
XOMHYECKOT0 PaiOHNPOBAHN, IIPEJICTABIEHA 0 perinoHax Omocdepsi, HomsaTHe
0 OMOTeOXMMAYCCKIX BOHAX, KAK PermoHax Omocepsl m OHOrCOXHMHYECKNX
HPOBHHINAX, Kar cybpernonax dmocdhepnr, paspaboranbi GHOTEOXMTMIYCKOIT Ja-
Gopartopmeit (Hosamscrmit, 1957, 1958, 1958a, 1960, 1963a, 6 1964, 1967,
1968a, 6, 1969, 1971).

Hpe;[cTaBJerﬂe 0 OHOreoXHMMHIECKHX TPOBHHIHAX, KAK 0 M30IXPOBAHHBIX
TODPPUTOPHAX, HBOJIOIHOHNPOBATIO B Teorpauieckoe MOHATHe HENPePHIBHBIX
H3MeHeHNil TeOXNMHYeCKO CpeJisl M IPOABIEHMIl ;KM3HH, 00OMeHa BeIleCcTB B
_OpraEmsMax. JT0 H HOCIY/KUI0 OCHOBHLIM CTAMYJIOM K PaspafoTHe CHCTEMEI
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TabGamma 28

.

Xapakrepucruka pernonos Omocdepsr (GHOreOXHMMUECKHX S0H) IO COJEPKAHHI0
MHKPODIEMEHTOB B IOYBAX ¥ 10 PeakmuaAM OPraHH3MOB HA HX HeIOCTATOR

A N30HITOR

g B 5 ] TIDETeaEl COMePIHAHUA MERDOIEMEHTOR, B %
[} 03 &
‘é}g‘g Eg K HEeJIOCTATOTHOE u30LITOYHOE (BepX~
o 8 g2 8 (HIREAA NOPOrOBAR | HOPMANBHOE HAA 1Oporopad
|5 = 8 KOHIEHTPAIHA) KOHIeHTDAL[AA)
BBl B iox! B
Q%E 3 EE = §.§ TpoTenT 00pasnos nupouent opasiios | mpouenT oGpasmoB
&%: C,"g -] =3 o' T0YB no4n no4s **
Co ‘ n- 1049, <2—7-10~4% 7—30-10-49, >30-10—%9,
1 552 59 73,2 25,9 0,9
2 471 115 4,2 95,8 o
5 304 12,9 26,4 68,7 49
4 1198 6,9 nad 477 01
8 148 117 30,8 65,6 3.5
6 101 — — 38,6 61,4
e L [ £ t
1 483 10,21 150 |Axobanbroshl, Mu-|B mpemenax wmop-| Momer yrmerars-
b Pidh 1053 2,6 3yxu, AHOMHM, (MaJBHOM peryis-|cA CHHTe3 BHTA-
3 7,35 | 0,42 - THIIO- W ABHTAMH- |nuN yHROIAHR MuEHA Bj2
4 1,84 | 0,053 14,3 |wosur Byy; ycuie-
5 5,90 | G42 2,0 [mume smjeMund 3o00a
Cu n-10-4% | <6—15.10~%% 15—60.10—4% >60-10—% 9%
1 1119 16,5 70,2 2.2 2,6
2 58 28,9 25,8 72,4 1,8
3 342 30,3 19,2 75,8 5,0
4 1275 285 12,2 85,5 23
5 292 31,6 28,1 59,5 12,4
6 108 0,9 12,0 87,1
=0 | ¢
1 15,0 | 0,43 12,4 AneMmm, nusyxm,|B mDpesenax mBop-|Amemms, TreMolm-
2 16,2 { 2.1 0,4 3a60ReBAEHA KOCT-| MaJXbHON DeTyIA- | THIecKasd KeaTyXa,
3 193 | 1,04 - HOI ¢HCTEMBI; 9H- |mum QyErmmi nmopajkenne ne-
4 6.7 | 019 1,9 AeMUvecKad AaTak- YeHH. Xmoposst
5 138 { 082 1,5 |cma upm H30BITRE pacTeHmi
Mo m SO, Ilo-
Jeragme W HEBHI-
3peBaEme BIAKOB,
HeBHI3peBaHUE
TLIIOJJOBEIX ne-
pEeBBHEB
Mn n-10-2% [ mo 4-10-2% (?) 4—30-10-29% >30-10—2%
1 463 .5 20 71,9 0,9
2 77 10,4 22,1 75,3 2,6
3 368 6,8 28,3 70,9 0,8
4 386 7,0 21,8 A 0,5
5 335 AL 15,2 79,7 3,1
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Tatauna

28 (opopomxeHue)

TIpenessl comepanna MOKPO3/IEMeHTOB, B %

ﬁ% &, 0,
v 9 ()
ggo E’a = HemoCcTaTO4HOe H30uITOYHOE (BEpX=
s @ S© 5 (HMKHASA HOpOroBas | HOPMAaJbHOE HAA [10POroBas
=] % B g: e HOHIEHTPALNA) HOHIBHTPALNs)
] & o4d o e
%%? Z 5 5 = E}E IPOLERT obpasnos HPOLEHT 00pasnos LpOnEHT 06pasnos
ai’g-g c':l:: ; i g, S'E OB oY ¥ o4B
+c +=m t
1 3.3 045 3,0 |3abonesamms koct-|B mpememax Hop-
2 6,4 | 073 47 |HOil CHCTEME; BO3-|MalbHONW peryis-
3 0. lh0AY — MOMKHO Yemuenme |l (YHKOHIE
4 34 |08 0,8 |s06a. Xwopos m me- Bosmoxuo TOKCH-
a 6.9 44097 12,0 [Kpo3  KYRYpy3HI, 4eCKOe  JIefiCTBHEe
JHEeNTYXa caxapHoit HA PacTeHHHd B
CBORABL YOIOBHAX KHCIBIX
OB
Zn 10—39, o0 3-10-39 3—7-10—3% >7-10-3%
i 248 3,8 486 434 8,3
2 69 51 53,6 247 24,7
3 512 8,1 9,0 Do 65,8
4 958 8,0 12,0 11.9 76,1
5 170 6,7 24,1 329 430
el e R b t
1 4.8 1 012 29,0 |V uesoBeka m jmm-|B mpenexax mop- |Mopdorornaeckas
2 28 | 0,38 9,0 |BoTHBIX 3ajiepKKa |MAJILHONW  pPeryis- [H3BMeHYHBOCTHL pac-
3 2,6 0,12 - pocra, passurtad, [mun dyarmmi TeHMIT
4 3,8 0,42 441 THIOTOHATILEM,
5 3,6 0,27 6,7 |V IKUBOTHHX TO-
pajenue  CJIH3N-
CTHIX oGoiouek,
KO/,  KOCTHOIO
cKexeTa.
3abomeBanme pa-
cTeHWit:  XJopos,
MeRKOARCTEOCTH
(3maKd, OBOIIHEIE
U IIT0/I0BLIE)
Mo 1049, a0 1,5-10—49, 1,5—4-10-4% >4-10-1Y,
1 262 1,9 55,3 37,1 76
2 128 1.2 64,2 35,0 0,8
3 332 2,7 38,9 39,8 21,3
A 173 3,3 20,2 47,3 22,5
5 234 29 389 Sl 239
6 67 100,0
*0 | Em t
1 1.2 0,07 8,0 3afonenanua pa- |B upenenax Hop-|CAMITOMB Tiojar-
2 0,63 | 0,06 16,3 |cTemmii (kieBep) [MaxbHONl peryiuA-|pel Y UeJOBeKa,
3 129 10,07 — e QyHERIIT MONHOeHOBET it
4 0,73 | 0,06 6,5 TOKCAKO3 § HH-
5 1) 0,06 2,0 BOTHBIX
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Tabunna 28 (upomomsenue)

’"?ﬂ 1) 2 IIpemenkl comepaHAA MUKPO3JIeMEHTOR, B %
LBE 52 S
BES EE S HeJL0CTaTOqHOe u30BITOUHOE (Bepx-
©oo e 8‘8 S (HHHECHTT D0POroBag HOopMaJbHOE HAA DOporoBag
a | & = B, ® HOHLEHTPALLHST) HOHIeHT panus)
Bzd g g3 S
E%g E 5] E = %E IIponeHT 00pasmoB HpoleHT 006pasmon uponeaT ofpasnos
mgg slmeo =2 ouB ** 1HoYB ** oy **
B n-10-4%| <3—6-10-49% 6-—30.10-19% >30-10—%
1 175 10,2 49,7 44,1 6,2
2 19 14,7 15,8 79,2 5,0
3 103 | 313 31,1 28.3 40,6
4 489 93,8 1.2 14,2 87,6
9 93 471 Th 429 42,0
+6 | +m ¢
1 g B 8,0 B mpepgenax Hop-|Bopaiie SETepATEHI
2 845 1,94 50 MAJIbHOH Peryia-(y IJRABOTHEIX |
3 26,2 | 2,57 — 3abomesanda  pa- |uEn QyHROMIT genoBeKa. Sabome-
4 |:254 c|4113 224 |cremmii: oTMmpa- BaHUA PacTEHTI
F 388 | 4D 3,4 |mme TOURE pocTa
crebid, KOPHST;
THIIL Cepjiedra
cBeribl, Tnobype-
@pUe IBEeTHOII Ka-
MyCTH, CepPIIeBH-
HBI OPIOKBEL
Sr i e o 6-10-29, 6—10-10-29,
1 173 3,2 86,6 13,4
2 9 1,0 100,0 —
3 787 0.9 99,7 0,3
4 215 8,2 52,0 47,5
5 33 2,6 97,0 3,0
6a 52 6,8 34,6 65,4
=g | E£m i
1 115043 250 B mpegenax mop- (Xomapo- W 06TEO-
2 0,74 | 0,25 0,4 MANBHOHR  peryiA- | qucrpom;
3 0,50 | 0,02 — nua yaRImit «YpOBCHADN 60~
4 089 | 0,27 27,0 JIe3HB; DaXHOTEI Je-
5 1,49 | 027 6,3 Teil; TOMROCTE KO-
6a | 3,20 | 044 13,4 cTeil ¥ REBOTHBIX;
MO;keT ObITH Ha-
clIecTBEHHAA XOH-
npopacTpodHa.
Mopdomorngecran
A3MEHYNBOCTE Pa-
CTeHWIT
3 n-10-19, =S A0 5—40-10—49, >40-10—9%
1 296 24 86,6 13,4
2 g 4.3 T 223
3 49 34 776 92,4
4 31 3.2 80,6 19.4
5 88 2,4 95,0 5,0
60 18 248 22,2 50,0 278
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28 (owomuamme)

S » ' ; IIpegennsl comep:aHUA MUKDPOINEMEHTOB, B %
e 2% &,
sHH o= = HEROCTATOMHOE (HIM- #aGHTOUROR (BepXHAR
2oQ I=8=1
cga ) 2 HAA MOPOroBas HOPMaJIbHOE oporosaf KOH-
= g g - g :’ - KOHHIEHTpauud) meHTpanund)
Do % = S
E8 £ 2E EE eur 06 Opasmos oneHT 00 0
S & SZam an npoleHT o0pasios nponeHT odpasmo mpoueHT 00pasnos
SEE ] =Zc =8 moup ** noys ** moYB **
maE <) Tag (SR
+0 | £m t
1 1,07 | 0,06 4,0 dugemudeckuii 300;|B mpemenax wmop-|Bosmoskmo ocaad-
2 Za8 Ty i | JHEeMU A MOEeT |MaJabHOIL eryis-| mepue cmaTesa l —
i) 3 L =

2 1,68 | 0,24 — yeunmBaTees npw |mum QyERIi COCTAHeHTH IUTO-

4 1,40 | 0,26 0,6 HecOATaHCHPOBAH- BHUJIHOM 3Keae3sl

) 1,27 | 0,14 2.9 HOCTH Hofla ¢ Jpy-

THMH 3JIEMeHTaMH
(Co, Mn, Cu)

* B rpade «PermoHnl Guocepsr — GuoreoXmMmuecknme 30HE» Ouppamu obosHAUEHEI: I — Tae;HO-
JecHaA HedepHOZeMHadA; 2 M J — JlecOCTeNHAd M CTenHasg 4YepPHO3eMHas, 4 — CcyXOCTeNmHa#A, mMoJay-
ITYCTBIHHAS H NYCTHIHHAf; 5 — FOPHEIE II0YBHI; 6— II0UBBl PYJAHBRIX NPOBHHIME (60 — IOH4BHI
moiiM pek; 66 — mouBsl Hypa-ApakcHECHO# mpoBunnum ApMaHckoi CCP).

*+ B cHoOKaX TIOKABAH NPONEHT BCTPEYASMOCTH YHA3AHHLIX NMpPHSHAKOB cpenu ofpasuop Becaelo-
BaHHEIX MouB. I'eorpaduyuecrad HepaBHOMEPHOCTh HM3YYeHHOCTH IOYB I03BOJigeT NPABHIBHO ole-
HHUTDL XapAKTEPUCTHKY 30H IIDH YCIOBHMM yYeTa IepBHYHBIX MaTepHajoB M OmomeTpmuecKoil obpa-
GoTHe WX C BLIYNCHEHHEM ! — KPUTepU:, NOBBONAIOMEr0 CYAWTh O UDPHHANIEHMHOCTH CpPefHux
apadMeTndecKHX K pPasJH4YHEIM BapPHAIOMOHHEIM DAJAM, 0 — CpeJHer0 KBaJpaTHYHOr0 OTKJI0He-
HUA, £m — cpennuii KBATPATUYHOE OIIHOKM.

GHOreoXuUMHYecKOro PAlOHNPOBAHHS, OCHOBAHHOTO Ha MAejeHun Omocdeps Ha
pernmoHLl U cyOpermoHbl, oxBaThBalOmme Ouocdhepy Kak nemoe. Bmoreoxmmu-
geckue mposnHiaK (cyOpernonst Gmocdeps), KaKk U 30HBL, HHOTAA OTHEIAIOTCH
APYr OT APYra PeSKUMHU TPANNNAME, HO o0LITHO TOCTEHEHHBIME HepeXomaMd.

[MouaTtne o moporoBsix (KpATHYECKHX) KOHNEHTPANNAX XHMHYECKUX dJe-
MEHTOB B0 BHeEIIHeH cpefe uMeeT Guoreoxmumuueckuii (me TOIBKO (hM3M0IOTH-
YeCKHMil) CMBICI, KOTOPBIH KOHKPETH3UPYETCA IpA PAcCMOTPEHHH KPHTAYECKAX
KOHIIEHTpANWil u mX OHOJOTHYecKoil poim B ycIoBHAX reorpamyecKHx HmaMe-
HEHH TeOXHMIISCKON CPeIHL.

DBuoreoxummueckne 30us1 (pernonst 6uocgepsi) u MceaefioBaHHble NPOBHH-
muu CCCP (cyopermonsr 6mocdepsr). Husxe MBI IPHBOJIM KPaTKYI0 XapakTe-
PHCTHKY GHMOTeOXHMHYECKHX 30H, IPUBEIeHHLIX B Tadm. 28.

TaemHo-TecHas HedepHOBeMHasx 3oma (kapra— puc. 67,7).
Bronornueckne peaknuy opraEN3MOB B 5TOIL 30HE ONPEAEIAIOTCA HEOCTATROM
ranbrug, Qocdopa, raams, wobaasra (73%) !, memgm (70%), ioma (80%),
moaubaena (55% ), 6opa (50%), wunka (49%), socrarrom mapranmma (72%),
OTHOCHTEIHHLIM H305ITEOM cTponmmsa (15Y% ), ocofenmo B moiiMax pex.

ITouser 3pech KUCIBIE AEPHOBO-TIOJ30JMCTEIC, IMOA30INCTLIC, CyIecYanble,
mecYaHbe, Top(AHO-H0TOTHEIE, IECKI.

Jliast xapaxkTepUCTAKA GUOre0XHMHAYECKUX 30H IO COJEP/RAHMI0 MUKpPOdJIe-
MEHTOB B PACTeHHAX YHOOHO HOIH30BATHCSH CPELHIMH YKOCAME MACTOHITHBIX
TpaB, TAK KaK IPH DTOM COXPAHAETCH €CTECTBEHHOE COOTHOIMEHHE MEFKIY OT-
MeNLHBEIME BUIAMU, MOTYIIAMI B PASIAYHON cTEleHN KOHIeHTPUPOBATE XUMU-
qeCKIe dIIeMEeHTHI.

Comepskanme W COOTHOIIeHAe MUKPOIeMEHTOB B mMacTONITHON TpaBe Taerk-
HO-JIeCHOH HeTepHO3eMHOM 30HHI OMH3KO K ciaegylommM BeauummaMm (B cpej-
HeM)

110 OLeHT BCTPeYdCMOCTH YKas3aHHbIX IIPH3HAKOB Cpeau o0 a310B HCCJIeJOBAHHBIX IIOYB.
pen P
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J Co Mo Cu Zn Mn Fe
HonmgectBo mMukpoasite- 0,10 0,25 1,03 5.8 20 70 100
MEHTOB B M2/k2 CYX0TO
BeI[eCTBA PAaCTeHMIT
Coormomenne ¢ J 1 2,5 10,0 55 200 700 1000

JlecocTenuasa, crenmaa uepHO3emMHasn soma (puc. 67, 5)
BRJIOYAeT cephie JIecHble MOYBhL, DBHOXOTHYEeCcKHe peakmAl OPraHu3MOB OIpe-
HNeIA0TCH FOCTATOYHLIM KOJMYECTBOM Kaapnus, kobaasra (96—77%), coorser-
CTBEHHO [JIf CePBLIX JEeCHBIX M YepHo3eMHBIX mous), mexm (72—T76%), map-
ramna (75—71%), mAora memocTaTROM MOBH;KHOTO MAPraHia, cHazaHCHPO-
BAHHOCTRIO HOMA, IUHKA, MoaHOAeHa ¢ APYTHEMHI 3AeMeHTAMH, HMHOIJA Heo-
CTATKOM KaJius, peJiko — Gopa, gacto — docdopa.

COJ’.};epH{aHHe M COOTHOIIEHHe MHHPOQJIEMBHTOB B HaCTGHmHBIX paCTeH]IHX
YePHO3eMHOIl 30HBI OINEKHE K CIeXyIOIUM BelnunnaMm (cpemnme):

) Co Mo Cu Zn Mn Fe
HommuecTs0 MHKPOAIE- 0,2 0,32 0,92 6,2 24 50 200
MEHTOB B M2/K2 CyXOTr0
BeIecTBa pacTelnuii macT-
6u1
Coorromenne ¢ J 1 1.6 4.6 30 120 250 1000

YeproseMHas 30Ha Hanbolee 0JAronody4Ha 10 COREP:KAHIIO M COOTHOIIE-
HHOI MHKDPOAJIeMEHTOB B IIOYBAX MW PACTEHIAX.

B s1oii some 00ndHO He BeTpedalorTcs 0HOJIOTHYECKHe PEAKIAN, XapakTep-
HBle IS APYIUX 30H. JHCMUYECKOe yBeNHUYCHHe IMUTOBUIHOM Kelessl H 300
CTpedYalTcs HHOIZIA Ha CEpHIX JIeCHBRIX IOYBAX, YacTo B HofMax pex U Ha
BBEIMEIOYEHHEIX TePHO3EMAX.

Basmio oTMeTnTnh, WTo molfiMeHHEIE LOYBLI, 1O-BUAMMOMY, He3aBHCHMO OT
B0HBI MMEIOT HEKOTOPLIE 00IIHe TepPTHI IO COJEePIKAHUIO I COOTHONIEHUIO B HIX
MHKpPO3IeMeHTOB. MUKposIeMeHTH B pacTeHUsAX MOfMEeHHLIX MAacTOMII Xapax-
TePUayInTes BeduduHaAME (cpemHme) :

J Co Mo Cu Zn Mn Fe
Hommuectso mMurposme- (.16 0,21 0,58 3] 12 70 170
MEHTOB, B M2/k2 CyXoTo
BelecTBAa PaCTeHMil
Cootmomenue ¢ J 1 1:3 3,6 34 75 440 1062

ITopropMKa BEICOKONPORYKTHBHLIX yREBOTHBIX COISIMH MHKPODJIEMEHTOR, O~
asMu foga (B MecTax pacupocTpaHeRus SHAEMEM 300a) JIACT IOIOKITEIb-
Hblil adert.

CyxocrenmHas, NycTHHHAaf, NOXynycThHHuHas 3oma (puc.
67, 6). Buorornyeckne peakium OMpeAeIslOTCsS 3[ech MOBLINIEHHBIM COmepHa-
HueM cyabgartos, 6opa (88%), mmaxa (76% ), wacro — crponmua (47%), or-
HOCHTEILIO BEICOKIM — Moambaena — (6Gomee 40% ), oTHOCHTEILHO HIIBKAM —
foma (80% ), menu (oxomo 40% ) w mmorma wobannra (52% ), B HeKOTOPHIX yC-
THEHHX pajfioHax — M30BITKOM HHTPHTOB W HHTPATOB (BO3MOMKHA JHAEME
MaTremMoraobumemun) .,

CoorHOINEHAE W cofiepRaHme MHKPOdIEMEHTOB B macTOMIAX dTOH B0HEI
XapaKTePU3yIOTCHA CIAeyIONINMA BeTHIRHEAMI (B cpejHeM) :

; J Co Mo Cu Zn Mn Fe
HommuecTtBo MHKpO2JIE- 0,23 0,73 2,44 5,7 17 40 450
MEHTOB B M2/K2 CYX0TO

BeNiecTBa PacTennit

Coornomenne ¢ J 1 &2 10,6 i T 50 1956 =%

3mecs ma 1 "acts ioga mpuxopmmres 3,2 wactm kobambra. Takoe ormocH-
TeJIbHO BBICOKOE CcOJiepsKanme KoOanabTa MOMKET B HEKOTOPHIX CAyYasx OKa-
3aTh TOpMoO3flliee fAeiicTBHe Ha (YHKOUIO itofa. Beicokoe copeprramme MOJHO-
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neHa mo orHomenmio ® Memn (Ha 1 wacTs Meam npmExoputcs oxoixo 0,43 wactm
moxmbena, maoraa gaxe 1,0, Torga Kak B wepHO3eMHOil 30me — 0,15, B Heuep-
nozemuoit — 0,19) mMoker ObITH HPUYMHON HAPYIIeHMIT oOMeHAa Me[H, 4T0 Ha-
OaiomaeTcsd IPH SHAEMUTIECKOil arakcnd, B ceHe oTHOIIeHWe MOJHOAeHA K MeJN
TaK/Ke CMeINeHO B ATHX YCIOBHAX M paBHO B cpegaeM okoio 0,5, Torga kak mis
HeYepHO3eMHOIl 1 YePHO3eMHOII 30H OHO paBHO coorBercrBemmo 0,04 m 0,16,

OrHOIeHNe MUHKA K MeId B IACTOMIIHBIX PAacTeHUsX depHO3eMHOI (pas-
mo 3,9) m meuepHosemuoit (3,6) som sBisercsd, BepoATHO, Goxee Girarompu-
ATHBIM JUIA JKEBOTHEIX II0 CPABHEHHWIO C CYXOCTEeIHOH, IOJYOYCTHIHHOM, Iy-
CTHIHHOIT BOHOI, Tie 0HO HoHmKeno (oxomxo 3), m ocoberno peunsix moim (2,2).

IToussr HeliTpadbHBIC W INENOYHBIE — OypPbIe, IYCTHIHHO-CTEIHLIe, CBETIO-
KaIllTaHOBHIE, COJOHIEBATEIE, CONOHYAKOBEIE, COJIOHI(LI, IeCYAHBIE, JYTOBO-
CTEeIHEIE,

lFopusie 3omsr (puc. 67, 9) Ha pasaudIHBIX BHICOTAX HMEKT PA3NHYHYIO
OMOTEOXMMAYECKYI0 XapaKTePHCTHKY. BHOIOTIIecKHe peaknmu pasHO0OpasHBI
H ONpeenfioTes M3MEHYNBEIMI KOHOEHTpAIueil W COOTHOIIEHAEM MHOTHX XU-
MUYeCKHX dieMenToB, HemocratkoM iona (95%) m mmorma memocraTKOM Ko-
Ganpra (31%), memn (28% ), muara (24% ), H30BITKOM B HEKOTOPHIX CaydYaax
mommbena, Kobaabra, Me[H, CBUHIA, IAHKA, CTPOHIASA W JPYTAX IEMEHTOB.
ITogussr ropusre, pasHOOOpABHEIE,

Cpasmenme pasnmm4ubIX OMOTEOXHMUYECKHX 30H MO BCTPEYAEMOCTH TOYB G
HeI0CTATOTHEIM, HOPMAJILHEIM WiH W30BITOUYHEIM comep:kanmeM (B % w umeny
MCCIe0BAHHABIX) II03BOJIAET BRIABUTH XaparTepHsle ocobexHoctn zom (Ho-
Banbckuit, Angpuanosa, 1970).

Hobamsr m wmens (pme. 68) B mousax TaesKHO-TECHONH HedepPHO3eMHOI
sombl B GonpmuHcTBe caydaeB (owxomo 70%) comepsxaTcs, B cpefHeM, B He-
mocraTodHOM KoamdectBe W B 20% cayuaes — B mopme. CyxocTemHas, moiy-
IyCTHIHHEASM, MYCTHHEAA 30HA XapaKTePU3YeTCA OTHOCUTENBHO HUBKAM TICIOM
00pasmoB MOYB ¢ HOPMAIBHLIM coflepikanmeM KoGanbra (oxomo 509% cayuaes).

XaparTepHCTHKA PasTHIHLIX 30H [0 KOJMYECTBY 00DPAsIOB IIOYB C HeIo-
CTATKOM, HOPMAJIHHBIM COepPKaHmeM Hanm M30RITKOM MapraHia o0HApY:RHBAIOT
Gompmmoe cxofcTBo (cMm. pue. 68). :

Bricokoe umcmo ofpasmos (cm. pue. 68) ¢ M3OHITOUHBIM coep;RaHIeM
OUHKA XapakTepHO [JIsi CYXOCTEIHOW, HOJYIYCTBIHHOW, IYCTHIHHOI 30HBI T
mia uepHozeMHBIX mouB (or 60 mo 809 ofpasmos or umcia WCCIeTOBAHHEIX).
IMoussr TaesxHo-MecHO HewepHO3eMHOIT 30HLI B H50Y cayuaes xaparrepusy-
I0TCA HeJOCTATOYHEIM coflep:kaEmeM muHKa. IlouBel ¢ HOpMaXbLHEIM cofiepika-
HIleM TMHEA Yalle BCTpedyaloTcs B HedepHoszeMHOil some (oxomo 45% ), peske —
B CYXOCTENHOil, MOJyIycTEHHOI, mycTeianoil 30He (okomo 10% ). HauGonbmee

Pue. 67. CxemaTnueckas Kapra OHoreoxmMmieckoro paiionnposannsg CCCP

1 — BnoreoxaMHuYecKHe 30HBI (pernonsl Omocdepn) M 3oHAJABHBIE NPOBHHIMH (30HAJBLHBIE CcyOpe-
ruoHsl Onocdepsr). 1—4 — TaeKHO-JIeCHas HedepHodemHas 30Ha [oposumHIum: 1 — Oeguble KOGaIb-
ToMm, OGemgHile Memblo, lffomom, OemHble Megblo M KoOaabToM, GegHble kaiabnuem u dochopom, 2 —
Gepubie ifomoM m KoGaabToM, 8 — oforameHHBIe CTpOHIMeM, GegHble KajbmueMm, 4 — ¢ HOPMAaJbHBEIM
comep)KaHNeM MegH M KoDanbTa, a Tak:e oforaiieHHbie 0OpOM M CTPOHIMEM HA Mep3JOTHBIX

moYBax (aB30HAJbHbIE TPOBUHIHM)]. S —JlecoCTeNHAA U CTEeNHAA YepHO3EMHAA
30HAa (HAa CcepbHIX JECHBIX M NONMEeHHBIX IOYBAX BCTPeYamTCHA TpPOBUMHNUM, OepHbie ifomom).
6—8 —cyxocTenHasd, NONYNYCTHHHAaA, MNYCTHHHAA 30HA (TpOBMHITAN:

7 — ¢ OTHOCHTEJIBLHO HEJOCTATOYHLIM CONEp;HAHMEM Meau, H3OLITOYHBIM — MoJulIeHa W CcyabdaTos;
8 — GoraTble GOpPOM; BCTPEYAlOTCA IIPOBHHIMNH, OedHble HOOOM. 9 —TOPHL € 3 0HDB (BCTpeda-
10TCA TpoBMHINH, GefHble KoGaabTOM; GemHBIe MeApi0, OefHbIe KaJbLIHEM, PAaCHpPOCTPAHEHBI MPOBHH-
nuu, GemgHbIe HOMOM).

II — asoHaJABbHBIEe TPOBUHIHK (a30HAAbHBIE cyGpernoust Guocdepsr). Iposuanmuu: 10 — Gorartnie
KobaibroM; 11 — OegHble Homom W MapraHmem; 12 — GoraTble CBUHIOM; 13 — Gorarele MoJaubpme-
HOM; 14 — GoraThlie CTPOHIIMEM ¥ KaJbIyueM; 15 — oforameHHble ceJeHOM; 16 — ¢ HapYIIeHHLIM CO-
OTHOLIEHMeM Mean, MoiubmeHa, cBuHNEG, 17 — oforameHHbie ypaHoMm; I8 — ¢ u30eITKOM ¢TOpa;
19 — oforamieHHsle MeApl0; 20 — ¢ HapylleHHHIM o0OMeHOM Memgn; 21 — GoraTble HHKeJeM, MarHu-
eM, cTpoHnmem, GemHble KOGAAbTOM, MapraimeMm; 22 — forartble HUKeJIeM
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Puc. 68. Berpeuaemocts 00pasmoB I0YB ¢ HEJOCTATOTHEIM, HOPMAJIBHEIM HAH H3GH-

TouHpiM cofepsannem Co, Cu, Mn, Zn, Mo, B, Sr u J B pasamuubix GnoreoXuMadecKux
80HAX M IPOBHHI[HAX .

I—5—GHNOTEOXUMHUUYECKHNE 30HBL: I-— TaeiKHO-JIeCHAA HeYepHO3eMHadA, 2—3 — JecocTel-
Haf ® CTenHafg 4YepHO3eMHadA, 4 — cyXocrenHas, NOJYNYCTBIHHASA M INYCTBIHHAA, J§ — rOpHBIE,
Ilo9EH: 6 — pyAHLIX npoBuHOUI, 6a — noiiMm per, 66 — Hypo-ApaKCcHHCKON ITPOBHHIMHA

guca0 00pA3IOB HOYB C HEAOCTATKOM MOIWOAeHAa O00HADY:KEHO B TAaeKHO-
JIecHOII HeuepHOBEeMHOII BOHE, HAMMEHLIIEEe — CYXOCTEIHOMH, IOIYILyCTLEIHHOI,
oycTHHHON 30He (cM. puc. 68). HamGonplimit mpomeHT BCTPEYaeMOCTH IOYB C
HOPMAJILHLIM coflepkanneM 0opa XapaKTepHsyeT cephle JecHBIE IIOUBEL, a C
H30BITKOM — CYXOCTEIIHOH, MOJYIYCTHIHHON W IYCTHIHHON 30HBI. F30BITOYHOE
comeprkaHHe B [OYBAX CTPOHIUA dame HaGIIOJAaerca B IOYBAX CYXOCTEIHOMH,
IOJIYIYCTRIHHOL, ITYCTHIHHONW 30HBEI M BO BCeX 30HAX B IOYBAX PEUHBIX IIOIIM.

Boubinoii mpomenT nous ¢ He[OCTATOYHBIM cofep:kaHmem iioma (78—85%,
nase 95Y% ) xapawrepmsyer Bce B0HHI W IIOMMEHHEIe IMOYBEI, HO TAKOe 3AKIIO-
geHue emje Mamo 000CHOBaHO, Tak Kak AHTepaTypHBIE JaHHEIE NPOTHBOPEUNBEHI
u Mamoumenennnl (cMm. puc. 68).

ITpnBefiennanie AaHHBIe MO COMEP/KAHHI0 B IOYBAX KoOamxbTa, Mejn, IUHKA,
MapraHma, MoiaubmeHa, 6opa M CTPOHIMA AOCTATOTHEI A O0OCHOBAHUA 3a-
RIOYEHUs 0 XapaKTepHEIX 0c00eHHOCTAX, IPUCYIIAX pernonaM Omocdepsr.

XapaxTepucTura pernoHoB omocgepsr — ONMOreoXMMHYECKHX 30H IO cofiep-
JKAHMI0 XAMIYECKNX 2ICMEHTOB B PACTeHHAX pA3AHYHBIX CceMelcTB MosKer
OLITH TIpeficTaBlIeHA TOIBKO KPATKO B CBA3H C OTCYTCTBHEM HEOOXOIMMEIX
arruuecknx pannnix. Ho jgaske mMarepman, KOTODPBIM MBI pachojaraeM, mnpep-
¢TaBJAET B ATOM OTHOIeHNH Gombinoil uuTepec. [Ipm cpapHeHENy pacTennii paga
H3YIeHHBIX ceMeiicTB, cOOpaHHBIX B TAEKHO-IECHON HEYePHO3eMHOIT 30He M B
VCIOBHAX CYXOCTEIHOM, IOJYIYCTHIHHON, MYCTEIHHOI 30HBI, 0 CPeJHeH KOH-
[eHTpaquun B HEX Ko0alXbTa Ierk0 yCTAHOBATH 3aKOHOMepHOe, 0ojee BEICOKOEe
cojiepikapde ero B PACTeHHAX CYXOCTEIHOMW, MONYITYyCTEIHHOM, TYCTRIHHOM 30HEL
CosjlaeTcsa BuedaTienue, uTo KoGajbT He MosKeT sBiaAThbesa (pme. 69) npm-
3HAKOM TAKCOHOMHYECKHM, XapakTepHayloI[mM ceMeiicTBa. Ero cpepmmit ypo-
BeHL B H3YYPHHEIX CeMelCTBaX — MPHBHAK DKOJIOTHIECKMII, XOTA cpejHee CO-
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JlepsRaHNe KoOAIbTa B PACTEHHAX CeMeiicTBA IIOTHKOBEIX flaeT 00paTHEI®
cooTHOmeHuA. HoGanbr KOHOEHTPHPYETCs CHILIEee BCETO B CPEHEM PACTeHH-
SIMHA CEeMEHCTB PO3AHOBEIX, SOHTHYHELIX, CIOJKHONBETHEIX M TI'PeYHIIHBIX YCIO-
BHAX CYXOCTEMHOMW, MOIYIYCTHIHHOM, NYCTHIHHON 30ubl. MUHEMamsHOE €ro co-
Jlep;kaHue, B cpefHeM, HadJIOfaeTcd B HedeDHO3eMHOII 30He y pacTeHHil ce-
MelCTB MApPeBEIX U CJIOKHOIBETHBIX,

CpenHee cojiep/RaHme IMHEA B PACTeHHMAX pPASINIHLIX M3YUYeHHBIX Ce-
MeifcTB TeX jKe [BYX 30H XaparTepHayercA oGpaTHOI 3aBUCHMOCTBIO 10 CPaB-
HOHUIO ¢ KODAJXbTOM, ypPOBeHL 9TOr0 HJIeMeHTa BCerJia BRIOIE B pACTEHUAX
Tae;RHO-IecHOil HedepHosemuoii somsl (pme. 70). ComepkaHHme nuHKA B pac-
TeHHAX TeX ke ceMelicTE 4epHO3eMHOI 30HLI 3aHIMACT ITPOMEKYTOYHOE II0-
nokenme. VckmogeHNe cocTapasaior maciaenosnie. OUeBHIHO W B 3TOM caydae
SROJOTMIECKAE YCIOBUA OMOreOXHMHYCCKAX 30H CHIbHEeE CHA3RIBAIOTCH Ha
CIIOCOOHOCTH pACTEHWHl KOHIEHTPHPOBATH LIHWHEK, 4eM CHCTEMATHIECKOe II0JI0-
senne. B meuepHO3EeMHoil 30He MapeBLIE PACTCHM, 10 CPEIHHM JAAHHLIM, HB-
JIAIOTCA IYUIIIME ROHIEHTPATOPAME I[HHKA.

Pacrenusi pasiamyHBIX ceMeilcTB II0 COJIEPsKAHNIO MeAH He aloT SCHOIT
BROJOTHYECKoil 3aBucEMocTn or yeaosuii som (pue. 71). Copepmanue B HuX
Memu ABIseTcA OJIM3KUM K cpefHUM sHadeHuaM. Ilo cmocofHOoCTH KOHIEHTpPH-
POBAThH Melhb B HEUEPHO3ZCMHOW 30HE BHIIEIAIOTCS CeMelcTBa ry0OnBeTHBIX,
MapeBHIX, IACHEHOBEIX U, 0CO0EHHO, 30HTHTIHLIX, & B CYXOCTEIHOM, IOIy-
IYCTEIHHON, MYCTLIEHON 30HE — IIACIeHOBBIX.

Moman6pnes faer YeTKYI0 3aKOHOMEPHOCTH: PACTEHHA BCeX M3YYeHHBIX Ce-
MEICTB CYXOCTeIHOI, MOIYIIyCTEINHOMN, MYCTEHAON B0HEL COJePIRAT B CpeIHeM
Bonpmie MonnbieHa, deM B apyrux zomax (pume. 72). Hambosee BeIpakeHHBIME
KOHIEHTPATOPAME HTOr0 dJIeMeHTa IO CPeRHUM JAHHLIM, ABIITIOTCA BIAKH H
6000BbIe pacTEHHS.
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Pne. 70. XapaxTepucTnka GHOre0XHMHMYECKHX 30H II0 KOHIEHTPHPOBAHHIO HHHKA pacre-
HEAME DAasIUYHBIX ceMeHCeTB. VeI, o003HAYeHMH M. puUC,

Pne. 71. Xapaxrepucruka OHOreoXHMHYECKHX 30H II0 KOHIEeHTPHDOBAHUIO MeJAM pacTe-
HUAME PasindHbIX ceMedcTs, Ve ofosmavenus cM. puc. 69 :
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Puc. 72. XapakrepucTHKa GHOTEOXNMUYECKHX B0H N0 KOHIEHTPHPOBAHHIO Monubesa pa-
CTEHUAMI PAsJIMHEIX ceMeircTB. ¥l ofosnavenns oM. puc. 69

Puc. 73—74. XapakTepucTHka GHOTEOXHMHTCCKEX 30H 110 KOHIEHTpHpoBammio Gopa pa-
CTPHIAMI PAsItubix ceMefieTs. Ve ofosunadenns oM. puc. 69
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Haun6omee Bricoroe Cofepikamie 60pa B pacTeHHAX pasauuabix ceMmeiicTB
galiiogaeTca B yCIOBUAX YePHO3EMHON B0HEL (CEM. POBAHOBBIX) M CYXOCTEI-
HOI, IIOXYIYCTLINHOL, ITyCTHIHHOM B0HBI, 0COOEHHO y MApeBBIX U 0000BBIX
(puc. 74).

IlpuBegeHasie XapaKTePUCTHKA PErHOHOB OmOcepH! o cpelHeMy cofiepsKa-
HUI0 B PACTEHWAX PANA CeMeicTB HEKOTOPHIX MHUKPODIEMEHTOR MOKA3EIBAIOT,
YTO HIPH BTOM HMEIOT BajEHOe 3HAYCHHe DKOJNOTHYECKHe YCJOBHS 30H: HMEHHO
OHH, B OCHOBHOM, a He CHCTeMATHUYECCKOe TIONOKEHEEe, OOPEeLeldioT B OoNLIToN
CTemeHn Croco0HOCThE PACTeHMA KOHIEHTPAPOBATE MeTAIIIEL.

Bee e HeroTopEe ceMeficTBa Jal0T MAKCUMYMBI CONEDIRAaHUA OMpeIeieH-
HBIX MeTAJLIOB B PA3IMYHBIX H3yIeHHBIX 30HAX, HAIpHUMep, MOIUOEH BO Beex
30HAX COflepJKATCA B HambojbmieM KodmdecTse y OoGosnrx, X. T. BuHorpamo-
pa (1954) cumranma monmOgeH TaKCOHOMHUECKUM MpPH3HAKOM 06000BHX. ITO
TONTBEPEAACTCA M HAIMNME DKOJOTHYCCKUMI MCCIIe/l0BAHTAM.

Bes y4eTa 9K0JIOTAYIeCKAX YCJIOBHI TPYAHO OMeHNUTH 3HAYEHHE XHMMHIeCKO-
r'0 2JeMERTAPHOr0 COCTABA PACTEHHN B WX cucTeMarTmre. s pelieHHs HTHX
BOIIPOCOB HEJOCTATOYHO OCHOBHIBATHCA HA CDETHEM XHMUIYeCKOM dlleMemnTap-
HOM cocTaBse oprammaMoB. MHAuBAAyaibHoe W3ydeHile cOCTABA PACTEOHHI 1i0-
KAa3bBAEeT BRICORYI0 BHYTPUIOIYIANNOHHYI0 HAMEHIHBOCTL WX, KOTOPAA 4acTo
meperprIBaeT (CHCTEMATHUCCKNe NMpU3HARMY. Ilpm OMOTeoXUMHUeCKOM mayue-
HEI 30H H TPOBHHINIL NOMKHL YIATHIBATHECA CHENI(PHIECKEe agauTaryiit op-
TAaHN3MOB K YCJIOBUAM CPeJLI.

. Permount 6mocdepsr, Rax Omoreoxummueckume 30msl, B mpegenax CCCP xa-
PAKTePHBYIOTCS PasImYHEIM cOgeP/RanueM XHUMHYIeCKAX DJeMeHTOR B IIOYBAX,
PACTEHHAX ¥ DPA3THYHLIME IPeoDIANAIINIMA OWOMOTHYCCKAMI  PEeaRIIAMA
OPraHW3MOB Ha W3MeHYMBOCTL TeOXHMUYecKoii cpeppt xusHN, Heobxonmmo
JanpHelimee McciefoBanile PerHOHOB Gmocepsl ¢ TeNbid BHIABIGHIS X HO-
BBIX XAPAKTePHEIX pasandmi (fazanc XUMAYECKNX 9HIEMEHTOB W HHEPIHH,
KPYLOBOPOT BIEMEHTOB, 'eOXMMIIECKAs DHePITS OPraHH3MOB), TAK KAk Perm-
OHpI O1moc(eps HeCOMHENHO SABIANTCH BaKHLIME CTPYKTYPHBIME TacTAME GHO-
C-(bepl:l, B KOTOPRIX Opragusanusa 9KOCHCTEM JIOCTHTaeT BBICOKOTO YPOBHH. I'Iy-
TeM O0heHHeHHs JKOCHCTEM permoHoB Gumocdepsl MoryT OLITH 0XapaKTepmao-
BAHBI 3aKOHOMEPHOCTH cTpoeHus Omocdeps!, Kak ejmHoil swocueremsl. G apy-
TOff CTOPOHEI, PACCMOTPEHHe PermoHOB Omocdiepsl IOBBOMAET OXAapaKTepPH30-
BaTh B0HATLHBIC W A30HAXBHBIC CYOPErmOHE — GHOTEOXUMHYECKHe OPOBHHIHA
¥ Ta 9TOI OCHOBe MoyKer OBITH mama KIaccuukanus (moreomeHo30B.

Cyopernonst onocdeps —
30HATBHbIE DMOTCOXHMIYECKHe MPOBHHIIN

B raeskno-TecHoil, meuepHo3emnoii 30me (pme. 67) pacmpocTpamens mposmB-
i, OenHble KoOATLTOM, Me/Iblo, OJIOM, OTHOBPEMEHHO OCIHEIE MEILI M KO-
GanpToM, a Tarke KadbimeM m (ocopoM; XOTH 3lechk W BCTPEYAlOTCA IIPO-
BINIME ¢ HOPMAJILHEIM CcOfiepykanmeM MelIn W KobaapTa, HO OHE fe Xapak-
TepHLL A HEeYepPHOo3eMHOM B30HLI; BCTPEYAIOTCA NPOBHHONHA: OJHOBPEMEHHO
Gej(HEre HoloM M KoGanbTOM; oforallieHHEE CTPOHOMEM W Oe[nble KajblumeMm;
oforamenHEe CTPOHIINEM, ¢ HOPMAJBHEIM COJ[epHanmeM MeIn W KofaibTa, Ha-
npumep, B llearpansuoit Axyrmm, 8 Kuposcekoit o6n. Topdanmo-Gomorusie mot-
BLI XOTA H COTEPHKAT OTHOCHTEAHHO MHOTO MEH I HOfa, HO 3TH 2JeMeHRTH MAaJjo
YOBAMBAIOTCA PACTEHUSAME, TAK KaK NPOUHO CBABAHLL C OPTAHWIECKUMIT CO-
e[MHeHIAME TOPPAHEIX T0YB.

HeuepnozeMuas 30HA HEOAHOPONHA [0 COREPKAHMIO B HOYBARX Mejd,
KobanbTa, #Hofa m Kauemma. B aToit 30He uMeOTCA PAOHEL, TNle B IOYBAX
COTEDIRUTCS JIOCTATOUHOE KOIHIECTBO XAMHYECKAX DIAEMEHTOB, WO BCTPEYANOT-
cs1 U palioHHI, upespprdaitmo uMnm Oepmere. Tar, B fApocnanckoir, Mpamoncroit,
HKoctpomcroii, 'oprkorekoit m pame apyrmx obnacreit (Hopansckmit, Tomoio-
6om, 1957), a Tarme B Jlarsmiickoit CCP (ITeiise, 1956, 1958, 1960) B omec-
9AHEHHBIX IIM TOPPAHO-DOJIOTHEIX H0YBaX cojepsKanme KobajieTa 9acTo CHU-
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smaerea B 10 pas, memm — maske B 100 pas, itoma — B 10, wmorma B 100 m
Gounpmme pas, a B [EPHOBO-NOJ30MMCTEIX MOKET OBITh BEBINIE CPEIHHX BEI-
9uHE JIA HedepHO3eMHOH 30HH. B 3aBmcmMocTm oT 5TOTO cofiepiKaHme MUKpPO-
IeMEHTOB B KOpPMaX MoOsKeT OBITh HUMBREM WM JOCTATOTHBIM, YIOBIETBODA-
OHIAM TOTPEOHOCTH CeThCROX0BAloTReHHX musoTHbx. HampuMep, B cpenmeii
npobe macTOMUTHBIX PACTEHHH, B3ATOM Ha JePHOBO-HOAZ0JMCTOI CYIecYaHoit
WM CYIJHHECTOH mouBe, comepskmres 2,4-1075% xobampra m 6,2-107%9%
Mejd, 2 Ha caado JepHOBO-IIO30IMCTOH, cHIbHO omecdaHeHHOH — 5 - 107%%
kodamsra m 7,2-1072% Memm. B mepmoM ciyuae v JKHBOTHBIX MOTYT He
Ha0AI0aThesL 3a00J1eBaHMS, BBI3LIBAEMBIC HEMOCTATKOM KoOaxhTa 1 Memu B
KOpPMaX, a BO BTOPOM — HTH 3a00IeBAHHA CHIHHO BhIpaskensl. To ke Kacaert-
cA W CofepskaHUA ifofla B MacTOMIMEBIX pACTEHHAX HEYEPHO3EMHOH B30HEL.
B opumx paitoHax cojep:kanme ifoga B cpefHnX mnpo0ax pacTeHNil TOCTHTAET
3,8-107°%, a B Ipyrux — MeHbIIe MILUIIHOHHBLIX Jojeil mpomenta. B mepsom
ciyyae JRMBOTHBIE HE CTpajgaloT or HemocTaTka iiofa, BO BTOPOM — y HHX
HalnofaeTes yBeIudenne WUTORNNOI Keness.

Haxomrenme MEKPOIeMEHTOB PACTeHHAME 3aBHCHT TAK:Ke OT BHIA pa-
CTeRM, ero NPUPOMILL, & HHOIJA U 0T KOPHEeBOIl CICTeMbI, MPOCTHPAIOLIEiics
B Iy0ORHX CIOAX 110YBEI, W3 KOTOPHIX PACTEHNE IOTION[AET HEROTOPbIe MITK-
posaeMentsl. Lobosnie pacremmg (KiaeBep, BUKA, JTONEPHA, MLIOIHBIT TOpo-
niex) comepsxar or 2,4 - 107° mo 5,2 - 107°Y% wobansra, a smakossie (mo-
aesutma, TnmModeenka, Oeroye, MATINE, KocTep 1 ap.) ot 8-107 g0 2,6-10-5%
(B mepecyere ma cyxoe BemiectBo). OTHenpHBIe BHILL PA3HOTPABHLA TO CO-
Jepyranmio ko0aabpTa MOAXORAT Gimie K 3MAKOBEIM i 0000BBIM paCTeHIIIM,
B orHomenunm Memu u itoga He Habawmaercs mogo0Has CBA3h BUIOBON IpH-
HAIIeKHOCTH TACTOWINHLIX pacTeHNii U CHoCOOHOCTH HaKAIIHBATL YKA3aH-
HLle MIKPOIIEMETITEL,

Tak Kar BUIOBOH cocTap macTOMIN BechbMa H3MEHYHB, TO KoOaJbTOBAA
OUTaTeNbHas MeHHOCTh MAcTONIA MOKET OBITL ONpEeeleHA TOTBKO B pesyib-
TaTe y4era OTHOCHTETLHOTO Npeodiamanus OoraThix miu GegubplX KoDaIbTOM
pacTeHmil, moeaeMBIX JKUBOTHBIME, HanpmMep, BOMGKCKUME CYXOMOT COMEP:KIIT
40—60% 6Go6ossix, 30—40 smaroseix 1 10—20% pasnoTpashs, a HUIMeHHEIE
cyxopmoapHble Jayra 2—5 — 6Gobosex, 10—20 — smakoseix u 60—80% pasmo-
tpaBba. Takas W3MEHUYNBOCTH PACTHTENLHOTO COCTABA MACTOMNI ONpeICIAET
K00aJIbTOBYI0 OHTATEIBHYI0 TMEHHOCTHL [JIf sRUBOTHBIX. Bepxume cyXoj0/bibie
macrOmmia, Goratele GOOOBBIME, SBIAIOTCH JIYYMNIMMH MCTOYHHKAME KOOAILTa
M0 CPABHEHNIO C BOUKCKIMH 3aIMBHBIMI JyraMu, rue npeofrmagaior B Tpa-
nocroe anaxosse (90% ), copepmamue mano Kofansra.

CooTHOITeHNE Pa3IMYIHBIX TACTONN] B XO3AHCTBE W XapakTep HX HCIOAbL-
BOBAHNS OIPECIAT 0c00eHHOCTH KOOAIBLTOBOTO MHTAHISA KUBOTHBIX,

B wewepnozeMmoil 30He JKHBOTHEIE HE Besle ONIYIIAKNT B OXNHAKOBOM
CTeIeHH HeMoCTATOK TeX M APYIMX XEMHYecKHX 2JeMeHTOB. B ogmmx Me-
CTaX HeOCTATOYHOCTS ON[YIIACTCS CILILIEe, B JAPYTHX — B c1aboil cTemenm,
a B HEKOTOPEIX paHOHaX oHa He HabIIOIAeTCA.

Tawkoil MO3AWTHEIT XapaKTe) HeYepPHO3EMHOI 30HBI TO COMCPKAHNI0 B OMO-
chepe kobampTa, MemHd, Hofa, KAILIuA IO3BOJAET CYUTATHL, YTO HTA BOHA
COCTOHNT W3 4epelyIOmUXCsA 30HANLHBEIX OHOTeOXHMAYECKOX NPOBHHININ, B KO-
TOPHIX HEJIOCTATOK IEePeYMCIeHHBIX XHMUIeCKUX DIeMeHTOR BEIPA/KEH B Pas-
IUYHON CTeUeHU.

Ha reppuropmu HeUepPHO3eMHOI 30HBL PacIPOCTPAHEHBI HUAEMHUYCCKNE 3a-
OolleBAaHHA JKUBOTHBIX: THmo- mam apataMmuuosd Bip (IloBamncruii, Yebaer-
cras, 1949; Homamnermii, 1957; Hopamwsenmii, Paengas, 1960), BeisniBaemuie
HeJ0CTaTROM Ko0anbTa, MalOKpOBHe M JU3YXIH, NPHINHON KOTOPHIX CIVIKAT
megoctaTor kKobampra m Memm (Hopamsckmit, 1957), smmeMmueckoe yBermde-
Hue UINTOBHIHON 3Kejae3Hl, MHOIMA 1w 300 y TeJOBeKa U JKHBOTHBIX, 00yCI0B-
aJenusle HefgocTarkom ioma (Hopaascxmit, 1957, 1958; Hosamabckmii, Broxuna,
1963; Homamscrmit, I'ycryn, 1966a, 6). Pacnpocrpamenne HaxomuT TaKke
foxesHE MEHEPAIBHOTO O0MEHA KOCTHOI TKamd, CBA3AHHBIC C HEZOCTATKOM
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Kaul b1 Vrasampsle HamMp 3a0oleBaHms MOTYT CYIIECTBOBATL OJHOBPEMEHHO
B OJHOI MeCTHOCTH, HO B OIpefejeHHBIX MecTax MO7KeT BCTPEUATHCA M Ka-
Koe-1ubo oxHO 3aforeBaHue.

B meuepuosemuoit zome 73% mBcex mcciefoBaHHBIX 00pasioOB IOYB cofep-
JKAT HEJOCTATOUHOE KOJAMIeCTBO KobajibTa, HODTOMY JIA 9T0H 30HBl XapaKTep-
HEI HapymIeHmA oOMena KoOalpTa W HHAEMIUECKNEe THIIO- W ABUTAMHIO3LI Dis
(e, pme. 67). B wepmosemuoii some 779 Bcex HCcaeMoBANHBIX 06Gpasiios
IOUB CONEP/RAT [0CTATOIHOe KOAMIeCTBO Ko0aibTa, MOITOMY B Heil IpaKTH-
Yecku He BCTpevaloTcs OosieaEm KoOAJNbTOBOH HejlocTaTrogHocTH. B 1poBmm-
MK ¢ BHICOKMM cojlepykammeM Ko0aabTa (a30HANLHAS TPOBHHIMA) B OTAENb-
HBIX CIy4agX MosKeT OBITh HECKOJIbKO ociabicH cudTes suTaMumua B
(cMm. puc. 67, 10).

Buoreoxnvmueckite NpOBIENAR ¢ PABIMYHBIM COjlepranmeM KoOaibTa OhLIR
ucciregopansr B orcueguuuax 1944—1955 rr. B. B. Hosaasckum, B. C. Ye-
6aencroii , 10. 1. Paenroit, A. JI. TomoncGorrm, H. I1. Hleprumsiv; B 1955—;
1958 rr. B. B. Kosausceam u C. B. Jlerymosoii; 8 1863— 1966 rr. B. B. Ko-
sasbeRnM 1 A. @, llensrosoit; 8 1946—1950 rr. f1. M. Bepzuns.

CyOpernonst onocdepsl ¢ HEoCTATKOM KOOaabTa, AR0GANIBTO3El ¥ CEIbCKO-
XO03SIICTBeHABIX JRUBOTHEIX BHepsbie OOHapymennt ma teppurtopun CCCP
(9cromus) B 1937 r. (Kaapme, 1952) m m3y'ieHBl B TaesRHO-TECHOI IeTepHO-
semuoii 3ome B 1944—1958 rr. (Hopaxbcrmit, 1952; 1958).

llpu sTom 3alonesaEnm y KUBOTHEIX HaOMIOTAeTCH YTHETEHHOE COCTOH-
Hpe, mOTepA amHeTHTa, HOXYAaHue, MOTEPA Beca, DIeTHOCTH CIMSHCTHIX 060-
JI0YEK, IMOHW/KEHNe B KPOBH UHCIA HSPUTPOIUTOB W COEP/KAHES TeMOTJIO0M-
HA; MIEPCTh TepAeT OJIeck W aJIacTHIHOCTH, OCHalNeHa YCBOAEMOCTh A30THCTHIX
BEINECTE TUINH; HPOTPeccUpyiomiee HCTOMEHNe KUBOTHOTO NPHBOJAT K €ro
ruGemm. Yacto ma mouse ocmalienmsi opranmsMa pasBHBAIOTCSA BTOPUYHEIE
3ab0IeBanNsA, HATPUMED, Y POMAHOBCKUX 0BeI[ — IHeBMOBAA (BocHameHme jer-
KuX) n apyrue sabolneBanns, NPHHOCANINE 3HATHTEIBHBIN ymep6. AxoGanb-
TO3aMi gaile 0OJEIOT OBIEI M KPYNHBIA pOTAThIl CKOT M pese ApPYyrue BHIEI
JRUBOTHBIX,

OcHOBHOI OpHIHIOl aK0GAIbTO30B ABIACTCA HAapyHieHHe o0MeHR KOOaib-
Ta, BBISBIBACMOE HEJOCTATOYHBIM IMOCTYIIEHHEM eT0 ¢ NWImell B OPramm3M.
B pToM ciyuae B oprammaMe JRHBOTHBIX 0CAa0lAeTCH CHHTe3 KN3HEHHO Bask-
moro ButaMuna Bjs. dTor BETaMmH CHHTe3NpyeTca MnKPOgIOPOH pasiHmIHBIX
OT/IeII0B MHUIEeBAPHTEABHOIO TPaKTa. ¥ JKBAYHBIX 00pasoBaHue HTOr0 BETAMUHA
OCYIIeCTRIACTCA MUKPOOPTANN3MAMI, HACENAIONMMA, B OCHOBHOM, OJUH W3
OT/eJIOR CJIQKHOTO JKenyaKka — pyOen; y APYTHAX KUBOTHHIX, YACTHYHO W Y
JKBavHBEIX, BuTamMiH Bjs 00pasyercs MHKPOOPTAHMAMAMY, HAXONANIMMACH B
TOJCTOI ¥ CJCIOM KUINKAX.

Ocnabrenne cmmresa BuraMmua Bz Muxpodropoll mumieBapurelbHOTO
TPAKTA 3aBHCHT OT HEJOCTATKA B KOPMAaX KOOAIbTa, HEOOXOUMOTO s TOCTPOe-
HUS 9TOTO BuTaMuua. Buramun B, mMeeT cI0jkHOe CTPOEHHE I COMEPKUT B CBO-
eil MOIeKyJe aToM KoOadbTa.

O cuaTese suTamuua By B oprammame MOMKHO CYIUTh TI0 CTeIeHH 000-
Tal[eHAs UM IeYeHH W THKaHedl JpyruX opraHoB, a TAKKE IO CONEeP/RAHNIO
€ro B Mouoke. C Ielblo BRUICHEHHA DTOr0 BOIPOCA B YCJIOBHAX OMOreoxm-
MuyecKoil nposunnnm, degnoii xobaasroMm (Hpocaascras oba.), B. B. Kosans-
ckuv u [0, M. Paemkoit (1960) mccaemoBasock cofgepskamme BuTaMuwHa DBia
B IedeHi 3K0POBBIX W 00ABHAX arobaibTO3aMu OBEN B MHpelegax oTHe/b-
HBIX X03AWCTBeNHBIX MONyJIATWil, BEIJIO YCTAHOBICHO, YTO NMPH TAKENBIX aKO-
0anbTO3aX CcOjCpiRAHNME BUTaMUHA Biy B IeUeHN HACTOILKO Malo, Y4TO Ompe-
JEeInTh er0 He IPeICTABISeTCS BO3MOKHBIM — O0HAPYEHBAKTCA TOIBKO Cle-

JT0 IM03BOJAET CUMTAThH Tamiendsie (OPME aK00AILTO30B COBIALAITMIE
¢ apuraMmuo3oM Bis. Opmako 1pe0yloTCs OMOTHUTENbHBIE WCCIELOBATII,
TaR KaK IOPOABIEHNUS HeZOCTATOYHOCTH KOOAIbTA IINpe IpoABIEHWil HexocTa-
TOYHOCTH BuTaMuHa DB m modromy sSbleHHs axobaJbTO308 HENb3H CRECTH
TONBKO K BUTAMHHHOI HemgoctaTounoctn. Hamm Ovimo yeramosiemo, 9To TOIb-
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ko okosio 14% wxobGanpra, comepsRamerocs B MEYEHH, CBASAHO BATaMuHuM Bis.
Henocratok smrammua Bio — 5To ocmoBHO#I W3 m3BecTHBIX (aKTOpPOB, KoOp-
pemnpyromuxca ¢ axobaibrodamu. Ilpu c1abo ppIpaskeHHBIX NPHBHAKAX aKO-
GarpTo3a B meuenn oper] obHapyseno B cpepuem 13 mre% surammua B, uto
HWKE COJePIKAHMS €r0 y RINHWYECKH 3JI0POBBIX FKMBOTHBIX B Ipejelax TOH
e monyasmun (18—22 mreY%). Cirabo selpaskeHmEle (opMBl aro0aIbTO30B
COBIIAAIOT ¢ THIOBHTaMHH030M Bio.

3apucnMocth cuETe3a Bip or cojgepikanms B KopMax KoDasbTa MOMGHO
HpoBepuTh A00aBIEHNEeM K eCTeCTBEHHHIM KOPMaM KoOAaTbTOBHIX MHOJIKOPMOK.
B maumx coenmaIbHBIX OOBITAX HA COTHAX OBeN, NpOBEHeHHHIX B flpocian-
ckoit u VsanoBeroit obiacTsax, mogKopMKa JaBajack B BHIE COJH XIOPHCTO-
ro xobaspra mo 2—4 mz B cyrknm Ha ommy. llocae npuMemeHms HogKOPMOK
XJIOPHCTEIM KOOAILTOM 3HAYNTENLHO YCWILTCA cmHTe3 nmramuua By m yse-
Jamaumroch orioskenme ero B newenm (B cpemumem 44 mre%). Xora cwasb
VCWICHNA CcAHTe3a muTaMuna Bis ¢ BReJEHHEM B ODPramH3M MWHEPATBHOLO
KobanpTa GBIIA HeCOMHEHHOI, Bee ke TPeGOBAIICH 7OKABATEILCTBA, 4TO KO-
0aIxbT, BRCNEHHLIT B OPraHUm3M B BHJIC MHENEPAJBHON COJI, MCIIOJB30BAICSH Ha
cuHTes BUTaMuuoa B, 9T0 0Kasaloch BO3MOKHBIM BEIICHHTH C [IOMOIBIC
Meuenoro kobansra — pajmoaktusHoro msoroma kobamsra (Co0). Onmiramm
OBII0 MOKA3aHO, YTO. KOOAILT, COAepHialliicAd B TONKOPMKAX, MOMKET HCIOTb-
30BaThCA MHEEKpogIopoi pyOua m APYruxX OT/EJI0B IHINEBAPUTENBHOTO TPaKTa
Ha cuaTes BuTaMuEa Bis. B macrosimiee BpeMs HpuMeneHme KoOambTOBBEIX
MOJKOPMOK ¢ TEeJbl0 JeUeHuA W TpegympesjieRns 3aboieBannii akofanbrosa-
MI IOJIYYNJI0 TeopeTudecKne 000CHOBATMSI. .

IMopkopMra ximopucTeiM KoBaJbToOM ITAKTHPYIOMRX oBer (4 M2 xmopucero-
ro KoGaabra B cyTKm HA oBUY) u KopoB (40 me B cyrem Ha KOpoBsy), mupo-
BogaMasi B VBamoBckoii o0m., moKasamia, ITO LOJ BIUAHHEM BBEJCHHUA B Opra-
Hu3M nodapodHoro KobanbrTa Mogoko oboraujaercs smrammmoMm Bjs. Caenona-
TedbHO, KOOAJbTOBBIE MOJKOPMKI HPHBOAAT K 000Tall[eHMI) OPraHn3Ma BUTa-
MEHEOM Bis I K yCHJIGHNI BBRIIGICHHA er0 ¢ MOJOKOM. ¥ OBeIl NpH ejkejimen-
HOM BBEJIEHNE B KOpM XJ0pucToro KofajibTa cofep:xaHue ButaMuua Bz B
MOJIOKE IOBBICHJIOCH B CpeHeM oT 3 MEe [0 5,3 MEe ua auTp, T. ¢. Ha 70%,
u y xopoB — Ha 50%. UYro HacheTcs KOHTPONBHBIX OBEI[ M KOPOB, TO 3&
TOT jKe IEpHOJ, COJiep/KaHme B MOJOKE 9TOTO BHTAMMHA He U3MENHIOCh T
Jazke HeCKOIbLKO MOHUBHIOCE.

pepcrapasior muTepec JaHABIE 0 RIANSHIN MOAKOPMOK KODAIRTA Ha . MAC-
meie wawectsa opery (H. IT. Tleprmm, 1957). ¥V oBem, cTpamaBmmx aroOain-
rosamu (ITerposcmit p-om, Hpociancras o0i.), suramuu Bio B Mace ofma-
PY/RUTL He YHABAIOCH M OTKPBIBAIMCH TOJBKO €T0 CIEIBI, & Y IHOXKAPMIU-
BAEMBIX XJOPHCTHIM KoOAIBTOM B Mace o0HADY;HEHO B cpejHeM HOPMAILHOE
copeprsanme BuTamuna Bio — 19 mre%. IlomoGnoe mnopmmeHue copep:kanums
puraMmaa Biz o[ BAHAHHEM TOXKOPMOK KOGAMBTOM MOJYYEH0 M § CBITHE.

Uecnenosarnuamu Broreoxmvuueckoii gabopatopun mMokasano, 4To B opra-
HIBME OBeI| HeYepHOBeMHOI B0HBI COJCpMKATCA BUTaMuHA B — 4,8—5 M2, a
npu IMOAKOPMEE COIMAME KobarbTa — oKomxo 8—9 me.

Bo3MOKHOCTL MOBHIICHNSA COJEPMAHNA HTOT0 BHTAMIHA B MOJOKEe H MsCe
CeIhCKOXO03AICTBEHHBIX JKUBOTHHIX (0Bel, KOPOB, cBnmeil), pasBoJUMBIX B He-
YePHOBEMHOI 30HE, IO BIAMMHIEM DOAKOPMOE XJIOPUCTHIM KOBAILTOM, MMeeT
TUTHeHNYECKOoe 3HAUCHWE U JO0IKHO OBITh HMCIOJIb30BAHO mparkTukoii. Fsnect-
o, 9ro oboramennoe BATaMEHOM Bis M0I0KO KOpPOB H MsCO KUBOTHEIX SB-
JHAIOTCH 60.7106‘ HOJHOOQEeHHLIMI HpoAyRTaMI HUTaHuA.

XapakTepHO, UTO IPH TSKEJBIX ABHTAMIHO3aX Bi2 B meYenm MoskeT co-
Iep/RaThCa KOOAABT B OTHOCHTEILHO GONBINIX KOJMYECTBAX, HO HPU IIOTHOM
uTCYTCTBHN WM TOAbKO ciefax Burtammua Bis. Oueswamo, uro mpm asnra-
munozax B, HecMoTpa Ha Haimuue B OpPTaHNI3Me 3anacos Kobaibra, B PyO-'
Ie CHILHO ocaadieH cHHTe3 HToro BmraMuma. B Omoreoxmmumweckoii mpoBmH-
nun Geuoit KoGaIbTOM Y KIMHHYECKN 3I0POBLIX OBEN CYIECTBYET PaBHOBECHE
MeM/ly HOCTYIUIEHHEM B OPranmsM KoOAJbTa, YCBOGHIEM I WCIHOIBL30BAHIEM
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ero mmkpodaopoii pydma Ha cmHTe3 BuTaMmma B, a Tamme oTiaokeHHEM
3amaca KobanpTa B IeYend. Y JKMBOTHBIX, 3a0omeBmmX aro0anbTO3aMu, Ta-
Koe pasHoBecue o0MeHa HApPYMIeHO. ¥ KIMHIYECKH 3/I0POBBIX KHBOTHBIX KO-
GanbT BuTamMuHa Bio, comep:amerocs B meuenn, cocrasiaser 14% or obmero
KOJIHMTecTBA KoOaTLTa, NeMONIPOBAHHOTO Tedenblo. llpn mograpMiInBaEnm K-
BOTHBIX XJOPHCTHIM KoOanbroM (2 Me B CYTKM Ha OBIY) COIep:KaHHe BHTA-
mura Bz B mewennm yseamunpaercs mo 24%, 1. e. ma 83% (mo cpasmenmio
¢ OBIIAMHE, He NOJYYaBITMME Ko0ambTOBEIX mopkopMok). Ouesmjmno, 4To mpa
HOIKOPMEEe B OPTaHm3Me YCHIMBAETCS MCI0Jb30BaHHEe KobDalbTa Ha CHHTE3
BHTAMEHA Bjg, Olarofaps aKTHBHPOBAHUI KHSHEJEATEILHOCTH MIKPO(IOPEL
py0ua m, 4acTHIHO, JIPYTEX OT/IEI0B KHIIeTHMKA.

Passurtne aro6ambpT030B — IHIO- H aBUTaMunosa Bis, Oaarogaps JINTedIb-
HOMY WIH IOCTOAHIOMY HEIOCTATKY K00albTa B NN JKABOTHBIX B HETEPHO-
3eMAOil 30He, IPUBOJUT K 3HAUMTEILHLIM HAPYIIOHMSM 00MeHa BEIecTB y K-
BOTHBIX, K 0CJa0IeHH0 OPraHmsMAa I CHIDKeHHIO IpojykrusmocTu. CrereMaTi-
yecKne NOAKOPMKE XJODHCTEIM KoOajibToM mpejorspamaT 3sabojieBanusd
FRUBOTHBIX ako0albTo3aMH WM 3HAYATENRHO COKPAIAIT 9ucio 3abojeBminX
(B 4—5 pas). C momMompo NOJAKOPMOK MHUHEPAJILHBIME CONAMH KofalbTa
VIaeTCA Pe3Ko CHU3UTL Hajesk CKOTA. OTH NOAKOPMKH B YCIOBHAX HETEPHO-
3eMH0il B0HBI HOPMAJM3YIOT OOMEH BEIecTB, IMOBHIMAKT RE3HECIOCOOHOCTDL
W TpOAYyKTHBHOCTE UBOTHEX. HalGmmopernavn so MHEOTHX Kosixoszax flpocaas-
croii, Hocrpomcroit, Vsamoscroii m apyrmx ofiacTeii He4ePHO3EMHOI 30HBIL
(mccnenosanns B. B. Kosannexoro, B. C. Yedaescroit u A. JI. omomoGosa),
B Koaxozax Jlarsmiickoit (pamnwie fI. M. Bepsuma) u Jlurtosckoit CCP Gruio
HOKA3aHO, YTO HOTKOPMKH XJIOPHCTHIM KODATHTOM TMOBBIMAT MACHYI0, MOJI0Y-
HYI0 U IIEePCTHYI IPOAYKTHBHOCTH SKHBOTHEIX, YBEIHYHBAIOT CPEANCCYTOU-
uele npusecst ma 20—100%.

B. B. Kosaascxkum n 0. 1. Paenkoit (1960) mposemensl cpaBHATEIBHBIE
Mccae0BAHNA CHHTe3a BHTaMiuHA Bio B 30He wepHO3eMoB Bopomeskcroit ofma-
cTa 1 B OMoreoxmMmdecKoil mposmHNNN, oboramennoil KobameroMm (AsepGaitm-
sxwamckas CCP).

Boponesxckue weproseMsl cojepskar B cpejaem oxoxo 1-1072% xoGams-
Ta, T. e. B 2—3 pasa Oonpmie, 9eM IOYBBL TEHTPAJSLHOI HeIepHO3eMHOK
sonst, CoemoBaTennno, KopMa 3fech 0orade KoDAIbTOM W TOITOMY B YEPHO-
3eMHOE 30me Golee OIATONPHATHBI YCHOBUA JUIA CHHTE3a Yy JKUBOTHBIX BH-
TamuEa Bjo. Tax, mampuMep, B IeYeHH OBeIl CONEP:KHTCA BHTAMHHA Do
B cpegnem okouno 70—80 mreY%, T. e. KommuecTno, GmusKoec WamObONLIIEMY
COACPIKANMIO B NEYCHH OBEIN| HpPH IHOTKOPMKAX KoDaILTOM B YCIAOBHAX He-
qepHO3eMHO#l 30HEL O4eBHIHO, 4TO YKasaHHAA BEIHUMHA — HOPMAJbHAS (CM-
KOCTh» IIeUeHH OBel [Ia BHTaMumHa Bis.

TlpoBemeHHEBIe HAMEI WCCJAEOBAHMA IIOKABHIBAIOT OIpEeNeIeHHEYID 3aBUCIH-
MOCTL 0OMeHA BEIIeCTB B KHBOTHOM OpPTAHM3ME OT CONep/KAHmA KoOalbTa B
mOYBEe W PACTUTEJILHBIX KOpMaX. 3aBincuMocTh oOMena kobaibTa I CHHTe3a BH-
tamMuna Bi; B pasanmuHBIX OHOreOXHMHYECKHX NPOBHHIMAX (meueproseMuas o
YepHO3EMHAs 30HE) JaeT BROIOTUIecKoe IpejcTasienne o reorpadmueckoir na-
MeHIHBOCTH 00MeHA BEIIEeCTE Y KUBOTHHIX.

B sonaxpubix cyOpernmonax Omocdepsr — OHOreoXHMHYECKHX TIPOBHHITHAL
¢ HegocTaTKOM MenH (cM. puc. 67) B macréummuseix cene m tTpanax 309% pacre-
Huit comep:mar Hmke 3-107*9% wmemm (mmKHSS Tpamuma HOPMLI), JayKe
7,2-10-5%: B opranmaMe ;KHBOTHEIX IOHM;KEHO CONEP/KAHMe MEJm, uTO SB-
JSETCA MPUIMHON 0CHA0IeHNA CHHTe3a ORUCANTENLHEIX (DePMeHTOB, comep:ia-
IMUX Mejb U Keneso. B HeKOTOpHIX Re MACTOMIAX CO@P/RUTCA HOPMATbLHOR
ROJIIIeCTBO MeJIn.

BoT moyeMy B HeYEpPHO3eMHOW 30HE HHJEMWYEeCKHe JM3YyXd H aHeMOH,
TeMOCHIEepP03, BBHIBEIBAEMBIC HEIOCTATKOM B KOPMaX MCMI, He MOTYT IIMETh
OLHHAKOBOE PACHPOCTPAHEHIE: B OJHHX Pailomax OHH CHJILHO MOPAKAIOT CEllb-
CROXOBANCTBEHHBIX JKUBOTHHIX (OBIIBI, RPYIHELL POTATHIl CKOT, peike — Apy-
THe BHOJBI), B APYTHX — MeHbBINEe, & B HEKOTOPHIX — He BCTpedarTcs. B paiio-
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max Ilomechs, THe B KucabIX GONOTHEIX moupaX Me[dh NPOYHO CBA3AHA Opra-
HEYECKUMHA BeIecTBaMK IIOYBEI M pacTHTeNLHBIE KOopMa GegHEI €10, IU3YXH
¥ aHEeMHS PACIpPOCTpaHeHBl OOIbIIe, DO CPABHEHHID ¢ JPYIHMHO paioHAMH.

PapnmM mpusmaxoM HEJOCTATOTHOCTH B OpTaHm3Me Mein SABAAETCH 3a-
MeJICHIe POCTA MOJOJOTO FKHBOTHOTO, OTpy0eHHme IMepCTH, MOTeps €10 ecre-
CTBEHHOT0 I[BETA, BCKJIOKOYCHHOCTL, llHTepecHO OTMETHTEH, 4TO HEJOCTATOK
Men BAMSET HA MUHEPAILHBIT 00MeH B KOCTHOI THRaHU: KOCTH CTAHOBATCH
aerknMmp w xpynkaMu. Ilpm «MemEOM» romofaHHN MOHHKAETCH BOCIPOMSBO-
maTedbHAA (QYHKIUA $KUBOTHBIX T CHHZKAGTCA MOJOTHAS IPOJAYKTUBHOCTb.
HepocraTor sToro sieMeHTa B KOpPMAax m HAPYIIeHne ero odMena B opra-
HI3Me MOUYT TIpPHBECTH K YMEHBIIEGHWIO COJeD:KAHMsA MeIH B IEUeHU B He-
CKOJILKO pas M B KpOoBH B J m 0oJee pas 110 CPABHEHAID C COJCP/RANHEM
B IIeYeHU W KPOBM V 3JI0POBBIX JKUBOTHBIX,

Anevus, BBI3BIBaeMaf HeJOCTATOYHOCTHIO MeMH, CXORHA ¢ AHEMHEH, BEI-
3RIBAEMOIT HE0CTATOMHOCTHI0 jkenesa. OOLAcHAETCA DTO TeM, UTO Me[b IpH-
HIMAaeT yuacriie B ycBoenun jrenesa. llpm ee HemocraTke sHereso MAio BOBIe-
KaeTcs B OIWH W3 IPONECCOB KPOBETBOpeHWA — 00pazoBanme TIeMOTIO0HHA.
IT0 TPUBOIUT K TEMOCHAEPOIY — OTIOKEHMID Kejiesa B HeaRTHBHON (opme
B TKAHSX KHBOTHOTO. ['eMOCHZIEpPO3 CHJILHO BHIDAsKEH Y OBEIl ¢ (Me{HOH»
HeJ0CTaTOYHOCTBIO. B meueHn TaKuX ;KUBOTHBIX Ccoflep/ranne ;Reae3a MOoyKeT
MOBBIIATHCS MO CPaBHeHNI0 ¢ HopMoil B 80—170 pas.

HemocraTouHOCTS Me[IM OTPAKACTCA HA KAUECTBE LIEPCTH — IMOCTE/HAsS Bee
Ooslee TepseT MBBATOCTh. JTO HABIGHNE CBA3AHO € HADYINEHHEM XHMHIECKAX
mpormeccon (hopMupoBanus 08TKOBOrO BelecTna Imepern — KepaTtmna. Hemgocra-
TOTHOCTE MeJN B OPrapm3Me NPHBOLNT K HADYIIEHHI0 M ocAabrednio es-
TeJbHOCTH ORUCAHTENRHBIX (EepPMEHTOB; TOPMOMKEHHEe OKHMCJIUTeNbLHBIX IIpo-
MeCCOB, B CBOK O4epejlb, CONPOBOMKIACTCA 3aJePKKOM IPeBpAIeRus cyand-
rugpanbapix rpyon — SH B mueyasdupnsie — S=S — | B pesyasrate mpo-
HCXO[NT HenpaBmibHoe (OPMUPOBAHHE KepATHHA, YTO IPUBOAAT K HOTepe
IIePCTHEIM BOTOKHOM cH0cOOHOCTH K PACTH:HEHUIO, K IIOTePe HIaCTHYeCKAX
CBOICTB W M3BUTOCTH. B aMUHOKHCIOTHOM cocTaBe HIEPCTH IPYOBIX H3MEHEHHIT
IpH 3TOM HEe HAOTIOHaeTes.

ITpusmakm «MeaHOI» HETOCTATOYHOCTH ABIAIOTCS oﬁpaTHMHMH H mcYesa-
0T IpPH TOJKOPMKE KMBOTHBIX cepHoKmcaoir Menpio. [lederxtsr B oOpasosa-
HOf OIePCTHOTO BOJIOKHA, BEI3BIBAEMEBIE HEIOCTATKOM MeJl, U3IeUnBA0TCH HasKe
HAHECeHHEM CHJIBHO pasBeJeHHBIX pACTBOPOB CEPHOKUCIOH Meam Ha KOMKY
JKHBOTHOTO.

dHAeMAYECKOe YBeIHTeHNe IMUTOBHAHON JKeNessl H JHAEMAUeCKHil 300
9eI0BEKA 1 CeNbCKOXO3AHCTBEHHBIX JRMBOTHBIX HEPABHOMEDPHO PACCEAHBI IO
TePPUTOPUI HEYEePHO3EMHOIT 30HbI Hamieil crpansl (eMm. puc. 67, 7).

B mammom cirygae MBI me KacaeMmcs cyGpermoHoB Oumocepsl — GmoTeoxm-
MUYECKIX IPOBUHIWI PACIIPOCTPAHEHHS SHIEMIIECKOro 300a BO MHOTHX TOp-
meix obaactax (Haskas, Axarait, Taun-Illans, Tuagyrym, Koner-Jlar, Kapma-
THI W Jip.), NeRAIMUX B LIy6uEe KoHTHHemTa. Ouarm suHjeMuIeckoro 3oba
y UelOBeKa WMBBeCTHH B HeYepPHO3eMHoii sode (meHTpATbHEIE U CEBEpO-3a-
wagaste obractn PCOCP, Mapuitckag ACCP, Uyrammus, Bemapycens, P{ape‘
IHA), B HEROTOPHIX paflOHAX cesepHOl, ceBepo-3amajHOH = 3amajHoii wa-
creit YKpauHsl, B pAfie MecT 1o Teqennio Jlenwr, AMypa, O6u, Eunces u npyrux
Pex.

dujleMmaecKni 300 y 4elloBeKa pACHPOCTPAHEH B MeCTaX, XapaKTepHaylo-
MIXCA MOHUMKEHHBIM COJIED/KAHNEM 1i0jla B MOYBE, BOJe, NPOAYKTAX NUTAHAA
PACTHTENBLHOTO W KUBOTHOTO TPOMCXORICHHH, B BO3MYXe, BCIEACTBHE Yero
CHIRAETCA CO/lePsKaHme 9TOTO DIEMEHTA B OPrAHU3ME UeMOBEeKa.

Hcemeposanmem cydpernonos onocg)epsl — OHOreOXMMMYCCKHX mPOBMHITMIL,
OenqubIx ifogoM, sammMannch B arcmeaununx 1935—1938 rr. A. II. Bmmorpa-
nos, M. A. Jiparomuposa, . II. @uopenckmit, M. 1. Haprep, E. B. Men-
murcKadg, B 1953—1973 rr.— B. B. Hosamancruit, M. U. I'ycryn, P. 1. Baxo-
Xuna.
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B 7epHoBO-1I030MMCTHX HOYBAX HEYCPHO3EMNOH B0HBI, CONIACHO HADIIM
HeCIe0BANMAM, cOllepskanue ifofa KoxeOueTcs B mpejielax oT ciaemoB (mecs-
TEMIUUIHOHEBIE Nodm mpomenta) mo 7,0-107%%. B menmrpameuoit mewepmo-
3eMuoit 30He 0Koa0 80% Rcex mMceaeOBAHHI 00pPABIOB IOYE CONEDPIKAT MEHb-
me 1:10~%% ioma, m3 mmx 25% wmempme 1-10-59% iioma, 1. e. 8 5—50 pas
menbmre, tem depnodemusie mouper (M. M. Iycrym, 1960 a, 6). B fApocaas-
croii, Usanoncroii, I'opbKoBeKoi, 1 cMesREBIX 06xacTaAX Toasko 6—10% obpas-
o oboramens iiofoM m comepsmar ero oxoixo H-10~*—7.5-10*%. Ilousu
¢ OYeHb HNH3KAM COJEPHAHHEM ifofa BCTPEYAIOTCSA II0 BCEll HETePHOB3CMHOM
sone, Ilpumepom Mosker caysmuts, fpocraseras o6macTs, Ti€ BO MHOTHX pailo-
Hax HaOgmgaeTca B II0YBe HMAKoe cojep:anme itoga. Tax, B PocroBckoMm,
Tepescunanscrom, Ilerposckom B cpepneM comepsknres ioga 2,4-105%; » mou-
sax BopmcoraeGeroro n Yramuckoro paionos — 8 - 10759,

B mewepmozemmoii 30me cofiepikaHme I0fa B TMOBEPXHOCTHBIX NHTHEBBIX
BOlaX B OIpEJCIeHHON CTOHeHH OTPajKaeT HAJHYME €ro B II0YBAX. OTH BOIEE
gacro Gemusr omoM. B 409 mccaemoBaHHEIX HAMW BOMOMCTOUHMKAX (perax,
npyfax, Kodoanax) ioa obmapysen B KoHmeHTpaumu ot 6-10~° mo 3-10-7%,
7. e. Kak @ B ropabkx npopmaimax HKaGapmunckoir ACCP, Bocroumoro 3a-
Gaitkanmess u Mapmiickoit ACCP, rme pacnopocrpamen SHIeMHYECKHRA 300
(M. A. Jlparomuposa, 1944, a, 6). B HeroropEIx ciyvasx Bojga B OmpyAax u
PeKax IEHTPANLHONU HEYePHO3EMHON BOHBI COTEPIKAT OTHOCHTENLHO MHOTO:
itoga — mo 7-10-7%. Huskoe comep:ramme iiofa B Bome OOEYHO XapakTe-
PH3YeT MECTHOCTH, TJIe PACHPOCTpAHeH sujieMuYeckuil 300 y vesopexa. B mam-
HOM clydae cofep:anme ffofa B BojlaX, 0CO0EHHO MOBEPXHOCTHBIX, OTpaykaer
cofiep;RaBme ero B MouBax m pacrenuax. OmHako HUBKag KOHIEHTPANUS ITO-
TO DIIEMEHTA B BOJIe He CHAYKHT HEIOCPEACTBEHHOII TPUYHHON 3HIeMHIecKOTO
300a y 9enoBeka, TAK KaR COflepKaHmMe HOJa B CYTOYHOM KOJIHYECTBE BEHINM-
BAGMOHf TeNOBEKOM BOABI MOMKET COCTaBHTH TONBKG HEGONBUIVIO YacTh CYTOT-
HOM MOTPeOHOCTH YeloBeKa B fome. ¥ CEIBCKOXO3AIICTBeHHBIX AXHBOTHEIX, BHI-
NHBAIOIAX MHOTO BOJBL, COMeP/RAIIMIicss B Hefl 707 HrpaeT HEKOTOPYo POk
B Hommom OGamamce. Tak, Hampmmep, BOXA B HENIyOOKAX KONOANAX, TNE B
cpemuem copepseuTes owromo 1,3-10-%9% doma, mpm cyrodHoM morpebieHun
€10 OBIOIl B JKAPKOE BpeMA rofa B KOIHYCCTBe 4—5 m Goxee IATPOB obecrnedn-
BAeT MOCTYIUIEHHE B OPraNm3M OIpejeleHHOIl TacTH Homa, HeoOXOAuMOTo FH-
BOTHOMY.

IIpe wcenepoBannm MPHYMH PacHPOCTPAHEHIA SHAEMUIECKOTO 3062 y uelo-
BeKa HEOHOKPATHO WMCCJeI0BAJNOCH COflep:KaHue Hoja B PACTHTENBHBIX IIHMINe-
BRIX mpojykTax. OKaszangocs, 9To B «300HBIX» palionax B mmme ioga ObLIo
B 1,0—3 pasa MeHbmme, mo cpaBHeHHI0 ¢ paifOHAMH, Ifle SHCMIYECKIl 300
HE BCTPEYAeTCH. SEPHO KYIbTYPHHEIX 3IAKOB B 300HLIX» pPalloHAX CONEDKHT
fioma or 8-10~% ;o 1.10-"%, a B me «300HBIX» paiiomax — or 2-10-%
mo 9-10-79%,.

Ompenenennue fioga B MacTOUNIHEIX PACTEHHAX, MPOBEICHHOE B IMEHTPAIL-
HBIX HEUEPHO3eMHBIX 00JacTAX, HoKasamo, uto 75Y Bcex mccaeloBaHmHBIX OT-
HeNbHBIX BHAOB W CpeIHUX upob pacreHuit cofep:ut wmemnime 8-10-89,
fioa (mo 2-10-7%), T. e. KoImuecTBO, XapaKkTepHOe JJfA CONEPIKAHMA iofa
B 3JaKax ¢«300HBIX» OWOTeOXAMHUYCCKNX MPOBHHIAN, JTOT YCTAHOBIGHHEIH
Hamm (PaKT mpejicTaBisieT GONBOION WHTEPEC B CBA3H ¢ TeM, UTO B HERTPAIL-
HBIX HedepHOseMHBIX obmactsax mourm y 20—30% opem ormedemo sEjeMm-
YecKoe YBeJNYeHHe IMHTOBUIAHON Keme3w, HHorga — 300. B paitomax, rie
DacTONIHEIE PACTEHUA CONepPIKAT MCHBIIe HOJa, YBeIMYeHHE IMATOBMHIHOM
JRene3bl y oser pacupocrpaseno uame (rabx. 29). B ormensmpix crywasx
UPH SHAEMUTECKOM YBEINYEHHN IMTOBUTHBIX KEJe3 pasMep HX MOMKeT OHITh
0oJple HOPMEL B 2—3 pasa.

JHEEMUICCKOe YBeAHIeHne MHTOBHIHON Kele3bl ¥ OBel CleayeT paceMar-
pUBaTh, KaK peakiui0 OPraHmsMa Ha HEJ0CTATOR HONA, BEIPAKAIOIIYIOCH B
paspallennn TKAHN KeJe3El. Y BeINUennas IIUTOBUAHAS JKeIe3a He ARIAETCH
IONHOIEHHOH W JIeATeJhHOCTh ee moHmena. Oma comep:suT Mamxo foja m
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He MOKET M03TOMY CHAOAUTH OPrammaM HEOOXOJHMBIM KOJIMIECTBOM FOPMOHOB
TpU- B JUHOATHPOHMHOB, THPOKCHHA M JPYTHX COeJMHEHHH, MIA o0pasoBaHus
KOTOpEIX HeoOxoauMm itofl. B Kposm oper, pasBOAMMEIX B HEUEpPHO3eMHOI 30He,
BMECTO HOPMAJBLHOIO COJiepsKanms ioga — okoo 7 - 107°% obGmapysubaerca
3-10-°%, B mewemu BMmecto 7 - 10~* — rompko 5 - 10-7 — 2 - 10-°%, B mmTO-
BIIHOM 3exeae smecte 1,15 - 10~ — oxono 3 - 107° — 7 - 1079,

Ta6amma 29

CooTHOMERNEe MeKAY PaCHPOCTPAHCHIEM HHEMAYECKOr0 YBEIHIeHNs
U[UTOBUHOH jieJessl y OBely H COJiep:KaMHeM ii07]a B MACTOMINHBIX PACTEHHAX

HommdecTro
Yueno obcile-| OBern ¢ yBeam- ggggp:;gggf‘
Obaacti # paitoHsl JOBAHHBIX HeHHON HINTO- GUIHLIX pACTe-

oBer ?gfol)moﬁ IMENEBON | gy (0)
HApocaaseran odu.
IlerpoBckmit paiton 120 84 2,5.10-8
Tyraesckuit m Bopucornefckmii pafionst 182 24 4,2.10-%
Meanopexaa obi.
Ulyitcknit m IMamexcruit paitonsr 100 18 6,6-10—6
TopbKoBekas 001
Kerosermit pafion 50 18 8,4-10-¢

Hpn rarom cocTognnm MIHTOBIAHON KeI3HI H MOHIKEHUH AeATelbHOCTH
MensieTca ee BHyTperHee crpoenune, (DoIIMKYIB PACTATHBAIOTCH, YBEANYNBA-
J0TCHA, HANOIHAKWTCA TYCTHIM, cialo BaKyOJIU3MPOBAHHBIM OENKOBBIM KOJIOH-
JOM, COmepsKaIiumM Majo ifofga m tapokcmHa, Homnomp, Hamoamsmommit (oi-
IMKYJBI, CTECHAET, CJABIMBACT KJIETKH BHICOKOTO NPH3MATHIECKOTO WM KY-
HUIECKOTO SIUTENNs, 00pa3yloIiero BHYTPEHHIOK IOBEPXHOCTE (DOIMKYIOB.
Nsmenennan mMETOBUIHAA Keje3a HAXO[AHUTCA B COCTOSHHH THIO(MYHKIUE, BEI-
IeJseT B KPOBhL HEJOCTATOYHOS KOMMYECTBO MONTHPOHWHOB, HEOOXOMUMEIX IS
PEryJIHpPOBAHUSA MHOTHX IIPOTECCOB 00MeHAa BEIEeCTB B OPTaHM3Me ;KHBOTHOTCO.

IIpr runodyHKIUN WUTOBNIHON FKeIe3El IOHIKAITCH B OPraHH3ME ORH-
CINTENBLHBIE IPOIecehl U Ta3000Mel, yMEHBIIAeTesa TemIoofpasoBanue, ocnald-
Jagerca 00MEH asoTHCTHLIX BeIlecTs M YIAeBOJ0B, HaOXIOMaeTCA B3agepiKKa B
oprammsMe BOJAE B XJOPHAOB, HOHUKACTCA B KPOBHM CcOJep:Kanme KAJNRING I
docopa. Taxkme mamenenmsa oOMeHa BEIECTB IOf BIMAHNEM HeIOCTATKA B
mumie fofa y CelbhCKOXO0BAWCTBEHHBIX JKUBOTHBIX TPHBOIAT K HHZKOPOCIO-
CTH, MaJoil IUIOMOBHTOCTH, CHIKEHHIO MOJOYHON M MIEPCTHOH MPOXYKTHBHO-
CTI, BEINAJEHHIO IMEPCTH, K POKIEHHI0 HEIOKPBITHIX IETHHON I MEpTBOPOIK-
JAeHHEBIX MOPOCAT, & Y HOMamiHeil OTHHH — K CHIDKeHHI0 AHHeHOCKOCTIH.

B GmoreoxuMuuecKux NIPOBHHIAAX HEYEPHOZEMHON B0HEI, BCJIEJCTBHE HE-
JocTaTRa Iojla ¥ CeJIbCKROXO3AMCTBeHHBIX SKMBOTHBIX pPa3BUBAGTCS SHIEMUTYE-
cruii 306, manpuMmep, B paitonax pek Amypa u 3en (Kosanscrmit, Jlagas u np.,
1972), 8 Bypar-Momroasckoit ACCP (Jlamkum, 1959) y HOBOpOMKIEHERIX K03-
AAT U TedAT. 300 MOMKET HOCTHraTh pasMepa KyJNara o Jame [HeTcKOil roJM0BKH.
O0wgH0 He HAGMIOZAETCA HHIEMHAYECKOe yBeTWUeHHNe IUTOBHIHON jKe-
nessl. OUeBMIHO yCIOBHA NHTAHHS B 9TOH 30HE TOJIBKO B HEROTOPHIX pailo-
HaX XAPAKTePH3YIOTCS PE3KO BEIPAJKEHHON iToJHOM HET0CTATOUHOCTHIO, TAIIe
ke HAOIIOTaeTcsa yMepeHHAs HeJocTaToIHOCTE Homa. Onmaro y ©GepeMeHHEIX
JUBOTHEIX, 2 TAKKE I y JaKTHPYIONNX, KOTAA MoTpe6HOCTE B ffoge Boapa-
CTAeT, M BEPOATHOCTH MOABICHNS IPHIHAKOB HOTHON HEJOCTATOTHOCTH YBelIn-
yupaercda. PelkuM ciayuaeMm spisgercs poEIennme TenaT ¢ 306oM. Jdror (hart
ormeuen K. JI. Mumaxossim B Bogoromeroit o0n. Horga mpm coBepmeHCTBO-
BAHIN MOJOYHOTO cTaja OBUIO AOCTUTHYTO HOBHIIIEHme romoBoro yaos ¢ 1700
1o 4000 ke mouoka, TO OBUIK CIy9am POMKIACHAA TEIAT ¢ 3000M.
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B omHoM m TOM iKe pHIEMHYECKOM paiioHe YyBelHUeHWe MIATOBHIHOX
seIe3s HaOMIOAeTcss KaKk y YeJOBEKA, TAK M Y CeJIhCKOXO3AHCTBEHHEIX M-
BOTHBIX; y UEJOBEKA peaknusd Ha HETOCTATOK HoMa HPOABIALTCH CUIBHEE It
uame. B meworopeix mHacememmeix mymkrax Ilerposckoro p-ma fApocuas-
CHoOit 00.1., pacupoCTpagEeEHOCTL YEeIMTeHN IUTOBATHOH Keqe3sl ¥ Tel0BeKa
nocturaer 60%, a 306 coeraBiamer 25—27%. ¥V ceabCcKOXOBAMCTBEHHBIX K-
BOTHBIX B 9TOM K€ DaiioHe yBeJINYeHWe IMITOBHIHON IKEJIe3Bl JOCTHTACT
TAROTO JK¢ 3HAYUTENBbHOro pacupocrpanenus. OueBUIHO, UTO OPraHUZM YeJIo-
BeKa He TyBCTRHTENbHE® K Hel0ocTaTKy ifofia, TAK KaK noTpefHOCTD €T0 B CYTHE
cocrasaseT 120—200 ke fioma; B paiioHAX ke HOJAHON HEIOCTATOTHOCTH, BCIE/L-
CTBHE NPHCITOCODIeHNs 0prannaMa, OTPeOHOCTh B {Ofle MOMKET CHIMKATLCA JI0
60 mre n MeHee, TOra Kak y oBer OHA JeToM cocrapiser me memee 200 mre
foma, a mEOrna Oonbie,

B mpupopmnix ycirosmax He mabiaiofaercs HeHsMeHHas KOPPeIAnmS HENo-
craTKa Iofa m pacupocTpaHenma 300a. YCTaHOBIEHO, 9T0 0c00EHHO ApKHe
MPOABICHIA HHAEMATCCKoro 3o6a HAGMOMA0TCA B MPOBHHIHAX C OHOBpE-
MEHHBLIM HeJOCTATKOM itojla m KobaiasTa (oBisl), manpumep, B [lerposckom p-ue
flpocaaseroit o6x. (Kosansernit, 1957, 1958) (cm. pumc. 67). Buenenne »
PaqUoOH KEBOTHBIX COJIell KoOanbTa OPH MOCTOAHHOM HEMOCTATKE iloga BHI3LI-
BAeT 3HAYATENLbHOe NOBHIIEHME CHHTE3a KEIe30i HOATHPO3WHOB, HOATHPO-
HEmaOB 1 Ttupokcnua (Hopanbermit, Bmoxuma, 1963; Hosamsermii, T'yerym,
1966). B Aunraiickom Kpae Obula OTMEYEHA KOPPEIANUA pACHpOCTPAHEHUS
306a ¢ megocTaTROM iHoma, Menm u Kobambra (Homommiinesa, Heiimapx, 1963).
B Ueano-@panrosckoil 001, pacnpocTpaHenne »HACMAYeCKOTO 300a coBlIafaer
e TOMBKO ¢ HETOCTATKOM iioj[a, HO, BEPOSTHO, ¢ OTHOBPEMEHHBIM HEIOCTAT-
KoM fioga m mapramna (Amrtomos, 1959) (asonampHas npoBmENNA, cM. puc. 67).
ax mepocrator, Tak u H30BITOK Mapraima TOPMO3HT CHHTE3 ifoJUpOBAHHBIX
coefuuenuii mmrosumHOH meness (Hosanbexuii, Pusaes, 1966) (cm. rmasy
«TeoxmMuUecKas DKOIOTHA DHIEMHUIECKOTO 300a»).

Boasmoit maTepec mnpepcrasisior cyOpernoHsl OHocdepst — (HOreoxnMiu-
YecKne NPOBHHIMH ¢ PA3ANYHHIM COOTHOLIIEHHEM B IOYBAX H NHIEBBIX pa-
HHOHAX KaJALOAX H CTPOHIUIA: B HEYEPHOZEMHOI B0HE — ¢ HEAOCTATKOM
RaJbluA 1 U30bITKOM crponiua (yponckas sHaeMus) B YnrtmHCKOE m Amyp-
croii abmacrax (em. pme. 67) m B CYXOCTEITHOH MMOTYIYCTHIEHOMR, MyCTHIHHOM
30HE — ¢ m30LITKOM OHOBPEMEeNHO KAJNBIAA W CTPOHIMS B CEBEPHOM U I0/KHOM
Taprurucrane (asoHanpubIe TposuHIuE, M. puc. 67) (cM. rrasy «eoxmmuae-
CKAaf SKOJOTHSM.. B YCIOBHAX CTPOHIINEBO-KAJILIMEBEIX CyOpernoHoB Omo-
chepsin ).

Oboramennas cTpoHOUEM TPOBHHINA 00HADPYIKEHA B HeHTpaJI‘bHOﬁ Irys
Tim, Grarofaps KOHNEHTPUPOBAHUIO €0 PACTEHHSMH B MONMaxX DEK W aja-
cax (mo gammem I'. A. AnjppranoBoit).

CrnosxaocTp 00cTAHOBEN B GHOrCOXMMHMCCKHX NPOBUHINAX HEUEPHOBZEMHOI
somsr CCCP ompeplensiercs HEMOCTATOYHBIM COfep/KAHMEM PAJA XHEMHYECKAX
DIIEMEHTOB B I0YBAX, Boje H pacTenmax. B ostux mposmHmumsax mabmiomaercs
HEJOCTATOK KobaixpTa, Meau, itomga m Kaxenma. HepocraTor xobGanbra m Menw,
4acT0 Ha TOPQAHBIX MOYBAX, ABIAETCA KOMOMHUPOBAHHOH NMPHYMHOH aHeMumn,
Habaofganineiica B HTHX NPOBHHINAX Y CeNLCKOX03AHCTEeHHEIX RHUBOTHBIX
(OBIEI, KPYIHEI POTATHEIH CKOT). XapakTep Takoro 3ab0jeBaHUA MEHSRTCS B
BABHCMMOCTH 0T PABANIHBEIX COOTHOIIEHUE KOGAZbrTa W MEIH B IWMIE nBOT-
wEIX. I'Eio- u aBpraMuHO3sl Bz MOTYT 3HAUATEXHHO OCHO:KHATHCH HETOCTAT-
woM Mermu. B mammom cirygae me yjaercs ¢ IIOMOMIBI0 TOIBKO cOMdeil KoGaib-
Ta WM COJEH MeINM OCTAHOBHTL PABBUTHE AHEMUHM H CONYTCTBYOIINX HADY-
menuii ooMena remects. OpmoBpeMeHHOe e IPUMEHeHHe HX [aeT ObICTpEHIe
W OXOKATENLHEIC PE3yIbTATH (9TH NPOBUHNUN mccaefoBammes B 1946—
1955 rr. B. B, Hopaaserum 1 A. JI. LoxonoGossin).

Bonpmoit mETepec mpeacTaBIAOT HAPYIIEHUsT MOHEPAILHOTO o0MeHA B
KOCTHOII THapy IpH Hegocrarke Kaasnua u gocedhopa (cm. pne. 67). B srux
HPOBUHIUAX BO3MOKHO BJIHAHIE HEJOCTATKA MeJu Ia IPOIecChl MHOHEpasib-
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HOoro 00MeHA B KOCTAX. ¥ CTAHOBJIEHO, YTO HEJOCTATOK KOOANLTA M BATAMHH:
B.: mommkaer cropocts ofMeHa iiofa B MHTOBHAHOH jKemese mermaar. Op-
HOBpEMeHHOe BIUAHWE HAa OPraHW3M HEeIocTATKa KobajbTa W HOMAa Kak BO3-
MOKHOI IPUIHHEBI TANOQYHKIAN IIITOBIHON FKeIe3bl — BayKHeHmas mpobie-
Ma MeJNIUHBl W BeTePHHADHH, CBASAHHAA ¢ W3YICHHEM NPHINH DHIEMIIE-
croro 300a ®W yBeIWYeHHs ~TUIUTOBUIHON sKeNe3sl Y  dYejloBeKa H
CeIBCKOX0BANCTBeHHBIX JRABOTHEIX B HEYEPHO3EMHON 30HE. JTH BOIPOCHL 0CO-
OeHHO BaJKHBL, TAK KAaK B ONBITAX Ha KpBICax ObLIO IOAYYEHO YBEIHMUCHHE
IMUTOBHHON Jkene3sl (rumepiiiasms) Tpum HemocTaTke BuraMmma Bis. Bompoc
BTOT CIOYKEH W IODTOMY HEOOXOAUMEBI HOBBIE HCCIEOBAHUA II0 BOIPOCY O
BIMAHNE Kobajbra u purtamMmuna Bie ma ooMmen iioja.

B sruBoTHOM OpraEm3Me W3BECTHBI IIPONEccH 00OMEHa BeIlecTB, CBA3AH-
HEE ¢ HCRIOYATENBHON POJIBI0 ONpeleleHHBX XHMHIECKHX 5IEMEeHTOB, Ha-
IpuMep, CHHTe3 BHTaMuHA Bis — ¢ Ko0aixbToM, cuHTE3 I (DYHKIHA ORHCIII-
TeIBEHEIX (JEPMEHTOB — ¢ MeJblo, CHHTe3 W JeilCcTBHe TOPMOHOB IMUTOBHTHON
skene3sl — ¢ iogoMm. Ho xapakTep peakmum opraEmsMoB Ha XHUMHYECKHE
darxTopsl cpespl B GHOre0XHMUYECKOl TPOBHHINN 3aBMCHT HE TOALKO OT 3THX
mpomeccoB. OH BaBHCHT OT HCTOPHIECKN CIOKHBINEHCA IPUCIOCOGAEHHOCTH
OPraHU3MOB TOMYIATAN K KOHIEHTPAINE W OMPeAeIeHHOMY COOTHOIIEHNI0 XH-
MHAYeCKNX 9JIEeMEeHTOB B cpefie. ¥ OONBINeHl 9YacTH OpPraHMBMOB, JKUBYIIHX B
YCIOBUAX OIPEeTeHHOH OHOTeOXMMIIeCKodl NpOBHHINE, BHIpabaTHBAGTCA
IPHCIOCODIEHHOCTh K WB0BITKY MM HEeJOCTATKY TeX WM HWHLIX HJIEMEHTOB B
cpefie, BCIECTBIE Yero HAPYIIeHHs OOMEHA BEI[eCTB HaOIIOMAIOTCS TOIBKO ¥
MeHBIIeH TacTH RUBOTHHIX momyaanmil (mpumepno, ot 3—5 mo 20%).

Taraa npucmocobIeHHOCTE K cpefe o0HADY/KHEBaeTca IpEesKIe BCEro B Ma-
MEHEHHH IOTPeOHOCTH JKUBOTHBIX B KOJIUYECTBAX XMMHYECKHX 3JIEMEHTOB, Ha-
IPEMEpP MUKpPO3IEMEHTOB, HEODXOMUMEIX g COXPAHEHHsS BHYTPEHHEH Koop-
IWHAIAN B IpoIeccax OOMeHa BemecTB, BO3MOMHOCTL BHYTPEHHEH CIaKeH-
HOCTH B IIpomeccax oOMeHa, HeCcMOTpA Ha HEMOCTATOR BAYKHEIX XUMHYECKUX
DIEMEHTOB, ABIAIOIINXCA COCTABHRIMEA YACTAMN KU3HEHHO HEOOXOTUMEIX, 010~
JOTEIECKH AKTHBHBIX COeUHEHNH OpPraHm3Ma, YKa3EBAeT Ha BOBMORHYIO IpI-
CIIOCOOMTETBEYI0 TIePEeCTPOHKY MHOTHX 3BeHBEeB oOMenHa semiectB. OnHoit m3
3a71aY TEOXMMHUYECKOiIl DHONOTHH OPraHMBMOB CIIY:RUT H3YYeHNE IIPHCIOCOOH-
TEILHEIX IIEPECTPOEK IIPOIeccoB oOMeHa BeIeCTB B YCIAOBHAX pA3IUTHBIX
OMOreOXMMIYECKIX ITPOBIHIIMIL

B cyxocrennoii, myeTsIHHOI H MOXYIyCTHIHHOI 30He (cm. puc. 67, 6) pac-
MPOCTPAHEHBI MPOBHHINA ¢ OTHOCHTEIHLHBIM HEJOCTATKOM MEIH W ¢ H30BITKOM
6opa.

«Meamasn» HEJOCTATOYHOCTD V JKUBOTHEIX ITPOABIAETCH KAK TPH TepBHY-
HOM QIUMEHTAPHOM HeAOCTATKEe MeJH, TaK W Tpu mn30EITRe MoambaeHa
cyasaros (cMm. puc. 67). B srom ciayuae mapymaerca oOMeH Memm y pas-
JUYHBIX BHUIOB JKUBOTHRIX (OBIBI, KPYNHBIL poraThiii cKOT, OyiiBOIBI), UTO
OPUBOJAT K BOBHUKHOBEHHIO HHIEMUIECKOH artakcnm (HAPYIIEHMe KOODIMHA-
THH JBUJKEHNS, CYJ0POTH, Hapaimi), HpeAyope:KIaeMoil HOIKOPMKOI COIAMM
‘MeJII.

B ycroBuax cyxocTennoil, mMOTYIYCTHIHHON, IYCTHIHHOM 30HBI M30BITOK
©Oopa B IHMIEBHIX PANHOHAX NPHBOAHT K IOABICHHIO SHAEMHYECKUX OOPHBIX
sutepuros B Cesepo-Bamammom Hasaxcrame y deloBeKa, OBel, BepOIIONOB,
mHOrga mHesMommit y skmBorHEx (Hopambcrmii, Amammues, Illaxoma, 1965),
B AxrioGunckoi 061, suTepuros y oser; (Kammaxam, 1963), 3 Hyaymammcroit
cremn y osen (ILmormukos, 1962), B cremax Ilosommss y osen (Tepreim-
uait, 1963), 8 Kusnapekoii cremn ([larecran) (Tmpees, 1968).

B ropmpIx 30Hax BCTpevalOTCA NPOBMHINH, Genmble itomom (cm. pme. 67),
B HKOTODHIX DPACIpOCTPaHEH JHAEMHIecKmit 3006 (UeT0BeK, SKEBOTHBIE); NpO-
BHHOUN OeqHBIe KODANBTOM, Tie yV KHBOTHEIX HAOMIOAAeTCs TUIO- W aABUTA-
Muu03 Bio; Gemmblie Me/bio, B KOTOPHIX JKHBOTHEIE OONEIOT HHIEMNUECKIMI
ameMuaMH; GeJHBIe KAaIbOUeM, TJie V JKEBOTHBIX HAPYIIAETCA MUHEDAIBHBIL
00MeH B KOCTHOIl THAHH.
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CyGpernons dnochepsr —
a430HATbHbIE OmoreoxXuaMnyecKne OpPOBHHITHA

K asonaipHEIM GHOre0XUMHYECKHM MPOBHHIAAM OTHOCATCH O0raTbie KoOaabToM
nposmEnun (3mech m fasee cM. puc. 67) B Asepbaiimkanckoit CCP (cem. Axmer-
ae1), roe mouBH copepskat or 1,3 1o 3 - 107*Y% wnobaabra, a macTOMmMARE pacTe-
must okono 1 - 10~*% xobampra. B 9THX yCAOBHAX ¥ MKUBOTHBIX YCHIEH MHKPOO-
HBlT cuHTes puraMmna B, (5 nevenn osen cogepirnrea 50—60 xuke % nuramuna,
B Ileuenm KopoB — okoxo 70 mk2 Y%, T. e. ero cojiepsRanie, MO-BIIIMOMY, [0CTH-
raer BHICIIEHd HOPMBI: ¥ OT[eJILHLIX OBell HAKOIJIEHHe B MeYeHH BUTAMUHA MO-
ser mocrurath 80 u maske 112 mx2% ), a B HEKOTOPHIX CIyYasaX — HECKOILKO 3a-
tropmosken (mcciaegoBarma B. B. Kosaasckoro, C. B. Jlerymosoir, I0. W. Pa-
enroit B sxcmegummn 1958 r.). K asoHaIbHEIM NPOBAHOHAM OTHOCATCS H
NIPOBHHIIHH, GE{HBIC OXHOBPEMEHHO HOMOM M MAPTAHIEM, T7le YCHINBACTCsH DHIe-
mus 300a vy derdopeka u smmpoTHHIX (mccaepoanua 10, I'. Anromosa B 1958 —
1962 rr.; B. B. Kosaunscroro n 3. H. Pusaesa B 1963—1965 rr.) ; Gorarsie ¢snm-
mom B Cepepmoil ApMenum, rjle B Cyxoil IOYBe COJEPAHTCH, B CpeJHeM,
92-10%% csumna (8 mopme 2,3-107°%). 3mece B nmmEBHX
NPONyKTaX CBHHOA B 2—5 pas OGompme, WeM B HOPMe, B CYTO4-
HOM panmone vwemorexa 0,6—0,7 me (8 mopme 0,33 m2). Taw war csumern
o0lrajiaeT KyMYyJISITHBHBIM JeiicTBHEM, BO3MOKHA XPOHIYECKAA HHTOKCHIKATIIS,
B xposm nojeit B yChoBHAX NPOBUHIME COJep/KAHHE CBUHIA IIOBBIIICHO,
B cpegmem 1o 0,06 2% (B mopme 0,03 m2%). ¥V wemosera B »Toit 1pO-
BUHIOUE MOTYT OBITH HafleHEl CHEMOTOMBI CBHHIIOBOHM MHTOKCHKAINA — THHTT-
BHTH, ACTEHOBEreTATHBHBIA KOMILIEKC — redalrul, apTpairil, HIIAaJATHH, M-
anruy | T. 7., TOPAMKeHHs $KeJIyI0YHO-KHIMEYHOTO TPAKTA — TacTpairuu (me-
creosanns B. B. Hosanscroro n E. H. Bopucosoit 8 1956—1957 rr.). Us mpy-
THX a30HATHHBIX OMOTEOXHMUYECKHX IPOBHHIW CAeyeT OTMETHTH MPOBUHIAM,
Oorarsie MOJTMOEHOM, COfeP/KAHNe KOTOPOTO B MACTOHMIIHBIX PacTeHHAX Ya-
cto Gomee 5-10~*%, a Tame mOBHIEHO 1O CPABHEHWIO ¢ MEABI0 B MHIIE-
BHIX pan@MoHAX KUBOTHBEIX W YeJOBEKa, 4T0 YCUIMBAET CAHTE3 B OpPranmaMe
depMenTa KCAHTHHOKCHIA3KL W MOYeBOH KHUCIOTHI; Y 4el0BeKa NIpH HTOM
MOsBAAETCHA DHIEMATECKAas MojubieHOBAs IOJATPA, Y JKABOTHBIX — MOJUGe-
HOBBIN ToRcHEK03 (mcciemoBaHa B srcememmumax 1956—1957 rr. B. B. Hosann-
ckum m I'. A, flposoit (cMm. rmaBy, nocesamerHyo0 cyOpermoraMm Omocdepsi, obo-
TAlleHHBIM MOJUO/(eHOM ) ; GoraTsie CTPOHIAEM H KaJAbI(eM, B KOTOPHIX Y KH-
BOTHEIX HAGIIODaeTcst JOMKOCTH KOCTeH, Yy 4UYeJoBeKa AHIeMHYECKHe
saboeBrammA XOHAPOAUCTPOPHAMI, a TaKie BO3MOMKHO OCIOMKHEHHe PaXmTa
BEICOKHM COJIEDIKAHIIEM CTPOHIAA B IHIe (CM. IVIaBY, IOCBAIEHAEYI0 CTPOH-
IAeBO-KATBIMEBRIM cyOpermoHaM GOmocdepsl); OOOTaIleHHBIE CelenoM, BCIe/l-
CTBHE Yer0 PasBUBAETCH CEIeHOBLIT TORcHK03 (medopMarmums ROULIT, y oBel —
obusicenne) (cM. rIaBy, mocBAMEHAYIO cyOpermonam Gmocdepsl, 0GorameHHBIM
CeJIeHOM); ¢ HAPYHIICHHBIMA COOTHOIICHNAMHA MeJH, MOANOJAEHa, CBHHNA, 9TO
BHIZBIBAET 3a00IeBAHUA sKEIYI0UHO-KAMETHOTO TPAKTA ¥ MOJOJHIKA KPYIHOTO
poraToro cKora; 0GOTAIIEHHBIE YPAHOM, KOTODPHI KOHIEHTPHPYETCH TRAHAMMA
FRMBOTHBIX; MHOI'TIE DACTeHMA-KOHIEHTPATOPEI XaPAKTePU3YI0TCA 31ech Mopdo-
JOTHYECKOM NBMEHYWBOCTRIO (CM. TIABY, IOCBAIMIEHAYI0 YPAHOBBIM cyOpermoHaM
omochepsr Mecnik-Hynbekoil KoTiioBEHEL); ¢ H30BITKOM (DTOPA, B KOTOPHIX Hab-
TIOOA0TCHA  9HJAEMUYECKHe HapyIIeHms OoKoCTeHeHns, aedopmMamma Kocreii,
CYReHme HOI0CTH KOCTHO-MO3TOBOTO RaHAIA, SHAeMHYECKHN rioopos (RuBOT-
HEIE, YeJI0BER); 00Oral[eHHsIe Megbl0, PacIpOCTPaHeHHEIe B BOCTOUHBIX paiio-
max Bamsxmpcroit ACCP, Cpenmmee comepskamme MeIE B II0YBax 9Tofl IIpo-
punnun pasEo 3,9-10~29% (usmensercs B mpemeaax or 6,2-10~° mo 7-10-2%,
B HeKOTOPHX CIy9agXx B mouseHHoM ropusonTe ma rayomae 10—30 cu mo
1,3-10'%). Tlousn oGoramensr Menplo B cpegaem B 40 pas Goabine, wem
IOYBHl COCENHHX paiionos (He oforaleHHBIX ME[BI0) U IO CPABHEHHIO ¢ Yep-
Hozemamp («oramoEnasy OmoreoxmMuYeckas NpOBHHNHES) B 23 pasa, a mo
CPaBHEHHIO € [epPHOBO-TON30JMCTEIMA IT0YBAMH HEYEPHO3EMHON B30HEI — B
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65 pas. IlacTémmusie pacremms, HpPom3pacTalom¥e Ha 00OrameHHBIX II0YBAX,
HaKAIIMBAIOT Memb (mampumep, HeKOTOpHle BHE TOJBIHEN COMEPRAT OKOJIO
5,4-10~*% wmean). Taxoe cemo oforameno Meipi0 IO CPABHEHMIO ¢ MOJOOHBIM
ceHom mpyrmx som mpmMepro B 20—30 pas. Mceremosammamu Bmoreoxmmm-
geckoit aaboparopum AH CCCP (TonomoGos, 1960) ycramosmero, 9T0 opra-
HEl @ TKAHE KPYIHOTG POTATOr0 CKOTA i OBEl B OHOTEOXWMMIECKOH IPOBRHIIAM,
doraroii Mejp0, 3HAYUTENLHO O0orameHsl 9THM ajieMenToM. (JCHOBHEIM JieIio
Me[n B OPraEm3Me KPYOHOro POraToro CKOTA CIYHAT: MBIINEL, Cofepikallne
oKoIo 99 me, Koma — 40 me, KocTm — 2D M2 ;W HMOFKOKHAA KIETIATHA — OKO-
1m0 8 mz Meyju. Beero B opraEmsMe Ha Kamblil RUIOTPAMM KEBOTO Beca IpH-
xopuTes oxomo 6,8-10-* 2 memm. B oprammsMe OBIBI OCHOBHBIME JEI0 3TOID
BIEMEHTA ABIAITCA: KOCTH, COflepiKalime OKOIO 7 M2, MBINIIEL — OKOTO 4 M2
u Koma — onolo 1,2 mz mean. Ha 1 k2 mwmBoro meca opisl mpuxopmres 4,6-
-10~* 2 memm. Oxgmaro mpE Takom 00OTAMEHAN OPraHM3Ma. MeIbI0 HAPYINAOT-
ca nporeccsl Kposersopenms. A, Jl. I'om0mo00BEIM yCTAHOBIEHO COBIALEHHE
pacipocTpaHeHNsA 3a00leBAHHI CENbCKOX03SMCTBCHNEIX JKUBOTHEIX 0c000i
dopmoil ameMum B BOCTOYHEIX paifomax DBamikmpum, rje mousa u KopMa 000-
ramensl Mejbio. Takoe sabodesamme HocuT CTPOTO TOKAIBHBIA, DHIEMIIECKHIT,
xaparrep. Yame ncero 3abomesaior argsTa. Maccossie zadonesanus (mo 509% )
u Gonpiroii orxoy (oxomo 20—30%) nposasasmioTcs ocofeHHO ApKo HPH Lepe-
XOfie ATHAT OT MOJOYHOTO KOPMIEHHZ K pPacTHTeabmHoil mmme. O0bscHAeTCs
3TO PEeSKUM H3MEeHEHHEM COfAep:RaHmiA MeAn B PALNHOHE ATHAT: II0 CPABHEHHIO
C COmepsRAHHMEM B MOJOKE KOJHYECTEO £e B HACTOHDINEIX KOpMAX yBeIWYHBA-
eTCA B JIECATRA U Ja;ke COTHH pa3. B cpeTe 9TIX JAHNBIX HOoXyIaeT 00BiCHE-
HEE CTPOras CEe30HHOCTH 3400J€RaNMil ATHAT: MACCOBBIN OTX0J IMPUXOTATCS Ha
KOHEI Masg WIR Hadajo HIOHM, T. €. HA NePHOJ[ HAWIYyYIIero acTOMIHOTO
ropmienng. Hadbmiogaomasncsa B Bamuupun aseMus SrHAT, BRIBREIBAEMasg 13-
DEITHOM B DAIMOHE Mei, XAPAKTCPUIYETCI PA3BHIHEM HPOTPECCHPYIONIETO
HCTOIEHUA U MepepoyRieHna mevenn (ameMms, Mearyxa).

V3BecTHE a30HANbLHEE NPOBUHINE ¢ HAPYIIEHHBIM 00MEHOM Mejul vy JKH-
BOTHBIX M HHAEMIUECKON NRTEPOreMOrIO0NHY pHell, BO3HUKAIIIAMA T0J] BIHI-
HEEM OTPABJICHNS HUpPPONUZHANHOBEIMEA ATKATOMIAMII MaCTOMIHBIX PACTeHU
(mcenemosamst M. A. Pumem, P. A, JHamumossim B 1965—1966 rr.); Gora-
THIE HUKEIEeM, MarnueM, CTpOHIHeM, Oejable KODAIBTOM, MAapraHmeM, B KOTO-
PEIX HAPYUIA€TCs MUHEPAaSBHBII 00OMEeH B KOCTAX JKEBOTHEIX I BOBHHKAeET
sEHIeMuYeckas nucTpoua wocrTHoit Tramm (mccmemoBamel B 1960—1964 rr.
A. A. Habrimewm); OoraThle HEKeleM B ceBepHOl wactm AKTIOOMHCKONE 001,
Hogerrraomuym FOPERIME TOPOTAMI CIYKAT CePHEHTHHATRI, 00TaThle HITKe-
ae. ITousni Takux nposuHNMT 3HaunTeabHo oforamensl HukemeMm (rabm. 30).

Yceranopiaeno, 4To HOYBEL HUKEJICBOI OUOreoXwuMmiecKoit mposuanum 000-
Tamlensl Tak:Ke KoDaJasTOM M MEJhIo,

Bonsmoii murvepec upepcrapiser UOABIEHAC B YCAOBRAX IOBBIICHHBIX
KOHIEHTPAIHIl HEUKeJs B II0YBax MOp(oJormuecKn H3MEHUMBHIX (OpM COH-
rTpassl (Pulsatilla patens) wua ceMeiicTBA JIOTHKOBHIX, I'DYIHMIEI MOXHA-
Toii (Linosyris villosa) m3 ceMeficTsa caosHOUBeTHEIX m 1ap. Mopdomorn-
YeCKUe M3MeHEHHUA BLI3LIBAIOTCA H3MEHeHHEM OﬁMEHa BEINECTB Y 9TUX paGTBHHﬁ
OO BIHAHMEM KOHINeHTpHpoBawms NI wim HADYIIEHEAA COOTHOIIGHHI MeHTY
PASIHIHBIMI XUMHYECKEMN 5JIEMEeHTaMu, cofepskamumuca B HuX (tabn. 31).
Hopmanbao passusatonuecsa (OpPMEL pacTeHH, He KOHNEHTPUPYIONIHEe HAKEIH
I ApYrHe 3JIeMeHTH, MOIYT CYINEeCcTBOBATH DPANOM C M3MEHEHHBIMH, KOHIICHT-
pUpylolmEMi HUKeIh B 31—53 pasa m B MeHBIIell crTelmeHm KobGalbT m Mejlb
(Cropomesna, 1954). CymecrBosanme iByx Takux ¢IOpM y OJHOro BHja Il0-
3BOJIAET CYUTATH MX MOPHOTOrMYeCKUMH M XUMUTECKHMH DABHOBHIHOCTAMH.
IlBersr «HuKedeBoil» TPYQHHIE MOXHATOH YACTO HEJOPA3BHTH ¥ Takue pa-
crenns He falor ceMaH. «Hmxemepsien OPMEI COH-TPABHI HHBKODPOCIEIE, MME-
10T 1BeTH (momeTOBEE, TomyOhe mam Geable (BMECTO HOPMANBHBIX CHHAX)
¥ M3MeHEeHnnylo (hopMy JHCTHEB. ¥ pPoAauBLle POPMEL COH-TPABEL HMEIOT PeLyIiH-
POBAHHBEIC L(BETHL U HE JIAIOT CEMAT, '

130



TaGamma 30

Cojiepskanne HuKeNsA, KoDaabTa M MeH B IOYBAX (HOreOXHMITYECKoil NpOBHHINH,
oboramennoii mukenem (mo pamssM 1. II. Maioru, 1950)

CpenHee cofepkanue B TOPH30HTAX IIOYBEL
Ha rry6aHe oT 0 mo 55 e (%)
Ilousa

HHUKENA robaneTa MenH
CBeTIOKAIITAHOBAA, CONOHIEBATAA, CYTIHHN- 1,33-10—2 3,2:10-94 6,5-10-3
cras
Comomer 5,7-10-2 49.10-8 7,210~
TeMHOKAaMTaHOBAS, CYTINHACTAA 2,4-10-! 1,7-10-2 6,4-10—2
YepHOseMbl («dTaI0EHEAAY), OHOre0XHEMATECKAR 4,6-10-2 4102 4k 03
TIPOBIHITA
Crenens 000TaleHANA (BO CROIBKO Pas) 12—52 3,2—17 38—42
Tatoauma 31

Copepskaniie H COOTHONIEHHe HHAKeIdA, Ko0aabTa M Me[H B pacTeHusX (B MpOHEHTax
Ha 301y) B paiionax, oforamennbx nukejseM (mo matepuaizam [I. II. Mamorm)

CreneHb KOHIEHTPUPOBA~
HHA (BO CKOJIBKO pas)

Pacrenna Hurens HoGaasT Menb

HHAKEJIA KobanbpTa | MenH

I'pypanna moxmaras

Hopmansnas (opma 1:40=3 1,14

WsmeneEHas gopma | 2,2-10-2 2,6-10-2 1.10-2 3 11 7
Com-TpaBa

Hopmanvran opma | 2,6-10-* 7,8-10=* 1.3-10-2 0,37 33 0,9

Nsmenennan gopma | 3,7-10-2 1,4-10-2 1,3-10-2 53 6 9
Cpepnee cofiepsRanne 7-10—* 2,4.10-4 1,4-10-3

MHKDPO3IeMEHTOB B
30JIe pacTeHHi

B mHukemeBoii OMOreoXMMHWYECKOii HPOBHHIUE HAacTOMIHEIE pacTeHHA 000-
raiieHs HAKeaeM B cpepueM Oodxee uem B 20 pas mo CpaBHEHHI0 ¢ TAKHMH
jKe PACTEHHAME B HeoOOTAIEHHBIX HEKexeM paiiomax Bamkmpunm. Ilpm raxmx
YCIOBUAX OPraHH3M KUBOTHHIX HemsOe:xHo oboramaercsa mukemeM. A. [l T'o-
1010008 YCTaHOBWI, 9TO OBLA HA MACTOHMIAX, 00OTaleHHBIX STHM JIEMEHTOM,
poaydaer B cytkm 2,85 me mukens ¢ xopmom m 0,09 me ¢ mmTheBoit BOJOH,
qr0 cocrasasger 2,94 mez. B ycuoBmax cocegHHX, He 00OraIMeHHBIX HHKEJIEM
mactGmEII, oBma Ioxydaer B cyTkm okoxo 0,0 me mmrena. B mepsoM ciydae
yepampaerca B cpegaeM 31%, Bo Bropom — 14% mocTymmBuiero B opraHusM
HUKEJIA.

B HuKenepoil OHOre0XHMHUYECKOH HOPOBHHIHMH B OPraHEHSMe OBEN HHKEIb
konnenTpupyeres rmmodmsom (3-10-%%), B merrmx (2,25-10—*%), mpo-
noarosateiM Mosrom (1,58-1049%). OcoGemno MHOr0 ero HaKAIIMBAGTCA B
rowe (5,17-104%), B mepcrm (4,5-10*%) = B porosmme ruas
(3,64-10°%, B mexoropeix ciydasx ara seamumEa 3,7-1072%). Mecrune
BpAuN OTMEUAIT ATUINIHOE TEUeHNEe KOMKHBIX 3a00iNeBammil B ycJAOBHAX 00o0-
ramennsa PAmuoOHA HEKEIeM.

Huxenesbie mpomammn meciaefosanst B 1949—1950 rr. A. JI. TomomoGossim
u JI. II. Mamoroii; Gemuste ¢ropom (pasépocamsl B PasHEIX 30HAX), B Ko-
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TOPEIX PAcIpOCTPAHEH PHAEMUYECKHIT KapHec 3y00B y JKMBOTHEIX M 4Yel0BeKa;
OemgHble MapraHoeM, B KOTOPHIX HA OCHOBAHHUM DKCIEPHMEHTANBHBIX NaHHBIX
MOJKeT BCTPEUaThCH DHIEMUYECKHil meposuc (ITHIOE) M DOHMKEHA B KOCTHOR
TRaEW akTuBHOCTHE (hocdarassr, QocdopmIasel, H30IEMOHHOI JETHIPOTEHABHL
(Kosansckmii, [[yGunckas, 1970a, 6, 1971); oboramennsie OGopom B yCio-
Buax Mepanotasix mous (kapra, 4), B paifiomax llemrpamenoit Aryrum —
(Anppuanosa, 1971).

BuoreoxmMuueckoe paiioERpOBAHEE, KAK OPEACTABIEHO HA CXeMaTHYECKO
rapre (cm. pme. 67) mo3BOMseT OXAapaKTepPH30BATh pernonHsl OGuocdeps —
GuoreoxuMHYecKue 30HHI B CyGpermousl Gmocdiepsl — OHOreoXIMMHIECKIe HpPO-
BUANHA Pa3iIHIHGIME PEAKONAMH OPraHmM3MOB HA PasHOe COep:KaHHe XMMH-
YeCKMX DIEMEHTOB B OKPYKAIOMEH cpefe. OTH peaKknWH OPramm3MOB IOKa-
BEIBAIOT 3AKOHOMEDPHYI0 W3MEHUHUBOCTH OOMEHA BEIECTB ¥ IKUBOTHEIX,
BLI3BLIBAEMYIO PA3HOOOPA3HBIME, WO ONPEeNCHHBIMH TEOXWMNYECKHMHI YCI0-
BUAMH Cpefibl. ['eoXuUMUYeCKasn HKOIOTHS, TAKAM 00pasoM, BIepBEle 00BACHAET
reorpadmuecKy0 H3MEHYNBOCTH OOMEHA BEINECTB, ONpeAeldAeMylo TeoXHMHeil
OKpPYKaloIeil cpeisl.

Cy6pernonsr Guocepsl — OHOTEOXMMUYECKUIE NPOBHHIAN € DPE3KO BHIpa-
SHeHHBIM H30BITROM HIM HE0CTATKOM XHMUOYECKUX IEMEeHTOB ABIAITCA IEHT-
pamMu ¢ 0coOCHHO CHJIBHO BEIPayKEHHOI W3MEHYHMBOCTHI0 OOMEHA BeINecTE M
CHHTE30B OMONOTHYECKH AKTHBHLIX COCJWHCHHA B JKHBEIX OpraEm3Max, 060-
CTPEHHOT0 €CTECTBEHHOro 0T6opa HA OCHOBE HS3MEHUHMBOCTH XAMHYECKHX IpH-
3HAKOB, BEIPAOOTKYE IPHCIOCOOUTEIHHEIX H3MEHEHMI 00MEHA BEIecTs, BeyIIuX
K COXpaHeHmio BH/A, YCHIEHHOTO DPACXOM/EHNS XHMHUYeCKHX H (PH3MOIOTH-
UeCKUX INPU3HAKOB M, CJIEJOBATEIRHO, BOBHNKHOBEHHF HOBHIX (PE3MONOTHMIe-
CKAX MJM XAMHYECKNX DPasHOBMAHOCTEH. 3naveHne GHOTEOXEMIIECKUX IPOBHH-
muii, Kak IEeHTPOB O0OCTPEHHOI0 HBOMIOIEOHHOTO NPONEcca IIPeyTrajibiBai
A. TI. Bumorpagos (1938) B csoeii mepsoii paGore, HmOCBANEHHOH OWOTEO-
XMMUYTECKUM I[POBUHITHIM. ot 5

M3yuenne BOMPOCOB TeOXAMNIECKOI dKOIOTHHE I GHOreOXMMIYLCKOT0 paiio-
HHPOBaHUA TPEACTABIAET HE TOILKO ECTeCTBEHHOMCTOPMYECKUI HMHTEpec, HO
ABIAETCA BAJKHOI OCHOBOH pA3BATHA KpAaeBOil MeJUIUHEL, BETePHHADHHE W
30HATBHOTO TPHMEHEHIS TOIKOPMOK SKMBOTHLIX MHKPOIIEMEHTAMH, HOpMa-
JAU3YIOINUX HX [OHTAHWE H IOBBRIMAIINHAX MITPOAYKRTHBHOCTH. EHOFGOXHMHLIG-
CKUe WCCIe[0BAHUA B 00IAcTH MeMIUHCKON m BeTepHHADHOI Teorpadmn
JOIGKEBL PACCMATPUBATECA B CBABH ¢ BHIABICHHEM PO OHOTCOXHEMIYECKOM
cpensl B BOSHEKHOBCHHN W TETEHHH PA3HYHBIX 3a00JCBAHMIL, a He TOILKO
reoxmmudecknx snmemuii (I. A. Ba6enro, 1965; Hosamsckuii, HosmpioxuHa,
I'purresua, I'puGoserasn, 1973; Kosanncxmit, 1974). Hapymenue ofMeHa Mu-
KpOoaJIeMeHTOB HAOMIOAeTCA y PA3INIHBIX OPTAHMBMOB B 3aBHCHMOCTH OT CO-
HepsRaHNA MIKPO3TeMEeHTOB B PAIOHE, ITO CO3MAeT (DOH JIA MATOXOTHN U A
TIPOABIEHAS 0COOHX CUMITOMOB GolesHN. .

ITpuBeaennble XapakTepHCTHKA OMOTEOXHMUYECKAX 30H M M3YYEHHBIX 11DPO-
BHHOHEN — 5T0 TONBKO HE3HAYMTENBHAA 9aCTh TOTO, 4T0 eIle HaIe:RHT IC-
ciemosaTh. Ho maske B TakoM Bume GMOre0XHMEYIECKOe PAHOHMPOBAHEE MOKET
OOCIYKHTh OCHOBOH HBYyYeHHA permoHoB Omocdepsl M reoXmMHUYECKOHR 9KOIO-
THE OPraHA3MOB, OTKDBEIBAIOMIEH IIYyTH BHIACHEHHs 00IMMUX 3aKOHOMepHOCTE
PasBATHA M CTPYKTYDHL dKocHeTeM Omocdepsl.

IIpobnema OmMOreoXMMHYECKOTO pAOHMPOBAHUS Bee 00Nee YCIOKHACTCH
B CBA3H ¢ H3MEHEHHEM EeCTeCTBEHHON CpeJl KH3HM Ha 3eMie W Bce Oouee
GricTpeiM Tepexogiom Guocdepnr B Hoocdepy (Roy, 1927; Bepmagcruit, 1944).
JlearenbHocTs YemoBeKa [enaeTcs MOTYNIECTBEHHON T'e0JOTMIecKoii CHIIoil,
npeofpasyiomeii 6mocepy (meKyceTBEHHEIE MPECHOBOJIHEIE KOHTHHEHTAXLHBIC
MOps, NBMEHEHH I HaPABICHN TeUEeHIA PEK, CBEeIeHHEe JIeCOB, pACIAllKa Iie-
IUHHBIX 3€MelIb, HCKYCCTBEHHOe OpPONIeHHEe, YHOOGpeHHme IIOYB MHKDPO- M Mak-
POaJIeMEHTAMH, BBEIBE/leHNe HOBHIX COPTOB DACTEHHMil W IOPOJ KUBOTHEIX, OP-
TaHHA3aNHsA IPOMEINLIEHHOIO JKHBOTHOBO/ICTBA 1 Tp.). Bmocdepa sarpasmsercs
OTXOAaMH XMMHYECKONR MPOMBINUIEHHOCTH W TPAHCIOPTA, TPUMEHEHHEM B CeJlb-
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CKOM XO3siicTBe repOHNEAoB, HecTHNHAOB, IedommanroB. CosmawTes ycuo-
BHF, OKasHIBAIONINE BHAYNTENLHOE BANAHVWE Ha OHOT€HHYI) MHIDALMI0 XUMH-
gecKHX piaeMenTOoB B Omocgepe. B meroropmx ciaydasx TpygEo nuddepernm-
POBATHL €CTECTBEHHBIE XHMHIECKHe (aKTOPEL CPeMEl 0T MCKYCCTBOHHBIX.
Hosromy npu 6BOTEOXHMUIECKOM PAlOHHPOBAHAN Beo6XOMNM TIATEAbHBIT aHa-
nA3 TIpoMCX0yKAeHus GmomormuecKnx a(P@EKTOB y UenOBEKA, MKHBOTHEIX, pa-
CTEHU{T M MUKPOOPTAHHBMOB H B KajKIOM cjydae yCTAHOBIEHHE NPHYWHHEIX
cBA3CH MeRay MopdomormgecKknMu B OHOXHMHYECKEMH U3MCHEHHAME Opra-
HA3MOB, C OJHOH CTOPOHLI, M (PaKTOPAMH OKpY#HKAalomeil cpefibl — ¢ JAPYTOil.
Ydaer ToibKo KOPPEIATHBHEIX CBA3EH 0e8YCIOBHO SBIAAETCS HENOCTATOUHBIM.
HKpome Toro, mpm mayduemmm OGmomormueckux adexToB y wuenopexa (Hanpm-
Mep, PHAeMNYecKEX 3a00JeBaHMIT) JOMKHBEL YIATHIBATHCA MEIHKO-CAHUTADPHELE
H CONmaIbHO-Y)KOHOMUUECKHe (DaKTOPHL, a Ipm OHOreoXHMUIECKOM H3YYCHIH
KYJIbTYPHBIX DPACTeHWI W CeIbCKOXO03AMCTBEHHBIX KUBOTHEIX — (JOPMEI Opra-
HHE3AIMH XOBAWUCTBEHHEBIX YCIOBHI pasBefeHns, COJEPMAHNA H KOPMJIEHUT
JREBOTHBIX, a Tal/Ke YCIOBHSA BO3E/BIBAHHUA KYJbTYPHBIX pacTeHuil.

I'nasa 11

BUOTEOXMMHYECKOE
RAPTOIPAOUPOBAHUE*

B cepegmpe coporoBrix rofoB HaMy OBLIO yCTAHOBIEHO, 9T0 HPOBHHOAH C
HeJIOCTATOYHEIM COepRaHmeM MHKPOJIEeMEHTOB B HEKOTOPHIX CJIyYafdx 3aHm-
maioT Gojblime NPoCTPAHCTBA WiIH HMeI0T B Onocdepe MozauyHLI XapaxrTep.
IIpivepor 8TOr0 MOFKET CAYKHTH DPAcHpPOCTpaHeHHe B HeTePHO3EeMHOI 30HE
HPOBHHIUIT, DeJ(HBEIX KODAXbTOM, MEJIbI0, HOMOM, KalpHueM, JTO IPHBEIO HAC
K mjee OHOreoXmmmdeckoro paiioHmpoBannsa. Ha ocHOBe npmHIEODA Hempe-
PHIBHOCTH GHOreOXHMMUYECKOH XapaKTePHCTHKH, 9TO SBIIOCH HEH30eKHEIM
JIOMOJHEHIEM K KapTHPOBAHUI0 HB0AUMPOBAHHBIX OMOreOXWMWYECKHX TPOBHH-
OWif, A BKJIIOYEHHS MOHATHR OMOreOXHMHYECKHX 30H M NPOBMHINE B MG~
CIeI0BAHUA GIOC(EpPHOTO YPOBHA MPUILIOCh PACCMATPHBATH BOHBI, KAK PErmo-
upl Onmocdepsl, W NPOBMHINN, KAk CyOpPerMoHSI, CYUTAdA, UTO UX OHOreoXH-
MUYECKNE XapaKTePHCTHRH JO;KHBEI OXBATEIBATL OHOTEHHBIH 0almaHc XHMU-
YeCKUX DIeMEeHTOB, KAK JacTh Iro0albHO CTPYKTYPEI OHocdepst.

HeoOxonumeiv MeToffoM OMOre0XMMAYECKOr0 PAHOHHPOBAHHA CIY/KUT OHO-
reoXmMp4eckoe KaprorpaguposaHme, KOTOpOe OCHOBBIBAGTCS Ha  KOJH-
YECTBEHHOH XapaKTePHCTHKE 3BEHLEB OHOreOXHMUUYECKOM NHIEeBOl Ijenn
(pme. 4) m Ha MAHHBIX re0XWMMYECKON BROIOTHA 0 KOHICHTPHPOBAHUE XH-
MOYCCKUX 9HIEMEHTOB OpPraHH3MaMH, 0 TOYKAX NPWIOKEHWs HX K 00OMeHy
BEIIEeCcTE M BO3HUKHOBEHHH Owomormdecknx »(QeKToB Opm HeR0CTATOTHOM
mWiIn w30RITOYHOM COfEP/KAHHN XHMIYECKIX 3JIeMeHTOB B Omocdepe (cpapHm-
TeJLHOe M3yueHHe MOPMOJOTHIECKOH M XUMHYIECKOH H3MeHYHBOCTH OPraHm3-
MOB, H3MEHeHHH 00OMEHA BEemecTB, BOSHUKHOBEHNA OWOTreOXHMHYECKHX HH-
[eMHil y 9eq0BeKa, 3KUBOTHEIX, PACTeHMI) .

Ilocreposarensusle myTH OGHOTeHHOI MHMIPDAIHE BJIeMeHTOB B Omocdepe
(3Benns1 OHOTEOXHMHYECKOIl NAIMEBOH IenH) MOryT OHITL [OKa3aHBl cepHei
KapT, HA KOTOPHIX HaHECeHH KOINYEeCTBOHHLIG JAHHBEIE O COJEDIKAHHM XVMH-
TECKHX BJIEMEHTOB B IMOPOJAX, MOYBAX, BOJAX, PACTEHHAX, KOPMAax, IMHINEBBIX
IIPOYyKTAaX, B PACTUTEIRHEIX M KIBOTHEIX OPTaHA3MAX, H 0 OHONOrMYCCKAX

! Obmue npweMst KaprorpagupoBamima Mbl He paceMmarTpusaeM. Ogm 06R3aTeNBHLI I NPH
GuoreoxmmugeckoM xaprorpaduposarmm (JIumomr, 1948; Jlosuos, 1870; Canumes, 1947;
Huxumos, 1957).
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adpperrax, B wacTHOCTH dHAEMHAX. TaKUMH KapTAME MOTYT OBITH JMTONOTH-
YeCKafg, HOUBEHHAA, KIMMATHYeCKad, THAPOJOTHIECKAd, reobOTaumIecKans, af-
MUHHCTPATHBHAA KapTH. Ilepeunciennsie KapTh, Kak (PyHIaMeHTAILHEIE, AB-
JAI0TCA OCHOBOH A KOMINIEKCHOTO GHOre0XMMIIEecKOro xaprorpadupoBaHms
TeppaETOpRIT pasamTHOro pasMepa. B pesyabrare Moryr ObiTE IIOAYIEHEL IPO-
M3BOJIHLIE KaPTH Gmoreoxmmmueckoro paitonmpoBanua (Couara, 1965). Ipax-
THYECKOE WCIOJIL30BAHNE OMOre0XHMHYECKOT0 PailOHMpPOBAHUA O00IerdaeTcs
IpH yYeTe MAHHBIX O PACIpPOCTPAHEHHN KYIBTYPHBIX pACTeHMIi, IIOTHO-
CTH KRUBOTHOBOJCTBA, XHMHIYECKOTO COCTABAa KOPMOB, INIOTHOCTH HaceleHHs,
XUMUYECKOTO COCTABA CPENHUX PALUOHOB, PACHPOCTPAHEHUI DHAEMAHN ¥ HaHe-
CeHUH ATHX MATepHANOB Ha aJMUHHCcTpaTHBHBIe Kaprthr (JleGemes, ABupd,
1965). Boapmoe sHavenme MokeT IpuoOpPecTH OHOTeOXAMIYECKHIT aHAIU3 IPH
arpoxmmMmdeckoM paitormposannn murpoynodpennit (Ileite, 1958; Karamsi-
moB, 1965; Maxees, 1967).

W3 Bcero crazammoro cieiyer cudTaTh, 4T0 OHOreoXmMudecKoe Kaprorpadm-
poBanme Kak pesy’asTaT paboThl PA3THYHBIX CIEMEAIICTOR (PeOXHMAKOB, GHOreo-
XHMHKOB, reorpadioB, TOYBOBENOB, THAPOXHMHKOB, Te000TAHIKOB, aTPOXUMHKOB,
MOpoJIOTOB pacTeHUil, MeINNUHECKAX W BeTePHHAPHEIX Bpaded, (H3mM0I0TOB,
OHOXHMEROB, aHTPOIOIOrOB) TpeGyeT TIaTeIbHOH KOOPIHHATHM YCHIWH 5THX
CHeMMaINCTOB TPU 00CYIKIeHAN oMY eHHOIl mHfopMaIiuy,

B macToamee BpeMs MHTEHCHBHO pas3pafaTHIBAIOTCS METONE MeTHIHHCKO-
ro reorpagpmueckoro KapTHpoBaHEA m Kaprorpagumpopanma (Memenwro, 1964,
1968; Memenro, Cnmonmosny, 1968; Cumormosna, 1968; NrmaTtres, 1968); B oc-
HOBY HTHX HMCCJIEJOBAHMII RIANYTCH NPEeNCTABICHHs 0 OHOreOXMMUYECKUX TIPO-
puunnax (Bumorpagos, 1938), GmoreoxummueckoM palloHMPOBAHEE U I'eOXU-
MHIeCKOI BKOJIOTHI, GHOreOXMMHIECKAX THINEBHIX IPNAX M TMOPOTOBHIX KOH-
TMeRTpalmAX XMMHYECKHX dJIeMeHToB o BHemHeil cpeje (Hosamncrmii, 1957,
1971) mnm o reoxmmmaecknx mapmmadirax (Hoxsimos, 1946; Meperssmanm, 1961,
1964). :

Mrorne w3 mpon3BOXHBIX KapT, CO3MaHHLIX HA OCHOBe (JyHIaMeHTANLHBIX,
MOTYT HMETh CAMOCTOATENHHOE 3HAUEHNE, KAK HANPHMED, re0XAMAYECKas Kap-
TA pacopefelNeHNs XAMAYECKAX DIEMEHTOB B IMOPOJaX, M3rOTOBIIEHHASN HA JIH-
rorornueckoit ocmose ([I. V. IllepGaros — cM. Mepeman, 1955), waprer pac-
npejpeneEnas MukpoaneMentos B noupax (Hosameermit, 1957, 1971; Tleiise,
1960), B pacTuTenrHOM TOKpoBe WIH B NPHPORHEIX Bojax. Ho xorga »mm
KapPTHl TOCTPORHE TI0 eJUHOMY INIAHY BCeX 3BeHBEB OMOre0XMMUTecKOi NHIe-
BOIl TeN®, KOrfga Bea ota cepua ogHomacmTabHA, OHW TPH CpPaBHEHWH HX
MesxLy co0oil (MeToOM HAJIOKeHWs) IIO3BOIAIT OTKPHITH HOBHIe 3aKOHOMEp-
HOCTH OHOreOXMMHYECKOTO pailomupoBaHumsa. Bce 2To 1103BOIAET HpeJCTABATD
dopmer guddepennmanyym KU3HNA, OPraHN3MOB, RKHBOTO BelllecTBa B Omocgepe
HE TOJNBKO IO MAEJICHHI HA TAaKCOHOMHUECKHE OWHWIE M TPYINEl, HO M II0
(pyHEOHOHANSHOMY HOPH3HAKY NOPOTOBOM UYBCTBATENLHOCTH OPraHUZMOB K OI-
PereleHHBIM KOHIOEHTPAIHAM XIMATIeCKHX diIeMeHToB, KpoMe Toro, sTum my-
TeM MOTYT OBITh YCTAHOBIEHBI CBA3K MEMKIAY TeOXHMMYECKUMH CBOHCTBAME
cpensl M pacupocTpaHeHueM OHOreoXUMUYecKAX DHJeMMIL,

Hccnenoranne cyGpernonos Gmnocdepsl — GHOTEOXMMHIECKNX  IPOBWHITHIL
¢ SKCTPeMAaJBHEIMH TEOXNMUYECKIMH YCIOBAAME MOJKeT OCYIeCTBIATHCA HAa
OCHOBE KPYIHOMACINTAOHBIX JHTOIOTHIECKHX KAPT ¢ HAHECeHHBIMH Ha HEX
He0OXOUMEIME Te0XMMIYeCKAME J[AHHBIMY, TO3BOJIAINNMIA, IPOTHOBMPOBATE
BEIJICIeHAE TEOXAMHIECKNX NpPOBHHONIT, a TAKMe HA OCHOBE MeTHIHHCKIX
reorpaymIecKAX KApT, JHTEPATYPHLIX CBEJEHWH HIH MAaTepPHAI0B MECTHEIX
OTJEI0B B3PaBOOXPAHEHAS M BETEPUMHAPHBIX YIPABICHMII, ITOKA3HIBAIOIINX
pacupocTpaHeHEe HHEEMUYECKUX 3a001eBaHMIi.

IMpr GuoreoXEMWTECKOM KAapTHUPOBAHNH M KapTorpadmpoBammm OXHON W3
OCHOB CJIY;KUT JUTOJOTMYECKAs TreoXHMUYeckas KapTa ¢ KOJIHIecTBeHHBIMI
JAHHEIME O COJieDsKAHMM XHMHIeCKNX 3IeMeHTOE B mopopax, Tawkag wapra
JaeT KAPTHHY KOHIEHTpAIHNM PAAA DIeMeHTOB M WX CBA3SH C OmpeJleleHHBIMI
JTHETOJOrMIecKAMY i nerporpadmyecknmm rommrexcamu (Mepeman, 1955). Ilo
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aromy mpunnny A. E. DepcMam fmennT XUMHEYECKHe BIEMEHTHI Ha UeTLIPE
TpynOosl: &) XHMHYECKHe SIEeMEHTHI, KOTODEe Ha Kapry He HAHOCHTCH —
N, Ac, Ar, H, He, O, Kr, Xe, Po, Ne, Ra, Bn, Re (?); 6) xumuueckue
BJIEMEeHTHI, KOTOPEIe HABOCATCA Ha KapTy B 0c000 pPesknx crommenmax — Al,
Fe, K, Ca, Si, Mg, Na, C; B) xmMuueckNe 5IeMeHTEI, KOTODHe HAHOCAT-
cf HAa Kapry IOcjie CHeNMANBEHEIX XUMHYECKHX HcciefoBammii — Ba, Br, V,
Ga,=Hi, s Geoiln, - T CdicBb=Rbo Bu=Se, Sc. i T P, Gs:or). xevm-
YeckHme SIEeMeHTHI, KOTOpPHe HAHOCATCA HA KApPTYy BIOJHEe OmpeleleHHO —
Be.- B, Bi,” W. TR Au dre V,..Co, Li, Gu, Mo, As, Ni.- Nh: Sn. Os,
PdyoPtaHe. Phy Ap.SeseaShes Tao o Ih, Ui B E€LwZn,. Zr, - Mn,
. N. Illep6aros (cm. @epcman, 1955) cumraer, uro pommern OHTH paspa-
OoraH OfMH CI0CO0 TEOXHMIYECKOT0 KapPTHPOBAHUSA, IPH KOTOPOM HA JINTOJNO-
THYIECKOH KapTe HAHOCATCHA COOTBETCTBYIOINe XWUMWYECKNe BIEeMEeHTHI, ...HO
B 0COOEHHOCTH OTMEYAIOTCA THIEI TeX IPOIECCOB, ¢ KOTOPLIMH CBA3AHBI FIIN
HAKOTNIGHHe VJIM MUTpANWsA  OT[EeTBHBIX DIEMEHTOB..». | eoXmMHTECKOe
KaprorpaupoBaHme ellle Majo paspaboTaHO, MOITOMY B KaiKIOM OTHAEIBHOM
clIyuyae KapTHPOBAHHA OHOreOXHMUYECKO#l HpOBHHOUNH HA OCHOBY TONOTpa-
duueckoil IUTOMOTHYECKONH KAPTH HAHOCAT KOIHYECTBEHHOE COCP/Kande XH-
MHYEeCKHX DHJICMEHTOB II0 MaTepuajiaM coOCTBeHHBIX mccaeposanmii. Ilpm co-
MOCTABIEHAN TAKON KAPTH ¢ KapraMm peibeda, TAIPOXAMAN B OWOreoXHMu-
YeCKAMI KapTaMi, IIOAYyIeHHLIMI Ha OCHOBE IIOYBEHHOW M reo00TaHIYECKOI,
BOSHHKAET BO3MOKHOCTE OOCYIKIeHHSA OMOTeOXHMMHUYECKOH XapaKTepHCTHRH
H3ydaeM0il MeCTHOCTH.

B saBucHMOCTH OT YCiOBHIT OMOT@OXHMHYCCKAME KAPTAMM MOLYT OXBAThLI-
BATHCA PaBINIAbIE TEPPHTOPHE — OT HECROABKRUX k6. ka (20—30 rx*), ma-
npuMep, MoiuGeHOBEe OPOBHHTEN APMEHN, /|0 MHOTHX THICAT K6. KM, Ha-
mpumep, GopHad Guoreoxmmudeckas nposuanua Geseproro Hasaxcrana, sagm-
Matomas wiomais 0koio 160—200 reic. Ex2. BmoreoxnmMuveckue KapThl MOTYT
0XBATHTH HE TONLKO NPOBHHINN W IOYBEHHO-KIMMATHYECKHe 30HBI, HO H af-
MHEHACTDPATHBHER OOJACTH, FOCYHAPCTBA, MATEDHKH; OYeHH Ba;KHLIM SBISOTCH
cocrasiaenne 00630pHON KapTH OmoreoxmMmueckoro paitonmposanus Mupa.

EcrectseHHO, UTO s PABHLIX YCIOBHI OHOTeOXMMHTECKOTO PaloHHPOBA-
HEHs KAPTEI MOTYT HMeThr pasHemi Macmmral. [lpm Omoreoxmmmdeckom paiioHm-
poBaHWE BHIOOP Macimrafa OCHOBEIBAETCS HA TeX jKe KPHTEPHAX KAK HpH
cocTaiaennu Meauko-reorpaduueckux wapr (IMommn, 1962; JleGemes, Apunig,
1965). Kpyumomacmradnsie (romorpadmaeckue) KapTHl OTHEAbHEIX IPOBHH-
mumit, paitoHoB, oGacTeli, KAk W cpefHeMACIITa0HLIC SIBIAIOTCA LEHHBIME s
BEIABICHUS 1T XAPAKTEPUCTHRE OHOre0XHMUYECKAX CHTYAIHIl M TPAKTHIECKOIO
HCIONb30BAHUA, Bomblime GHOre0XHEMUYECKAE IPOBHHIME MOTYT OBITH TIpef-
crasiess B macmraGe 1: 1000000 m maske 1 :2500000. Raprer Gonee memn-
Kux Macorrabos (1:5 000 000, 1:10 000 000) seasorcs obsopHBEIME, 0600-
OEHEHBIMII B IIPUTOAHB! [IA OMOreoXEMATECKON XADAKTePHCTHKA CTPAH H Ma-
repuros (Iommu, 1962).

Hapruposarue cyGperwonos Ouocdepsl — GHOTEOXMMUYECKHX NPOBITHLER
¢ MeNBI0 COCTABIGHWS KPYIHOMAcHITAOHBIX KAPT, €CIM NPOBAHIUA 3aHIMAIOT
Goapmue maom@ana (COTHH, THcAYN KE. kM) TpeGyer HOPOTOCTOAMell OpraHu-
BANMHN CIENAAJHHBIX mojeBeix pabor. IloaTomy, mocie ocMoTpa MeCTHOCTH
[pemoIaraeMoil GHOre0XIMHETeCKOll TPOBMHIIEE W COMOCTABICHUA ee ¢ Heold-
XOUMBIMH Te0XUMHUYECKOH, HOYBeHHOH M [AP. KAPTAMI, OrPAaHUIHBAIOTCI Kap-
THPOBAHKEM C TOMOINBI0 MAPIIPYTHLIX PA3PE30B MECTHOCTH, BHIOPAHHBIX € pac-
9eTOM IOJIYIATE OMOTEOXMMHIECKYI0 XapaKTepHCTHRY M3y4aeMOH IpOBHHIIAM.
Paspaorka MeTOH0B KapTUPOBAHMA HA OCHOBAHHH asPOQOTOCHEMKH MOMKET
npuobpectn GodbImoe 3Hauenwe npm OmoreoXmMmieckoM paifoEmposammu (Co-
qaba, 1965; lommm, 1962).

BroreoxmMmieckoe rapTHpOBaHHE OPEOJOB PACCOAHHA XHMHUECKIX 3Je-
MeHTOB HAJ PYNHLIMH TelaMH ¢ IeJbi0 BRIABICGHUs IIEPCUEKTHBHBIX YdacT-
KOB IPH IOHCKAX II0JE3HEIX MCKOMAEMEIX MOKET IIPOBOJIMTLCA METOAOM Ha-
HOCeHUA KapTorpaudeckoll ceTkH W M30IMAMI KOHIEHTPAIINN XUMHYECKHX
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3JIeMEHTOB B mo4sax u pacrenmax. OObuHo HeOONBIIAS ILIOMANE TAKHY
IPOBWHNNI II03BOJAeT B [AHHOM CIydae NPHMEHHTH TOYHEIE METONEI KapTH-
POBaHUA, MUCIOAB3YeMBIe TAKMKe IPH ONHCAHHH Aa30HANBHBIX OHOTEOXHMHYE-
ckux uposmanuit (Mamora, 1963).

ITpyr comocTaBleHEH KPYNHO- H CpeIHeMACIITA0HBIX KAapT OTAEILHBIX OHO-
TreoXMMUYeCKUX TPOBHHIWN BO3MOKHa AuddepeHNnanna XapakTepHEIX NpH-
3HAKOB BHYTDH IIPOBHHIWII — KOHIEHTPAIAN XHMHYECKHX JIEMEeHTOB B IOT-
BaX, PACTEHHAX, Pa3HOW NIOTHOCTH DHIEMUN, TePPHTOPHil MOTEHINAIBLHO OMa-
CHBIX M cBoOommbix or smmemumit. Cregyer maGerath HpH 9TOM W3JIHWHINed
AeTaIH3allNA, TAK KAK DTO MOKET NPHBECTH K JTOKHEIM sammiogenmsaMm (Hpa-
yraue, Muxees, 1962; Couapa, 1956).

Yenexm OmOTeoXHMHYECKOT0 KaprorpadupoBaHUA BaBHCAT OT YEAYHOLO
Beibopa xumudeckux anemenros (Kosamserwit, 1958; Ilomum, 1962). B nep-
ByI0 Odepelnh AOMKHBL OBITh 3aKAPTAPOBAHEI OHOTEOXHMMHYECCKAE ITIPOBHHINN
¢ HMeJOCTATKOM WIn M3OLITKOM TeX JJIeMeHTOB, JJISI KOTOPHIX H3BECTHHI TOT-
KA NIPUIOMKEeHHs K mpoueccam oOmeHa semiectB, HampuMep, Ca, Mg, P, Fe,
Cu, Co, Zn, Mo, Mn, Sr, J, F, oruactu Se, BO BTOpPyI0O — 3IEMEHTHI, KOTO-
pele coflep;karcs B TKAHAX OPraHE3MOB, [ KOTOPHIX OHOIOTHYECKAS POJIb
eme He ycramoBIeHA, HO yme mayzaercsa, maupadep, Ni, B, Ba, Br, Al,
Cd, Cr, Cs, Be, V, As, Li, B TpeTbio — 1ii7 KOTOPHIX POJH eIle COBCeM He-
HBBECTHA, HO, BEDPOATHO, OHu OHONOTMTeCKN AaRTHBHGI; mampumep, Ga, Ge,
Bb, Bi; He Ph 5h T

[Ipu BEIGOpe XMMHYECKNX DIeMEHTOB HeoOXOAWMO BHIJIENIATL BeAyIIni nie-
MeHT, UMEIOINII OpefeJeHHYI0 POJs B 0OMeHe BeIlecTB, HO CIefyeT M3ydaTh
TaK:Ke BTOPHUYHBIC XHMHYECKHe 3JIeMEeHTHI, JeHCcTBHe KOTOPLIX MOKEeT OBITh
ceasamo ¢ BegyimnMm (cM. raaBy «TeoXmMmdecKas SKOIOTHS DHIEMAYECKO-
ro so6a»). Hccaenoanme GoXBIIOT0 UMCaa XUMAYECKNX BICMEHTOB B cpefe
M B TKAHAX OPTaHM3MOB NPH HUX PA3INIHOM (QYHKIHOHATBHOM COCTOSIHIM
MOTYT 7IaTh HEKOTOPhble YKA3aHHA Ha POJb OTAeJBHLIX HIEMEHTOB B 00MeH-
HBIX Tpoleccax. B TakWX cIydagx oTH 2JIeMeHTHl JOJIKHLI H3YJaThes B DKC-
LHepuMaHTaJIbHLIX yeaoBuAX. B meprymo odepefr HeoOXOZMMO M3Y9HTh mX 00-
MeH B 3aBHCHMOCTH OT (DYHKUHOHAJBHOIO COCTOAHHs OPraHm3Ma M YCTAHO-
BHTHh AKTHBHYH (hopMy coelumHeHWs wucciefyeMoro sieMenta, Bribop xmmm-
YecKIX JJIeMEHTOB HpH OGHOre0XMMHYECKOM PaiOHHPOBAHWN ABIACTCS BayKHOM
sajaveil, Tpedylommeit BO Bcex caydasnx obocHoBaHUA, Ilpm mHejocraTouHOM
comepanun B OHmocdepe KaKOro-INGO XMMHYECKOTO HIeMeHTa TPYMHO yeTa-
HOBHTEH BaBHCUMOCTH (GuOTOrmIecKHX a(heKToB, HAIpEMEDP, DHEEMUIl, OoT He-
JocTaria sueMenta. Takme TPYIHOCTH BCTPEYANNUCH IPH W3YYeHUHN IPOBHH-
U ¢ HeZOCTATKOM, HampmMmep, KoOambra, MefAm, Mapramna. Begymmit ame-
MeHT Jierde BBRIABHTH B Cpefie, OCOOEHHO B TOCHOJCTBYHIMUX mopofax. Tax,
OBLIM OTKPEITEL OMOT@OXHMHUIECKNEe MPOBHHIUE, o0OrameHHbIe MOJHOIeHOM,
Me[pi0, CBHATOM, 0OPOM W JPYTHMI aeMeHTaMil.

Buoreoxnvndeckoe KaprupoBaHue, IpEMeHseMOe IPH N3YYeHNH 0MOTe0XW-
MAYeCKIX MPOBHHIAN, KAk pamlee YRa3sIBAIOCH, DPe3yabTaT ROMILIEKCHOTO
maydenns teppurtopun. OHO IPOBOANTCS MYyTEM HAIOMREHNs Ha KAPTY TE0XH-
MATeCKIX OPOBWHINII KapTel paclipefielleHWA JJeMeHTOB B OYBAX, BOMAX,
pacTeHHAX 1, HAKOHEI, B JKMBOTHLIX OPraHHAMAX ¢ Y9eTOM apeajoB OHOJO-
TUIECKIX PearIuii pacTeHwWil W JKNBOTHLIX, B KadecrBe IPHEMepa HEKOTOPHIX
HNPHHIUIIOB GMOTeOXHMIIECKOI0 KAPTHPOBAHASA HAMHI B3ATa TeppHTOpPHa Apa-
no-Kacunmitckoit nusmMeHHOCTH, m3ydenHasx DBmoreoxmMmueckoil madopaTopuei
u Beecotosunim mEcTETYTOM mMusorHoBojcTBa (HoBasnckumil, Amanmues, Illa-
xoBa, 1965). Mseectno, 910 sHaunTenbpHada 4acTh Apamo-Racumickoil mmamen-
HOCTH ABJIAeTCH 00JacThi0 GOPHOrO 3acoioHeHHA. ARKymylasmms Oopa 3jech
o0yclnoBNeHA [APeBHIME ByikammdeckuMm mpoieccamu, C TeueHHeM BpeMeHI
Gop HEONHOKPATHO OCAKAANCA M IepepaciupefiesiAlcA B CBASH ¢ TPAHCTPECCHA-
Mu Hacmmiickoro Mopsa. Baoaromaps tomy, Wro coeguHeHHA ©Gopa pacrBOpH-
MBl B Bome, Ha Teppuropun Apano-Kacmumilckoit HEm3MeHHOCTH Habniofaercs
cmiIbHoe oforamenne GopoM Boj m mods. Hakamnusasch B pacTHTeNBHBIX W
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Pue. 76. Kapra pactureasuoctn Apano-Kacnniickoil HU3MEHHOCTH

1 — pasHOTpaBHO-JCPHOBHHHO-3JIAKOBEIE CTEIH; 2 — NepHOBHHHO-3JIAKOBBEIE CTENH; J§ — MOJILIHHO=
IepHOBHHHO-3JIAKOBHIE CTellH; 4 — 3JIAKONOJLIHHBEIE CTenH; J§ — TOJbIHHBIE NYCTHIHH B COYeTAHHH
C CONAHKOBEIMM; 6 — COJAHKOBBIE IIYCTHIHM; 7 — PACTHUTEILHOCTH COJOHYAKOB M 3aCOJEHHBIX MOMM
PeK; & — CONOHIOBEIE KOMILJIEKCHI DACTHTEeJIBHOCTH; 9 — mcaMMOQHUTHE He3aKpeIUIeHHBIX INeCKOB,;
10 — nyroBasg moiMeHHAsA pacTHTENLHOCTH; 11 — Mecra orfopa npob pacTeHmit

JKHBOTHBIX OpPraHE3Max, 6op MojKeT OKA3LIBATH BINAHWE HA NPOLECCH oGMeHa
BEIIECTB W B JTHX YCIOBHUAX BEIBEIBATH ONpe[eJeHHEIE OHOIOTHIECKHE DPeaR-
IUH KABLIX OPTAHESMOB M B MX 4ucae GopHele asHjgemun (HoBanbckmit, 1957;
Kosanbcknit, Ilerpyrnna, 1965; Hosanbckuit, Anarmues, Illaxosa, 1965). Ha
puc. 75—706 mpefcTaBieHEl KAPTHL IOYBeHHBIe H PACTHTEIBHOCTH Apajio-
Hacumiickoit HE3BMEHHOCTH, Ha KOTOPEIX IOKa3aHBl Mecta orbopa mpol mouB,
BOJBI W DPACTeHWil JyiA aHaJAM3a Ha cofiep:kamme Oopa. Pacmomoskenme Mect
B3ATHA NP0 HOKA3LIBaeT XapaKTep MaplipyTHoil chemin. BolabmmHCTBO 060-
BHAYEHHRIX HA KapTe MecT orGopa mpol mouB M pacTeHuii ABIAITCA 0606-
THEHHEIME @ COOTBETCTRYIOT Kamman 3—4 upobam.

Ha ocHOBHYH 10YBeHHYI KApTy HAaHOCHJIHCH JaHHEIe cofiepskaHmsa Gopa
B mouBax ¥ Bofax. Ha ocHOBHO# reoGoTaHHYecKON Kapre OTMeYAJNCh JaH-
HEIe 0 cofep:kaHmi0 Gopa B pacreHuax. Ha OCHOBaHWH MOTYYeHHOH NH-
dopmManuyn OKOHTYDPHBAJHCH IIOMIANA C PAasiHYHBIM cofeps;xaHneM Oopa, mpH-
ypoueHHBIe K ONpeJeleHHBEIM HOYBEHHEIM DPA3HOCTAM M PACTHTENBHBIM Tpyu-
nuposkam (pue. 77, 78). 9Tu HOBBHle KapTH ABIAMNCE 00OOCIIEHHEIME, HO
BKCTPANIOIANNA [ONYCKANACH TOJABKO TIOJ KOHTPOJEM IOYBeHHOH m reobora-
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Pue. 77. Kapra copep:amns Bo-
pa B moysax Apaxo-Hacnmit-
CKOll HU3MEHHOCTH (KOHIEHT-
panum ©opa JaEEl B M2/Kz Ha
BO3JYIIHO-CYXYI0 HOYRY

I — Gonee 70; 2— or 40 go 70; 3 —
or 30 mo 40; 4 — or 20 mo 30; 5 —
meHee 20
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Pue. 78. HKapra cojep:RaHnm
Gopa B pacremuax Apano-Kac-
OHICKONT  HU3MEHHOCTH  (KOH-
neHTpamuH Gopa JamEl B M2/ke
Ha cyXoe BeliecTBo)

1 — Gojiee 70; 2 — ot 40 mo T0; 3 —

or 30 mo 40; 4 —or 20 mo 30; 5 —
Menee 20
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Puec. 79. Hapra pacnpocrpane-
HEA GOPHOH 9HEMHEN

1 — patioH saGoJeBaHHA MHHBOTHEIX
HOpHLEIM SHTEpUTOM ¥  AHOMAHIL
pacrenuii; 2 — ofaacTH BO3MOMHHOMN
sHmeMun OOpHOrO BHTEPUTA; & —
0fJacT YKCTPATIONATNN BO3MOHHO-
ro 3sabfojieBaHENA [0 MaHHBIM CO-
pepsKaaua Gopa B moIBAX W pacre-
auAX, 4 — oyHsTel oTGopa mpob
TRaHel M ofciegoBaHUA FHBOTHBEIX
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HAYecKOl KapT, 3aTeM COCTABIANACH Kapra GHOIOTHIECKUX PeAKIWil, Ha KO-
TOPOIl YRA3HIBANUCHL MeCTa IPOABICHUs SHAeMHYECKHX 3a0oieBafmil ;KHBOT-
HBIX W MOpQoJormuecKux aHoManmil pacremmil. IlyreMm comocraBmenma momry-
YOHHEIX BTOPWYHBIX KAPT KOHNEHTPHPOBANWA Oopa MOYBAMNA ¥ PACTOHHIMI
Opu y9ere XapaxkTepa BOJEHCTBHA WM3y4aeMOro HIeMeHTA Ha JKHEBEIE Opra-
HU3MBL HaMedaJmch TCPaHUNEl  OODHOW  OHOreoXHMUYecKOd IIPOBHHITII
(puc. 79). B mpepenax GopHON NpPOBHHUME ObLIH BHIIETEHH TEPPHTOPHA
MAKCHMAILHOTO HPOSABIEHWS BHAEMHAH Y ;KUBOTHLIX ¢ HUBKOH M B ompefe-
JIeHHOIT CcTereHH BBHICOKOH TOPOTOBOI YYBCTBUTEABHOCTHIO K 0OPY W TeppHTO-
PHH BO3MOJKHOTO IPOABIGHNS DHACMHN Yy OPraHm3MoOB ¢ 0ojlee HH3KHM LOpPO-
TOM YYBCTBHTEILHOCTH K JAHHOMY dleMeHTY (moreHmuanbHO ONACHEIe paito-
wel). llouseHEEIe W reofoTaHWYECKHe NCCIEI0BAHUA, a TAKIKe IOXYYEHHEIE
OmoreoXmMuUUYECKNE HKapTHl IO3BONWIN OKOHTYPHUTL TEPPHTOPMN, IJE TOIBKO
BOBMOMKHEBL OTAENBHBIe cuydam GopwHoit supgemmum. Haprorpadmuecxas pabora
uaj OuoTeOXUMHIECKIM KAPTHDOBAHWEM (OPHOI LPOBMHIEA, KaK BHMHO, Ipe-
AyCMaTpuUBaja II0CHEIOBATEALHI0e COCTABIEHHE BTODHUHBIX KapT HA OCHOBE
hyHmaMenTa bHBIX, CONOCTABIEHAe WX H cO3faHme KAPTEI 00PHOIH OHOTeoxmn-
muueckoii nposuntun (Hosansckmit, Ilerpynnua, 1970). Kpurepusvu pndde-
pPeHImuaHi PeaKInili JKUBOTHEIX OPTaHH3MOB Ha BEICOKNE KOHIIEHTpAaUmi Gopa
B cpege BHYTpH OOpHOII IPOBHHOWHA ABIAITCA He TOJABKO 3a00JeBAHUA DH-
JeMHYeCKIMA OOPHBIME DBHTEDHTAMH, HO WM W3MeéHCHH: oOMeHa Oopa u Jpy-
THX OOMEHHLIX IIPOIECCOB B OPTaHW3Me.

Kapra GopHoil HpOBMHIEY, TOKARHBAR KOPPEAATHBHYIO BABHCHMOCTD JRW3-
Hu OT KOHUeHTpanuu Gopa B cpefie, Jlaer TaKKe KOIMIECTBEHHYI0 Xapax-
TEPHCTHKY TEOXMMIIeCKOl CpeJsl M HPHYAHHYI0 CBA3h ¢ Heo 00OMeHHEIX
IPOIECCOB Y FKIBOTHBIX OpranusMoB. [1oaToMy KapThl GHOTEOXHMHYECKUX IIPO-
BUHIMIE TO3BOJAIT VOTAHABINBATE IOPOTOBYI UYBCTBUTEILHOCTL JKHBOTHOTO
TIN PACTHTEILHOIO OpraHmsMa K KOHIEHTPAIHH TOT0 WX JPYLoro XmMmie-
CKOTO DJIeMeHTA TeOXHMIIeCKOH Cpefsl. ITH CIOKHBIE SBICHHS HYEA10TCST
B MOJ(e1MPOBAHNME I HKCIEPHMEHTAIBHOI IPOBEPKE, PeayIbIarTsl I{OTO}JOH TaR-
e YUHTBIBAKTCA 1PN KapTorpadupoBalul MpOBHHINIL

Brifencnve BEYTPH NPOBHHTIHE TePPUTOPWIT ¢ PA3iWIHON CTENeHbo IpPo-
ABICHUS OUPEeeNeHHOTO BHAEMUTECKOTO 3a00NeBAHNS NI A3MeHeHN odMena
BEIIECTE, BHIZLIBAEMBIX OMDEfedeHHBIM XHMUTECKHAM 3IeMEHTOM, 310 o00Iee
AIBJIeHHe JUIA BCeX W3YYeHHEIX NPOBWHIOWI, Bo Bcex claydasgx MBI J0OJRHEL
M3y9aTh BHYTPH HPOBHHIHH pPAaiioHB Haubolee CHALHOTO HPOABICHIA DHIE-
MHIecKoro 3aboreBaHNs, paiioHEl H3MeHEHHMH XIMHIYECKOT0 COCTABA OPTraHii-
MoB u obMena Bemects (reorpaduueckas maromorma; Asmerm, 1964, 1972),
pailoHH BO3MOKHEIX H3MEHEHHII 00MEHA BemiecTB W IOABIeHNA sugemuii (1o-
TeHIHAIBHO OMACHBIE TePPUTOPHN) U PailoHEL, cBOOONHEIC OT HHICMHMIL.

TIpm urenmm Kapr OMOTeOXMMHUYECKOIO PAilOBEMPOBAHVN MOKHO TIONYTHTH
unfopManuic of AIMECHYHBOCTH Y PACTHUTENBHHBIX M (KUBOTHHX OPraHNZMOB
o0MeHa BemliecTs, 0 3aBHCHMOCTH €r'0 OT TeOXMMHYECKHX YCIOBHH  Cpejsl
JlagHsle TeOXMMHUYECKOIl BKOJOTHH MOIYT 0XBaTHIBATE OTPOMHBIE TePPHTODHM,
XapaKTepusys B PasIHYHLIX HX 9acTAX 00Ny HANDABIEHHOCTL W CHEIH-
(ugeckue ma3MeHenus oOmena pemlecTB., M3 ckasaHHOro caefgyer, uro Gmoreo-
XEMHYecKoe pailoHIpoBaHHEe H KaprorpadupoBaHHe — 3TO BayKABIE CHOOCOOBI
neygeHnsa Omocdepsl, PACKDHITHA KaPTAHE ee OHOTEOXMMHYECKOIO CTPOEHIIA.

Haprer GnoreoxuMmIeckoro pailoHMPOBAHUS JOKHEE! BOMTH B reorpaduueckme
arinacel o0INE ¥ 9ACTHEIE.
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IEOXIMITYECKASI SKOJIOTTA OPIAHI3MOB
B YCJIOBISAX PA3JIMYHBIX
CYBPETHOHOB BHOCOEPDI

Tnasa 12

TEOXUMHWYECKAA 9ROJOTNA OPTAHN3MOB
B YCJIOBUAX BOPHBIX CYBPETHOHOB BEMOC®EPBI

Bopusie upopnninn Cenepo-3anaanoro Kasaxcrama, Boparie nmmennie memn
Hen30e;KHO J0JUKHEI BRIKYATL OPTAHHBMEI JREBOTHEIX ¥ YeIO0BeKA, HONyda-
0I@EX 6O0p U3 PACTUTENLHOR IWINM U NUTHEBBIX BOA. ITO0 IABAIO OCHOBAHHE
CUATaTH, 4TO 0Op, KOHIEHTPHPYSACH B DPACTUTENBHBIX M JKMBOTHLIX OpPTaHH3-
MaX, MOKeT OKAa3aTh BINSHUE Ha IlIpomeccl o0MeHa BeNIECTE M, B OIpefe-
JIEHHBEIX YCJAOBHAX, BBIBBHIBATL OOpPHBIE TORCHKO3BL 'Tak kKar mW3OLITOR Gopa
umeer B Ilpwkacomm ApesHee UPOMCXOKJEHWE W SKEBEIE OPraHH3MEL JJIN-
TeIbHOe BPEMA HCHBITHIBANN BIHAHME MOBLIIeHHBIX KOHUMEHTpanui Oopa,
MOIKHO OBITO OKWJIaTh, YTO 9YACTh OPTAHMBMOB OKAKYTCH IPICIOCOOIEHHEI-
Mu k usbeiTRy Gopa. ITocramzeHHBEle HAMH BOLPOCEI [eOXMMIYECKOH DKOJO-
ran  (Kosausckmit, 1957, 1958, 1962, 1963) nMeor He TOILKO TeopeTmue-
CKHIl HHTepec, HO W HECOMHEHHOe XO03AHCTBeHHOe 3HAYeHme, Tak Kak Apa-
mo-Kacouiickas HWBMEHHOCTH MABISETCS 30HOH MHTEHCHBHOIO FKUBOTHOBOJI-
CTBA, KOTOPOE 0asMpyerca B OCHOBHOM HA €CTECTBEHHBIX IacTOMmax. 3mech
VCHIHBAGTCH PA3BHTHE MACO-MOJOYHOTO CKOTOBOJCTBA M Bejierca Ooabias
pafoTa mo YIyduleHHI0 MECTHHIX MAaJOUPOXYKTHBHEIX HOPOX OBl TPO3HEH-
CKEMH MEDWHOCAMH, THTAAMH, HPEKOCAMR ¥ KaparRyIbCKAMA oOBIaMu. Bo3-
HEKAeT BQ)KHAA Bajava OmOreoxmMBUeckoro usywsenns Apano-Kacumitcroit
HO3MeHHOCTH Kax obmactm, oforameHHOHE DOPOM, 9T0 M HOCHYRIIO OCHOBA-
HEEM [is opragmsandm B 5Ty 30HY B 1955—1958 rr. cnenmanbHEIX DECIe-
munumit Beecolosnoro mECTHTYTA 3REBOTHOBONCTBA M VIHCTHTYTa TEOXMMEM WM.
B. U. Bepmagckoro AH CCCP (Hosanbckmit, Ananmdues, Illaxosa, 1965).
Wecnepopannem Opiza oxpadenma OOIDNpHAA TeppuTopEs OGOPHOrO oboTAIme-
HYSI, PACIIONOKeHHAA ¢ 3amafa Ha BOCTOR MEMKY BaIafHOM TacThI0 MEKILy-
peussa Bouara — ¥Ypan m macemeHHBIME nyRrTamMmE Yppa m Amra, Temup, m or-
paHMYeHHAS C CeBepa T, YpambcKoM, ¢ ora — IMooi u r. Hymwcapsl. [lns
CpPaBHEHHA DPEARNUN PACTHTENLHEIX W JKMBOTHEIX OPTaHHBMOB HA TNOBHIIIEH-
HoOe Cofiepskanue B cpefle Gopa OB BHIOpAH KOHTPONBHELI palioM K ceBepy
or Ypaiscka ma orporax Ob6mero Ceipra, OGmmskmit mo ¢usmko-reorpadn-
YeCKMM H XO3MIiCTBeHHBIM YCJIOBHAM R pafioRy 6OPHOTO 3acON0OHeHWsd, HO B
MOYBAX W BOJAX KOTODPOTO cofeprKaHme 6opa NpmOIMKAeTcA K CPefHeMY WIH
K KOHIEHTPAIME €r0 B HTATOHHEIX YeDHO3eMHEIX HpoBHENHAX, [eoxmMm-
gyecKag 9KOJOTMSA, HCCHe/yiOMmiasd pPeaKnud OpraHu3MOB HA Te0XHMETECKUE
darkTopsr cpefsr, B JaHHOM ciaydae — Gop, Hemsbe;KHO ROJUKHA OCHOBHIBATHCH
Ha 06OrauieHAN HOYE @ BORX GOPOM, HA KOHOCHIPHPOBAHHH €ro pacTeHId-
ME I BX GHOJOrNTecKEMH peaknmaMu Ha M30wTor Oopa (cM. raprer GOpHOR
gposmanua — puc. 15—79).
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Tabamma 32

Conepskanue Gopa B moupax (B mz %)

BopHadA NPOBUHIHAA KoHTponsuslik paftor
Honnae Conepsxkanue 6opa, me% o Conepsxanne Gopa, mz%
Tlouser CTBO = CTBO e
obpaz- maken- | MUHES ] onen- | oGpas- makc- | ool | cpen-
ooB MaJIbBHO®E ﬂgélb f Hee ooB MaJIbHOE Hoe nee
HamTaHOBbHIE 17 8,80 0,11 4,72 19 7,76 0,46 | 2,64
YepHO3EMBI —_ — —_ — 7 3,90 043 | 1,92
ConoHYaKT 32 40,0 2,0 11,47 9 8,65 24b 1452
Bypsie nycThEHO- 69 356,0 14 29,93 — — - —
CTEeIHEIe
CooHIBI 20 31,82 0,80 | 10,43 - - — —
JIyroBbie 23 10,89 0,30 2,22 — — - —
TTOYBBI PEYHEIX i 2,0 1,90 3,51 —_ — — -
NoIM
Ileckm 12 6,90 1,10 3,42 — — — —

Bop B nousax. TToussr paiioror GopHOro 3acoNoHenWA HAKAIIMBAIOT GO~
mue KOJAMuecTBA Gopa B OTIANYHE OT MOYB KOHTPOALHOro paiioma (radm, 32).
IIpu srom B paitoHax GOPHOTO 3acONOHEeHHs Ha 00IeM (DOHEe IOBLIIICHHOTO
cojiepsranmsa Oopa HaOmIOAaOTCA MO3AaMTHEIe IATHA ¢ 09€Hb OONBIINM HAKOI-
aeanem Gopa (mo 0,356% mna Oypeix UycTHHHO-cTEnHEX louBax). B KoH-
TponbHOM paiione HabmiofaeTcs Golee paBHOMEPHOe pacipefieieHiie Gopa mo
BeeM TmouBaM. VlcrmioweHHeM SBISIOTCS JIYTOBEIe IOYBBI, TepAliine Gop B
pesyanTare ITPOMBIBANHS IOYB HABOJKOBEIMI BofaMu. Eciam cpasHuTh HaIIm
JaHHBIe cO CPeNHNM cofepskammem Oopa B uepHoszemax (7 - 107%%), xoro-
peie npmanMaiorca sa dtamon (Hosambermit, 1958), o Oypile mycrsiHHBIG
mouBsl DOPHBIX paifonoB Harammsalor Oop B 2—508 pas Goablue, coIoH-
qaku B 3—57 pas, comoHNEl B 1,1—45 pas, KamraHoBLIE W JYTOBBLE TIOYBHL B
0,4—15,6 pasa, peanan moiima B 2,7—7,8 pasa, neckn B 1,6—10 pas Goawiue.

ITo cpaBwennio ¢ MepHOBO-IIOJ30JIMCTEIMI TOTRAMA OYPHIE TYCTHIHHEE TMOT-
Bpl DOpHBIX paiioHOB Gorade OGopom B 688 paz, comoHust B 73 pasza u co-
aonvakum B 63 pasa.

Pazmuuusa B comepsxanunm Gopa B OJMHAKOBEIX I0YBAX pa3HEIX Teorpadum-
yecknx paiioHoB (Bmmorpapos, 1957; Cmmarnn, 1946; Hopamscrmit, Anjpua-
nmopa, 1970)yxassiator Ha 710, YTO HAKOIIEHHWe Oopa B I0YBax, B OCHOB-
HOM, BaBHCHT He 0T M0YB0OGPA30BATEIBHBIX IPOIECCOB, 4 OT TROJOTHYECKNX
M TEOXHMHUECKHUX 0cOoOeHHOCTell IofcTHIalomux mopoy (Hammdime GOpaToBbIX
JIMH3, KAPCTOR U T. 1.).

Bop B Bopax. I'mjiponornuecknii pesxny Cesepo-danajgnoro Hasaxerana or-
HOCUTCS K noaycyxomy m cyxomy tunam (Marcmmonnd, 1955). B cesepnoir
yacTn OOpHOH HPOBMHIAA PACIHPOCTPAHEHLI HPHPOAHBIE BOIBl KapOOHATHOTO
Kiracca ¢ mMuHepammsammed cepime 1 2/u. Bopmer p. ¥pam orHOCATCA K XJI0-
punnomy kxaccy (Amemun, 1948). IOro-socrounaa gacts GOPHOIT IPOBHHILHIL
HMeer cynbarHbie BOABI ¢ MuHepaamsammeil ceime 1 e/u. [los Heroropwix
036D W TPYHTOBEIX BOJ{ XapaKTePHHI WMHOTIMA fAaske paccoasr. Mz Tadm 33,
rje HpuBejleHbl PeayabTaThl HAIMNX aHAJM30B Ha COjiepiKaHHe 0opa B npu-
ponmbix Bomax Cesepo-Sanammoro Kasaxcrapma, Bmama 000TamleHHOCTH HTHM
HJIEMEHTOM BOZ GOPHOII MPOBHHINH [0 CPABHEHIO ¢ KOHTPOXBHLIM PAROHOM.

Bop B pacremusx. Becoma xapawtepmoe Bamsaue OOpHOe 3aCONOHEHUE
OKA3pIBAET HA PA3BHTHE PACTEHUI, ¥ HUX HOABIAECTCS LEJBIE psji QHamomo-
THYCCKHUX 1 MOI](I)OJIOI'H‘-IBCKHX HOpN3HaKOB Hp}lCHOCOGHCHHOCTII K YCJOBHAM Treo-
XAMUYeCKOil CPeIEL.
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Tabamma 33

Conep:xanne Gopa B Bogax (B xz %)

BopHasa NpoBMHONA KoHTpoabHLL palfoH
o s Conepsxanue 6opa, m2% Tomria: Copepsranne Gopa, M2%
HerodHuk CTBO CTBO

06pas- MAKCH- ﬂgig_' cpei- | ofpas- MaKCH- Mo | opens

OB MamgbHoe | ol Hee OB MajIbHOe i Lee
Pexn 14 0,28 0,03 | 0,09 1 - — 0,03
Koxozsr 44 0,5 0,02 | 0,45 4 0,04 0,03 0,04
Coxensie o3epa 5 10,8 0,09 | 1,95 - - — -
ITpecuoBoEEI® - — — — 9 0,013 0,065 0,04
osepa
Copet T 3,0 0.60 | 1,39 —_ —_ — -

Ilpu me cmiapHOM OOPHOM O00OTAINEHUH I[I0YB PACTEHHA MOTYT VBeIHdi-
BaThes B csouX pasMmepax (mmHorma B 2—3 pasa). Jlmerss UX CTAHOBAT-
csa Oosee COTHBIME, KPYIHBIME ¥ Jajke B CAMBIi 3A4CYILINBEIH MEPHON 0C-
ratoress sexenbiMu, Hampnmep, B monymamusix nupyTHaka (Kochia prostrata
Schrat) B arnx ycaoBusx o0pasyiorcs MoON[Hble MHOroctefebHbIE KYCTHI [0
80—90 cam mwrcormr m go 60—70 enw w puamerpe (Bysuios, Illemipsiena,
1955) . Ilpouspacrawimas TaM ke Genasg noasahk (Artemisia lercheana Weh.)
mpocrmraer BpicoTl O0 cx m 30—40 em B pmamerpe. OrjenpHbIC DKIEMIIA-
pEl B ee momyaammm comepskar mo 60—80 crebmeit m MMET GOIBIIOE KOIH-
YECTBO TOHEPATHBHLIX TMOOEI0B © KPYIHBIMM CONBOTHSIMH M ¢ OGOJNLINNM KO-
augecTBoM IBeToB. CBOMM XapakTepPHBIM B3eJEHOBATO-CEPHIM IBETOM IIOJIBIHE
Ha oforamenHex GOpPoM MAcTOMINAX Pe3Ko BRIAexseTcda Ha oOmeM goHe pac-
THTENRHOCTH. TOYHO TaR Ke YBEeINYHBAIOTCS B CBOHX pasMepax m JApyrue
pacrenus: mrenerek (Anabasis aphylla L.), tepecken (Eurotia ceratoides
C. A. M.), xepmer moayrycrapaukopsiii (Limonium suffruticosum Ktze) =
muorne cousinkn (Salsola). Ilmka passurnsa pacrennii ma mousax ¢ GOJBITHM
RonugectBoM Gopa mporeraer ropasmgo Obictpee (Bysmos, llsepsiea, 1955).

B mectax, e mousnl cofiepikar ocoGeHHo GOIBINNE KOIMIECTBA Gopa HIH
rjle OH HAXONUTCA B JETKOIMOXBIKHBIX YCBOJEMBIX COETUHEHHAX, HEKOTODHIE
pacrenua mprobpeTalT ypojuanBbie (HOPMEI, MCULITEIBAIT YTHETEHHEe B POCTE
n rafHyT. YCHUANBACGTCA BeTRIeHHe pepxymexr crebmeii ¢ obfpasoBanuieMm
MyTOBOK Muorouucienusrx jucrees (Bysamos, Ilseipaesa, 1955). Hanpuwmep,
puropryn (Anabasis salsa Benth, v. depressa) ma rugpobopamurosnix Me-
cTOPOsKAeHHAX 00pasyer KPYIHBIe CHIBHO pAcCILIacTaHHEEe (OPMHEI ¢ YROPO-
yeHHBEIMI Me;inoysamamu, [logofHas naMenduBOCTE HAGMIORACTCS Y cOlepoca
(Salicornia herbacea L.) (pme. 80) m psma mpyrmx consmok. Tepecken,
OPYTHAR, KepMeR NOJYKYCTADHUKOBEIH Ha OODPOHOCHEIX «KpacHBIX TIIIITHAXY
mpuoBperanT HeecTecTReHHYI0 cremsmyioca dopmy. B arom caydae mias mmx
XaparTepHO LOKEITeHHe I OIafeHHe JIHCTHEB, YCHIEHIe TajioobpasoBaHms,
IMepcrucran comsamka (Salsola Lenata Pall.) mopaskaercs rHEABI KOPHEBOI
mieiiknm # nmorunbaer, He 3aKOHIHE CBOEr0 Pa3BUTHA.

B wmecrax, rge 0opatsl BHIXOAAT WOYTH HA MOBCPXHOCTH, PACTHTEILHBIL
MOKPOB OTCYTCTBYeT COBeplIeHHo, BerpedaTcs IHIIL efiNHMYHEIE YPOJIIN-
BEIE KYCTHKII IIePCTHCTOH CONTHEN W KePMeKa MOIYyKYCTapHHKOBOTO, KOTOPLIE
B KOHI¢ Koumos norudaior. Jimm, marponmas consnmra  (Salsola  nitraria
Pall.) npmenocoGieHa K MaKcHMAaJIbHBEIM KoHIeHTpammaM OGopa. Oma Mosker
pacTH u paspEBAaeTcs Ha moYTHM umcroM yiaexcure, IlpoBefeHHBIe analormd-
mete mecmenosaums B CIIA (Hemmepman, 1920) rawike ykasnBaior HA Mac-
coByio rubens pacreHuii OT BRICOKNX KoHIeHTpammii Gopa B mousax («[lo-
amua cMeprimy B Hagndopaun). ITpuramnsr msMeHINBOCTH PACTEHI B MeCTax
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BRICOKOTO cofep:kamua Gopa Tpebyer HaxbHEHINETO HETAAbHOTO H3YHOHHA,
TaK KAk H3BECTHO, YTO HEKOTOPHIE W3 ONWCAHHHIX IPH3HAKOB BO3HMKAIOT IIOX
JICHCTBIEM BHICOKHX KOHIEHTPAI[WH JPYIUMX COJeil, HaupuMep, XJIOPHCTOTro
" marpua (Kemmep, 1928), xoropsiMu Tar:ke 000TalieHBl IOYBEL MCCJEYEMOTO
paitona,

B rabm. 34 upuBemeHBl pesysbTaTH HAIMOX aHANH30B pacreHUii Cese-
po-3anagroro Hasaxcrama. 113 Tabmuinr ciaegyer, 9To PacTeHHA MO
Pas3aHYHBIX BHAOB HEOI@HHAKOBO pearupylT Ha WabBITOYHOe cofep:anme Gopa
B pasnauunblx moupaX. [lonmeram rpynumer A. maritima, manpuMmep, comepskar
ero Tem Gonpme, wem Gombme GopoHocHOCTh mou, Hpome arTnx moabimeir
KOHIEHTpaTOpaMu Gopa ssiasmiores conepoc (Salicornia herbacea L.), Guiop-
rya (Anabasis salsa Benth.), momouait (Euphorbia sequieriana Neck.)
u mepeructas congaka (Salsola lanata Pall.). Ilpm »rom mBaGmomaercs
3HAYATENbHAs BHYTPHIONYAANNOHRHAS M3MEHIHBOCTE [0 CIOCOOHOCTH KOHII@H-
TPHPOBATL $Op — MAKCHMYM H MHHUMYM CcOfep:KaHda Gopa — Ipejeinsl BHYT-
PHIONYIANNOHHO{ W3MEHYHBOCTH B PA3INYHEIX MOYBPHHLIX YCIOBHAX HA OC-
HoBaHMuM aRaxmsa cpegEux mpo6. HaoGopor, pasmmiHLble SJaKkW cOREp;Kar He-
OonmbIime RoamdecTBa GOpa HE3aBHCHMO OT KOHIOEHTPAWH €ro B I0YBAX
OpOBHHONT. ¥ HUX BEYTPHOONYIANHOHHAS W3MEHINBOCTL KOHIEHTPHDPOBAHHI
6opa, mo-BEANMOMY, BIpaskeHa ciabee.

dupemMuyeckne 3a00JeBaHNA RABOTHHX B IPOBHHIINA, 000TAI{EHHOI DOPOM.
Pacrennsi-RoHIEHTPATOPEL GOPA IPECTABIAIT M3BECTHYI0 OMACHOCTE A JRM-
BorHEIX. HampmMmep, oBmBI BhIMacaeMele Ha pasamdnpix nacrommax Cesepo-
Samagmoro Hasaxcrama MoOryT moTpeGiATs B CYTKH C BOAOH H TPAaBOH B
OTHeNLHEIX cayyaax 7o 3 2 Gopa, B cpeppeM ke ot 0,086 mo 1,457 e
(rabn, 35). KHar caemyer w3 Tadaunrer, Ha 3JAKOBO-PasHoobpASHEIX HacTOH-
IMax II0YBEHHBIX 30H, oforarmemusix GopoM, oBiel morpebisior Gopa B 4 pasa,
ma GeaomonsHELX — B 10 pas m ma GemomoabIHHO-cONANKOBLIX B 40 pas Gomnb-
me, 9eM OBIBI CBOOOJHEIX oT OOpHOTO 3acojJoHeHHA 30H. HpoMe Toro, meohxo-
AHMO YYUTEIBATH MOTOAHATEILHOE IIOCTYILIEHIe Gopa ¢ BOJOI.

Takoe sHauNTeIRHOE COfepskaHHe Oopa B CYTOYHOM eCTECTBEHHOM panuu-
He He MOKeT He CKashlBAThCA Ha RESHEMeATeILHOCTH KHBOTHBIX, ocofeH-
HO, echimm y4ecTh, 4To Oop obnafaer KyMyHAATHBHBIME CBOHCTBAMH M OBIH
KaKI0H X03AMCTBEeHHON HOOYIANHW XAPAKTEPH3YIOTCA OOPedeNeHHBIMH Tpa-
HanEsaMH UpHcnoco0HTeNbHOCTH K PeryAEpPOBaHEI0 o0MeHa (opa B Opramms-
me. IloaToMy yuacTHUKAME DKCUHEJUIMII COBMECTHO C 300BeTePHHAPHBIMH cIIe-
nuamucramu  Cesepo-3amammoro Ha-
BaxcTaHa OBLIA IPOBEJEHEl MACCOBBHIE
KIuAndecKne 00CIeOBAHAA COILCKO-
X03AMCTBEHHEIX JKMBOTHHIX (B OCHOB-
HOM OBeI) C IeJhi0 BHIABJICHHUS 3a00-
AeBAHNI, KAMEHKa KOTOPHIX HaMOMMH-
fpaeT OOpHBIE TOKCHKOBEI — OCTPHIE WIH
XpoHuYecKHe. OTH 00CIeTOBAHAA II03-
BOJIMIN BEIABUTEL Golee miam MeHee JIO-
KaJbHOE pACHPOCTPAHEHWe THKEeJBIX
mopasKeHmit JRETYI0YHO-KIIITeTHOTO
TpaKTa OBEIl B MecTaxX BEINaca MX HA
oforamenHEx GopoM mactOmmax 3a-
magao-Hasaxcrasckoit m I'ypeescroi
obmacreit.

Puc. 80. Comepoc (Salicornia herbacea) ma
GopHOit  OHOTeOXHMETECKoll — HpPOBHHONH.
CunpaBa — HOPMaJbHOE pacTeHHe, caeBa —
nsmeHemnaa ¢opma (mo H. H. Byanosy u
A. A. MIsripaesoi, 1955)
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Tataunga 34

Conepsxanne Gopa B pacrenuax Cesepo-3amagmoro Kasaxcrama

1 Bopnsii paitor - Hourponwsusiii paiton
; = Conepsxanue Gopa, m2% : i CopepskaHue Gopa, M2
ITousa, Ha KoTOPOi KOJIHYe P pa, KOITHYE P pa, m2%
BBATO pacTeHHe CTBO GTBO
CpeHHX MAKCH- MHUHH- en- cpenqHAaxX MaKCH- MHAHH- =
| a0paa- Mangnoe | Maww- | TR | oGpaa- Memezoe: |Maase | 9PER
i nos Joe_ te | OB € |moe |Hce

Hoapmn Genan (Artemisia Lercheana Wed.)
Byprle mycTHHEABLE 19 176,00 3,00 | 34,18 — - — —

Conorgarm 4 39,40 0,62 | 14,72 — - — —
Jlyrostie mesaco- 8 32,81 6,20 | 6,35 - — = -
JIeHHEIE

Ieckn 4 6,00 2,40 3,80 — - — —
Kamrauossie J 3,10 2,90 | 3,03 6 7| 1,43 | 213
Yeprozemsl - — — - 2 3,80 2,50 | 3,15
HO:IBLI PeYHEIX 3 3,60 2,10 3,00 — —_— —_ —
oM

Kepmer moaykyerapamkossii (Limonium suffruticosum Kize)

CouoHIaKA 4 29.00 0,28 | 9,18 -~ — — —
Byprie nycTEHEABIE 7 29,00 045 | 889 - — — —
ITeckn 1 e — 540 — — — -
Ilo:nm PeYHEIX 3 9,80 £20 5520 — — — —
oM

Kamranossie 4 5,20 1,10 | 3,65 1 = —= e
JIyropnie mesaco. 1 e — 11,25 — = = —_
UeproaeMbl — — — — 1 — — | 242

Coxepoc esponeiickmii (Salicornia herbacea L.)

Bypsle nycTHIHERIE 5 23,00 12,00 | 17,92 b — — —
ITouskt pevsbIx 2 4,50 320°]F 385 — — - —
TI0HM

Cononaaku 1 — — 4,00 — — — —
Hamramopsie - — —_ — 1 — — 11,83

Impeit moasyunii (Agropyrum repens L.)

ComoHuakm 1 — — | 247 — — — —
JIyrosuie 3 0,94 0,21 | 0,66 o — — —
Bypsle DycTHHEELE 6 2,04 : 0,55 — — — —
Hamramozoie 1 i — | 022 e it = —
ITeckn i — — | 0,41 — — — —

J1m saboneBannf, HasBaHHBIE HaMu OODHBIME SHTEPHTAMI, MOPAKAIOT KAK
MOJIOIBIX, TAK W BBPOCJIBIX MKHBOTHERIX. lIpaBia, MomofHAK sa0odeBaer He-
crkonbko wamie. OcoGeHHO CHIBHO mopaskaiorTcs BBo3mMble B (CeBepo-3amaj-
et Hagaxcrad B MeMAX yIYINIEHAS MECTHBIX HOPOJ IPO3HEHCKIE MEPHHOCH,
npexocsl u muram. AGopHreHHEIE TOPOXBL CTPAfAlOT HECKOILKO MEHLINe
(pme. 81).

AHanu3a cTaTHCTHIECKHX CBefleHHmi 00JacTHEIX CeIbCKOX03AHCTBEHHBIX YII-
PaBIeHWi NOKA3ak, YT0 B palioHax GopHOro oDOTAIEHWA B CpeJHEM NOpa-
sKatoTcA 3a00eBAEMAMME eIy J0YHO-KAMeTHOr0 Tpakra u Jerkux okoxo 16%
BCEr0 WOTONOBBSA cO cMepTHocThi0 no 41% ot umena saGomesmux, Coormer-
CTBeHHO B paiioHax, cBoOOAHEIX oT GopHoro oforamenns, 3afoaeBaer BCero
aumb okomo 4% co cmeprmocreio mo 169Y or umena saGomeBmmx., JHaUM-
TeIbHO GOMBIIAN MPOIEHT 3a00eBAEMOCTH ¥ CMEPTHOCTH B paiioHax OopHO-
ro oforameHns Mo;kHO O0BACHATL TONBKO HEOIArONPHATHBIM BIHAHHEM W3-

147



Pme. 81. Mcromennas oBma Beaegereme  safosienamma GopHBIM DHTEpUTOM B OGopHOI
Gioreoxummueckoit nposuanun (Cesepo-3anaustii Hasaxcrau)

OBITKA B KOpMax W IHTHEBBIX BOJlax (Gopa, Tak Kak Bce YCIIOBUA
COepHRaHia U KOPMICHAS OIIMHAKOBEL

Boapinas wacrs 3afoneBaHuil IajaerT Ha BeceHHe-JIeTHHIT uepHoi. B sto
BpeMdA OBIEI BEIMACAIOTCA HA IAcTOMIAX, PACIOJI0KeHHBIX Ha OYPHIX W Iy-
CTETHHO-CTeIHEIX II0YBAX, KOTOpEIE CHALHO oforameHnr OopoM. Swmmolt Ke
9aeTh OBEI[ OTTOHAETCs B NOUMY p. Ypal B IOTKAPMINBAIOTCS JIYTOBBIM
ceHoM ¢ HefonpImum copep:kammeM Oopa. Te OBIEIL, KOTOPEIe 3UMYIOT Ha CO-
IAHKOBLIX macrommax mobepeskns Hacumiickoro mops, Goxelor m smmoit. IIpo-
ROMGRATEALHOCTD G0de3HH OnpeReiuTs ObI0 TPYAHC, TaK KaKk GOMbHEIC RHBOT-
BEIe 0OBIYHO 3a0WBAICH, HO B eJUHAYHBIX CIyYafgx yAadoch YCTAHOBUTE,
g1 3adomesanme munrea 1,5—2 Mecsana m sakaHYImBaercs cMmeprbio, Hmorma
OTMEYANNCh ¥ «MOJHEEHOCHEIeY (OPMELI ¢ THOENBI0 MKWBOTHLIX Yepes 3—4 JHs
mocie Havaja safojgeBaHms,

Y oBem, mopaskeHHHIX OOPHEIMH YHTEPHTAME, OTMedaeTci o0lmee HMCTO-
IeHNe W yrHeTeHIe, HO ANMeTHT cOXpaHAeTcs W He mappameH. Ormedaer-

Apyrie

Tabanra 35

Copepscanne Gopa B CBEKECKOIIEHHOM pasHOTpaBhe (2/K2) M CYTOYHOM panmoHe OBeIy
(B r/eyTrH) Ha pazamyEbIX macroniax (asryer, 1956 r.)

3nakoBo-pasHoo0pasHoe
nacTomme

BeaononsiazEoe nactinie

BeonoiabslHHO-CONANKOBOE
nacrinuie

JIyroso-noiiMeHusle MOYBEI Bypo-nycThHHEIE TIOYBH Co.nom[r?mu
e N e
Hacrémunoe pasEOTPaBbe
0,014 570057 | 0,092 Ve S091 0,014 0,786
Cyrounniii panmon (8 cpexmem 1500 2 cyxoit pacTaTensEOCTH)
0,021 0,086 0,138 1,457 0,021 1,179
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ci TIOBBIIIEHHAZ JRAKAA, XapakTepHLl IOHOCH, CMeHAIONHECST 3amopaMm,
Mo"a co camseio ® Kposbio. [losmHee B CHIIy MOHHKEHH; pESHCTEHTHOCTH
oprannsMa OPHCOSNUHAIOTCH SABICHHA OPOHXONHCRMOHNUN: GOXe3HEeHHEBI TIy-
X0l Kammeab, XPHUOE, CIU3HCTO-THOHHOE HCTeYeHHe W3 Hoca, ONBIMEKA. TeM-
nepatypa momgamMaercsa mo 43°. Ha rpyim IOSBIAIOTCA OTeKW, HEPeJKH BOC-
HaJieHus CycTaBos KoHewHocTell, [{poMe TOT0, B HEROTOPEIX CIYIAAX K KOHILY
safomepana HaGIIOAI0TCA CYIOPOTH, JPOKL, KOHTPAKTYPEI, MAPaIndi W Ma-
HeRHbIe OBUM{eHHAA,

Heof6xopmMo orMeTnTh BechbMa CHJABHOE paclpocTpaHeHWe B pailomax Mak-
cuManbHOro GopHOro oforameHHsi B paAfe paiionor ['ypoesBcroit o6m. Kpymos-
HOTO BOCHAMEHMZ JeTKuX v BepOuiofos (T. H. «Y4epHOe IerKoe») I TKeIBIX
DHTCPHTOB Y TEJAT,

Boabmas marpysra oprammaMa GopoM IPHWBOANT K oOIMeMy TOHHKEHUIO
PE3HCTEHTHOCTH H THKEIOMY TeYeHMI0 O0BIYHBIX UH(EKIHOHHBIX 1 HenH(eR-
HHOHHRIX 3a00JeBanmil.

HeobxomuMo yumTeIBATE, YTO dHJleMATECKAe 3a00JeBAHMSA, BHI3LIBACMEIC
u30BITHOM WM HEJTOCTATKOM B cpeje ONpeflelIeHHBIX MUKDPOIJIeMeHTOB dallle
mopaskamT TOIbK0 0K0I0 10—209% KRHBOTHBIX KayKION MONMYIANNM, TOrMA KAl
GoapIIag Y4CTE WX 0CTAETCHA 3[0pPOBOH, NPHCHOCOOMEHHON K peryiaammm 00-
MeHa JKCTPeMATBHOTO BHeMHueckoro (axropa. BriscHeHHe mpolleccos mpn-
cnoco0IeHNs JKABOTHOTO OPTAHMBMA K HeJOCTATKY WIH W3OLITKY MHKpO-
DJIEMEHTOB IIPEICTARISET He MeHBINNIT WHTepec, wYeM IIPOIEecCOR pasBHTHA
aHfleMugeckoro 3afoseBanns. dra mpodieMa CBA3AHA ¢ T'eTepOreHHOCTHIO MO-
nynaanuit. Tombko raybokas ¢usmosornyeckas, OHOXUMIYECKAA W TeHETHIE-
CKaf XapaKTePUCTUKM OPraHU3MORB, COCTABIAIIIAX HONYIANHI0 MOMKET ABHTE-
CA OCHOBOH [IA NMOHNMAHIS MeXaHH3MOB 3a00TeBAHIS W YCTOHTHBOCTH K
HKCTPEMAIBHBIM TeOXUMIYecKIM (agTopaM CpejbL.

HounenTpuposanne Gopa opraHaMl H TRAHAMH OBeIl m o0Mem Oopa y
mnx. Hamm 6Bl10 m3yveno ma GoJbIIOM KOJMYECTRe KIHHNYECKH B0POBBLX
oBell pacmpefernenme 0opa B MX Opramax M THKAHAX.

Tabauma 36
Bop B TRaHAX W OPraHax 3J0pPOBBIX oBen (B M2 Y, HA CHIPYIO TRAHb)
BopHaa npoBUHIIHA HourponbHb paiion
Conepsanne fopa, m2% Conepsxanmne Gopa, m2%
Opraisl H TKAHK .
ottt e o ST ST B, SRR O T T
Jlerkue 0,016 0,087 0,043 (5) * 0,032 0,074 0,048 (4)
Touru 0,088 0,456 0,258 (4) 0,014 0,077 0,042(3)
#HEpoBast TRaHB 0,024 0,243 0,084 (4) 0,006 0,032 0,019(2)
[egenn 0,003 0,094 0,044 (4) 0,014 0,017 0,016 (2)
T'onorHOIL Mo3T 0,037 1,208 0,464.(5) 0,052 0,052 0,052 (1)
CKeleTHBIE MEIIIITED 0,027 0,357 0,103 (5) 0,044 0,065 0,056 (4)
Cenescuka 0,016 1,002 0,242 (5) 0,006 0,069 0,031 (4)
TpyGu. KoeTh 0,023 0,087 0,051 (5) 0,036 0,036 0,036 (1)
Kposs 0,007 0,072 0,027 (3) 0,002 0,031 0,019(3)
MurosnEad HKe- 0,139 1,190 0,665 (2) 0,659 0,659 0,659 (1)
mesa
Hajanoveuraxn — — — 0,038 0,058 0,058 (1)
Nlepers 0,173 0,173 0,173 (1) 0,200 0,200 0,200(1)
HocTakit Mmoar 0,327 0,327 0,327 (1) 0,101 0,101 0,101 (1)

# [fafpa B croOKAX — KOMHYECTBO MO/ ONBITHBHIX }KABOTHEIX.
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OBupr paitonoB 00opHOro oforameHus HAKAINIABAKT 3HAYATEILHO GOILIIHE
KonuiecTsa Gopa, Wem Kourpodbnbie jkupoTHEIe., Fime Gompme Gopa makam-
I@BaeTcs B OpPraHusMe OONBHEIX OBeIl, B3ATHIX ¢ macTOGHmI, oforamesHsx 6o-
pom (rabm. 36, 37). Taxum o6pasom, GHOTOTHYECKAA PEAKIUA CEIbCKOXO3Si-
CTBeHHBIX JXHBOTHBIX HA H3OBITOUHOE MoCTYILIenne Gopa ¢ KOpMOM Ir-BOJOif,
BEID;KAIOIAACS B PAsBUTHH OOPHEIX DHTEPUTOB, CONPOBOMKAAETCH IHAYATOTH-
HBIM oforamenueM opranmaMa OGopoM. Bo BceM oprammaMe KOHTDOJIBHLIX OBEI,
BXOIAMHEX B COCTAB LOLYIANWHA KOHTPOJILHOTO pAailoHA, CONEPMHTCHA BCETo
245 m2 Gopa, a y OBell KIMHWIECKH 3J0POBHIX H OOJNBHEIX OOPHLIMH DH-
TEPATAMH, B3ATHIX ¢ oborameHHEEX Gopom mactOmumi (ofe Tpynmel BXOJST B
COCTAB OFHOH TONYJIANWH), €ro COofep:RaHHe COOTBETCTBEHHO YBEAMUHBACTCH
no 39,2 u 1454 me. ITH jaHHBEIE XapaKTePH3YIOT TETEPOTeHHOCTH ILOILYJIs-
mua oBer] GOpHOR MPOBAHIHA [0 CIIOCOGHOCTH PeryanpoBars o0MeH Gopa mpH
ero m30bITKe B parmoue.

YV srux Tpex Trpyun oBell OTMEYAITCS M PesKue DPasjiuuMg B BHjlede-
HUX u3 opraHEsMa 0opa W ApYTMX MuHepaJbHBLIX Bemects (rtabm 39). Ilpm
aTOM, mpeskfe Bcero ofpamaer Ha ceGa BHEMaHHe safepmka 0opa B opra-
HI3ME OBeI[, B3ATHIX ¢ oforaleHHELIX 0OpPoM macTOMOI. ITa 2AMEPKKA 0CO-
0eHHO BeJWKA Y KUBOTHEIX, 00BHBIX OOPHBIME dHTEPHTAMM, ¥ KOTOPHIX IIOY-
T TOJHOCTHI0 TPEKPAN[AeTCS PKCKPEIHA 00Pa MOTKAMIL.

ObMen Mejim H IUHKA y OBeI] HaXOJWUTCA B OIpe/eJeHHON 3aBHCHMOCTH
or obMmeHa Gopa. Y RINMHIYECKHN 3JOPOBEIX OBem m3 GopHoro paiioHa Ha-
OaIOTaeTCA BafieprKKA MelH M IUHKA B OopraEHmaMe. ¥ OOJbHHIX OBel, HA00O-
poT, IPOUCXOANT YCUIeHHOe UX Bhylexenne (oTpurarenbHuii Oananc), OGmeH
Kanelusa m ocdarTor TawiKe HMMEIOT CBOM O0COOEHHOCTH: Y GOJBHEIX DPe3KO
yBeIHUYHBAETCH BBIBEJIeHHE MOYKAMHI KaablUdd m B HeOoIpmIoil cremenm oc-
dopa. Orpunarensusiii azoTueThii Gagane ¥y GONLHEIX 0BeI 00BACHAETCs GOIb-
mIofl morepeil a30THCTHIX Bemects Ipu nonHocax. Takmm oGpasoM, usGHITOU-
HOe MNocTywieHme Gopa ¢ KOPMaMH W BOJOH He TOJXBKO NPHBOAAT K HAKON-
JeHN0 ero B OpPraHH3Me, HO W BBI3LIBAET OIpeJielIeHHBIe MaMeHeHWs1 o0MeHa
MHUHEpaJbHEIX B IPYTHX BEINecTB.

B yenosmax Gopmoit mpoBmHIUN OOPBEHIEIRTeNLHAA (PYHKIAA MOUICK B
cpefilieM MAl0 TOPMOSHTCH Y B3IOPOBHIX JIOfieil M GOMBHBEIX OCTPLIMH dHTe-
puramu (paitonsr, oforamenusle GopoMm), TOrja KAR HPH XPOHHIECKHX HH-
TepHTax, HaoGopoT, cuabHo Bospacraer (rabm 38). MokHO mpemNONOMKHTS,
yTO B pamuoHAX UYeJOBeKA He JOCTHTAeTcA IOPOroBoe cofiepanme Oopa, mpH
KOTOPOM MOKeT CHILHO TOPMOSHThCA OOPBEIIENUTeNbHas (PYHRUHA MMOYEK.

Ta6axumma 37
Bop B opranuzme GoasHbIX oBer; GopHoro paiiona (B 220, Ha cBe:Ky0 TKAHB)
Copepnianne Gopa, m2% Conepsanne Gopa, me%
Oprage! ¥ THAHT MUHA- |MaKCH- Opratsl ¥ TKAHK MWHH- (MaKCH-
Majlb- (MalIb- cpennee MAallb- |Mallb- cpeliee
HOe HOe Hoe HOe
Jlerrme 0,017 | 0,277 (0,120(3)* | TpyGuaTas KocTs 0,026 | 0,037 | 0,031(3)
Hourn 0,048 { 0,736 {0,389(3) (| Lipoms 0,008 | 0,060 | 0,031 (4)

sRapopas TKaHB — — — IMurosunmasn swe- | 0,484 | 1,060 | 0,772(2)
MMewens 0,070 | 4,910 12,334(3) | 7esa

T0I0BHO# M03T 0,021 | 0,303 [0,109(4), | Hapmoueummxi 0,114 | 0,213 | 0,163(2)
CKeJleTHBIE MEITII- 0,020 | 1,559 [0,553(3) || Iepers = 55 0
1B KocrHEBLE MOarT 1,025 | 1,025 | 1,025(1)
Cenesenra 0,060 | 4,011 |2,358(3)

* IMugpsr B CKOGHAX — KOMMYECTBO NMOAONBLITHHX 3KHBOTHBIX.
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Tatauma 38

Copnep:xanne 0opa B CYTOYHOH MOUE UCH0BEKA

‘ e Cpexree co- | Ilpemensr
Ne incio GyTounoe nepKanue KOJTe6anmii
TPYIIED Tpymnst UCCITeIO- | KOMMYECTBO | Gopa, Gopa,
Lanmit MOTH, Mt n_ﬂ],q 2 n-10-4 2
i 3noposnie, I. ¥Ypaanek (KoHT- b 500—1250 b 2—8
POJIB)
II 310poBhie, G0pHAL IPOBIH- 6 930—2850 25 0,1—5
nnsa (KOHTPOJE)
111 BoabHEBIE 0CTPEIME DHTEPU- 6 600—2100 39 0,2—8
Tamu, GOpHAS [IPOBARIAT
v BoabHable XPOHHYECKEME HH- 8 700—3800 29 1—70
TepuTamu, OOpHAT OPOBUH-
s

BosMoskHbIle OHOXHMUUCCKHe MEXAaHU3MEI JeiicTBHA M30bITEAa Oopa mHa op-
ranmsM B YCIOBHAX OOpHoii OmoXuMHuUecKoii NpoBHHINHA. DrisicHenme Mexa-
HE3Ma JelicTBEA u30bITKa Oopa Ha OPraHU3M 3aTPYNHSAETCH TEM O0CTOATENb-
¢TBOM, UTO (PUBHOJIOTHYECKAs poiah 00pa B OpPraHWaMe II0OKa HeHmaBecTHa. Xo-
TH HA PACTEHHAX TOKAzZaHO, 4TO OOp BIMAET HA TAKHE BAMKHBIE OHOXHMH-
YecKHe MpoIiecchl, Kak odomMen yraesomos u Genkos ([Ixonsmmk, 1939; IMxoxs-
muK, Maraposa, Crexaosa, 1947; Wadleigh, Shive, 1939; Gauch, Dugger, 1953;
Sisler, Dugger, Gauch, 1956; Ilrath, Palser, 1956), dorocumTes (fxopme-
pa, 1952, 1955), orkmcanrteanmo-poccTamonuTensnsie mpomeccsl (IIkompnnk,
Maxaposa, 1958; lleiize, Hpays, 1957; Hosamesa, 1958) m mHykiIemHOBEIK
o6mern (Ilronprmr, Comosnesa, 1961; lllxkomsrmur, Maesckras, 1962), nourm
HUYEro HeM3BECTHO O TOM, KAKHM IIyTeM OCYIecTBJseTcs HTo BamsHEe. Hpo-
Me TOro, HeT HCCIeJOBAHMI, MOKA3LIBAIOIIAX, YTO MOJOOHOEe BIHAHHE Oopa
Ha 0oOMEeH BemiecTB HAOIIOJaeTca B FKHBOTHOM opraHmsMme. llpm priacmennm
MeXaHH3MOB [JeiicTBHA 6opa HA OPraHUSM B YCIOBHAX GopHOH OGHOTEOXHMM-
9eCKOH NPOBHHONH MBI [OJKHEl OBIIM H3YIATH BOBMORHYIO POab Oopa B
BOBHHKHOBEHHN 9HAeMH4ecKux sabonepammil, [lns GopHOro SHTEpPHTA THIHYHO
mopasjkeHNe KHUIIEYHUKA, XapaKTepUsyomeecs HEIONHBEIM I[IepeBapHBAHHeM
numu. [locrennee Mosker GEITH clefcTBEEM IOHIKEHNs AKTHBHOCTH (hepMeH-
TOB KHIIEYHOTO TPAKTa, 0 YeM MOKHO CYIHTH IO AKTHUBHOCTH IIPOTEH-
Ha3 W aMHIa3el HKCTPAKTOB, NPHTOTOBIEHHHIX W3 CIH3UCTOH 000I0YKH KH-
meganKa. CpaBHeHNe AKTHBHOCTH TAKAX DKCTPAKTOB A TPeX TPy KABOT-
HEIX — OOJBHEIX W 3J0POBEIX — oforamenHoro GopoM paiioHA, W 3J0POBBIX
KOHTDONBHEIX, B3ATHIX BHE B30HE 000ramieHHs, MO;KerT OBITh ICIOIB30BAHO
IS BEISICHOHWS PacCMaTpPHBAEMOr0 BOIPOCA.

Hamn mamepanack akrmBHOCTH (DEPMEHTOB, yYacTBYIOIMEX B IIpeBpaimle-
HHH OCHOBHBEIX KOMIOHEHTOB IHUINM oBel — Oenkos m yrieeomoB, Ilomydemn-
HEIE JAHHBIE IIOKABEIBAIOT, YTO B AKTHBHOCTH WCCIEAyeMEIX (epMeHTaTHB-
HEIX DKCTPAKTOB TPEX IPYIN ;KWBOTHEIX MMEIOTCA CYIIeCTBeHHEIE PasIHIHA.
Tagr, mporeonnTHdeckre (PEepPMEHTH CAUSHCTON 000JOTKE KHIIEIHHKA y G0Ib-
HEIX W 3[I0POBEIX OapamoB, oborameHHoro Gopom paiioHa, B 2 pasa, a MOA-
SHETYIOTHON smene3sl — Ha 9% MmeHee ARTHBHEL, ueM Yy KOHTPOIBHHEIX. AK-
THBHOCTH AMMIIAZE] 3aMeTHO TOHMKEeHa y OOJBHEIX JKHBOTHEIX IO CpaBHe-
HHUIO CO 3J0POBHIME ¥ KoHTponbubiMEH, OQueBHIHO, uTo CHmEKeHmme (epmenTa-
THBHOI aKTUBHOCTH KHIIEYHWKA WMeeT HEemOCPeJCTBeHIoe OTHOIIeHHEe K
ommcaHHOMY 3afoXeBaHmMI0 OBem H, IO-BUIUMOMY, SBISICTCS COIYTCTBYIO-
muM eMy npusHakoM. Omo o0BSCHAET HEIOJHYI0 IIepeBapHBAEMOCTh IHIE
H ILUIOX0€ YCBOGHHE €€ OPraHM3MOM.
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Tabauma 39

OOmen Gopa W APYrHX XUMHYECKMX 3JIE€MEHTOB y oBeln: KoHTpoasHbiXx (I rpymma),
KINHNYeCKH 37[0pPOBHIX oBen ¢ oforamennsix Gopom nmacromny (II rpymna)
0 y oBern GoibHLIX DopHLIM SHTEpuTOM ¢ oGoramemmmx OopoM macrémx (III rpynma)

Tloerymnenue 60pa ¢ CYTo- Brimenenue Gopa U3 OpraHASMa 3a CYTKH
HEIM DalHOHOM, & uepes KUIIEYHAK
Xumuyge-
g;gﬁem- } = s I rpynma II rpynna III rpynmna
rpynma rpymma rpynna
2 % 2 % 2 %
B 0,0067 0,0275 0,0269 0,0022 32,8 0,0090 32,7 0,0054 20,6
Cu 0,0055 0,0108 0,0002 0,0045 81,8 0,0061 56,5 0,0106 | 115,2
Zn 0,0113 0,0149 0,0140 0,0084 74,3 0,0099 66,5 0,0127 90,7
Ca 4,2 4,8 4,3 9.2 714 9.9 69,7 3,4 77,6
P 1:7 2,4 24 4,2 2454 34 13,9 1,6 64,9
N T 54,8 34,8 19,0 56,3 26,3 47,9 46,1 133.9

Moskno mpepnojarath, 9T0 HENOCPEeCTBEHHON NPUYUHON CHUKEHHA aK-
THBHOCTH (PePMEHTOB KHINEUHMKA ABJAeTcsA m30HTOK Oopa B OpraHmaMe OBell
(Kosamsckuit, lllaxosa, 1962). C stum cormacyercsa psjl JuTEPATYDPHBIX AaH-
HEIX, VKASHBAIOIIX HA TO, Y4T0 in vitro moj mamsHmeM J00aBok GopHOH
KICIOTHI MOJKET IPOHCXOAHUTH OTYETIAHBOe YrHeTeHHe (DepMEHTOB, pPacHIel-
mwsmomux Oexkn (Bersin, Berger, 1948; Jorgensen 1935). B mocaienmee spe-
M#a OBLIO NMOKA3AaM0, YTO JAHappes MOKET BO3HIKATL B pesyibrare HeI0cTa-
TOYHOIl AKTHBHOCTH, [ayKe TOIBKO ORNHHX (DePMEHTOB, PACIIeIAIOIINX caXa-
pa (Weyers a. oth., 1961).

It NAHHEE UOAKPEIUIAIT HALM BHRIBOALI, TeM Oojee, 910 Upu GOPHEIX
9HTEPUTAX HOHMKEHA AKTUBHOCTH He TOJLKO KUITETHOIl AMMJIABEI, HO H IPO-
TeonrHTHYecKUX (epPMEeHTOB KHLIEUHHKA M HMOMMKeIYA0THOI HKeJIesEL.

Y "emosera, cornmacuo mecreposanuaM A. M. Hpacrosoii mo mamasiM Buo-
reoxum, jgabop. AH CCCP B 1958 1., 3afomeBanus sHTepUTAMH B YCJIOBHAX
6opHOIl TPOBHHINE COMPOBOKIAIOTCA H3MEHEHHEM AKTHBHOCTII SHTEPOKMHASH
# (pocharaser kama (Ilaerrma, 1950; @ommua m mp., 1952): npm  ocTpeix
AHTEPHTAX HECKOILKO MOBHIIIAETCA AKTHBHOCTH »HTepokmHaswel (ma 33%) u
docdarassr (Gomee 40%), a mpm XpoHHUECKHX — 3HAYNTENHHO CHHIRALTCS
(coorsercrrenno mHa 50% u 20%), mecMoTps ma BEIBeleHHe GOJNBLIIMX KOJH-
yects Gopa mouxamm (radir 38). BosmoskHo BHICOKOe cofepskaHme Gopa H B
kame. Hax BHJIHO, ¥ Wed0BeKa IpH XPOHWYECKHX DHTEDHTAX B YCIOBHAX OOP-
HOH TPOBHHIMM TOPMO3UTCA B KHINEYHHKe He TOJNLKO IIPOTEONH3, HO m (oc-
darasHoe pacimennenue IROUAOB, HyKmeoTupoB 1 (JochOpHBIX coeguHeHMIt,
YTO MOKET ABUTHCS BajKHLIM (DAKTOPOM MATOTeHEe3a XPOHHTECKOTO DHTEPHUTA.

Buonornmuecknii anraronnsm Gopa m Mexu, H IYTH PaspaboTEH MeponpH:i-
THii, TpexynpeskAaronmx OopHEIEe dHTEpUTHI. llpm maydemnmm oOMeHa Gopa B
pacrureasusix oprasusmax (Ilxoxsank, Maxaposa, 1949) Guuin ycraHOBIEHLT
AHTATOHUCTHYECKIE B3ANMOOTHOIIEHHS Me:;iAy OopoM 1 Mexbio. Menpmas mno-
TpebHocrh 31aKkoB B Gope 00BACHANACH, HANPHMED, GOIBIION BHIHOCINBOCTHIO
HX K MefH. AHAanms pesyibTaTOB HAINX OOMEHHLIX ONGLITOB TakKiKe IIOKa-
3aJI OmpeJeJielHBIe AHTATOHNCTHYECKAE B3aMMOOTHOIIEHIS MEKAy OopoM I
MEbI0: YMEHDLIIeHnne BLiiesienns Oopa cONPOBOKAACTCA yDeIWYeHHeM BEHIAe-
JEeHHA Mefn W KaIbnus. BBIO BRIIBHHYTO IpeIOloKeHne, YT0 H30LITOYHOe
BBEJeHNe B OPraHumaM OOJBHEIX OBEI] MeIH MOKET NPHBECTH K YCHIeHHOMY
BRHIJIEJIGHNI0 M3 OPraHOB M TKaHell Hakomumprmerocs Tam 6opa. C mexabio moji-
TBeP;KAEHNsA HTOT0 NpeANooKeHHs OblI m3yYeH OO0MeH MHHEePAaJbHEIX Be-
IecTs y OBeI ¢ THNHTHON (opMoii GOpPHOro SHTEPHTA IPH BBEAEHHH B HX
parmor 152 mz CuSO4 - SH:0 B cyrem. Pesyabrarsl ompiTa [PHBEJEHH B
rada. 40.
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Brienende GOpa U3 0pragusMa 3a CYTHH 3azep:kka Gopa B OPraHEA3ME 3a CYTHH

Hepes MoOYRH

I rpynma I1 rpynma III rpynma
I rpynma II rpynna III rpynma
2 % 2 % 2 % 2 % 2 % 2 %
N
0,0056 | 83,6 | 0,0065 | 23,6 | 0,0001 | 04 — — | 0,0120 | 43,7 | 0,0213 | 79,0

0,0002 | 3,4 | 0,0006 | 56 [ 00045 16,3 [ 0,0008 [ 148 | 0,0041 | 37,9 = —
0,0001 | 0,9 | 0,0006 [ 4,0 [ 0,0004( 29 | 00028 | 248 | 0,0044 [ 295 | 0,0009 | 6,4

0,1 35| 02 47| 08 189 | 08 191 | 1,2 256 | 02 35
0,01 06 | 0,01 06 | 01 < i = = <. a8 31,2
75 24 | 142 | 259 | 36 10,3 | 7,0 213 | 133 252 I -

Ananus rabm. 40 mokasniBaer, 4T0 HArpy3ka OOJBHEIX OBEI MeJbI0 IIpPH-
BOJUT K yBeJNHMYEHHIO SKCKpelmum 00pa; IOYKH [PH HSTOM BEIEISAIOT €ro B
79 pas Gonpme, Takmm o6pasoM, B pesynbTarTe KAKUHX-TO AHTATOHHCTHIE-
CKUX B3AHMOJEHCTBHI B OpraEmaMe u30EITOK MeZu BLITeCHder 0Op u3 ero
TKAHEBBIX [EI0; IOCIEIHNI HATHHAET BEIAEIATHCS Uepes CBOMl OCHOBHOI DKC-
KPeTOPHBIH OyTh — IMOYKH (HecMOTPS Ha passuBaronuiics Hedposzo-Hedpnt).

Tatauma 40
BianAnme MeJHBIX NOJAKOPMOK HA BLiBeJiCHHEe M3 Opranuama Hopa u pyruxX BemecTR

¥ oBen 0oabHBIX DOPHBIM HSHTEPHTOM (B HPOIEHTAX OT KOJANYECTBA, NMOCTYIIBINETO
¢ numngeii)

Bea MojlKOPMEN MeJlbIo C TONKOPMKOI MelbIo
DIEMEHT | popepixanme BBIJIEITEHO BRIJIETEHO cojlepiKaHme RBIJIETIEHO BHITEeTeHO
B Kame 11O KAME BCET0 B Kaje N0 IHaAMA BCETO
B 30,9 0,2 31,1 38,7 457 H4,4
Cu 98,7 14,7 1134 95,5 6,0 10,5
Zn 44,6 34 48,0 54,3 3.1 57,4
Ca 59,0 22,5 78,0 76,3 i 81,8
P 110,9 11.2 1224 86,0 6.8 92,8
N 110,4 8.9 119,3 74,5 14,7 89,2

B mamunx onsitax MHI He CMOIVIH IpuBecTu 0amaHc 0opa K  pPaBHOBECHIO
(B opraEmaMe ocTaercs MOYTH HOJOBHHA NPHHAMAEMOTO ¢ KOPMOM ¥ BOXOM
Gopa). Bee ke mpuMmenenme comeil Mem B KAYeCTBe CHENH(HICCKON MUHE-
PAIBLHOI HOAKOPMKH 3ACIHY;KEBACT OIPEJeeHHOr0 BHIMAHHS.

O0Men OUHKA CYI[ECTBEHHO He H3MEHSETCH, €CAm He CYUTATh HEeKOTOpO-
r0 yBEIMYCHHA €ro BLIJeNeHHs H3 oprammsMa depes rmmeunmx. HaGmogawoT-
CA HEKOTOpHIe WM3MeHeHMA W B oOMeHe Raaeuus, ¢ocdopa m asora.
B 1,3 pasa Bospacraer BhljieJeHHe KaJbIUA Yepes KAMIEYHHK; Yepes MOYKH,
maobopor, sxckpenua ymenbmiaercs. Docopuriii Oamanc ypaBHEBAETCS 3a
CUCT YMEHBINCHHS €ro BHIIENCHHUA KaK Yepe3 KUNICYHAK, TAK W I6pPe3 MOYKH.
A3szoTHCTEI DajlaHC CTAHOBHUTCA IONOMKHTENBHEIM., Bo3MOKHO, UTO 37ecH mrpa-
eT HEeKOTOPYIo poinb (Baskylmee) [eilcTBHE CEPHOKHCIONH MeIH HA CTEHKY KH-
IeTHNKA, 9TO0 IPHBONAT K YMEHBIIeHAKN MOHOCOB I, COOTBETCTBEHHO, K YMEHb-
LICHUIO BLIJENCHHA A30THCTLIX BONIECTE Yepe3 KHINeYHHK.
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Opmrako IS OKOHYATENLHO PaspaloTKM MEPONpPHATHIl 10 IPIMEeHeHNI)
coseil Menm B KadecTBe cHemm(PWUeCcKoil MHHEPANRHON MMOTKOPMEH, KOTOpasg
mpejynpesaata 0sl 3aboneBanmsa oBer] DOPHBIMA PHTEPHTAMHE, HEOOXOIHM elne
Menbiit psax GHBHOTOTHIeCKAX M XO3ANCTBEHHEIX OUEITOB B PABIMYHBIX KOMOM-
HAMWAX 1 HA GOJIBIIOM MOTONOBLE CKOTA. JTH ONBITHI KPAWHe HEOOXOIMMEL I
paspaboTKi ONTUMAJILHEIX JI03 METHLIX MOTKOPMOK, ONMpEJeNeHHEA BPeMEHH MX
OpPEMEHEeHHd, a TAKKe AIA H3YICHNA BO3MOKHBEIX MODOYHBIX ABICHHIL.

IIpoBenenHsle WCCIeMOBAHNSA IIOKA3alH, TAKOM 00pasoM, UTO BEICOKOE CO-
nep:anne 0opa B IMACTOMITHEIX KOpMaX I IMTHEBEIX BoJlax psAja pPailoHOB
damamro-Hasaxcrauckoit m I'ypeeBckoit ofnacTeill BRIBBIBAET BHJIEMHYECKHE
OOpHBI®  DHTepHTHEl, NOPHHOCAINEG SHAYATENBHENT  yimepl  oBIEBOICTBY
(pue. 79).

Ilpepympeskmenne sHIEMMT, BHIBLIBA@MBIX MB0BITKOM TOTO HII WHOTO MEKPO-
aJeMeHTa, TPEACTARIACT OYCHD CAOKHYI0 3afaZy. B cioyvae HeAocTaTowHOCTH
OTJICTLHEIX MEKPOAJIEMEHTOB 3HIEMAN 0CAa0IAI0TCS H, THOTIA, THKBHINDYIOTCA
npocTeM npufarienneM HeAOCTAONIEr0 HIeMeHTa K OCHOBHOMY patmony. Ilpm
u3OHITOUHOM COJeP/RAHAN TOTO WIN MHOTO MHKPODIEMEHTa, B TOM wHCIe 6opa,
HeoOXOIMMEl MepPOTPUATHS WM TPeIynpeskAaioniye MOCTYIUIeHHe BPeIAIIero
pIeMeHTA B OPraHuaM, WIH CIocoOcTBYIONNE ero OLICTPOMY BLIBEEHUI0 U3
oprammaMa. B mepBom cayuae Heolxommma 3aMena OENOIONBIHEBIX 1 COJSH-
KOBBIX QOYPBSAHMCTHIX IACTOWIN CeSAHBIME 371aK0BO-PA3HOTPABHBIME, KOTOPHIE
HUKOT/Ia B YCAOBAAX H3YIEHHBIX IPOBMHINI He HAKAININBAIOT OOIBIIAX KOJIH-
wectB Gopa (cm. pue. 87). Bopmas Gmoreoxmmmueckasi mposumnms Cesepo-
Bananmoro Hazaxcrama HoiiKHA CTATH 3MAKOBBIM 1I0SCOM. JTa 3aMena JIOJKHA
COIMPOBOIKIIATE HaMeYaeMoe 37ech 00BOJHEHIE OYCTHIHHEIX TACTOWIN 3a CUeT
NOCTOAHARIX ODIMMPHBIX INIECOB ¢ 1IPECHOIl BOJOIl MyTeM CTPOHTETRCTBA TIIO-
THH HAa [MepechIXaloliux peukax u IpoBeJleHHA MeJoro PAxa APYTAX Mepompusa-
tuit. OpnoBpeMenHo 37eck Hamedaercs Oonbmasg pafoTa IO PasBUTHIO MCRYC-
CTBEHHOTO TPABOCEAHNA, 3aCiyRUBAOT ONPEAeTeHHEOT0 BHAMAHNS TAKKe OIEI-
TH TI0 WBYYCHHI0 ONONOTMYEeCKOr0 AHTATOHM3MA (opa W MeIH B OpraHm3Me
CeIbCROX03SHCTBEHHEIX JKAROTHEIX. Ha ocHOBe 3TuxX OIBITOB OymeT BO3MOMK-
HO B Oyayiiem pazpatorars KoMIUIere dQ@eKTHBHEIX MEPOIPHATHII 10 JHKBU-
maumnm OOPHEIX HHTEPHTOB OBEIN, IyTeM IPHMEHeHNS CHeNH(QUIECKAX MOM-
KOPMOR COJISAME MEJII,

Taasa 13

I'EOXMMNYECHKAA 9KOJIOTUST OPTAHU3MOB
B YCIIOBUAX HETOCTATHA MEJIH,
N3BBITHA MOJIUEIEHA U CYJIB®ATOB ;

dujeMnueckas arakcmas B CCCP pacnpocrpaBeHa B CyXOCTENHOI,  HOJY-
IyCTEIHHOMH, IYCTBIHHO OHOreoXxuMudeckoii 30He. Brepshie oua Oplra onmcaHa
B cremsnx Tepexo-Hymero-Cymakcroit amamennoctn (Ilonsikosexwmii, fIkosies,
1952; Anmsepames, 1954), ofpasylomux OHOre0XUMHYECKYI0 HPOBMHINIO, KO-
Topas mpocTHpaercsa moiocoit B 40—60 kM MEpHHON BIONB CeBepo-3amAf-
HOro molepeskps Hacnmiickoro Mops ¥ JeXaT HHUKe YPOBHA OKeaHa, ITa
HNPOBUHIMA XapaKTePH3YeTCA JIYTOBO-CTEIHBIME COJNOHIAKOBRIMYM W IIeCYaHEI-
Mu mogysamu. Ha macrOumiax 5Toit 30HBR B BWMHee BpeMd, B IepPHOJ CyAT-
HOCTW, BHIIACAIOTCA OBIBL. JHAEMHUYECKAs aTAKCWA PACIIDOCTPAHAETCA Cpefml
HUX B IMEPHOJ| BECEHHETO 0KOTAa.

BosanraopeHnE SHIEMUYECKOH aTAKCHU CBA3AHO C [eliCTBHEM TeoXHMEYe-
CKUX UPHPONHEIX ()aKTOPOB cpedbl. JTo THIHYHOe SHAeMmdIecKoe (MecTHOE)
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saGonesanme. IloaToMy cIemyer OTKA3aThCA OT PasHOOGPA3HEIX MECTHEIX Ha-
BBaHMIT 9TOr0 3a00lIeBaBAA W OT Ha3BAHIA (IH300THIECKAA aTAKCHA», HDHHAB
eIHHYI0 HOMEHKIATYPY — (DHIeMHUYecKas ATAKCHA», KOTOpag COOTBETCTBYET
COBPEMEHHOMY CTPEMIIeHMI0 YHU(HIAPOBATE TEPMHHOIOTHI) UIA MECTHHIX 3a-
GoeBannii OPraHudMoB — PAcTeHiH, JKABOTHHIX H 9eJ0BOKA, BHIBBIBAEMEIX Te0-
xuMugeckuMi (AKTOpaMH cpejsl, HASHIBAA UX HHAEMHTECKHME O0Ie3HAMI,

JHIeMHYOCKAA aTAKCHA OBLIA OTKPLITA TaKike B APYIHX MecTaX CyXo-
CTeIHOH, IONYNYCTHIHHOM, IYCTHIHHONH OHOTEOXHMUYECKOM BO0HB: B ¥ 30eK-
croit CCP M. A. Pumem y oBen, ko3 m KpymHOro poratoro ckora (1964);
B Craspomonsckom kpae K. @. Mysadapossim m fip. v oser (1956); B Asep-
Gaitmprane H. 3. 1w0008sIM ¥y OBen, K03 W KPYIHOTO POTATOTO CKOTA W Qyil-
oo (1966); B tomumoit wactm [larecrama T. M. TI'mpeesoit y Gyitsomos
(1967). B apyrux cTpamax sHieMHUeCKas aTAKCHA WabmoaeTcs, KpoMe yKa-
BaHHBIX JKUBOTHLIX, ¥ JIaM, MOKeT OBITH Y CBWHEI, Jormafeil, HO 00LIYHO, KAK
O y Hac, HPeEMYIECTBCHHO Y JKBAUHBIX RUBOTHRIX (Tabm. 41). Drto 3abome-
BAHIE OXBATEIBAET 3HAYMTENHHEBIE TCppIiTOleII 1 TPHHOCHT OOJBINNE X03FHCT-
BeHHbIe YOBITKI.

Pernon Gmocepsr — cyxocrennas, NOJLYOYCTHIHHAS, OYCTHIHHAS OWOTE0-
XUMHYeCKAsS 30HA MMeeT XapakTepHbie TeoXuMuueckue npnzaasm. Mz 1275 nc-
cIelOBANABIX B 9Toii 3ome obpasmoe moun 12,2% comepmar menmocraTouHoe
rommaecTso mMenn (ot menee 6,0 mo 15-10-4%); 85% mnous ofecnegeHs MebIo.
Cozepkanne monnbgesna B »1oil gome 0110 ompepeneno B 200 obpasmax mous.
Bruio yeranosieno, aro 23% moup copep:aT ma0bITOUHOE KOAMIECTRO MoImO-
nena (oomee 4-10~%%) um oxomo 209 — Gmmsroe k msiHTOUHOMY (B CymMMe
439% obpasmos mour oboramensl MonnbOgeroM). B mayuaemoit 30H€ gacTo BeTpe-
gaoTca mouBsl, Gorateie Gopom (87% obpasmos mous w3 500 mecseOBAHHBIX
comepsrar Gomee 30 - 10-*% Gopa). B cyxocTemHoil, MOIyIyCTHHAOMN, Iy CTHIHE-
HOW 30He PACHPOCTPaHeHE! MOYBEl ¢ CYIb(MATHEIM 3aCOIeHMEM.

Broreoxumuyeckne NpoBHEIEE HHAJIEMAYECKON ATAKCHN XapAKTePH3YIOTCH
MOBBIIIEHHBIM COJep:KaHueM MoamOjeHa H cyiabdaToB, HHOTIA IOHUKEH-
HEIM — MeJIH.

Takum 06paszoM, 5TH TPOBUHIME MOMKHO OTHECTH K 30HATLHLIM, HECMOTPSA
HA OTCYTCTBUE JIAHHBIX O CBA3M BHAEMUH ¢ PACIPOCTpaneHHeM JPYTAX Xapak-
TEPHBIX AJI5I 30HBL XUMHYECKHAX 3JIeMEeHTOB.

Copepskanme Megm, MojmOfena ® CyabdaToB B IMOYBAX IPOBHHIHWI HH-
JIEMHYECKOH ATAKCHN CPABHATEXLHO ¢ OHOXMMHUIECKHMU 30HAMN M KOHTPOIb-
HBIMH Il IPOBMHIMIT pailoHaMu npuBeieHo B Tadm. 42.

ComocTaBrenne JaHABIX, OPUBEIEHEBIX B Ta0m. 42, IOKa3HIBAET, 4TO B yC-
JOBWAX DHIEMHYECKNX IPOBHHIMI HaOTIOTAOTCS BHAUYATENBHBIE KOTe0aHms
collep/Raidg B TOYBe MeNW — OT HskEel rpammmer HopMer (16,9-10—%%) mo
XOpollio BhIpaskeHHoTo Hepocratka ee (5,1-10-4% ), monmbnena — or HOpMamb-
mgoro cogepskampma (2,6-10-4%), w=acro mo smaumrensmoro mopbimenms {(9,4-

10~*%) u cymbharos Bo BCeX ciyuasgx B KOAMIECTBAX IIPEBOCXOATIAX HX
HOpMaapHOe cofepsxanme B 2—6 pas (smecto 0,26% comepmanme cymndaTon
mocrmraer 0,45—1,4% ). BecsMa xapaxrepHHe BeJINYNELI JJIA IPOBUHIEI OH-
nemudeckoit araxcum umeer coormomenme Cu : Mo : SO,”. [lixs uposmemmm
Harecrana m YsOermcrama ono pasEo B cpemmeM 1:0,41: 651, mua Asep-
Gaiimkana — orHomernme Cu: Mo paemo 1: 1,08, torna xax mua moue Espo-
meitcroit 9acte PCOCP — 1:0,13: 112. B mouBax mpoBERIUAiT DHIAEMHYECKOM
aTakcm:m HECOMHEHHO IIOBHINEHO OTHocuTelbHOe KommdectBo Mo m SO4”
OpU TOHM!KeHHOM NIN HOPMAlILHOM COMNED)RaHNME Mead. B ciaywae, xorma
COOTHOINEHTE MEMKIy Me[pi0  MoaubAeHOM maMeHeHo eme cmabuee (Apwam-
ckan CCP, Ankasam — 1 : 1,38), mabmiofatoTes noBsie Omomornueckme addex-
TEI: ¥ OBEI — MOIMOJEHO3WC, y UYeIOBeKa B3a00jieBaHHE ¢ NPHSHAKAMH IIO-
marper (MoaubeHOBag mojarpa).

CooTHOmeHne Mefu M MoamGIeHA B TPABIHHCTON pacTuTeabHOCTH (Ccpef-
HAe TpoOBl YKOCOB mMacTOMIN M JIYroB) TAEMRHONECHOH HETEPHO3EMHOI 30HEL,
JIecoCTenHOM m cTenHoil wepHOo3eMuo# 30HHE (ormomernme Cu : Mo coorsercrt-
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Ta6auma 41

BroreoxnMuueckne NMpOBHHI(ME MeJIHON HEZOCTATOYHOCTH pasamupbix crpad mupa (mo B. B. Kosamnckmit, Pum M. A., 19706)

=
XapaKTepHCTHEA nmacTom OcHOBHEIE IPH3HAKH ConyreTBylolmne gax- gﬁ E
CTpana m MECTHOCTh Bl JHHBOTHBIX n KODM{)I?BIX yeIosHit S HaapaHue dH/eMIH 3a60IeBaHTA TOPEL = ié
S
=}
Ilepy, moGepesine OBupl (ArEATA), JaMLl — Penryepa, sH300THYe-|[lemmenuunzanuas LHC, — 1
cKad Iaparlerns cHACTHIECKNe Napessl, a-
panterns
Beankobpuranun: Jlesor,|Osun (sragra), kpyn-|Cofepsxagme MefH B Tpa-|Coefifox, ceunr (n) ) Jemmennansanua  ITHC,|HewssectHbit darrtop,| 2
Ropaysmr, Yoprmup, [leps| BB poraThiil cEoT Bax 7—15 me/re, Momwd-|Goxk, Bapdha HEBKHH YPOBEHL MeJHM B|IJIOX0  YCBAHBAEMble
Gumrnp, AGepammmmup, Co- mema — 0,3—1,2 me/rz, TeYeHn A KPOBM KOMINeKCHEIe COBIne-
MEDPCEeTIIHD M JIp. cyabaros — 0,25, pegko HEA MeJid B pPacTeHH-
1% fX, WHOr/Ia IIOBEIINEH-
HOE Cofiep;KaHHe CBHH-
ma, MUAKa, MOIAOIena
BeaukoOpuranua:  joro-|Osunl (AresTa), Kpyno-{TlouBEl WA MeJOBEIX H3- HNemuennanzanas  I[HC,|Bes OCIOKHEAIOMAX| 3
BocToK IlloTaammmmn HBIH POTaTeIil CKOT pecTHsaKaXx. CoplepRaHe HUSKHWI YpPOoBeHh MepgHd Bldaxkropos
MefH B TpaBax 5—8 xz/xe; nedeHd M KPoBA
vommbmena — 1,25 mz/re,
cBEHNA — 4,5 M2/ke
Kanapa: Manuroba, Bo-|To ke [ToBeimenHOe  cofiep:xa-|CpeiiGaxk, commr (1) ,|Hu3kas npogykTmBHOCTH |HemaBecrrEl dantop,| 4
crourioe OHTapHo mne B Kopmax Mouaubje-|0ak, sapda DHB00THYECKASs  aTaKCHA|CyThQusl
ma —po 10 mz/ke m BEI-
me, a TakKe CyIbQUIOB
I0AP: wmxEOe m samap-|OBner (ArTHATA) TTecaanbie MTOUBLL Jamkpue, JaurcmekTe,|[leMmenmEnzamua  ITHC, - 5
Hoe moGepesbe, mpuipes- JaMCHeKTe, CBaHraT |aTaKCHA, Napamierus
Hasi mosioca Bpepacnopma,
samuBel Canjgamaxa, Cs.
Exessl ®  OKpeCTHOCTH
Bpepertypra
Cesepuasa Adpuka: co-|OBusr (srEsaTa) ToxynycThiHES Hamyccmsa Hemuemmanzanaa  I[HC, — 6

BepHag vacTh Caxapsl,
oKpecTHOCTE BHCKpPH (08-
suc 3mbam), Gaccednm co-
aenoro 'ogea

B Ipen-
ropeAXx Ariaca, CONOHYA-
KH. BriropeBmme pacTe-
HEA

aTakcms, mapamierns (Bo
BpeMA oCeHHero ATHEHHA)




L8

Mapoxxo

Apcrpaama:  moBeperxne
¥ OpUIerapIiue paioHbI
BepXHHE M HUKHHE JOTO-
BocToK, Mapm-Mamu, o-B
Renrypy, m-os 9ip

Aserpamua: Hoewii 105
HEIE  Yome, Buxrtopms,
Heunciaeng

Janmagmaa u IOro-3anaj-
Haa Ampcrpanus

Hopasa 3enamgua

Kenna: Bapurro, Humic,
Duate

OBOE (ATHATA), KO3BL
(rosmaTa)

OBIBI, KO3

OBIEI, KPYIHBIH poTa-
TEI CKOT

To xe

OBIBI, KOBHI

[TouBHI HA TOCTININOIEHO-
BBIX J0JIOBBIX IIECKAX MOP-
CKOTO  TIPOMCXOEIEHHT,
COCTOATIIAE B OCHOBHOM
13 0HJIOMKEOB M3BECTHAKO-
BOTO CHeJera paKkOBHH,
HepocraTor Meim B pacre-
HAAX

[MacrOmImEble  pacTeHH:T
comep:xar 5—8 me/ke Me-
i, 2—5 me/xe monnbmena
m 0,5 cyandaron

BeinienoueHBEe  I0YBLL
Ha KHCJIBIX HOpojax Jo-
kemoOprua. B wmecTax, rae
BCTpedaeTcs «majnyuadfo-
Ie3HBY, COMepsRAHMe Me-
ou B pacTeHusAx 1—3 mez/
Ke

ITousut ma mem3se, Comep-
JRapme MoauGIeHa B HO%-
Be 3—11 me/re, Memm 4—
11 me/re. B macTOHIBLIX
pacTeHWAX  cofleprKamme
moqubiena — 18 me/kz,
Mend — 7 xe/me, cyabha-
ToB — 02—0,4%. Omecya-
HEeHHLIH CYINIWHOK, TJiM-
HUCTAL cymech, Tophs-
HBIE IOYBEI

Pacrenms comepmar Me-
m — 9—13 mez/re, Mmoans-
mena 0,5—5,6 mz/ke, cyIE~
taror 0,6—6,5%. MecTz-
MU COJIOBEIe 038pa W KJIO-
qn

JH300THIECKAS mapa-|
Herma

JHB00THIECKAA ATaK-
cus, DpubpeHAA 00-
Te3HD

JuzooTHUECKAA
cHs

aran-

JuzooTHUECKAd aTaK-
cuf, «nagydag  0o-
Je3HDB)

Topthamoit moHoe, H-
300THYECKAN  ATAKCHH

JHzooTHUeCKas aTak-
CHfA, KWMCHOICHI, J0Oii-

CHIICHLT

HMemmemmanzanma  ITHC

Memmennansanma  ITHC,
JenurMenTanud H moTepa
H3BUTOCTH INEPCTH, AHe-
MIf,, WCTOMEHRWe, HHABKO-
pocuocTs, B paliomax, yja-
IeHAHKIX 0T Tofepeskb,
TOJBKO JeIurMenTanua
IIepeTH M noTepa A3BHTO-
CTH

AHeMud, genATMEHTALIT
® HoTepH M3BUTOCTH THEep-
CTH, ATaKCcHSA y OBEI, I'H-
MHOKYNpPOo3 ¥ KPYIHOTO Po-
raToro cKoTa

Nempermansanma  ITHC,
¢ubpoz MmoKapma, Beceu-
HAA AHCMHA

Hdemumenmanmsanna  ITHC,
Yy ArHAT W Peme — Y Te-
JAT, aHeMHf, TOHOCH,
CAmcHEe TPOJYKTHBHO-
CTH, yCHAUBAIOHIACCH BEC-
HOH 7IpE OBICTPOM pocTe
Tpan

Hevmenuunsanma  I{HC

HepmocraTox ™Memm -
+ memocraTok KobGalh-
Ta

Bropuunas Mejnas ge-
JOCTATOTHOCTH, OCIOH-
HEHIA NE0LITKOM CYIb-
(daros m MomubIEeHA

Heocnoaernas Mej-
Had HEJ0CTAaTOTHOCTH

MabeiTor MonmOaena

Waberror  MoaaGgeHa
m cyashaTos

10
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Ta6amma 41

(mpomoIKenne)

CTpaHa 1 MECTHOCTB

BuUJT AHUBOTHBIX

XapakTepHcTHKA macTOHIL
1 KOPMOBEIX yCJ0BRIL

HassaHue anjeMun

OCHOBHEIE IIPN3HAKA
sabojiepanus

Conyrersyonime fak-
TOPBI

JlAarepa-
TYPHBIH
HCTOYHHMK

CHIA: paBHWHA aTIaHTH-
yeckoro mobepesxnd, Ce-
pepHag B IOmman Hapo-
auna, Homopamo, moGepu-
Abe (DIopHIE!

Tonnanausn:
I POBHHIHA

BOCTOYHELC

®PT: Tlamnopep # APY-
rue seMId

I'pemusn

Opnel (ArAATa), KO3LI
(kosnATa), KPYUHBIH
porareiii CKOT, CBHHBIT

Hpynasit poraTsii
CKOT, OBI[LI, KO3EI

Qpus (gruara)

To xe

[TomgonmeTsie IOYBEL HA
MeCYAHBEIX H IIECUAHO-CY-
TIAMHUCTHIX  OTIOKEeHHAX
(pH=4,5—5,5). Copepa-
HOE MeAH B pacTeHHAX
4—5 me/me, monndaeHA —
3,5 m2/re

Mecuannie w Topdanbie
MOYBAI, HA KOTOPHIX BeTpe-
gaercs «BOJIE3HL 0CBOC-
maA» Yy 3naxon. [lo9BLI
HAa OCYIIEHHOM MOPCKOM
AHe — HodbHepsl  (3oii-
nepsee). Copep:xaHue Me-
IH B pacTeHHAX 2,3, WHO-
ria 7,5 me/ke. Bricokoe
cojiepanne cyab(aTos U
KapOOHATOR

Crepus, Hepenory, Memu,
OPEAOPOJKELIE YIACTKHE B
OKPECTHOCTH MeTaJjlIypri-
geckux sasojoB. Cojiep-
JKAHHEe Meil HOPMalbHoe,
BEICOKOE cojiepsRaHne
CYIAB(UIOB | JReIe3a

CoJoHYaKOBEIe MACTOHINA
¢ mpeoGrafamEeM COJA-
mox, comepmamux 1—6%
cyabatoB. Copgepsranue
Menum @ Moam0jeHa HOD-
MaJpHoe

Conepas GonesHn

Jlnsyxa

Jlugyxa

To e

DHIeMHATecKad aTaKCHA I
mapamJieras, aHeMHs, Jie-
OHTMeHTAdA mepeTH, 0c-
TEoIopos i

Anemns, mpodysHbE IIO-
HOCH, UCTOIICHWE, JeImr-
MEHTANHA IMepCTH, YCH-
IUBAIOIEEcA IT0CHe 03K~
neil, MBMeHeHHe OKpacKu
BOJIOC BOKPYD TJias, HA3-
Koe cojlep/KaHAe Meld B
Te9eHN W KpPOBH, TeMOCH-
Jiepoa

Nevwennansanns  ITHC,
HeIOCTOAHHAA  AHEeMHA,
HCTOMIEHAE, TIOTEPA H3BHA-
roctH  meperm. Huswmi
YPOBeHb MeJld B OPTaHH3-
Me

Hemumenmuonzanea  ITHC,
HU3KAH ypoBeHR MeJH B
OpraEm3Me

Henocratok Men H KO-
fansTa

Boamoskmo, MBOHITOR
OUHKA, OCHOKHEHHLLA
HeJocTaTKOM KofaabTa
H MeaR

Hemzpecramit daxrop,
BEPOATHO, CYIBHILL
U COeJMHEHHEA jKeIeaa

WM36uTor cyasdaTor

[
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Hoprernsa: rosxmam uwacts,
nobepe;kse W BHYTpeHHEE
paiionsr, CeTecanen

CCCP: Jlarecran, Tepcro-
Cyanaxcko-HyMckam HmH3-
MeHHOCTh, (CTaBpomoane,
I'posrenckas obmacts

ViasauoBcKkag o0aacTh

Rynympusckas crems

HeuepHo3emHas 30HA, 3a-
mapuag Cubups, JlatBum,
10:xHaA yacte BCCP, ce-
Bepo-sanaf, YCCP, Eepo-
mefickag 9acte PCOCP
(fApocmaBckasg, Mpamos-
cras, HocrpoMcras, Tope-
KoBCKas 00ia.), Azepbaiin-

Kpynasiit
CKOT, OBIEL

poratsijt

OBnEI, KO8BI, GyiiBoJi

OBIIBL

OBIB, KPYOHBIH pora-
THIH CKOT

#aHcKag CCP

PaxonmmHBIe Teckd, rpa-
Bmit, Topd. Huskoe co-
Hep:KaHNe B CeHe MeJH,
robanwTa, doedopa
Jlyroso-crensne, coxom-
YaKoBLIE, TIHHACTHIE, CY-
IINHACTEIE, HecYaHLIe
nousel. Comepimanme Mme-
IH B HACTOHNITHEIX pacTe-
muax 7,9 mr/we; Monud-
nena — 4,2 me/re (B cpeq-
aenm). Copepsxamme Cyilb-
dator B pacremmax wHe
A3y4eHo, HO, BHIUMO,
BEICOKOE (comomganm).
B pacremwsx Ilpmcymnai-
CHOIf HMBMEHHOCTH COZep-
maame menm or 0,5 10
1,6 m2/k2 m mume

OugaroBoe 3aboneBanue

CONOHIIOBLIC H COJMOHTu-
KoBbie 104BLL Copepsa-
HHe MeJH B HacTOHITHLIY
TpaBax B cpemHeM 2,6 me/
x2; Moumbjena — 0,2—5.4
ne/ke. Hepocratok doc-
dopa m gacTHIHO KoDaiD-
ta. Cyandatel He onpepe-
TSLINCE

JlepHOBO - IOA30IHCTEIE,
TIO/I30JINCTEIE, TeCHEIR,
rOPHO-TIONB0NNCTHE, CY-
necyaHsie, Topdamo-Goro-
THCTHIe HouBHL Copepika-
HEE MeJiH B HacTOMIIHEIX
pacremmax 0,7—3 mz/ke

JImayxa

JHIeMAYEeCKAd  aTak-
cHA

JHJIeMHYeCKasa — aTak-
cHs

Boamomua snjeMude-
CKasg aTaKCHA

Jinzyxa

AneMms, HH3Koe comep-
JRaOAe Menn W KobaixbTa.
3afonenanme 9amie Mposs-
JUIETCA 3UMOMH

Jemumermmmsamuss  ITHC,
araKcHg, CHACTHYecKHe

napessl, DapamIernsd, aHe-
MHEA He HaOII0gaeTca

Memuenunmsanuag  ITHC,
aTaKkcHsg,  CcOACTHYECKHE
napessl, lapalIerus, age-
MO He Habawpaercs

JleTHHe  KEIYNOYHO-KE-
meunse  3aloJeBaHUA U
JIero9nLle  pacCTPoiicTBAa,

PejK0 aTaKCHA

AHeMuH, CHMKeHHe IIpO-
OYKRTHBHOCTH

HemocraTor wmemm -+
-+ HemocTaToR KoOaMB-
Ta ® thocdopa, HHOTAA
HeJJ0CTATOK MARKA
TTosrimennOe  cofep-
JKaHWe CBEHIA, cepel-
pa

HemocraTox meman

Hemocratox dhocdopa
W YacTAYHO KOGalbTa

B psapge mect mepocTa-
TOK MeJlH B KobamnTa
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TaGauna 41 (oxoHuanme)

=
XapaKkTepHCTHRA I1acTONL OcHOBHEIE TPH3HAKN ConyTeTByIOIHE éug 5‘
CrpaHa ¥ MECTHOCTH Buj sRUBOTHBIX - H%QMO}?])IX yeaoBHi = Haspanue sHIEMANR 3%150JIGBE.I-IHJE d)allgopm L o B 3
g B8
=12
Ve
¥Ysbexucran OBmEl (ArEATa), Kosiy|CeposeMsl coJoHYaKoBa-|Bypanmr, Gensanrd, Oe-|[leMue HHEI3aNAL ITHC, - 22
KPYOHEIR poraTeifi|TEle,  COJOHYAKOBO-IYI'0-|KYPTH, IyHKAiMa, 9H-|IeNHTMEHTAIHA H IOTeps

CHOT Bble, Ca30BBle, IIECYAHBIC|IEMUTECKAL ATAKCHA|M3BUTOCTH INMEPCTH, HEIo-
CTOAHHAA aHEeMNHA, CHIKe~

noussl, Buicokoe cofiep-
HHe TPOAYKTHBHOCTH

jKaHme CyanaToB B pac-
TeHHAX ¥ NHTHEBEX BO-
nax. Copep:maHHe MeJn
3—7 wme2/ke, wmommbyeHA
2—8 me/r2

1 — Gaiger, 1917; Tabusso, 1917, 1943; 2—Allcroft, 1944, 1952, 1960; Allcroft, Parker, 1949; Allcroft, Lewis, 1957; Allerolt, Clegg, Uvarov, 1958; Allcroft, Burns, Lewis, 1961; Dulling,
1944; Barlow, 1963; Barlow, Purves, Butler, Mcinture, 1960; Butler, Barlow, 1963; Dunlop, Wells, 1938; Dunlop, Innes, Shearer, Wells, 1939; Dunlop, 1939, 1951;
Eden, 1939; Eden, Green, 1939; Hunter, Eden, Green, 1945; Innes, 1934—1935; Innes, Shearer, 1940; Lamieson, Allcroft, 1950; Mills, 1955, 1960; Mills, Monty, Ichihara, Pearson,
1958; Mills, Fell, 1960; Mills, Williams, 1962; Stewart, 1932; 3 — Butler, Barlow, 1963; 4 — Branion, 1960; Henderson, 1957; 5 — Becker, Rossouw, 1930; Dunning, 1933; Groenwald,
1960; Schulz, Van der Merve, Van Rensburg, Swart, 1951; 6 — Sergent, 1953; 7 — Moussu, 1923; 8 —Beck, 1941, 1951, 1962; Lee, 1960, 1956; Lee, Moule, 1947, Lelfries, 1959; McDo-
nald, 1942; Marston, 1852; Marston, Lee, 1948; Marston, Lee, McDonald, 1948; 9 — Dick, 1945, 1953, 1954, 1956; Moule, 1948; Mylrea, 1958; Wynne, McDonald, 1956; 10 — Beck,
1951; 1962: Bennets, 1935, 1937, 1943, 1959; Bennets, Chapman, 1937; Bennets, Hall, 1939; Bennets, Beck, 1942; Bennets, Harley, Evans, 1942; Bennets, Beck, Harley, 1948; Brani-
on, 1960; Harvey, Sutherland, 1953; 11 — Cunningham, 1944, 1946, 1949, 1950, 1957; Cunningham, Hogan, Lawson, 1959; 12 — Hedger, Howard, Burdin, 1964; 13 — Bryan, Becher,
1935; Davis, 1950, 1958; Lensen, Maag, Flint, 1958; Neal, Becker, Shealy, 1931; Rusoff, Rogers, Gaddum, 1937; Thacker, Beeson, 1958; 14 — Brower, Frens, Reitsma, Kalisvaast,
1938; Deijs, Wind, Bosh, 1957: Van Koetsveld, 1964; Sjollema, 1933, 1938; 15 — Operman, 1936; Sergent, 1953; 16 — Spais, 1956, 1962; Spais, Palsson, Bogaert, 1961; 17 — Branion
1960: Deijs, Wind, Bosh, 1957; Dynna, Hvare, 1964; Harve, Dynna, 1961;18 — AGpamosa, 1964; Anmeeppues, 1959; I'mpees, 1962; T'upees, T'mpeesa, 1959; T'mpeesa, 1964, 1970;
Hampzmaes, 1960. 1966; Mammamaes, AGpamosa, 1956; Hopaubcruii, 1957, 1960, 1964; JTasapesuy, 1960; Mysadapos, Hamamaukosa, Mypomnesa, 1956; IlonuikoBcKni, fIkoBies, 1952;

19 — Yencknit, IInMeH0B, 1946; 20 — [LioTHAKOB, 1960; 21 — Kosanbekuil, 1957; Pumy, 1964; 22 — Puur, 1964; Pum, IepGarosa, 1965.




Tabanma 42

Copepsranne mMesn, moandnena, cyasdaTon m UX cOAEPIKAHNE B I0YBAX BHOreOXHMHYECKIX
IPOBHHNUIL DHAEMUYCCRO aTaKCHu

CpenHee conepxanue
CooTHOmEHNE
30HBI, IPOBAHINT, TOYBBI M T + "
-CPWINE L R T R e B ]

Ilousw Esponeiickoii wactu PCOCP 13,0 2,4 0,2 1:0,18: 154
(6ea TyRIpHI)
Taemmuas JecHad HeYePHO3eMHASA 30HA 16,5 1,9 0,16 15042 97
CCCP (Koeannckwmii, AEpuanosa, 1970)
JlecocTennas u cTenHasg YCPHO3EMHAS 30- 30,3 2 0,26 1:0,09:86
bl CCCP (KoBannckuil, AB/[pHAHOBA, -
1970)
Cyxocrennas, OOJYyIyCTEIHHAN, TYCTLIH- 28,5 33 - 12042
mas 3ousl CCCP (Koeanbckuii, AHprano-
Ba, 1970)
Harecranckan ACCP
ITpoBHEMUA HHAEMATECKOM aTaKCHR 15,0 8,7 0,45 150,58 < 300
(Rosaanckmnit, 1960),
Iposnrnun sEeMATECROE aTARCHE 8,1 — 0,95 1z 1173
(Homanncruit, 1960)
¥soexcraa CCP
IIpornHEIEN DEIEMIATECKON aTaAKCHH, 12,2 2.6 0,75 15024 615
aBToTpodabre moussl (Pmno, 1964)
T'mapomopdusie noussr (Pumm, 1964) 16,9 4,5 1,4 1:0,27: 828
Jlyroesle mouBsl (M. A. Prmr, 1964) 16,5 9,4 0,54 4205743820
Aszepoaiimranckan CCP
IOro-ocrounan gacte Hypa-Apakckoit 54 5147 — 1i<1.08
HHE3MEHHOCTH, IPOBHHIIHA HHIeMAIeCKO
aTarcun (910008, 1966)
To e, macTomma [[;xeiipaurens (ycmaos- 9,3 2.3 — 1025
HO 51aromoIyIHEIR paiiom)
To sxe, mactonma HapaGaxa, Graronomyd- 8,4 2,4 - 1:0,29
HEL paitoH (Jw060s, 1966)
Apmancraa CCP
ITpoBuRnHE MOTHOAeHOBACA AHKABAH 50,0 69,0 — {:21.38
(B. B. Kosaascknit, fiposasn, 1966)
KouTponsHE paiion 34,0 a1 — 1:0,09

seEo pasuo 1:0,41 m 1:0,13) oramuaeTca OT COOTHONIEHWS HTHX DICMEH-
TOB B pPacTeHHAX CYX0CTeIHOI, MOAYIIyCTRHHOI, mycTeramoil soner (1 :0,2) 3a
c9eT OTHOCHTEIHRHOTO IOBLINIEHHA B PACTEHIAX MONMOJeHa Mo cPaBHEHHI ©
coJlep’RaHNeM B YKOCAX TaeyKHOJIEeCHO# HEYePHO3eMHOii 30HEI B 2 pasa @ 10
CPaBHEHWIO ¢ PACTeHNAMIE JIECHOH M CTeIHOH yepHO3eMHOIl 30HEl — B 1,3 pasa.

Y pacreHmii 0T/edbHEIX CceMmeiicTB pasiudus B cooTHomermn Cu: Mo BeI-
paskensl emle ompenenennee (tabm. 43).

CpasHeHme COOTHONIEHHS MeNI ¥ MOJNHOJeHa B II0YBAX W PACTEHHAX
(cpennme TPOGEI yKOCA TPABAHHCTON PACTUTEIBHOCTH) PASIUIHBIX DErHMOHOB
omocepsl IOATBEPIK/AIOT HPAaBWIBHOCTh HAIIMX 3aKIIYEHUI 0 NpPHHALIEH-
HOCTH NPOBHHIEI DHIEMHYECKON aTAKCHU K B0HAIBNLIM IPOBAHIHAM CYXO-
CTeIHO, MOJYIyCTHIHEON, IYCTEIHHON 30HEL B yClIoBmAX NpoBHMHUWI 2H[E-
MHYECKOI ATAKCHHM eIMe CHJIbHee BHIABIEHEl NPHU3HAKN HTOU B0HEL B COOTHO-
mesmssx Cu: Mo (radn. 44), B pacTeHmAX OpH 5TOM MOJRET 3HAYUTENHHO
MOBHICATLOA COJleP/Ratiie Cyab(aTos.

Hamn ycramopmeno, uTo B moysax «0ONBEBIX» BEMEWX mactommy [larecra-
Ha, KaK B KAIITAHOBHIX II0OYBAX «3[0POBEIXY NACTOMIN, CONEPKHTCA IOYTH
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Tabnuma 43

Copepskanne ( M2 /%2 ) u coornomenne Cu : Mo B pacTeHHAX ceM. 3JIaROBBIX
PA3INUHBIX PEernoHoR Duocgepnt

CooTHOLIEHHUE
Permon Guocd]em}_l Cu Mo Cu:Mo

TaesHoMecHOH HeYePHO3EMHBIT 6,30 0,01 1:0,08
JlecHOIT U ¢cTenHOI YePHO3eMHLII 5,28 0,71 1. 5043
CyxocTennoil, NoJynyCTLIHHEIH, Iy CTHIHHBLH 6,60 2,85 1 2048

Tabnuna 44

Copepsxanme (M2/152) W COOTHOMEHHE Me/IH H MOINOEHA B PACTEHIAX 0HOreoXnMIIeCKux
NPOBHHITHH HHAEMHIYECKON aTakeHn

CooTHO-
Broreoxumugeckan NpOBHHLHA Pacrenun Cu Mo HeRRe
Cu:Mo

Marecranckas ACCP
Tepcro-Hymcro-Cynakcrue [TacT6uuiase pacTeHHA 7,9 42 12053
crenu (araxcusa) (HoBambcrmii, | (cpemmss mpoba)
1960)
3nopoBrie palionbl Ha Kamrago- | [lacTOungasie pacrenns 6,8 0,16 1:0,02
BBIX nouBax (Kopannckuit, 1960) | (cpemmsa npoba)
3anagueii Yaberucran
Consnroso-ahemepopas mycrTe- | 3enenkie aemepst u age- 4.8 4,75 1z
HA (M. A. Pum, 1964) MepOHIBI

Cyxocroit adieMepos o 1,9 2,4 1126

aheMeponyioB

IToagHOBETETHDYIONIHE T 2,9 1:0,78

OJJHOJIeTHHE CYyXHe COTAH-

KN, BepOIII0/KbA KOJIIOTKA

AKDPeK, CONIAHKA 23 29 ti 44T
CaMapranjickag o01acTh CpeHEI YROC TPaBOCTON 5,7 7,6 1 1,35
(Pmm, 1965)
Asepéaiijzranckas CCP
Hypa-Apankckas HE3MEHHOCTH CpefHuil yKOC TPaBOCTOA 3.6 3,0 1 : 0,83
(atarcus) (Jwbos, 1966) .
TMacromma [[eiipanrens (ago- | To ke 5,9 14 1:0,20
poBuie

OIMHAKOBOE KOJIMYECTBO MeAy. XOT# B BTHEX HOYBAX Cojep:RaHne Mein HIKe,
yeM B YepHo3eMaX (sTajoHHBIE OMOreoXMMUYECKUWe NPOBHHONNM), BCE 3Ke, 0de-
BUJIHO, TOIBKO HEJOCTATKOM MeIH B HOYBAX HeNb3d OOBACHATE PACIPOCTpa-
HeHHe SHpeMudeckoil arakcnu. To jke ofHapy:keHo B GMOTEOXHMHIECKHX TPO-
BHHIMAX HH/IEMUYECKON ATAaKCMM APYTHX CTpPaH: aTakcus IOSBIAETCA KAK B
VCIOBHAX JIOCTATOYHOTO, TaK M HeJOCTATOTHOTO cojlepskanug menm. B mpo-
BHHIMAX SHJIEMUYECKONH ATAKCHHM B HEKOTOPHIX CJyJafX YCTAHOBIEH HeJ0CTa-
ToK KoOanpTa w (ochopa. B Karoit Mepe 9TO BIMAET Ha IpoABIEHHE HHJe-
MHH, KaK OCJIO/KHAeT HapylleHHe o0MeHa Me[H IIPH aTaKCHI, He YCTAHOBIEHO.
Boamomupeiii H30BITOK B PacTHTENBHBIX KOpMax (opa yMeHBIaeT 3aJlepP/KRY B
OpraHm3Me Me[I H CII0OCOOCTBYET ¢ BBICJCHHI0 HOYKAMH, UTO0 MOKET OCIOMK-
HATEL PasBHBAOMIYIOCA IPH aTaKCUM HEJOCTATOUYHOCTH MeAau. B cyxocremmoii,
MONYNYCTEIHHOM, IIYCTHIHHON 30He PacIpOCTPAHEeHEI IOYBLI, 000TamenHble INH-
KOM. OTOT BOIPOC IpeJCTABISET MHTEPEC B CBASH ¢ H3YIeHHeM DHAeMHYe-
CKOIl aTAKCHM, TAK KAK B UCCHEJOBANMAX HA DKCIEDPHMEHTAIBHBIX KHBOTHEIX
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{xpsicel) OBINO BEISACHEHO AHTATOHMCTHIECKOe JeHCTBHE MHEHKA 10 OTHOIIe-
HHI0O K MeJIH U CHIKeHNe aKTHBHOCTH IATOXPOMOKCHU/IA35I HEUeHN 1 [I0YeK IO
pauaEneM Ao0aBoK K pammony nmAka. Hamm pasee yKaseIBajoch, 9To IIOYBEL
U pacTuTeNbHbie KOpMa HPOBUHINIT dHAeMuueckoit atakcuu [larecrana comep-
JKaT MOBBIIEHHOE KoduuecTso csuHma (rafm. 45), uro GBLIO TOATBEpsKICHO
AnugpepnuessiM n I'mpeessiv (1968).

W3 rtabn. 45 BujHO, 4TOo B NpoBHHNMAX artaxcuu Jlarecrama pmeiicTBm-
TeJIbHO TOBBIIIEHO COMAePKAHNE CBUHIA 10 OTHOUIEHHIO K Meau. Duillo Tamke
oOpaiieHo BHHMAaHHEe Ha BO3MOMKHYK CBf3b COJICD/KAHIMA CBHHUA B NOYBAX
Jlepoummupa (Amraums) ¢ pacnpocTpamenieM dHEeMIdeckod ataxkenn. Cunraior,

Tabawmima 45

Cpenunee cojepskanme (M2/%2) U COOTHOIIEHME MEJH I CBHHNA B NOYBAX M HACTOMIIHBIX
pacrennax [larecrana (mo Kosaascromy, 1957)

‘ s Uperkee BelleCTBO
Cyxan novsa pacTenuit o
CooTHOLIEHHe

BHOreoxnMuyeCKan IpOBUHIIMA Cu:Pb
Cu Pb Cu Pb

dupemudeckas arakcusa (ry- | 9-10-+ | 6,9-10-3 | 7,9.10-% [14.10¢ | 1:7,7 17043
TOBO-CTEIHbIE COJIOHIAKOBLIE
TOYBDLI),

«3710pOBLIGY PAOEEL (Kar~ 8. 10— - 4072 (6, 8:40=% [ 7.8-40-% | 1 :1,2 120,41
TaHOBBIE ITOYBHI)
HenTpajibHan 9epROZEMHAH datg - .10 o gt S5 40-0 1 203 4006
obanacte PCOCP (ueprosem-
HBIE [10YBLI)

970 MpU H30BITRE HTOTO HIeMEHTa Me/b MOMKeT OKa3aThCA HeJ0CTYIHOI I
opraHusMa BCJIEJCTBHE 3aTPYANCHHOIO BCACHLIBAHUA ee¢ U3 KHOMedunnka. Bcee
ITH HepedrcieHHbie HodaBoutbie (JARTODH BOSMOIKHOTO HeHCTBUA TeoXHMude-
cKoii cpemsl Ha opraEmam npu artakcun (mepocrator Co, J u P, mabbiTox
B, Zn, Pb, a rarxmme Ca, Sr) jgomsusl M3y4aThCH B CBASH ¢ YpOBHeM Oeaxa
H JpYyIHX BEIeCTB B pAlUoHEe ;KUBOTHRIX, HO B IEPBYI0 odepelb B CBA3N ©
obMeHOM Mend, MoanOgeHa o Ccyab(arToB, COOTHOUICHHE MEHKIY KOTOPHIMH B
HOYBAX U B PANMOHE OIpefieisier PasBUTHE DHAEMAUECKOIl ATaKCHH.

Ilpesge Bcero HEOOXORWMO OTMETHTh, 4TO [aiKe NPH HOPMATBHOM CORep-
MaHUN B panuoRe MeAum o0MeHn ee NPHM SHAEMHUYIECKON ATAKCHN B KUBOTHOM
OpraHH3Me HADYIIeH H 3T0 CKashIBAETCA Ha HNOHIMKCHAH €€ COJePKaHud B
opramax u TKaHax. lIpm memocTaTkKe Me[d B panMOHe ee Ccogep:KaHUe B
KPOBH PEryaupyeTcs 3a CYeT MefibiX R0 OprasddMa H CHUMKAETCA TOAbKO
[OpU YCJIOBHH HEBO3MOMKHOCTH KOMIEHCAI[MH, KOTJA JeH0 MCTOIEHEl Wi Ha-
pPYUIeHO HCHOMb30BAHHE CORepMKammeiicy B HUX Meaw. Y MaToK, AaBaBHImx
BOJLIBIX ATHAT, 11 Y OOJLHBIX ATAKCHEH MIN YCTOWYHBLIX 3IOPOBBEIX ATHAT
OBLIM YCTAHOBIAEHBI XapaKTepHble UBMEHEHHs YPOBHA MEIH B KPOBH B yC-
JOBHAX OJHOH TOMYJIANNN KUBOTHHIX (Tabm. 46).

Y ar#ar, BOXbHLIX PHAEMUTECKOI arakcmeil, u Y 3H40POBHIX CORep:KaHHe
MeJM B Kposu OBLIO IOHHMKEHO, YTO ILIO3BOIAJNO IPEANONOMKATL HAINYNE B
HB3YYREMOH HOHYJAUMA OBel ABYX (PHBHONOTHIECKHX TPYNH, PasiHvaloluXCa
MOPOrOBOil WyBCTBUTEIBHOCTHI0 K HETOCTATRY Meam B oprammsme: oxonxo 10—
15% armar orasanucs meycroitumpsiME m oxono 85—90Y yerofimussivu, ne
3a00IeBAIOIUME aTAKCHEH IPH OJHOM M TOM jKe IHUINEeBOM paluoOHe, KOTOPHIH
110 CORCPRAHMI0 Mefu MOr OBITH HOCTATOYHBIM IJIH ONHSKAM K AOCTATOTIHOMY.

Crarncrmyeckas OCTOBEPHOCTH DPABIHYMI B COHNSPIKAHHM MeQU B KPOBH
BTHX JOBYX IpPYOO HOATBEDKAAET HAIIE HPENHOI0KEHHe O 3HAYCHHH BHYTPH-
MOMYJIAMAOHHOR (PUBUONOTHYeCKOd H3MeHIHBOCTH [ YCTOMYUBOI 4YacTm AT-
HAT K pHAeMmueckoll artaxcum. MurepecHo, 4To cofep;KaHHe MeOu B KpPOBH
yeroiigusbeix Arear pocturaer 21 mxz%, T. e. Toi KoHUEHTpaumu, KOTOpyIo,
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IO-BHIUMOMY, MOKHO CUATATH B cpefHeM ONHBKOH K KpPHTHYECKOH, XoTa
3I6CH BOBMOJKHBI 3HAUNTENbEBIE WHIWBHAYAILHEIE BapHanuu., Y GOJBLHEIX AT-
HiaT HAGIIONAeTCA TaK/Ke 3HAYHTEILHOe CHOMKCHHe Me[N B IEUYeHH M B THAHAX
NeHTpAlLHOM HEPBHOME cmcTeMbl: B IedeHn ArHAT —c¢ 3 M2Y% gm0 300 m
nasxe 1o 100 mx2%. Vmempmenme B meuenu menu mo 200 mre9% (ma cyxoe
BEIIeCTBO) OOBIYHO COMPOBOMIASTCA IPH ATAKCHH Yy AIHAT [ereHepaATHBHBIMHA
H3MOHCHUAMH, [eMUCIHAN3ANACH DIeMEHTOB IeHTPAIbHOH HEePBHOH CHCTEMEL

Tabauma 46
Copepsranne MeJin B KposH (B M%2% ) B saieMnyeckoii 3one [larecrana
Lo | II Cper
OBHE ugggxguennﬁ n:ﬂ\?gﬁgﬁ{ﬁ Bé);}r{l‘llllilgm ff—11 t—111

fArmara

3nopoesie I 16 13,28—29,74 20,61+1,5 DS

Boanmnte 11 i 1,20—19,87 944+14.3
Matxinm

JaBaBmme 6oIbHBIX 14 3,39—14,40 7,06-+3,2 7,83

araar I11

B xpozm mpu sTOM MOKeT HaGIIOIATHCA BPEMEHHOE TOBHIMIEHHE CONEPIKAHAA
MM, UTO SABJIACTCSA CIENCTBHEM IOTEDPh €e TKAHAMH. D IeHTpaIbHOH HEepB-
HOii cmcreMe OONBHBIX ATHAT CONEpIKAHWE MeIH YMEHBINAaeTcd B HEKOTODHIX
carygaax B 4—5 pas (cormacmo mammm mabmiogermaM, ¢ 150—200 mo 30—
40 mr2% ma cseskylo TkamEp). IlpoBefeHHBIe HaMH THCTOXHMHUYECKNE HCCIE-
mosaEusa (¢ moMomieio nueRmIkapbasua) pasimIHBEIX OTHEN0B MEeHTPaJbHOH
HEPBHOW CHCTEMBI HOATBEPAMIN 3TH HAOIIOJEHHWA, HO NOKA3aIH HPH DHTOM
ocofeHHO sFICHO BHIDAJKEHHEIE IOTEpH Mejan OenbiM BemecTBoM Moara. Uccre-
moBaEma obOMema meju, mposefmenmsie II. B. Jlasapesmuem m pap. (1958),
MOKasaj®, 4T0 y BCeX OBIEMATOR B paiioHaX, Ijie SHJAEMHs HE BCTpedaeT-
ci, HAONIOTAeTCHA MONOMKUTEIbHE OalaHc MeNH, a B IPOBHHIAHN SHAEMHAYE-
CKOM aTAaKCMM — OTPHIATEILHEIN. JT0 00BACHAETCA, coriacHo KaHHEEIM Jlasa-
pesmdga, He TONBKO  BO3MOJKHOCTBIO 00716 HHUBKOTO CONEPIKAHHA Meadn B
CYTOTHOM pamnmoHe OBEI] 9HAeMAYECKON IMPOBHHIIAN, HO I BLIJeIeHNeM 3HAYH-
TeILHOIO KOJIMYECTBA Melu ¢ KajdoM. JlasapeBmu penaer BEIBOJ O Majoil yc-
BOSEMOCTH MeJiH PallioHa }KUBOTHBIME sHIAeMuueckoi mposmanuu. [Ipmmene-
mne maotona Menu-64 (Hosanbcrui, Xo6Gortwnes, 1957) ¢ menbio BEIACHEHHA
CII0COOHOCTH THAHeH W OpramoB OONBHBEIX W 3[0POBHIX STHAT YIEPKHBATH €€
morasamo (mpomossuTeNpHOCT, Habmomenmit — 12 wacos Iocde BBeeHHA
xmopuia Meau-64), 9To COMHEHOH MO3T, KOpa TOJOBHOIO MOBTa, HPOROIroBa-
THII MOBI M MOBJKETIOK OOJBHBIX ATHAT OBICTPEe, WeM V BJ0POBEIX STHAT,
MOIVIOMADT Mexh, HO He MOTYT ee YIepKHBATH N OBICTPO TEpSIOT.
IMo-BupuMoMy, Maloit ¢cmocoOHOCTEI0 TKaHEeH OOMBHBIX JKHBOTHBIX YAEDPMHUBATH
Means 00BACHAETCA HECKOILKO (0llee BEICOKHMII YPOBEHL €€ B KPOBHU IO CpPaB-
HeHUIO CO 3[[0POBRIME ATHATAMH, OBICTPO MEMOHHpYRIUMEU Meab-64 u3 Kposm.
Cpenm opramoe UpHBIeKaeT BHEMAaHWe IeYeHB OONBHBIX }KUBOTHBIX, HAKATIIH-
BaioNaA W y/Aep:KUBaIOIag MeOb, TOTIA KaK y BI0POBHIX ArHAT OHA OBICTpEe
ee Tepaer. MoHEo IpPeqmoONOMATE, YTO B NMEYEHH ATHAT NIPH HHAEMAIECKON
arakenn 00pasyloTCs MalONOJBHKHBIE COGJWHEHHS MeIn, BOBMOMKHO — cep-
HECTAsg MeOb, YTO, MOMKeT OBITh, 00BACHAETCH HMHTHOMpPOBAHUEM CYIbPHIOK-
cumassl. Hamm maGmiofenus B ocHOBHOM Obimm moprsepsmenst M. A. Pu-
mem (1964).

VeragosieEHE T (akr obefHeHNA MEHTPAILHON HEPBHOH CHCTEMEI MENbI0,
¢ OIHOIl CTOPOHEI, W 3HAUMTENbHBEE AHATOMHYECKHE W TUCTOJOTHYECKIe W3-
MeHeHWA NEHTPATLHON m mepudepHIecKOd HEPBHOI CHCTEMEl — ¢ JPYTOi,
a Talske KIMANYECKUE CHMOTOMEI 0odesnm (IIaTKOCTH MOXOMKH, HEKOOPIHHH-
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POBAHHOCTH MBHJKEHMII, JPOKb, MAPATHY KOHEYHOCTEH M JpPYyrHe) SBUIHCH
OCHOBAWHEM JIJIA N3YdeHNs OKMCINTENBHEIX (DEPMEHTOB IEeHTPATLHON HepBHON
CUCTEMBI, ¥ KOTOPHIX AKTHBHEIM HEHTPOM SABIAETCA ME/b WM I'€M, Tak Kak
JIA eTo CHHTe3a Heo0XOZUMa MeJb., ['MCTOXHMIIECKHMH HCCIe0BAHUAMI,
nponefenasva B. B. Hosambekam m T. M. Rapatym B 1955—1956 rr., 651m0
yeTaHOBIeHo Vv O0JBHEIX aTaKCHeil ATHAT 3HAUYATENLHOE CHOKEHIE aKTHBHOCTH
MUTOXPOMOKCHIASbl I CYKIHHATIETAIPOTeHASEI, 0CO0EHTO0 XOPOIIO BBISBIAEMbIe
B 0eI0M BEIIecTBE PasiHmgHEIX OTHeN0B IMEeHTPATRHOE HEePBHOI CHCTeMbI, H 1ie-
poxcmiassl m goaokcmmassl — B cepoM Bemectse (cM. pme. 60, 61). Xoyamr
(Howells a. oth., 1959, 1964), a ramwme Mmunc (Mills a. oth., 1960) noa-
TBePIMJIM CHIPKeHHE aKTHBHOCTH IMTOXPOMOKCH/A3EI MO3TA ATHAT IPH ATaK-
cuu. [lpyruMm aBTOpaMu IOKA3aHO, UTO MPH HHAEMHYCCKON aTaKCHN MAM IIPH
Me[IHOi He[0CTATOYHOCTH MOKeT YTHeTAThCA AKTHBHOCTH OKHCIATENbLHEIX (ep-
MEHTOB J[PYTHX OPTam0B JKABOTHEIX. B IPOTHBOMIOIOMKHOCTE IUTOXPOMOKCH]IA-
3e, TEpOKCHAase, CyKRIMHATIermaporeHase um moaoKCHAa3e¢ NpPH JHICMHUE-
CKOIl aTaKcHu y ATHAT B PA3sI@EYHBIX OTHeNaX HEHTPAAbHO{ HEPBHOI cHCTE-
MBI KaTtanasza aktusmpyerca na 40%. OcoGeHHO YeTKO T'HCTOXUMHYECKUE WC-
CIeNOBAHNS BBABWIE €€ AKTHBAPOBAHHEG B CEPOM BeMmECTBE TOIOBHOTO H
ermHEHOTO Mo3ra. [IpHYMHEEI TAKOro aKTHBHPOBAHHA 0CTANOTCA HescHBIMM. [Ipm
HaPYIICHUH OKUCTHTEIBHEIX IIPOTECCOB B TONOBHOM W CINHHOM MO3Te JIpH
sujgeMaueckoii arakcun y armar mamm (Hosambermit, Camapmma, 1958) mc-
CIICIOBAJIOCH COOTHOIIEHHWE CyIbMIUAPHIbHBIX U IACYIb(UIHBIX TPYHI B
Heiipokeparune (rucroxmuMmiecKuil n-aHuTpodpoMamerofenorsiit MmeTon). Buuro
YOTAHOBIEHO OTHOCUTEILHO BBEICOKOE ROJHYECTBO CyJAb(rUAPUIABHBIX TPYMI,
cBA3aHAEIX ¢ OenroM. MosKHO mosmaraTh, 9T0 OPU ATAKCHH 0CHadIgeTCH OKMC-
JeHHe CYXbQIUAPUILHBIX IPYII HeflpoKepaTHHA. JT0 OTKPHIBAeT NOCTYI Jieii-
CTBUIO THAHEBEIX MPOTEOJHTHYECKUX (JePMEHTOB IEHTPATbHOII HEPBHOH CUCTE-
mul Ha Gesrm. Ilpomexomur passxmskenme MO3TOBOil THAHN M o0pas3oBaHue IIO-
adocteit. Ham ymamocs mpociefuTs mepsile cTaf@m storo upomecca. Bosmpmraer
MEKPOCKOIHYIECKI yIACTOUeK, OrPAHUICHHBI KOIEIKOM XOPOIIO OKpalleH-
HHIX CYJAL(rUPHIBHEIX TPYNI, BHYTPH KOJeYKA IOABIACTCA 3€PHHCTOCTD,
IMPOMCXOMIUT €€ PACIaj, 3aTeéM BOBHHKAET IOJIOCTh, KOTOPAA IOCTENEHHO yBE-
IMYEBAETCA, XOPOIIo BEIPAKeHO HPH STOM Tpeoliaganie Cyab@ruipHIbHbIX
IPyOO B CTeHKe 0o0pasymmuXxcs moiocTeil. HapTmma maToloroaHaToMmveCcKHX
H3MEHEeHM|I Mo3Ta IIpy 9HAEMAIecKoil atakcun ObIa panee onmucana I, T. [Jan-
namaese (1960, 1966), C. M. A6pamosoit (1964), Bapunoy (Barlow, 1963)
u JPYTEMH aBTOpamu. BoXBIIHHCTBO HcclefoBaTeleil HAXOMWT, 4TO Hapymie-
e KPOBOOOpALIeHNA T IHOBBIMIEHHAA NPOHANAEMOCTH COCYIOB ABIAKTCA 0C-
HOBHEIM (aKTOPOM 00paBOBAHHUA IIOJOCTEil B TOJOBHOM MOBIY NPH aTaKCHH.
Oguako HeIb3si CYUTATH, UTO TOJBKO NEPBHYHBIA OTEK TKAHH MO3ra HWMEET
ocuOBHOe 3HadeHue. Habmlomaercs xapaxTepHAas THCTOJIOTHYECKAS KapTHHA
XpoMarciaudsa # pachaja HeifpoHOB, a TaKke JeredHepaTHBHBIEC H3MeHeHHA
MHEINHA MOBTOBOH TKAHH, 4T0 OBUI0O IOKA3aHO OTEYECTBEHHBIMH M 3apy0esk-
HEIMHE HccaemoBaTeaMu. bapimoy ¢ moMOIMBI THCTOXAMAYECKUX METOJ0B I10-
Kazal, 4T0 NPUYMHOR W3MEeHeHW B 0eJXOM BeIecTBe CIAYMKHT He pacmaj pa-
Hee o0pasoBaBIIErocss MUeINHA, a Hapymenme ero cmaTeza. OH mpemmaraer
paccMaTpPHBATL ATAKCHIO HE Kak pPe3yabTaTl [eMUeIMHEM3anun, a Kak cjelct-
BHE HADYMICHWS CHHTE3a JHINI0B M POCTA HEDPBHEIX IJIETOK, MHUEIHHOBBIX
00o0YeKk W MK B mepuoj wamboiee AKTHBHOTO (OPMUPOBAHUA HEPBHOM
CUCTEeMEL TIIOfIA.

Ilonnemsxep (Gallagher a. oth., 1956) ycramoBmx, uto mpm MejHOR mHe-
mocTaToOgHOCTH HapymaeTcs cuaTes gocdonrnumos, a Xoysmn (Howell a. oth.,
1959, 1964) mnorasanm, 4To nIpm HHAEMHIECKON aTAKCHH MOHHMKAETCA COJEp-
srapne (pochommnumos B GeloM BemecTBe TOJIOBHOTO U COMHHOTO Mo3sra (co-
orsercreenno ma 20 m 30%), a B cepom BemecTse TOMOBHOTO MO3Ta BCTE[-
CTBHe HApYIIeHNA 0OMeHA JHNHUOB MOABIAIOTCA HECBOICTREeHHBIE eMy (UL
X0JeCTepUHA M IOBBIMAETCH KOJMYIECTBO HEHTPANBHEIX TIHIEPHHOB, XOYAJLI
¢ COTPYIHUKAMH OOBLACHAIOT 3TO yrHeTeHHeM IUTOXPOMOKCHIASEI MO3ra, Hr-
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Pue. 82, Xapawrepuas s 9UJeMHYEeCKOH aTakcHHm 1103a OBILI, BBI3BaHHas IapesoMm
Bajinnx Roneynocreir ([larecran)

Pue. 83. Napymedne KOOpANHALNA JBUAKCHII ATHEHKA NpPIl HSHAEMHYECKOIl atakcHn

paiolleil BayKEYIO poib B 00pa3oBaHHH MaKpOIPIHUYECKHX COCUICHUI, Heob-
XOAUMBIX g OmocmHTesa aunmjaoB. IlostoMy B HopMme B mepuojy MHEIHHH-
3all [[eHTPaJbHONl HEPBHOH CHCTEMBI ¥ IJI0jla AKTHBHOCTE MHTOXPOMOKCHIA-
3Bl 3HAYNTENLHO HOBEIMeHa. fApleHns meMuweaMHUBAIMMN NPU DHICMHYECKOMH
aTagcum Takske HaOMOIAIOTCH; MO OHU CBA3AHBL, BO3MOMKHO, ¢ HE3DeIbIM
mueannom. Wecnemosanua M. C. A6pamosoit (1964), nporemennsie B [lare-
cTaHe, TOBOPAT O TOM, 4T0 Hapsjly ¢ IEHTPalJbHOi HEepBHO CHCTEMOR Ipr
HAEMHUYEcKOii aTakenn ATHAT IOPAMKAIOTCHA CHIHHBIE Taurimm, mepudepnie-
CKIe HepBHBIC CTBOJEI H UX PA3BETBIEHHS B Mblmmax., Vsyuemnwie mmopasse-
U HEPBHOIT CHOTEMBI TIPH SHAEMUWYECKOH ATARCHE HOKABHIBAIT CHOMRHYIO
KapTHHY MHKPOMOPMOIOrHIecKX 1 XUMHYECKIX N3MeHeHWil HepBHOI TKAHM,
KOTOPBIC MOPYT OBITH OCHOBOW Jiisi OOBACHCHHA KINHMYECKHX CHMITOMOB 00-
aesun (puc. 82, 83).
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Cremyer OTMeTHTB, 4To TpH W3YIeHHAN SHAeMHmueckux saboiesaniii, ma-
GIIOIAOINXCA B YCIOBHAX PA3IMIHBIX OGMOTCOXHMUYECKHX 30H W [IPOBMHIIMIL,
reoxumumueckas okodorus oprammamon (Kosamecrmit, 1957, 1963) mossonsaer
onpeael]nThb Beaynue reoxumMmpuecrue (I)aI—{TOpT)I cpenbl M OCHOBHBIC TIYTH n3-~
MEHEHWA IpPOIEecCOB O0MEeHa BeIecTB B OprauisMe — 3T0 OOBIUHO MeTalIhl
WO XUMHYECKHe SJIeMeHTH He MEeTA/IMYecKOi HMPHpPOIbl, HefocTaToK WM 13-
OBITOK HOTOPBIX B Cpelie MOHeT IOBJIHNATH Ha CHHTE3 W AaKTHBHOCTHE B Opra-
HuaMe (JepMEeHTOB, HEKOTOPBIX TOPMOHOB, BHTAMIHOB Wi JpYyrux Gmoiornde-
CKH aKTHMBHBIX coefumenmii. Ilpn mayuennn sHeMuueckoii aTakenn 6B yeTa-
HoBieH (haKT HEJOCTATKA MeAm B OpraHmsMe. JT0 HANPABIIO HCCIE0BAMINA

7k

Pune. 84. CxemaTmuecKag KapTa
JHOTEOXUMHUYECKOH  IPOBNHIINA
Tepcro-Cynakcro-KymMeroii nua-
MEeHHOCTH

1 — pHEMHYEeCKAsaA AaTaKCHA  pac-
npocrpadera [Cu : Mo : SO,” (B mou-
Bax)=1:0,58: 300 (mo 1173); Cu:
: Mo (B pacrenusax)=1i:0,53]: 2 —
DHAEMUYeCKAd aTaKCHA He pacipo-
crpadeda [Cu: Mo :80,” (B mnou-
Bax)=1:02:100; Cu: Mo (B pa-
ereHuax)=1: 0,02]; 3 — "Henccaeno-
BaHHAA TePPUTOPHA; 4 — CYINa HU-
e YPOBHA OKeaHa

arsosuuﬂ

@
Xacampmpr

IaTOreHe3a ATAKCHH Ha OPABWIBHBIH MYTH MOMCKOB HEJOCTATOYHOCTH CHHTE3a
U CHIDKEHHNS AKTHBHOCTHM OKHCIHTEIBHBIX (DEPMEHTOB HpEMR[Ie BCEro B HeHT-
paibHOIl HepBHOU cucreMe, Msbpamusii myTh mccaeqoBamini ObLI MPaBIIbHBIM,
Ho ocraBames HepemiemHBIM BajKHBIH BONPOC 0 NPHYINHAX (UBHOIOTHIECKOIT
MeJIHOH He[0CTaTOuHOCTH, KOTOpas HaGMOXaeTCA MpH SHIAeMUTECKOH aTakcin
He TONBKO TP HU3KOM COJeP;KAHNNM MeIH B OHOIEBOM DAINOHE HA SHMEHX
nacrénmax [larecTana, HO Jajke B YCIOBHAX HOCTATOYHOTO CONEPHRAHUA MEIH
B panHoOHEe FARUBOTHBIX.

HcenemoBanus mokasanm, uTo BajKHYI0 pPOJIb 1IPH 9TOM HIPAOT TEOXHMH-
Yeckme (DAKTOPHI Cpefibl — HOBHINIEHHOE COflePKAHIE MOJIHOIeHA W CYInpaTon
B [OYBAX M KOPMax MpOBHHNMII smaeMmueckoil ataxcun (puc. 56). Bocera-
HOBIEHN® CyIpdaToB B cyab(uAB B Havale NHIIEBAPUTEIBHOTO TPAKTA fAB-
lIfgeTcd, MO-BUIMMOMY, OPUYNHOA MeIHOH He0CTaTOYHOCTH, KOTOpasg IpOsiB-
aserca vame y ksaunnix sxmporaex (Mills C. F., 1960). Tlpn noswimesHEOM
coflep/KaHNE B pamuone cyibdaror ofpasyiomuecs B H30BITOTHOM KOJIMUECT-
Be Cyab(ubl TEPEBOAT NHINERYI0 Me/lb B CePHHCTYIO Meb (cyrbdum Memm),
He ycBosieMylo opraHmamom, Ilpm sTtom, xkak nokasar Mwmae (Mills, 1960),
m30BITOR MOJIUOAEHA B paliOHEe OBEIl| YCHIHBAET MEKPOOHOIOTHICCKIE TIPOIec-
¢el B pybme, Beaymue k obpasoanumo cyiasupos. Taxnm obpasom, mpum 13-
OBITHE B panuoHe KBAYHEIX CyIbdaToB U MoJmOIeHa co3AAI0TCA YCJIOBIA,
HeﬁHaI‘OHpHHTHhIe I YCBOCHHUA MeJn M3 KEIAYJOYHO-KNHIeTHOro TpakTa,
OGesppe:ruBanne CyIL(HUIOB, B HopMe 00pA3YIOIUXCA B MEHLIINX KOJUYECT-
Bax, IPOMCXOMHT B IeUeHH IIyTeM OKHMCJeHHA UX B Tuocyiabdar m cyiabdar.
Oxucrenme cyapduuaos B Tnocyan(ar OCyNIeCTBISCTCH CYIbOUIOKCHIABON 18-
UeHH, HO MBOBITOK MoJMOJEHA YrHETAeT AKTHBHOCTH 9TOTO (epMenTa, 410
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ocobenH0 CHIBHO IpoABIAeTcH mpu memoctarke Mepxdm. TopMossmee feiicTBme
monubjena Ha CyIb(HIOKCUNA3y MOMKET YCHIMBATECA IUCTEHHOM, KOTODHIR
cunTesupyercs B pybme u mocrymaer B hedenb. lcclemomamms, mpoBemeH-
meie M. A. Pamewm ¢ corpynnusamu (Pum u ap., 1965), nokasamm, 49ro y xa-
PAKYIBCKUX OBEI[ IpH SHAEMHYECKON ATAKCHE IPOMCXOUT CHILHOe YTHeTeHHE
AKTHBHOCTH CYJAL(UIOKCHIA3E], YT0 HECOMHEHHO IOHMKAET CKOPOCTH 00e3Bpe-
RUBAHNSA CYJIb(DUIOB B opranuame.

Tar ObLIM pacHyTaHBl OCHOBHBEIE Y31l OMOXHMHYECKEX IPELCTABICHHH O
IaTOreHe3e HHAEMAYECKO ATAKCHHA — IIPOIEcCHl, 00yCIOBICHHEBIe HEOCTATHOM
MeJH B HEPBHON CcHCTeME, a B jKely/AKe H IeYeHN — H30BITKOM MoameHa
u cyab(aTos, COZMAIMEM MeIHYI0 HeJOCTATOYHOCTH B OprammsMe.

Venemraoe mayuenme B CCCP sugeMmuecKoii aTaKCcHHM OCYI[ECTBIISAIOCH
Ipu Hemocpe[CTEeHHOM YYaCTHH HAyYHHX yupesmaenuit [larecrana — Haya-
HO-HCCIe0BATeNsCKOT0 mHeTHTYTAa Berepunapum (A. A. Anusepaumes, T, A. I'n-
pee u np.) u Censcroxossiicrsemnoro mmcrmryra (I, T. [lammamaes,
II. B. Jlasapesuu, C. M. AGpamoBa m fp.), a TakKe Y30CKCKOr0O HMHCTHTY-
ta kaparyiaesofcrsa (M. A. Pmm m ap.) m Buoreoxmmmueckoii 1aGopaTopun
Wncrnryra reoxnmun AH CCCP.

dti yupeskmeEna paloTanm mo eJEHHOMY IUIAHY, KOTOpHIi OBLT mMepBoHA-
TaapH0 paspaboTaE 9YeTEIPHANNATEL JeT HasaJ KOMICcHeR, cosfaHHOM Mmmm-
cTepcTBOM celaberoro xosaicrsa [larecramckoir ACCP m BerepmmapmeiM yii-
pasrennem pecny6mukn (H. X, Mamaes).

IIpakTHyeckas cTopoHa MPOOAEMEI IHAEMHYECKoil aTakcHn — ee mpodunak-
THKA, Mepsl ee mpeynpe:kaenis, B peayiabrare HCCIeA0BaHUII, TPOBEHEHHBIX
B [larecrame, a moske B Y3s0excwoit CCP, Oblro Jokasamo, 9To UpHm IOJ-
KOpPMEe OBeI[ CePHOKMCJION Memhio B Hepuoj OepeMeHHOCTH M KOPMJIEHHA SI-
HAT MOJOKOM 3a00lIeBAGMOCTE ATHAT JHIEMHIECKON ATAKCHEH CHHIKAETCA HA
90% m Gomee miam HHAEMHS Jaske IMOJHOCTHI0 IpeKpamaercs (M0 JaHHBIM
A. A. Anusepamesra, II. B. Jlaszapesmua, III. I'. lanmamaesa, M. A, Pmma,
B. B. Kosausckoro). HauGonee speKTHBHON /030H CEPHOKHCION Memm fB-
nnercs joza B 6—10 M2 B mems Ha cyArHy0 u KopMmamyio Matry. Conm
Me[u IaioTcA B COCTaBe JIMBYHIOB, KOpPMa, NHTHeBOM Bombl, Merom memoc-
PEe/ICTBEHHBIX MOMKOPMOK OBLI XOPOIIO MCIBITAH UM OCHOBBIBAETCH HA MHOIO-
IeTHEM IIPOH3BOJICTBEHHOM ombiTe, Boakmioe 3mauenme B Gopebe ¢ smgeMu-
YeCKOM aTakCcHell MojKeT HMeTh pamHee sarmeHme. Haw mpasmio, srHATA, po-
AUBOTIECS IO Mapra, He 3a00leBaiOT aTAKCHEL.

OpuuM 13 cnoco6os TpodUIAKTHRE SHIEMIYECKON ATAKCHHA W IIOBBINICHUA
TMPOYKTHBHOCTH ABIAETCA CMeHa «OOALEBIX» MACTONI[ HA «3M0POBEIE), B 0CO-
OenHOCTH T OBIEMATOK.

Becbma mepemerTuBubIM cmoco6oM TPOPHIAKTAKN HHIEMHYCCKON aTaAKCHI
ABIAETCA 0oDOTANeHIEe TMACTOUNT COMAMM MENH. JTO MEPOUPHATHE MOKeT OBIThH
OCYIIECTBICHO B rOCYTapCTBEHHOM MaciuTade Ha OCHOBE TEOXHEMHIECKOH 9KO-
TOTHE T OMOTEOXAMAYECKOT0 pailoHMpOBAHNUS, TO3BOIAIONIET0 BRIABUTEL HeIa-
I‘OHPHHTHBIB II0 aTakcum\ HpOBHHEHH.

ITpu BACXHWJI 6pira cosmama kommccmsa moja pykosomersom B. B. Ho-
BAJIBCKOTO JIA HpOBBﬂeHHH Hay‘{HO*HpOHE!BOI[CTBEHHHX OOBITOB II0 0601"8.]]19-
HUI0 CePHOKHCIOH Meblo MacTOWm OHOreOXHMHYECKUX INpOBUHIUN DHIEMH-
YECKOIl aTAKCHE 1 MOBBIIEHEA NPOJAYKTHBHOCTH JKEBOTHOBOJICTBA.

B pesymerate uccaegoanuii, mposenennsix B [larecrame (I'. M. ITerposa,
A. A. Ammseprues, I'. M. T'mpees) u B VYaGerxmerame (I. M. Ilerposa,
M. A. Pum, I'. ®@. Kossipera), Gbiura moxasama XossiicrseHHas sdderTns-
HOCTH YHOOPeHIsN SAMHHX TACTOWI IIyTeM PpACHBIICHNA H3MEILUEHHOTO KpIH-
CTaJIMICCKOT0 MEQHOr0 KyHopoca ¢ caMonera B Koamiectse 3—7 xe ma 1 ea.
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I'nasa 14

FEOXUMHNYECKAH 9KOJIOTUA OPTAHU3MOB
B YCJIOBUAX CTPOHIIMEBO-KAJIBITUEBBIX
CYBPETMOHOB BUOC®EPHI

SABANKAJILA U TAIKUKICTAHA

Ha reppuropum CCCP masecTHEI Gefmbie KaXplHeM I OTHOCHTEIBHO obora-
TIeHHBIE CTPOHIWeM cyOpernoHsl Omocdephl — YPOBCKHe OMOTEOXHMIYECKAe
OPOBEHIAEA HUTHHCKOK M AMYpPCKOi o0macTedl, MayuaBuImecs HRKCIENIHAMEA
1935—1938 rr. (A. II. Bumorpagos, II. H. Haxeir, II. K. ®aopencrwnii)
z 1954—1962 rr. (B. B. Hosamncxmit, . A. Camapuna, B. TI'. XoGoThes).

ITocnepyonge paboTsl MOKa3ain, 4TO HOHMKEHHBIM COJEPIRAHNEM Kallb-
WA 1 TOBBIMEHHBIM — CTPOHIMA XaPAaKTePH3YIOTCH MONMEeHTEe IMOUBLL BCEi
HEeTepHOBEMHOI 300 M Apyrax 30u. IlosToMy MOKHO 6BII0 OKHEATH, UTO AB-
JdeHUs XOoHApoaucTpoduit 6yyT odHapyKeHs He TONbKO B UnTuHCKol 1 AMyp-
cKoit obmacTax. B aToM OTHOMEHEHW HpeCTABIAIOT MATEPEC YKABAHHSI O CIy-
9qasnx 3aboxeBanus J0Jeil yposekoii Gomesnnio Ha pexe Jleme (fAxyrtua), B By-
partnm, a rakxe B Hurae n na Hopeiickom 1-ose.

Hamie BanmManme OpUBIEKIA BHIXOOHEI CTPOHIHEBEIX 1m0poj B TalKHKHCTA-
He, ONHUcaHHBIC Gonee moiasexa maszan Camoitmorsim (1914), kag ucToTHAKA

Tabamma 47

Cpennee cofiepskanue ¢TpoHInA B 30HaAbHbIX noysax CCCP (n-10-2 %)

Bamosoe coepma- H}]OIICIIT BCTpe4YaeMOCTH IOYB
HHAE CTPOHINA ¢ copeprraHueM CTPOHIMA
=]
2 :
Pernon Guocepst g > = ke < I

o & = ey < 2 g

5 = ApejesIb = | | )

g - (=] (=] = Ec-

B e S = o < 82
TaexH0-TeCHOE HEYEPHO- 173 3,2 | 0,09—20,0 2o81 280 %1 354 | 446 1.8
3eMHBII
JlecocTenmoit H CTenHOI
YepPHO3EMHBI
a) cepsle JeCHEIe TTOIBHI sl 1.0 | 0.24—2.5 T NI B — =
6) "gepHO3eMHEBIE IOYBHI 787 0,9 0,2—9,5 891 3,2 3.4 0,3
CyxocTensol, monyny- 245 | 82| 02—1300} 93] 51 | 3841 | 344 | 131

CTHIHHBIM, IYCTHHELIM
T'opusie mouBb 33 26 1 0,03—89 36,4 6,0 | 546 3.0
Tloans oM 52 68 | 05—19,7 1,9 39 | 288 | 596 58
Crpornmesne cyOperuo- 44 — mepBuanOE 0DOrAIICHAR 4,5 95,5
unl (Tagmuracran) 70 — BropauHoe cbOTamEREE 47 49 4
20 — oHOBOE COiCPIKATHE : 100

pACCEAHNNS CTPOHIUA ¥ BO3MOKHOTO 00PAROBAHMA CTPOHIHEBHIX OuoreoXxmMmm-
veckmx mposmumuii. B mepuopy 1961—1966 rr. Bmoreoxmmuueckoit maboparo-
preii OBLIM M3yYeHEl B ceBepHoil wacTH Ta/URHKACTaRa, B pailoHax cedeHui
Jarran, lllypad m B Gacceitme p. Mcdapa, B 1omuaoll — » Oaccefimax pex
Baxm, fx-cy, Taup-cy um ap., OuoreoXuMudecKkue NPOBHAOAN, KOTOpPhIe OTIM-
galoTCA OT PaHee W3YUeHHBIX YPOBCKAX BBICOKAM YDOBHEM B Cpefie CTPOHIHAL
nm wanpmua (Hosamscrnii, 3acopuna, 1965; Hopansckni, baoxmua, 3acopuma,
Hpoxnrama, 1968).

Ob6mas xapakrepucruka mods CCCP mo copmepsammio B HEX CTPOHIIAS
mama B Tabx. 47, U3 KOTOpOil BMJIHO, 4TO BCTPeUIaeMOCTh 000TalieHHBIX CTPOH-
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umeM 10YB 0COOEHRO BBICOKA B peunbix noitmax (65,4% nsydenmpix oGpasmon
mo4B), B CyXOCTeNHOMH, MyCTRIHHON u monynycTsiHHOI 3ome (47,50%), a B Ta-
e:RHO-TECHOii HeueprnoseMHOii 3ome oma mata (13,4% musydsenmpix obOpasmos
IOYB) .

Crponnneso-gaapiuesbie 0HOreoXHMITYecKHe IPOBIHIIN
Taxurnerana

WMerounurn erponnusa. HemocpeqcTBeHHBIM MCTOUHAKOM CTPOHINA B I10YBAX
paccMaTpUBaeMoil IPOBMHIME ABIAIOTCS POPHBIe IOPOJIBL, KOTOPEIE B Psijie paii-
oHOB Ta/mRuKMCcTaHa XapaxkTepU3yITCA BBICOKHM COHepiRaHueM CTPOHITA.

B reoixornyeckoM CTpPOEHHH STHX IOPOJ YYacTBYIOT MNaJe0reHOBEIE, HEO0-
TeHOBHIE ¥ YeTBEDTHYHBIe OTI0KeHHA, IpejcTaBleHHble IINHAMH, HecyaHm-
KaM¥, TUIICAMY, JOJOMHTAMN M M3BECTHSKAMU C MHOTOUMCICHHOBIMH TTPOMKII-
Kamu kaiapiura. ComepikaBme CTPOHOHA W KalblUfA B HEUX, 00 HallUM JaH-

HEIM, Komefaercs juig crponnms B mpemenax or 0,1—47.5, man kKanbuus or
2,9 no 42,5% (raba. 48)

Tabauma 48

Cofiepskanune CTPORIIGE H KaJablUA B MOPOJAX IETeCTHHOBBIX OpYAeHeHui
Tagxarncrana, 8 % !

Tlopoasr Sr Ca Ca/Sr
M3pecTHARK 0,6 42,5 70,7
JlooMHATEE 0,12 32,5 268,0
TlecTponBeThbl 0,49—4,9 2,6—5,0 1,1—51
Cepole TIHHEI 0,1 6,0 6,0
HpacHbie rmmnt 0,12 85 62,5
IlemecTHHEBI B BUje JKEIBAKOB 46 2,9 0,06
LlemecTHHLL B JIAA3aX 41,5 10,5 0,22

! Onpepelenne CTPOHLMA M HAIBIHA B NMOPOAAX, 4 TaKMKe BO Bcex JAPYrux ofipasnax,
BEJIOCH CHEKTPAJILHBIM METOonoM NO nuuum 34645 — jaa crponnmma, 3181,3 — naa
raapnua (Pycano ® Ap., 1960) nm meropom niaMennoii cmexrpodoromerpun (IToay-
arToB, 1958, 1859).

HO‘IBBI. BOJILILIOC- 3HavueHue B DﬁOFﬂHleHHI’I Io4YB CTpOHONEeM HWMeeT |’ I10-
CTOSHHO NPONCXONANITH BEIHOC €I0 I3 FOPHBLIX IIOPO] B IPOLECCe BBIBETPH-
BaHNOA. DBBHOC MoMer OCYHICCTBIATHCH B (OPMe MeXaHHYeCKOTO Iepenoca
9acTNUCK CEePHORNCIOrO CTPOHIHS BeTPOM, BOAMI, JBJIOM H T. . ¢ o0paso-
BAHUEM IIePBUYHEIX OPEOIOB PACCesAHHs CTPOHIMA BOJIMBU PY/ONPOABICHIUIT,
a TarKe myTeM PACTBOPCHHA BEHINEIOTHOTO CTPOHIHA 11 meperoma ero s Goiee
OOOBHMKIHOE coCTOogHuMe,

IIpm ompepmenennnix yemouax (crenmenm rymycroctu, pH, mexamnugeckoro
COCTABA, BOJHOTO pE:KIMa TOYB, a Takme cojepamusa B Heir COg, comell n
T, J.) DOABIZKHBIT cTpoIi (Sr?) safep:KMBAeTCA MOYBEHHBIMI KOIIOMIAME
mwin (PURCHPYETCA B KPUCTANTHYECKAX pelleTKaX YCTOMYMBEIX MUHEPAJIOB ary-
muToBoro tuna. CrTpoHImiT MErpHpyer B IouBax B Buje OukapOoHATOB, Kap-
OomaTOB, XJOPUAOB, cYIbPaToB; KapOOHATHL W CYIb(ATHl CTPOHIISI MeHEe
PACTBOPUMEI, YeM COOTBETCTBYIONIe coiu Ralelus, PacrsopuMocts comeit
CTPOHIUA T KAJXBLIUA 3aBICAT OT XUMHUYECKOro cocTaBa cpefsl, B mpucyrersiun
XJIOPHUIOB INedodInsiX Merammos, manpumep, NaCl, obpasyerca xnmopmeTsli
crpornmii (Rancama, Sahama, 1950) u pacTROpMMOCTH CTPOHIIA YBEJIMIN-
paerca. [[marep (Dinger, 1930) wames, 9T0 pacTeHNs MOIYT HePeROJNTE CYIb-
dar cTpornua B xapboHar muam Ourxapbonar. Hexoropeie Bussr Gaxrepmit mpe-
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BpallaoT KapboHATHl KAJABINA 1 CTPOHIUA B GHKApPOOHATHL W IMEPEBOLAT ATH
MeTamiel B Goxee pacrsopuMmble gopmpl. Tarme Guoremmble nponeccsr, mo-
BUUMOMY, MOTYT UTPaThk 3HAYMTEIBHYI0 POIL B MHUTPAIIMI CTPOHIHS B OMO-
cpepe. Herxoropsle pasinums pacTBOPEMOCTH COJI CTPOMIHA M RAJALIEA H
VCIAOBHIT OCAKHEHNA HTHX METANIOB HMEIOT 3HAYCHHEe A HpeuMyllecTBeH-
HOTO HAKOINIEHHA OJIHOT0 U3 MeTa/JJoB B INPUPOJHBIX YCJI0BHAX (Hampmmep,
HaKOMJIEHUEe CTPOHIHA B MOIMEHHBIX IOYBAX).

Bermunna oromenus Ca/Sr xapaktepuayer oTHOCHTEJIBHOe N3MEHEHIE
rounmenrtpamum Ca m Sr B npolecce mx coBMecTHOH mMurpammu. B pesyabrate
MHTPANNN CTPOHIMA MOIYT BOZHUKHYTL BTOPHYHBIE OpPEOJIBl HAKOIIEHUA
CTPOHIMA B IIOYBE,

B ycnosuax TapmukmeraHa npomeccsl BHIIENAYNBAHUA W BHIHOCA CTPOH-
IUA M2 TOPHBIX TOPOJi Kak B JIerkopacTBOPMMON, Tak 1 MeXaHMYecKoir gop-
Me Hanbojiee aKTHBHO IPOUCXONAT B Becennee BpeMmsa. OOmame Biarm B aTOT
mepuojy GHOCOﬁCTByE‘T CO3JaHWI0 HUCXO/SIIUX TOKOB B IMO4YBaXxX, B pesyabTare
Yero JeTKO PACTBOPHMEIE COeNHEHWs CTPOHIISA BRIMBIBAKOTCA B Gomxee riryGo-
KHe TOPM30NTHI W I'PYHTOBEIC BOJBI, KOTODHIC IIEPEHOCAT HX Ha OodbIime pac-
CTOAHHA B pafioHbl cHoca. BBICOK M MeXaHUYECKUT IMepPeHoC YacTHUYeR Ijesie-
CTHHA BECCHHHUMH TAJBIMU BOTAMIL.

Tabaumma 49

Cpennee cofiep;kanue cTpOHIMA M Kagpmua B nousax TaKukmerana
(B mponeHTax Ha CYX0e BEIecTBo)

I0sneie cyGpermoHbl Guochepnl CesepHBIC cYOpernoHsl Guocdepnt
quenao OTHOTIIeHHE queiio OTHOUIEHHEe
mypdon Ca Sr Ca/Sr wypdion Ca Sr Ca/Sr

Paiionsl nepeuuno2o HAKONAEHUS CTPOHYUSR
27 G R R 6,6 | 17 [ s oy TR | 27
Pationvt 6Topuuno2o HAKONAEHUS CTPOHYUS
36 | ST T ] 83 | LR S R M e 125
DoHoeble Patiolbt
ADEE S T S0:040 - | 248 ST e B R O 170

KRyperue wepnosemu

r 4,0 ‘ 0,02 { 200 ( ‘ l (

MutencusrocTs, GHOTOrAYECKOro KPYTOBOPOTA BECHOM TaK 3Ke TOCTHTAeT
MakcumyMa. MoOuansaiiss MUHePAILHEIX BEMIECTB (B TX 4WHCTe 1 CTPOHINA)
¥ BO3BpalllennsA WX B 10YBY I[OCTAe OTMHPAHNA B ATOT MEPUOT COCTARIAET
600 wme/ea (Kosma, 1954). B JerHee BpeMsa TIPOIECC BHIMEIAYNBAHAA WM
BLIHOCA CTPOHINA pesko ocrafesaldT. B B0IpHOM KpyroBopoTe ydacTByer
ronbko 10—15 xe/ea mmpepanembix semects (Hospa, 1954). Taxam obpa-
30M, B JeTHH{I Tepmoj HPONCXOONT TOJLKO IepeMeINeHRe XHMUYECKHX e~
MEHTOB, B TOM YHCJIe W CTPOHINNA, B mpejiedax MIKpopeiabeda.

Harx supmo ms tadn. 49, obmmit ¢ou cofepRanus CTPOHNNA B MOYBAX
Tapruxuctana A0BOJILHO BBICOKHIT 1 B cpegaeM cocrasisger 0,049% crpon-
nua (ma cyxyio mouny) miaa oskneix n 0,041% — ot cenepHBIX ero paiioHOB.
Ecin cpaBHETH 9TH BEJINYHHBL €O CPETHEM COJEPHRAHNEM CTPOHIIHS B KYPCKAX
geprozemax — 0,02%, roropsie npmanmaorea s3a aranon (Hosaascruit, 1958),
To cpepnedoHOBas KOHIEHTPANNg ero B IMouBax TayKUKHCTAHA HOBBIIIEHA B
2,9—2 pasa.

Copmepskanne KaJbplis B YePHO3EMHBIX II0YBAX B CPE/HEM COCTABISET OKO-
a0 4%, a B mousax mayuaemoit mposunuun — 6,4% masa wmesix u 7,1% s
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cesepabix paitonos. Jloatomy wosdhumment Ca/Sr mia KypecKuUX UepHO3EMOB
(200) Boime cpegHEE(OHOBOrO OTHOIIEHHS KATBIHA K CTPOHIUIO B I0YBAX KAk
0keEx (131), Tax m cesepubix paitomon (170) Tammmrmcranma.

Oforamenne pasiniHbix UOouYB TajyKEKHECTaHa CTPOHINEM ONPEEIAeTCH
Kak THIOM I0YB, HALPUMEpP, 34COJeHHBIE II0YBEI, TAK U PACIOI0KEHHEM HX
B paifl0HAX BBIXOIOB IENECTHHOBEIX IOPOJ WIH B MECTaX €ro CHoca, HampH-
Mep, TOPHO-KOPHYHEeBEIe KapOoHATHEIE TOUBEL I ceposeMbl (tadm. 50).

Tabaxmma 50
Conepsranue CTPOHNUA U KaIbUuA B pasmuuusix tumax nous Tagprukuerana, 8 9
Sr Ca e
Huer -
Ilousa é‘m*;'(‘]‘ it TN Lesl ChesHot fIpeesn 1(1)1:{([3[%1:/&3:'
30B f}‘\?;ifgé KOTeoauii iﬁ’gﬁg; rosedammii
Topuo-kopuianensie 264 02 0,04—9.5 8,0 0,8—22,0 40
KapbonaTonie
CeposeMbl 164 0,12 0,03—3,2 71 1,4—30,0 60
CrafozacoleHALIe 4 0,16 0,1—0,25 10,8 6,9—17.6 68
ANIMI0BY AILHO-TYTO0- y
BBI€ U COJOHYAKN
TopHO-KOpHYIHEBEIE 12 0,087 | 0,017—0,042 4,5 0,4—15,0 124
THIHTAEIE
Topro-cBETIO-KO- ] 0,045 0,02—0,07 9,0 48—5.5 110
pUYHEBEIE

Ha obmem (hoHe NMOBEIIIEHHOTO CONepsKaHHA CTPOHIHA B mogysax Tapmm-
KHCTAHA BEIIEIAIOTCS JOKAILHBEIE YYACTKE © OYEHL OONBINON KOHIEHTpPAIHeR
ero 1o 9,5% B ropHO-KopHYHEBHIX KapOOHATHHIX Io0YBax 7 3,2% B cBeTIHIX
ceposemax, T. e. B 470 m 160 pas Gompmie, weM B KypCKHX TePHO3EMAX
(Kopaaberuit, Biroxnua, 3acopuna, Huxkuraaa, 1968).

Ha ocnopaBumM u3ydeHus reHesa o0OramfeHuLIX CTPOHOWEM NOYB, B Ipe-
pernax TajskmKmCTaHA MOJKHO BBEITEIUTH PAMOHBI IIE€PBUYHOTO M BTOPHTIHOTO
HAKOILIEHNA 9TOT0 MeTallIa.

Paiionsl mepsHYHOro HaKOIUIEHHs CTponn¥s B House, Ilemocpencrsemmo
OPUIHHOI 000rallenusA MOYE THX PAlOHOB CTPOHIHEM ABIAETCHA (OPMHPOBa-
HHe UX Ha CTPOHNHEBLIX IMopogax. B cpegmeM ypoBeHbL CTPOHIHA B NOYBAX,
pasBUTHIX Ha 00OTANeHHEIX UM MOpojax, cocrasiser 0,95% (ma cyxyio mousy)
mug omeeix 1 0,09% maa cesepHnix paionos, uro B 20 m 12 pas BEIme ero
cpeHe@OHOBOr0 comepikanmA B mousax Tammurmcrada, mimm B 47, 5 m 25,0 pas
BEHIIIE, YeM B KYPCKHX YepHo3eMaXx.,

HeeMorps ®Ha TO 9To cojepskaEme Kanspoua B atmx mousax (6,25% mus
ora u 13,0% miaa cepepa Ta/kukmcTaHa) Tak/Ke NOBBINEHO II0 CPABHEHMM
¢ xypckumm uepmoseMamu (4% ), xoadummenT B HEX BHAYMTENHHO HEIKE
(8 30 m 8 pas), wem B 9TAMOHHOH mpoBHHNUE. MaKcHMaabHOE COAEPIKAHHE
CTPOHNEA B IOYBAX paiioHOB IepBHYHOr0 Hakommemms mocturaer 9,5%. Ta-
KYI0 BBICOKYI0O KOHIEHTPATAI0 CTPOHIMA MOMKHO O0BACHATH TOJLKO oborame-
HUeM IT0YB [OCTOSHHEIM ITPHTOKOM pAacTBOPOB, 0OOTAINMeHHBIX CTPOHIHEM,
OCAJKEHMEM €0 I3 PACTBOPOB U IOIIOMMEHHEM KOJUIOHTAMHI IIOYB, a4 TaKiKe
HAIMYHEM B II0Y9Be MeJbYailliaX YacTHYeK IedecTHHA.

CopiepsKagme CTPOHIWA B I0YBaX MEePBUIHOT0 er0 HAKOILIEHHS BO BCEX
cayuasx poime 600 me/ke TOYBHL, 4TO ABAAELTCA BepPXHEH HOPOTOBOH Tpamm-
el ® YKA3LIBAET HA BOBMOMKHOCTh BO3HHKHOBEHUA CTPOHIHMEBEIX GHOJIOrHYe-
ckux apderros. M3 BceX MCCIeMOBAHHEIX HOYB OpPEOJOB NEPBUTHOLO HAKON-
aenns 939 comepmar crponnmma Gomee 1000 me/ke. Oro odems Gombmmam
BeINYHHA,

172
3

¥ o]
4 1

i
v



(it

|

_, - i Sl ..

M = e 1 =k

Puc. 85. CxeMa M30KOHTEATPANAI CTPOHOUA B IMouBaX (a) m pacremmax (6), B % (ywac-
Tok 1 Omoreoxmmuueckoit npoBuaun I0xuoro TamxmracTana)

a: 1—>1; 2—0,9—0,05; 3 —0,06—0,00; 4 — <0,06; 5 — Tourku orTGopa mpol; 6 — PyHHOE TeJ0;
6:1—>1; 2—>0,5; §—01—0,3; ¢ —<0,1; 5—6—cM. @

Pue. 86. CxeMa KoOHDeHTpanmil cTpoHuma B mousax (a) m pacreEmax (6), B % (ydacrok
2 GuoreoxmMudeckoir npopuEnuE Y0sHEoro TajKuKucTaHA)

a: 1—0,9—1,5; 2—0,2—0,9; 8 —0,08—0,2; 4—0,03—0,08; 5 — roukm orbopa mpob; 6 — pynHOE
Teno; 6: 1 —>1; 2— >0,5; 3—0,1—0,3; 4 —<0,1; 5 m6—cM. a

B rauectse mpumMepa yJacTROB HNEPBHYHOIO0 HAKOIVIEHHS CTPOHIMs IIpH-
BOMATCA UETHIPE KAPTOIPAMMEL PACHPeIeNeHMa HTOTO IEMEHTA B IOUBAX H
pacTeHUAX ABYX OJRHHEIX paitomos Tammmxmerama (pume. 85, 86).

Haprupopanwe sTHX y9acTHOB NIPOBOAMIOCH COTIAACHO MpPABHIAM OHOTEo-
xuMmdecKoro Merofga momckos (Maurora, 1963) mo mpodmusaMm npaMoyroabuoi
CceTRH, paccroAnme Mempy upofmaaMa 00 w, a Memay TouxaMmE orGopa
mpo6 10—20 .

Ha waprorpaMMax BLIIeNeHLl OPEOTEl ¢ BRICOKHM COAEPKaHUIEeM CTPOHIGHL
B mousax (or 0,01 mo 1%) m B pacremmax (0,1 mo 1% crpormma Ha 301y).
Ilpu OKOHTYpWBAHUE OPEOJIOB PACCEAHHs CTPOHIHM B IOYBAX, MOMAMO COMEp-
JRAHUSA ero B HWX, YYNTHIBAIHNCEH Teojorus, masAmadT m peilsed MecTHOCTH.

Hax sumwo ma pme. 85, 86, pasmep m dopMma opeoloB HepBHYHOTO pac-
CesHMSI CTPORIMSA BOKPYI PYJAHOrO TeNa HE BCEI]a CODTBETCTBYET €ro Kol-
TYpy. 970 MORHO 0OBACHHTHL U TeM, 4T0, BO3MO;KHO, TPAHANLL PYLHOTO TelIa
ompejicieasl #erogno, HpoMe  TOTO, MOMAMO pPYAHOTO  Teda, GOIBOIOE
BIUAHHEE HA pAcIpe[eleHNe CTPOHIOHA B IOYBAX OKABHIBAIOT OHORIMMATHYIC-
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Pue. 87. Haprorpamma pacnpeelenis CTPOHIHA B 110YBAX OHOTCOXHMHIECKOU IIPOBHHIHE
I0srnoro Taprnkucrana (B %)
1—0,1—0,9; 2— 0,06—0,09; 8 — 0,04—0,06; £ — 0,02—0,0&

CKIIe II TEOJOTHMYCCKIE YCJAOBHS MECTHOCTH, a Takime (H3HKO-XOMHYCCKHE
OCOOCHHOCTI Murpanuy CTPONIUA B 9TUX YCIAOBUAX,

Haunoskenme KaprorpamMm pacipeielleHHA CTPOHIIA B PACTEHHAX HA CO-
OTBETCTBYIONE KAPTOYPAMMBbl AAf TOYB IHOKASLIBALT, 4TO MERAY COAep:Ra-
HUEM CTPOHIMS B PACTeHHAX M H0YBAX, HA KOTOPHIX OHH BHIPOCJH, He BCer-
Jia NPOCJASMKMBASTCH KOPPEJATHBHAA 3aBACHMOCTL. DCE 9TO CBUIRTENLCTEYET
0 CyUleCTBOBAHWH CJIO0KHBIX 3aBHCHMOCTEIl, KOTOpBIC KOHTPOIMPYIOT pacipe-
JelleHIle CTPOHIUA B CUCTEME TIOPOAA — MOUBa — PacTeHue.

Paiionsr BropnyHore HaAKOIVIEHHA CTPOHIMA B MouBe, DosnukHOBeHHe BTO-
pI-[T-leIX CpPeoIoB HAKOIICEHHA CTPOHIMA B IIOYBAX OﬁyCJIOBHCI[O BBIHOCOM €ro
IMOZ3¢MHBIMII BOJAMH LPH BBIBETPHBAHMH TOPHBIX Hopod B ¢opMe Hauboiee
DACTBOPHMEIX codefl — OukrapOoHaTOB — B PailoHBl CHOCA W TIEPEBOROM UX Tam
B Ma/JopacTBOPUMBIe CcOeJlUHEeHNA, BO3MOMHO, B CEPHORHCJIbLIC I YIJICKIICIbIe
COJIM CTPOHITMA. Oﬁpasouaﬂne nocjaeaunx B YCJI0OBUMAX apHAHOTO RJIAUMaTa u
6oIbIIONl 3ACOJCHHOCTH IO9B IPEICTABIAETCHA BIOJHE BEPOATHLIM. A TakK
KAk YJaCTKM BTOPHYHOTO HAKOILUIEHHS CTPOHIHA B T0uBaX Ta/KHKHCTAHA
pacmolnosicensr B moiimax pek Mcdapa, Baxm, fAx-cy, Tamp-cy, Hadaprura,
T0 B 00pasopaHum UX MOMKHO IPEANONAraTh M Y4acTue HpONeccoB COpPOIHU
CTPOHIS MOYBEHHBIMI KOJJIOMIAMI, BayKHOE 3HATCHHE KOTOPHIX B IMOUBEH-
HOH METpanin CTPOHIHA YiKe 0TMeUYaI0Ch.

Cpenmee cofepssanite CTPONNUA B IIOYBAX PAloHOB BTOPMYHOTO HAKOILIE-
nug pasuo 0,06 mus ora w 0,068% mua cesepa Tapmurmerada (em. Taba. 49),
. e. B 1,2—1.4 pasa soome, ueMm cpeguedonoBas KOHIEHTPALMS CTPOHIIS
B mouBax Tamwrurncrana m B 3—3,4 pasa Goubine, weM B KYPCKUX YepPHO-
semax, Coornormenne Ca/Sr B nnx (83 — mag wmsknbix u 123 u1a cesepHbIX
paiicHOB) HuUKe, YeM B HTAJOHHOI 30HE. ;

B paiioHax BTOPHYHOTO HAKOIUIEHHA cTPOHIHA 44Y Bcex mecaeoBamHABIX
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Pue, 88. Kaprorpamma pacupefenenns CTpPOHINA B II0OYBAX U PACTeHNAX OHOreoXmMmde-
croit nposminn Cesepmoro Tajpknknerana: B mouBax (/—3) u pacrennax (4—5), B %

1—0,08—0,5; 2 —0,05—0,08; 3 — <0,05: 4— 8,00—1; &4+ <0,1

ouB cojepskar crponnus oxogo B0 wme/kz nmoupnl, HO BO MHOTEX cJayYagX
cTenenh KOHTeHTpupoBanusa Giuaka k aroil Bemmanne. Ciemonarensno, & 3omHe
BTOPHYHOTO HAKOIJIEHWS 110 COREPRATINI0 CTPOHINA B IIOTIBAX UACTO JOCTH-
raeTcd KPATHYECKAS eT0 KOHIEHTPAIIS.

llame B paiiomax ¢QomoBoro comepskapus crpoRmma okono 20% mous
©0DOTAIIEHEI UM 10 IPeIeJ0B BePXHIX TOPOTOBLIX KOHIEHTPATIL.

[TpoBejiennnie mecHemoBAHHA MO3BOJAIOT IPEJCTABHTL pacupe;eleHnne
CTPOHIMA B mMouBax Ta/uoKkncTaga B BHIE KapTOrpaMu,

Haprorpamsa paitoros IOxnoro Tamsurumerara (puc. 87) cocrapiaena ua
OcHOBE TIOYBCHHOII KAPTH, a &g cepepubx paiiomor (pme. 88) ma ocnose
Te0JOIMYeCKOI KapThL,

Ilpu cocrasierny KaprorpaMm, MOMEMO COJCP/KAHIS CTPOHTNS B MOIBAX
¥ TUIIAX [I0YB, YITEHA Te0Jorns, JanmadT o peabed MecTHOCTH,

HaprorpaMMbr MoKassIBaOT, 4TO pacCHpejielene CTPOHTMA B TrouBax Taj-
JKMKACTAHA HeOoJMHOPOAHoe., Brlcokoropuble paiioEsl ®ora Tamkmrucrana Xa-
PaRTEPU3YIOTCH HAHNMEHBIIEH KoHIeHTpamuei crponmons — or 0,02 mo 0,04%.
Herntodenire cocTapisi0T palionsl BHXOAA HEAECTHHOBBIX HOPOX, BOKDPYT KO-
TOPBIX G0Pa3oBaJNCh YYACTKH HOPBIIHOTO HAKOIICHUA CTPOHIUA B IIOYBE
(0,1—0,9%).

B mocremenno nonmkajoniefics cpeameil wactn jora TamkuEmerana KOm-
meHTpanmsa crpomims B nousax woxedmerca ot 0,04 mo 0,06%. Mecramu,
B OCHOBHOM B MOiIMaX PeK, BO3HMKAIOT PAWOHBL aKKYMYJIANME CTPOHITHA —
HTO YIACTHI BTOPUUHOTO HAKOTUICHOS.

Ha cesepe Tammuxmerama pacupejie/enie CTPOHIHA B MOYBAX TaKKe
MO34gHO. 3mech, KAK W Ha [ore pecnyOauim, mamGogee o0OTanieHbl CTPOH-
HiteM TO4RBI MePBUINAX B BTOPHYABIX YIACTKOB €10 HAROMICHIA.

Taknm obpasoy, n #a cepepe n Ha Iore TapRnKncTana HauBHICIIE KOH-
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MenTpamuyu CTPOHIMA 00HADY/KeHEI B IOYBaX PailoHOB IEePBATHOTO M BTOPAI-
HOro ero HaKomrenma., ONHAKO TOJALKO HA OCHOBAHHUW aHamusa mous Oes
H3yYeHNA cofep/RaBHMA CTPOHIMS B BOJAX, PACTEHHAX i, TaBHOe, 0e3 ycTa-
HOBJICHHA PeAKIun SKUBBIX OpraHn3Mon’ (pacTenmii, JKUBOTHEIX, 9eJ0BeKa)
HA MOBHINIEHHOE COJIepKaHne CTPOHIHA B CPefie 9TH PailoHBI He MOTYT OBITH
BEINMeJeHBI B cyOpermonsl Gmoceps — crpoHnmeBsle OmOXHMIYecKne HpOBHH-
OUm, HO IO COTEePYKAaHWI0 CTPOHIMA B TOYBAX MOKHO LPEAYTafaTh BO3MOK-
HOCTh NOABIEHHUS Y JKUBOTHEIX CTPOHIMHEBHIX 9HAEMUil Ha TeppATODHAX, T/e
ero kommenrpamusa Ommska K 600 me/ke mouBHI WM BEOOE HTOH BETHUITHEL

Kax GeLr0 MOKA33HO, TAMRUKCKUE CTPOHIUWEBEe MPORHHOUN OOraThl TakK-
me KamprmeM. IloaTOMYy OHH HA3BAHEI HaMu CTpoHOEeBO-KaubnmeBsiMu. Ilox
BINAHIEM BBICOKHX KOHIEHTPANHNH KaIBIUA MOMKET TOPMOSHTHCA BpeIHOE
neiicTBIe CTPOHIEA Ha JKABOTHELL 0PTaHn3M.

Crponnuii B sogax Tammuxncrana. [To rmjposormyeckuM yeaosusam Tajs
JRURACTAH OTHOCHTCA K 00/1aCTAM MOXycyXoro m cyxoro tuma. Ero mpmpof-
HBIe BOJIBI KapOOHATHO-CYAL(ATHOTO KIaccd ¢ PasiMYHON CTEIleHBI0 MuHepa-
mazammr or 0,38 mo 7,63 2/a. CrpoHnmit B Bojgax ®TOTO Kiacca HAXOONWTCA
B ocHOBHOM B GnrapGoHaTHO-CYThhaTHON (hopMe.

B rabn. 51 mpuBefieHsI cpefiHme Pe3yIbTATOB HAIINX AHAJN30B Ha comep-
JKAEWEe CTPOHOUN u Kamemug B Bomax Tammuwrucrama. [lawmste B Tadaume
CTPYNIKPOBAHEL I0 TOMY K€ OPIHIEINY, YTO W ITOUBEL

Cpasmrnpag mpusefenusie B Tabun. 51 mamu madasie ¢ gamasiMn A. [T, Bu-
norpagosa (0,5 mz/4), MOMKHO BHJeTh, YTO IPUPOJHEIE BOAH PAilOHOB Tep-
BUUHOTO HAKOIUICHNS ero B Imousax B cpemgueM comepskar B 100 pas mma
jora © B 36 pas mis cesepa Tammurmerama, a BOALI PAHOHOB BTOPHTHOTO
HAKOILIEHNS COOTBEeTCTBeHHO — B 15 pas u 6 pas Goasme crponumsa. Cpen-
g (hoHOBag KOHIEHTpAIISA CTPOHIHEA B BOHaX TaJKMKHCTaAHA TARMKe M10-
BOJBLHO BEICOKAsg 1 TIPEBOCXOJAT CpeaHee COMep/KaHme ero B MOBePXHOCTHBIX
Bomax CCCP = 2,4 pasa — mug jora m 1,8 pasa — jns ceBepa pecmyOamKm.

Comepskanme Kalblusg B BOEAX TaUKNKHCTAHA TOME BBICOKOS: [0
1200 me/a. Hostomy ormomenme Ca/Sr B Bomax Tammurmerama (or 7 mo
50) mmxe, ueM cpejmee OTHOIIEHHE HTHX HIEMEHTOB B HPHPOTHBIX BOAAX
(200 — mo A. II. Bumorpagosy, 1952). U Tomsko B paiionax ¢ (OHOBBEIM
cojep/kanueM OHO B HEKOTOPLIX CIyuasx, Ojaromaps Goiee HH3KOMY comep-
Mmannio B HUX Kamemusd, npubamxaercas K cpemmemy — 180, 170, 150.

TabGuamma 51

Cpenuee cojepikanne CTPOHIUA I KaXbIHA B BOAaxX (pekH, PONHNKMA, apBIKN, KAHAJIBI)
Taprurnerana (ae/.2)

JOsuble pakoHsr CeBepuple paioHb!
Hueao OTHOmenne Yuciio Ornonrenne
po6 ) Ca St Ca/Sr | mpo6 Ca ‘ Sr Ca/Sr
PaitoHRI mepBAUYHOTO 00OTAINenNs HOYB CTPOHI[HEM
8 | 635 | 50 | 12.7. | 8 | 18 | 20
PaiioHBI BTOPTYHOIO 0f0TaIEHIA MOYB CTPOHRIHEM
5 ] 1805 gl | 26 3 | 105 | 3,0 | 35

Pationst ¢ (hOHOBEIM COfepskaHMeM CTPOHIHA B MOYBAX
# | T et o bds | 5 et Sy e 2 P | 90

Cpenmee no pogam CCCP
(Bunorpagios, 1952)

100 I 0,5 ' 200
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HauGomnee Boicokoe cofepskamme cTPOHNUA 0OHAPY;KeHO B BOAAX pailoHOB
HePBIYHOr0 I BTOPUYHOTO HAKOIUIEHUS BTOTO BIEMEHTA B TOYBAX. HoHIeHT-
pamusi CTPOHOMA B OTHX BOJAX BHAUMTENBHO BELOIE, 96M COOTBETCTBYIONIEe
cpenmedoHOBOE ero cojiep:kaHue. 'l'ak, B BOJax paloHOB TIePBHYHOTO Ha-
KOILTeHWS KOHUeHTpamusa crponnus womeGmercs or 5 mo 100 me/a (upm
cpensem 50 mz/a) mia ora m ot 4,2 go 50 mz/a (umpm cpemmem 18 M2/a)
A ceBepa pecuyOamkm, 1. €. B 41 pas Gombme (uma tfore) m 55 paz (ma
ceBepe), ueM ux cpefiee (PoHOBOE comepKaHme.

B Bojax paii0HOB BTOPMYHOr0 HAKONJIEHHs KOHIEHTPAIUS CTPOHIUA IIpe-
BocxomuT ero cpeguedomoBoe cofiepikanHme yie ToJAbRO B 6 pas JaA ora u
B 3 pasa — JuIs ceépepa.,

Takum o6pasom, Ipociae;RuBaeTcs MNPAMasg KROPPEISANUS CONep/RanusA
CTPOHIINS B BOJME H B IOYBaX. JTa CBA3h 0COOEHHO HATVIAAHA Ha IPIMEpe
ponankos Hosoppon-Yamma (copepmanme crpomnma 100 me/u) m CapsiM-
Carser (90 M2/4), KOTOpble PACHONO/KeHBI B PAOHAX BHIXOJOB IlEJECTHHO~
BBIX TIOPO]I.

MzBecTHO, UTO CcOMlepsKARNE CTPOHIUS B BOLAX MOBHIMIACTCSH OXHOBPEMEH-
HO ¢ yBelImdemmeMm uX o0OIMeil MumHepaamsalmp. JTa 3aKOHOMEPHOCTH ycTa-
HOBIeHa 1 JuA Bop Tamumrmerana. Tag, ecin MaJOMIHepaln30BalHLIC ITPU-
pomasie Boper (0,07 2/4) paitomon pacHpoCTPAHEHNs YPOBCKOH OHACMUM
cofiepskar crpoHmma ot 0,2 mo 1,2 m2/s, To B BBRICOKOMHMHEDAJIN30BAHHBIX
epofax Tamumrmerana ero comepkamme Rouebaerca ot 0,5 mo 100 mefa.

Bricokoit KoHnenTpanum cTponnms B Bojax p. Hawsur-cy (75 me/a), pop-
mukos Hosopmor-Yamma (100 me/s) m Taymeip (50 me/s) cooTsercrsyer
1 BeICORAfA cTeleHh MUHepalmaanma atux Box — 7,63; 1,84; 5,06,

Hrak, Ha ocHOBAHUM NPOBEIEHHOTO MCC/IEOBAHUSA PACHPEJeTEeHNS CTPOH-
s B OPEPOAHEIX Bojax TayKEmKuMcTaHA MOMKHO HPHATH K 3aKII0YEHHIo, 4TO
KOHIEHTPAIUA CTPOHUuUA B Bojgax TajyKMKHCTana KOPPEJHPYET C BLICOKUM
coflepskaHMEM ero B IOYRe I CTeleHbI0 MuHepammsammm aTtux Box. Camsle
BBICOKIE® KOHNEHTDAINN CTPOHOAA O0HAPY/REHBL B BONOHCTOYHNKAX, PACIOJNO-
FRENHBIX B paiioHAX IEPBUYHOTO ¥ BTOPHYHOTo 00OTAIMEHIS UM MOYB. B nTux
YCIOBHAX MMUBOTHBIE B HEKOTOPBIX CJYy4YaAX MOTYT ¢ OHTBEBOI BOJOI 1MOTY-
YUTH 3HAYATENLHBIE KOMMYecTBA CTpOHUMA. TaKk KaK pacTeHHsS B W3BECTHOM
Mepe OTpajKalT XMMWUECKHI COCTAB Cpellbl, TO eCTECTBEHHO O:KHAATh IIpH-
cyTcTBHe OONBIIMX KOIHYeCTB CTPOHIUA W B PACTHTENHHBIX IMIEBLIX ITPO-
JYKTax, MPON3PacTal0MuX B 3THX paiioHax.

Copepskanme crpounusa B pacrenuax. Vs rtadg. 52 Bujamo, urto pacreHmA
CTpoHIIeBEX npopmANmi Tamxmkncrama Harammmsaior ot 0,08 mo 1,0%
cTpournnsa (Ha CyXoe BelmecTno). Pacrenms, mpomapacTaiolime B paiionax
NePBHYHOT0 HAKOIVIEHAS CTPOHINA B IOTBAX, XAPAKTePH3YWTCA 00liee BLICO-
Kum ero copep:kanumem B cpexmem ot 0,03 mo 0,2%, rorma kak B paiiomax
BTOPHYHOTO €r0 HAKOIIeHHA OHo B cpefneM kodeGiercs or 0,023 mo 0,036%.
Ha reppmropum ¢ dom0BEIM cogep:ramimeM CTPOHIHS B HOYBAX KOHIEHTPH-
poBaHHEe ero pacrenmaMH Hanmmenkmee, B cpegaem or 0,01 mo 0,023% (ma
CyX0e BelecTRO),

Halmomaercs sKomorHueckas 3aBHCHMOCTh KOHIEHTPAPOBAHUS CTPOHITHA
PACTeHHAME OT cofepskammsa ero B mouse. Ho aTo Tombko B obmeir dhopme.
B oTnempHBIX jEe ciayyasgy 3aKOHOMEPHOCTH MOMKET YCAOMKHATLCH ¥ IPH BbI-
COROIl KOHIEHTPATUE CTPOHIIAA B IOYBE NOTION[EHNE eT0 PACTEHHIME TOp-
MOBUTCH, 4 WHOMA COXPAHAETCs Ha OJHOM JOCTHTHYTOM YPOBHE, HECMOTPH
Ha IOBLIIICHNE B MOYBE. JT0 00BACHAETCS 3aBUCUMOCTRI0 TOTVIOMMEHNA CTPOH-
MU PACTEHWSIMH He TOJBKO OT ero KOHMEeHTPAINH B IouYBe, Ho W oT (hopMl
OmOXHMITYeCKOH ajanTallim PacTeHHs K YCJIOBHAM TEOXHMHYCCKOH CpejhL

CieoBarenbHo, He Beerma MosKeT HAOMOTATHCA COOTESTCTBHE MEKIY CO-
Tep/KalneM CTPOHIUA B N0YBAX I PACTeHUAX,

Tawoit e BEIBOJ CJeIyeT W W3 PE3YIBTATOR OHOTCOXWMIYCCKOTO KAPTH-
POBAHUSA OPEOJIOB MEPBIYHOIO PACCESHHs CTPOHNMA B PaloHAX BBIXOJOB IO-
pox, oforamennhix aTuM MeTogoMm (cm. puc. 85, 86).
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Bce 9TOo CBIIﬂETBHBCTByeT 0 CynecTsoBaHII CJIOKHBIX 33.BI[CIIMOCT8ﬂ, RO-
TOpLIe KOHTpoaumpyeT dopMa ajanTarimil OpPOMeccoB MOCTYIUIEHHA XUMITCCKAX
BICMEHTOB M3 II0YB B PAcTeHIA. :

Peaxnua pacrenmii ma M30BITOYHOE cojiep/KaHme cTPoHIHA B cpene. Cpe-
1 afanTHPOBAHHBIX K IMOBBINEHHBIM WM IOHIKCHHBIM KOHIEHTPAIHAM XI-
MAYECKIX DIeMCHTOB BO BHEINHEH Cpele MOKHO BLIJIQIHTH pacTeHmA-KOH-
menrpaTopsl (Hopamscknit, [Terpyruma, 1965).

Iipmmepsr pacTeHWit KOHIEHTPATOPOB CTPOHIMS B YCAOBHAX TPOBHHILA
Tapmurncrana npusefens B Tabir, 53.

Hapymenns anatommueckoro crpoenns HaOJIONAeTCH He TOJALKO Y MHOTO-
neTHHX pacreHuil, Rax mokasamum mocheayooume HaGMIIeHA, OHOJeTHUKE
W3 TPYOIB HEMPUBBIIHEIX KOHMEHTPATOPOB 00HADYIRWBAIOT AHAIOTHUYHLIC aHa-
TOMHYECKI® W3MeHedHda. B KauecTBe mpmMepa MOKIO HPHBECTH PEMEPHIO

Tabamma 52

Cpegnee cofmep:kamme CTPOHOUA M Kaaenua g pacrenmax (300 npob) Tamprmkucrama,
B HPOLEHTAX K CYXOMY BeIIecTBY

10 HAg NPOBAHLMA CeBepHAas MPOBMHIMA
g ] ) é 4 ©
=] L+
of~ Sr Ca E. o B A Sr Ca 8.,
Sso. Sw EE9. Sm
28385 =y =82%5 Eq
FaRm Qg Faas og
TeppHTOpHHE NEPBAYHOrO HAKOILIEHHA CTPOHIMA B HOYBAX
26 l 0,194 I 1,32 6,8 I 18 | 0,03 l 1.3 l 43
(0,014—1,0) (0,2—3,0) ‘ ‘ (0,02—0,044) ) (0,51—2,79)
TeppuTopuH BTOPHYIHOT0 HAKOMJIEHHA CTPONIMA B HOYBaX
37 ’ 0,036 1,58 J 44 ' 31 I 0,023 1,46 J
(0,03—0,19) | (0,12—5,0) (0,008—0,04) | (0,22—3,24)
Teppn’ropﬂn v} (f)OHOBLIM coflep:KaHUEM CTPOHIUA B HOYBE
10 0,023 1.4 61 8 0,01 113 113
(0,002—0,03)| (0,1—5,0) (0,003—0,05)| (0,2—3,0)

TabGaomma 53

Cojiep;kaHNe KaAbLNA U CTPOHINA B PACTEHHAX-KOHIEHTPATopax, B U Ha cyXoe BENECTBO

Paiionsl MepBuyHOro M BTO-
PRYHOT0 HAKOTICHHA Paiionpl ¢ HOHOBEIM Comep-
CTPOHIHMA B OYBAX FHAHUEM CTPOHIMA B IIoYBaXxX
. @ = @ &=
Pacrenne = Ea g =4
g £ | ¢ S s
G Sr He | 88 B o sl b
[=12] =] o Ha
Ex =t Ex e
215) -7 50 &
Echium italicum (cumsx) 11 0,9 1,2 450 | 1,0 0,008 | 125 4
Alhagi kirghisorum (sep6- 0,75 | 04 1,8 | 200 | 0,85 [0,018 41

JTI0KLA KOJMI0YKA)
Ampelopsis vitifolia (Burorpan) | 1,4 1,25 14 625 | 05 |00 50 5

Glycyrrhiza glabra (comomra) 0,54 .| 024 2,6 100 | 4,8 0,075 | 490 37
Artemisia sp. (110JBIHB) 2.9 0,03 96 15 | 0,75 | 0,001 | 750 0,5
Rosa sp. (mumoBHuK) 2,6 0,16 16 a0 20 0,007 | 286 4]
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ororuytyio (Roemeria refracta D. C.). DTor Buj HHTepeCEH TAaKAe B MOp-
dororndeckoM OTHOIIEHHM, TaK KAK B PaioHAX CTPOHIHEBBIX MPOBWHIIMI
BO3NHKATOT (DOPMBI ¢ AHOMATBLHBEIM CTPOCHICM IBeTHKa. AHATOMHIYECKHe W MOP-
oormuecke ocoOeHHOCTH peMepmnm OTOTHYTOI M3 PailoHOB CTPOHIHEBOTO
oboramenun maywensr H. C. Ilerpymmnoit. Msmenennsie ¢opMbl pemepu
Ooiin obnapyssensl B paitonax [Oskmoro Tampxmemcrana ma sajepHoBaHHBIX
cKIOHAX, Ha mousax, copepmamux 0,018% crponmua m B moceBax OBOIHBIX
RYJBLTYD, Tje HCOONL30BANMCHL IIOAHBHBIE BOJALI ¢ BBICOKMM COZep:RaHmeM
crponnua — 100 me/w. WMamenenmrie dopmur cocrasmsann 10—20Y or obme-
ro YHeHAa JK3eMIUHPOB HOONYJIANNE JAHHOTO BHAR H OTJHYAJHICH HOBBITCH-
HBIM cofepiannem crpoHnma. Ilpm arom Hanbouaee oboramewHbBIME OpraHamm
okazajuch crebim, ATeTha w OYyTOHB; KOPHH COZep:Raiu B 2 pasza MeHbIe
cTponmusn. MaMenennsie hopmer peMepnn 00JamafoT sAPKO BBEIPAKEHHON pac-
CeueHHOCTLIO JemecTkos mperka (pme. 89). Yame BeTpeuaoTcs memecTRm c
ROPOTKOiT OOROBOI JTOMACTHI0 MM CETMEHTOM, HANOMHHAS PYKABUIY ¢ OTTH-
HYTHIM Taabnem. [logofHoe asierne 6Bii0 oTMeueno pamee H. C. Mamamun-
moit (1960) B Apmenum y Maka KpynHoKopoO4aToTo 113 TOTO Ke cemeiictsa,
HPOE3PACTANIET0 B YCIOBHAX CRIHIOBO-IIHHKOBOTO oGorammenws. [{omojmm-
TeILHBIE aHaMI3sl peMepun Ha cofAep:Kalne HTHX DHIEMeHTOB IMOKazaxd, 4To
KOHIEHTPAIIS CBUHIA W NUHKA y HOPMAIBHBIX U W3MEHEHHBIX (opM co-
XpamseTcs B mpegeaax HOPMBI, ocTaBasch Ha oxHoM yposue. TakuMm oOpasom
BIIJIHO, MTO BHEINHE CXO/HbIe M3MEHEHNS BHI3BIBAIOTCA Pa3HBIMI IPHYMEAMIH,
B JAHHOM CiIydae ¥ peMepmn He-
COMHEHHO 9TO ABIEHHE CBI3aHO
C BBICOKHM COJIePHAHIICM CTPOH-
NS B MOYBAX W OprammsMe pa-
creand. B JJHTepaType aMenTcHa
YRasaHusg, 4YTO 0OpRH H3MeHCHNN
yeaoBHit BHCMIHEH CPeAbl ¥ MaKo-
BBIX HAOMIOAETCH TeHNeHIHS K
ofpasoBanuio  ypoTHBeX  dopm
3a CUET CEeTMEHTAIHN JIeIEeCTKOB
usetra (Degopor, 1958).
[Tomwmo wmamenenmii uperka,
Y peMepun OTOrHYTOI IIpoHcxo-
ANT HeROTOpasg 3aJiepsKKa B pas-
BUTHH IUIACTHHRH JHCTa, COKpa-
maeTcs ee CcerMeuTamnus, B pe-
3YJBTATE YEro BOZHUKAT IBAK-
ABL  [epucTopacceveHubie, amubo
OePHCTOPACCEYCHHBIC JTUCThI BMe-
CTO  TPIGEILI  1TepPHCTOPACCEYLH-
npix. Opmako poct pacrenuii me
nopasigercs. Ha amersax mommo
mabmonars Oypeie  HerpoTHUE-
CRIe IATHA pasMepoM 2—3 wu B
m1amerpe. B yexosuax oboranie-
HUA y PACTCHI PE3K0o CHUIKEHO
HAKOILICHNE KpaxMmaga B crede.

Haxe B nperomocax mox Gyrona- #NT:
MK B RJIeTHax CepaIeBNHEL 1 L1a- »
PEHXUMEl IMePBIYHON KOPHI Kpax- }{%\\ i
Max orcyrcrByer. Hpaxmannuasie AR

3€PHA, WUMEIOIIecs B MEHIYIKO-

BO{_” MapeHXUME T OHIOACPME, B  pye. 89. Mamenmenmam dopMa pemepuu Roemeria
1,5—2 pasa Meawue, 4em y mOp- refracta D. C.

MaJII:Hbl;Y tf)OpM n3 HEOGOT(’U[I,GH- a4 — HOPMANLHES JeHeCTHH LBeTHa,

HBIX PailoHOB. 6, 8 — U3MeHeHHBIe JellecTKA
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Crponuunii B oprannsme sKHBOTHBIX H Y€JI0BEKA
B YCIOBHAX CTPOHINEBO-RAIBIHEBLIX cyopernonos Taknkncrana

Conepskanne cTPOHIMA M KaJpIHA B PAcTHTENbHBIX NPOAYKTAX NATAHHA Ha-
cenepna upopnnnuii Ceseporo Tamkmkmerana. [lanmbie, TpHBefeHHble 3
tabr. 54, MORA3LIBAIOT, UTO HaceleHNe, NMposKMBaloINee B celenuax JIaxkam,
Wedapa, Yopry, Camapraufer, pacllolXosKeHHBIX B DPaiioHaX HepBHYHOTO M
BTOPHYHOTO 0GOTAllenys I0YE CTPOHIMEM, IIOJYJaloT ¢ PACTHTENBHON mAmed
B 1,3—3,5 pasa Goapmre crpommus, dem mHacesnemme cex. Popar, maxopsmue-
rocs 3a IpejiesiaMi PailoHOB 00OTAIMEHUS MOYB DTUM djIeMeHTOM. [0oBONLHO
BEICOKHNE KONIEHTPATNH KAJLINA B PACTHTEILHBIX IPOJAYKTAX WMET Oims-
KHe BHAYEHHA Uil BCeX HaceleHmbX mynkros. IloaTomy mamenmenme Koad-
$unmenra Ca/Sr B HEX, a HMCHHO €ro YBeJIMYLHHE IS PacTHTENbHBIX
OPOIYKTOB TeppuTopmii ¢ OamskuM K (DOHOBOMY COJEp/KAHUI0 CTPOHINSA B
IMOYBax, 00YCIOBICHO CTPOHI[HEM.

Tacanmma 54

Cpegee coflepsKanie RaJpiiA H CTPOHIHA B MECTHBIX PACTHTEIbHBIX NAIIEBBIX
npogykrax (170 npo@) cesepnmix paitonos Tamxnkuerana (B % na 3001y)

Sr Ca
OTHOIIEHREe
Hacesenmemi myKT cpenHee pesemTsl cpejnee HPeJIeThl Ca/Sr
cojepKanne Kogaebanuii cojep:ranne KoJieDaHnMl
JIskran 0,048 0,005—0,26 32 0,2—11,3 66,6
Hegapa 0,053 0,005—0,20 47 04—15/1 88,7
Yopry 0,022 0,003—0,04 2,0 0,8—4,6 99,9
CamapraHIKe 0,020 0,005—0,037 2,4 0,6—4,3 120,0
Popar (Humpr. CCP) 0,015 0,006—0,02 3,4 0,9—4,4 226,6

Taxum 00pasoM, moCTYILNIeHHE CTPOHINSA B OPTAHMBM Y€JIOBEKA C PACTH-
TEARHOI IWIMeit ¢ NATHEBBIME BojlaMm B oborameHEEIX paiioHax Cesepmoro
Tapmurucraga OyIeT 3HAYATENLHO BLIIIE, YeM B KoHTpoabHOM (cem. Posat).
Onraro pasnoobpasne noTpebaseMEIX WeJTOBEKOM IPONYKTOB HETAHHA, HADH-
IOy ¢ PacTATeJbHON mminmeil, BRIOYAET W IPHBO3HEIE MPOAYKIHI HE MECTHIOTO
UPCHCXO/KeHAA. B peayibTaTe 5TOT0 HeNOCPEICTBEHHOE BO3JEHCTBHe TeOXH-
MHYECKOIl Cpefibl 1A OPraHu3M gedoBeKa Oy/eT CriIasKuBaThCs.

CremeHs HaKROMIGHUA CTPOHNUA B DACTEHHAX, HCHOJAB3YEMEIX YeIGBEKOM
A OUTaHuA, TaK jKe KaK M B JUKAX pacTeHuAX, 3aBHCHT He TOJLEKO oT
YPOBHA CTPOHIMA B TOYBAX, HA KOTOPHIX OHM PAacryT, HO W OT CII0COD-
HOCTH pacTeHuWil Haxamimsath crpoHmmii. HamGomee Goratel cTpoHIUEM pa-
cremms cemeiicts somTHyEEX (0,044%), moxomsx (0,036%), BmHOTpamoBBIX
(0,037%). Barem B yOEBabmeli mocaeMOBATENBHOCTH UAYT pACTeHHA Ce-
melicts posonserHEx (0,024%), 606opeix (0,023%) m mepewmwix (0,0129%).
HamvensmmM cofiep:kanmeM cTPOHIEA XapakTepmsyores siaxonsie (0,011%)
u nacienossre (0,009%).

Copepskaune CTPOHIHA M KAIbIUA B KOPMax H KOPMOBHIX panHoHax B
nposuamuax Cesepuoro Tamxurncrama. J[apHEBIe 10 COMEP/KANMIO CTPOHIML
¥ KAJBIHAA B KOPMOBBIX TPABaX H3YIAEMEIX PailoHOB OPeACTABICHLI B Tadm. 5.
HauGombmee copmepskamme CTPOHTMS B PACTHTENHHBIX KOPMAx OTMEYEHO B
CeJIEHNAX, PACHONOMKCHHBIX Yy BBEIXOIOB IOPOJ, OCOTANIEHHBIX CTPOHIHEM —
“Jlsarkane, Kynpxkenre n Ynnsrassr. Cpenmee comep:kapme CTPOHNINA B TIACT-
6mmuaRx Tpasax cex. Jlskkam cocrasaser 0,15% ma sony m Bapnmpyer B
mpepenax or 0,12 mo 0,20%, » cenenmax Kymnskent m YUmasrassr — 0,139%
(0,10—0,17%). Comep:kanne cTpoHIES B CesHLIX TpaBax (KiIeBepHOe ceHO,
TIONEepHa) ¢ NMOHMEHHBIX OPOMIAGMBIX 3eMelb HECKOJNBKO BHINIC W COCTABJIAET
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B cpenmeM s c. Jlskwan 0,24% mna sony, mas cememmit Yunsrassi m Kyus-
renT — 0,18%.

ITo mepe ymamenms OT BBIXOJOB HOPOJ, 0GOrameHHEIX CTPOHIUEM, cofep-
FAHMe DTOrO0 DIeMeHTa B PACTHTENhHEIX KopMmaX cumskaerca. B paifomax Me-
¢apsr, YHopry n Camapranpexa (paifloHbl BTOPHTHOIO 00OramjeHHs CTPOHIH-
eM) cofepsRaHme CTPOHIMA B IACTOUIMIHBIX TPABaX COCTABIAET B CpEHEM
0,10—0,11% mna soxy, a B Kresepuom cese — 0,15%. B paiione cex. Pazar,
PacIoIo:KeHHoM 3a IIpeflellaMi pailoHa CTPOHIMEBOTO oforameHn#A, cofepKa-
HEE CTPOHINS B PacTHTEAbHHIX KopMax siBjigercs maubosee nuskum. B maer-
OmIIHBIX TpaBax cofep:kamme dieMenTa Kogebmercs B mpemenax or 0,05—
0,07% ma somy, a mim cesamsIx Tpas cocrasiser B cpeguem 0,09 ¢ xome-
danmayua ot 0,08 mo 0,09%.

Jlas cpapHeHMs AHATM3WPOBAINCE paCTHTENbHEIe KopMa Hamnysckoit o0,
cojepskaHEne CTPOHIUA B KOTOPHIX cocraBmiao B cpexmem 0,02% ma szomy.
Taxum 00pasoM, coflepEaHHe CTPOHIHS B PACTHTENLHEIX KopMax oboramieH-
meX paitonos Cesepuoro Tammurucrama B 6-—10 pas upesnimaer copep:ka-
HAE CTPOHIWS B KOPMaxX KOHTPOJIBHEIX paioHos Ramy:ckoii ofm. m B 2—
4 pasa BBIOIe, YeM B KOopMax KomTpoasnoro paiioma Cesepmoro Tammmrmcra-
ma BOaman ces. Papar.

Copepianue KaJpnua B KOpMax o0OTalfeHHEIX PaHOHOB CpPaBHUTENBHO
suicoroe — 9,0—14%. Onmaxo Heemorpsi Ha OONBLIIOE KONMYECTBO KANBIYAS
roounment Ca/Sr miA KOPMOBEIX TpaB o0OrameHHOro paifoma MembpmIe,
yeM 3a mpefedaMm dToro paiioEa (cen. Pasar) m HaMmEOro MeHbIme, ueM B
KoHTpoabHOM paitone Hamyskeroit o6ix. Tak B paiiome cesl JIgEKam IIm Kie-
BepHOTO ceHa »ToT Koadhunment pasem 52, jmus paiiona Pasara 133, a mua
Ranymcroit 061.—760.,

Pacuer cyTo4HBIX DANHOHOB IOKA3aJ, 4TO IOCTYILIEHHE CTPOHIUA B Op-
TAHU3M OBeN B CpefHeM 33 CYTKHI COCTABASET M oCOTAIeHEOTO paikoHA
Cesepmoro Tamumrncrana 500—700 me, mua woETpoasHOTO paiioma (cem. Pa-
Bar) — 250—350 me w pua paiioma Kamymcrxoirt oba. 50—60 me. Hooddu-
nuerT Ca/Sr B nux coorsercTeeruo pasen H0, 100 m 500,

Tabamma 55
Copiepskanne CTpOHITHA I KAJBINA B PACTHTONLHLIX KopMax (8 %, HA Rouy)

’§ ITacTGUIERIE TPaBhI Haesep u JonepHa

o

D e : '

Paiion g £ | cpenmee & .. | cpenmee =1
2 % cotep- | oicoumut E%% conep- | {oGasmi g o
W3 oHO o EQ
1% A

Ceu. JIaxram Sr 0,15 (0.12—0,20) 0,24 (0,20—0,26)

Ga- 14,0 (9,2—13,8) 1311125 (11,1—14,0) b2
Ceuar. Kyanrent Sr 0,13 (0,11—0,17) 0,18 (0,16—0.21)

; Ca U 6 (9,5—12,7) 81 12,3 (10,7—13,0) 68

Cen. Unmsrass Sr 0,125 (0,10—0,17) 0 38 (0,17—0,20)

Ca 9,8 (9,0—12,8) 78 14 3 (12,3—15,1) 79
Ucdapa Sr 0,10 (0,09—0,15) 118 =015 (0,14—0,15)

Ca |[11,8 (8,1—13,6) 13,3 (12,1—13,7) 89
Cex, Yopry Sr 0,11 (0,10—0,14) 0,15 (0,13—0,16)

Ca [11,8 (9,0—13,1) 107 124 (10,9—13,5) 80
Cexn. Camaprammex Sr 0,10 (0,09—0,12) 0,14 (0,10—0,15)

Ca 8,9 (8,6—10,7) B85 (11,2—13,4) 89
Cexn. Pasar Sr 0,06 (0,05—0,07) 0,09 (0,08—0,09)

Ca [11,6 (9,0—13,0) 193 12,0 (10.2—130) | 133
Raxnyskcras o011 Sr 0,02 (0,019—0,02) 0,02

Ca (124 (11,8—14,0) 620 [15,2 (12,2—16,2) | 760
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Pacnpenenenne cTPOHIMs M KaaplMs B OpraHax u TKaHsx osen, IMccaemo-
Banwe OpPraHoB um THaHell opern (KocTu, XpATIN, BHYTPEHHWE ODPTAHEI, MBIM-
npl) IIOKA3a]0, UTO IOCTYNAMNUA B OPraHmsM CTPOHIHIT HaKAILIIBAeTCH,
rIaBHBEIM 00pa30M, B KOCTHOI TkAaHW. BeluwuwAa OTIO:KEHMS CTPOHIUS B 3HA-
TUTEILHON CTEICHI OLpeJeseTcs cofepsianneM ero B paimone. Makcumain-
HOMY COBeP/AHAHNI0 CTPOHINA B panumomne (cen. JIaKKam) coorBeTcTIByer Hau-
Goasiree cogep:xaunme crponnua B Koerax — 0,10—0,14% ma szony. Cume-
HWe CTPOHINMS B pallOHe BEI3BIBAET YMEHBIIGHHE €ro B KOCTHOH 3oJe:
B paitone cer. Pasar — 0,046, 3 Kanyskckoii ob6aactm — 0,030% (rada. 56).

Ta6auma 56

Cojepskanue KaJbIUA H CTPOHINA B KocTAX oBer (Y% Ha 3oay) *

Sr Ca
Lt cpejHee npenenst cpennee Hpeaes 8;‘;{5;]:“8[”{8
coaepanue KoJsTeHannii collepmranue rosebanmit
Cen. JIagxan 0,130 0,110—0,140 38,6 35,7—39,7 297
Cex. Rynbrent 0,080 0,080—0,090 40,3 40,6 —40,0 503
Cen, Yuanrassnt 0,081 0,076—0,090 409 40,0—41,9 i
Hedapa 0,060 0,050—0,070 40,4 38,0—42,8 673
Ceua, Yopry 0,060 0,050—0,070 41,0 40,3—41.8 683
Cexn. CaMapranjier 0,053 0,050—0,065 40,8 40,6—41,0 770
Ceux. Pasar 0,046 0,046—0,050 38,2 37,5—41,0 850
Hany:xcras 061 0,030 0,030—0,031 42,0 42 0—420 1400

* B gamaom paiione 6o B3ATO N0 5 o6pasios.

IloBpimennoe cofepsRanne CTPOHINA B KOCTHOH THAHW OOPeeNSeT D3RI
casur coornomenns Ga/Sr, XoTopoe Ajd 304BI KOCTRil RMBOTHBIX paiioia
cex. Jlawraw pasno 297, cen. Papar — 850, a IIsg KOHTPOIBHOTO paiiona
Kamxymcekoit obractn — 1400.

CiesiyeT 0TMETUTH, UTO BEJIMYMHA OTHOIICHUA Ca/Sr B KocTAX oBer| yBe-
JMTEBARTCH M0 CPABHEHUI0 ¢ BeJMYNHOI H5TOTC OTHOIMCHUS B PanuoNax I
naygaembix pationos CepepHoro Tammmemerama B 6—8 pas, a maa Raaym-
croii 00i.— B 3 pasa.

OueBuno, uTo cyUIeCTBYIOMAd B OpraHmsMe nadmpaTejnLHOCTh 10 OTHOIIe-
HUI0 K KaJplUi B ONpeJeseHHOW Mepe peryianpyerT OTJI0;ReHHe CTPOTINL,
IpelaTcTBYA €r0 BCACBIBAHIID I OTIOKEHNI0 B OpranaX u THKaHAX, 4TO 0CO-
OeHHO MPOSRIACTCS B 0DOTANIEHHEIX pailoHAX.

JAaRICHMOCTh HAKRNIIEHNS CTPONIMA B OPTAN3Me JRUBOTHHIX 0T COJepsia-
HIIA er0 BO BHEINHEH cpefe MOATBEPHKAAETCA TAKMKe JaHHBLIMI IO OTI0/RCHUIQ
CTPOHTINA B KOCTAX KYypP M CKopayme KypmuBIX sami (rafmmmsr 57 m 58).

Cojepsrafie CTPOHINA BO BHYTPEHHHX OPraHaX TaiiKe BaBUCHT OT COJAep-
JKANIA ero B pamumoHe. B yCaoBHAX HOPMAIBHOTO CONCPIKAHNA CTPOHUNA B
pamironie (Kanynickas o6:1.) BuyTpennne opransl (ImeyeHb, cepjme, cele3eHKa,
IOYKM, Jerkne, Muimmbl) comepskar 1-10~#—2-10-*% crponmmst Ha ceipoe Be-
meetso (Tata. 59). B yeaosusax e wa0BITOUHOTO MOCTYILIOHHS CTPOHIINA B
opranusm (cex. JIugKa®m) copepsKamme CTPOHIMSA B HTHX OpPraHax ysedmun-
paeTes, mpunueM ocofeHHO BBICOKOe coflepsKanme OTMeuaeTcd B [OYKaX, depes
ROTOpPbBIE HpOIICXOI[HT JaCTNYHOEe BhBIIE/JICHIE CTpOHLUrIH u3 opr‘aImBMa.

Danane cTpOWia ¥ KaXbijsi B OPraHuaMe SKUBOTHBIX. [lis mayqenas
o0MeHa CTPOHIMA 1 KAIBIHS B OPraHm3Me FKUBOTHBIX OBUIN TOCTaBjIeHbl Oa-
JIafncoBBle ONBITHI HA OBIAX U3 PailoOHOB, XapaKTepU3YIONAXCA PA3JIHYHBIM CO-
fep:RanmeM cTPOHIUIA B II0YBAX, BOJaX W KOPMOBHIX panmonax. Bo mcex Tpex
paitonax (cememus JIarkan m Pasar, Hamymceras o6ir.) OUBITEI TPOBOANINCE
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Tabaumma 57

CopepskaHne KaJpIiA W CTPOHINA B KOCTAX KYp (B % ma 301y)

Sr Ca
Paiion r?%[ﬁ'lln(i cpejiiee o cpejee Y ﬁ):é{c)me-
0w conep- someoanmpt | SOReD- | ROrecGanuy | Ga/Sr
Cen, JIarran 6 0,100 0,090—0,110 J.5 35,8—38,0 375
Ceut, Kyssrent 5 0,075 0,074—0,080 34,9 34.3—35.0 465
Cexr. Ynarnraanl To e 0,070 0,068—0,075 35,7 34,3—37,0 501
Hedapa » 0,065 0,062—0,070 36,7 35,2—374 564
Cexn. Yopry ) 0,059 0,052—0,068 35,8 34,3—37,3 600
Cea. Camapranjer | To ke 0,057 0,055—0,065 40,3 40,0—40,6 707
Cex. Panar » 0,046 | 0,045—0,047 39,3 38,9—41,0 854
Hany:xckas o6, 4 0,034 0,035—0,046 40,0 39,6—41,6 1180

Tabanumma H8

Coniepskanne KaJbIHsA M CTPOHIMA B cKopayne aun (8 % ma soxay)

Sr Ca
Paiton ;Iglpc:ft:ﬁ cpejiHee cpejiHee gz;:amme-
non |hept | mpeneme | St | mememe | Bl
Cen. JIakRa® 7 0,140 0,410—0,157 30,1 33,7—37,2 250
Cen. Hyapkenr 9 0,082 0,070—0,095 37,2 33,7—39,6 454
Cen. Yunnrasst 8 0,078 0,070—0,083 313 34,1—34,4 478
Hedapa b 0,073 0,061—0,078 .| 38,0 34,5—39,7 520
Cex. Yopky 6 0,067 | 0,060—0,071 374 | 34,0—40,0 558
Cex. Camapranjer | To e 0,065 0,060—0,073 T8 33,8—40,1 583
Ceux. Pasar ff 0,053 0,049—0,060 36,7 33,0—39,8 734
Haxymeran o6, 10 0,046 0,040—0,050 31,2 352—39,7 809

o efmHoil cxeme. BB Tedenme Bcero OmBITA KMBOTHBIE HAXOMHMINCH HA 300TeX-
npweckn  obocuosamHoM parmuone. JlobGaskm  xiopucroro crpornms (3 e)
W cuuproBsii pactsop surammua D (20 Teic. a. e.) mo0aBisiaHch K IHTLEBOI
BOJIE.

KoanuecTso ¢TPOHIEA, OTIOMABIICTOCA B OPTAHN3ME OBEIl, HEOJHHAKOBO I
COCTABIANO A KUBOTHBIX ced Jlakxkan 34,2 a2 wmm 13,7% ot obmiero roam-
gecTBa DIeMenTa, HOCTYyNuBmero s opranuas (246 me), mis RUBOTHBIX paiiona
cen. Papar — 12,0 me mmu 8,4% (mocrynmmo B oprammsm 143 ae2) m mis
opery Kamymceroit obaactm 3 me mam oxosmo 10% (mocrymmmo B opraHusMm
29 me cTponnma).

Ocuosras uvacte crponmua (70—809% ), moeryumpimero B OpraHumsM oOBell,
BBIJICJISICTCS 4epPes JKeTyJ0uHO-KUIIeanblii TpakT (cyMMa He BCOCABINETOCH N
CEKPeTHPYyeMOT0 KUIIeTHONH CTenKOil CTPOHTHA). B CBASH ¢ DTHM (KEIyI09IHO-
KIIIeIHEIl TPAKT CJAEIYeT PAcCMATPUBATH KaK OCHOBHON KAHAN BLIBGGHIIA
MINEROTO CTPOHIMA 13 OpraHii3Ma JKUBOTHEIX. Bcocapmmiica B oprammam
CTPOHTNH YACTHYHO pacipefielserca W OTKIANBIBACTCA BO BHYTPeHHHX Opra-
HAX W TKAHAX, OCTAIBHAA 3Ke ero YacTh BRIESETCA CTEHKON KAMIeYHIKA
H IOTKAMII.

HanmMu mecieoBannaMy MOKA3aHO, YTO BEIBEIEHIIe CTPOHIHA MOYKAMIK
coctapisier 10—17% ot ofmero KoamdecTBa BBOAIMOTO CTPOHIHA, IPHIEM
YCTAHOBJICHO, UTO0 KOJINYIECTBO DHIEMEHTA BEIIEIAeMOr0 MOUYKAMN ;KNBOTHBIX W3
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Tabamma 59

Copepskamie CTpORIAN B OPraHax H TKAHAX OBEIl H3 PailoHOB ¢ pasIMIHLIM cofiepiRanneM
CTPOHIINA BO BHemHeil cpee (B % Ha chipoe BemecTso)

Cen, JIakkan Cen. Papat Hanycran 061,
Oprausr
H THAHM cpep- HIpeIeIBl TIpesienkbt TIpesesist
Hee Kogebanmit cpenHee Kostebanmit Cpefnee KoneGanmit

Mpmmmst 0,0008| 0,0008—0,0009 | 0,0004 | 0,0004—0,0005 | 0,0002 |0,0002—0,0003
Cepie 0,0004( 0,0003—0,0005 | 0,0062 |0,0002—0,0003 | 0,000 [0,0001—0,00015
Jerkue 0,0004| 0,0003—0,0004 | 0,0003 |0,0003—0,0004 | 0,0002 |0,0001—0,0003
ITewenn 0,0007| 0,0006—0,0009 0,0005 | 0,0004—0,0006 0,0002 ]0,0002—0,0003
Moaxn 0,0027| 0,0023—0,0034 | 0,0011 | 0,0009—0,0015 | 0,0002 [0,0002—0,0004
Cenesenra |0,0004| 0,0004—0,0005 | 0,0003 |0,0003—0,0004 | 0,0002 [0,0001—0,0002

palioHOR ¢ IOBBIIIEHHBIM COJEPIKAHUEM Sr B Cpefe pe3K0 YBEeAMYmBACTCH.
Taxg, ecin B cyTOYHOM KOJHYECTBE MOUM ;KHBOTHRIX U3 KOHTDOJBHOr0 paiiona
(Hamy:xeraa ofir.) comepskures B cpepueM 2,7 Mg CTPOHIHA, TO U3 paiiona
000TAIeHHOT0 CTPOHOHEM B MOUY@ JKHBOTHBIX €T0 COJIeIKHTCA 3D M2 WM B
13 pas Gonbme. Taxum oGpasoM, ¥ EHBOTHBIX PAaiffl0HOB C IOBBINICGHHBIM CO-
AepiRaumeM CTPOHIHAS B CPEe YCHIMBAETCS BEIBEJeHNEe CTPOHIWS IOTKAMI M3
OpraHmsMa.

Ioprmennoe comepskanme CTPOHINA B pal@oNe IPUBOAAT K YMeHBIISHNID
OTJIOKOHAA KAJLIMA B OprasmsMe ;kmBoTHEIX. B yemosuax Kanymkeroit o6
¢ HOPMAaJbHBEIM CONEp;KAHMEM CTPOHIHS B PANHOHE EJKeCYTOIHO B OPraHm3Me
opert orkiageisaercs 1,78 ¢ wampmuma mam 12,1% or mocrynmemero ¢ kop-
MoMm. B yenopnax cem. Jlaxwkam, roe pammoHBI FKHBOTHHIX 000TANMIEHBI CTPOH-
nmeM, oTHIapbiBaertca 3a cyTkm 1,1 2 wamemmsa, garo cocrasagmer 10,7% or
TOCTYINBIIETO.

IIpn mauwe puramuma D KUBOTHBEIM W3 CTPOHIMEBON NIPOBHHIKN H KOH-
TPOABHOTO paiiona Papar HaGmogaeTcd yCHIEHNE BBIILNOHNT CTPOHIUIA € MO-
9oit cooTBercrBeHHo Ha 13 m 25% mo cpaBHeHHIO ¢ JKEBOTHLIMHI, He IIOIY-
yapmmmu suramMuHa D. ¥V KoETpoasHBIX osell 13 Haxymcekoil o6i. poiienenne
CTPOHIUS ¢ MOTO0Il IPH BTOM yMeHbImaeTcs Ha 44 Y.

B ycnommsax moseImennoro comepikanma cTpormms B cpeme (c. Jlarkam)
sutaMug ) He OKasbiBAeT 3aMETHOTO BINAHUA HA OTIOKEHHEe KaAbINg B
OpraumzMe OBel, B TO EpeMs Kak B ycaoBmaXx Haxy:kekoil odia. mabdaogaer-
¢5 HEKOTOPOe YBeImueHHe OTJIo;KeHIs Kaunbuma. llpoBemennbie mcciaegoBamms
JAI0T OCHOBAHME /LISl IPE[IOI0;KeHIs, UT0 IPA BLICOKOM CONEP:RAHMII CTPOH-
IHs B pamuoHe TOPMO3UTes jeiicteue suramuna D.

Beisiemena pasnumunas peakmus OpraHmdMa OBeIl N3 PailOHOB C IOBLINIEH-
HBIM 1 HOPMAJBLHEIM CONep/KAHHeM CTPOHIHA B cpefe Ha JOTOJHHTEILHOE
BBeJIEHNE CTPOHINA B PATUOH ;KHBOTHBIX. ¥ OBeI[ M3 pailoHa JIakrkama mpu
nomonHuTeNbHOM BBemeHum B parmon 3000 M2 cTpoHmEA 3amepsKEBaioch B
opranmsMe B CYTKH TOJNBKO 2324 M2 m mouTH TMOJHOCTHIO VAAJIAJICH M3 Opra-
HE3Ma CTPOHIMI, BBeAeHHEIR B BHAe mobapku. OBMLI ma paitoHa cen. Pomar
saflepIBATE OpPH TOH Ke Harpyske 594,9 ae cTpomuumsa B cyTRm, YTO CO-
craBiger ToirbKo okodo 20% ot BBememmoit gobanm. ¥V opery Hamyskewoit
00/I. OTRIAJBLIBAIOCH B cpefmeM 3a cyTkm Ao 814 me crpommun (27% or
JIONOJTHATENBHO BBEICHHOT0 CTPOHIA). JTO0 HOATBOP/RIACTCS TAHHBIMI CPAB-
HATENLIOTO M3YUeHusl CONEPsKaHmA CTPOHINSA B 30ji¢ Kocreil oBel, 3a0MTHIX
no okonuapmp ounita. Tak, ecam B 4100 2 3078 Kocreit oBern m3 oforalgeH-
HOTO paiiona mpm ecrecTBeHHOM pammore copmepskanock 0,117 e erpomnus, To
moclie BBeJEHHA B panUoH H00ABOTHOrO KOJIMYECTBA CTPOHIUA €ro cojep:ka-
HEe B 30ie KocTeii yBemmampanoch Toabko Ha 19% wu cocramisio 0,140 e.
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CojiepsKanme CTPOHIGIA B KOCTAX oBel| U8 paiioma cex. Papar mpm BBefgennu B
panuon jobapkm yseamumsantoch B 3 pasa (or 0,06 mo 0,185 &), a » Ha-
JIysEcKoit 061, — moutn B 8 pas (0,032—0,23 2). Ouesuano, 4To B OpraumzMe
oBeIl| U3 pailoHoB 00OTaNienbIX CTPOHIIEM BHIPAOATHIBAGTCA CIHOCOGHOCTH BHI-
BOOAUTL W3 OpraHusMa H36]:ITOK CTPOHIIHH, TOrAa KaK OBIBL 113 I{OHTPOHBHOI‘O
paitona Ceeeproro Tampzmrmcrana u Hamymcroit o001, Takoii cnocodHOCTHIO
00Ia1al0T B 3HAYHTENHHO MEHBINe CTeImeHIH,

Ilpy fomoHITeLHOM BBEJCHHN CTPOHIUSA B PANuOH HAGMONAeTCs YMEHB-
meHie OTJIOKEHIA KATHIUIA B OPranHaMe ;KUBOTHEIX BCEX HOJOHBITHEIX IPYNIL.
3aMeTHee BCETo 9TO TPOABIACTCA y OBEI] HEAZAIITHPOBAHHEIX K NOBBIOTEHHOMY
CONCP/RARAI0 CTPOHMHA. Tak, ecim NP eCcTeCTBOHHOM paumoHe Y oBel Ha
Hanysscroii 061, eskecyTouno orkaapbiBaercs 1,78 2 Ramgprus, T0 mpum o-
MOJHUTEILHOM BREMEHIIH B PANION CTPOHIMT BEINTHAA OTIO/KEHHA KaIbI[HI
cammkaerca mo 1,26 2. ¥ sxusormeIXx u3 paitona JIAKkkana, HpUBHIRMIAX K
BLICOKOMY COJIEP/KAHIIO CTPOHIES B Cpejie, BBeJeHHAs A00aBKA CTPOHIMIL
MOYTH MOJHOCTHI) BBHIBOJMTCS M3 OPTAHW3MA W IOITOMY B MEHBUIEH CTeneHH
cKasbiBaercd Ha Oamamce Kaaboua. B aHAJOTHYHBIX YCJAOBHAX OINLITA IIPH
BBeJeHMI WM BHTaMmua ) fajamc KaJAbliuA B OPraHU3Me OBen, He HaMe-
HACTCA. ;

B yeaosusx oboramennoro (cex. Jlakkan) m womTpoabnoro (cea. Pasar)
pailonoR BBEeHIe BuTaMmHA 1) He OKa3bIBAJIO 3aMETHOTO BIHAHHA HA OTIO-
JKCHIEe CTPOMINA B KOCTSX JRUBOTHBIX, KAK IIPM €CTECTBEHHOM DPAIHOHEe, TAK
u upu pobasrax crpoHmud. OjHAKO B YCHOBUAX HOPMAJIBHOIO COJlep/KaHus
crponrma B cpene (Hamysmckas o6a.) surammn D cmocoOcTBoBasn saneps:rie
CTPOHIMA B OpraHmaMe I HAKOIIeHnmiy ero B KoctaX. Taw, y osern, Haxo-
UIEXCs HA ecTCCTBeHHOM panmone, BBeJeHHE BHTAMUHA 1) YBeJHUmIO €O~
nmepskamne crponmua B Koerax or 0,032 o 0,053% ma sony; v osem, moay-
ganumx Jo0apKy CTPOHIUA, CONEpKanue NIeMEHTa B KOCTAX HOJ BIHIHEEM
prTaMuna mossicmrocs ot 0,23 mo 0,26 % Ha somy.

Ilposemenunie uccaefgoBanud afMeHa CTPOHOHA B OPTaHU3Me OBEIl] MOKAa3a-
JM, 4TO B 3aBHCHMOCTHI OT COCP:KAHNMS €ro BO BHENTHEH Cpeje H3MeHseTcs
ofiMer 9TOT0 dJeMeHTa B OpradmaMe MOX BIAMARMEM AJaNTABHBIX MPOMECCOR
peTyIIsIIn.

IMpr obcyspenvu »THX Bompocos 0OIpIMOe 3Hauenwme HpmodperaeT yder
FHIABUIYATGHON TOPOTOBOI 4yBCTBUTEIBHOCTH OPTAHMAMOB K YPOBHIO CTPOH-
IHA B Panuone.

Har usBectHO, FeoXHMHYECKAas DKOIOTHS YCTAHABIMBAET CBSI3h H3MEHEOHWI
mponeccoR 00MEeHa BeIIecTB W JKN3HeNeATeJTbHOCTH OPraHA3MOB, OPraHOB |
TKaHel ¢ TeoXmMmvyecKuMm (hawropamm BHemrneit cpemsl. Ilpm moBnmmenmoM
CONEP/RANTN CTPOHIA B TOYBOOOPASYIIINX HOPONAX, I0YBaX W BOAAX 3TOT
HICMEHT HAKAIJIMBACTCA B SREBOTHBIX OPTAHWBMAX W RINAET Ha TIPOIECC KO-
cTeo0pasoBaHMA I CBOICTEA KOCTHOIT THanm. [ BBHIACHEHNS XapakTepa DTHX
BIHAHIIT CTPOHIA He0OXOEMO OIPEIEINTh Te CHCTeMEI 0OMEHREIX IIPOIECCOB
M UX Perylamnui, KOTOPLI¢ CBA3AHLI C BO3JEICTBHEM CTPOHINS, MOCTYIIAOIIe-
TO B OpPTaHABM B YCJIOBHAX CTPOHIHEBEIX OHOTeOXUMITYECKWX TIPOBIHEIIIIL
Ho usyuemmocts ofMeHa BemecTs B KOCTHOH THaHW, (DU3HOMOIHYECKIX Me-
XaHH3MOB €r0 PeryJIANnE H CBASH ¢ (PYHRIHOHANBHBIM COCTOAHIICM (-
3apHOTO XpPsANIA emie He JOCTHUINA TOTO COCTOSHUS, OPH KOTOPOM JIETKO MO-
ser OBITH OCYIIECTBICHA MOCTABIEHHAA BaJAUa — BBHIACHEHUE TOYCK IIpUHI0-
MEHNS CTPOHIN K TPOME;KYTOIHEIM 3BEHBAM 00MeHHEBIX mporeccos. Heobxo-
JUMOCTh BBIACHEHNS, XOTA OBl YACTHYHOIO, DTHX BOIPOCOB 3aCTAB/AET HAC
OpeicTaBUTh HA OCHOBAHNM JHTePATYPHEIX MTAaNHEIX M HAIINX WHCCIeIOBAHNI
CIOJKHYI0 CHCTEMY DPeryJsITOPHEIX NPOIECCOB n 0OMEeHHBIX peaknuii B smmdu-
3aPHOM XpAIle u 00pasylomeiics mpm ero ydacTuu KoerTHON Thamm (pme. 90).
Bruro yeramosieno, uro csoiicrsa (ocdarassr sumdusapnoro XpAm@a B yelo-
BUSX CTPOHIHEBBIX IPOBUHINI XapaKTePHO HB3MEHAOTCS — B OOIBLINIHCTBE
CIyvyaeB ee¢ aKTHBHOCTH 3HAYNTENHHO MOBHIMaercsi. Taw, B paiome cem. JImk-
Ran (CTpoHnmeBas NPOBHHINMA) aRTHBHOCTH (ocdaTassl smmduaapHOro Xpsania
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orveny npu pH-9,2 nocturaer » cpegmem 202 e9. Boganckoro, 1. e: na 30% srime
AKTHBHOCTI e¢ B KOHTPOJbHOM paifone c. Pasar (155 ed.); B obpasyomieiics
KoCTH akTUBHOCTH ocdarasdnl y KOHTPOJABHEIX JKUBOTHBIX B cpegHem 18 ed.,
a y RUBOTHBIX cTpoHNuenoil nposuannn — 28 ed. (ma 55% soimre). Ham BoI-
ACHEeHNA Ka4eCTBeHHBIX pasiamumii (ocdarasel snudu3apHbIX XPANEH I KOCTH
¥ KUBOTHBIX U3 PA3IHYHBIX OHOre0XUMIYECKHX YCJOBHIT HCCIETOBANOCH B OIBI-
rtax in vitro B roMorematax TRadeil BIOAHIE HA aKTHBHOCTH hocdaTassl cTpoH-
U5, KAIBIOA M JHUMOHHOI KUCIOTHl, B3ATLIX B PA3ANYHBIX KOHIEHTpAINAX,
u peananael pH  (em. pue. 90). Mcememoramms mokasanm, 4T0 AKTHBHOCTE (OG-
dartasel anmU3apEEIX XPAMEH KUBOTHLIX N3 CTPOHINEBOiT TPOBHHIMN PACTET
IpH yBeJUYCHNN B romorenare xonmenrtpanun crpormus or 0,001 mo 5 mr %
(pm pH=9,2), torma Kax y KHBOTHBIX M3 KOHTPOJABHELIX pailoHOB, WaobopoT,
cuskaeres (pue. 90, a). Takue royGorme pasamdns csoiicts gocdaras smudm-
BAPWEIX XpALIEH, BRIABIACMLIe MPH NPHOARJICGHINM CTPOHIUA K TOMOTenaTaM,
YKA3BIBAIOT HA TpucoocadiupaeMocTs GEePMEHTOR K CONEPIRAHNIO CTPOHIN B
reoXuMmIeckoii cpefe (wepes nmiessle memnn). AxTnsnocts ocharaser ofpa-
BYI01I[eiicA KOCTH JKMBOTHBIX H3 CTPOHITHEBOH IPOBHHIINM IO/ BIHAHIICM CTPOH-
Ius, UpubaBIeHHOro K FOMOreHATY B pPA3IHYHBIX KOHMeHTpanmax, npu pH =
=0,2, B0 BCeX clydyaax BbIe KOHTPOXLABIX 3HaueHuil (fes npubapienns K ro-
MoreHary crponnusa). AxruBHocTh (ocdarassl sNNQHAPHLIX XPALEH FKUBOT-
HBIX CTPOHIHEBOIT TPOBHHIME, B KOTOPOil, KAK paHee YKa3bBAJI0oCh, Ha0J0-
JlaeTes BRICOKOE COMepsKaHHe KaJLIHA, BO3PACTAST IPH YBEIHYEHHH KOHI[CHT-
pam KaJablus B roMorenarax ot 2,0 mo 20 me%, Torja Kaxk B KOHTPOIbHBIX
paitonax oHa JOCTHraeT HauOoJbIIel BeJIUTIHHBL OPH CONep:KaHUH B roMore-
mare 10 2% wanemus (em. pue. 90, ¢). Artupmocts gocdarassr obpasyro-
meiicsi KOCTH npl npubaBieHdd K TOMOTCHATY KagbIUA A SKOBOTHBIX
CTPOHIIHEROI POBWHIMN OOBITHO BHINIE KOHTPOJbHBIX 3HaveHuii (Oes npu-
Darienna KaJbIisA), a Y JKUBOTHRIX w3 paiiona celd. Papar Bo Becex cayuanx
mske (pme. 90, 2). IIpueegennsie rpadukrm 3aBNCHMOCTH aKTHBHOCTH (ocda-
Taznl OT COfep:aHis B TOMOreHaTaX CTPOHIMA U KaJdbI[HiA COMIACYIOTCS ¢
HpeUTOI0eHIeM, 9T0 CBOiicTBa (epMEHTOB MOLYT OUPEAEIATHCH IIPUBBIU-
HLIMH JI751 OprapnsMoB yeldopnsamn cpefgsl. llpuGaBienie INMOHHON KHCIO-
L K roMoreHarty ounmdusapoeix xpsigeii m odpasylomieiics ROCTHOH THAHN
MO3ROJSET BEIABNTL HOBoe cpoiicto docdaras y IKHBOTHBIX H3 CTPOHIHE-
BOil NpOBUHIIN: HX AKTHBHOCTH HIKEe KOHTPOJALHOH axTuBmoctTn (ompese-
JAennoit Gea npubasieHnA K roMOTeHATY JUMOHHON KICIXOTHI); Y MHBOTHBIX
nz"paiiona cen. Pasar oHa pbllIe KOHTPOJALHON AKTHBHOCTH NPH KOHIEHTpA-
nuax mamornoii Kueaorst or 0,01 mo 4,0 m2% (em. pme. 90 4, e).

JTO TO3BOJAET CUNTATE, YTO JMMONHAS KIUCIOTA B HPUCYTCTBHN ITOBLITTICH-
HLIX KONIEHTpaNuii cTpoHmua peidcTByer Ha ¢ocdarasy IPOTHBOMOIOMEO
CTPOHIINI0 ¥ HKaJAbLINI0, MOHWMRAd ee aKTHRHOCTh. DB HacTosmee BpeM#a erme
TPYAHO 1aTh OOBACHEHHE ITOMY mHTepecHOMYy (airry. [padurm agrTuBHOCTH
tdocdarassr B sasucnmoctu or Beamumd pH nokaseiBalor, uTO aKTUBHOCTH €€
B sompusapunix xpamax (upun pH=9,6) BBIOIe y JKUBOTHEIX CTPOHIMEBBIX
UPOBHHONE 110 CPaBHEHMI0 ¢ TAKOBLIMH 113  KOHTPOJLHOrO  paiioma
cer. Pasar (puc. 90, o). Ilposemennnie mecieoBaHus MOKa3ajld, ITO M3Me-
Hennsa ocedarassr oundusapusix xpameil mw 00pasyIoneiics KOCTH HOCAT 3a-
KOHOMEPHBL XapakTe) — Y RABOTHAIX, B3ATHIX 13 IPOBHHINI, 000TaeHabIX
crponnuem (ceqn, JIgkkad), ¥ W3 KOHTPOALHBIX mposupnuii (cem, Pasar),
Ijic AIATeIbHOe BpeMs JeHCTBOBAJNH OIpejeseHHbe IeoXpMuuecKne (PakTOpEI
cpeibl. B 9THX HOCTOAHHBIX TEOXMMITYECKNX YCIOBHAX ¥y JKUBOTHLIX BEIpa-

Pue. 90. Axruenoers ocdaTaser B roMorenarax snu@UIAPHEIX xpaAmeit u obpasywmeiica
KOCTHOH TKAHI B 3aBUCHMOCTH OT PA3NHYHGLIX KOHIEHTPAaUWi CTPOHINS, KaJbIHd, AMMOH-
Hoit kucaotel 1 Benwdanunl pH. Tlo ocm oppumar ykasara akTuraocTh (oedaTasnn

X = aKTHBHOCTE (ochaTassl B roMoreHatTe 0e3 NpAGABIEHHA CTPOHLMA H KANBOHA Tpn pH=92;
X ¥ — To e, Ho Ges npubaBiIeHAA AUMOHHOMN KucmoTH npr pH=9,3
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Gorammcs ompefereHHBIE (DOPMEBL CBA3M akTHBHOCTH (hocdiaTashl ¢ JeifcTBHEM
HDOBBIMEHHERX KoJmuecTs crTpoumus (cex. JIAKKaH) U €ro OTHOCHTENLHO IIO-
HIKeHHEIM cofep:kanmeM B cpeme (cem. Pasar).

Ilpm mposepiernn 0aTaHCOBHIX OULITOB W HPUMEHEHWN KPATKOBPEMEHHLIX
MOJKOPMOK FKMBOTHEIX IOBBRIIIEHHLIMA KOJIWYECTBAMHA CTPOIIHSA U KalILIUA
(B Tewenme 16 cyTOK) y KHBOTHBIX He BHIPAa0ATHIBAKTCA YCTOHUMBEIE Me-
XaHW3MBl PEryJAluN akrusHocTH u cuaTe3a ¢gocdarasel. llosToMy B aTHX
OmBITAX AKTHBHOCTH (hocdharassl HeycToiumBa, HAOMOAAIOTCA BHATNTEILHLIE
HHINBUYAIbHBIE ee KoleOaHms.

JHeMHA RaJbI[HEBO-CTPOHI{HEBEIX (HOreOXHMHICCKNX mpoBHHENMEI TamKi-
ruerana. MoyKHO Opejanomarath, 9T MOBLIMIEHAE AKTHBHOCTH (ocdarassl DIIMA-
gm3apHbIX XpsMEl 1 KOCTHOM TKAHW Y KMBOTHEIX W3 CTPOHIMEBOH IIPOBHH-
oud Mof BIaAHieM go0aBieHAA K TOMOTeHaTy TRameil CTPOHNHA H HOHIKE-
HHs €e AKTHBHOCTH TOJ BIMAHIEM IMTPATA B TeX JKE YCIOBHAX CBA3ATO
¢ saMejuieHneM dII(UAPHOrO pocTa KocrTu. BO3MOMKHO, UTO 9TOTO pPORA fAB-
JMeHHA CHYKAT MaTOTeHETHYCCKUMM CHMOTOMAMH BeTpedalomuxcsa B Tamuukm-
cTaHe PHAEMHYCCKUX XOHApoamcrpoduii (mamm sapermerpupoBamo 34 cirydas),
OpH KOTOPHIX HAOIOAANTCA KapIHKOBEIL POCT JIOAeH, KOPOTKOPYKOCTE M KO-
porkonanocts (puc. 91). Ilpm manvueitmem obcaefoBaEum Bee OHM OKasa-
IUCh NpHHAIEKAMUMA K ofHoMy pofy. Hak BEIACHHIOCH, BTO cIydaii cTa-
poii maciencTBeHHON XoHmpommerpodun. OpHako obciaegopanme MeTel pams-
HEero BO3pacTa MO3BOIILIO 3aperiCTPEPOBAThH HOBBIE CIYIAW XOHZPOXHCTPO(PHH,
0e3yCI0BHO BO3BHMKAION[ME BHE pOJAa, NOPAYKEHHOTo dTEM 3aboreBammeM.
IIpaBga, mopaskennsle XoEApomEcTpodmedl HeTH PAHHETO BO3PACTA II0 PABIEIM
OpAguHAaM He Moriu OblTh o0CAeoBaHbl HAMU [UIATEAbHEIe CPOKH, 910 Jelaet
0YeHb TPYAHBIM HCCIeOBaHUE XOHAPOAHECTPO(HT B CTPOHIMEBOH NpPOBHHIHE
TamrurucTana.

Panmee HamMm OBLIO TmOKazaHO B ONBITAX Ha KPBICAX, UTO MOJKOPMEA HX
COISIMH CTPOHIHUA B3aMeNIfeT POCT KOCTH B IHHY, BCIEACTBHO 9ero MeTHA C
momompio Ca'® pocroBoit KocTHOI mmacTmHRE, obpasyomeiics mox sumdusap-
HEIM XpAIMEeM, MeJjIeHHee OTOIBHTAETCA OT DIH(HU3aPHOT0 XPAMIA, YeM B OIBI-
Tax, KOrja IOJKOPMKa crpoEmmeM He npmMensmiach (Hosambcknii, Camapm-
Ha, 1960).

Autpononornueckue mecaegosamma, uposepenusie T. M. Anexceesoit

Pne. 91. IlposBienne dHAEMHTECKOH XOHAPOAHCTPO(UE — OTHOCHTEIbHAA YKOPOUEHHOCTH
KOHI[eBBIX I CpelHUX (haJanr KHCTH PYK
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(1964), moxasamm, wro y spopossx Jjmopeil (119 mymums u 101 memmuna
B Boapacte or 20 mo 50 ;er) B GHOreoXEMUIECKON CTPOHIOEEBOH HPOBHH-
gua (cea. Yopry) He HabuiopaercA BHPUKEHHON ROPOTKOIAJIOCTH, OLHAKO
u3y4eHHE PEHTreHOTPaMM KHCTH PYKE NOKa3aJo yMeHBLINGHHE JANHHBI Jydei
W OTHOCHTEJBHYI0 YKODOUEHHOCTH KOHIEBHIX ¥ cpenHux (amamr. fAsmsercs
I DTO CBIUETENLCTBOM OTHOCHTEIBHOI KOPOTKODAIGCTH, 00YCIOBIGHHONE Ba-
JIep/KKOiL pocTa KocTell IO BAMAHNEM CTPOHNWA, HA OCHOBAHUN IIPOBEJEH-
HBIX HWCCIeOBAHAI, OKOHYIATEIBLHO CKA3aTh emme Henbsd. Ho B cBasu ¢ ns-
JOKeHHEIMA COO0Da’KeEMAME O BO3MOKHOM 3aMeJIIeHHH POCTa KOCTel B NIHHY
I PAachpoCTPAHEHUN ¥ YeJ0BeKAa B CTPOHIUEBLIX NPOBHHONAX IOIMAPTPHTOB
HEBBISCTICHHOI0 TPOMCXOMKACHIA, A& Y JKIBOTHBIX — TOPAKEHHA CYCTAROB
(y 10—129% moronosebsa) mambHEIICce HBYUCHHe STUX BOIPOCOB MOKET TIpPe[i-
CTABUTH BHAMUTENBHBI TeopeTHyecKuil WHTePeC I MMEeeT HeCOMHENHOE 3hHawve-
HEe [UIA reorpaduueckoii maTOXOTTH U OPARTHIECKOHl KPaeBoit MeJuliHHsL.

B ycaoBusX CTPOBIUEBHLIX OPOBHELHII BCTPEHAIOTCA HACTO SHACMHTECKIE
nepenoMer Komeumoctein y open (3—4%, B mekoroprix caywasx jo 10%)
n Apyrox sumBoTHHX. Heo0XomqmMo MBYUUTh HTHONOTHYECKYI) DOIL CTPOHIHE-
poro (harropa B KOCTHLIX IepejoMaX, TAK KAaK B YCHOBUAX CTPONIHEBOI
nposunmun  (cem. JIAKKAaH) cojep/KaHEe CTPOHUEMS B 30de KOCTel MoyKeT
mocrurars 0,140% (B cpepmem omo pasmo 0,130%), B npyrnx paitomax mpo-
BuHIun 0HO Koxebaerca or 0,050 mo 0,090%. E. M. Cnecapesa (1961) wo-
Kasaja, aTo mpH cojep:kamum B 3oie Kocreit crponmua 0,132% snavynrensno
YMEHBITAeTCA NPOTHOCTL KOCTeH HA HM3JI0M H HA JaBIeHHmEe, a IIPH COJep:/Ka-
pun crponmma 0,057 % — wacrmuno.

B ycaosmax crpomimessix mpoBmHIMN TaKMKmcTaHa y feteif pacmpo-
crpareHo safoiesanme puraMii-D-pesucreHTHOH (OpPMOIl paxmra, HPH KOTO-
pom Butamug D, BeopuMmblii B Tewemne 15 cyrox B joae 40 Twic. M. e., He
VBEJMIHBACT BHIACICHIE JEMOHHONW KHCJOTH ¢ Mouoil. Jlomwkusl OmTH IpoBe-
HeHsl auddepeRnnantpHO-IHATHOCTHUECKAE NCCTIeJOBAHNA HTOH (POPMEL paxm-
Ta, TAK KAK B €r0 BOSHUKHOBEHUM BO3ZMOMKHO YIaCTHE CTPOHITHA.

Taxum oOpaszoM, ycTaHOBIEHHOE HAMU BHICOKOE COJIOP/KAHMEe CTPOHIHA W
RAJLIEA B 8BeHBAX OMOTEOXMMHYECKON NMINEBOM Ienn ¥ HAJIHYIHe peaknui
OpraHmaMoB Ha 3TH (HaKTOPHI cpejibl MOBBOJAET CYATATH MBYUEHHBIE DPaloHBI
Cesepuoro u IOmuoro TamxukmeraHa KaNbIHeBO-CTPOHIIEBEIME OHOTCOXIIMHA-
YeCKAME HPOBHHEIEAMA. M zyuenme TeOXHMHYECKON HKOJIOTHM OPTAHU3MOB I0-
Kasajlo 3HAYMTENBHYI0 BHYTPHIONYIAIAIONEYH H3MEeHYNBOCTH HEKOTOPHIX BH-
ROB pacreHdil, WX MopdoaoragecKkne H3MEHCHHA, HATHIHE OHpefeleHnbIX
3aKoHOMEpHOCTeH B maMemeHmm OOMEHA BeI(ECTB RUBOTHBIY, BLISHIBAGMBIX
IOBHIOICHHEIM CONSPIKAHAEM B CPe/ie CTPOHNIS 0 KAJbINd.

YpoBckne GHOreoXHMHIECKHE NPOBHHIAI

B ypoBcrumx 6moreoXMMHUCCKMX NPOBUHINAX CPEAN MO W IKIBOTHBIX
pacmpocrpanena 0olesnb, HazBaHHASA YPOBCKOi 1m0 umenu p. Ypos (Boerou-
noe 3abaiikanbe), B Oacceiine koropoil B8 1849 r, Buepshie OBLIE OGHADYHEHED
H. M. FOperckum ovarn atoi Gomesnn. Yposgras Gonesus (Gomesup Hammua-
Beka) pacmpocrpamena B pocroanoit gactn Yumrmackoir ofmacti (Hepumrcko-
3asoncroit, asmmypo-3asopcroit, Kanrancrair, Arexcaarpo-3asoncroit, Hlax-
ramuncknii, Bagelicknit, Cperencrnit u Yers-Rapexmit paitonsr), B paitomax
cpefiHeTo TeueHHA p. 3em Amypcroi obmacru (3eifckuii paiton) (pme. 92, 93).
Masecrna ona B Ceeepmom Hmrae m HHJIP. Cuopammdeckue ciayzam serpe-
gawres u B aApyrux obaacrax CCCP (flkyrtus, Bypatun) m onmcaner B flmo-
vra, senun, Nomnangmm w MHP (KHpaswenro, 1961, 1965).

Yposckas Gomesup mopaskaeT Bech oprammsM. HaumGosee tammunst mpm’
Heil paccTPOicTBA IKUBHENEATENLHOCT POCTOBBIX SHH(PUBAPHEIX U CYyCTAB-
HhIX xpamed. Ho B ocmose saGoxeBamna JIeRAT NOpakeHNe HEPBHO-TPO-
¢uueckux Qynwouit, JI. B. Kpasuenxo (1961), pesiomupys wuccaepmoBamms
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Puc, 92. PacnpocTpanenue ypopckoi Gosesnnm B Umrnmeroit o0u. (mo XoGotneny, 1962)
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1 — Teppuropun, rae OT-
CYTCTBYET  YPOBCKasl
fionesHs (MJH € Topa-
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WHeHHble MecTa, § — 6o-
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Puc. 93. Pacupocrpanenne ypoBeroii Gonesnnm B AMypcKoii obaactm,

1 — MecTa paGoThl skcnenunmm BuoreoxmMmuueckoit nmaGopatopum AH CCCP, 2 — paffon pacmpocrt-
PaHeHHA YDOBCKOI GosiesaHn

H. N. Tonoprosa, H. 1. ®emopora, A. A. Ilojuusaioega u cBou, yraseipaer,
qTo gucTpodUuecKie TPONecchl MpH YPOBCKOI 00lIe3HH Pa3BHBAIOTCA B KOCT-
HOCYCTABHOI CHCTEME H B pa3JqdyHbIX OpPraHax, B OCHOBHOM, B HepHo[ pocTa
u (OpMUpOBAHUA OPTaHH3MA.

V uenoBeKa .1 JKUBOTHBIX HAONIOAIOTCA: TOpaskeHme CYCTaBOB, OTPAaHH-
YeHHE WX HOJIBIKHOCTH, MCTOHYAHHE, PACCACHIBAHWE W WM3BA3BIEHNEe CYyCTaB-
HBIX Xpslleil, mapymierne pocta m aedopmaiis Koceteil; 3a00/1eBAIT YPORCKOIL
Gone3HBI0 TENATA, ATHATA, JIOMANN, CBHHLA M [IOMAMIAMA INTHIOA, KOTOPAs
maer OOLITHO APKUEe KAPTUHBL PasBuThs XOHApoAmcTpoduii (maske B noliMen-
HEIX YCIOBHAX MEeHTPAILHON HeuepHO3eMHOI 30HBI). ¥ UeI0BEKa B TAMKEIBIX
ciayyaax HabaloJaercd MCTOHYAHHE, PABBOJIOKHEHHE CYCTABHOTO XpsAmia, obpa-
3ylOTCA odYaru oOHAMKEHHOH KOCTH, WHOTIA ¢ NPHMLIA(OBKOH CYCTABHBIX 110-
Bepxuocreil Kocreil. XpAll MOKeT II0JAHOCTBI0 OTCAaHBaThes oT Kocrim. Ifocts
IpeTepreraeT JecTPyKTHBHEIC N3MCHEHHA, PA3PACTACTCA [0 KPaAM CyCTABHOI
TMOBePXHOCTH, HHOTA 00pasyloTes cBoOOHBIE BHYTPHCYCTABHEIe Tejaa. liaMene-
HHA B CYCTaBax COOTBETCTBYIOT CBOEOOPA3HOMY CHMMETPHYHOMY AedopMEpY-
womeMy octeoaprpoay (pue. 94). OcmoBHEBIMEI cUMITOMaMu 0O0JIE3HI ABIAIOTCA
KOpPOTKOIAJIOCTh, YILUIOTHeHWe w jedopManus MemR(aTaHTOBBIX CYCTABOB
(puc. 95), mopaskenne MOACHWYHBIX NO3BOHKOB, aTPO(us MBIMII, OTpalmue-
Hue mojenxuoctin. Hoporkonamocrs maOamopmaercs y 319% Oonprbix (B BO3-
pacre crapme 25 get).

B Yurnnckoit 0diaactu y ceibCKOX03SHCTBEHHBIX JKIUBOTHBIX YacTO BCTpE-
gapTesa meperoMel Kocreil. HaGuiogamuces mepeloMsl peep y [AeTeHbima Ko-
CYJU W B3POCJLOM JMCHIBL.

JugeMudeckne 3a00TeBaHIA CENbCKOX03ANCTBEHHBIX RUBOTHEIX H JOMAII-
Heidl OTHOE B ypOBRCKHX OHOreoXmMH4YecKAX DPOBHHIAAX HAHOCAT BHAYMTEIB-
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Pue. 94. Vposcras Gouaesms.
CumMerpuunniii  medhopmupyio-
mu|it  ocTeoaprpos.  Maapumi
15% ner. 3efickuii p-BE AMYypCKoit
obar.

HEIi ymepO mapogHEOMy XoasiicTsy. B HeKOTOpHIX paiioEax 3THX TPOBUHIMIL
B AMypcroi#l 06JacTH BOCIPOM3BOACTBO sKUBOTHEIX 3aTpyaHeHO (KpymHBIH po-
raTelil CROT, CBHHBH) U JlajKe HEBO3MOKHO (JIomajm, OBIE).

Jlomamn saBoswianch wa 3adaiikanes winm Mouroaum. fHepeGara, pommen-
HBle B JeiickoM paiiome, Opuin HeskusHecnocoOHBIME, OTXO] MOMOJHARA RpYIL-
HOTO pOTATOr0 CKOTA, ATHAT, MOPOCAT, 8 TAKKe NBILT [OCTHIAI B HEKO-
ropsie Togsl 70—90%. T'yem w yTKE He BELKHBAIM, HOSTOMY HX 31eCh HE
paspomuan  (Camapuna, 1960). IIpogyKTHBHOCTE OUYEGHH HUBRAM, YRUBOTHLIE
YacTo HeJ0Pa3BUTHL, HMET KapauKossii poct (pme. 96).

VYposckme GmoreoxmMugeckune mpopuamunr UYmrtmEcKOE m AMypcroit obaa-
cTeil TeoMOpP(ONOTHIECKH NPECTABIAIT c000il TOPHO-TACIKHYID MECTHOCTB C
MHBOTOYHCJCHHBIMI JIOTAMI H IajAMI, BIOIL peK 3hech HaOIOJAI0TCA BEIXO-
OBl TPAHATOB, 6a3aIbTOB, MECUAHNKOB, MIHHUCTLIX CIaHOEB. B Hux oTHOme-
HI¢ KaJIblUsg K CTPOHIWI0 M 0Oapusa K CTPOHIMI0 ABIAeTcsS Golee HUBKMM,
0 CPABHEHNI0 C KOHTPOILHLIMU DPAiloHAMH, IZle YPOBCcKas 00Ie3Hb HE BCTpe-
gaercs (HANpEMep, JAA TPaHETOB u claHmer orHomenme Ca/Sr coormeTct-
senno pasno 8,7 m 9,3; 78 u 56; Ca/Ba—8,8 m 7,0; 26 n 31).

Puc. 95. Yposekas Goxesms. Ho-
POTKOLANOCTE, YILIOTHEHHE N
AepopManus  Mesk(paNAHTOBBIX
cycrasoB. JleBoura 14 mer. 3eit-
CRHif p-H AMypckod o6




Pue. 96. HegopasBuTslil HU3KOPOCILIl GBI90K G0JBHOI DHeMHYCCKOll ypoBCKoil 00lle3HBIO
(ma-mepejHem IJaHe) W 3[0POBBLI HOpMaTbHO PasBUTLIN GBIYOK (Toro ke Bozpacta) M3
YPOBCKOIE BHACMIUECKOH NPOBUANNN. Seficknii p-u AMyperodi o6,

Buixoan masecTHAKOBR XapakTepubl JUIA MECT, T7ie 00bIMHO PEAKRD pasBu-
BaeTcA VDOBcKasg pHAemuA. B paiiomax pacmpoctpaHenms SpHleMiu Ha0JIo0-
AA0TCA MOYBLL JIePHORO-TIOA30MHCTEE, NecYaHble n CyIecIaHsle, JYTOB0o-00-
JOTHBIE, 06]]33)’101D,H98H Ha rnepeMpITOM H HBpEOT.TlO?{’\'GHI-IOM mecYaHoM aJlni-
BAA WAH JegaloBHH. JHAEMUUYECKIE pailoHbl pPacuolo;eHbl B 30HE BeyHOMH
Mep3T0Thl. JTAME YCJIOBHAMU OIpEJe/saeTes XAPARTED MUTPAIUH I CONep:ia-
HUA XUMHYECKNX 2JeMEHTOB B 1104BaX W MPHpORHEIX Bogax (rabm 60).

Hounwt yposekoii GnoreoxuMuteckol IPOBHANYN Oejinbl Kadpiiiem HO cpas-
HEeHHI0 ¢ COCeJHUMH 3I0POBBIMI palomaM®H B 2 pasa, a Io CPaBHeHHUIO C
gepuosemamn — B 21 pas. Ocofenno muTepecHsle pasiamuiisi 00HAPYKUBAIOTCA

Tabamma 60

CpasauTeabHOE COAEp:RAHNEe XMMHYECKNX IeMEHTOB B nousax (cpepmmne), B Y%

AMypexas 06,
Xumuuecrkuii yposckas 6mo- qllﬁtﬂ’lr&aeliﬁl‘gé 5 YepHo3eMbl
LGP ;t]}:z'_\l';}lﬁxlﬁ:icuaﬂ i’]ﬁ}i%ﬁi‘l’[e oﬁfmcfm 3
Ca, 2:10-1 4,3-10-1 d-405t 4,36
Na 1,6-10-2 3-10-2 — 6-10-1
Sr 6.2:10-2 4,3.10-2 9.10-2 3.8-10-2
Ba 1,84-10-! : 6,5-10-2 6-10-2 4&-40-2
Cu 1.40-3 5,4-10-4 6,2-10—# (B gt
Co 244104 2,8-10-4 3-10-4 1.40-3
J 151402 1,3-10-* 2,5-10—¢ 5-10—4
Sr/Ca 0,31 0,1 0,02 0,009
Ba/Ca 0,9 0,15 0,13 0,0092
Na/Co 0,075 0,07 0,14
Co/Cu 0,24 0,52 0,48 0,59
J/Co 0,31 0,45 0,83 0,5
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B coflepikaumn B Hux cTpoHnus u oapmsa (Ropamperumit, 1958; Camapmuma,
1960): B «yponcknx» nousax crponmua wa 30% (1. e. 8 7 pas) Goubme, yem
B JIePHOBO-HONZ0HCTEIX HOUBaX HEHTpPalisuoll HeuepHO3IeMHON 30HH N B 3—
4 pasa Golpllle, Y6M B BePXHHX TOpPU30HTAX UYEPHOSEMHBIX I0YB; Gapums —B
2,8 pasa Gombllie, YeM B COCeIHIX «30poBLIX» 1 B 4,6 pasa, dem B TepHO3EMAaX.
Ornomenne cTPpoHIUA U GapHA R KaIbIHI B HOYBAX YPOBCKOI UPOBUHIMN
BLIILE, 96M B APYIHX, 0COGEHHO 10 CpaBHEHHIO ¢ YepHo3eMaMu (oTHOUTeHIe
Sr/Ca soime 8 36 pas, Ba/Ca — nouru s 100 pas). Hccaenosanua XoGorsesa
(1960, 1962) moaTEEPMIAIOT HTH BAKOHOMEPHOCTH.

B «yposcknx» mousax cMmeimensl OTHONIEHWS HEe TOMBKO MERIY KANBINeM,
CTPOHIMEM W GapymeM, HO 1 MERIY MHOTUMI JDYIUMH XUMHOUCCKUMH dje-
meATaMi. B HWX colepHuUTCH OTHOCHTENBLIO MAallo HATPHA, KoGanpTa, iofa.
Cojlepskariie THTama M FaJJIHA HOBEIOeHo: Iepeoro ma 709%, sroporo —
na 41% no cpasmenmio ¢ mouBaMm cocemHNX PAilOHOB, Ifie He BCTPETAIOTCS
yporcKue 3adomesamisg, dTm (PaKTHI ene He MOXYUIIn 00bACHE I,

B momax yposckoil Gmoreoxmmmueckoii HpoBHBNNE B UnTHHCEON 00J. CO-
MEePHRATCH Malo KaJbIusa: B paiioHax pacipocTPaHeHNsg YPOBCKOI SHIeMIUI,
B cpemmem, 1,89-107%%, a B «3M0pOBBIX» MECTHLIX BOAAX ¥ W3  pasinu-
nmix pex CCCP, » cpemmem —4,36-10739%  (Bunorpamos, 1949). Pesyan-
TATH OTHX AHAJNW30B OBUIN BHOCAEACTBIH TOINTBEPKICHHI W XO00OTHEBBIM
(1960). B Awmypcroit ofm., cormacmo MarepuaiaM  Hamleir  ARCHenmmi
(A. A. Camapuua), B KOJNONE3HBIX TINTHEBBIX BOAX, HCIOAL3YEMBIX CEMb-
SIMH, GONMEIONIIMH  YPOBCKOI GOMe3HLI0, COAEPIKUTCA B CpefHeM HeCKONLEO
Menpime  gagbimus  (1,8:1073%) u  amaunTeanmo  Oodbie  CTPOHINS
(5,5-1073% ), ueM B KONMOAE3HMX BOJAX, MCTIONLAYEMBIX 3/0POBBLIMH CEMbAMN,
coorsererenno — 2,3-1073% w 1.1075% . 310 orpaskaer cOOTHOIIEHHME YKa-
3aHubIX dieMeHToB B Iousax. OrnHomenne Ca/Sr B «BOJXBHBIX» TNTHLEBHIX
pomax (pasmo 33) B 7 pas menpire, uem B «3moposbix» (pasmo 230). Ta-
KIE JKe 3aKOHOMEPHOCTH HOBTOPSIOTCH A OTHOMIEHNS RANBUMA ¥ CTPOHLHIO
B BOJAX, NCHONL3YEMBIX B RawvecTBe ITUTHEBBIX ISl CEILCKOX03SIICTBeHHBIX
mnpoTHRIX. B «Oonpuwixy Bomax ormommenme Ca/Sr pasmo 110, a B «3m0-
posbix» — 358, Wpome s1mx pasmuumii, «GoabHBIE» BOIL YPOBCKOiT GUoTeo-
XHUMHYECKO NTpoBmHImN Oorage GapmeM, XpOMOM T MapTaHleMm [0 CpasHe-
HiTH) ¢ BOZAMH COCCIRNX paiionon,

Weccaemosanng MOKA3QIM, 4TO B ceHe 1 TACTOHIIHBIX TPaBax YPOBCKUX
PaiOHOB COOTHOMIEHUE COJEPYRAHNA KaJbIUA K CTPOHINI0 U 0apiio HApYIIeHO
B IIDYBAX 1 HuTheRpIx Bojax. Hampumep, B «OonsnpIX» paiioBax oTHODIEHIE
Ca/Sr pasmo owxomo 80, a «3poposmx» — okojo 160, ©. e. B mBa pasa
BBIIIIE, B OCHOBHOM, 3a CUeT yMeHbINeHms colep:Ramus crponnus. Ha naer-
Ommax, /e CKOT CTPafaeT YpPOBCKOH GoJe3Hbio, PACTEHUH COHepPRaT MOBLI-
TMeHHoe KOMMYecTRO MapraHila U NoHIMeHHoe Mend, kobanbra u ioma. [lo
panuasin A, I Bunorpajora (1949) copepswanne CaO g 30me cena (¢ ywerom
PASTUYHBIX CTPaH) CINIBHO PARIHIAETCH, UTO COOTBETCTRYET OHOJOTHUECKHM
pearrmuam sknsoTHbX; mpu cojgepmanun 0,52% CaO y smusorabix naGmio-
nawores ocreonopossl, 0,56% — yposekas Gomesmp (3aGaiikanne), 1,20% —
FRABOTHEIE OCT2I0TCH 310POBBIMIL.

Bospmioli uHTepec o TOjnTREPIKCHIIe PA3THTHI cOCTAaBa CeHa B YpPOB-
CEMX TMMPOBHHUMAX © KOHTPOJNLHBIX pailoHax OPEACTABIAIT HCCIeTOBAHNA
B.T. Xo6orresa (1960) (rabm. 61). :

Honobusie pasanuna monyuennsr B, T'. XobDoreeesim ys psja NIHOIEBBIX
npoaykTos (Tadm. 62—64).

Auanms peIG, UAVIIAX B ANy HACEIEHUI0 B YPOBCKOH TPOBUHIINT
(raGa. 65), HmokasbiBaeT TORBITIEHHOE COACPIKANNE CTPOHIMA TIO CPABHEHNIO
¢ TAKHMI jKe BHJAMU PbLIO, HO OOMTAIOMUMI B HBOLOEMAX, HAXOIANHMXCA B
«3I0POBOIT BOHEY. ;

Bo Bcex cayuasx wmaluiogaiorcs XapakTepHBle OCOOBHHOCTH 10 COmep-
JRAHWI0 KaJbIAA M CTPOHIIHA B IMAIIEBBIX MPOJAYVKTAX YPOBCKHX MPOBUHIHIT W
KOHTPOJBHEIX paiionoe. B ypoBCcKmY NpPOBUHIMAX cofep:RaHie  Kauabius
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Tabaumga 61

Cpejnee coxepskanme KajapI(iA, CTPOHIHA 1 DApuA B CeHE YPOBCKOH IPOBHHI{NIT
H KOHTPOIbHBIX paiionax (Y%, cyxoe seuiecTso)

MecTo B3ATHA Cremnenn 1mopa- OTHOLIeHNe
(nepesms) HEHUA ypoB- Ca Sr Ba Ca/Sr
cKoif GosIesnbio ‘

Kopabian +4+! 0,052 0,0010 0,0001 52,1
Ilorse —+ =4+ 0,025 0,0014 0,0004 16,3
Earnno — 0,004 0,0017 0,0005 241
Yacosas — 0,085 0,0001 2 0,0005 85,0
AMryH - 0,060 0,0007 0,0001 85,6

! 3nech W ga’ee KOANYECTBOM KpPECTHKOB oGo3aHadveHo: + — ciafas cTelleHb IMOpaMeHus ypoBCKoik
foJesnbo, ++ — cpenndada, +++ — cHIbHadAg,

Tabanma 62

Cpepnee copepsranne KaJblna W CTPOHIMA B Kaprodene ypoBCROii mpoBmuimmm
i KOHTpOJbHOTO paiiona (%, cyxoe BemiecTBo)

MecTo BasaTHA PG (HepeBHA) Sﬁ‘]ﬂﬁ‘f*’ M Ga Sr ggllflsufmmw
H. Huronaesra 4 0,004 0,0018 2,4
AJlekceeBKa e 0,004 0,0011 4,0
Cpenmee 1o HHAEMHYECKHM - 0,008 0,0015 5,3
paitonam

I'yauk - 0,016 0,0002 N
OBcaHKa - 0,045 0,0001 153
Apbnm - 0,017 0,0002 87

YMEHBIIEHO, CTPOHINSA — yBeamdeno, ornomenme Ca/Sr asngercs Gomee HU3-
KUM. 9TH Pasiudus HHOTJA HOCTHTAIOT 3HAUYATEABHON BEJMYNHBL.

Ommaro B. C. Mannuuna (1949), patorasmas s Yurmmekoii ofu., ne
O0HAPYIRIUIA BAMETHBIX Pa3IMUMil [0 CONEPKAHII0 KaXbIUg B 3epHax IIIe-
HATEI, P/RN, NHIGHUIHON MyKe, Kaprodelie W JAPYIUX IPOAYKTAX B YCIOBHAX
VPOBCKOII TPOBHHIME M KOHTPOJXbHOro paioma. Ho eil ymamzocs morasarh,
YTO B YPOBCRKOIl NPOBHHIIMH TP COAEP/RaHNN KANBIHUA B IHOEBHIX TPOIYEK-
Tax NpuOJIBNTENBHO Ha OJHOM YPOBHE ¢ KOHTPOJBHBIMH paiioHaMin yBejn-
qnBaeTcs cyrounoe morpebaenume (oediopa, 4TO TPUBOAUT K HNOBBINIEHH B
cyTouniom pammone otmomenua P/Ca mo 2,6—D5,5, Torga kak B HopMe OHO
noumuao o6ith 1,50—2.0.

Mcenenosaniie CyTOYHBIX PAOHOB YeJ0BEKA IOKA3AN0, UYTO B YPOBCKOIL
OPOBUHIHN B HHUX COHepHNTCa B cpemHeM Mmenbine wanbinsa (0,448 2 m
0,46 2) m Goaeme crponmua (0,0028 u 0,0039 2), wem B KOHTpOJALHOM
paiione (coorsercrsenno 0,645 m 0,0016 2). TIpu sroM B yeaoBHAX YpOB-
CROIl TPOBHHIIUM YeJ0BEK MOYKeT HMeTh OTPHIATEJbHbIIT CYTOWHBII OajaHC
RaJbIlA " ][(JJIOH{HTBJIBI”)]I"I 2= CTp()IlHI'IH. HHI{OHJI(‘T”IE B Opl‘aﬂI!SMB CTpOHHHH
H3MeHgeT MIHepadbHBIH odMen B KocTHOil Tramm (ratma. 66). IIpm stoM BBI-
ACHNIOCH, UTO KOCTH RUBOTHLIX 1 YeJOBEKA B DHICMHYCCKOM palioHe 3HAYN-
TerabHo oboramaoTes crpornnem (Xo6ornes, 1962). ITogoGHbie pes3yabTaThI
panee 6w noaydenst M. A, Camapumoii (1960), morasasmieii, uto B 30/e
KOCTeil «yPOBCKOTO» TeJeHKA COJePMKAaHNe CTPOHIIA MoKeT ObiTh B 9 pas 60ib-
mie, a orHomenne Ca/Sr noutn 8 10 pas menwine, uem y sgoposoro. Ew yera-
HOBJIEHO, YTO B OEIPeHHBIX KOCTAX KPOJHMKA [pPH IHOAROPMKE KPOJHKOD yrie-
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Tabauma 63

CpenHee cojiepsRaHNe KaapmusA, crpongua u Oapus B ImimeHmie
H KOHTPOJbHoro paiiona (9%, eyxoe Beleerso)

ypoBcKoif IpoBHHIUN

MeecTo B3ATHHE OPOD S:Sggg;”m Ca Sr Ba 831‘}1{;);111311“9
" Ywruncexas 001,

IMesonyrano — 0,030 0,0040 0,0009 e
Horne 44+ 0,027 0,0041 0,0008 6,5
Kopabas e 0,038 0,0032 0,0001 12
Kamxmora — 0,048 0,0011 0,00008 44
JTkannna — 0,035 0.,0009 0,00008 39
Amyperaa o,
JTTBopist ek 0,019 0,0040 0,0001 5
WNpanoska 44+ 0,023 0,0090 ' 0,0001 26
OBcanka — 0,105 0,0012 0,0001 88
r. I'mmoii = 0,044 0,0020 0,0002 22

Tabnuma 64

Cpejyiee copepsanne RaIbiiia W CTPOHINA B KYPHHBIX Aiinax

(% ma cyxoe BemiecTno)

MecTo B3aTHA BPOG Crenens = Ornomenne

(nepenrms) HOpaMieH A Ca Sr Ca/Sr

OBcanka — 0,827 0,0115 160

Wsanoska -+ 0,977 0,0766 26

H. Huromaenka b 1241 0,1456 8

Tabamma 65

CpegHee cojiep:sranne KajbluA, cTpoHuug n dapusa B peidax (%, cyxoe neimecrso)

Crenedb OTnoue-
Buabl puif 1 MecTo B3ATHA Mpod nopae- Ca Sr Ba Hue

HUA Ga/Sr
Rapoel, Cyprinus carpio — npyant G4+ 0,948 0,0570 (,0004 17
PAMOHOB DH/IeMHUH
Hapmnei, Cyprinus carpio — npyast — 1,880 0,0012 0,0003 1566
B 3/[0POBBIX palioHax
Illyra, Esox lucius — mpyps: B suIe- e 1,214 0,0900 0,0004 13
MHO9eCKHEX pailoHax
Myxa, Esox lucius — npynant B 310- — 1,850 0,0022 0,0003 840

poBuIX paiionax

KHCJBIM CTpoHmueM Hakamiusaercs ¢oedop (B sKcHepuMenTe ¢ BpejleHIEM
mzotona P-32). Tawxoe mogemmposanume jaer pesyibTarel, HaGIIOABIINECH B
YPOBCKHX HPOBHHINAX Ha KOCTAX JRUBOTHBIX PasHBIX BIoB. Bee atm yemosma
MOIYT Hapyiiath passurie snudumaapHoro Xpallad m KocTell y RUBOTHLIX U
YeJOBeKA, HAXOAAIUXCA B YPOBCKHUX dHAeMuueckux odarax. Ilytem ssenenus
B opranuam rpouanxos Ca-45 na oHe MOBBLINIEHHOTO CONEPIRAHUA B panuoHe
CTPOHNHA OBLI BOCHPOU3BEICH OJHH 04eHb BAKHBII CHMIITOM YPOBCKOI Goies-
HII — 3aMejJIeHHe pocTa JIIEHHON KOCTH, 0 YeM MOKHO ObUI0 00LeKTHBHO CY-
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AUTE TO MOXYYEHHOH JTWHWE Mepsuamoro aumduaapHoro otaomenns Ca-45 ma
pazmoasrorpade muunda roern (Kosanwernit, Camapuma, 1960).

Moneinposanme ypoBcKoil 60e3Hm CO BCEMH €€ CHMITOMAMN IIOJYIEHO
ne OBLTO, HO OT/lEILHLIE CHMITOMEL OLIIH Bocmpouspefensl. OUeBHIHO OIBITH
MOJIeIAPOBANNA HeoOX0INMO NPONOIKATE MINTEIbHBIE CPOKM.

ITpnsepennnie Janmbie TO3RONAIOT CYATATH, YTO HECOATAHCHPOBAHHOCTH
B TINTHEBHIX BOAaX H KopMax (ypoBckas OHOTeOXMMHYECKAs IPOBITHINA)
pfAfAa XEMWUYECKNX DHIEMEHNTOB, 0CO0GHHO KajbInsg, CTPOHOHA W Oapid, 3aBm-
CHT OT HecOATAHCHPOBAHHOTO COJMCP/KAHMA HX B TOYBAX, H, CIEIOBATEIBHO,
0T IpPOIECcCcOoB TOIBOOOPABOBAHUA T MEHCTBUA TCOXUMHYECKUX TIPHIMH. Xu-
MIYecKre N3MeHeHHS Cpembl OKA3AJIH BIMSHUEe HA OOMEH BemiecTs, B pe-
3yanrTaTe OOJNBITE BCETO PeaTHpyeT KOCTHAH TRAHB KUBOTHBIX, JUIA KOTODOIl
ocoboe 3uauenue uMmeer odmeH kauabiug, (ocdopa m cTpoHIUA. :

TabGauua 66
CpeqHee cofiepskaHIe KaabOusA, CTPOHINA, DAPHA M HX COOTHOIIEHNE B DeJPeHHBIX ROCTAX

JKHBOTHBIX M 4eJd0BEKA YPOBCKOIl OHMOTeoXHMMIYEcKoii MpOBHHIMH W B KOHTPOJBHOI 30mHe
BoctouHoro 3alaiikanea (% Ha cyxoe BemecTso)

BUOTe0XUMITSCKAT YPOBCKAL TORTPOTERAA 30HA
MPOBAHITAA
Ipoba s ' i = = ; ;
g1 | |1 B oolB 2 =S g2 519 8 ol B =
== ] S w (= s A o= Ho (=a ] (=
o f=1 E--— [:8:'? Eg;- = - :v_t ‘:2‘:’- ':2;-
= && © | SES| BES 2 Sa S2 SE5| 8&ES
HocTn RypHILL 13,2 1,0 131, 132 | 1200 | 13,9 2.3 130 604 | 4633
Hoeru tenar 36,5 1,1 1,7 | 884 | 2148 | 37,3 49 {1.3.10-2 | 762 | 2871
Roctm eBrneii 27,6 1.2 1,60 1229 | 1976 | 28,3 et 835 | 3157
Hoctm wemonera | 25,5 1.2 1,05 242 i R0 2T A 21165 1294 T 3531

Ha ocHoBaHmn OnoTeOXHMHUYECKUX HCCHeJ0OBaHAIl MOKHO ¢ ONpeaeseH-
HOH BEpOATHOCTBI CUYMTATH, YTO PACHPOCTpaHeHHe YPOBCKON O0Je3HI COB-
nagaer ¢ HeJZOCTATKOM B IIOYBE, KOPMaX, BOOE KaJbIHSA, ¢ U30BITKOM CTPOH-
nng, Gapma. Hepoctaror xoGambra, Mean u iloga M W3MEHEHHSI B COJED:KAHIN
APYTEX HICMEHTOBR HAGIIONAIOTCS KAK B HHAEMHTECKNX pailoHAX, TAR W «370-
poepix». Temepb sicHO, 4TO B DBTHOJOIMM YpOBCKOil GOJE3HNM WrpaeT oIpefe-
JeHAYI0 POlb HapymmeHHe (QVHKIHUU POCTOBOTO Xpsiiild, OYEBHIHO, BCJICCTBIE
HapyIIenHs MUHEepPaJAbHOTO 00MeHA B OPraHMmaMe JKEBOTHBIX. JTO HPHUBOIUT K
HempaBHAbHOMY 00pasoBanmio KocTHON Tkaom, gedopMamun sunduaubIx vac-
Tell JIMHHBIX KOCTEll, K IBMEeHEeHHAM CYCTABHBIX XPHIIEH, T. €. TOparkeHUsAMN
KOCTHO-CYCTABHOII CHCTeMBI, KOTOPEIE XapAKTEepPHBI IS YPOBCKOIl GojesHu.
DuoreoxmMuueckas Teopus STHOJOrHN YpPOBCKOi Gomesun (Buepssie chopmy-
auposannasg A. Il. BumorpanorbiM, BEIIBHTABIIHM Ha IEPBOE MECTO Kajb-
ouessiii paxTop), Moaydmaa nadbHeiimee passuTme. [IpuBejeHHble HaMH TaH-
HEIe eIle e OTKPLIBAIOT TOJAHOTO TOWHMAHOA IPHYAH BO3HWKHOBEHWS YPOB-
CKOil D0Jie3HW, HO YKA3BIBAET NYTH JAaIbHEIIero WX H3YUeHHUd. JTO, IpPerEIe
BCET0, CPaBHUTEJbIEBIC OGHOTEOXMMHUECKHe WCCHeOBAHHS IOYB, BOJ U pacTte-
omit (KOPMOB, PAaCTUTEILHBIX MHIIEBBIX MPOIYKTOB) B DPABIHYHBIX HHICMUI-
YeCKWX ypomermx pajiomax (Yutmmcran m Amyperas obaacti, Cesepmwiii
Rurait w KHJIP), a tamke B NPOBHANHAX, OeIHBIX KAJBIHEM H 0OOTATHIX
CTpOHIIHEM W 6HPHEM, rjie. BCTPeYAOTCA KOCTHO-CYCTaBHBIE BBﬁﬁﬂBBHHHH.
B Tarmx paitoHax, Kpome OHOTEOXHMUYECKHX, MEOOXONNMO TIpoBecTH MOpQo-
JlormgecKne, OMOXMMHOYEeCKHe ¥ THCTOXHMUUMECKHe WCCIe[0BAHNA XpAMmed u
mporiecca (HOPMAPOBAHIA KOCTHOTO BEHIECTBA.

Mpugnnoit ypoBeKoil Gole3ENM MOMKeT 0KAa3aThesd He M30OBITOR WM Heo-
CTATOK KAKOTO-THO0 ONHOTO DIEMEHTA, HAIpuUMep, KAILIHA, KPeMHISA I
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CTPONTUA, HO J CMeIlenle YpPaBHOBEHIEHHOCTH MHOTUX XHMHUYECKNX DJIeMeH-
ros. Takoe mpejosiosKeHNe OCHOBBIBAETCA HA H3BECTHBIX CBA3AX HAPyIDeHUIl
MUHEpaTLHOrO 00MeHa ¢ pAJOM [PH3HAKOB, XAPAKTEPUBYIONMX VPOBCKYIO
Gosesus. IlaTkocTs mOXOAKH, XpyeT B cycrasax, JOMKOCThR KocTeH m ocTeo-
opo3, He0pasBHTHE POTOB, BbIMaJeHHe 3y00B, CHUYKEHNE ILIOAOBHTOCTH U
MOTOUHOI TPOAYRTHBHOCTH Y CENLCKOXO3ANCTBOHABIX JRUBOTHEIX MOMKET 00yc-
TOBINMBATHLCA HEJOCTATKOM B IHime kanblua u ¢ocdopa, HMIOEITKOM CTPOH-
1WA, HENOPAa3BUTOCTL MOMKeT ObITh BHIZBAHA HENOCTATKOM Iofa, KalbDud o
(hochopa, MBOBITKOM CTPOHINA, IIOXOiI IIEPCTHBIT IOKPOB — HEAOCTATKOM
I"if),i{ﬁ W Meam, HCTOHIeHWE W MaJOKpPOBHE — HEJ0CTATOYHOCTBIO HOG'C\JILTEI u
Mean. PaxmT # ZOMKOCTH KOCTell MOTYT OODBACHATHCSA HEAOCTATROM Kallbilws
u pochopa, ma30BITKOM CTPOHINH, HEAOCTATKOM MeIN W HOBBITIEHHBIM KO-
JHYECTBOM MOJNOIeHa TIPUM HOPMaldbHOM cojepdanunm B Kopmax gocdopa.

lIpoGmema ypoBckoin GonesHnm He TepAer B HAIle BPEMs AKTYAIbHOCTH.
B amgeMmdgecknX paitoHAX JIOBOJIBHO BBICOK MPOIEHT OOJBHLIX aT0il HOTE3HLIO
(IKpasuenxo, 1961, 1965). Boupocs Teopny smaeMun n npakTuyeckne 3agadui
IleOﬁXOﬂUMO n3y1vaTrh ¢ IIpEMeHeHneM pa3/JUYHbBIX METOJ0B, B TOM YHCIE I 6]1(]-
TEOXHIMHIYCCKUX.

Ilpyanuer ypoBcKoii GONE3HN MOTHOCTBI) He BBISCHEHBI, HO MOJKHO CHII-
TaTh, YTO BO3HNKHOBEHNE ee CBA3aHO ¢ HapylleHHeM MHHEpAJapHOTO NHTa-
ana. [lpepympemiaior 3aboneBanns cenpCKOX03AICTBEHHBIX JKIBOTHBIX MUHE-
PANBGHBIME HORKOPMKAME, OCOTATHIME KajibiiieM, & TAKMe pPABINUHBIMH MUK-
posnemenTamn  (KocrsiHasg MyKa, Mea, japesecHag 30iaa). B orom yOempaior
onsirel, mocrapaennasie K. T, Yenyposmm, A. B. Yepracosoii u np. (1955)
B AMypcroil oL

MoKHO npeAnojarath, YTO HPeAYHpesJIeHne BOBHUKHOBEHWS YPOBCKO
fosesnnt y uejnoBeKa MOKeT OBIThL HOCTHTHYTO YIAyYIIeHHEM O00miero u Mum-
HepaJpHOTO MNHTAHWA B HepHOj OepeMeHHOCTH W B pammeM [IeTCKOM BO3-
pacre, KOIJla PACTYIIHII OPraHH3M O0COODEHHO HY;KIAeTcsi B MHHepAIbHBIX Be-
mectax. Ilpodmraktuka ypoBckoii GomesHm B OIpeeNEHHLIX  OHOTEOXII-
MUYeCKNX TIPOBMHINAX HeH30e/KHO CcTaHeT NpodIeMoll THTHeHbBI NHTAHNA
YeIOBEKA M JKIUBOTHLIX B MOJIOIOM BO3pacTe.

T'napa 15

F’EOXNMMHUYECKAA DHOJIOTMA OPTAHN3MOB
B CYBPET'MOHAX BUOCDOEPHI
C IIOBBLIIMEHHBIM COAEPHRAHUEM B CPEJIE MOJIME/IEHA

Ilast sersicHenwst poam MONUOAEHA B TeOXHMHYECKON HKOJOTHN OPTaHu3MOB
AaMI ObUIN mecedoBanbl Tpm paiioma Apmennu: Anpkasan, NRagmapam n
Jlacrakepr, B paanuunoii cremenn oboramennsie mMoiudmenom u mepsio (Ho-
pannermit, fiposas, 1966). Omnm pacmonmosiennl B BBICOKOTOpHEBIX pailoHAX,
oporpad)uuecknii 00INK KOTOPBIX OTJINYAETCH CI0KHOCTBIO. AHKaBaHCKAH
fuoreoxuMHUecKas TPOBUHINA HAXOAUTCH B IEHTPAIbHOI wactm ApMmeHnn,
rjle OCHOBHBIM CTPYKTYPHLIM 3JeMeHTOB fRISeTCA ceBepHoe Kpbuio Mucxaso-
Apsaranckoit aHruraupann; Hamkapanckan n Jlacrakepreras TPOBHHIUT
pacnojaraoTes B 0T0-BOCTOUHOI uyactn ApMmenun. Ilo remeTmueckoMy THILY
craTamiIX WX IOPOJ JBa HocHejHue paiioma 04eHb CXOAHLI MeMAY co0oii
W ABAAIOTCA UYACTLI0 OOMUPHON 3aHresypekoll  MeTauioTeHWYecKoll  mpo-
BUHII,

M3 janreparypHBIX JIAHHBIX M3BECTHO, YTO y KHBOTHBIX, NMUTAIOIMHUXCA pa-
CTeHHAMNI, HAKAMINBAOIIMI 3HAYHTEJbHBIC KojqHvYecTBa MoauGaeHa (7o TbI-
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CAYHBIX J0Jefl LPOTEHTa M BRIIIe Ha CyXoe BeHIeCTBO), PABBHBAETCA Clle-
nuduieckoe saboseraHue, KOTOPOe MOKHO paccMaTpUBaTh KAK XPOHHYECKMI
MOINOMeHOBLIT TOKCHKO3. JT0 3afojdeBanie, Ha3BAHHOE MOJHOIEHO3ICOM, Xa-
pakTepusyeTcd Kpajine CHIBHON Amappeeli, motepeil Beca, M3MeHeHHEM I[BeTa
u morpy0eHHeM IIepcTm ¢ IocjefyiomnMm ee poimagadmeM, MommnGiaenosme y
oBeIl U KPYIHOTo poratoro ckora madmogaercas B Amramn  (Lewis, 1943;
Ferguson, Lewis, Watson, 1943), CIITA (Britton, Gess, 1946, Davis,
1950), Hamaje (Gunningham, Broun, Edic, 1953), Hosoii 3eaanmnn (All-
croft, 1946; Cunningham, 1954), Illsequn (Hallgren, Karlsson, Weamby,
1954). B 1953 r. Opima phificHeHa (JUI3WOTOTHTECKAS (PYHKOW, BHINOTHACMAsT
MOIUOLEHOM B KUBOTHOM OpraHuaMme, ObLIO MOKA3aHO, UTO MOJMOJCH HBISCTCS
CTPYKTYPHEIM KoMIoHeHTOM HcaHTmmowcuaassl (De Renzo et al.,, 1953; Tot-
ter et. al.,, 1953; Green, Weinert, 1953; Richert, Westerfeld, 1953) —
depmenTa, KaTATU3UpYIOMeEro obpasopaHile MOYEBOIl KHCIOTHI B JKHBOTHOM
opranpaMe. JTo HO3BOJNIO IOCTABUTH BONPOC 00 MaMeHEeHHU IYpPUHOBOLO 00-
MeHA Y JKHBOTHBIX H UYEHOBEKA B eCTECTREHHEBIX YCJIOBHAX Cpejbl ¢ IIOBLI-
ImeHHEIM comep:ianneM Moiaunbgena. Cryrunrkom MoanbjpeHa ABIAeTCH Meb,
BIWAIONIAA Ha ero o0MeH, B HEKOTOPHIX CJAydafx oDHAPY:ReHHAas B COCTase
KCaHTHHOKCHIA3s (cM. Taoasy 9).

Topumie nopopwml, ciraraoiiue wccaeoBAHHBIE HaMu pailoHbr, oforamieHsl
monnGaenom. Vissecrno, 4To W3 30HB OKHCIEHUA MATEPHHCROI TOPOIBI MO-
anOjed MATPAPYeT B TOYBCHHLIE TOPH30HTE, 00pPa3ys OPeoJNsl paccesmus m
oboramag cofol0 MOUBLL, BOAB, pacTeHusA W RUBOTHBIC OPTATN3MEIL.

Angrasanckas nposnanua (1aba. 67). Moanbnaen m Mejib pnousax
nposnuanun o Bumorpajiosy (1957), copepaanne Moandnena B moupax
C()BBTC-H()I‘O CO]G‘&?{ n ]IE']:O'I‘O'[)I)IZ\' ;lpyFHX (‘,Tpﬂﬁ coCtTaBJadgeT B C]]OII,HOM
2,6-10"*%. 97a BeduvuHa COBMAZACT ¢ HAINIMI PaCUYCTaMil, TPONSHEEAEHHEIMI
moasme — 2,7-1071%. B mousax wsyuaemoii OuOTEOXWMHYECKON TPOBIHILIK
copepmanne Moaubaena 8 10—100 pas npesniiaet YRAAHHYIO BEIUHTHY.

B uouysax nposunmmm Monmdjien uacryo mpeobiamaet mwag Mempln {(oTHO-
miemie Mo:Cu = 14:1), a #a yyacTRax ¢ BHCOKOI WoHIeWTpanmeii Moand-
fefia BEIMYITHA DTOFO OTHOMEWWs BospacTaer Ooiee 3. 9710 OOCTOATEABCTBO
CYMIECTRERHO OTANYAeT ANKABAHCKYID HPOBMHINIO OT COCEJHEUX paiionos, wa-
XOAAMPXCH 3a TIpefiefiaMi TPOBHHINTG, 0T APYTHX MOIWOACHOBBIX TIPOBTIHI{NN
ApMeHEN U OT YEPHOBEMHOI 20HBL, TAe Mejib upeolaanact Haj MOANOACHOM.

SaMerabie KolNe0aHNA ROIWUECTRBA MOANOAeHA B OT[AEABHBIX TOUYKAX TO4-
BOHEOPO TORPOBA MOIKHO OOLACHUTL HepasHoMepHBIM oforamenmem Monund-
HeHOM TIOCTHARIOMAY TWOPOL W HEeONWHAKORHIM pPA3BUTHEM MPOLECCOB ORNC-
JeHUA B PABINUHBIX HOPOAAX, a4 TAKMe 0coGeHHOCTAMN WOUYBEHHLIX VCIORUIL,
BIMAIONIUX HA MATPANUOHHEYW cuocobHocTs Monubueda. B mourax, pacmono-
HMEANLIX BHe MPORUHONU, KONeGANUA B CONEpPMRAHNN MoTuOIema Heamawu-
TeJNbHBI B CBA3U ¢ D0Jee paBHOMEPHBIM €10 pacipeleleHneM B IMOpPOJe U MOTYT
OBITEL OTHECEHEI JUIME 32 CYeT MOUBEHHLIX YCI0BMil 1 penbedia.

B paiiome Amkasama mouBnl, cdopMmposadHBle najx TopojaMu, ofora-
HIEAHAIMI MOIIOIEHOM, CO/lepHaT OOMbINoe KOIHUecTBo aToro ajeMenta. Ope-
O paccesannA MOmOleHa OT PYAHOIL BaleEN B VCIOBUAX HM3VIAEMOI TTpPO-
pruman Heperuk (10—50 a) m 3aBucaT 0T KPYTHZHLI CRIOHOB W JAPYTHX
ocobernocTeil pensedia. Makcnmym copepmanig MoanOaena, KAk MPaBmio, He-
CKROJBKO CMellleH BHH3 110 CK.T.[CIHy B peaylbTare OCBINAaHWA IOYBLI 1 nepe—
HOCA MOYBEHHBIX YACTHI[ ¥ PACTBOPEHNLIX COeJMHEHH Moambaena ¢ IOTO-
KAMH BOJBI.

MoaubGper m Mmenr B npupopgHHX Bogax mpoRuumuH Bo-
I MCCTeTYeMOi IIPOBHHIIN CoAEpEKaT ma 1opsjor Oojablre MoaubjeHa, YeM
BOJALL KOHTPOJABHBIX PAlOHOB H SHAYMTENLHO 00OTAl[@HBI DTHM MIEMEHTOM Ii0
CPaBHEOHHIO CO CPEIHUM €r0 COJAepIRaHieM B TOBePXHOCTHBIX BomaX. Bemmamiia
mociegHero, cormacao ganahiy Hypoma n Caunpgemna (Kuroda, Sandell, 1954),
me npessimaer 1-10779%.
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Tadbanma 67

Cpennee copepskanne Moiaudiena u menn B mouysax (194 mpodn1) MoanOeHOBBIX GHOreOXHMHUECKNIX npopunmii, % E cyxoMmy nemeerny !

OborameHHad TPOBHHIHA Hourponpseiii paiion
Paiton T no4ssl Ornonye- OrHonte-
Mo Cu l}\lllrte o Mo Cu {IIlg’eGu
o : Mo:
AuBagan ToprO-TyrOBbHIE 7,9-103 49.10-2 1,851 3,6-10—4 3,1.10-3 1088
(9,7-10-4—1,5-10-2) | (1,3-10—3—1,1-10-2) (9,5:10-5—5,6-10-%) | (1,9-10-3—5,4-10-3)
Bypsie ropao-ecHEIe b0 5,4-10-3 <SR 2,2-10—* 3.9:10=2 ; Bt 7
(8,6-10-4—8,8-10-%) | (1,6-10-2—1,2.10-2) (9,8-105—3,3.10-%) | (2,1.10-3—5,5.10-%) -
3abog0ueHABIe 6,310 4,4-10-3 1 = S s
(24-10-3—1,0-10-2) | (2,0-10—%—6,5-10-3) (1,2-10—4—4,6-10-%) | (1,7-10-3—4,5.10-9)
Cpepame Jisi TPOBHHIHT 6,9-10-3 5,0-10-% 14 :1 31-10—1 3,4-10-3 17410
9,8-10-2 9,1-10-2 1:93 4,5-10-4 4,8.10-3
Rapxapan KRamragossie (44-10-3—1,7-10-2) | (7,2.10-2—1,3.10-1) I (1,9-10-4—9,7-10-%) | (1,8-10-3—6,9-10-3) 1107
Cepble TOpHO-TECHELE 1,2-10-2 : 1,5-10-1 2135 — - —
(3,6-10—3—2,0-10-2) | (6,9-10-2—24.10-1)
Cpegame s TPOBNHEINA 1,1-10-2 1,2-10-! 1109 = L4 e
Jacrakepr | Kamrazosrie (4,9:10-3—2,4-10-2) (5,8:10-2—8,8-10-2) = (27-10-4—4,9-10-%) | (27-10-3—3,0-10-3) hat
Topuo-nyroBoie (1,7-10—2—1,3-16-2) (5,0-10—2—8,6-10-2) — (22-10—4-2,7-10-4 | (42.10—2—4,9-10-9 —
Cpejame Jiis TPOBHHINN 8,6-10-3 7,2-10-2 1:84 34-10-4 3,7.10-3 1:119

! B ¢kofKaxX yHABaHBI Opefiensl kojreGanmifi.




B mope pofHHKOB BHE NMPOBHHIHN CONEPKUTCS HE3HAUHTENBHOE KOIMMeCcT-
BO Monm0jieHa, Ha TEPPUTOPUN HPOBHHINN POTHHKOBAA BOAA, MCLOJAbL3YeMasf
MECTHBIM HACCHeHueM KAK OUThemas, copeput no 3,0-107%% wmonubpema.
Mumuepanbuble BOjE, BEIXOJfAIIMEe B paiioHe cex. AHKapaH, TakAke Xapak-
TEPUBYIOTCA BHAUNTEIBHBIM cofep:anueM mouautaena (oxomo 2-10789%).

Copmep/Ranue MejiHn B Bofax OJIMBKO K CPeAHEMY COMLEPIRAHWIO ee B II0-
BepxXHOCTHEIX Bomax, pasHomy 2.10759% (Kuroda, Sandell, 1954). Otno-
menne Mo :Cu B pyfHHYHBIX W JIpYTHX BOJAX HE COOTBETCTBYET OTHOUICHHIO
HX B IOpOjie, a BCeTNa B HECKOALKO pa3 BEHINIe, 4TO TAaK/Ke YKA3LIBaeT Ha
BOABIIYI0 NOABIIKHOCTD MOJTUOICHA B 30HE OKHUCICHHS II0 CPABHEHITIO ¢ ME/BIO.

Monunézen u Megb B pacrenuwaX Hposusnuun [louss u Bo-
JBI — cpeja 00MTAaHHUS JKUBLIX OpPTaHU3MOB, B KOTOpPON (hopMupyloTcs Xapak-
TEepPHEIEe YepPTEl WX XHUMHYECKOro cocrapa. Pacrenus, mpouapacraioniue Ha 000-
TameHHbpX MOIHOIeHOM MouBaX AHKaBAHCKOH NPOBUHINY, COAEPHaT 3HAYH-
TeIbHO GOJIbIIEE KOIHYeCTBO MojubeHa, YeM B Heo0DOramleHHLIX MOJHOAeHOM
paiionax. HormenaTpamns MoanbieHa B pacTeHUsAX B pacdueTe HA CyXoe Belie-
C¢TBO WA mepBeIX coctasiager n-10"*—n-730%, mua wmocaemmmx n- 10 *—
n - 10-*Y% (rabx. 68).

Cpemnee cojiepsRanme Mean B pPacTeHHAX 00OTAMIEHHON MOJMOXEHOM MpO-
BUHIMH ¥ BHe UPOBHHIMH XapaKTepUayeTca OMNBKIMH BeINYIHAMIL

Cocrap GONBIMIMHCTBA pacTeHHI B OONBIIEN WIW MEHBITEH CTETEHH KOP-
peawpyer C COCTABOM TOYB N0 CcOflepsRanmio MonmOpeHa. Yem Gonpmie mo-
aubpeHa B IO4YRe, TeM OOJbIIE ero HAKAIUIMBAGTCA B PACTeHHHAX, HO TIpdA-
MOH ¥ TIOCTOSIHHOIT 3aBHCHMOCTH MeMJly 5Tumu asieHuavu ner. Ha ycpoe-
Hue MoaubIeHa PACTEHMAMH BAUSIOT Benrmauaa pH moussl, cofepikanie B Hei
OpraHmyeckoro BeIMeCcTBAa, MeMN, jKeiesa, mapramna, ¢ocdopa, cepel U Ap.
C npyroii cToponni, KOHIEHTPHPOBAHNE MOJUOAEHA PACTEHHAMHI BABICHT OT
(pmamoornuecKknx 0cOOEHHOCTEH OPraHm3Ma, ero MoporoBOil YYBCTBHTEILHOCTH
K MOIuGeHy, OIpefeAlomux ero motpeGHoOCTH B dToM diaeMente. Hoad-
dunnenT ROHOEHTPUPOBAHWA MOJHEOIeHa JUIA PACTEHHS TOPHO-IYTOBBIX I[10TB
pasen 043, B To BpeMa Kak Jas pacTeHMii Ha OYPEIX TOPHO-JIECHEIX IT0Y-
pax — 0,24 u sadosouensasrx — 0,37.

Anajornumas 3apHCHMOCTL CTeHeHN KOHICHTPUPOBAHMA MOIUOGIenma pa-
CTeHUAMH OT THOA IIOYB W B paiioHax, AHe 000TAl@HHBIX MOJHOTEeHOM, OJ-
Hako woaPUIMEeHT KOHIEHTPUpPOBAHMS MOIUOIeHA 3[1ech MeHbITe, uyeM B
npopMHINN, oforamennoi MonmOpenom. [ pacTenuii TOPHO-TYTOBHIX OB
on cocrapiser 0,21, mus GypeIx TOpHO-TECHBIX U 3a00JI0YEHHBIX TOUB —
coorsercreerno 0,15 mw 0,25, Peagmmsa mousnl m3 o0OTaImenHOil 30HLI 1 BHE
e TpUOMIBATENLHO OAMHAKOBA, I[OSTOMY pAaBIHUHA B CTeleHd KOHIEGHTPH-
popanms MoiuOAeHa PACTeHHAMNA MOMKHO, IO-BHIMMOMY, OTHECTIH 3a CUer
HEOIMHAKOBOTO COOTHOIEHNsA B MOYBE MOJHMOJeHa U MeId: TaMm, rje Mejn
OTHOCHTENBHO OONbITe, MOJUOIeH Xyske ycBamBaeTcd pacrenmamu, Orpann-
uypBaloIiee BIANAHNE MOJANOIeHa Ha TOCTYIUIeHNe B PACTEHNs MeN ObIIO OT-
mederno pagom asropos (Oertel et al., 1946; Trumbe, 1950; Ileiize, 1956).

Ha monmmenmyio MOCTYIIHOCTL PAacTeHMAM MeOnm [0 CPABHEHHID ¢ MOJIIO-
JIeHOM B VCIOBHAX HCCIEIyeMOTO paiioHa VKasblRaeT W TO 00CTOATEILCTBO,
uro orromenme Mo :Cu B pacremmax ypeInmieHO O CPABHEHHIO C IIOYBOM.

Bansmame ¢axropos, ceasamBEbix ¢ (usmomorHeii pacTeHmii, TPOABIAETCH
B TOM, 4YTO HE BCe })HC-TE‘HHH, OﬁHTaIOI]IHe B MeCTax BBICORKOTO CoOjiepiania
MoinOena, HAKALAMBAIOT HTOT DiIEMeHT B OoabmoMm woamuecrse. X.I. Bm-
morpamosoit (1943) mowrasamo, uto mpencTaBHTENU ceMeicTBA GOGOBBIX AB-
JAA0TCSA KOHIMEeATpaTopaMn Monmoaena. B OOBIYHEBIX VCIOBUAX NPH CpaBHI-
TeJILHO HU3KOM CORep/Kanmm MONMOIeHa B TOYBAX 302 GOOOBBIX COJTEPIKHAT
COTEIe W TEICHYHEBIC O IIPOTeHTAa MOamoiena, PeayabraTsl TPOBeIeHHEIX
HaMm aHalJln3oB ele pas HOI{TBBPH{HHIOT HpﬂHH.TH:HOCTI: ITOTO0 NOJOHEeHHuA.
Kpome GoGoBhix, B yCIOBHAX MOJNGIEHOBBIX NPOBMATNAN BHAUHTEIBLHOE KO-
JMYECTRO 3TOTO HIeMEHTA HAKAIUNINBAIOT HPEJACTABUTENN ceMeilcTBa mopmy-
HUKOBBIX, TYOOLBETHBIX U CIAOMKHOIBETHBIY, HAUMEHBINEe — 3JaKH H JPeBec-
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Tabranma 68

CpenHee cofep:Kanne MOINOAEHA W Me B PACTEHHAX MOJNOTEHOBHIX GHOTeOXNMIYECKNUX NPOBNMHINI, () K CyXoMy Remiecrsy '

ObforaieHHag TPOBUHITAA

HoHutpodbHblil paifon

Paiion Tun nouBsl OTHoOmIIe- OrTHoue-
g Mo Cu Hue Mo Cu nue
Mo : Cu Mo : Cu
AHKaBaH l'opro-1yroshie 3,4-10-3 5,3-10—* 6,4:1 7,3:40-° 34-10—+ 1 4.0
(3,8-10-4—6,4-10-%) | (2,6-10—4—1,0-10-3) (1,9-10-5—1,3-10~% | (1,5:10-4—5,9-10—%)
Bypsie ropro-jecHbie 1:3:10~3 1,140 i | 32105 5,8-10-4 1:184
(2,6-10-1—4,0-10-%) | (3,3-10—%—1,5-10-%) (2,1:10-5—5,3-10-5) [ (4,1- 10 +—7,6-101)
3abonouennsie 2,3-40-8 LA A=k B0 - — —
(1,4-10-3—3,6-10-3) | (1,3-10—*—=5,1-10-*) (3,8-10-5—1,1-10-%) | (1,7-10-*—2,9-10*)
Cpejaie JUIA TPOBHHIHI Z8-102 o101 4,6 :1 6,1.10-® 4,010 1588
Kajrapan KamranoBeie 2915 1. 3-10=% 1:45 1. 2004 G404 f 256
(1,1-10-3—5,1-10-3) | (4,1:10-3—2,0-10-2) (4,0-10-5—3,14-10-%) | (1,7-10-*—2,0-10—%)
Cepble TOPHO-TECHBIE 3,0-10-8 2,2-40-2 s 0 — - —
(9,7-10-*—5,5-10-2%) (4,3-10-3—3,5-10~2%)
CpefiHUE LIS TPOBUHIAI 2,9-10-3 13402 1:=5.0 — — —
Jlacrakepr Kamranossie (8,9.-10-4—4,3.10-3), |(7,0-10—3—9,9-10-3) — (6,4-10-°5—9,7-10-5) | (3,6-10-*—3,9-10—%) —
T'opro-nyrossie (2,6.10-4—1,9-10-%) | (5,1-10—2—8,6-10-3) — (4,9-10-5—5,2-10-5%) | (3,9-10-*—5,5-10-%) -
Cpepne /11 TPOBUHIAN 1,410 7.3-10-3 ; e 65405 4,2.10—4 1 :6.3

! B ckofKax yKasaHbl Opefiesbl KojebaHuii.




uere pacrenust (radm, 69). Ilo cpepnum ManHBIM IS CYXOCTENHOIl, HOXY-
MyCTRINHON, MYCTHIHHON 30HB! BIAKW, TO-BHANMOMY, ABIAITCS KOHIEHTPATO-
pamn Moxmdpena,

Boasmraa pacmpocTpasennocTs, 00HITe W MOIMHOe passurTne Go0OBHIX pa-
CTEHHWII Ha TEPPUTOPANM MOJUOAEHOBOIl MPOBUHIHW, BEPOATHO, CHABAHBL
TMOBLIIMIEHHBIM COlepsKanueM MoJmOAeHAa B cpele, 4Yero He HADIIOIACTCS B
0YeHD CXOMHBIX 10 TPUPOANBIM YCIOBAAM KOHTPOILHEIX pailomax.

HoneGanus B comepsannn monmbiena y pacTeHmWil OIHOTO BHAA BechMAa
SHAYNUTEJILHLI " D6YCJIOBJIBHI:I COI[B]'J?—EHHHBM ATOr0 2JeMeHTa B 1IouBax n Ye-
JOBHAMH I[O(‘:TyllHOCTH ero pacrenuAaM.

Tabmumma 69

Cpennee cofiepskanne MOJTHONENa i MeH B PACTCHIAX PasiHYHBIX ceMeiicTB
B MOMHO{EeHOBHIX MPOBHHINAX, % HA cyX0e BEIIeCTBO

Moandenosas mpo- KouTpodbneii paiion
Yyeno | | SROBNA Yucao
CemelicTBo ofipas- obGpan-
0oB nos
Mo Cu Mo Cu
AHRABAHCKAA TPOBHHIAA
Go0oBhIe 3h 146903 8,0-10—* 100 | 2.6:10—+ 6,3-10—*
OyroBhie b 38104 3,710 3 |47-10-3 3,4-10-4
HOPUUYHHKOBbIE R s T e 4,8:10-1 B 8100 5,3-10—*
TyboIBeTHEIe . & 8 B 9,2.10-4 B a0 58404
KOJIOKOIBYMKOBLIG 8 |36-10-% 16402 s s R [ 9,1 -10~*
CIHOMHOIBETHLIE 19 53 L= 68,5102 3,71-10-% 5,4-10—4
BITAKOBEIQ L S 4,710 2N 2o LU e R B
Rajskapanckas nmposnHmnsm
HohoBLIe 151 5.9.402 25902 9 [3,0.10-* T
HOPUYHHKOBLIE 6 [ 4210 24002 ol b B [ 7.2-10—
ryDOIBETHbIE 107 5.040=2 1" Zh1(+? (R ) s I e
CJOKHOIBETH LI 9 |2,6-10-° 1:9:10-= 4 |:8,5-10-5 49.10-4
3J1aKOBBIE 14 | 3.0-40= 2:2:10 -2 42 - 28 0= 9,9.-10—*

Raxux-nubo sabonesamuit wanm usMenenublx GOpM pPacTENnHii, CBABAHHBIX C
BLICOKMM COJepsKaHieM B MX OpraHmaMe MojnOjeHa, B pailoHax Hccieye-
Mol TpOBHHINN He 00HADPY/KEHO. JTO COOTBETCTBYET WBBECTHBIM JINTepaTyp-
B gapaeiM  (Bmaorpagosa, 1952; Anderson, 1952), yxkaseiBaromum, uTO
pacrerRus crocoGHBI UepeHOCHThr Oe3 BUANMBIX H3MEHEHMil BhICOKHE KOHIenT-
pamun monmOuena (go JecATEIX JoJeil MpomenTa Ha CyXoe BeImiecTBO), HO
3a00eBaloT B CAYyYae HEJOCTATKA DTOIO DJIEeMEHTa R’ HOYBe.

Hecmorpa ma HeKoTOPYI0 HepaBHOMEPHOCThL B HAKOIICHUM, BCE TOYBHL H
pacTenna B pailopax, oforalieEAEBIX MOJUOAEHOM HOPOJ, COJEPIRAT [OBBIIIeN-
HOE KOJHYECTBO HTOTO HJIEMEHTa. JTO IMO3BOIWIO BBIIENHTH PAlOH ¢ BRICOKIM
cofgepmaHmeM MonubaeHa B MOuBaX, BOJlaX 1 PACTEHNAX W ONPEeNeInTh I'pa-
HUIBI PacIpocTpaHenua MoANGIeHOBON OHOTeOXIMHUYeCKOIl TIPOBUHINT B paiio-
He Aurasana (puc. 97).

Moann6nen smopogax mnourax Ragmapanckoii mposun-
1 u n. Copepsmanne monudaena B noponax Hamrapaunckoro paitona womebmercs
or 1,0-10~* go 7,0-10°% (Mamora, 1958). B cnsasu ¢ mosmimeHEABIM copep-
HaHUEeM B Hopoaax oTrMmevaercd yBeJIndeHue oﬁmero YPOBHA ROHUEHTpAalUn
paccessHHOTO MOANOAeHA B [10YBAX, TPIPOIHLIX Bojax n pacrenmnx. Cojepska-
nume Mosmbmena B mowysax Hajymapanckoil OHOreoXHMHUYeCKOl HTPOBHHINIT CO-
crasager B cpepmem 1,1-107%% m womebaercs B8 upemerax or 3,6-10~° mo
2,0-1072%, 7. e. 8 20—100 pas OGoabhue CPeRHETO0 COJACPKAHMA B IOYBAX
ueprozemuoir aonst (cm. 1abn. 67) Bansknme perwwmubr AJIA TOUB 2Tl Npo-
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poEnEn (ot 2,0-107% mo 3,0-1072Y%) maiimemer Mauoroii, Maxraposoii, Ma-
samrunoit (1959).

B ornmume or AmkapaHCKOH mpopmEOUE B mouBax pafiona HKammapana
cofepsRanne Menm moBhimeno (2:-1072%) m KoamuecTBO ee BHAUNTEIBLHO
npessimaer cogepkanne moimoena (ormomenue Mo : Cu = 1 : 10,9).

B mousax KOHTpPOJBHBIX YYACTKOB MOJHOAEH H MeOh CONEP/RATCS B KO-
JnyecTBax, ONMBKNX K CPENHEMY CONEPIKAHHI0 JTHX HJIEMeHTOB B IOYBAX.

Pue. 97. Haprorpamma Gumo-
TEOXMMATECKOH LPOBHHIMA
¢ MOBHINIEHHEIM COJXEP/RAHH-
eM mMoaubJieHa B pailoHe AH-
KaBaHa

Couepsanne Moaunbmena:

1—g mouse — >3,1.10—%, B
pacTeHREAX — >0,1-10-5%;
2—3p mouse — >6,9-10—%, B

pacTeRmAx >26:10—3%

MonuGpgen B npEpoAHEEX Bodax Hposmunuun Ilosepxmo-
CTHBle, IPYHTOBBIE W pPYAHNUHbIe BOOB NaKapaHCKON OHOrenXuMHIeCKOil
HpoBUHIMK 3aMeTHo oforamienst monudaenoM (or 1,2-1075% 10 8,9-10-5%) no
CPABHEHWIO ¢ paloHAMH, PACHOJO/ReHHBIME 3a uUpefenamu Ipopuinmm (or
caemos no 1,1-10°79%).

Ornonienue MoamdjeHa K MeJH B BOJAX BO3PACTAeT IO CPABHEHNIO ¢ WX
OTHONIEHNEM B TIOTBE W IIOPOJe, Y10 VKA3LIBAET HA OOIBIIVIO IIOJBIRHOCTE
MOJTOIeHa 10 CPaBHEHWIO ¢ Mebld) B YCIOBHAX N3y4aeMoil NPOBHHIIUH,

MoxmOpgen B pacrenmsax nposmuanuun Cpepuee comepsanne
MonuGieHa W MegH B PAcTOHUAX, MPOH3PACTAIONINX HA PA3NNUHBIX THIIAX
MOYB HPOBUHIHN ¥ KOHTPOILHBIX paiiomoB, mpefcrasieHo B tadia. 68. Pa-
CTeHNsA TPOBHHINA 3HAYNTeIbHO oboramensl Kak moixmopenmom (2,9-10739%),
rark u Mepbio (1,7-1072%). Ilo mammmm Mamorn (1958), comepskanme Mo-
nmbgeHa s 301e pacTeHms HToro paiioma komeGmercs or 2,0-107% mo
40-1072%.

Wsmenenme peamuunsl otromenus Mo : Cu B pacremmax (1 :5,9) mo cpas-
nesmio ¢ wx ormomenmem B Touse (1:10,9) ykassipaer ma Gonpmyio moj-
BIGKHOCTE MoamOjeHa 1o cpasmeHmio ¢ Mefpln. OpBaro wosdumment wou-
HEeHTPHPOBAHUA MoJnOIeHa pacTeEnsMu B paitone HampxrapaHCKoil nposmumuy
(0,26) wmensme, wem B Anrasamckoit (0,46), mecMoTps Ha TO, UTO IOYBEL
Rajzxapanckoii IPOBHHIAK MMeIOT Gojee MEIOYHYI PeaKIuio. JTO IIPOUCXO-
ANT TOJ BAuAHNeM OONBINAX KOIWUYECTB MEAH, NPUCYTCTBYOIMUX B IOUBAX
Hamxapanckoil TpoBUHIINHA, YMeHBIIAIINIAX JOCTYIHOCTE MONUOIEHA pacTe-
HUSIM.

Comeprranne MoaubIeHa W MeQH B PACTeHNAX BaBHCHT OT WX COJeprKa-
nng B nouse. Hak m B AukaBadckoil HOPOBUHINHU, HA KOJINYECTBO MOJIHG-
7eHa B pacTeHusx Bauser senuuuna pIH @ comep:anme menm B mouse. Cie-
IyeT YRasaTh, UTO HE TONBKO IepedNCIennble BHIIe (AKTOPHI OIpPEeReIsioT
cojiepKanne MOIHO/leHa B PACTEHUSX; ecTh elle O0YeHb MHOTO HEACHLIX BO-
TMPOCOB, RACAWOMMXCH TOCTYHHOCTI. ATOTO BieMenTta pacrenusM. lloutn Bce
pacTeRus TOPOBIMHIMK HA TENBIH IMOPAJOK OOOTameH:sl MOJNOIEeHOM 10 CpaB-
HEHII0 CO CpefHuM cojepsKammeM MoOJMOAEHA B PACTEHUAX, coOpaHHLIX 3a
npepedamu nposunian. Hanbonpllee KOMATECTBO MOINOIEHA KOHIOEHTPHPYIOT,
Kag 9To HA0MIOmaloch W B AnrasaHe, IPeJCTABATENHN CeMeiicTB 0000BBIX,
TYDONBETHHIX I HOPUYHHKOBBIX; HANMEHBIIEE — 3TAKOBEIE U [PEBECHBIE pacTe-
masg (oM. Tadm. 69).
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Pue. 98. Kaprorpamma OGuoreo-

XHUMHYECKOH HPOBHHINI € 110

BRIIICHHBIM  COJlep/RaHvemM MO

mfpena B paiione Hamrapana

Comeprianne MoauGueHa:

1 — B nouse — >4,5-10—1%, B pacre-
HHAX — >1,2.10—%;

2 — B mouse — >1,1-10—2%, B pacre-
HHAX — >2,9.10-3%

[Tpopoas reoGoranmueckmne nccaefosanug B paitone Hamxapama, Mamora
u ero corpyauukn (1959) oGparTminm BHEMaHUHe Ha TIPeNMYyHIECTBEHHOE pac-
mpocTpaHenue actparaia ckimoHerHoro (Astragalus declinatus) mag yuacr-
KaMy MeIHO-MOJNOIeHOBEIX MECTOPOMRACHIII 1 BRICKA3alN MHeHWe, 4TO 3/ech
HMeeT MecTo HHOTeOXHMUYECKas IMPHYPOUEHHOCTH OIPEIeJeHHOr0 BUIA pacTe-
HUfL K 30He OpYLeHeHUs. XHMIYeCKAN aHaln3 acTParajoB MOKA3al BBHICOKOe
comep:kanme Mmonubaena m mean. OpgHako B Takoll sKe cTemeHu MOAUOAeH
HARATIMBAIOT W JPYTHe PACTeHIA, PAacTyIIHe Hag 000TaleHHBIME MOJNOIeHOM
IopojiaMu: HOPHYHUE, 3Bepoboil, TMMbAH n MHorme npyrme. Temu ke as-
TopaMn OBITa Haliiema B pailome KRam:KapaHCKOII TPOBMHIINE Wa3MeHEHHAS
opma maxa (Papaver commutatum) ¢ HeoObYHO GONBIINM PasBUTHEM dep-
HOM ORPACKH HA JelecTKax. ABTOpHL IoJaraioTr, 970 aTa opMa MaKa IpH-
YPOUeHA K BBIXOAY TPYHTOBBIX BOJ, OOOTAIIEHHBIX MeAbI0 N MOJHDAEHOM,
rTak! Kak oHAa o0HApy;KeHa Ha Y4YaCcTKe, Ifle IOYBBL IOANMATHIBAIOTCA TPYHTO-
BEIMI BOJAAMH, 000TANIeHHEIMI YKA3AaHHEIMI dTeMeHTaMu. VaMenenne okpacku
IBETOB MOJ BINAHIEM XHMHUYECKHX (PAKTOPOB — ABICHNE JOBOJILHO daCTOe.
Cpasuurensio nessicokoe cogepanue mean (0,021% ) u momubmena (0,006 %)
B 307e W3MEHEHHOI0 MaKa He TII03BOJAET VTBEP/KIaTh, 4YTO HaOJOIaeMOe
ABJCHTE LEJIUKOM 00f3aHO HNPHCYTCTBHIO DTHX HIEMEHTOB.

Rpome yrazammpix BhlIIe, Kaxux-1u60 MopoIOrmuecKnX N3MEHEHHN HIIH
3afoneBanuii, CBA3BAHHBIX ¢ BBICOKNM COJlepKaHmeM MONHO[eHA, Y pPacTeHmi
M3y4aeMbIX NPOBHHIUII 00HADPYEeHO He ObLI0, HeCMOTPHA Ha TO, 9TO B TKa-
HAX PACTeHWil KOHIEATPHPYETCHd B3HAYNTEJIBHOE KOJMYECTBO HTOr0 HIeMeHTa.

B peayabrate mpomefleHHBIX mncciefoBaHuii B paiiome Hammapama yma-
70Ch BRIIEINTH IPOBMHINIO, TOYBBI, BOJIBI U pPAcTeHHA KOTOpoii obora-
mersl MoaubaeHom u Measio (puc. 98). Ilpn kaprmposaEmM TPOBMHONH HaMW
rakke OnIn memons3opanel gampnie Mamorn (Mamora, 1958) u Mamorn
m ap. (1959).

Peaxiya SKHBOTHBIX OpPraHu3MOB Ha BBICOKOE COJEp:KaHHe MOINOHEeHA
B cpege. Ha cymectsoBanme OGHOreoXmMmuYecKoil NpOBHHINN YKasLIBaeT He
TONBKO YPOBEHb COMEp:MaHUA XHMHYECKOT0 HIeMEHTA B cpefe, HO W OIpe-
JeleHHasd PeaKnudg SKMBRIX OPTaHH3MOB, HACEIAIONNX NPOBHHINI, HA KOH-
IEHTPAINI0 JaHHOTO XUMHYECKOTO HIEMEeHTAa. JTH [Ba OCHOBHBIX MpH3HAKA
(amoManusa XUMHYECKOTO COCTABa CpEJBl 1 PEAKNNA KMBRIX OPTaHH3MOR)
oTpe/lelAIoT Hajmyne GHOTeOXHMAYECKOIl IPOBHHIIAM.

205




Buicokoe copep:amme MmoaudaeHa B M0YBAX H3YYEHHBIX IPOBHHIHN He
BbI3bIBaeT Ha['{HXﬁTIHﬁO 3AMETHEIX OTKHOHBHHI'i B JKHU3HEeAeATeJbHOCTH pacTH-
TeJIBHBIX OPraHH3MOB, eClIN He CYHTATh KOHIEATPHPOBAHWA HMH J0CTATOYHO
OonplINX KoamuecTB 9TOTO diemenHTa. IlockKomsRy cofepsKaHme MOIHOIEHA B
pacreHuax jocTuraer Beime noporopsix  seaudma  (6,0-107% — 1,4- 10739,
Ha CyXoe BeliecTs0), TO MOMKHO ObLIO OKHAATh MOABIEHUS B 9THX pailoHax
y SRUBOTHBIX NPHA3HAKOB MOJIUOAeHO3UCA,

Bbuio o0panieno BHHMaHHEe HA CXOJCTBO CHMITOMOB 3a00leBAHNA CKOTA
MOJNOICHOZHCOM ¢ TPU3HARAMI METHOII HEeJ0CTATOYHOCTH. DTO TPHBEINO R
YCIellIHOMY HCIIONB30BAHNI0 MeAN JUIA JeYeHNA RMBOTHBIX, OOJTBHBIX MO-
andpenoancom (Marston, 1952; Cunningham, 1954; Ferguson, 1944). Jlo-
DaBKHU MeIH B PAlOH OOIBHBIX FRHBOTHRIX CHOCOOCTBOBAIN VCIHJIEHHOMY BEI-
BEAETNI0 W3 OpraguaMa MoAudmeHa T WIMCUMPBAHNIO RUBOTHRIX, Mexanmam
(puaHOTOTMTUECKOTO B3aNMOJCICTBIA MoOXMOJeHA H Meam, a TAKMKe ToRCHYe-
cROTO meitcrRus MomuGiewa A0 cUX TOp He o0LACHeH, Ho (hUIMOKOrHUeCKAN
(I)yI{I{HIIH, BLITIOJIHAeMan MOJIHEII[EHOM B Oprann3amMe MHABOTHBIX, YCTaHOBJIE-
ma. B patiomax HKammapaucroit um [lacrareprewoit GuoreoxuMuueckux Tmpo-
BHHIMH KINHAYECKHH OCMOTD JKUBOTHBIX, a TaK/mKe apXuUBHbBIE JaHHBIE Be-
TePUHADPHBIX CJay#KO MOKasaln, 4TO HUKAKHX MOPH3HAKOB 3a0ojieBaHmil, CBA-
BaHHBIX ¢ TOKCHYECKHM JefCTBHEM BBICOKNX KOJINYECTB MOJAHOmerHa, B 9THX
paiioHax He HabmIOgaeTcs. ITO MOMHO O0BACHITL TeM, UYTO ACTOHIIHBIE
pacrTenmnd VRasaHHBIX l'[pOBHII].[HI"I comepsaT BBICOKOE ROJIMYeCcTBO MeAN, B He-
CROJBLKO pa3 OpeBpIamee copepsRanne MoJaudaena, crocoOHOH CHATH TOK-
cnuecknii aperr moanGaena. B Angapanckoil IpOBUHIINE, IIe MOJIHGIeH)
CO,I[EP?‘KI]T(‘H GOJlblI[E, yeM Mean, yGTﬂHOTSJIEHO, 4YTO BO BpeM#g Bbillaca CHOTAa
(BecHoii) ma mnacTOHIAX, PACHOJOMKEHHEIX HA TEPPUTOPHT MOANGICHOBOI
HPOBHHIKT, Y KABOTHBIX BOBHUKAIOT CHIbHEIE JRENYIOYHO-KNTIEYHEIE PacT-
poiicTea M YXYAIIAeTcs KavyecTBO lieperd. Bo BpeMs JjieTHero npeObiBaHNS
JRUBOTHBIX Ha MacTONINAX ¢ HOPMAJLHEIM COJepRaHmeM MoamOIena 5TH HB-
JeHns TPOXOAWIH; KOIJa JKe CKOT CHOBa TEpPeTOHMAIN Ha (MOIHOJIeHOBBLIE»
macrOnia, yepesd 2—3 AHA BHOBb HACTYHAJM YKABAHHBIC BLIIE PACCTPOicTBA.
Brooane BosmoMuo, 9T0 9TH paccTpoilcTRA CayMKAT HOpoABICHEEM TPH3HAKOB
MoIOIeHOBOr0 orpasieHna. JloKazaTeapeTBOM MOMKET CIVMENITL TO, 4TO 3a-
Golenanne MPOABISUIOCH JNIOL TOFAA, KOTAA CROT BBINACAICA Ha NacTOMIaxX,
000raleHALBIX MOJUOIeHOM, I HCUYE3aj0 IpH [eperoHe KNBOTHLIX Ha Iact-
Ouma ¢ HOPMANbLHBIM COAep:kanueM arvoro sdieMedrta, Kpome toro, nabone-
BaHsl y ARUBOTHBIX NPOABIUINCE Y)Ke Ha BTOpble — YeTBEPTHIE CYTKH ¢ MO-
MEHTA Hadaja BHIIAcA CKOTA Ha MOMUOAenoBLIY nacTOUmax, 4710 XaparrtepHo
mas moanbpenosuca. Tak, cordacio coodmenmam Hammmnxsma (Cunningham,
1954) , MoMOIEHO3IIC BO3HNKACT OBICTPO — HA mepBLie—IATEe cyTKu. [Tpusma-
K MOanOAeHOBOTO TOKCHKOo3a, HaldJdogasiiiecad HaMu B AHKaBaHCROI MoO-
NNOZEHOBOH TPOBHHIINN, MPOSIBIJINCE B OCHOBHOM Yy KPYIIHOTO POTATOTO CKO-
tTa m ocobeHmo y ero momofHska. ITo mapmpim psaga  asropos  (Arrington,
Davis, 1953; Britton, Gess, 1946), Torcmueckoe meiictsme MoambaeHa IIpo-
ABIAETCH HE B OLMHAKOBOH CTeleHN y pasimyHbIX BIJOB JKMBOTHLIX: ¥ OBeIl
MOANOAEHO3HC BeTPEUAETCsI 3HAUNTENLHO pejke, WeM y KPYIHOTO POraToro
CcRoTa, 0cO0EHHO MOJABEP:KeH 3a00/JeBAHNI0 €r0 MOJIOJAHAK; CBUHBI 1 JOLIAIN
cosceM He Oometor MoaundOpenosmncoMm. Haromen, mekmouenme APYIHX BO3MOK-
HBIX HTpHYINH (I-IH(!JEHIIHH, SITOBUTOCTH TpaB 1 T.. ]'I.) H RIMHIYeCcrRasg Rap-
THHA 3a00JeBAHWs, CXOAHAs € CHMITOMAMI MOJuOAEHO3ICcAa, OMNCAHHOTO B
auTepartype, AOKaskiBalT, uro saloleBaHme cKOTa B paiiome AHKapaHCROIl
OHOreOXIMHUYECKOH HPOBHHIMI CBA3AHO ¢ TOKCHIGCKNM JIefCTBHEM MOJM0-
JeHa.

PesyapTaTsl OnOXHMHYECKNX HeeaenoBapmii KUBOTHBIX. Bo Beex meciejo-
BAHHBLIX OpPrafax AKTHUBHOCTh KCAHTHWHOKCHAA2bI B TKAHAX KUBOTHLIX, BbI-
macapmuxcs ma odOrameHHbX MOJHOAenoM HacTOMIAax, okasajlach HOBLINIEH-
HOW 10 cpaBHEHHUK) ¢ KOATPOJEM.

VBenuuenne aKTHBHOCTH KCAHTHHOKCHIA3LI B TRAHAX KOppeaupyer ¢
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yBEINUeHHEM KONLUEHTpanun MOJINOHeNa U CHUMKEHHEM COoJfep:EAuls Mein B
OTUX TKAHMAX. YKa3aHHBIE W3MEHEHIH BLIPAKEHRI HEOAMHAKOBO y KIBOT-
HBEIX N3 PpasghiX MOAUDIEHOBLIX TpoBuHINiT, Har wu cixefopano oyRuaaTh,
B AHRABAHCKOIl NPOBHHIIN ¢ OTHOCHTEALHO Gollee BLICOKHM COMEPHRafiiey Mo-
anlaera W HUSKUM COACD/KAHNEM MeJAH HTH H3MeHeHHs UpOABIAIOTCH B
Goaslreit crenenn, vem B KajpRapaHCKOil NPOBWHINN, Te MeN COACPKNTCH
Goaplie, ueM mosuunGiena. Haupumep, v sBUBOTHBIX 13 AHKaBAUCKOI 1POBNH-
H1N AKTHBHOCTL KCAHTHHOKCHTAasn yseanunsaercss B mevenn ma 1069,
B noukax — Ha 65%, B causmcrolt oboaoure TOHKOTO RUIDEYHOKZ — HA
170%, B wmomoxe — ma 206%; y sxmsorEnix ws Hajkapanckoil mpoRwHiinmm
AKTHBHOCTL THX (ePMENTOR 1OBLIIAETCA B YKazaHHBIX TKAHAX COOTBETCT-
BeHHO Ha 34, 17, 37 u 49%.

T

- %q

Sn

<

~
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Pue. 99. ARTUBHOCTL KCAHTHIIO-

8
KCHAa3bl 1 cofepsanue Moanb- 56 5 53
NE€HA B MOJIOKE KOpPOB E% 500 /o)p Uﬁ;’ﬁ Jg;fvfo.’rﬁiﬁ JWJ .Z.f.-’.? 4”’

CaMoe 3uaunTennppoe WaMEeHEHIe AKTUBHOCTH KCAHTHHOKCHA3H HAIlIeHo
B MOJIOKe KOPOB, HOCHAWI{UX KOPM ¢ 000ralleHHBIX MOXHOTEHOM HacTOMI
(puc. 99). Houmenrpannag MoiubgeHa B MOJOKe HTUX JKUBOTHLIX YBeJIIYeHa
B cpemuem B 4.7 pasa, B oramvme ot Opyrux TRaHel B MOMOKe JKABOT-
HBIX cOflepsRAaHIe Mean He YMEeHDLIIAeTCsI, A YBeIMYHBAEGTCA WOYTH B 2 pasa.
Boamomkno, a1o nponcxopaur Gaaromaps yCWIEHHOH AKCKPENIN U3 OPraumnsMa
MG,[{]'I, leI yYBeanueHnnm RoJgun4uecrsa M()ﬂl-lﬁﬂ@ﬂa B HRINe.

Hoppimenne aRTHBHOCTH KCAHTHHOKCHAA3LI HPOHCXOANT Oiarofapa ee You-
JIeWHOMY CHHTE3Y IpH YBeJIHWeH B THAHAX KOMNEeHTPAUNE MOINOIeHa,
SBAAIOOErocs COCTABHON wacThio aToro dlepMenTa. YemieHme arTHBHOCTH
KRCaHTHHORCHAA3LI B 3H0ﬂ8plﬂMeIITﬁJ[bHIﬂX YCJIOBHHX ﬂpH }IOGHBJIBHIIH MOJU-[G“
Jena B pAIon KpeIC OBLIO YOKA3aHo ABTOPAMI, OTKPBIBUTHME MoJuOIen B
cOCTaBe KCAHTHHOKCHAA3bl, DB ecTecTBeHHBLIX YCHOBUAX Taknx Habawopennii
uposepeno we Gorno, Jdunns B 1957—1958 rr. mossmmnes  paboter  (Krier-
mier, Capellari, 1957, 1958), mopreepauBmime, YTO AKTUBHOCTH KCAHTH-
HORCHJIA3LI B I{OpOBBEM MOJIOKE llpO]l()leHOHﬁﬂLlIa COIEeP/Rauu) B HeM M()HHG*’
JIeHa, KOTOPOe, B CBOK 09Yepelb, onpefelsercs KoaudecTBoM MojapbieHa B
ropme. Ho-pugrvonmy, B MosouHEIl JEejgese cosjaercs Aeno MojubieHa, 4To
ABASGTCS YCAOBHEM HHAVOHPOBAUHOTO cHuTesa B Heil epMedTa KCaHTHHO-
KCMIABLL,

Halmm Ombrrbl ¢ DOAKOPMEOIl SKABOTHBIX MOJNGAEHOM 1T MEIbi JaloT 0c-
HoBaHUE yTBBp}HI[aTI), yTo HWU3MeHeHmnsy B I'IypI]HOBOM [)6MBHG Y THKUBOTHRIX
HPOHCXOJAT B pesyibrare AeHCTBHS BLICOKOTO KodmuecTsa MoandieHa, no-
HafaioMiero & OprauitaM MIBOTHOTG € KOPMOM.

AKTHBHOCTL KCAHTUHOKCHAAZH B TRAHAX 0apaHoB HpH WOAKODMEE UX
monmomenom (50 me B CyTKN) NOBBIMIANACH, 10 CPABHCHWIO ¢ KOHTPOJIEM,
B megenn ma 153%, B mousax — ma 77%, B cansmeroit 060d0UKe TOHROTO
kumeupnga — Ha 298Y%. Veenmuenme arTuBHOCTH (epMeHTa, RbI3BAHHOE B
ABa pasa BGOALIINM KOAMYECTBOM MOINOGIEHA, HO BBEIEHHBLIM R BUAe cOJIM

207



MonnOaeHa, MeHBINe, YeM yBeJNYeHHe AKTHBHOCTH, BHI3BAHHOe MOJINGIEHOM,
HONYUYEHHBIM ¢ KOPMOM. Bo03MO3KHO, uTO MOJUOHEH, BBeAeHHBIl KHBOTHBIM
B BHIEe COIN, XY’Ke YCBAUWBAETCHA OPraHH3MOM, 4eM MOojnOAeH, 10JyTIeHHbLil
B BHJE COCIUHEHIE, B KOTOPBIX OH MNPHCYTCTBYET B KOPMOBBIX PACTEHIISIX.
IMocmenyromas modaBka Meau B pAIOH JKABOTHBIX MOJKET CHHBHTL AKTHB-
HOCTDH KCAHTHHOKCHUJA3EI W cojiepranne MoanOjeHa B TKaHAX IMOUTH 10 HOPMEL,

Hecmorps ®Ha sHaunTenpioe yBelmueHHe AKTHBHOCTH KCAHTIHOKCHIA3HI
B TRaHX ?EHB(}THB[X, I[()J[y‘IHPDIJ.IHX TIMOBBILIEHHOE HKOJHYeCcTBO M()JII'I6JI€H‘(1,
HOHIeHTpanua MOYEBOI KWUCJIOTHL B HpOBl-I [HOYTH HEe u3MeHfaeTcs 110 cpaB-
menuo ¢ kourposem (radn, 70). Ho »sro enie me amaumr, 4To obpazobanme

Tabamma 70

Cpejee coiepskanne Mo4eBOii KHCIAOTBI B KPOBH H BBIJlejeHHE e¢ ¢ MOY0il ¥ SKMBOTHBIX

Oforanenasie MOAAGACHOM KOHTpOIBHBIH paiion
NPpOBAHIINK
Patton AuBOTHLIE MoOuenafg MOYcBasg MovyeBaf MOueBas
HHCITO0 HHCIIOTa KHCJI0Ta HHCIIO Rucaora KHCIOTA
npof B KpPOBH, B MOYe, Tpob B KpOBH, | B Moue,
Mme Y M2/eyrnu Mz Y me/eyrTru
AmKapam Tenara o 4.7 1,72 g 1.5 1,07
Bapannt 5 1.1 0,71 4 0,9 0,26
Hammapar Bapanst 6 - 0,66 5 — 0,44
Hacrarepr Bapanet 3 — 0,51 3 == 0,38

MOYeBOil RKHCIOTHI Y BTIX FRUBOTHBIX TPOMCXO/UT B TAKOI Ke CTENEeHH, Kak
m ¥ KonTpoiaeHEIX. To, 9To MOYeBas KHCIOTA He HAKAIIHBAETCsT B  KPOBH,
MOJKHO OOBACHATEL, ¢ OJHON CTOPOHBI, BO3MCIKHBIM YCHICHIEM AKTHBHOCTH
YPHKA3El TPH MOBHIIEHHOM 00pAzoBaHHI MOYeBOil KHCIOTRI B ODranuzMe u
GRICTPBIM ORHCACHUEM MocHefHell B aJIaHTONH, ¢ APYTOil CTOPOHEL — YBE-
JUYEHHBLIM BbIJIEJICHHEM MOYeBOIl KUCJIOTHI N3 Oopranm3Ma.

B pesyiasrare nposegenms 6amamcoBOr0 OOBITA OBLIO YCTAHOBIEHO, UTO Y
SKIBOTHBIX, HOSJAOIEX KOPM ¢ 00oralleHnHX MouubAenoM NacTOHI, HAKON-
- JieHne MoJmnOaeHa ypeamdusaercs: y Oapamos B 7,1 pasa, y memar — B 6 pas
110 CpaBHEHHIO C HOpMﬂﬂBHHMH YCIOBUAMH. H()JII’I‘:IGGTB() MBJIII, 3ajlepsruBan-
meilics B Opramm3Me, CHuUpkaercA oco0eHHO CIUIbHO y rtexAar (s 2,5 pasa)
M 3aMeTHO DOBBIIIAETCS €e BbIgeJeHue ¢ MOUOi, HEUJ.HI JaHHbIe CcOornacyrnoT-
cA ¢ HabOMOAeHUAMN OPYTHX AaBTOpOB, W3YHaBIINX HAROILICHNEe B Opraums-
Me Meju B 3aBHCHMOCTH 0T cofepskanus MommOaena. Taw, B uedeHu nan-
MHX 0T MOJIHOIeHO3ICca JKUBOTHRIX cojlepskalocs Mommbmena go 10 me/ke
cyxoro memectBa npu Hopme 0,2 mz/me m B H—10 pas cHmKazoch comep-
smamwe memgn (Marston, 1952).

Nsmenenne mypunoBoro_oboMena y 4UelA0BeKa B YCIOBHAX MOJIUGICHOBOI
OmoreoxumMmueckoii mposuauuu. [Iposejenusle Ha JKHBOTHBIX HCCIe/(0BAHAA
MO3BOJIMJII HOCTABUTHL BOOPOC O BJAWAHUN TOBRBIIIEHHOH ROHIEHTPAINT MO-
oubeHA B OKPY/KaWOMeil cpele Ha IYPHHOBLI 00MeH y uejoBeKa, 9To Npef-
CTABIANIO O0cOOBI WHTEPEC B CBABH C OTCYTCTBHEM B ero opraHinsMe, Kak
HPUEATO CYNTaTh, pepmenrta ypurasel. [loaToMy B opranmsMe dejoBeKa IIPH
YBeAMueHHT ROJMYecTBa LIOJI[IGIIGHEI W TIOBLIIDEHHMN AKTHUBHOCTH KCaAHTHHO-
KCUMIashl MOUeBAsl KHCIOTA MOTjIa Obl HAKALIMBATLCA ¥ BRIBLIBATL HOAB-
nenie npmanakos momarper (Hosamnexmil, flposas, HImasomaun, 1961).

Brino o6eaenosano 400 wemoBex ma3 JBYX HACEIEHHBIX IMYHKTOR, pacmo-
JTOJReHHBIX Ha Teppuropum AHRasaHcroil uporummum. IinHugeckuii ocMotp
nacenennst nposopmics spavom JI. M. IImasomsmom. DBeimno ycramosieno,
970 KAMHAYECKHe MPH3HAKH NOJATPEl 4acTHIHO HaliOZaloTcA B OZHOM M3
HACEIeHHBLIX TYHKTOB y H6 wemopex, uto cocrasuser 31% obGcememosannoro

208



TaGamma 71

Copmepikanne MoaudjeHa H Me[H B NPOAYRTAX NUTAHHA I NHTHEBOH BO/le YeT0BEKA,
% Ha cyxoe (B pacTHTeJbHBIX IPOJYKTAX) H Ha Chipoe
(B JKHBOTHBIX NPOJAYKTaX) BeIIeCTBO

Paiton, oGoraniennbiii Paiion ¢ HOpMAJbHBIM CO-
MOJIHOIeHOM Hep;EaHHeM MoJudIeHa
TipopyrTel
Mo Cu Mo Cu
Pacrureasnbie mpoyKTHI
HKaprodens 3 1,1:4078 324107 3,3-10-4 7,0-10-4
Kanycra 5,2-10—4 5,9:40-+4 0,4-10-3 2,2-10-3
Canar (wovam) 7,3-40—4 50104 1,8-40-4 4,6.10-3
IMoMuj0peL 8,5-10—4 2:8-10=8 2,7:10-¢ 1.7-1072
Bakrnaskann 1.3:40-2 8,7-104 9,7-10-5 9,3:10-*
Jlobm (kaBrasckas (pacoin) 8,2.10-3 1,7-10-3 54-10—4 1,4-10-3
Boxu 21-40-8 4,4-10—14 9,0-10-5 b0
ABeJor 3,0.10-4 1,8-10—4 2,9:40-5 30,0102
Msara 5,7-10-3 4,810+ 1,1.10-4 7,7-10~14
Yaser 1,8-10-*% 6,5-10—-4 3,2:10~1 24404
Basmiank (pean) 5,9.10—4 9,7-10—4 4,6.10-5 9,0-10—4
Cabex (pesax) 9,3-10-4 1.0-A1=% T.3-10=" 1.5-103
TapxyH (pKCTparoH) 8,3-10—1 b1 10=4 2,3-10-°8 3,0-10-4
Cas3m (IyR mopeit) © 14,0402 2,7-10-3 8,7-40-3 125109
Xaed Oexablit U3 TPUBOZHON MyKH 5,1-10-5 il Ot 3,9.10-5 2,8-10—4
Xned uepunit 28-10-5 74-10-5 4303 59.10-4
sRupoTHBIe IPOAYKTHI H BOJXA

Mouoko  Koposbe 2,8-40-5 1,810 471078 2,9-10-%
ITeueHb roBsKLA 3,4-10-5 21404 9,8-10-6 1.4-10-8
Tleuens Oapanbs z 2.4.10-5 1,7-10-3 8,6-10-9 7.4-10-4
Msico roBsisbe " 5,9-10-6 4,0-10-5 1,2-10-8 8,2-10-5
Msco Gapanbe 3,4-10-8 Sd10 1,0-10-% 6,8-10-5
fita 8,1-10-7 4,9-10-5 3,4-10-7 G440
Bopa nurhesas 1,0-10-6 2,7-10-8 4,7.10-7 1,1-10-5

B3pPOCJIOr0 HaceNeHus, B aApyrom —y 14, uro cocrasasier 18Y% mBapocaoro
HaceseHus, ITH HUQPHI YpesBb¥ailHo BRICOKHM, TaK KaK 110 CTATHCTIIYECKIM
MAHHEIM, B cpefiHeM Hofarpoii Goaeer me Gomee 1—4Y momeit.

3aboseBaHile HOAarPHYECKOT0 THIIA, HAOMIOABIIeecs B  MOJUOIEHOBOIT
GIIoreoXuMidecKoil [MPOBHHINN, XapaKTePH3YeTcss OOMAMH B CYCTaBax, 0CO-
Genmno B KOJEHHBIX U ITIOCHO-(DAJaHTOBEIX CycTaBaX HOT U (DaTaHrOBEIX CycTa-
Bax pyk. Mmelores cayuam xopomo BeIpazkeHHOI AedopMamuu  cycTaBoB,
a TaKiKke TPUIYXJI0CTH, MOBLIIIEHAe TeMIEPATYPhl ¥ HOKpacHeHHe B 00JacTH
cycranon. OcTphie UPHCTYIBL ¢ UOBHIUIEHHEM TeMIepPaTypPhl RCTPEUAINTES
peako.

Heranbnomy ofclae[0BAaHIIO NONBEPrajnch H2 YeJOBEKA W3 UHCJIA MEeCTHEIX
sKUTeneil 1 5 yeloBeK, He ;KUBYINHX B 9ToM paiiome (nma womTposs). Brmo
onpejieIeHo cofepskanie Moixu0IeHa, Meau, MOYERBOH RHCJIOTH M AKTHBHOCTH
KCAHTHHOKCT/IA3BI B KPOBM, a TAKiKe CYTOYHOE BEjIeJeHHe MOAMOHeHa, MejlH
T MOYERBOIH KHCIOTHI ¢ MOYOil. '

Hacenenne AnKaBama nuraercs IIaBHBIM 00pasoM NPOAYKTAMI MeCTHOTO
OPOHCXOACHUsSI U YIOTPed/sier B MHINY O0JLII0E KOJANYECTBO PACTHUTEIHHBIX
npoxykros (kaprodens, modm, Goxu, aperox m ap.). OcmoBHBIe TPOXYKTHI
NUTAHIA JH0fleif, KUBYIINX B YKA3aHHBIX HACENEHHBIX IyHKTaX, OBIIHM MHC-
CIEJIOBANEl Ha COfepsKaHlle B HUX MojmOjeHa W MegH, m I CPABHeHN:I
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TaKHe jKe HCCefoBaHizy Obull IPOBefleHBl B KOHTPOJILHBIX paiiomax, pac-
MONOFKEHHEIX BHe MOMiOAeH0BON MPOBAHONN, PesyaeraTii aHammaon npegeTan-
neHsl B Tabn. 71.

B npopyrrax nmranups HacereHus MoJIROACHOBON HPOBHHUNI COTEP:KUTCH
B 2—10 pas Gospmme Momibgema, weM B HPOAYKTAX 13 KOHTPOILHBIX paiio-
Hos, Cormacuo co0palfpiM y MeCTHOIO MHACEJIEHUs] CBeJeHISIM, MPOLYKTE!
MECTHOTO MPONCXORICHUS COCTABIAIOT B 00MIeM pAIHOHe B3POCIOL0 Yel0BeKa
e memee 50%. Ha ocroBanuuu npoBeleHHBIX aHAJN30B 1 OHPOCA HACETEHNA
HaMu OBLIO BBIYUC/AEHO, YTO B CPEeJHEM B3POCJBII YeloBeK B 30He AnKa-
BAHCKOI MOJIHOLEHOBON POBMHININ eKeHenHo noaydaer ¢ mumein 10—15 ae
moanmbmera w 5D—10 me Mexnm, B TO BpeMs, Kak B HopMe, BHe MOJNOIeHOBOI
NPOBWHINH, 4YejoBer uoaydaer ¢ numeit 1—2 me momubmena w 10—15 me
MeIH., :

BI)ICOKUC COJIBIJ}I\"'(IHHB MOJ'III()J].BHH npu OTHOCHUTEJNLHO MaJOM ROJIHYECTBE
Me/l B CYTOYHOM [HOEBOM paijHoHe YeJoBeKa BJINAECT B ONPees]eHHol
CTEIeHn Ha KUHHGHT})HPDB&H"B MOJIHﬁJIeHa OpPranms3MOoM, 4YTO oTpasaeTcsa Ha
cOlep/ARAaHNN B KPOBKM W BRIJEJCHHN ¢ MO4Yoii Moandaena m smenu, Ilournm y
BCeX skuTesnell AHKaBaHCKONI OUOreoXHMHUYECKON ITPOBHHIINE Mbl HaOII01alImn
HOBBIIEHAOE Coflepswanue MoaubAeHa B KPOBH HPH HEROTOPOM HOHIKCHITH
KOHIENTPAIMA MeRy 1o cPABHEHNIO ¢ KomnTpodeMm, B cyrounom koanmvecTne
MOTH, KAK LPABIJIO, COMEP/RUTCH YBeANYennoe KoTnyecTro MOaUGIena 1 Mean
1o cpapHeHH ¢ cofepmalineM HXxX B MOue JIH),EBI} ROHTPOALBHOTO px‘lllf'IOH(‘l.

[lonyuennsle maHHBIEe MOATBEP/RAAIOT M3BECTHHIL (akr 00 aHTaroHmsMe
ME;KIY MeIbld U MOJANGAEHOM B JKHBOTHOM OpraHmsMe (Toidbko B omnpeje-
JNeHHBIY KOHMEHTPAINAX); yBeJAMUeHIe cojep:anus MomnGieHa B nuime o
OTCIOJla B THaHgx BeldeT K ()O-TICE'- NHTENCHBHOMY BBIBEJICHUIO 13 OpI‘ﬂllHBMﬂ
MEJ W, KPpoMe TOTo, CBUAETENLCTBYET O BO3BMOMSHOM HAKOILICHHI MOoJuOIeHa
B OPLaHN3Me YeJOBeKA B YCJOBHAX TOBBIIEHHOTO ero cOAep:RAHNA B Cpejle.

ITO Jgaer OCHOBAHHE NPeRNOIOENTE, 9T0 H3DBITOUHBIN MOIUOAEH MOMEET
JaCTAYHO MCHONB30BATLCSA Ha CHHTE3 A00aBOYHBIX KodnvecTs hepMeHTa KCa-
ruRORCHAasbl. 00 yBeInIeHHH KOJAMYeCTBA KCARTHHORCIAASHI B KPOBU MOKHO
CYMUTE [0 PEe3yIbTaTaM OIpefeIeniisi akTNBHOCTH (epMenTa,

Hamepenne akTHBHOCTH KCAHTHHOKCH/AZLI B CHIBOPOTKE KPOBH HPOBE/EHO

19 vemoper 13 MOJMOACHOBOI MPOBHHIHN Uy O M3 KOHTPOJILHOTO paiioHa
(radn. 72). Veeanuenme axrtupHocTin (epMeHTa TPONCXOANT 1HAPAJIICIBHO
pocTy KOHIEHTpaluu MoAn0ieHa B KPOBH I 48T OCHOBAHNE CUITATH, 4TO TO-
BBIIIEHIEe KoJAMYecTBa MOJHOIeHAa B opranmame (B Hpefedax H3YICHHLIX KOH-
HEeHTPaIi) DPHBOINT K VBeJHYEHNK CHHTe3a KeaHTnHoKeuase., Opnospe-

Tabamuma 72

AKTHBHOCTH KCAHTHHORCH]IA3bl B CBIROPOTRE KpPOBH 4Yejl0oBeRa

AKTHBHOCTH (B MUN,— O0eclBeuNBAIHE
MeTmIenopoil cuHell) M J0OCTOBEPHOCTR
PABHAIBI
OGBeKTEL N BeI- | HCTO
Paiion HECJIeAOBAHNA [ GopKH ‘;'gg;
M *g *m ti— ta—4 13—y
Moanbxenonas | Bouabunie 1 8 477 | 0,53 | 0,189
TIPOBWH I 310poBLIe 2 14 7,89 | .97 [ 0295 | 89 a5 4,5
Cpenmee 3 19 6,59 | 2,7 | 0,491
Rourpoabnbii Hourpoababie 4 5 |1049] 144 | 0641
paiion

Ipumeyanue. 3nech W p clefyiouei radamme NpUHATHEL 006o3HaveHuna; M — cpenHAA apudmeTHye-
Cran owubra; o — cpejiee KBaApATHYHOE OTHKIoHeHue, mi — owmubra cpepmnera; ¢ — KpuTepHit
LOCTOBEPHOCTH.
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Pue, 102. Conep:kanme MOYeBOIl KICJIOTH B KPOBH B 3aBUCHMOCTH OT AKTHBHOCTH KCAHTH-
HOKCHIaBhI

menno ornomenne Cu: Mo nagaer. padmaeckn sra saBmenMocTsh upejpcras-
aena Ha pue. 100 w 101. HaGaonaeMsle Ha KPUBBIX KoJeGaHUA MOMKHO 00DAC-
HUTH WHAUBUYAILHEIME 0COOEHHOCTAMI 00MeHa BeIIeCTB Y PasHiuHbLIX JHOe.

YeraHOBIEHHAS KOPPENAINIA MeKRAY HOBBIIEHHBIM COJEp/RaHmeM MOIm0-
fleHAa B KPOBH, OTPayKAIOMuM o0Iee HAKOIJIEHNe MOJIHOJeHa B OpranmsMe,
Il AKTHBHOCTHI0 KCAHTHHOKCHIA3HI SABIAETCH BEChbMa BA;KHOI JIIA NOHMMAHIA
IPOIeccoB IIyPHHOBOTO 00MeHa B MOJHOAEHOBOIT NPOBIHIIIIH.

Ham ynmamocs BBIACHHTH, WTO KOHIEHTPAINS MOYeBOil KHUCIOTH B KPOBH
HapacTaeT BMeCTe ¢ yBeJIHUYCHHEM AKTHBHOCTH KCaHTHHOKcHAassl (pme. 102),
pocrurag semuunasl B 10—11 me9% mporus mopmer B 3—35,5 me% (Talbott.
1955; Kanabrocki et al., 1957; Zacham-Christiansen, 1957). M3 umcmxa
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Tabamma 73

Coflepskanme MOWEBOI KHCAOTHI B KPOBH M MOue YeJI0BEKA B YCAOBHAX MOAUOIEHOBOI
SHOreoXnMHYECKOl TPOBIHINIIT

KpoBs
e O6BeKTE N BBI- il
Paiion HCCJAeNoBANNA | DOPKH gHCJ[IIOw ;r[;g‘?;;coﬁ e gl o
AIVMA€B | ypcmorE,
M, m2 %
Moan6nenosasg | BoabHEIE 1 17 8,1 1,17 0,43
IPOBUHIIA 3noponbie 2 35 5.0 2,09 0,35
CpenHee 3 52 6,2 23 0,32 5,1
HouTpoabHbii HonrpoasHbie 4 5 3,8 1,01 0,46
paiion

53 obcireoBaHHBIX JRUTENeil cex. AHKaBaH (meHTP MOMHOIEHOBOI IPOBHH-
mni) y 30 uemoser (58,5% ) comepskanme B KPOBHI MOUEBOil KIICIOTHI OBLIO
perme 5,5 2% (or 5,5 mo 11 me%). B cocrase KpoBm OTpakaioTes m3MemHe-
HUSA IyPUHOBOrO o0MeHa, NPOUCXOJAIING B OIpeIeleHHBIX TKAHAX OPraHn3Ma.
IToaroMy o0O0BIYHO XOPOIIO BHEIPAKEHA BABICHMOCTL MEKAY Cofep:kaHmeM B
KPOBIL MOYeBOii KHCIOTE U Moanogena (pue, 103).

B nmomasiaaomem GONBIIAHCTBE CAyYAeB HAJINMUie TPU3HAKOB 3a00/IeBaHNA
HOJArpoil COBIIAKANO ¢ HMOBBIMEHHBIM COEpPIKAaHIeM MOYEBOH RUCIOTHI B KpO-
BI. YCTaHOBIEHA CPeNHsA 3aBUCIMOCTH COJEPIKAHNA MOYEBOH KHCJIOTHI B KpPO-
B OT CPOKA RUBHE B AHKaBaHCKOI MOJHOAeHOBOil IMPOBHHIIIL IIPH IIPOAOJ-
ARUTeILHOCTH IPeOLIBanms 10 ofHoro roga — 3,75 m2%, or 1 roma go 5 mer —
6,4 m2% m or 5 mer m Gomee — 6,8 me%. OueBnmHO, UTO HTH NU3MEHEHIA
BOBHIKAIOT JH0BOJLHO OBICTPO, MOKeT OBITh, YiKe B TeueHIe [epBOr0 rofa Impe-
ObIBaHNA B TAHHOM paiioHe.

Beigenenne MoueBoll KHCIOTHL ¢ MOUOil Y HCCAETOBAHHBIX IUIl OCTABAIOCH
B OCHOBHOM B IIpeflelax HOPMEI, H, KAk ILPABHIO, HECKOJIHRO HAPACTAJNO C
yBeJIUeHIeM KOHIEHTPaI MOo4YeBoil kueaoTsl B kpou (tada. 73).

10

Moyefas wucnoma 6 xpobu me %

2.—
Y B ! | ! ! L |

g 70 5 20 25 30 Mo 6 wpobu, MKe %

Pue. 103, 3aBucHMOCTL COfep/KAHEA MOYEBOIi KUCIOTEL 0T KOJMYECTBA MOJIHOAeHA B KPOBU
YeJloBeKa
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TipoBs Moua
RKonaAge-
CTRO ..MD_
HRCAO Tepoun
to—y ta—y CAYIAER KHACITOTHI e e +=m bi— 13— 13—y
M, me/
eYTHU
17 823.,8 284,8 67,2
3% 6487 | 2335 | 208
2,6 4.4 ol 707,0 246.,8 42.5 D 5:9 47
5 432,1 88,6 40,3

Y KNBOTHBIX MOJMOREHOBEI TOKCWKO3 W3eYMBALTCH H0DaBRAMH R TIMIINE
MeJ[T, 1Pl 9TOM YBeJIWYHBAETCs BBIBeJEHHEe M3 oprapusma Mosunbaena. Bmou-
He BEPOATHO, YTO W Y Jofeir Heboablnuwe A00aBKH Meanm K HHINLE MOTIN OB
VBeIIMTHTHh BEIBEJlenNe MoJudIeHa W3 OpraHmsMa H TeM CaMBIM IPeIZOTBpPa-
Ttk 3abonesanue. Tem Goiee, 410 ‘B pailoHax APYrUX MOJNOIEHOBBIX HPO-
BunIMilt — Hagkapadcekoii n JlacTakepTckoil, rje Hapsjy ¢ BBICOKUM COmep-
;anueM MonuOmeHa HafimoflaeTcsi emie GoJee BBICOKOE CONEp/HAHHE MeJI,
HUKAKAX DPU3HAKOB 3a00NeBANNS, HANOMWHAKINNX NONATPY, He HaGHOHAKOChH.

Ham ypmasoch npociefuTn 10 HEKOTOPOH CTEIeHN 3BeHbs 3ROJOTTYecKOil
meny, BeAVINell OT H3MeHeHIs OMOreOXHMUYCCKHX YCJIOBHIl BHENIHCH cpejnl
(oTHOCUTEIBHO BBICOKOE COfep:KaHue MOJHOIeHA 110 CPaBHEHWIO ¢ MeJlbio)
K H3MEHEHN [YPHHOBOTO 00MeHA B ;KUBOTHOM OPraBNaMe H BOSHHKHOBEHIIO
DHAEMUTEeCKOTo 3abDoJeBaHNA THIA mofarpsl. lloBeimeHHOe cojep:ramme Mo-
aubpera B IOYBe IIPHBOJAUT K ITOBRIIIEHHI0 KOJHYECTBA HTOTO HIeMeHTa B
OpraHuzMax pacreHuil u JKUBOTHRIX, & CHE0BATENLHO — B UPONYKTAX MHTA-
HUA JOjieil, KUBYINUX B 3TOoM paitoHe. [Ipw momajaHmm B OpranmsM ITOBGLI-
LIeHHBIX KOJMYeCTE MOMuOTeHa ! yBeaununsaerTcs akTHBHOCTE KCAHTIHOKCHIA-
3B 3a CUET YBeJWYeHHS ee CHHTE3a, YTo B CBOK OYepe[h IPHBOAUT K obpa-
30BaHHI) TTOBBIUIEHHOTO KOJMIECTBA B OpragusMe MOUYEBOH KHCJIOTHL

JaMeTHOTO YBOIAMUYECHVA MOUEBOH RICIOTH B TRAHAX KUBOTHHIX MLl He Ha-
Omioflaimm, 4TO, OYEBHAHO, O0OBLACHAETCH HAJWYNEM Y JKABOTHEIX AKTHBHOI
ypukasol. [lpm nomajganmn B OpraHN3M BHAYNTEIBHBIX KOIMYECTB MOJIOIEHA
pasimdie B IyPUHOBOM O0MEHe YeIOBEKa W ;KIBOTHBIX BEIABISETCS B HAKOI-
JeHUN 3HAYATEIBHBIX KOJIHMYECTB MOYEBON RUCJIOTHI B OPraHmaMe Yel0BeK:.

Haure upemnososenne, yro 3aboneBamne, HAOIOZAeMoe B MOIHOIEHOBOI
nposunina  AWKaBaHa, fABIgeTca 3aboseBamdeM  IOJlarPHYEcKOTo  THIA,
MBI CUATAEM B 3HAYNITEIBHOI CTENeHN 060CHOBAHHBIM, B CBSI3H ¢ TEM, 4TO OHO
coBIAjiaeT ¢ Hab/lojlaBUIeiics KIMANYECKOIT KapTHHON 3a00MeBaHNA, CXOIHOI ¢
RIEBEUKOIT m3pecTunix cayiaes mogarper (Locke, 1957; Seegmiller, 1957;
IMuxaar, 1970). ; .

Kpome Toro, Mer Habumoann Xopoliee cOBIANeHHe IIPEABAPUTEILHOIO K-
HUY9eCKOTO AWATHO3a «IOJATPA» C BEICOKAM COOEPMRAfmeM MOYeBOil KHCIOTHI
B kpoeu. To, 9T0 ApKo BLIpajkeHHEIe IoJarpmdecKie y3Iel Ha0I0IAI0TCHA
TUhL Y HeMHOUAX UM, Hé OPOTHBOPEUHT 3AKTIOUEHU0 o Xapawrepe saboe-
BaHmA, TaK KAk OPH I0Jjarpe HaKOILUIeHHM2 ypaToB WACTO OTMEdYaercst m 0e3
ropu (Wyngaarden, 1957), ocofenHo B HavanpHOH ee CTaJilL.

YBeqmieHnne KOHIEHTpALMIT MOYEBOH KHCIOTHI B KPOBH, HApAAY € HOBBI-
IHeHHBIM BhIJleTeHneM ee, HaOJOIABIIeeCH IIPH HAIINX HeCaefoBaHIsX, cOLJia-

LY

! Eme Gomee BHICOKOE cOfep:RaHme MoJmOfeHa B IWIMe MOKeT BEIABATE WHOH sddert n
ke CHHSMTL AKTUBHOCTh KCAHTHHOKCHJAasel (mammple, moaydennsle H. Mopososoit
Ha Kpblcax B Broreoxmmunueckoil raGopatopun).
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cyeTcss ¢ MHEHHeM TeX aBTOPOB, KOTODPBIe YKAa3bBAWT, YT0 B OOJBLIIHHCTBE
cydaeB T oco0eHHO B Hadale 3a001eBAHEA MOJATPOIl MOYKI XOPOIIO BEIBOMSIT
mouenyto wucaory (Brocner-Mortensen, 1958; Cutman, 1951; Talbott,
1955). YMenblIenne dRCKPEUII MOYEBOl RUCIOTHI SBISETCH OOBIUHO BTOpHY-
HBIM ¥ HOTZArPHKOB.

Hauboree pacupocrpanenmoii Teopueil, KAcAaOMENcs MPOUCXOKICHUS MO-
JATPEL, SBIAETCA TEOPIS YBeAMUEHHOTo CHHTe3a MoueBoil wmexornt (Miiller,
1956). Bompoc o xaparrepe yBeJauueHNs KOHIEHTPAINN MOYEROH KHCIOTHI
mpu mojarpe Ao cux mop ocraercs orkpeiTeIM, I'yrmam  (Gulman, 1951)
culTAeT, UTO HOJAArPY BHI3HIBAIOT HAPYIIEHHs B PAHHNX, IIPOLECCAX CHHTE33
nypunos (Hanpumep, gocopunuposanne HyKneo3nnoB). JIpyrue moixaraior
(Wyngaarden et al., 1958), uro npm mojgarpe muMeer MecTo HapylleHIe
CHHTE3a HYKICOTHAOB 13 MPOCTHIX MpPeAIeCTBeHHUROB (BCIe 3a YpPe3MepILIM
CHHTe30B NYPHHOB Clejyer OwcTpoe HpeBpamieHme u3GBHITOTHBIX ITYPHHOBEIX
OCHOBAHHI B MoueByo Kiciory). Ho B m3BectHoil nureparype elife He pac-
CMATPUBAICA BOIPOC O 3HAYCHNN YBEJINIEHHS aKTHBHOCTH KCAUTHHOKCHIABLI
Rak srmonorndeckoro garropa momarpst (Hosanbermit, flposas, Mmasomsan,
1961).

Ha ocnopanum manoeHHOro MBI CUMTACM BO3MOMSHOH TIPUYITHON MOAATPEI
IOBBIINEHNEe COIepsRaHna MO.TII[ﬁI[CHa B IIUIie, s3aBHuCANEe OT TeOXHMHYECKUX
(arTopoB: coMepKAHNA M HOABH;KHOCTI MOIHOAeNA B IOuBe. SHAUNTEILHOE
pacupocTpaneHne HOZATPHI I HOAATPOHoA0OIOro 3a00JeBaTIA Ha TEPPHITO-
pHR GHOTeOXIIMIYeCKON IPORIHINIL, GoraToil MOANOLeHOM, O3BOJAET CUYNTAThH
BOBMOZRIBIM CYINEcTROBAHEE BHAeMUYECKON MONHDIEHOBOI MOLAIPLL.

Moo cuntaTh, 4To yBeanueHne o0pa3oBaHUg MOYEBON KICIOTH MPOUCX0-
HUT 3a €YeT YBeJMUeNIs AKTHBHOCTH KCAHTHIHOKCHAA3bl, TeM Dojee 9ro KO-
HedHOe 00pasoBANIC MOYEBOH KHCIOTHI BCEr[a MPOXOMHT cTajiio, KaTamusi-
pyeMyio KeanTHHOKcHaazoil. Mnnimm cooBaMil, kag Opl HI IIeJ CHHTE3 SApa
MOUYEeBOH KHCJAOTHL [0 00pasoBanns THIIOKCARTHHA, HelloCPeicTBeHuoe 0GpasoBa-
HHe MOYeROil KHCJIOTHI Beeria MPOMCXOAUT JIHIHbL IPU yIacTHI KCaHTHHOKCHIA-
se1 (De Renzo, 1956). Heanrtunokemgasa sABIsercs (DEPMEHTOM, COMEPHRATINIM
mMonubmen n Mefib. Ee cuHTes 3apucuT OT cofep:Ranmsa MonubIela B OpraHHa-
Me, UTO B CBOIO OUepeAb OUPeefseTcs cofepsRaHIeM I COOTHOIICHIeM MoJub-
MeHa d Megn reoxumimueckoii epege (em. raasy 9).

}Iﬂml'l OaHHbLIe, Racawliuecs BO3IMOMHOTO YYaCTHA MOJ'U.IﬁﬂeHEl B 3THOJIO-
THI 9HIEMUYECKOil OJarpLl P YCIOBHH BLICOKOTO €r0 coJeprkaiinda B iunile,
JUNIL YRAZBIBAIOT Ha elme OXHY M3 BO3MOKHBIX, He OTMEYaBIIHXCH B JiTepa-
Type, WPHUYNH BO3NHMKHOBEHIs AToro 3a00JeBaHNA 1 B W3BECTHOH Mepe HOJ-
KpenjgsaiT poJab yBeJIWYeHHOIro m’)pa:j()Bamm MOYEBOIT KHCIOTHE B BOBHHKHOBE-
HUR [10Tarphl.

I'zapa 16

FEOXHMUYECKAHA 9ROJIOINHA
JHIEMNYECRKROTO 30EA

Crenpdrueckoiil npuanHOil 300HOi SHAEMUN ABIACTCA HeOCTATOK iona, Oes
KOTOPOTO HEBO3MOYKEH OUOCHHTEs THPEeOHAHBIX TopMoHoB. Hopmanbueii obMen
iloga B IUTOBUJHOI jKeldese, oOecHedNBAIIHNI OPraHu3M THPEOWJHBIMI TOp-
MOHAMM, TPOMCXONUT TOJILKO NPH ONPeAeNeHHoM coflepsRanun iiofla B nume-
BOM palipoHe. T&E, B OIIBITAX Ha HpOJlI'II{&X, HaxXOJUBIIKUXCA Ha painuoHe ¢
HI3KAM cojflep/kaHneM itofia, OBLIO HOKa3aHO, 4TO MPH HOAKOPMKE FRHBOTHLIX
BO3PACTAOIIIMI I03aMIL ATOLO0 ANEMEHTa YMEHLITeHHe Beca ;KeIe3hl i yCHIe-
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HEe CHHTe3a B Hell HoAHBIX coeIuHeHNi HAGJOAAT0Ch TOILKO B Hpejerax
OUPEAeNCHHLIX 03 {0, JlaNbHeilllee Ke YBEAMYEHHe KOJMIECTBA €ro B
an,lIOHB BBI3BAJIO NOBBIIIEHITE Beca M CHMMReHHe CHHTe3a UOJHLIX coegnHeHnn
murosnanoii sxxeant (cm. pue, 7, 8) (Kosamberuii, I'yeryn, 1966).

OGHOBHI’IM NCTOYHUROM I'-IIO;[{—I JIA ()pramlzsmﬂ JKUBOTHBIX 1T YeJOBeRa siB-
AseTes NEUOIA 1 Tpesae Beero pacrurenbnas, [loatomy B paiioHax, rge Ha-
ceJlenme I JRUBOTHBIE IOJAYYal0T ¢ NHIIEBBEIMII pPAHOHAMI HEeI0CTaTOTHOEe
KOJHYeCcTBO in,E(a, BCJIeICTBHE HH3ROTIO COJIep}HaHHH ero-n l‘,p(?ﬂ.ﬂ, BO3HHKaeT
SHAEMUYECKOe YBeJITUCHNe MMTOBIAHON JRenessl n DHAEMIUECKIE 300,

BOJI};HIOE 3HaUeHHe DA IlpﬂHTlllIECHHX ll.(‘JlCﬁ uMeer olpepgedeHue ll()TpeG-
HOCTI UeJ0BERA M JKUBOTHLIX B ifoge. Mepr cumTaem, yTo HecMOTpA HA 3HA-
qUTETBHLIC KOMeGAHUS BEIUIUHEL moTpebHOCTH B iofe (BUJL, mopoja, Gepemer-
HOCTh, JaKTAIIN, BO3PACT, MPOIYKTHBHOCTL), BCE HKe ee MOYKIO CUMTATh OJHOM

7%
40 |~
Js
Jo =
Pue. 104. CeszoHuble 0COODEHHOCTH MOTJIOIE- For
Hud  fof-131  IMHTOBUOHOR keJe30il OBI(bL 20k
(npopuniua sujeMutecroro 306a B Mapurii- e
croit ACCY) 0
1 — guma (mepmop JakTanmm); £ — 3uMa (Hepnond W

CYATHOCTH); &3 — JeTO, MaTRa He IoKpbiTad, Ha

OpOUHATEe — AKTUBHOCTL J-131 naToBMOHONR e- ol
Jesbl B MPOMEHTAX 10 OTHOWIEHHIO K AKTHBHOCTH 0 e
BRefeHnoro J-131, ycaoeHo ofosHA9EHHOro J G 0 & 24 48 72 150 792 240 264

Yacsy:

N3 XapPaRTePNCTIR 30H U UPOBMHIN, YYWTHIBag aJalTalnio OPrauu3MoOB K
VPOBHIO cojiepsRanus iofga B cpefe.

Bo Beex cayuasx AoJsKHBI OBITH YUTEHBI B RU3HI JKUBOTHBIX TePHOILI
rozpacrawineii noTpedHOCT B ilofe, HallpuMep, ¥ OBEI B JETHU UePHOJ
rojia, Korja yBeanmumBaercs (aKTHUECKOe ecTecTBeHHOe cofiep:KaHHe iloJa B
pammoHe B 3—4 pasa I COOTBETCTBEHHO YBEAMUHBAETCs LOTPeOHOCTL B HeM
(ma ocnopaumm oupepeneHns oanamcos itoga) (I'yerym, 1960). O cesonnnix
H3MEHeHH X IOrIoleHus Hofa IMUTOBHAHON KeIe30il MOYKHO CYAUTH 10 H3Me-
HEHNI0 PaH0aKTUBHOCTH IMHTOBUHON AEJAE3BI LO0CJIe BBEeHHs B OPraHU3M
ofmoii m Toit ke m03bl J-131 B pasamunsie mepmonst roga (Hecreposa, 1958;
puc. 104),

Omnrpegesenime noTpedHOCTH MO0 COBPEMEHHBIM MPEACTARICHUAM — O W3
prI[H[JX BOIIPOCOB 6IIOHOT11|I. HUBTOMy JeJanTcA MOIILITKH UCITOJNb30BaATL IJIsI
ompefiesenitss 1oTpedHOCTII B MUKPOIEMEHTAX dKCIepHMeHTAJILHBIe NeCIemo-
BaHI OCHOBHBIX (DU3MOJIOTHYECKHX (DYHKIMIT JaHHOT0 XAMHYECKOTO DIeMeHTa
(Kosansekmit, 1972). IMorpedHocTs B ilofe DoJxcHa COOTBETCTBOBATL ero KOJH-
UeCTBY, 00eCIevnBAOINEMY O0CHOBHYIO (DYHKI[HIO IITOBHINOI KEIe3bI — CHH-
Te3 THpPeonAHLx ropmonon. Ilpn pasamumnix GHONIOTHYECKIX COCTOSIHHAX HOP-
MaJlbHOTO OpraHmaMa Bapocioro denosexa (Becom 70 ®e), :KuByllero B MecT-
HOCTH, TJi¢ OTCYTCTByeT dHeMHUYecKnii 300, B IUTOBUAHON jKese3e copepsxa-
Hie itoga mamensercs or o mo 15 me, mo uwame owomo 6—10 me. Tark =xar
00HORJIEHEE BCero ojia IMUTOBHHOI ;kexesnt coBepmiaercas B 30—50 cyrox,
T0 0OBIYHO B OJHII CYTKH M3 jKenae3nl MoskeT BegeaaTses ot 120 mo 330 mke
POPMOHANLHOTO HOA, KOTOPLIL AomKen O6iTh BocnonHeH, OTHARO ¢ HOMOTILIO
MedeHOTo THPOKCWHA I TPWHOATHPOHHHA OBLIO IIOKA3AHO0, 9TO BO MIOTHX
TRAHAX HAOIIOaercs HoABIeHNe HeopraHmIecKoro Hoga; aT0 ABIAETCH ClIejl-
CTBUEM, 10-BHINMOMY, TKAHEBOTO JeliogmpoBaHus. Bmecre ¢ teM, mccmefoBa-
HIA DHTEPOTenaTajbioro HoJHOre MHKIa MOKA3aJXM, 4To B IeYeHn 00pasyloTes
COeIITHENIs THPEONAHLIX TOPMOHOB ¢ TIVIIOKYPOHOBOH W CEPHOH KHCJIOTaMIT;
[epPBEIe BBIEIAIOTCSA € KeJYbl0 B RUIIeYHUK, TIe 110 BIHAHHEM B-TII0K0pO-
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HITa3sl TOPMOHEI OCBODOKIQIOTCA 1 BCACHIBAIOTCA Mepe3 CHCTeMY BOPOTHOM
BEHLL B II€YeHD; BTOPBIE — KOHBIOTATH, B OCHOBHOM, TPHIOATHpPOHHHA € cep-
HOil KHCIOTOI B KAIMEeYHNKe He IHAPOIUBYIOTCH U, ToeTymas obpaTHO B KPOB,
00pasyoT MUPKYINPYOLNI rOpMOHANLHLIIL peseps. ITHMH Oy THAMHA, BO3MOJKHO,
n gapyrivu u3 330 Mek ropMoHadbHOrO HOJA, BHIACIEHHOr0 B TedeHHE CYTOK
W3 IUTOBATHON kellessl, cOeperaercs, MO-BHIRMOMY, mo '/3 itoma. MoskHo
cunrarh, uro HeMHoro toxbme 200 mke ifloga gBIgercda cyTOUNON UIIEBOM
110TPeGHOCTHIO B3POCIOro 4eaoBeKa, T. e. Ha 1 Ke Beca Tela npUXONMTEH
okoJ0 3 MmEe flofa. dTa Benmumna OAMBKA K BepxHeil rpamuie norpedHOCTH,
Ona npubamAkaercst K BepXHeil rpaHuie cCOlep/RaHusA ojla B CYTOTHOM pPammo-
He B 3J0POBOIl MECTHOCTH, HO B HEKOTODPHIX CIYYafiX TaKoe COJepsKaHue aTo-
TO HIEMEHTA MOKET ITPUBECTH K MPONB3BOACTBY M3INIOKOB rOpMoHOB. B 3mopo-
BOM OpTAaHHBME CYIIeCTBYIOT (DUBMOIOTMIeCKN® MEeXaHN3MBL PETy SIIIHN YDPOBIT
foga, OpHdeM B 3THX Opoileccax 00IbMIAA pPOIh HPHHAAICIKHT HedeHd, ocy-
mecTBIANIEIT Aerpafariiio W3INOIKOB TOPMOHOB ILNTA3MBI W PETYIHPYIOIEeH
KOJHTECTBO TOPMOHOB KPOBH 1IPH HOMOIIH BHYTPHOEYEHOTHON HUPKYAAUNIT NX
mepusatos (Typarymos, 1963). Huskuass BEqucieHHas rpaHiia CyTOYHO TO-
rpebrocTn — 120 mxe ioga — cooreercreyer 1,7 mrz nma 1 ke Beca Tena nm
orono 1,2 mke ¢ yuerom oOmenuoro cGeperaeMoro itofa. B cpemmem, morped-
HOCTH 9ejIoBEéKa MojkeT OBITL YIoBIeTBOpeHa 2 mMk2 ilofa ma 1 ke Beca Tena.
B cyTru (mpu Bece tema okosmo 70 ke). Ilorpedmocrn B itofe yBeanmumpaeTcs
npit GNOJIOTHUECKNX HATPY3KAX — pocTe, OePeMeHHOCTH, OXJIaskIeHui,

CaMOCTOATeIBHEL HHTEpeC NpeAcTABIAINT OGHOTeOXUMHYCCKAE TOLXOAB K
oupepencano morpebuocrn B iome (Hosansckmiti, 1973). Taxme mnonxoms:
0cO0eHHO BAMKHEI B CBSIBM C TEM, 4TO IPH HTOM YUNTHEIBAeTCA ilogHag Omoreo-
XNUMHUYeCKad NHIIEBAsS IeNh B KOHKPETHBIX YCIOBHAX ONpeej eHHOTO cyOpe-
rnoHa Gmocdepsl — B0HAILHON WIH A30HANLHON OMOTeOXMMUIECKOH MpPOBHH-
TUI; TOCIEJHIM 3BEHOM OMOTe0XmMIYecKOH IHAMIEBOIl Iem B JaHHOM Cjyiae
SBISIOTCA PeaRIisa OpraHiaMa FRUBOTHOTO U 4YelOBeKAa Ha YPOBEHL cojep:ka-
Hus itofa B cpefie. IlepBuunas pearius B opraHusMe A0MKHA OBITH JOKAJN-
30BaHA B TOYKE UPHAGHKEHNA foga K CHHTe3Y chemuirdeckux HOAHMX COeu-
HEHUil — ropMOHOB MuTOBUAHON skenessl, Ilpum dToM MOKHEI yUHTHIBATHCA
RINTHA9ecKIe OPH3HARN — JHIEMIYECKOe YBedmdeHHe NINTOBMIHON Rel1essbl,
PHIAEMIYeCKHT 300, a TakKe IPOJYKTHBHOCTH CEIbCKOXOBSAMCTBOHHBIX M-
ROTHBIX, CII0COOHOCTH BOCHPON3BOACTEBA, WMMYHOGHOTOTMYECKHNe CBOiiCTEA,
Bee aru kpurepnm MOryT onpejeqeHHO YKARBBATE HA YAOBIETBOpPEHHe iojl-
Hoit norpebnocT, CpaBHuTeNRHOe OUOTEOXHMHYECKOe H3ydUeHHe HOTPedHOCTH
JRUBOTHBLIX PasHbBIX BHAOB B ilojle B YCJIOBHAX Pa3iUIHLIX MecTHOCTeil [OKa-
3BIBALT, UTO KPUTHIECKNMA KOHIEHTPATIAMI HeJOCTATOYHOCTH HIH H3GLITOY-
HOCTH cOIepssaHms ifofa B paiuoHe WM B KOPME@ CIY;KAT, COOTBETCTBEHHO
0,07 (mo 0,3) m 1,2 M2 ma 1 %2 cyxoro BemiecTBa. ITH BEJINYNHE He SIB-
IAITCA BO BCeX CJAYYAfX HOCTOAHHBIMII W MOTYT HECKOIBKO YMEHLINATLCS
W YBeINYNBAThLCA, 00BITHO Ake HUKHSISA KPUTHYECKAs KOHIEHTPALUA MOJKeT
IOBBINIATHLCH, A BePXHAA — yMeHbIIATHCH, I3 mpejesnax ke KOHIEHTPALNIT
itoga or 0,07 mo 1,2 M2 ma 1 K2z cyxXoro BelllecTBa panMoOHA WM KOPMa
#MUBOTHEIL OPraHm3M cmoco0eH peryjampoBaTh MPOmeccsl o0Menma ifoga i Hof-
coflepsamux coemunenmii. ITpnsenennas cxema (pme. 105) zaBucmmocTn pe-
ryaupoBanisa obMeHa Hoga H ero coeMHeHnil or cofep:KaHng iiofa B palino-
He I KopMe IMOKAZEIBAET, 9TO TPAHUIIET KPUTHYECKUX KOHIEHTPAUii 3TOro
2JIeMeHTa, onpefeJcHHRe IS PasiuYHLIX BOHAJBHEIX I A30HAJLHBIX GHOTe0-
XUMHIECKHX IMPOBUHITHIL, IAI0T HANOOIBIINI MHTEPBAI 110 CPABHEHHUIO C Tpejie-
JaMH TOTPeOHOCTH B i0jle, VCTAHOBICHHBIMH BOOTeXHHYECKNM H3YUCHIEM
Bompoca. Bee sxe mopaskaer 01m30CTh o0IMUX TPAHNI] KPUTHUECKUX KOHIEHT-
panumit itoga u norpedrocrn B wome. Ciepyer ydects, ¥TOo 10 Mepe MoHMHAe-
HUs 9TOH BeJMYNHLI B CTOPOHY HIRHEH IOPOroBOil KOHMEHTPAI( WM IOBEI-
NIEHUS B CTOPOHY BepxHeil — OpPraHM3M MOKeT ICHBITHIBATEL BO3PACTAIOIIe
3aTPYAHEHNs] PeryaAN nponeccos 00MeHa BeHIecTs.

Pacemorpenne reoxmMumueckoit ofcTaHoBKE B 00JACTAX paclpocTPaHeHUA
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YHIEMITIECKOro 300a IIOKa3bIBAeT, YTO OHA OTBedaer HAmOoJiee HH3KOMY yPOB-
mio ftoga. [lpmunmsr gedmiura iofga B cpefe cBA3anL ¢ 3aKOHOMEPHOCTSIMH
MUTPaIdN ero B cHcTeMe: II0pofa — ImouBa — atMocdiepa — BOJAa — OPraHm3M,

Opnuoit w3 TIABHEX NPUYHHE HefOCTATOYHOCTH WONA B Cpefe clenyer Cuu-
Tarh MOYBEHHO-KINMATHICCKIE YCIOBIS MECTHOCTH, TAK KAK XAPAKTED MOTBO-
00paszoBaTelbHOTe Ipolecca 00yCIOBINBAET CHIY copOImm Homa MOYBAME W
pasinunoe TONJIOIMEeHne ero Onpefe’eHuLIMHI BIjlaMu pactennii, Boanwiii pe-
JRUM MeeTHOCTH (KOIMYECTBO 0cajkoB, TIyOHHa TOA3eMHOTO TOPH30HTA BOJH,
CTelleHb MI‘IHEP&HHE&H,HH ] R I[.) TaRH{C OKa3blBaeT C-y]I[eCTBCﬂI]OC BIMAHNC
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Pue. 105. Cxema 3aBHCHMOCTM peryiasnup ofMeHa ifiofa OT coflepskamisi ero B panuoHAX
I KOopMax

a—¢ — HMKHAA M BEpPXHAA I1I0POroBbie KOHUEHTpAIIMM, B IIpefesiaXx KOTOPBIX OpPraHmMaM MOKeT
peryianposares o0MeH ioma u ero cogepmanue (CCCP); 6—e — HIGKHAA W BePXHsAA TpaHUUB TO-
TpeGHOCTH B lome miA Miexonuralomux (CCCP); ¢—0 — to e, gaa nrun (CCCP); e—e —TO
we, A oran  (HaumonanpHbii Coser AH  CIIA)

Ha Oporecckl MATrpanun Ioma B upupoge. Copeprkamme iiofia B BOAe oTpa-
JHaeT OB ypOBeHb MECTHOCTH, Tak KaK OHO YKA3BIBAET Ha HaJAWuWe WOA-
BHGKHBIX COJIHHEHMUIT {0[a, Jerko yCBOAEMBIX DPACTeHHAMM, A CIeN0BATeJILHO
M HA BOBMOKHEII yPOBeHL HOCTYIIEHWS er0 B OPraHW3M JKHBOTHOIO M 4YeJjo-
peka. Bor moueMy HaupaiKeHHOCTL 300HO0H SHIEMUH YacTo KOPpPEIHpPYeT ¢
HH3KHM YPOBHEM Homa B NOBEPXHOCTHHIX BOJAaX, xora B ob0mem Oamamce
OpraumaMa 9YeJ0BeKa MO MATHEeBOIl BOMLI COCTABISeT He3HAYHTENLHYH BeIn-
amny. Wop armocdepsr B Gamance opranmaMa B KOHTHHEHTAJIBHBIX 1 TOPHBIX
paitoHax mrpaer He3HAUHTEJIBHYI0 POJL, TOTAA KAK BOJHAN MODEl eMy MOKET
B HEKOTODEIX CJIY9afgx NpPUHAJIe;KATh 0CHOBHOe sHaueHme. B ro ke Bpems
iton arMoc(epnl, KAk HCTOYHHK HOAA s [OYB, MMeeT MCKAYATeNLHOe 3HA-
geHie B cO3Mamnu IiogHOro yposHsa mnposummun (Buporpamos, 1927, 1946).

HanGosnee pacupocrpaHen bEjeMudeckitii 300 B rOpHHIX 30HAX ¥ PAaBHEH-
HBIX YCJAOBHUAX TAae:KHO-ITeCHOH HeYepHO3eMHOI 30HL HA TEePPHTOPHAX IJIaB-
HEIM 00pazoM ¢ HOJB0ANCTBIMH, IOA30J0-0HecUYaHeHHKIMI [0YBAMI, YacTo ¢
paeMeHTAMH 3afodaunBaHig u TopdooOpasyIOIMIMN 1POIECCAMII, a TaKKe B
CYXOCTEITHOH IIYCTBIHHOI B30HE Ha Cepo3eMHBIX, OypbpIX MOYBAX M B HOWMAxX
per (pme. 106). Cpemmee comep:xamme iioga B MoYBaX ATHX 30H HH3KOE U
COOTBETCTBEHHO jUIA KaMmoii passo: 2,37-10-*Y — nma ropmoii, 2,43-10~*% —
s HewepHosemHO m 3,16 - 107* — mua cyxocrennoit (KoBambermii, Anp-
puamosa, 1970). Ilpuuem, B nogasiaoInem GONLIITHCTBE 06PABIOE STHX MOUB
(95,5% — mas ropueix som, 86,6% — maA TaesHO-TECHOI HeyepHO3eMHOM
sopl n 80,6% o00pa3moB M0YB CYXOCTENHOI-IYCTLIHHON 30HBI) yCTAHOBIEHA
HIGKHAA KPUTHYECKAR KOHUEHTpanus ioxa ot ciemon mo 0,0002 — 0,0005%,
Bepxman e coctasager oromo 0,004%.

B mecocremmoii, cremHoil, YepHO3eMHOI 30He 300HAA DHAEMHA IIPe/ICTaB-
NseT WCKIOYenne — 300 37ech 3aperncTPUpOBaAH AL B moiiMax pex. Hoaeni
8TOii 30HBI ColepKAT B cpegHeM OOXBIIMe Koamdectsa iopma: 4,3-107*% B
cepriX JecHBIX mouBax u 3,38 - 107*Y — B wepHO3eMHBIX.

CaemorarenbHo, reorpadmaeckoii MO3amdIHOCTH COflePKAHIA ifojla B IOYBAX
COOTBETCTBYET M WHTEHCHBHOCTH pAcCIpOCTPAHEHWs SHAeMHYeCKOro 300a.
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Opmago Oputo 3aMeueHO, 9T0 He Beerma HAOMIONAETCA COOTBETCTBIe Me:HIY
HU3KITM YPOBHEM #HOZa B cpefle W Hanps;KeHHOCTbIo 300HON sHueMum. Bbuio
YCTAHOBICHO, HATPAMEP, 4TO HHIEMUYECKNIl 300 BeTpevaeTcs W B MecTax,
obecrreuennbIX fiogom, nanpuMep, B Anva-Atunckoii o6 (Aiigapxamos u ap.,
1969). Hpome toro, GomesHb HUKOTHA He BOSHUKAET ONHOBPeMEHHO Y Beex
OpraHu3MoB, oDUTAIIINX B dHjeMuyeckux odarax. M, makomel, ionuas Tepa-
NHA yMeHBIIaeT 4acroTy saloixeBaHusg, HO He YeTpaHAeT ero NOJHOCTHIO.

Cramo ouesnpHBIM, 4TO npusnamue BeAVINelt poaH HoAHOI HeXoCcTATORHO-
CTI B BO3HUKHOBEHHN JHAEMHYCCKOTO YBEIUUYEHINsI IMUTOBUAHON yKeJIes3hl WIN
300a He HCKIIOYaeT CYHIECTBOBAHMA 1 JPYTHX ITHOJOTHUECKIX (HAKTOPOB.
Brin ycramoBien pap HOWOAHUTENLHBIX (AKTOPOB: HEHPOryMOPANLHBIX, CaHI-
TAPHO-THIHEHITYECKNX, TeHeTHYECKNX, NHIeBLIX, CTPYMOTEeHHBIX, COIHAIBHO-
OBITOBBIX, KJAHNMATHYECKAX, TOKCHUKO-MH(PEKRIMOHHBIX, KOTOPble MOTYT IIPAMO
aud0 KOCBeHNO BO3AeiicTBOBATHL HA (DYHKINIO IMUTOBAAHON jKelesnl N ee
peryaupyoiie cucreMsl, [losroMy B pasiIngEex paifoHax pacipocTpaHeHms
AHJIEMHYECKOTO 3008 TYBCTBUTEIBHOCTL OPTaHm3Ma K HOIY, a, CIeJoBaTeIbHO,
I PRAKINA Ha ero HeJOCTATOK, OHNPeJeNseTcs He TOJbKO HOPALKOM cojlep:Ha-
HuA fojla BO BHeINHEH cpefe, HO MOJKeT 3aRMCETh TaKyKe OT BCEX YHKazaH-
HbIX (HAKTOPOR.

PasBurme wmccaegoBanmii B 06aacTH TEOXHMHUECKOIT SKOJOTHH 1103BOJSAET
BBICKA3AaTh TPEJN0JI0ReHe 0 BO3MOYKHOM CYIIECTBOBAHUN BTOPUYHLIX TeOXH-
Mideckux (haxropor 300a, KOTOpLIe Wepes IMTaHHe MOTYT BINATL Ha 00MEH
ioma B oprammsme, B wmHacrosinmee BpeMs C¢Tajo OYeBHIHBIM, 4UTO HOAHBIE
SuoxpMIiTIecRIie MIIIeBble Henw B HPHPOAHBIX YCIOBHAX HE H30IHPOBAHBI OT
JPYIUX Marpo- U MUKPOaJdeMeHTOB. BzamMopeiicTie iiofa ¢ ompejeseHHBIMI
KOHIIeHTPalIAMI APYIHX DJAeMEHTOB Cpefibl MOKeT U3MeHUTL BeIH4YNHYy Kpu-
THYECKOH ROHIEHTPAINN f0Jla, B TeM caMbIM 00YCIOBHTEL cBOeODpazne 1aToJ0-
IMYECKOT0 HAPYIIeHNs ioAH0T0 0OMeHa B PA3IuYHEIX Fe0XIIMITYECKNX YCI0BIAX,

B. B. Hoaancknm n P, M. Baoxnuoit (1963) mauaro HemaBHo H3yyeHme
HTHOJOTHYECKON POJIN BTOPMIHLIX TeOXHMHYECKIX (DAKTOPOR B MeXamiaMe DH/Ie-
MIYeCKOTO Hapyilemis ooMmeHa foma. [losToMy MHOTHE BOIPOCHL 9TOI 00IACTUH
HAXO[AATCA eIle B CTAJAHN Pazpemienis.

OxanyM w3 myreil H3yYeHus 9Toil HPODJeMbl ABIAETCH YCTAHOBIEHIe KOD-
PENANAN  MEIKAY CcoJep:RanmeM XHMHUYECKIX JJIeMEHTOB B cpelle 1 3000M
(Kopaaseruit, Baoxnna, 1972). Buepsbie Takasi RoppeiaTHBHAA 3aBHCIMOCTE
Oooiia yeramosinena B 1953—1954 rr. B sHgemmuecknx mo 300y pailoHax
Apocnarcroit obn. (Hopamberuit, 1957, 1960; Kopaabcruii, Baoxuna, 1963).
Brouro mokasamo, UTo BEICOKag HalpsyKeHHOCTL HSHAEMUN B 00JaCTH KOppeii-
pyer He TOJBKO ¢ jedRIMETOM Hofa, HO U ¢ HH3KIM COJep:RaHnmeM KoDaabTa
B GuoreoxnMuueckoli mumesoii weun. Husroe copepsranme ifoga o robadbra
IPesK/Ie BCero CBA3AHO ¢ HOYBEHHO-RINMATHIECKIMI YCJIOBHSMII PernoHa Ouo-
cheprl — TaeyRHOJCCHON HeYepHO3eMHOI BOHBI, B COCTAB KOTOPOH BXOJMT
fApocnaseras o0a. llpenmMyiecTBeHHOCTE HO/30J1000Pa30BATEIBHOTO MPOIECCA
B couerannum c npeoblafaniieM OcajKOB Haj mcoapeuueM coslalor B 9TOM
30He YCHOBUS JUIS aKTUBHON MUTpamun XHMIYEeCKNX 3JeMeHTOB M BbIHOCA WX
H3 [0YB, nnO0 HX NPOMHON (BUKcanum: iofa OpraHuvecKIM BelllecTBOM (Ha-
mpumep, B Topdax), a roGanpra B OpTIOTEHAX, YCTAHOBIEHHOE HaMH B
mousax llerposckoro paitona fpocaascroit ofr. cpefimee cofepsmanie Homa
(12 -107*%) mw xobaasra (5,2 - 107*%) m coorBercTBEHHO B PpPaCTEHUAX
(1,4 - 107°% u 0,86 - 1075%) siBasieTcsa DIUBKAM K HUKHeH TpaHmIle KPHTI-
HecKOIl KOHLEHTPAINN DTUX DICMEHTOB B IOTBAX W PACTEHUAX, T. €. K TaKoil
KOHIEHTPAIHN, HPI KOTOPOil v HAWOOJBIIEro uucka 0cobeil NposBIseTcs peax-
OAA Ha HeZOCTATOK ATUX dieMeHTOB B cpefe. [leficTBUTennHO, B aToM paiione,
M0 JaHWLIM PAONHOI IPOTHBO30OHOIT KOMHCCHN, JHACMUYECKOE YBeJINYeHNe
MUTOBIAHOI Aedesnt Opll0 saperucrpuposann y 71% macemennsa. B arom e
paiiore GpiIo ofHapyseno 84% opern ¢ YBeNMIEHHON M{HTOBIAHON KETEBOIT, .

Taras ke 3aBUCHMOCTH pacOpocTpaHeHHs 306a 0T HHBKOTO COJEPIKAHUA
itoga ¥ KoDa#bTa YCTAHOBAEHA B PACUOJOKeHHOH cpegn 3aD0JI0YeHHBIX |
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topdarex mour Mapuiickoit ACCP (Xarumosa, 1957). Muoronerune mecite-
NOBAaHNUA, UpoBefleHHBle KadeApoil rurmennl HazaHCKOTO MelHHCTUTYTA IO -
pyrosoncTeoM npodeccopa B. B, MmmocraBcroro, mokasauim, 4to IeoXmMIrde-
CKaf 0DCTAHOBKA IPONBIEHIS 300HON AHAEMHN B ITOH pecoy0dImKe Xapakre-
pH3yeTca He TONBED jgedummroM B cpeme fioga m  kobamera  (comepsmamie
itoga B mousax 1,2 - 107*%, B pacremmax 0,3—3,2 - 1075%, wobaxsTa coor-
percroenno — 2,1-1079% u 1,0:10-°%), no n naderrkom wmapranma (B mod-
e — 9,4-10-2; C6. Hayun. pabor Hasamck. mex. mum-ta, 1957; Kamuartnos,
1959; Xaxkumosa, Taszerqumosa, 1963).

B Amypcroii 061, manfosee nopaz;sensl 3000M IeHTPANLHLIe PalioHB!, pac-
HoJd0KeHAELIe B Oacceiine p. 3em, riue pacIpoCTPAHEHLI HOABOIUCTHIS, IOJI-
305[11(‘;'[‘0*601] OTHBEIE, GOHOTIIIJG IOYBBI, xapalﬁ'repn:aylomnecr{ H30BITOUH bIM YBJaak-
HeHHEeM ¥ BLICOKNM YDPOBHEM CTOSHUA TPYHTOBBIX BOJA. Tarim ofpazoM, i 37ech
KIMMAT U [T0YBOOOPAZ0BATENLHLI MPOLece CHocoOCTBYIOT BLIMEIadNBAHITIO
man saxpary iioga oprammueckum pemectsom topda (Tounnnn, 1968; Octpo-
ragio, 1968). 9t ske paiionbl XapakTepHU3yIOTCH OTHOCHTEIBHO HOBBLINIEHHBIM
cofepskaEnem B cpefie crponnua (Kosamsermit, 1957; Camapma, 1960). V cemnn-
CROXOASICTREHHBIX KUBOTHRIX B Oacceiine p. dem HaOMIOTAeTCA YacTtoe YBEIN-
YeHHEe TITOBUIHBIX 7Keses, 0COOCHHO Y TelsT.

B zone momaonmctRIX WOYB HaxXoXATCA TarAe U cNONpCKHEe ovarm HHje-
MUYECcKOro 300a.

ITpnadrapckuii ouar XapakTepu3yeTcsi BBICOKHM CORep:kaHieM B cpefie
Mapramma, KajblUs, a Takke HapymeHHBM cooTHomenmem Sr:Ca — 0,01 —
B 300HBIX paiionax u 0,06 — » «mesotupixy ([Apivmmn, Tleryxmaa, Ilonkos,
1963). :

CnoeoOpasue 300H0iT asupgemun B ToMmckoii o0M. 3aKII0YAETCSI B TOM, 4TO
OHa TPOTEKaeT B YCAOBHUSX HOMHOI HEIOCTATOMHOCTIH, KOTOPOI CONYTCTBYET
nepocrarog mean (B mouse 1,8 - 107%%, B pacremmax 1,9—3,3 - 1074%) n
nabnirok mapranma (Capuma, 1967).

Taram o00pas3oM, B pasziH9ELIX pailoHax TaeRHO-AECHOI He4epHo3eMHOIT
30HLI pacnpocTpaHeHue HHAEMIYECKOr0 300a COBIAIAET He TONLKO € Helo-
CTATKOM iioma B cpefe, Ho W ¢ H30BITKOM WJIM HEJOCTATKOM TaKHX XH-
MHOYeCKHX 3JIeMEHTOB, KaR Robainbr, MapraHen, MeAb, KaJLIWi, CTPOHIIMI.

B pernone Guocepst — cyxocTentoil, HOJAYIYCTEIHHON H NYCTHIHHOI 30He
ocoleHHO sIpKOe NpOsiBIeHIe BHIeMHYecKoro 3ola mHadiogaercst y JMIOACH o
CeIbCHOX03AIICTBEHHBIX KIBOTHBIX B IOIMAaX pPeK, TJe aeiicTBue MOKXHON Hemo-
cratounocTi (GaM3Koe K HWMKHeil moporosoil rpanune — B mouysax (46—
0,72 - 107%%, B pacrenusx 0,39 - 1076%) nposisasierca ma ¢ome TMOBLINICH-
HOTO cofepsRanns B cpefe mapramima (B m0YBe OTHOCHTELHO ITIOBBIIEHHOE —
1,2-10-', B pacrermuax moicokoe — 2,0-107%) m crpomnma (B moune —
3,5 - 1072, B pacremuax — 9,2 - 1073%) (Uyiickaa mommua Kupr. CCP), map-
rafma m Kaiaemus (ToawmHa p. 3epaBmmamH), Kaablms u crpoHmms (Baxmckas
monmaa Tamk., CCP) (IMManaes, 1960, 1963; TypmamGeros, Haueros, 1966;
Bepnues, IMymrapes, Toemacan, 1966; HKosamnekwit mw gp., 1968; Eropos,
Craprosa, Ilymmkapes, Bepaues, 1966; Pusaen, 1966).

Hanfomxpnian HanpszmeHHOCTE 300H0M SHAEMINI OTMEYCHA B TOPHBIX 30HAX.
1louBsl BTHX 30H CIILHO BHIMEIOYEHBI ¥ OTANYAIOTCH HAUMEHBIINM cofepska-
HOeM iojla, 4TO ompejeiser HI3Koe HAKOILUIeHMe iiofla B BOJNAX, pacTeHUAX,
a CJIejloBaTeqbHO W B OPTaHm3Max ;KNBOTHBEIX U dexoBera. llpuuem B yeio-
BHSAX TOPHBIX 36H, Kar 2T0 6LIJIO ycTanoBaeHo MHOTMMH uUcCCcIeJoBaTeNsaAMI,
meilcTBHe HOAHOI HEQOoCTATOYHOCTH TPOsABIAAeTCs Ha (DO Pa3IMYHBIX KOHIeHT-
pauuii  COOTHOINEHM pPs/la XMMIUYecKNX axeMeHTOB B cpeje. Tar, B Amraii-
CKOM Kpae OTMeUeHa KOPPCIAINA pacipocTpaHeHns sujeMudeckoro 3oba ¢
HegocraTRoM ioma (B mouse — 1,9 - 107%%, B pacremmax — 3 - 1077%), B ne-
KOTODHIX cayuaax Mexum u kobampra (Komommiimesa, 1961 a, 6; 1963).

B pasnmuprix pafionax Ilpukapnares reoxummdecknm (JOHOM, Ha KOTOPOM
mposBasercs: feilcTBUe HOTHON HeL0CTATOYHOCTI, SABIsSeTCs H30BITOR IIHKA
(mousa — 4,6 - 1072%, pactenmus — 4 - 1072%) mn, ofHOBpEMEHHO, HeJOCTATOK
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kobanpra (mousa — 2,4 - 10~*, pacrenms — 6 - 10799 (Yepnosnugras o6i.),
BBHICOKOE COflepsKaHIe XpoMa, KaJdblis, MapraHna Ipm HegocraTke OGpoma
(JIpBoBckas 06a1.), B Cramucaasekoii obmactu medumury itoma (B mouse
7,5 - 1075, B pacremuax — 4,7—7,9 - 107¢%) comyrcTByer mHOrJa HH3RMI
ypoBeHb Mapranima u o0puHo Kobambra B cpefe (Bamran, 1959; Kosanes,
1959, 1959 6, 1960; Amnromos, 1954, 1958, 1959; Casuenxo, 1961; Cobxo,
HKazakos, 1959; Typemkas, 1959, 1966; Memenro, Anexcur, Horemamcras,
1959; Memenro, Horexancrasn, 1963; Anercur, 1963; u ap.)

B Asepbaiimmxanckoii CCP 300 cpefHeil TAKecTH 3aperucTpupoBan B paiio-
Hax itogmoit (8 mouse 2,4—6,3 - 1074, B pacremmsx 0,07—0,2 - 1075%) u ro-
GaaproBoii (moussr 4,2—8 - 107%%, pacrenus 1,1 - 107°%) memocraTounocTu
(Mamemzaje, 1967; I'onnaxmenos, Kyaues, 1966; I'agxnes, 1968).

dunemuueckne 1o 300y pailonsr Saldailkagbd XapaKkTepusyoTcs HIBKIM
cofiepRaHeM B cpefle ilofa, a Takke Mejm, Hukeas n uuHKa (AifEropm,
1963; Aiinropn, Yapropusckas, 1966).

B Ilpumopckom Kpae dHAeMuA 300a HPOABIACTCH B CIHOKHBIX Te0XHMIlde-
CKHX YCJOBHAX, KOTOPHIE, C OJIHOII CTOPOHLI, XaPaKTepHU3yIOTes GOJLIINM MpH-
BHOCOM i10jla arMocdepoil ¢ oxkeaHa, ¢ APYroil — MHTEHCHBHBIM BLIMbIBAHIEM
ero 113 KHCJBIX CJIa00TyMyCHPOBAHHBIX IOM30JNCTBIX I10YB. 3BEHbs OHOTE0XH-
Mudeckoil muuiesoit nemu B Ilpumopse obeguens fiofgoM (mousst — 1,2 - 1074%),
a rTamme u Kobaaprom (mousnr 1,4 - 1074, pacrenus 1,2 - 1078% ), menpio (mou-
BHL 4 - 10-49% ), wacrmano moxmbmenom (mousst 1 - 10~ pacrenus 3,6 - 10~%)
H  HeCKOAbKo oboramens: Mapranmem (I'ypesmu, 1962; ['ypesmu, Madro-
tuna, 1962; Typesuy, Xmeaena, Hysuenosa, 1962; IIpexrens, 1966).

Boabmioit umrepec mpefcrapiser PTyTHag OHOTEOXMMHYECKAS MPOBHHITHA
FopHO-AnTaiickoil aBTOHOMHOIT 00JIacTH, KOTOpas B OTANYME OT JAPYILHX MecT
Fopuoro Axras xapaxkrTepusyercsa 0Oojee BBICOKUM YpOoBHeM Iiofla B cpefe,
HecMOTPs Ha aTo 300Haf HHAEMHS 3[ech poctmraer cpepmeit Tsuxectn (Ero-
pos, 1967; Homomuiiuesa, 1961). TpexmerHsasa ilogHas upodmrakTuka 3006a
cumanaa sabonesaemMocth Ha Asrae ma 24,2%, oaHaKo B HACENEHHBIX IIYHK-
Tax, PAacHoJ0KeHHBIX B IIpejejaX PTYTHOH HPOBHHINH, Ta e HPoPHIaKkTHKA
me jana aderra. ITO MOBBOJIWIO ABTOPAM BBICKA3aTh IIPENIIOJIOREHIE, ITO
yeusaenie 300H0il 9HIEMIN B 9THX YCAOBMAX CBABAHO ¢ M30BITOYHBIM MOCTYII-
JeHineM B oprammaM pryTm (B Bosmyxe 3,2 wme/x®, B momoxe — 0,04 me/a,
B Boje — 0,012 ma/a).

B pernone Gmocepst — mecocTenHoil, crerHoii n uepHOzeMHOIl 30He 77,6 %
BCexX Nccle0BaHHBEIX 00pasinos mous He obecmedenn iomom (Hopamnermil,
Amppuanosa, 1970). Opmaxko sEpemmyeckuii 300 B 2T0il 30He BeTpevaeTcs
ToEKO B noiiMax per. llo-BupmMmomy, 3feck JeiicTBHe HOJHOIN HETOCTATOYHO-
CTH Ha OpPraHumdM He IposBigercs Oaarofaps cOaTaHCHPOBAHHOCTH B [10Y-
BaxX YepHOBEMHOI B0HBL i10fla ¢ KOOAILTOM, MeJIbl0, MAPTAHIEM, CTPOHIIEM
(Tadn. 74).

Tarkum o0pasom, paccMoTpeHIle KOPPEIATHBHEIX 3aBHCHMOCTEI ITTO3BOJIAET
OPUATH K BEIBOAY, 9TO TeOXUMIYecKas o0CTaHOBKA B pailoHax 300HOI aHe-
MUII MOKeT OBITBH CAMON PaszHooOPAa3HOH 1 XapakTepH30BATLCS HE TOJLKO
fofnecH HeJOCTATOYHOCTRI0, HO M HApYMIEHIIeM COJepAKaHNs 11 COOTHOHNICHHS
B cpejie pafa XUMHYECKIX 3JIeMEHTOR,

OpHaxo ycraHOBIEHHE KOPPEISITHBHOI cBA3M 3004 ¢ TeM INIH HHBIM XH-
MHYECKHM DJIEMEHTOM ellle He ABIAETCS JOKa3aTelbCTBOM YYACTHH €ro B ATHO-
JOrum 1 maroreHese storo sabonesanud. IlogoGHo ToMy, Kar HepBocTeneH-
Hasl poJab I'"[OJIH B BOBHHUKHOBEHHUH DJHAEMHNYECHOIo 3063 OHOHYATEJABHO Gb[.]'['[l
J0Ka3aHa TONLRO IIOCJEe yCTaHOBIeHHs HeoOXOAUMOCTH ero s CHHTe3a TH-
PEOMIHBIX TOPMOHOB, TAK U 3Ha4YeHHe JI000T0 APYroro XHMMHYECKOTO dieMeHTa
MOKHO OyJer CUHTarh AOKA3AHHBIM TONLKO HPH YCTAHOBIGHHH YYaCTUA M
BBIABIIEHUA TOYEK HPHJIOKEHUA ero B MeTaboauame ifofa.

Wz onybmukoBanmoii 1mo »TOMY BOHpOCY IHTepaTypsl Hambolee yoe[n-
TeJIbHLIe Pe3yJbTaThl B HACTOAIIEe BPeMs MOJYIEHHI MOKA OTHOCHTEJILHO JBYX
XIMAYEeCKUX DIIEMEHTOB — KO0AXbTA H Maprapia.
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Tabaumma 74

OdecneuenHOCTh MOUB PASIHYHAIX PErHOHOB Ounocdepbl MUKpPOdIeMEeHTaAMH
(o mammwmiM Homansckoro, Amjpuasosoii, 1970)

H[’}OIJ,GE[T HCCIedOBAHHBIX 06[]&3[[[]]3
¢ colepiaHueM MHEPO3TEeMeHTOB B IIpe-
nenax HopMaJabHOU peryiaAnun dyHenmi
Peruon dnocheps — ¢ Hejocra- opranmava
GuoreoxmMuUeCcKaa 30Ha TOYHBIM KO-
quCCTB(]M
Gt Co Cu Mn
Taemuo-iecHas HedepHO3ZEMHAS 86,6 25,9 27.2 71,9
Jlecoctennas, cTenmHad, YepHo- 77,6 68,7 75,8 70,9
3eMHasn
CyxocTenuasi, NOIYIYCTHIHHAA WU 80,6 47,7 85,5 LT
Iy CTLIHOASA

WcexepoBanus 1Mo M3ydeHNI) BOBMO;KHOW poian KobambTa B BOZHHKHOBE-
HON HHAeMAYecKOr0 HapylleHis (yHKIHE HIITOBUIHON jKeJeabl IIPOBOMIIL-
nuch B «300HBIX» paitoHax flpociasckoii 06/, B YCIOBHAX €CTECTBEHHOLO
genocraTka Wopa u wobGamera B cpeme (Komansexuil, Broxuma, 1963). Oxa-
34J0Ch, YTO NITOBNIALIE JKEIe3bl RUBOTHLIX (KpBIC W OBer), KOTOpHIE JUIi-
TeJbHOEe BpeMsa HaXOAUJAHCh Ha KOpPMax ¢ HH3KHM coJepsraHueMm ﬁUlIil "
KoDanbTa, XapaKTePH3YIOTCS BBICOKHM (JaHHLIC 110 KpBICAM) abCOJIOTHLIM
(28 me) u ormocurempHEiM (16) Becom. B MmuxpocTpykrype sty skemaes
npeoaafalor Menknme u cpefinne (GoMTHKYILI (cpejHUIl InaMerp nx cocras-
aser 44,1 mk), auuTenmii B OCHOBHOM KyOmueckuii (Cpemmss BEICOTA ero —
5,1 mr), npocBer (DOIIHKYJ 3aIM0IHEH BAKYOIM3HPOBAHHEIM KOILTOMOM, HH-
repdoanKyIApHad TRaHb paapura (raba. o).

BnepBbw IPUMEHCHHEI B YCIOBHAX DHAEMIH A/Af ONeHKH (DYHRIIH Imn-
TOBHJHOH JKelle3bl pajuoayToxpoMatorpagMueckuii aHadm3 MO3BOJII yCTa-
HOBUTL, UTO 3KeNe3bl 3TUX FKIBOTHLIX XaPaKTePUayIOTCs BEICOKIM COlePrRatueM
CcBOOOMHLIX HOAHPOBAHHBIX COGIHHEHHUIT W HTO CJAY:KIT HPAMBIM IMOKa3aTeIeM
uX TOPMOHAIBHOII AKTHBIOCTH,

Tabauma 75

XapakTepueTnka IUTOBHHLIX Kele3 KpPBIC B 3aBHCHMOCTH OT COJAEP/KAHMA HOMA
u KodaabTa B panuoHe

Bec NUTOBHIHLIX seues T'ueroaoruvyeckne
MOKA3ATeNTH
OTHOCHTEIb-
foj 1 KoGAJAbT B pamuoHe b (0THO- BBICOTA
aconoTHei, m;;’gg]f:ggﬂ (j}OJIﬂI’ili}"I[)’[p- (Ili}g;};;;];n
B Me sKemesnl W HOTO dH]’I:['O- iR o
100 2 Beca LR S
Tema)
L H IncC 28 * 16 b1 44,08
. Hemocrator J u Co (ROHTpOJB) 18—50 10—29 3-8 13—oF
i o C Ly 30 15 i ] 33,34
. Hobanka Co mpm HepocTaThe 18—50 Y] Tt 10—77
14 9 287 60,70
1. N 5 Y b 1)
IIT. Jlo6aska | npn mepoctatke Co T0—20 6—13 i) 93138
12 10 2,89 5523
V. JloGasra J n C : :
AT e T—2 813 1—5 23123

* Yueanreab — cpejHee, BHAMEHATENb — TPEIeIbl KOTeGan i,
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Tarkum oOpasom, HemocratogHoe morpediaente ifofga m KoDalbTa BBIBBIBAET
akruBHOe (YHKIIMOHUPOBAHUE MUTOBUIHLIX Kele3, KOTOPOe HalpasieHO HA
obecreueniie OpraHuaMa yRUBOTHBIX THPEOHJHBIMU ropMonamu, [Ipyrumu cio-
BaMu, OJHOBDPeMeHHBIH HEeOCTATOR ilofga I Kobaabra ycumauBaer o0a KOMIEH-
CATOPHLIX MEXaHH3Ma IMUTOBUMHON jKeJTesbl: paspacraiie ;KEIe3UCTOH THAHN
U e CHHTe3MPYIONTYI0 CIocoDH0CTS.

JloBasrka duanosormueckux 03 ®o0aJAbTA K DTOMY HEAOCTATOUHOMY IO
oy W KODANbTYy palHony He HaMeuser peca sxemessi (30 me — abcomornnii
Bec, 15 — oTHOCHTEIBEBII), HO BBI3LIBAET ONPENEIEHHBIE TIHCTOIOTHIeCKITe
usMemneHis: pazmep Qommuryan ymemninaercs ¢ 44,1 no 33,1 Mk, a Boicora
anmreans poapacraer c¢ o, mo 7,8 mr. OxHOBpeMeHHo, O] BIUAHHEM KO-
daanTa, CINIGHO paspacTaercs WHTepOINKYJISAPHAS TRAUL I [OBLINIACTCH
cTeNeHb BAKYONU3AIMN KoIimonaa. DHoXuMHuYecKHe MHPOIecehl B BIUX HUTO-
BHIHBIX SREIE3aX, eCHH CYAUTH HO caMOMYy BBICOKOMY HaXO;KIeHH0 B HHX
CcBODO/IHBIX HOAMPOBAHHBIX COCANHCHII, TaKMKe YCUIHRAIOTCH IO BIHSHIEM
kobanpra (Hosasberunit, Broxmma, 1974).

CremopaTebHo, OpH HegocTaTKe iofga M00aBKN KOGaTbTa ARTHBHPYIOT
HeSTeNbHOCTL sKeJIesbl, He H3MEHSA ece Beca. JT0 AaeT OCHOBaHHEe CINTATh,
970 KOOANBT VCHIHBAGT TOIALKO OFMH M3 KOMIIGHCATOPHBLIX MeXaHi3MoB, a,
TMEHHO, e¢ CHATe3NPYIOIIYIO clnoco0HOCTL, B HTOTe 4ero chuuTes THPeOH HbIX
rOPMOHOB MO;KET HODMAJTU30BATBCA Aaske 1pU HEZ0CTATOYHOM HOCTYIIEHHIN B
OpraEm3M ioJia, XOTA PpasMep JKeJeanl NPH 3TOM OCTAETCHA YBEIWYeHHEBIM.

B cBasn ¢ MBI0MKEHHLIM HOHATHLI cAyIal yrHeTeHHs (YHKINN IINTOBN]-
HOM sKedesni Gonbmmmn gozamn kobaabra (ITapkesuu, 1956; Bepmurorckast,
IIraiiro, 1959; Iamaxosa, 1959), pauTenbHOe BBeeHHE KOTOPLIX, ILO-BHM-
MOMY, He TOJNBLKO YCHIANMBAJIO TOPMONOTeHes, HO HPHBeIo K CHUIALHOMY paspa-
ATAHMIO 1T NATONOTHIECKOMY [ePePOATIeHII0 TRAUN JReJIe3nl.

Hopumunposarue copep:rannsa iloga B paruolie HpPH eCTECTBEHHOM HeJo-
craTike fofga 1 koOaJbTa BhIZBIBAET MHOE IH3MeHeHNe B IHTOBIAHOI Kele-
ze. Bec skelesnl yMeHbLIDAeTCA HPH HTOM NOYTH BABoe (abcomoTHBIL Bec —
14 me, ornocurenasasii — 9), pasmep doanrya soapacraer ¢ 44,1 mo 60,7 uk
o pAmaMerpy, BhicoTa snnrtenus yraomaeres ¢ a,1 10 2,9 mg, npocser oimin-
KyJd BamoIfeH I'yCTBIM, HeBAKYOJIUZ0BAHHBLIM, HacTo € TPeIHHAMI, KOJJIO-
LOM, HHTepPOIIHRYAAPHaA TRaHb HouT oreyrersyer. OgHOBpeMenHo yMeln-
maercss W cofepsKaHMe B JKejeze CBOOOAHBIX HOAUPOBAHHLIX —Ccoefumenui

Copepanne HOLHpOBAHHBIX coeinpennii J-131 B OyTaHOJOBOM 9KCTPAKTE LIMTOBMANBIX jKeles
(B % OT KOHTPONA)

HEMAeHTH HIIH- MOHOHOLIHCTH- ' MOT0ioI- o~ THPOKCHIL +
R;J}s{%)::{(e)e S JIMH fopubl TUPOANH THPO3UH sk ‘::ﬁl!'flﬁl“-"
100 100 100 100 100 10
134,6 1224 126,8 116,6 126,5 124,5
93,3—159,6 71,6~-146,7 95,9—161,0 80,8—137,8 100—162,5 111—162
97,3 40,1 63.5 48,5 46,7 673
13,4—72,9 15,9—173/4 29,6—99,1 21,4—75.2 22.6—69.7 46,7—92,9
70,3 61,3 76,8 44,8 62,8 58,3
40,9—69,1 33,5—91.6 22,7—145,5 20,8—88 .5 28.3—117.3 41,9—71,4
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(8 cpenmem ma 44Y no cpasmennio ¢ womTpoiedm), Bee stu uaMeHenus,
KOTOPLIE BOBHUKIN B IINTOBMAHON jKeje3e IIOJ BIUAHWEM 100aBOK ifofia,
CBUJIETEIBCTBYIOT O CHIDREIHN ee (DYyHRIIMOHANBHON aKTHBHOCTI.

OnBoBpeMeHHOE HOPMUPOBaHUE CONEP:KAHUA ilofla m Kofalabra B paijioHe
KpPBIC, €CIM CY[AHMTh IO TeM jKe UTpH3HAKaM — Bec, I'MCTOJIOTHA M PagHoayTo-
xpoMarorpadiirdecKnit anasu3 OyTAHOMOBBIX SKCTPAKTOR JKETEABI, CHIKAT
OYHRIMOHANBEYI0 aKTHBHOCTE IMUTOBUIHON JKeJIesbl Tak JKe, KAk | OJUH ioj,
HO B 3HAYNTEILHO MeHbLIIeil cTemeHH, OTC-IO,IIH caenyer, qT0 THpeongHasg
AKTHBHOCTh 3ABHCHT He TOJLKO OT abCOMITHOrO KOJAMYecTBa Hojla m Kobamibra,
HO 1 OT COOTHOMIEHUsI ATUX DIeMEHTOB B IHTAHNI KNBOTHBIX.

BrrapreHHble 3aKOHOMEPHOCTH [AIOT OCHOBAHHE CUNTATL, UT0 AHAEMMTe-
croe mapymenne (GYHROIEHN IUTOBUIHON JKeIe3bl Yy OPTaHU3MOB, 00WTAIOIIIIX
B DHOreOXMMIMIECKNX NMPOBHHIMAX ¢ HUBKHM COJep:KaHueM foga m wobambra,
3aBMCUT He TOABKO 0T coJlep:kaHusa ifojla u Kofadbra, HO W OT COOTHOIIE-
HISI 3THX DIEMEHTOB B FCOXHMIYECKON cpefie.

Tawoii ke BBBOX caeayer m ua padoter B. B Hosamsexoro m M. 1. I'y-
cryna (1966), koTopriMu OBUIM yCTAHOBIEHHI 30HAILHEIE DA3NAYNSA B COAED-
JKAHNH  {0fN10B, fOATHPOSNHOE u {{ONTHPOHNHOB B UIETOBHAHEIX KelIesax
OBEI[ M3 DPA3IHYHBIX OGMOreOXMMHUYECKHX NpoBUMHNUHA. Brimo mokasamo, uTo B

Tabamma 76
Bec u pasmepsl HIMTOBNIHBIX KEI€3 OBl
HKommaecTrO
O6aacTb UCCIeq0BaHHEBIX Bec (2) HAnuua, em HInpuua, cm
WHemes
Boponexcras 150 0,99 * 26 Bre. 15U
0,29—2,37 1,3—4,3 0,5—1,8
Ranysckan 106 A0 SR Sho il
0,35—4,62 1,1—5,2 0,7—2,0
fApocnasckasn 80 2,21 S LN 11
0,60—3,70 1,6—4.2 0,6—2,0

* 3nech U B caen. Tadlinme 4YNCINUTEbh — cpeJiHee, 3HaMeHaTelIb — MpeeJibl H3MCHeHMIT,

Tabaupga 77

XpomaTtorpagnueckoe paspgeneHue {ofHPOBAHHBIX COeNMHEHII]
O{HTOBHHOIH Keaesnbl !

Cojepxanne B YCJIOBHBIX eIHHUIAX 2
OERA i HUJIH‘{ECTBUH i
HLREA LR flopumu sl HOITHPOZHHED lj_uﬁ;flggggggﬂ ir

Boponexcran 12 423 * 476 41
350—492 350—676 0—100

Hanyxcran 12 282 314 21
150—357 217—59%4 26—28

fpociapekas 12 (oD N CJIeJIbE
72—250 146—513

! Onpenenenne HOIMPOBAHHBIX COeAUMHEHHI MUTOBHAHON HKede3bl IPOW3BOAUIN C IOMOIILIO LiepIit-
ApCeHuTHOTO METOoJA.

? YemoBHag eguuuia NOAyYeHa IpM YMHOMKEHMH JJIWHE OKPY/KHOCTH OATHA HA XpoMaTorpamMme,
H3MEpennoil KypsUMeTpoM, Ha IOKasaHHe MWLIHaMIepMeTpa OpH HM3MepeHHd (uioopecHeHun
ATOr0 He MATHA (POTO3IEMEHTOM.
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nposuENUAX, GefHbIX fogoMm u kobanbroM (fIpocmasckas m Hamysmckas o6-
JACTH), MUTOBHIHEIE jKeqe3hl OBEll XapakTepusylorcs GOIBIINM BecoM H pas-
MepamMu u Golee HUBKHM COJlep/KaHHEM HOMHBIX COeJHHEHHI, UeM JKeje3sl
OBeI M3 YepPHO3eMHBIX paitoHoB Bopomekckoil 06:1., BXonAIel B cocTas YepHO-
3eMHOii OmoreoxmMuueckoii 30ub (Tabamnmer 76, 77). Ilpm sToM HabIOHAOTCS
3aKOHOMEpHEIe M3MEHeHHA XHMHYECKOro cOCTaBa IMUTOBMAHHIX jkene3 (TabuL
78). Comepsxanue iiofla B pasiIMYHBIX OpraHAX W TKAHAX Yy OBeI TaKie OTpa-
saeT HOAHLI yposeHb MecTHOCTH (Tabm. 79).

KoMnuekcHbII mOnXox K OleHKe ()yHKINOHAILHOIM JeATEIbHOCTH IUTOBH/I-
HOIl jKeje3bl MO3BOJH; HAM HE TOILKO YCTAHOBHTH HEeCOMHEHHOg BINSHHE
rkobambTa Ha jKelesy, HO I IONOHTH K BajKHEHIIeMYy BOIPOCY — TOUKe IIPH-
JIO;KEeHHS ero B MeXaHN3Me TOPMOHOreHesa.

CorzacHo COBPEMEHHBIM JaHHBIM, OHOCHHTe3 THPEOUAHLIX TOPMOHOB B INH-
TOBUJHON jKejese IPeiCTaBIsgseT coboil Iemb mocae0BaTe bHbIX (pepMeHTaTHB-

Taoaumma 78
XuMuuecKknil cocTaB N[HTOBHIHEBIX 3Keies !
Copepsanne (cpeiHee W Mpefesisl KoaeOaHmii)
ona KobGanbTa
CBA3aHHOE C BH- HEH3BECTHBIX
OGTaoeE ; : TaMHHOM B, coelMHeHHit
ol ofm
EEE | wew EEE 2 g g
Sx L H & & 5 8
HE ., EE L. % 2 a 5 g8
S8x 883 £ F5Y £ 2o
=== mER A m | g 2 m@s
Bopome;x- 12 214,29 6 6,6 0,22 3,3 6,38 96,7
CcKafg 94,35—300,40 48—82
Hanymerasn 13 112,91 5 3,8 0,049 . ) 3,75 98,7
72,35—181,54 2,8—5,6
fApocaas- 12 95,75 6 3,0 0,031 1,0 2.97 99,0
CKasA 65,72—139,82 2,1—4,3

! Yol OUpeNeNANM MerofioM MOIOMETPHYECKOr0 THTPOBAHAA € THOOCYJIBOHTOM:
MHKpoOuoIorHYeckEM MeTomoM ¢ E. coli; kofansT — ¢ momomibio HETpPO30-R-COIH.

BATAMHH By —

" Ta6Gaxuma 79

Cojep:ranne iiofa B MEr % B pasiInuHBIX OpraHax u TkaHAx osen (oT 2.5 mo
3-nernero sospacta); Ilenrpansnan neuepnosemnan sona (Uycrym, 1956)

fApocaasckaa o6,
‘Oprauel, THaHK {{%z';?)ggﬁ;%ﬂg_gﬁﬂ., g(%?la-:"ﬁnl?%fé;“ﬁ Bopuecorae6os-
p-H CKuit p-I ITerposckuii p-u

HKposs Tl 5,6 49 3,3
IllepcTn 25,4 38,1 29.5 122
HOH\'Q 1,8 23 1,6 08
Cele3eHKa 12,9 8,7 — 2.5
Tloukn 34 39 — 24
Ileuyenn 7.2 3,9 2.2 2,0
Malmn sl 5,7 37 28 2,0
Cepane 0,6 1,3 0,8 0,35
Jlerkue 11,8 5 4,1 32
Henup 4,9 1.4 0,8 —
Mosr KocTHEIIT 3.2 3.3 s —

8 B. B. Kopansckuii
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Pune. 107. Hakonuennme J-131 B IMATOBMJHBIX jKejde3aX OBEI] B 3aBHCAMOCTH OT comep-
aHudg fofa 1 KodalbTa B palHOHE

HEIX IpeBpameHuil coeffmHEeHNUIl iiofa: oT HoAUI0B INasMel K MOJIEKYIAPHOMY
oy B Keiese, 4epe3 MOHO- I MUHONTHPO3SHHEI K HONHTPOHMHAM W THPEO-
rI00YINHY, a 3aTeM K CeKpeIHn B KPOoBb CBOOOJHBIX ifOJMPOBAHHEIX KOMIIO-
HEHTOB, OCBOGOLHBIIMXCS HPH THApOIM3e aroro Oenaxa. Ilo pgamHeIM papgmo-
ayToxXpoMaTorpaduecKoro anannsa KoOANbT, HOBLIIAA COfep/RaNle B jKenese
CBOOOIHEIX HOAMPOBAHHEIX COGJUHEHWII, B TO Ke BpeMsI CHHKaeT COfepsKa-
HHe Kouronga B (DONIMKYIAX, KAK 9TO BUAHO W3 PE3YIBTATOBR THCTOIOTHYE-
CKHX mceaemopaHUl, Moy B 9THX jKe yCJoBHAX OKasbIBaeT obpaTHoe jeiicT-
BHe — OH cIOocOOCTBYeT HAKOIUIEHHIO KOJUIOH[A M CHEUKAET YPOBEHBL CBOOOI-
HBIX HOAMPOBAHHBIX COeTUHEHMII B jKejiese, JTO MO3BOIsET BHICKA3ATH TIpPel-
MoX0;KeHNne, uro RoGambT .IIPH HefocTaTRe iofa, AeillcTBYd Ha OfHY I
HeCKOIBKO CTAJIMil TOPMOHOTEHE3a, BEIBBIBAET CJBAT DABHOBECHA B IHKIITE-
CKOM IIpollecce TOPMOHOreHe3a B CTOPOHY MPOTEOJUTHYECKOr0 paculenieHmst
tupeoranobyamua. Voj jke, DO-BHIMMOMY, OKa3biBaeT IPOTHBOMONORHEIT a¢h-
derr, cmocobcTBys cumHTe3y THpeormoOyamEa. Onmoit M3 BEPOATHEIX TOYCK
pUIOKeHnss Kobanbra B MeXaHHW3Me TOPMOHOTeHe3a, 0YeBHIHO, MOKHO CYH-
TaTh MEPBYIO CTAJUI0 €ro — 3axBaT ifofa :kenes0il. Ha 970 YKassIBAeT BLICO-
raa Qurcamua J-131 (pme. 107) mumToBmpHoit elesoil TOX BIMAHAEM KO-
canvra (Kosanoexmit, Broxuna, 1963; Kosamscruit, Uyerym, 1966; Hosuxona,
1963 a, 6; 1964).

Oppnaxko uro0nl HPUATH K OKOHYATENHHOMY BHIBOZY OTHOCHTENLHIO MecTa
ro0DAIbTA B MeXaHU3Me OHOCHHTEe3a THPEOMIHLIX NOPMOHOB, HEOOXOTIMEL JIaJIh—
Helilne necaefoBaHus. :

Wccneposanusvu B. B. Hosamsckoro n 3. H. Puzaena (1966) 6nuio Brrsc-
HeHO, YTO Kak HeflocTaToK, TAaKk M M30BITOK MapraHma cHoCOOCTBYIOT YBeJm-
TeHHI0 Beca W TOPMO3AT CHHTe3 HOAMPOBAHHEIX CcOeIWHEHHII IIUTOBUIHOIL
senessl. B omplTax ma oBIax OBIIO MOKABaHO, UTO NPH eCTeCTBeHHOM medu-
IHTe iofla B DWTANNH, MAapraHelr] B OMpPeIeJeHHEIX KOJMIeCTBAX HeoOX0imM
JUI HOPMaIbHOTO CHHTEe3a THPEeOUJHLIX FOPMOHOB.

PeaynpraTer 9THX HMCCAeJOBAHNI IMO3BOIAIOT B M3BECTHON Mepe 00BACHATH,
no4eMy ycemwienie 300H0H DHAeMIN Ha0I0faeTcd KAk B NPOBHHIOUAX C BBICO-
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KUM COflep/RaHMeM MapraHia Ipm Huskom yposae ioma (Mpryrckas obu.,
Mapmuiickan ACCP, Ilpumopcrmit kpait, Cpeguaa Asusa, Ilpurapmarne, Tom-
cKasg 00JN.), TAaR W B HPOBUHITHAX, IMe AeUIuTY i0ga CONYTCTBYET HEMIO-
crarox Mmapraima (Yepmosnnkas, Crammcnasckas u Vpamosckan oGmacrtn).

B cBasum ¢ 5THM 3acHy;RUBAIOT BHUMAHMS HCCIEOBAMIA, MPOBOIIMELR
E. II. Eroposeim (1966) B ecTecTBeHHBIX YCAOBHAX NPOBHHINM, TAe H30LITOK
Mapraiifa OpH HeJocTATKe Hofga CONPOBOMKIAETCA eTmie M BBICOKUM COJlepiRa-
HIeM B cpefie Kauaenua (B Jlonuie p. 3epasman, Ysberucran). DBouro ms-
BECTHO, UTO y KHBOTHBIX, 00HTAIONNX B BTHX YCAOBHAX, CKOPOCTE BEIICICHIIA
B KPOBL THPEOMJHBIX TOPMOHOB M3 IINTOBHHOI ejae3nl BLIINE, 4eM § TeX ke
$RMBOTHBIX M3 pPailoHOB, CBOOOMHBIX OT 3004.

HApyraM myrem, KOTOPBIl 1O3BOIAET HOAONTH K AHAIN3Y YCTAaHOBIEHHOI
TMPUIHHHOCTH KOPPEIATHBHEIX CBSI36Il, ABIAETCA H3yUelile M3MOIeHIl B MOp-
oroTHYecKOM CTPOGHHN IMUTOBUIHON jKEJe3sl B BABHCHMOCTH OT H30BITKA
I HelocTATRA XUMITYeCKNX 2IeMeHTOB B eCTeCTBeHHOI cpeje

O. B. Hukomaes (1932) obpartun BHuMamime Ha TO, 4T0 300 Murpodosm-
KYJAPHOTO CTPOEHMS dallle BCTPeYAercs B BRICOKOTOPHBIX pailonax, ofegHen-
HBIX KaJbIHeM, a MakpoQOIINKYIAPHELL 300 gamie pacupocTpaHeH B JIOJIHHAX,
TJie BOABI CHIIBHO 00OTamleHB! KaabinueM. B noprsep;kieHNe HTOTO HAOIIONeHH
6])[5]’. nocTaBJIeH DKCIEPpUMEHT Ha }cpmcax U MbBIOIaX B YCIOBHAX MECTHOCTH,
cBoGozHoit or 300a (MockBa) m B ycaoBusax ouwara soba (3saroyer) (Hu-
Koaaes, JleGemena, 1935). Beuro yeramosiaeno, uro u30LITOK KAaJbIHs B HETE
FKUBOTHBIX IIPH HefocTaTKe HOJa BHI3HIBAET THIEPILIASIIO, YBeJIMIeHHe BHICO-
TH (DOIIHRYIAPHOTO HMUTENH, PA3KIKeHHe I YCWIEHHBH OTTOK KOILIOUIA
u3 jkenessl. Ha ocuoBammn stnx ganneix kanpnmit O. B, Hukonaesoim Obix
OTHeCEeH K (paKTopam, YCHINBAIOIINM 300HYI0 9HIEMMIO.

B so6usix paiionax Tamsukckoit CCP (Baxmickmii u KyuaGexuit paiionsn),
T/ie JeiicTBHe HOMHOH HEIOCTATOTHOCTH NPOABIAETCSH, KaK 9T0 OBLIO CKA3AHO
BeIie, Ha (JOHe MOBBIMEHHOTO COJEP:KaHUmA B cpefe KaALIMA W CTPOHIHS,
B THCTOJOTHYECKOM CTPOEHIN IMATOBUIHEIX jKeje3 JKUBOTHLIX 00HapYyIKeHEI
OTYEeTJINBO BRIPA;KeHHEIE CTPYMOHJHEIE H3MeHeHNs, XapakTepHEIe Iad KoJj-
JronjiHoro 306a. B HEKOTOPHIX ciIydasx oTMedeHnl MOPHOJIOrHYECKHe H3MeHe-
HuA, xaparkrepusie ayia guddysHoro m yamosoro szoba (Bepmmes, IMTynikapes,
Toemacan, 1966)

Has 300mHBIx paitonos 3abaiikanns (Untmackas ofi.) mokasaHo, 970 HH3-
KOe IOCTYILIEHHe B OPTAHN3M FKHBOTHHIX I0Ja, Mefn, IUHKA, HUKeId 0 XpoMa
COIPOBOKAALTCH NaMeHeHHeM Mop@OJOrndecKoil cTpYKIYPHL MX IMUTOBITHBIX
JHeJie3, a IMEHHO: IIO3JHee cOo3peBaHue napeHXuMBEI, ACUMMeTpH JIOJIE}{I, BO3-
HUKHOBeHHe ajeHoM u wuer (Aimropm, 1963; Aifmropm, Yapropm:kckas,
1966).

B ewicororopunix yemosmax Hodukopcroil moamibl, OZHOTO m3 pPailoHOB
200HOI sHAeMimn KHuprusum, mpocieskeHa peariusa IMUTOBMIHBIX JKeJe3 OBerl
(mo mopdomormueckumM moxasaTessM) Ha H3OBLITOYHOE MOCTYILIGHIEG B Opra-
HE3M Mapramma u crpomius wa gone pedurmra ioga (TypmamGeros, Kawe-
xoBa, 1966). [lluToBumHbIe sKele3sl HTHX FKHBOTHBRIX HAXOMATCS B MAJOAKTHB-
HOM COCTOSTHHH, HA YTO YKA3HIBAET CPeJHHI pasMep (QOIIHKYT, MIOCKMIT
SMUTENNIT, TyCTON HeBAKYOJU3NPOBAHHEIN KOOI,

Paccmorpenntie mpuMepsl M3MeHeHWH MopoIOTHIecKOT0 CTPOSHMS TH-
PEOHJHON TKAHW I0f BJIHAHUEM pAa3JIUYHLIX XNMUIeCKUX (AaKTOPOB CpPEEL
HEeCOMHEHHO SIBISIOTCSA BAJKHLIM IOKA3ATENleM CYIIeCTBOBAHWS CBASH MEKIY
TeOXHMAYecKoil cpefoii  (QYHKIOHNPOBAHIEM IHTOBIIHOI sienesnl. TeMm He
Menee Tpebyercs Goiablag OCTOPOMKHOCTH NPH WHTEPIPETANMI ATHX J(AHHBIX,
TAK KAK HMCCIEIOBAHNSA TOKAZHIBAIOT, YT0 MOP(OIOTHIECKOe CTPOeHNe IIHTO-
BUJHOII jKeJe3nl He Bcerja coorBercTByer ee ¢ysrmum, Hampumep, 6sL10
BEISICHEHO, 9TO JONOJHHTEILHOE BBEJeHNe B PANHOH JKHBOTHBIX coJeil KoGATb-
Ta (mpHm HEXOCTATOYHOM COfEP:KAHNU ero I iiofa B NUTAHWN) BHISHIBAET
3HAYNTeNbHOe yemiaeHne (DYHKINH MIUTOBUIHOI yKeTeshl, XOTS pasMepsl Kele-
3B M Jaske ee THCTOJIOTHYECKoe cTpoeHme (IMOCHeIHEe OTHOCHTCH K JKeIesaM
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OBeI, OCTOSHHO OOUTAIOIAX B YCJIOBHAX cpejibl, OeIHOI iT0MoM I KoOaabToM)
upn srom He namenstorea (Hosanscwnii, Broxuua, 1963).

Onpefienen eIl MHTEpeC MPEJICTABIAKT JaHHbBIE OTHOCHTEJILRHO HAJMIMI
cBA3H MKy (YHKIMOHAJILHEIM HapyLIeHHMeM IUTOBHIHOI jKeJe3hl U comep-
JKAHMeM B ee TRANM Hapagy ¢ fogoM © APYTHEX XHMAYECKHX JI€MEHTOB.
Tak B 300HOHBMEHEHHBIX jKejesax skureneil Mpryrcroit ofmx. yceramomiieno
nossleEnoe cofepsmanne xpoma — 0,021 (Copoxnua, IMasmouenrosa, 1963)
n mapramma — 0,94 me% ma cyxoe memecrBo (IlerpoB, AusGees, JImMurpu-
yenko, 1966), mpmuem ocoGeHHo MHOTO MAapTaHIa CONEPIKANM FKeIe3sl LIPH
rouxounEoM 300e — 10 9.5 m2Y%.

B meworoprix paitomax Tomcwroit 00a. y OoabHbIX BYTHPEHAHBIM 3000M
HAPALY ¢ MOBBIMEHHBIM COMIEPFRANNEM MApraina B TRanm IMUTOBUAHON JKeme-
361 ob0HapyskeHEl OoabIlue Kojuuectsa Mepw — 2,4—4.9 - 10719 ma cyxoe
pemecrno (Capmua, 1966, 1967).

B Beiickoii goanme Amyperoii o6x. npu guddysunoit popme 300a B THpEO-
UgHOI MapeRxHMe HaiieHbl BEicokme gonmenTpaumn maprania (0,39—1,3 ne%
Ha cyxoe BeImecTso; l'oromes, 1962).

Hluropupuasie xexessl OONLHBIX SHASMITOCKEM 3000M RuTEIEH npuHKap-
maTcKknx ofjacTeil  XapaKTepusyIOTcs BBICOKUM cojiepskaHmeM Kobanbra —
74 mreY u omHOBpeMeHHO HOHHKeHHBIM — Mapraunma — 3,8 xe% (ma 3somy)
M ImunHKa ma cyxoe =memectso — 0,53% (Hosamer, 1959 a, 6, 1960).
B Hsano-@Opanmrosekoii 06, IMATOBWIHEE jKeae3bl OOTBHBIX COMePHKAIN
muore Memm — 26,7 mre% u nnmxa — 49,0 mke¥ ma cripoe BemlecTBO IIPH
MajoM KoamuecTBe cemima, xpoma (n-107°%) u mapramna, amommans (co-
orsercrserso k- 10~ m n-107*%, Anronos, 1958, 1959).

Murosnamsie meness Goapunix w3 'opHO-AATAliCKOTO SHACMITECKOTO
ouara, mo masaeim M. . Homomuiimesoit (1961), mpm mmskoM copepsranum
foa HAKATIIMBAIAN OOJIBIINE KoJndecTBa KoOAILTa,

Taxmm obpasom, mpupefieHHBIe JaHHbIE MOKA3BIBAIOT, YTO B PA3IHYHBIX
TeOXNMIICCKNX YCIOBISIX HApyIIelne [eATEIbHOCTH TNHTOBUANON jKeIesnbl
CONPOBOJKAALTCS HaMeHeHHmeM ee XuMuueckoro cocrasa. Ommako B Hacros-
mee BpeMs eIle TPYAHO paTh o0bAcHeHme dTOMY mHTepecHoMy (anry. Tem me
MeHee 2TO #ABJIAETCS elne ONHNM (DAKTOM, JOKA3BIBAIONUIM HeCIyIaiHOCTh
KOPPEIATNBHON 3aBHCHMOCTH PACHPOCTPAHEHNsT SHIeMIIeckoro 300a 0T XIMH-
YJeCKOTI0o cocTaBa Cpeﬂ,}'ﬂ.

Mruoroe gaa HoRMMAHNA POJNM TOTO WIN MHOTO XIMITIECKOTO DHIeMeHTa B
ATHONOTUE BHAEMAYECKOr0 HADPYIICHNs HomHOT0 MeraloiusMa MOTIHM OBl 7laTh
SKCIePEMEHTANbHEEIE HCeCcHefoBaEAA. ONHAKO TAKWX HCCIeOBAHUIL eIme Majio ’
Pe3YABTATH UX 9acTO TPOTHBOPEUHEBRI, Tak 110 BOIPOCY 0 BAMAHAE KODAIbTa
Ha (QYHKINIO IMATOBUIHON KejIe3bl OJHHI WCCIeOBATENN Ha OCHOBAHWUH BKC-
MePAMEHTOB TPUILIH K BRIBOLY, UITO K0OAInbT MOJIaBIser TeATENLHOCTD Kele-
aoi  (IlTapresmu, 1956, 1963; Illocrro, 1959; Tamaxosa, 1959; Ilreiingepr,
Rycesungnit, Akcur, AGonwsns, 1961), npyriie — yeramoBuin, uro HapylieHHe
(GyHEIMKN Reje3sl Bo3HmKaer mpu mepoctarke wobamsra B guere (Hopane-
crmit, 1957; Manamrairre, 1957; HKosamscknit, Baoxuua, 1963; Nosanbcermii,
I'yeryn, 1966, 1966a; Hosurosa, 1963). B To e Bpems psajg ucciempoBaTesei
(Jaimet, Thode, 1955; Holly, 1955) me obmapymmim HHKAKETO HCHCTBIA KO-
fanbra Ha IWUTOBHIHYIO kelesy. Tawue pesyabrarsl HCCIEJOBAHMIT 3aBUCHIT
OT UPHMEHEHNs Malio 000CHOBAHHBEIX, WHOTJA CINIBHO 3aBBIMEHHEIX, 03 KO-
fasbTa W OT UTHOPHPOBAHUA TEOXNMIYECKOH O0CTAHOBKN, NPUBLIYHOW st
FRUBHN JTAHHBIX HBOTHBIX OPraHm3MOB.

B. M. Topaunenxo (1959, 1961) B onbiTax Ha Kpbicax, KOTOPHIM HOKOMKHO
B TedeHue Mecsana ssomumanm 1o 0,03 e NaBr, wmadmopan crpymorennoe peii-
cTBie OpoMa: B UIUTOBHAHOIN jkemese W mepueprmIeckoil KpPOBH CHEBWIOCH
coffepiranue tiporciEa (oupeencHo mo Hopy, cHEBMIOCh Horioienme J-131
FREJIe30i, yennImiaach pesoponna KoMronaa, HAOYX/IH KIeTKI THPEeOUTHOTO HIN-
reausa, J, C. Typenkas (1966), mcmonwnzosas mos3n Gpoma 7,0; 49,0 =
75,0 mre ma 100 2 Beca KphHIiCHl, IPMILIAa K BHIBOAY, 9YTO HOpPMHpOBaHUe
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cofep:kaHnsa OpoMa B DAIUOHE JKUBOTHEIX YCHIMBAeT IOTIOMeHHe ifola IMy-
TOBUTHOI $KENe30il m HOpMATH3YeT ee IeATeILHOCTD.

MosguO TpEMBECTH W APYTHe IPHMEPH! BIWAHWA TOTO WM WHOTO BIeMenTa
HA TedYeHHe SKcHepuMeHTanbHOro 300a. OmHaKO OmMEBKA THX JAHHLIX B3AaTPYA-
HATeIbHA, TAK KAK NpPH BEOOpe 7103, IPHMEHgEMEIX B DKCHCPUMEHTAX, HE
BCETJIA VYMTHIBAETCH COMAEPIKaHMe iofa W APYIUX XHMHYECKHX AIeMEeHTOB B
eCTeCTBeHHBIX PaluoHAX W aJalTanfsi OPramH3Ma K HeAocTaTry foma mu cba-
JTAHCHPOBAHHOCTH ero ¢ APYruMn azeMeHTamu, Kpome toro, gynkimonambpHoe
COCTOAHNE IUTOBHAHON jKelesnl B GONBIINECTBE 3KCHEPHMEHTOR OlieRNRaeTCH
TOIBKO 10 KOCBeHHBIM Tecram (Bec, Mopdonorns), Gea ydera cioco0HOCTH
JKEJIeBBL CHHTE3NPOBATE HO/IHEIe COSIMHEHNA.

POJII: XHMHIYeCKUX 3JIeMeHTOB Cpelabl B BO3HUKHOBEHHHN M pacnpompaﬂ&
HOID DHIeMHYecKoro 306a B Hacrodllee BpeMs H3ydeHa elle HeJ0CTAaTOTHO,
TeM He MeHee yike ceiluac SICHO, 4To OHI WMEIOT ompefieleHuoe (Uanogorn-
yecKkoe 3mauenme, obecHeuuBas, IMO-BHANMOMY, crnemuduKy HogHOTO ofMeHA B
HECOMHEHHO €ro M3MeHeHHS B PA3INYHBIX reoXuMmIecknx ycaosusx. Ha ocHo-
BAHUY COBPEMEHHLIX JIAHHBIX MOYKHO IPEIIOIOMKATh, YTO B JeHTEeIbHOCTY
IIHTOBM[HOM KeIe3hl W peryinsiun ee TOPMOHATLHOI (DYHKIUM ONpejeleHHAH
POAB TPUHAIEKNT BTOPHIHLIM (DaKkToOpaM — KOOAILTY, MEJIH, MAPTAHITY, Kalh-
W10, CTPOHIINIO, IMHHKY, BO3MOKHO n Moamdgeny. HeoOxopnmer janbHeiiniie
SROJIOTHYEeCKHne HCCJIGI[OBEIHHH, KOTOprG IMO3BOJININ 61’:.1 He TOJLKO yCTaIIOBHTB
BOAMOKHOE YUYaCTHe HTHX HIeMeHTOB B OHOCHHTE3e¢ THPEOHIHLIX TOPMOHOB,
HO W BHIACHUTH TOYKH NPHJIO/ReHNs WX B o0MeHe OCHOBHOTO 3JIeMEHTa —
itojja, B cHHTE3e TOPMOHOB U H3MEHeHHAX 00MeHa ReNiecTB, KOTOpHIE MOTYT
OIOCPEeAcTBEHHO RIHATHL HA (YHKIIIO DUTOBRAHOI sxelesnl. Tawum obpasom,
BOSHIKAET HOBaA, DOILIHAd npofireMa TeoOXHMUYeCKOH SROJOTIT BH/IeMITIECKOTO
YEBeIMYeHNs IATOBUIHON FKeJIe35l I DHeMIIECKOT0 3004,

T'aasa 17

IFEOXVUMHUYECKASL 9ROJIOTH S OPTAHN3MOB
B YCJIOBUAX YPAHOBBIX CY BPETMOHOB BHOCHEPDHI
NCCBIK-KYJIBCRO KOTJIOBMHBI

Ypaun B ropumix nopogax Weemk-Hyaberoit roraosummmt. Meeniw-Kynscras
KOTJIOBMHA IIpeAcTaBiIger coboit orpoMEYI0 Mexropuyio smaguny Tamns-Tllassm,
¢ cesepa m jora obpamuenmyio xpedramu Tepcreii- n Hymreii-Anaray. Sna-
9UTENBHYI0 YaCTh BIAMUHB 3aHUMaeT coloHoBatoe 03epo Mceeww-Kymns, maxo-
nameecss ma Beicore 1609 » majg yposHem Mopsa. Bmons Bcero Gepera osepa
TAHETCS IOATOPHas PaBHUHA, TO pacmmpserca o H—12 M, To cy:EnBaerca
J0 HECKOJIBKUX COTEH MeTpoB. Jra paBEmHaA Bmecte ¢ Mcewnik-ynem smiser-
¢sl MCCACI0BAHHON HAMIT yPaHoRoli GHOTeOXNMIUecKoi TPpoBUHIIeIL.

HaunbGomee melconoe comep:xanme ypana 00HApY;KeHO B OCAJOMHEIX IIOPO-
AAX PasHBEIX BO3PACTOB — yrimceTo-KpeMuucTex caanmax (1,07-10-2%), ram-
Hax n opranorenmanix mapecrHAkax (3,0-107*Y%) (Hosamscknii, Bopornnukas
u ap., 1968). Mennmee KommuecTBo ypaHa cofepsKuTes B unecdanmuxax — 1,8-
-10=*%, meramopdusmposarEBx caanmax u tyororriomeparax — 9,0-10-29
(Pexapexmit, Kpyrenras, 1961). Cpennee cofepsanie ypana B KaiiHO30icKIX
OTIOKEHMX, BHICTHIAKNIX KOTIOBIHY 03epa, coctasiser 5,8-1074% (KHpsr-
aos, 1958), mpirtgem Ha XUMHYECKOM COCTABE HTHX GTIAOKEHIN CKa3bIBACTCH
BANAHNE H3BeP/RCHHBIX 100y (rpaHuTHBIe WHTPY3UH), 3aHUMAOIMuX 0oanine
mnomayn B Mecrrk-Rynbseroit kornosune, Cpeam napep:keHuBIX nopon Hanbo-
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Tee BBICOKOE COJiepsRalme ypaHa HAOMIOMAeTCsA B KHCIBIX Topogax. Tak, B
KBapIeBLIX CHeHNT-mMopdupax ¥ TrpanocHeHHT-TOpPUpPax cofepsraiie ypaHa
cocrasiger 5,8-107'%; B aadcKuTOBHIX TpaHHTAX, TPaEET-TOpPHPAX, KBAp-
nessix nopupax — 3,9-10~4%. Cpepnme 1 OCHOBHBIE MOPOABI COJEPIKAT OT
1,4-107%% mo 3,1-10-*9% ypanma. Beicokoe cofepRaHIe ypaHa OTMEYeHO B Jeii-
KokpatoBpix rpanmrax — 6-10~*%: cogepranue ypamEa B uop@EmpoBuIHBLIX
IpaHUTAX ¥ MeTaMopPHUUYeCKNX TOPOjiax NMPUMEPHO OJHHAKOBO H COCTABIALT
coorsercreenuo 3,9-10~* u 3,2-10-1%, JleiikokpaToBble H ANSCKUTOBBIE Fpa-
HuThl MaccuBa Hspui-Omuyn copepsrar 6,0-167%9% ypana. Kpynuosepumcrere
mopUpoBUHEIe CHEMHUTHI cojep:RaT BaBoe Goabnie ypasa — 1,37-10-*9% (Jleo-
nopa, HoruGrosa, 1961; Jleonosa u ap., 1961). TeoxummueckHe yeaosus
Wcenk-Hyaberoil KOTIOBUHBL — BHIX0/BI TPAHATOB, HAJMYNe YIIHCTO-KPeMHMI-
CTBIX CJIAHINEB, 000TaleHALIX ypaHOM,— OIPEeIeJAnNT IOBHIIeHHOe cojlep:Ka-
HUe ypada B mou4Bax KOTIoBHHEL m 03. Wecnik-Hyns m caysmar ocuwomoit pos
BO3HUKHOBEHM GIIOI‘BOXHMH‘TGCI{I’IX ypaHOBI:-IX IlpOBI[H]J,Hﬁ.

Ypau B mousax Wecsik-Ryaperoii kormxosunbl. Vicroununkom ypama B IOT-
nax Mcesk-Hyabekoit KoTmoBmusl cay:kat ropHble HOPoAsl. Bausasume ropHmix
IOpPOJi HA YPOBEHH COACP/KAHHA ypaHa B IOYBAX OLPEENAETCH MEePeHOCOM
OPOAYKTOB PaspyLieHus TMOPOJ, 000rallleHHBIX YPAHOM H HENOCPeICTBeHHBIM
yJacTueM MX B HO‘[BOO6P33OB3HHH, OCOGEHHD MaJOMOITHBIX IIOYB KOTJIOBMHBI,

[Ipomeccsr BBIHOCA ypama u3 paspymalOMUXCA TOPHBIX MOPOK OCYINECT-
BIAIOTCA HECKONBKUME ImyTAMM: 1 — nyTeM BRINETAYNBAHNSA YPaHA U3 TOPHBIX
TOPOJ T PACTBOPEHHS YpPaHOBLIX MHHEDPAJIOB IPUPOFHBIME BojaMu (rpyaTo-
BBIe, TOBEPXHOCTHEIE), HMEIOINUMI FHAPOKAPOOHATHO-RANBIMEBEI COCTAR
CIafoIeIOUYHYI0 cpe/ly; TaKkhe BOJBI, XOPOIIO H3BIEKAS yPaH, MEPeHOCAT ero
B dopme xapbomarmoro wommiexca [UQ2(COs)]*” u B copbuposammoM co-
CTOSIHVN HA TAMHUCTHIX M TymycoBbix uwactunax (Tepmamos, Baryanmm m np.,
1959; I'epmanos, 1963); 2 — MexanndecKoil Murpanuei, ¢BA3aNHOI ¢ BEIBET-
pHB&HIleM I‘OPHLIX nopojm m BHGPFH‘{H])IM HCpeMemeHHeM qacTui HOPO}I H MHU-
HEpaloB BETPOM, JIbI0M, BOJOI; nmpm »Toii hopMe MEUTpamAnM ypama B AIIO-
BHANLHBIX OTJIOKEHIIX I MOYBaX 00pasyoTes OPeOBl PACCESHMA, MPOTSIKEH-
HOCTBIO OT HECKOJALCKIX COTCH METPOB 0 HECKOIBKHX KHIOMETDPOB,

Ypam, BEONETOUEHHBII T3 TOPHBEIX IOPOJ W METPHPYIOIINA B IPYHTOBBIX
BOMAX, MOMKET OCa)KIaThca B mMouBax ¢ oOpasoBaHmeM coJeji THOA BTOpHI-
HEIX MHUHEpasoB: KapbOHATOB, CHINKATOB, BAHAJATOB ypaHWla., JTOMY B 3Ha-
YUTEJLHON cTeneHn clocofeTByeT cyxoif m Kaprkumit kamMat (rogoBoe Koiam-
yecTBo ocagros 100—250 mm) nycrTsIHHBIX cTemeil W NYCTHIHD 3arajHOIL
gacTn Koriaosmasl. Cinaboe mpoMaduBaEme I0YB HTOTO PailoHA KOTJIOBHHBI MPH-
BOAUT K HAROIJIEHHI0O B HUX 3HAYUTENBHBIX KOJIMYECTB YIIEKHCIOT0 KAJb-
maa (7—109% CO;), GpicTpoMy pasioKEHHI0 PACTHTEABHLIX OCTATKOB It
yeTaHOBIEHEN0 CIabolleqounoii peakmunm cpefsl. Murpanus ypada B Tarmx
YCI0BHAX 3aTPYAHEHA.

B Boctoumoil, manboiiee BAasKAOH YacTH KOTIOBHHEL (TOJ0BOE KOJIMYECTRO
ocankoB 400—650 max), mouBhr B OoJBINEHl WM MEHBINEH CTENEHH BHIIIEIO-
geHbl, cofepkaT Maxo KapooHaTos. HoamuecTBo TyMyca B PasHbIX THOAX MOYB
rouebiaered ot 2,0 mo 7%.

B npupopmeix momax mapspy ¢ wapboHaTHOIT (GoOpMOIl mepeHoca ypaHa,
O4eBHHO, MOrYT ObITh I KOMIUIEKCHBIC MIEJAOYHBIC COCHHENUA ¢ TYMOHO-
BEIMEH KHcToTamMu. Murpamms ypadma B 9THX YCJIOBEAX IporekaeT Goiee
HHTEHCHUBHO.

M3 peero crasammoro BEINIe CIEAYeT SaKIIOTATD, YTO YCIOBMSI KINMAara,
pasiamypas crelenn yslaxuenuoctn teppuropun Mecmr-Rynbexoit koriosun-
HEI, a TakMe reojorndeckue m reoMopQorornieckne ocobeHHOCTH HEKOTO-
PHIX ee pailoHOB 00YyCAaBIUBAIOT HAaJH4YHe YYACTKOB C HEOJUMHAKOBBIMH YCJIO-
BHAMI MuUrpanuum ypama, Takue ydacTKm, [aske B Ipeiejax OJIHOTO W TOTO
JKe THOA 1109, MOTYT XapaKkTepHsoBaThCA PA3IHUYHBIM COJePIKAHEEM YpaHa,
cosfianag cBoeoDpA3HYI0 MOBAUKY pachopefeleHNs ero Ha TeppPHTOPUH KOTJIO-
BUHBEI.
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10 MOTOMEHNE HATIAARO WITIOCTPHPYETCA AaHHBIMU, TOJIYyYeHHBIMEI IPH
onpenesennn ypana B mousax. Cojep:KaHIe ypaHa B 1oYBaX KOTJIOBHHEL 10
HanmaM mannbiM KomeGrercsa or 1,2-10~* mo 6,4-10~*9, (B3aro cpemmee comep-
JRaHHe ypaHa mo Beeii raybume mypdgia). Yeprosemsr Kypckoro samoBelHEEA
ME IPIHEAMAaeM 3TAI0HAME CPABHEHHA 110 COMEPIKAHHI0 B HUX XMMWYECKHX
aaementos. Omm comepkar B cpempuem 7,4-10-5% ypama. Takum oGpasom, co-
Jepmanne ypana B mousax Mecek-Hyabckoit kornosuunr 8 2—8,5 pasa Goun-
e, YeM B TePHO3EMHBIX [OTBAX.

HaKOHHeHHB Ypana B pa3JIHquLIX THIIAX II0YB OHpBﬂEHﬂBTCH, TJIaBHLIM
o6pa3oM, mx remesncoM, Tomorpadueil M0 OTHOMIEHAIO K BHIXOJAM IIOPOJ, YCI0-
BUAM MUTPAIUN U OHOTeHHBIMI (HaKTOPaMIL.

Cpenmee cojiepskaHme ypaHa B CBeTHO-OypHIX [OYBAX COCTABJACT: IS
cesepHOro mobepesba (paiior Yommon-Ata) — 2,2-10-4Y% ¢ womebanmamm B
npegenax ot 1,2-107* no 3,5-107%% u mua 103xHOrO mobepexbs (paiton Tona
m Tamrm) — 2,3-1049% c xoneGammsamu or 1,5-10~* no 3,3-10~4%.

s cpermo-0ypeix 1moun, OOraTeIX KaablimeM W MarHHEM, CIefyeT OKH-
maTh HAXOMIEHNe ypaHa B acCOMMATUAX ¢ KapboHATAMH THIA BTOPUUHBIX
mmBepaison: ypanorammra Ca,[UQ0:(CO;),]-9H.0, ceapruura Ca Mg[UO.
(CO3)3] -12H20, amgepconnta — CaNas[UO,(CO3)3] -6H:0. Ha ray6uue
100—110 e ypan moser OcazKlaThCHA ¢ THICOM.

[Mompmxasivu  opMamn ypada B cIaGOMETOYHOR CPEJie CBETI0-0ypHIX
IOYB MOTYT OHITH COGNUHEHHA ypaHA ¢ (BYILBOKUCIOTAM.

Cepo-Oypuie MOUBK 0YEHL OeJHLI OPTAaHUYECKIM BEHIECTBOM 1 COJepsRaT
Goxbnioe KoamuecTro KapbomaTos. XapakTepHo HAIHYNE IUICA; CHIBHAS OTHII-
COBAHHOCTL HalIlofaeTcA Ha pABHANAX, NPIIETAONHX K BO3BLINIEHHOCTAM,
CIOMKEHHBIM TUIICOHOCHBIME TpeTwdnbiMu Toamamu. Cpejnee comepikanue ypa-
ma gAA gaEHoro rtana moys cocrasmaer 2,6-10—%% (ray6uma 0—50 cw —
3,3-10-4%; 90—120 em — 1,9-10~%%).

TopHBle CBETIO-KANITAHOBBIC MOYBEL 3aHHMAIOT BEPXHHE YaCTH TOPHOTO
maeitpa w mpegropea. OEm gopMEpYIOTCA Ha TPOAYKTAX pPaspylIeHOg Top-
BEIX TIOPOJi, B OCHOBHOM Tpaumrax, comepamunx 6,0-10~9% ypama (Kpsuios,
1958). Ilouss wapbomarabie, rymycabie (3,5 — 5% rymyca).

Cpejiil TOPHBIX CBeTIO-KAIITAHOBLIX I0YB H3YYaeMLIX PAiloHOB MAKCHMAb-
Bo 00OTanieHsl YPaHOM IHOUYBEL, 3ajleraloniie Ha TPAHATAX ¢ MOBLIMEHHOH pa-
nuoakrmeuocTeio (JIeonosa, Iaspumun, Barpees, 1961).

Cpenmmee comepykaHme ypaHa B TOPHBIX CBeTJIO-KAMITAHOBLIX TOYBAX paii-
oma Hoxr-Maiinox cocrasiger 4,9-10—*9% (3,1-10~*—6,3-10%%), uro B
cpegaeM B 6,6 pasa Goxplie, yeM B YepHO3EMHEIX mowysax Hypcroro samosen-
muka (cpejmee comepskaHme ypaHa B ToUBax 3mech — 7,4-10~°, xomeGamusn
57—8,8:10°% wa cyxyw wuousy). CBerTqo-KamTanosEe IOYBH OPEIro-
puit xpedros Hymreii- m Tepereii-Anatay HeCKOTbKO OemHee ypaHOM
(2,2:10* — 31-10*%) wu upesHmaoT cojiep;KaEne ypama B mousax Hyp-
CKOTO 3aIl0BeIHAKA B 3 I 4,2 pasa.

Cpenee copepskanue ypaHa B JIYTOBO-IePHO3EMHLIX MEHBINE, 9€M B 0C-
raapubIX mounax Mcecenk-Kyaperoit xotmosumn: u coctanmsaer 1,5-10~*%. Top-
HEIC UEPHO3EMHEIE IOYBBHI, PA3BHBAIONIHECH HA TPAHHTAX I0sKHOro Gepera os.
Heesr-Ryus, comepskar Goubinee rommgecTso ypana — 3,3-1074%.

Jlyroso-comondakoBsie mouBsl Hu3KAX Teppac 03. Mecek-Hyus, mo aam-
meim M. A. I'masopcroit (1953), mpenMyIMecTBeHHO — CyIb(ATHO-HATPHEBOTO
gaconerun, Copepmanme ypana B JAYTOBO-COJOHYAKOBOIl 1L0YBE COCTABIAET
5,0:107%% c xomeSammamu or 4,1-107* o 5,8-107%%. Arrymyasaums ypana
B paccMaTpHBaeMBIX IOYBAX MOReT NPOUCXOAUTH B pPe3yldbraTe IpoIecca
HCHAPUTETHHOT0 KOHIEHTPHPOBAHHSA, Ha ONHOE M3 CTAUM KOTOPOrO ypaH
ocasmpaeTcs BMeCTe ¢ KapOomaraMm W cyabgaraMum B BHJIE COIEil, XOpOIo
PacTBOPUMEIX B BOJE.

He uckmouweno BHIAAEHWe ypana ¢ IUicoM (BIHsSIHME TPeTHYHBIX THII-
COHOCHBIX TONNT), a Takie B JopMe BAHANATOB M CHIAMKATOB ypaumia (Bumo-
rpagos, 1957).
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®opma ypama s mousax Mcemr-Kyanckoit wormosmmpr. Cormacso nmte-
parypebim fanamiM  (Bepmajexmit, 1934; Pomxosa, 1959; Tepacumorcrmii,
1963; Mamora, 1963), rosmomusiMu (opMaMi HaXOMJIEHUsS ypaHA B 109BaX
caefyeT cumrats: 1) BTOpMYHBIE ypaHOBBIe MUHEpANBl (MUHEpaasl ypaHu:ia);
-2) msomopiHYI0 IpPEMEChH ypaHa B HEYpPAHOBHIX MmHepalax (MoHAUHAT, mup-
KOH U T. JI.); 3) oOMeHHBIe (DOPMBI Ha OPTAHMYECKAX W TIHHACTHIX KOJJIOH-
max; 4) KOMIIeKCHBIe COE/MHEeHHMA ¢ OPraHWYECKUM BelIecTBOM; 5) ypaH,
PACTBOPEHHBIA B MOYBEHHLIX pacTBopax.

Comepmanne W cooTHOIIeHHmEe STHX (JOPM HAXOJMTCHS B TECHOH CBA3M C
OMOKIMMATHYCCKIME YCIOBAAMY BEIBETPUBAHMA W XapaKTEPOM IIPOIECCOB BTO-
PHUHOTO MITHEPAJT006pA30BAHIA M «coqe00pA30BAHAAN, 4 TAKMKE HAMPABIEH-
HOCTBIO TI0YBO0OPAZOBATEIBHOTO IIPOIECCA.

Hecommenno, wro manbolee goctynmoit QOPMOil ypaHa NI pPacTeHH AB-
AAITCA COeJUHEHHA ypaHa, pacTBOPEHHBIE B Rojie. YpaH, HAXOJANMAICA B
apyrax gopmax (copbupoBaHBBI Ha HOUYBEHHBIX YACTHIAX H CBA3AHHBI ¢ Op-
raHfyecKAM BeIecTBOM), OpH ompefeneHHBIX yerosmsix (pH cpepsi, BbI-
COKas CIOCOOHOCTHL KOPHCH pacTenmii K 0OMEHY KATAOHOB) TaK:ke CTAHOBHT-
CA JIOCTYIHBIM JIIf pAaCTeHIM.

He mcrmioueHa BOSMOIKHOCTH IOTJIOIIEHHs YpaHA, HAXOAIETOCH B TPYHA-
HOpACTROPEMOiT (opMe, B BuUe MANEPATOB H APYTUX YCTOWIABEIX XHMHIYe-
CKHX coefuHenmil (OKHCIOB, THIPOOKHCIOB W T. I.). B arom ciayuae pa-
CTHTENbHEIE OPraHu3MBI, BRJIENAA YINEKACHOTY W OPraHMYCCKWEe KHCIOTEL,
paspyImanT YacTHUIE MHHEDPAJOB W IepeBOjAT TPY/AHO PACTBOpHMEIe (HOPMEL
DIEMEHTA B JIETKOPACTBOPUMBIE U ycBoAeMble (DOpMEL

¥Ypan B Bogax. Bojgur pex Mccek-Kymscroii xotmoBmHEL oGoramensl ypa-
HOM,

Comep:xanme ypana B Bomax per Tom, Axcy (paitom Tom m Youmon-
Ara) cocrasaser 5,6—5,7-10~° 2/x, wro B mecars pas Goapme, 4eM B perax
HevepHO3eMHON n uepHoszemuoii 308 PCOCP (p. Mocksa — 5,1-10-7; p. Kpa-
cupasg Meua — 5,8-1077 2/4).

Pexa Yy (y moc. Howx-Maiinok) mecer B cmomx Bofax Jo 7,1-1076 2/a
ypana,

o mamaem Crapmka m gp. (1958), copepskamme ypaHa B OJHOI W3
kpyuseiimux per Mceebir-Hymnbekoit ®otmosaubl — [[3epratame Konebiercsa B
3aBHCHMOCTH OT BpeMeHm roga m Mecra ortbopa mpof or 2,8-107¢ go
4:0-10=2 25,

Ypau B pacrenmsix Mcenmk-Kyascroii kornosnusl, B ra6a. 80 npmsemenst
o000IeHARe TaHHBIE COJAePsKaHmsa ypaHa B PACTeNHAX HEROTOPHIX palioHOB
Hcerr-Hynbexroit KoTIOBAHEL

CpaBHATENLHOE H3yueHNe CONepsKaHHs YpaHA B IOYBAX W PACTOHUAX
Heenm-Hynbekoli KOTIOBHELI ¥ IEHTPAJbHON MepHO3eMHOI 3ombl (Hypcrmit
3AM0BeIHNK), NMOKA3BIBAeT, UTO NIPH OTHOCHTEILHO HEBEICOKOM 00O0TaINeHNH
HCCHIK-KY/IbCKNX 1ouB ypamom (B 2—8,5 pas) HAKOIUIeHHe ero B pacTe-
HEAX TOCTHTAET 3HAYNTEJBHBIX BeJIHIHH,

Cojlepskanme ypana B PAcTeHHAX OHONEHO30B (110 HAITMM NaBHBIM AHAIM-
3a 166 ofpasmon) A pasIMYHELIX PaifoHOB KOTIOBHHEI Komedmercs or 3,7-
-107% 70 5,4-10-%% (ma cyxoe BemiecTBO) ¥ IIPEBRINAET YPOBEHE COJEpHA-
HUA ypaHa B DPacTeHHAX NeANHHLEIX uepHodeMubix cremeit (2,1-10-%%) =
1,5—240 pas.

TloBrimeHHOEe cofep;KaHMe ypaHa B PACTEHHAX TIPH BHICOKOH «IONBHH-
HOCTM» (JOPM ero coepdHEHHWil B 10YBAX KOTJIOBHHBI BaBHCHAT OT (IINOIO-
THYeCKAX O0COOEHHOCTEl PACTEeHNUIl, WX aJanTanii K YCIOBHAM CPEALI, HOpO-
TOBOii YYBCTBUTEIBHOCTH K Ypauy, CmocoOHOCTH KOPHEBHIX BBIIENICHHN paa-
© PYIIATE YACTHILI MOPOJALI W MAHEPAIOB W 00PA3OBBIBATL KOMILIEKCHI, Iepe-
BOsi TaKnM 00pAROM TPY/HOPACTBOPHUMBIE COEIMHEHHA HIEMEHTOR B (DOPMEL,
JOCTYIHEIE IS PacTeHuil,

HouuenTpuposanne ypauma pacrenmsamMm u nx Mopdouornueckas N3MeH-
9UBOCTh. [[3 jHTepaTypHBIX MAHHBIX H3BECTHHI MODPMOIOTATECKEe H3MEHEHTH
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Tadmuma 80

Copepskanne ypana B pacTeHHAX GHOIEHO30B PAa3ANYHBIX PaiioHOR
Heenmu-Kyascroli Koraosunnt

Hoacbgmuu- %
e - e
gg;gg:{% e u?el;tgﬂ(’;% mfg Tﬁgﬁ-
TToussr ypana, B % Ipepensl koaeGannit ‘é“ﬁ‘;};‘?}‘ﬂg ﬁﬁ;‘;g‘;‘ﬁ?
Ha cyxoe 3anoBe - GHTHI 060-
BeL1eCTBO KOM (cpepm- TALLEHMS
HUe JaHHBIE)
Paiion YoanmoH-Ara-AHaHbBEBO
Cperio-Gypeie MeHTPaIBHO- 4-10-5 l 5-10-6-—-8,2.10-5 l 19 2,4—40
TAHBIIAHCKEE
Paitonr Tamra, Ton, Keckem-Bean
Crerao-0yphie TeHTpaILuo- 5,6-10-° 1,25-10-5—2,1-10—* 27 6—100
TAHBHIAHCKEE
Paiion Kox-Maiinox
CBeTiIo-KaniTanoBse ’ 1,2.10—4 3,4-105—21-10-* 60 15—100
JIyroBo-coloHYaKOBEIE S 10=5 6,2-10—%—1,0-10—4 18 3—50
" Paiion Taane-Cy
JIyroBo-aepHO3eMHEBIE | 56402 | 37—90:40-% | 3,0 | 1,5—5
Paiton Kajpxun-Cait
Topubie creTIo-KamTamo- ' 8,5-10-° 4,5.10-5-—-51 . 10—+ 40 ' 20240
BElE
BriBeTpeHHEIE TOPOJIED 3,2.10-4 3,4-10-5—3.10-2 150 16—1430
Paiion Kapa-Koax
70 ] 20—150

TlecuaBnCcTEIE TOYBEL oaep—f 1,4-10—4 l 4,3-10-5—3.10-*
Holl Teppacsl

Kypexuii sanoseumk
\ 2,1-10-¢ |1,0-10—5—4,1'1D*Sl ‘

pacrenmil, HPOW3PACTAIONINX B PAHOHAX ¢ HOBHLIIIEHHBIM COJAepMaHIeM ypa-
ma. Y pacremmii Ferula giganthea m Eremurus stenophyllus mpw wom-
nerrpanun ypada s ®Eux or 0,01 mo 0,1% serpeuatores ypommusbie HOpPMEL
¢ HMCKPUBICHHBIMH CTEOIAMNI, CKPYIEHHLIMH JIHCTHAMI W IBETAMH HeImpa-
BUIBHON (OPMBI; 1IEPUCTOPACCEYCHHEAA JIHCTOBAA IIacTuHKA (epyinnl U spe-
Mypyca HEIOpasBUTa W WMeeT jamuaryi (opMy; BbicoTa (epyanl M spe-
mypyca mocrmraer 30—>50 cu smecto 1,5 M (Coromosa, Xpomosa, 1961). M-
MeHUMBOCTL IBeros ommcama pada Epilobium angustifolium, npouspacra-
1omleit Ha teppEropuH, oboraimentoii ypasmom (Shacklette, Hanslord, 1964).
Ha nmomamax ¢ mOBEIMIeHHON pajmoakTHBHOCTRI0 y Prunus prostrata ma-
GIIOMAI0CE U3MEHeHNe OKPACKN W PA3MepOB pPACcTeHHUA; MHOLJA HAOGTIOIAT0CH
HAJWYTE OIYXOleil, MapocToB, yrommernit, Brimo orMedeno cumikenie comep-
JRAHMS XJT0PoPINLIA 110 CPABHEHW0 ¢ HOPMAJILHEIM PACTeHMEM TOTO Ke BHJA
I OTHOCHTEIIRHOE yBelmdeHIe COleP:KAaHNA KRapoTHHA M KcaHTodunmia, Beief-
CTBHE ‘Yero pAcTeHme NpUHHMAaZo OJeIHO-3eIeHYI0 OKPACKY ¢ 3KeJToBaTo-0y-
puim orreEkom (B. Buuworpamos, 1956).

Ha mccnemosannoit Teppuropun Mecnir-Kynbekoit KorioBumsr obHApYKe-
Ha MOpoIormYeckas H3MeHYMBOCTL DACTEHHIH TOABKO B JBYX paiiomax: Han-
wu-Cae n Kox-Maitroke. Hambontee wacto mpoABiseTcs HapymieHHe THIMeEH-
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Pue. 108. 3meeronosunk — Dracocephalum bipinnatum Rupr.

CineBa — HOpMaJbHOE pPAacCTeHHe B HHMKHHMHA [IBaKOBL TEPHCTHIMH JHCTBAMH, CHpaBa — U3MeHeH-

HaA ¢opmMa ¢ NMPOCTO NEePACTHIMH JHCTHAMH, BBEDXY OTHEJbHEIE JUCTBA: @ — HOPMAJLHEHI, 6 — H3-
MeHeHHBI

TaIUH IBeTKa, PaclpocTpaHeHHOe Y pasHbIX BHAOB pacreHmit, Tar, y repanmm
(Geranium collinum) =DpoHCXOQHT BapbUpPOBAHHE OKPACKH BeHYHKA OT PO-
zoBoil o Gemoit. Yepromomox (Carduus) rakske mMeeT HeOOBITHYIO OKPACKY
(Gesbie mBETHL ¢ POBOBOIT TPYOKOI BMECTO APKO-MAaJIHHOBOIL).

Hatmomaetcs omnpefeleHHAs 3aBHCHMOCTL PACIPOCTPAHEHNS 3MEET0I0B-
Hnka aeaskgsimepueroro (Dracocephalum bipinnatum) ot comepkanms ypa-
Ha B ImouBax. Yamie Bcero aTo pacTeHHe BCTpeYaeTrcs HA IOYBAX € CO-
mepsxammem or 1,5-10~* go 3,3-10-*% ypama. B maseMHBIX opramax pacTeHHs
B OTHX YCJOBHAX O0OBIYHO Hakamimpaercs ypama or 3,9-10-% mo 1-10-59%
(ma cyxoe semectso). Ilpm Gomee BEicOKOM ypoBHe ypama B mouse (4,0—
7,6-107%%) ero copmepanme B pacTeHmAX Take mnopprmaerca (5-1075—
2-1074% ma cyxoe BeImIeCTBO).

Pacrenus 3MeerofoBHIKA, KoHIeHTpupyomue ypan mo 2,0-10-%%, cocras-
J10T 0co0yI0 TPynny Mop(OIOrmYecky H3MEHeHHEIX (OpPM, KOTOPLIE MOTYT
BCTpedaThes Ha IYTOBO-IIECYAHBIX I[0YBAX € BERICOKAM COJEp:KaHmeM ypaHa
(7,6-10~%%). ¥V rarux pacremmii HaOMIOTAITCS W3MEHEHHLIC TUCTHA B CTOPO-
HYy VHOPOINEHWS CI0MKHOTO [ABAKABIIEPHCTOTO JHCTA [0 TPOCTOINEPHCTOTO
A Jajke IPOCTOr0 JUCTa € Y3KOH HEpacdIeHeHHOH IHCTOBOH INIACTHHKON
(puc. 108).

Octpomopounnk (Oxytropis nutans), npomspacramomuit B paitone Tam-
I'm Ha 1o4YBe ¢ cofep:kanmem 3,3-10~%*9% ypama, ofpasyer Kagk HOpDMAaJbHEIE,
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Pue. 109. Toprokomocank — Orostachys thyrsiflora Fisch.

CJjiena — HOpPMAaJbHoe pACTEeHHMe, CHpana — M3MEHEHHBIE HKAPINKOBBle DPACTEHHA ¢ BETBUCTHIMH CO-
LBeTHAMMI

Tak 1 M3MEHeHHBIE HK3EMILIADH, BAPbHPYOIINE [0 OKPACKe BeHYHKA I(BET-
ra. Ilpm sToM maMeHeHHBe pacTeHma copepiar 2,1-10~*% ypaua, 1. e. moa-
0 B 2,5 pasa GoibIle HOPMATLHLLX.

Acrparan Bopommua (Astragalus Borodinii) ma wnousax ¢ comepika-
pmem 2.5-10-%% u 3,1-10—*% ypama ROHUEHTPUPYET ITOT HITEMEHT COOTBET-
creerro 6.6-107° m 8,1-10-*% mna cyxoe semectso. Ha mousax, cmiapHO 0f0-
ramennsix ypamom (1,1-107%% m Goxee), c€nocoHHOCTH KOHIEHTPAPOBAHMS
pesko mospacrtaer go semmununi 7,1-10~%% ma cyxoe memmectro. ¥ pacremmit
acrparaia bopomnma, wormearpupyomux or 2-107*% mo 7,1-10-%9% ypana,
Habmogaercsa Moponorndeckag M3MeNUUBOCTh, HANPABIEHHAs B CTOPOHY Pac-
MEeIIeHNA JTHCTOBOM IDIACTAHKA: BMECTO THNHYHEIX ONHOTO—TPEX IHCTOYKOB
B COCTaBE CJOKHOIO IEPHCTOr0 IUcrd O0HAPYKeHo YBeJndeHie WHCIA JI-
CTOYKOB 10 IISITH.

Pacmpocrpanenne ropmoromocHmKa  (Orostachys thyrsiflora) csasamo
TIABHBIM 00Pa3OM €O CBETIO-OYPLIME IOYBAME, COTeP;KalliMHi ypad B Ipe-
memax 1,5-10-* — 2.0-10~%% (ma cyxoe Bemecrso). HopmauanHeple pacreHus
HAKATIMRAKT B THX yeaouax oT 0,6-107% mo 7,0-107°% ypama ma cyxoe
BeIEecTBO. ¥ PACTeHNil TOPHOKOIOCHNKA ¢ 0ojiee BRICOKMM cOIepsiauneM ypa-
ma (1,0-10~*% ma cyxoe BemiecTBo) HAGAIOFAIOTCH 3HAUMNTEALHBIC MOPQOIO-~
ITYeCKIC M3MEHEHIST — HA3KOPOCHbie (DOPMBL ¢ BETBHCTHIMI COLBETUAMI BMC-
¢T0 mpsaMoit oxnmounoir crpenxn (pme. 109).

Haparama xpacmsaa (Caragana laeta), pacrymas ma Ioupe, comep:a-
meir 2,4-10~4% ypanma, nakannupaer or 2,0-10-% mo 3,5.10-%% ypanma. Ha
MOYBAX, CONCPMANMX OOAbIIee KOMMYIECTBO YpaHa, CTEHeHhL KOHIEHTPHPO-
BAHUA CT0 Y Kaparauel KPACHBOI BO3BPACTAET TaKmKe cinbHee. B mocmeamem
caygace Habmogaores MOpQOIOrHIeCcKIle UBMEHEHIA: PACTCHIIE ABIAACTCH MOIT-_
HLIM, KPLUIBS IBETKA MOTYT OLITL IEIBHLIMI I C BHIEMKOH (MTOBTOPSAETCH MPIH-
AN DACHICTHICHAA 0prama), oTAeNbible YacTH BeHdYmKa — Iapyc W JI0H0TKa
ocralorca Oe3 maMenenmmii. MHTepec OpefcraBiser TaKme Kaparaga MHOOTONN-
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crogrosas (Caragana pleiophylla), xonuenrpupyiomas no 1,5-10-3% ypama,
HO He JA0Nas Ipu 8ToM MopdoTornyeckoil 13aMeHIHBOCTH,

Raparana Girepnoropas (Caragana leucophloea Pojark.) mmpoko pac-
npocTpaHeHa Ha LHOYBAX ¢ PAasjIMYHBIM cojep:kamieM ypana. Hopmanbuee pac-
TOHHA €O CBETI0-6ypPHIX nous cofepsxar 3,6-10-5—3,0-10-4% ypawa upn ron-
menrparmuu ero B nouysax or 1,5-10-*% no 2,5-10%%. Ha cmerno-kamrramo-
BEIX nousax paiiona Hor-Maitnok, cogepskamux 3,1-10-*Y% vypama, pacrenusa
3TOro BHMA, MOMHMO BO3JIeliCTBHg ypaHa, CTPafaloT OT HeA0CTaTKa BJIATH B
movBe, W, 0YEBHMAHO, HODTOMY Y HHX NPH KOHIEHTPAIIEH B OprammsMe ypa-
Ha 1o 8,0-10-5% macrymaer yruereHHoe cocrosEMe. B TO ke BpeMs Ha yB-
JMAKHCHHBIX CBETIO-KamITaHOBBIX mousax paiiona Hamkm-Caii, cogepsammux
2,7-107'% ypana, pacTeHus KaparaHel OJeJHOKOPOIl CIOCOOHBI KOHIEHTPH-
porath ot 2,5-10~* go 6,7-10-*Y% ypama, npuueMm B mociejHeM ciydae, KOr-
Jia KOHIGHTPAIMA ero JocTuraja Beicokoro ypomas (6,7-10-% ), mabmoma-
Jgack MopoaorndecKas H3MeHYHROCTD.

ITpoBefeHnBIe HCCAEOBAHIA 0 CONEPIKAHNI0 ypaHa B PACTeHHAX Kapa-
raup OIeHOKOPOIl TOKA3BEIBAIOT, YTO COfEP/KaHne ypaHa H (PH3NOIOTHICCKIE
MPOHEecch peryidalid ero HOCTYIAeHHs B PACTeHHA UAMEHIUBLI ¥ OTHEIhHBIX
PACTHTEJILHBIX MHAUBHAYYMOB JajKe B YCJIOBHAX OJHHAKOBOIl cpemsl (BHyTpH-
OOy JIAHOHHAA HSMEH'—[HBOCTB) 3

aitrery6  (Lagochilus diacanthophyllus) ma mousax ¢ copepska-
Huem ypana 2,5—8,8-107*% jaer odeHh OOJBIIYI0 XHUMNYECKYH) WaMeHUN-
BOCTL: KOJMYeCTBO ypana B pacrennax koaedmercs or 6,5-10-°% mo 5,0-10-4%.
Hopmansusie pacrenms co cersno-Gypeix nous (paiton Yoanor-Ara) rommen-
rpupyor jo 3,0-10-5% nupm copep:mannn ero B moure 2,5-10%9%,

Ha nyroso-comonuaxoroit noupe paitona Hor-Maitnox npn Gonee BrIcO-
KoM copepsRaunm ypana (4,1-10-4%) pacremms saiineryGa B HeKOTOPBHIX cJay-
ganax cofep:Kar aums 6,5-10-6% ypama, mopBeprascs HPE ATOM H3MEHYHBO-
cti. Beposrho 3mech ma (OHE BLICOKOTO CONEDIKAHHI ypaia TPOSABISCTCH
AeificTBHe HECKOJBKNX (DaKTOPOB: HENPUBBIYHOE IS JAHHONO BUIA [TOYBEH-
HO€ 3acoleHne, HEIOCTATOK BIATH MPH MOBBIUHEHHON wiHcosmsiiun u 1. . O6pra-
HO pacTeHNsd, MoNaBnide B HeOJaronpnATHBE MOYBEHHBIe YCJIOBHA, HA COMOH-
MeRATHIX IOYBAX WHCIBITLIBAIT VrHeTeHHEe, MPOSABIGIIOMEECH B KapIMKOBOM
pocre. Hammume croiikoro aanOHHH3Ma IBETKA, HOMAMO KAPJIHKOBOCTH, 3a-
CTABIACT NPENIOA0MKATE, UTO, MO-BHIMMOMY, 3[16Ch MEl HMEEM JeJ0 ¢ 2Hje-
MHIYecKIM 3a00JIeBaHAEM.

B yenoBnax yBIaskHeHHBIX JIyroBO-TiecYaHbIX mHous pailoma Rampxu-Cait
pacrenns cmocoGHE Hakamansath Ao 6,4-1073% ypama Ges npusnaxos yrume-
TEHHH, OcTaBasgch BHEINHe HOpManbHBIMU. Bce ke HeKoTOpble pacTeHHm i
OTHX MOYBAX MOJBEpraloTca msMeHenuio. VamMeHeHHEBie (opMbl zaiineryba Ha-
KalanmsanT ypag B OOIBIIAX KOWIEHTpAIMAX, YeM HOpPMalbHbIe pPACTeHHH —
0 2,0-10~%% (ma cyxoe Bemectro), Hauboxee oforameHsl ypanoM H3MeHEH-
Hele pacreHma paitoma Hamxm-Cail Ha cBeT/IO-KAIITANOBLIX M0YBAX, KOHIEH-
rpupylomue 5-107*% ypama. Cregyer orMeTnTh, 9T0 B HeOJIATONPHATHOI KO-
JOrmIecKoil 06cTAloBKe DHICMAYeCKAS M3MEHUNBOCTEL (B JAHHOM CIydae alb-
OMHN3M) MOMKET NPOABIATHLCS Ipu Oojiee HUBKNX KOHIEHTPAIMAX ypana B
pacTeHHsAX.

Habmogasmmmecss HaMp caydan MophoJcTHUYecKoll WaMeHYIBOCTI pacTe-
HUiT 11pH HESKOM CONEPsRAHEN B HIUX ypaHa, BEPOSTHO, 3aBUcAT B 0GOJNBINOI
CTEIeHN OT M3MeHeHUH HWHINBAAYAIBLHONH TOPOTOBOIl YyBCTBUTEILHOCTH, 9TO
ABJACTCH BechbMa XapPAKTEPHHIM ¥ IS MHOTHX [APYIHX BHJIOB W XUMITe-
CKHX 2JIeMEHTOB. :

ddenpa mpomesxyrounast (Ephedra intermedia) Berpeuaercst ma mousax
¢ PasiHYHBEIM cofiepskanueM ypama, [Ipm moBsilleHNm KOHIEHTpAIHMN ypaHa B
. mouge o 1-10~* o 6-10~*%, mponcxoouT YMEHBIIEHNE eT0 COACPIKAHNA B pac-
reruax ot 7-1075 mo 1-10-3%. Opgnako npu Hambollee BEICOKOM CONEPIKAHAN
ypama B moupe, pasHom 6,5-10-%%, BosHumkaer ocobasg XuMHYecKas MORH{H-
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Puc. 110. Tapmasa — Peganum harmala L.

BBepxXy — HOopMANBbHBIE I[BETKH, BHH3Y — H3MeHEHIBIe I[BETKH

Kamumst alefpsl, y OpegcTapATeIeil KOTOPOil cofiepikalne ypaHa SBIACTCA HAH~
6oxee Borcorkum u mocruraer 2,0-107°—2.9.10%, mo wupm srom me BeTpe-
gaorca Mopdomorngeckn waMeHeHHBre ¢opmel. Ha mousax, cmasmo ofora-
IMeHHBIX ypaHoM, HaGromgaeTcsa yrEeTeane adyeaphr.

B paiiome Hamwxu-Cas, nmecMoTpAa Ha yrHeTeHWe pPALA pacTeHHNH, HaOIO-
aeTcs NBIIIHOE PA3BUTHE Pa3INYHLIX BHAOB Kaparambl, nureMamka (Scutel-
laria Przewaiski), meposckum  (Perovskia  abrotanoides). Tapmaia
(Peganum harmala) B TaxEx pailoHax o0pasyer MHOr0 MaxXpOBHIX I(BETOB
€ INECTHI0 — JIEBATHIO JIeTeCTKAME BMeCTO OOBIURBLIX ISTH I KOHI[EHTPAPYET JIo
1,2-10-59%, ypana ma cyxoe pemectso (pme. 110).

V3 mpHBeNCHHLIX IPUMEPOB BHAHO, UTO DYHOIOTUIECKAS 00CTAHOBKA OKa-
8BIBACT CHJIBHOE BINAHMe Ha HAKOIIeHWEe YpaHa pacTeHHAMH ¥ BO3HIKHO-
BeHme y mux Mopdosmorndecroil mzmenunsoctd. [losromy upm ofcy:xrpenmm
NONYYEHHBIX JIAHHBIX CcJejyeT BCErjla YYNTHBATL KOHKpPeTHEIe YCIOBHH W
BOSMOKHEIE AJANTANNN PACTHTEILHEIX OPTAHESMOB K KOHICHTPAUWH ypaHa B
cpene. Habmiogaores sHaunTelbuLIe Pasimdis BHYTPHIONYIAITONHON M3MeH-
YHEBOCTH COJIEPsKANisa ypaHa I MOP(OIOTHIECKOTO CTPOEHAs Yy PACTEHMIT Of-
HOTO BHJA B PA3JAYHBIX TeOXMMIYECKHUX YCIOBUAX CPEAEL ¥ Pa3IMIHbBIX
BHJIOB PACTeHWIl BHYTPHOONYJIAIHOHHAS WM3MEHYIBOCTL WMEeeT CBOW Xapak-
TePHEIE YePTHl. XUMIYecKas @ MOPQOIOTHIeCKas HeOJHOPOAHOCTE MOMYJISIIIL
MOMKeT 6BIT]J KOJIEY9eCTBEHHO OXaparTepH3oBaHa. B PABJIHYHBIX TONYIANNAX
KOIHYIECTBO PACTEHNIT KOHIIPHTPATOB MOMKET BAPhUPOBATH OT HECKOIBKUX IPO-
mearos g0 b0—70, wmopdorornueckn wsmemenanix  gopm —or 1-—2 1o
15—20%.

BLI}IBHQHHHH BﬂyTPHHUH][.HHHHUHHH}I H3MEHYNBOCTE ])H(‘»T(;‘-Hﬁﬁ E CBA3HA €
HAKOIZIOHeM ypaHa OpefcTaBiser DoJbNION WHTEPEC U BacaHyKHBAeT Jajb~
Heltmrero Dojee FeTATLROTO N3YIeHAA.

Boarmoe 2magenme [rn mompMaHHA Mopdonorngeckoit m QuaHorormie-
CHOW WSMEHYHBOCTH DACTeHHI MO BAHARMEM pPasIHYHBIX KOHHeHTPamuil Xu-
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MIUECKIX BIEMEHTOR JIOMKHO NPHOOPEcTH TONBRO HAYHHAIOIEeCcs DKCIepPH-
MeHTaJIbHOE H3yueHHe JTHX BOIPOCOB (PKCIEPHMEHTATbHAS TIeOXHMHYECKAH
DROJIOTHA) .

¥pan B KOPMOBBIX pacTeHHsaX u panuHoHax osen, [lonumanme enumHCTBA
TeOXHMHYECKOM CPelbl I JKH3HH MOMKET OBITh IOIYYEHO IIYyTeM COIO0CTaB-
JIeHAA 3BeHLeB OHoreoxmMndeckoii nmmesoil menn. [locrynnenne ypana B op-
raHm3M SKUBOTHLIX BaBHCHT OT COMEp/KAaHHS ero B NHIEBLIX KOMIIOHEHTAX
pannona 1 noegaeMocTn ](OIJMOB.

Jliisi maydeHNs NUIMEBHIX Temeil MUTpPAIiN ypaHa B HAa3eMHEIX YCIOBHAX
GONBIION WHTEpec IPEJCTABIAET oOlpefeliene ypaHa B KOPMOBEIX TpaBax.
Ofpasnel yKoCOB WACTOMINHOI PACTHTENLHOCTH I OCHOBHBEIX BHIOB €CTeCT-
BeHHBEIX I CEeAHNGIX TPaR ObuIN HcciaefoBAaHLl HA Teppurtopnm mambonee pas-
BHTHIX JRUBOTHOBOJAYECKNX xXossiictB Ilpmucenkryiinsa — cex. Rox-Maiinok,
cex. Tom m xommoro 3asoa Ne 54 (Yonmon-ATa) (rabma. 81).

CpaBrenne MpoN3BOARIOCH TAKAKE ¢ €CTECTBEHHBIMI M CESIHHBIMI TPaBaMIL
us Hyperoro samosemumka m Tyabckoii ofanacti  (weploseMHbie ITOYBEL),
a rarxe Mocroscroii (3Benuropogckuii paiton) n Kanyskceroit (Boposcrmit
paiion) obmacteil (KepHOBO-mOA3OMICTEIe 1M0uBE) (Tadm. 81).

TaObauma 81
Coplepsranue ypaHa B PasHbIX BHJIaX KOPMOBBLIX TpaB paiionoB Iecnik-Kynberoit

KOTJOBHHBI W PAifOHOB YepHO3eMHOI I HeuepHO3eMHOIl 30H
Eeponeiickoii wacrn PCOCP (B 9 ma eyxoe Bemecrso)

\ Yepio- Hevepno-
Heenik-Hyabckad KOTIOBIHA 3emMHan 3eMHadg
30Ha 30Ha
Tucao
Hopwmo 3 MocKoB=-
OPMOBEIE TPABLL 00pasnos i . ot ﬁyg;;l:aﬂ CHAR M
Maiinox Ton i’[l-‘liél‘}]beﬂo cras iﬁ?a‘?’m'
OGMACTH | (Fracru
Jlionepaa 19 1,03-10-5| 7.6-10=%] 6,3.-10-%| 2,1-10-6 —
Haesep g — - — — 9,8:10-7
Jrenapuer 4 — = 3.8:10-° — —
CeHo OBCHHOE 16 8,5-10-%| 57-10-¢| 4,3.10-¢] 1,3-10-6 —
Buro-oncamaga cMech il — — — — 9.6:40-7
Ryrypysa 11 — 58100 4.3 100 | 14100 —
JepHO oBeC 14 1:8-10-81 1. 7108 | 4.7.10=%F 1.0-10=5 1.1 40"
CeHO JTYyroBOE W YKOCHL ar 3,88-10-°]1,64-10-511,04.10-%| 2,4-10-6] 9,4-10-7
©CTeCTBeHHLIX MacTOMII
CesiHble KOPMOBBIe 81 9,3.10-%| 6,3-10-¢|4,63-10-°6|1,67-10-¢| 1,5.10-¢
TPaBLI

Ilpu cpaBuwTeqLHOM H3YYeHHH COleP/RAHHA YPAHA B KOPMOBBIX TpaBax
PA3HBIX TEOXMMIYCCKNIX PAOHOB OBIIO yCTAHOBIEHO, UTO YPOBEHDL HaKOIJIe-
Hng ypana B kopMax paitfona Hox-Maitmok Hecewk-Kyabekoit KoTaoBUHEL m09-
T B 2 pasa IpPEBHIIAET YPOBEHb €ro HAKOIJIEHHS B KOPMOBLIX TpaBax
paitonon Yommou-Ara n Tom; u 8 19 pas Gonsmre, yeM B JIyroBoM ceHe H
YROGAX eCTeCTBEHHBIX nacT6mu yepHo3eMHoil 30HBL, B 40 pas Gombmre, WeMm
B JIYTOBOM CeHe M YKOCAX eCTeCTBEHHBIX nactoum MockoBeroit u Haqy&a-
cROIT obmacTeil.

Ilogcuer cyTOYNBIX PANHOHOB OBEI, COCTABICGHHBIX W3 PasIMIHBIX KOP-
MOBBIX KOMIIOHEHTOB, 110Kasaj, 4To eskecyrtouno osusl paitoma Hor-Maitnor
norpebaaior o1 300 o 1300 mre ypaua; osusl paitonoB Yoanon-Arta n Tom —
150—600 mre; oBupl TePHOBEMHBIX PaiioHOB Tyasckoit obmactu m Hypcroro
3aM0BEIHAKA, a Talke M3yIaeMBIX pailoHOB HedepHO3eMHOI 30HL1—20—
60 mre ypana.
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Baaxanc ypanma B oprammsMe oser. OTiokeHHme ypaHa B OpramH3Me OBeIll
H3 paiioHOB ¢ DAasIMYHEIM €T0 COJEpP/KAHHeM BO BHEIDHEH cpefle OmpeResf-
JIOCHh OyTeM IO0CTAHOBKM 0aaHCOBBIX OMEITOB.

B Tabn. 82 mpumBomsTes 0OCHOBHEIE Pe3yIbTATHL 0AJAHCOBEIX ONBITOB.

W3 obmero xoamdecrsa ypaHa, mOTPeGIseMOro KABOTHBEIMH, OIpeleeH-
Has €ro 9YacTh BCACLIBAETCHA B KENYMOYHO-KAIDEUHOM TPaKTe H Iomagaer B
ApyrTue BHyTpeHHWe opraHel. OJHAKO BeIHYIHA BCACHIBAHUS ypaHa Y OBEI]
M3 pasHbIX Te0XMMHUYeCKAX pailoHOB HeogumHaxosa. Taw, B paiiomax Hok-
Maiinok m Yommom-Ara Mecek-Hynsckoit wormoemuer m3 634 mre (500—
741) ' m 163 mre (137—184) ypama, morpeGiseMOro OBIAMHI B YCIOBARI
OIBITa, BCACKIBAETCHA, cooTBeTcTBeHHO, 17 Mrz (11,5—25) m 7,3 mre (5,6—
9,5) ypama; B paitone Hamy:xckoit 001, ¢ HOpMaJIBHEIM COflep/RAHAEM ypaHA B
cpene u3 20,5 mre (16—24,6) ypama, morpeGisemoro oBIaMH, BCACHIBAETCH
peero gumis 2,3 mrz (1,25—3,2). OcHoBHag 4acTh ypaHa B KOJHYECTBE OT
96,1 mo 98,4% or o6mero ero mOCTYIIeHNH B OPraHU3M FKUBOTHBIX BBEIBO-
IATCA YepPes sReIyL0THO-KAIIEeTHBI TPAKT.

OusiTel MOKABEIBAIOT, 9T0 sKABOTHEIE Mcechk-Hynbekoit kotmosmusr obmama-
0T GoXbIIeil CIOCOOHOCTHIO BEIBOJATH YPaH Uepes sKely0THO-KIIIeYHbll TPAKT.
Y osen paiionos Hor-Maiimok m Yommom-ATa BEIBOJUTCA COOTBETCTBEHHO
617 (485—726) m 155,5 mre (132—178) ypama; y KamymCKHX OBel] —
18,3 mre (12,8—21,7) ypama.

Tarnum o0pasoM, KeTyTOYHO-KHAIIEYHEIM TPAKT RUBOTHBIX SBJISETCA 0OC-
HOBHEIM KaHAJOM, IPENATCTBYIOMMM NPOHMKHOBEHWIO ypaHA B ApPYrHe BHYT-
PeHHAE OPTaHEL

¥Ypam, BCOCABIIHACSH BO BHYTPh OPraHM3MA OBEIN, YACTHIHO BEIJENAETCH
IOYKAaMH, YaCTh JKe ero OTKIajbiBaerca B oprapax u tramHax. Ws 17 mxe
ypaHa, eMecyTOTHO BcachLlBaioImerocsi B oprammsm osern pailoma Hox-Maii-
HOK, 7 mkz BeIBouTCH ¢ Mouoi. Ilourm oserm paiiora Yommom-Ara emecy-
TOUHO YOANAKT W3 OpPraHU3Ma 2 JMK2 BCACHIBAIINErOCA YpaHa, IOYKH Ke
osern paiiona Hamyskckoit o6 emecyrodso seieofar 1 mkxe, Takum oGpasom,
MOYKM SBIAIOTCS BTOPHIM KaHAXOM BEIBe[IEHNS ypaHa W3 OpraHU3Ma OBell,
HpUYeM Y KHBOTHBIX M3 pailoHOB ¢ IIOBLIIIEHHEIM COJEP/KAHNEM ypaHa B
cpefie oHE 061a7aioT GoJbINeN CIOCOOHOCTHIO BHIBORHUTH YpaH W3 OpPTaHH3MA.

B mccumemoranmax ma giogax OBIO TAKMKe HOKA3aHO, YTO B YCIOBHAX IIO-
BEIIEHHON0 EeCTeCTBEHHOTO NOCTYINIEHHA ypaHa B oprasmaM Habmopgaercs
yBeJMueHUE ero BETesgenus ¢ Mouoit m wamom (Hosuwos, Pesamos, 1962;
Bepnanrosa, 1964).

Banancossie OUBITH HOKA3aJdH HEOTHHAKOBYIO CTEIEHb OTIOKEHHT ypa-
Ha B OPraHW3ME OBeIl DailoHOB ¢ IOBHINIEHNHIM U HOPMAJIBHBIM €ro COAep-
sKaHmeM BO BHemmHeil cpere. CpemHecyTowHOe OTIOKeHHe ypaHa B OPraHm3-
me oser paiioros Hok-Maitrox m Yommon-Ara coorsercrsenno pasHo 10 (6—
15,7) n 4,6 (2,6—6,4) mre. lna osem w3 paitoma Hamy)kckoir o001 Bedm-
ymHa orioskemma cocrasmama 1,3 (0,6—1,8) mre ypama B cyrkm. Ilpose-
7eHHEIe HCCIEOBANAA He [Aal0T IPeACTABICHHS O BHYTPHIONYJIANHOHHON W3-
MOHUYHBOCTH y OBEIl CHOCOGHOCTH PeryJHpoBaTh O0MeH ypama B YCIOBHAX
PasIUIHON TeOXHMHYECKOW Cpesl, HO OHH IIOKA3LIBAIOT HAJHYNe Y MKHUBOT-
HBEIX ONpeIeleHHLX (PU3HOJOTMYECKNX aJalTHBHBIX pPeaKknmii Ha coflep:RaHue
ero B pamuoHe.

TlopmInenHOe OTIOMeHTe YPaHa B OPraHH3Me JREBOTHEIX B YCJIOBHAX paii-
oHAa 00OramieHHOr0 YPAaHOM, HaOXIOAI0Ch TAK/Ke B 0aJaHCOBBIX ONBITAX, IIPO-
pomBIIMXesl ma Teastax YamvenoM m Xammemcom (Schapman, Hammons,
1963).

Conep:xanme ypama B skmpotHoM opranuame. Cpeqm pasHoofpasma BH-
JIOB $KUBOTHEIX OPraHUBMOB HamGOILINHII WHTEpec Mia HaydeHus dPderTuBHO~
CTH JeCTBHs ypaHa NPeIcTABIAIT BUAB PACTHTEIbHOAMHBIX JRUBOTHBIX, KO-
TOpHe TMHTAOTCS KOPMAMH JAHHO reoXmMHUeckoii mposuEnun (IpAMas CBA3E

1 Byeck B cKOOKRAX yKa3aHH Mpefessl Koldebanuii BeackiBaHHA ypana (B MK2).
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Tatbauuma 82

Cpeanecyrounbiii fasane ! ypana B opranmaame oser (sospacr 14—16 mee.,
Bec 34—38 n2) paiiono Heenk-Kyanexoli kornmounbsl m HeuepHodeMHoii 3onbl (B Mie)

IToerynuiao yYpaHna B Opranusm

B TOM 4YHCJIe

Komnye-
Paifonsl ncciefoBanna CTBO M-
BOTHBIX BCero
¢ KOpMOM ¢ Bojoii
C DOBBIIEHHBIM COJlepP;KaHUEM ypaHa
BO BHeIIHElH cpeje
HKox-MajtHok i 634 628 6
(500—741) | (494—731) | (4,4—10,2)
Yoamon-Ata 6 163 157,8 9,2
(137—184) | (132—179) | (3,8—6,0)
C HOPMAZLHBIM COJEP/RAHHEM ypama
BO BHELIHel epejie
Boporcruit paitor, Kaxy:kckana ofir 10 20,5 19,9 0,6
(16—24,6) | (15,3—24), (0,4—0,7)

' TIpegpapuTebHBIA M yUeTHBII mepHonsl — mo 10 mueii.

9epes 3BeHO OGHOreoXHMHUIECKOH IHNINeBOIl Ield — PACTeHMA), H KpoMe TOTo,
caMHI Y4YACTBYIOT B IleIll NHTAHHA — B IepeHoce XHMHUECKAX 3IeMEeHTOB B
sapepliaiee 3BeHO OHOMeOXUMHYECKON NMINEBOH IENd — OPraHU3M dYeaoBe-
Ka. B arom cmyuae mauGomee yHOOHOUN MONENBI0 MOGKET CHYIKHTL TaKoe
TPABOATHOE KUBOTHOE KaK OBI(A.

Copmep:xanme ypama B OpranisMe OBeI[ 3aBHCHT OT €ro KOJIUIecTBa, IOCTY-
nmaeMoro ¢ xopMoM. OBIB, BHIACANIIHECA HA eCTECTBeHHBIX MAcTOMIIAX
Heepii-Hynpckoii KOTIOBHHEI I PailoHOB YepHO3EMHOIl M HEYePHOZEeMHON 30H
Egponeiickoii vactn PCOCP, noayuaor © RopMamMm pasinyHoe KoJaudecTBO
ypana. B mambomnpmeil crenemy o0orameHBl ypaHOM KOPMOBBIE DAMHOHEL 3KH-
BotHEIX paifona Hox-Maiinor Weewk-Ryineroit  wormopuner. Comepskanme
ypaHa B KOPMOBBIX DalEOHAX OBEIl APYTHX paiioHOB KOTIOBHHE B 1,5—2 pasa
aizKe. B oprammsm oBer; pailoHOB YepHO3EMHOI U HEUEPHOZEMHOIT 30H eKecy-
TOYHO C KOPMOBBIM panmonom nocrynaer B 10—60 pas Mempime ypama 1o
CpapHeHHIO ¢ ©ro IOCTYIJIeHHeM B YCJIOBHAX pasauuHbIX paiionon Hecpik-
Hyascroit RoTnosun.

IIpn nmomajanum ypama B ;ReIyJOTHO-KUINEUHBIH TPAKT JRUBOTHHIX 3HA-
gnTeNbHAs YACTh €T0 BBRIOPACLIBAETCS T3 OPraHA3Ma ¢ KajgoM. Y paH, BCOCAB-
IIHiHCA BO BHYTPeHHHE Cpeflbl OPraHu3Ma, YaCTHUHO BBIBOMUTCS MOTKAMU, IPY-
Tag jKe ero 9JacTh pPACHpeJeNsieTcsi B OpranmnsMe, oTKIagblBasgch B OpraHax
1 TRAHAX — KOCTHAX, KOjKe, IIePCTH, MBIINNAX, BHyTpeHHnx oprafgax, (CremeHn
KOHIICHTPHPOBAHIA ypaHa B OPTAHISMe OBel; ONpemeIseTeS XapaKTepoM MX
aganTanud K TeOXuMATECKAM VCIOBHSAM CPesl.

Pacuer copepanuma ypana B OpranmsMe oBell IPOBOJHTCS CJAELYIOMHAM
o0pasoM: B HaBecKaX IpPeIBAPHTEILHO B3BEMICHHBIX OPraloB I TKameit ompe-
mensmack KOHIEHTPALHS ypana, 3aTeM BBICUMTHIBAIOCH cOJepsianme ypana
BO BCeil Macce OpraHoB W Tkameil (cm. Taba. 84). llosydeHHBIE BeANIHHEL
SYMMHEDPOBAJIHCH 1, MCXOMA W3 JREBOTO BECA JRUBOTHOTO, PACCUNTHLIBAJIOCL IPO-
IeHTHOE COflePsKaHTe YPaHa B opTaHmsMe.

B rafy. 83 mpmeefiensl cpaBHHTEIBHEIC [aHHLIe M0 COMePKAHHI0 YpaHa
B oprammaMe osel (B % Ha cyXoe W Chlpoe BeIECTBO), pPasMeN[EHHBIX B
pasnmuIubIX paiionax ypamonoii npopuunun (Mcecmk-Hynbcrag xormosmna), o
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BbI,lleJIBHD YpaHa M3 Oopranmama
B TOM 4HCJE Samepmano
Beocaaoch 3anepiaHo ypaHa B opra-
ypaHa B opra- ypaHa B opra- HU3Me, B % OT
BCero REJTYI09HO- HUBM HH3Me TOCTYTHBIIEro
EHIIeYHBIM ImoYyKamMm
TPaKTOM
624 617 7 17 10 1,6
(491—733) | (485—726) | (5,5—9,3) (11,5—25) (6—15,7) (0,9—2,3)
158 155,7 2 7.3 46 3
(135—181) | (132—178) | (2,1—3,1) (5,6—9,5) (2,6—6,4) (1,8—4,0)
19,3 18,3 ey 9 1,3 6
(14,2—23) | (12,8—21,1) | (0,5—1,4) (1,2-3.2) (0,6—1,8) (3—12)

OpPE HOPMAJILHOM €ro ypoBHe (pailoHEI TePHO3eMHOII W HeuepHO3eMHOI 30H
Esponeiickoit wacrn PCOCP) Bo memmeit cpeje.

Nz rabn., 83 camepyer, ato mamboiee BRICOKAs KOHIeHTpAIMA ypaHa Ha-
Onopaercs B opranuaMe oeer paitona Hoxk-Maiimor, OBuer sToro paiiona mo
CPABHEHHUIO ¢ OBIAMI W3 00JacTeil 4epHO3eMHON 1 HeYePHO3eMHOM 30H Ha-
KammmBaioT ypana B 8—13 pas Gousime.

OTHOIleHMe KONMYECTBA ypaHa B OpPraHHaMe OBeI[ K ero KOJAHYecTBY B
KOPMOBBIX pacrenmsax (Koapdumment puckpuMuHAmMEH) B yeaoBuax Mceenik-
Hynscroit wormomest MeHpme 1 m cocraBiaser puas paffoma Hor-Maiinor
0,4 (0,3—0,5), mna paitoma Tom — 0,6 (0,4—0,8) m puaa paitoma Yommon-
Ara— 0,7 (0,6—1). B ycmoBuax uepmoseMHoil 30HB LBpomeiickoii uacTm
PCDOCP »10 ormomenume mpubamxaerca k 1 (1—1,4), a B paiionax He-
wepHO3eMHoil 30mEr — 1,6 (1,3—1.8).

Tatauma 83

Cojepskanne ypana u mpefedsl ero n3MeHeHHil B OprammsMe OBell Pa3ImuHBIX
X03AHCTBEHALIX NONYIANI B paiionax ¢ pa3InYHON ero KoHIeHTpanneii
(% Ha cyxoe pemecTBo; B CKOOKax — U, HA CHIPOE BEIIECTBO)

Heenik-KyIbecKast KOTIOBAHA YepuoseMHan 30HA i{)‘ﬁ*{‘l"mam{“a”

, 5 Raay:craa n Moc-
Hox-Malinor Ton Yoanon-Ara Tyabcrad 001 KOBCKAaf 0OJIACTI

1,6-10-5 9 2410=°% 8,3-10-6 1,8-10-8 1,6-10-6
1,3-10-5— 7,5-10-6— 7,2-10-6— 1,75.10—6— 1,35-10-5—
—2-10-5 —1,35-10-° —1,1-10-5 —9.4.10-7 —1,8.10-¢
(6,2-10-9) (3,7-10=9%) (3,3-10-9) (7,8-10-7) (6,3-10-7)
(5,1-10~6— (3,0-10-6— (2,9-10-5— (7,0:10-7— (5,4-10-7—
—8-10-5) —5,4-10-%) —4,4-10-9) —9,4-10-7) —7,1:10-7)
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ABEKUE TMEHEHE oGy

HOCTIHGNT  Mbidysl  CEDOYE  MOIE
o3z

Puec. 111. Cpasunrensnoe cofepskaHHe ypaHa B opraHax M TKAHAX oBell u3 paiioma, ofo-
ramennoro ypasom (Hok-Maitnok, Hecnk-Kynnckas KOTJI0BHHA), W PafOHOB YepHO3EM-
HOIl 1 AeYePHO3EMHO 30H

1 — paifon Kox-MaitHok, McchHIK-KyabCKasg KOTIOBHHA; 2 — 4YepHodeMHEIX pa#om Tyabckoil o0iL.;
3 — HeyepHoseMBHe pailoEE MockoBckOil B Hamyckoi obnacreit

ITomydeEHBle [aHHLIEC NO3BOISIIOT CHENATh BEIBOX O pasiMmYHOM Xapak-
Tepe ANallTHBHBIX peryaanuii ofMeHa BeIecTB B OpPraHH3Me OBEI[ IpH He-
OJIMHAKOBOM YPORHE COJIep;KaHUA ypaHa Bo BHeIIHeil cpefe.

B ycnoemsax mnopmimeHHoro cofepskands ypana (Mcewik-Hyasckas xor-
JoBHHA) OOMEH BeIeCTB y OBel[ HaupasieH B CTOPOHY yMeHBIIEHHF €ro KOH-
IMeHTPATINHA B OpraHu3Me.

Y oBen H3y4YaeMBIX IONYIANHNE B APYTUX TeOXMMHYECKUX YCIOBHAX IPH-
emoco0uTeIbHLIE MeXAHM3MEl Peryianmm o0MeHa BeIecTB HATPABIGHHI JIHOO
Ha Noffep/kaHue B OPraHu3Me KOHNeHTpaldil ypaHa, GAMSKHIX K ero KOH-
HEHTPAUUsIM B KOPMOBBIX pacTeHHsaX (yclOBUsI dYepHO3eMHON B30HEI), IGO0
Ha yBelHdeHNWe KOHIEHTDAIWH ypaHa B OPraHuW3Me JKHBOTHLIX II0 CpPABHe-
HIUI0 ¢ pacreHEsMEu (yCIOBHA HeTepHO3eMHON B30HBI) W NPHOIMKAIOTCS K
ONTHMAJIBHEIM BEIMYHOAM €ro COfep;KaHMsA, XAPAKTePHHIM JJIs OBEI STAJIO0H-
HOI TePHO3eMHOI BOHEL JTO HOATBED;KAAEGTCSA Pe3yIbTaTaMH 0aJaHCOBEIX ONEI-
TOB.

Pacnpenenenne ypama B opraHax m TKaHax osen. Haxonmenme ypaHa B
OpraHaX W TKAHAX OBen maydanoch npu mnossimeHHEOM (Mccnr-Kymscras wor-
M0BHHA) W HOpMaiabHOM (pafioHEI 4UepHO3ZeMHONl W HeuepHO3eMHOII 30H)
HOCTYIIeHHN yPaHa B OPTaHA3M JKABOTHEIX ¢ KOPMOBEIM PAI[MOHOM.

B opramax m TKaHax osen monyisnmii MechR-Kynanckoit KOTIOBHHLI Ha-
KAIIMBAETCS BHAYMTENBHO OoJblIe ypaHa, 9eM Y JKUBOTHBIX H3 IIPOBHHNMI
YepHO3EMHO W HedepHOseMHOH 30H. Oco0GHHO BEICOKOe cofep/RaHme ypaHa
HaOII0manoch B OpraHax W TRKAHAX KEBOTHEIX, B3ATHIX 3 paiiona Iox-Maii-
ok (pume. 111).

CojlepskaHie ypaHa B OpPraEmaMe OBeIl PA3JIHYHBIX MOMYJIANNI, B3ATHIX
B pAasHBIX TeOXHMHTECKHX YCIOBIAX, W €r0 pachOpefeleHNe B Opramax H
TRAHAX NPeJcTaBIeHsl B Tabm. 84.

Homnenrpnposanme ypama B IejoM OPTaHHW3Me, a TAKKE B OTJEIBHBIX
OopraHax ¥ TRAHAX OBEIl ONHOI IONyNANNHN dYepHO3eMHOro paitoHa Tyub-
ckoii o6m. ma 18—259% mpeBrmaer comep:KaHMe ypaHa B OPraHE3Me OBeIl
momyasnuit paitonos Kamysicroit m MockoBekoit obnacreit. B opraEmame ogers
13 gepHO3eMHOT0 paitona Tyanckoit 06a. B cpegaem comepssuTesa 251 mre ypa-
Ha; B opraEmsMe ogser, Mockoeekoit m HanysKckoit ofracreil, COOTBETCTBEHHO,
188 u 205 mre ypama (rabm. 84).
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Tataumna 84

Pacnpejeqenne ypana Mo opraHaM v TRAHAM ! B OpranuiMax oBer
(abcomorHoe copepikanne), (Mmwre)

Meenk-Kyapcrag KOTA0BHHA ;gewl;'li{‘ggeé"g‘l‘f; B HeYepHq-
Cofiepranue ypama B HeIoM Oprame WM THKAHNI

Opransr 1 B Npo-
g geégi)éhw ﬁfﬁ] ?'Ipm_ Tyab- | Mockos: Hamys

4 # S Yo7 2 e g s 4 T~

Bt [T e | Ton AR o s | o

Mbimmmigee 39 13 500 159 97 87,7 33,6 24,3 28,3
Renyjoumo- 11,4 4000 128 81,6 76 18,4 13,6 15,2
KUIIeYHBIH
TPaKT
Ilegensn 2.2 740 5,89 4,77 3.9 2,06 1,88 1:30
Jlerrune 2.4 800 ] 6,24 5,28 1,62 44 1,44
Cepyine 0,7 240 2,54 1,89 1.0 0,6 0,48 0,5
Hogwrm 0,35 120 2.3 1,58 1,56 0,4 0,28 0,3
Cesesenka 0,6 90 2.25 1.2 1,45 0,3 02 0,2
Moar 0,35 120 1.2 0,7 0,6 0,2 0,26 0,2
CeMemEIKA 1 340 da 2,75 2,58 92 1,96 20
Hposn 5,7 2000 14,7 10,8 7,74 4,18 3,92 3,8
Rocrm 18 6200 948 595 515 144 118 130
Homa 6 2100 378 191 172 252 12,6 447
IMepers 47 1600 334 157 144 22,4 9,92 9,6
B nexom oprammame 1987 113 119 251 188 205

! Opragsl B TRAHH Gpasiinch oT 4—8 KHBOTHEIX.

Comep:kaHie ypala B OPraHH3Max OBel] H3 pasauuueix paitoHos Meebik-
Hyabekoii KoTIOBUHE TaKske HeORUHAKOBo. Bo BceMm oprammaMe OBI(BI M3 paii-
oua Hor-Maiinor B cpepnem comepssures: 1987 mrz ypana, sro B 8 pas Bous-
Ille, 9eM B OPraHUm3Me OBel| palloHOB YePHO3EMHOIl M HETepHO3EeMHOH 30H,
M IOYTH B 2 pasa o cpasHenmi0 ¢ oBuamu paiionos Tom (1151 mre) u
Yoanou-Ara (1019 mre) (rabm. 84).

CymecrByer ompejieqeHHas 3aKOHOMEPHOCTL B PACHpefeleHuil ypaHa 110
opramaM uw TEaEaM. HaumGosjpliee KOMMYecTBO ypaHa B OprannsMe OBeI[ U3
pPalioHOB UYePHO3eMHON I HedepHO3eMHOII 30HLI COMNEP:KHUTCSI B OHOPHO-1I0-
KPOBHLIX TRAHAX: KOOBITHBII POr, KOCTH, mepcrh, Komka. Ma epyrpemmmx op-
TAHOB CPAaBHHTENRHO BBICOKOEe cOjlep/RaHme ypaHa OTMEYAeTcs R CeMeHHu-
Kax U ANYHOKAX, MOUKAX H celeseHKe.

lpyrue OpraHnl JRUBOTHEIX 10 YOLIBAIOIEH CcTEMeHN KOHIEHTPUPOBANHII
B HEX ypaHa MOKHO PACHOJORUTE B CJHERYIOMEM IOPALKe: TeYeHb, KOCT-
HELl MO3T, MBIIIIEL, TOXOBHOI MOBT, KPOBL, JIEIKHAe.

Comepsxanue ypanma B PasinuHBIX opraHax (KpoMe TOHAJ) W TKAHIX OBEIl
paitora RHor-Maitmor Meesis-Hyaneroit koriosuner B 3—14 pas Gomnime, uem
YV JKHUBOTHBIX paﬁonon UePHO3eMHON M HedepHO3eMHOoit 30H. BHIcoRas KOHIEH-
Tpanmst ypaHa mabmiofamack B ONOPHO-TOKPOBHLIX TRaHAX — meperm (2,9

-10759%), wome (1,8:1073%) m woerax (1,53-107%%) m suyrpemnnx opra-
Hax — cenesenke (2,5-10-69%) u nourax (1,94 10=8%).

Cojiep:rare ypama B IOYKaX, KOTOPHIE BHINOMHAIOT BEILEINTENLHYIO (DyHK-
nuio, gocturaer, B cpepmHeM, maa paitoma Hox-Maitwor 1,94-10-6%, uro B
5,7 pasa WPEBLIIIACT cofepRANNEe YypAHA B HOYKAX KHBOTHHIX YePHO3EMHOI
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s0HbI it B 1,5 pasa Goabule, 9eM B HOYRax AwuBoTELIX paitonos Tom m Yox-
non-Ara Meenk-Hynseroil KoTIIoBMHEL

Ocobpiit muTepec npegcTaBiger KOHIEHTPAPOBAHMe ypaHa B roHajax OBeI.
Y osen u3 paiioHOB ¢ HOBHLIDICHHLIM 1 HOPMAJIBHLIM CORCPIKAHIIEM YPaHA BO
BHEIIHel cpee HaKOIUIeHWe YpPaHA B TOHAMAX HAXOAWTCS HPHONUBHTEILIO
Ha OJUHAKOBOM YPOBHE W COCTABISET B CPeIHEM f pPasHbix pafioHOB OT
5,8-10-7% (Mocroreraa ob6a.) mo 9,2-10-7% (Hor-MaitHok) ma cnipoe Be-
mMecTBO.

B okcnepnMeHTANBHBIX Ke YCJIOBHAX, TpH gobaBKax ypama (ymeye-
HORHCILIT ypammi) K CYTOYHOMY panuomy openy Haxymcroit oGaactH B Ko-
JMYECTRAX, COOTBETCTBYIOIIAX NOTPEOIEHHI0 ero OBmaMm B mposunrnmm Me-
celk-Hyanekoil KOTJIOBHHEL, KOHIEHTPATHS VpPaHA B CEMEHHUKAX JKABOTHLIX
spaymTenpHe yBeamunsaercs. Cojep:kanme ypana B ceMeHHHKAX GapadulKOB,
MOTYYNBOINX ecTecTBeHHLIH pammon (23 mre ypama B cyTku) Oe3 700aBOK
ypaua, cocrasmmio 0,08-10-6% wua ceipoe semectso. Oforamenue KOpMOBOLO
panmora ypanom B 10 pas (opm Bsememmu 230 mre ypaHa B CYTRH B Té-
werne 30 cyTOR) UPHBOAHIO K VBEIMUYCHHI) KOHIEHTPALMN ypaHa B CEMeH-
HUKax GApaHUMKOB B YeThipe pasa — 2,3-40-69%.

Ilpn comepsxamun ypama B KopMoBoM pammone, pasuom 1150 mxe (obo-
ramenne s 50 pas), 4T0 COOTBETCTEYET ero KOMWYECTBY B PAIMOHE OBl
paiiona Hor-Maitaog Mcenik-Ryanckoli KOTIOBRWHEL, B ceMeHHHKAX Oapamdu-
KOB Hamammmeazochk 6,07-107¢ ypama, mimm B 11 pas Goupmie, wem B CeMeH-
Hpkax GapamYMKOB, He TONYYaBIIHX 700aBOK ypama, W B 7 pas GorbIme, TeMm
cpefHee collepyKaHHe ypaHa B TOHafax open u3 paitoHa Hor-Maiimox.

Taxnm o6pasom, cpaBHHTeNbHLIE JAHHLIE 110 HAKOIJIEHNIO ypaHa B TOHAa-
7lax OBeT B YCIOBHAX HOPMAJILHOTO U IMOBBIIIERHOTO COJEPIKAHUA ero B ecTecT-
BeHHOIT cpejie, a TawKe B YCJIOBHAX BKCHePHMEHTA TPH IOJKOPMKe FKHBOT-
HEIX JOHONHATEILHEIMI J03aMP YPAHA IO3BOISIOT IPEINONOKUTH, YTO B OpP-
ragm3Me OBEI[ DPAROHOB ¢ UOBLIMGHHLIM COMEP/KAHAeM ypaHa CyIecTByer
PEIYISTOPHEL MeXaHuaM, OCYIEeCTRIMIONNI PHCHocoOHTeNbHOE nepepacipe-
ReJeHne ypama ¥ OrpaHHYRBRIOIMII ero HOCTYnJeHme B roHagsl. Opnsr w3
PafioHOB HEYePHOZEMHOM 30HBI, HEIPHCOOCOONEHHEIe K TMOBRIICRHOMY cOfep-
JRAHNI ypaHa B cpeje, HONOOHBIM MEXaHH3MOM pPeryIinum He obzamaior u
UpH U30RITOYHOM NOCTYINICHHH YPaHa B OPTaHH3M TOHAHBL RIBOTHBIX MAJIo
3AMAMIeHH 0T TPOHAKHOBEHNS 1 HAKOIUIEHNA B HEX ypaHa.

Tpu erramcxennn abCOMOTHOTO COJCPIRARMA ypaHa B OpraHax W TKAaHAX,
PACCUNTHIBAEMOTO Ha Maccy OpraHa WM THaHH, OLIIO YCTaHOBIGHO, YTO 74—
76% ypama or o6mEro ero KOJMYECTBA, CONEPIKAIIErOCH B TEJOM OPTaHH3-
Me OBell, B3ATHX W3 PAMOHOB UEPHOBEMHOH II HeYePHO3eMHON BOHBI, TPRXO-
IHTCS Ha oHOpHO-HOKpoBHEe THanm (woctw — H57—63%; woma — 5,7—10%;
mrepers — 5—38,9% ). B memmmax orkmagssacres 13—13,8%; B sxemymoumo-
rmmetaoM Tpakte — 7,4% w Bo BHyTpewnmx opramax — 3,7—5,4%.

B oprammsme osen ms paitoHoB Meceir-Kyiubekoit KOTIOBHHBLI RommdecT-
BO ypaHa, TPHXOAAINeecs Ha ONOPHO-MOKPOBHLIE TKARN, COCTABISET S2—
84%. Ilpu atom B mepern u KoyKe open; Mcenk-Iymberoil KOTIOBHABL OTKIA-
OBIBACTCA 3HAYNTENLRO0 0ONLIIe YPaHa, WeM B TOX Ko TRAHAX OBell U3 KOH-
tpomsaEx paiionoe (16,7 m 19% coorsercrsenmo). Ha om0 Mpimm mpmxo-
autea 7,9—8,6% m ma momo BHYTpewmEmx opramon 2—3% oT Beero Komm-
YOCTBA YPAHa, COXCPRANETroCH B IEJIOM OPraniiaMe OBer.

Tagum ofpasoMm, y oBel, afaNTHPOBAHHEIX K TOBLIITEHHOMY CONEPHAHUIO
ypaua Bo BHEIIHEHl cpeje, MPOMCXOANT TaAR0e pacHpeesenne IIOCTYINBINETo
B OPraHU3M ypada, OpH KOTOPOM OCHOBHAS Ero 9acTh cOPACHIBAGTCH B OLOP-
HO-TIOKPOBHEIE TKAHI — IMepcTh, KOsKY, Kocrm, Tlomamast B IIepers sKABOTHLIX,
VPaH BHIKI0UASTCS M3 00OMeHA BEIMecTB, CTAHOBUTCH (allTacTHBIM, (HEAKTHB-
HEIM» BIEMEHTOM ¥ NepHOANYeCKN NPH JHHLKE YHAATgeTcs T3 OPraHmaMa.
MlepeTHLIH MOKPOB SKNBOTHLIX CIEAYET PACCMATPHBATH KAK OJINH W3 KAHAIOB
BHIBE[IOHNS MOCTYIUBINEr0 B OPraHnaM YpaHa.,

244



Ozepo Hecwk-Kyap — wacts ypamosoro cyGperumona Guoceps — gnoreo-
xumuueckoii npopuunun Mecwsik-Kyasekoii kornosunsl. Vsyuenne Guorensoit
murpanun ypana B 03. Mecsik-Hyas nposomuimocs ¢ yuerom Gmoreoxmmude-
JHOX THIOEBHIX Ilereil, MOKA3HBAOIINX NYTH H IOCIeI0BATEILHOCTH obora-
IeHNS YPaHOM HX OT[eILHBIX B3BEHBEB: I0PCJA, HI M BOJA, PACTHTEILHLIE
¥ JKUBOTHLIE OPTAHU3MBI OEHTOCA U IJIAHKTOHA, PBHIOLL.

JHOMOTHIECKHEE WCCILHOBAHNA NPOBOAMIANCH B IPHOpe/RHONE wacTH 03epa,
B TaK HAa3LIBAEMON IPONYKTHBHOI 30He. JTa 30HA, CBA3AHHAS C IIOBGLIIEH-
HLIM pasBUTHEM XapoBHIX Bojopocieil, yakoil noxocoit 8 10—30 m omosacnina-
er ozepo. Hannume ¢BoeoOpasHOro MHKPOKINMATA /IS CEBEPHOTO, BOCTOYHOTO,
1osxnoro u sanagsoro Geperos Mecsir-Hyns, ofycaosinensoro ero GosbIInME
paamepamu (182 kx B mamEy M 58 kM B MIHMPHUAY), 7aK0 OCHOBAHHE YCIOB-
HO pacwieHuTh IPHOPeRHYI0 30HY BojoeMa Ha 4 Omomenosa. Bcee ocmoBHEIE
KOMITOHEHTEI OMOTe@0XHMMHIYeCKHNX IMUIIeBRIX Ilenell M3yJaJnch B YCIOBHAX ITUX
Ononenosos.

Ypau B BoJge mw usBecTKOoBH X KoHKpenuax. Osepo Mcerx-
Hyan singercsa OeccTOYHBIM BojoeMoM, EHHCTBEHHAas pPACXOQHAS 9acTh BOJ-
HOro OanaHca — WCIADeHHe, KOTOpPOe IPUBOANT K HAKOIUICHIIO B 03epe pacT-
BOpPEHHBLIX coJiell, MPHHOCHMBIX BHafalomuMu pexkamu. VlcTouHHmKOM ypaHa B
03epe ABIAIOTCS TOPHBIe W ocamousbie nmoponnt Weenk-Hynberoit ROTIOBHHEL,
coflep;RaHIe ypaHa B KAHO30HCKAX OTIOREHUAX, BEICTHIANIINX KOTIOBIHY
osepa, cocrasiaser B cpeguem 5,8-104% (Hpouios, 1958). Cpexnnee copepsxa-
Hue ypama B Bofie osepa cocrasiser 3,0-10-%%. 9rto ma nopsjor 6Goxbime,
9eM cpefHee COJep/KAHIle ypaHa B MOPCKOHW Bofe H Ha OJMH-IBA HOPSKA
GombIne, Wem cpejHee cojlep;kaHie ypaHa B pexax m mpecHnix osepax ([ep-
mamos, 1963).

B Mcenk-Hyne makamnusatores xatuonst Na, Mg n ammonsr SOy, Cl 910
03HATaeT, UTO B 03epe HAYAJICHA HPOIEecC MOCTENeHHOTO COXeHAKOIIeHINs, CBA-
BAHHBI ¢ IIePeX0IoM BOXBI OT THAPOKapOOHATHO-CYIb(ATHOTO KiIacca K CYIIb-
daraomy. Pearmums Bojsl ciabomenounas — Bexmunua pH Bapsupyer B Ipe-
mexax or 8,50 mo 8,80.

CpasreHne (QUBMKO-XHMAYECKHX KOHCTAHT, XapaKTepHBIX s o3. Mcewnk-
Ryas, ¢ rpadmxom womedt yeroilumsoern u HopM HaXOKJAeHHs ypaHa B IPH-
ponueix Bomax (Haymos, 1961), maer ocmoBaHuWe cumTaTh, YTO B BOJe O3e-
pPa CoeWHEHHA YpaHA CYIECTBYIOT B BHIIE yPaNMI-KapOOHATHBIX KOMIIIEKCHBIX
ammonos: [U02(C03)2(Hz0)2]2~ m  [U02(CO3)3]*. Boma osepa mepe-
CHIMMEHA YIVICKUCIBIM KaJbIMeM, HA 9T0 YKA3RIBAIOT HaHHBE pacdera mpPow3-
BeleHNs aKTHBHON koHmeHTpamum mis noHor Ca*t m CO3%". B pesyabra-
Te IOCTCIEeHHOT0 HCHAapeHNs MHCCHIKKY/JILCKOI BOAGI B OCAJKH 03epa BBIIA-
JaloT MaJopacTBOPHMEIE KapOOHATHI Kaibusi. AHAIM3Ll KapOOHATHBEIX KOHKpe-
OHil TOKa3aud, 9T0 COJep:KAHIe ypama B HOX Hpesblniaer sexmauss (1,12—
1,76) -10-*% ma cyxoe Bemectro. g peiacHeHus (opMm coefnHeHMii ypaHa
OLII TIpoBefieH TOCIENOBATENLHBI (DPAKMEOBHLIN aHAIN3 KapOOHATHRIX KOM-
Kpenuii — BEIjleIenne BOJHO-pAcTBOpEMOil M obmenmoit opm. Boimo BeiscHe-
HO, yro 90% or Beero ypaua, HaxXogAnierocs B KapboHaTHBIX KOHKPEIHAX, M3-
BIEeKaeTes confanoil muerxoroit. Coemyer oMUAATH, UTO YPaH, COOCAKIAACH ©
KapbOHaTOM KAJbBI[HA I MATHUA, HAXOMNUTCS B 9THX KOHKPEIMAX B BUJIE TPYIHO-
PACTBOPUMBIX COJell THIIA BTOPHYHLIX MHUHEDATOB YypaHa, XapaKkTepHBIX JUIA
30RH  orumeaenns:  ypamoraminta — Ca.[U0:(COs)s]-9H.0, crapriura —
CaMg [UO03(COs)3]-12H50, angepconnra — CaNaz[UO2(CO3)3]-6H:0 m mpy-
r'ux.

¥Ypan B mrax. YcraHoBIeHO, 4TOo KOHLEHTpPAIHA ypaHa B HIAX O3e-
pa Weenk-Hynb, comepskammx GojbInoil TPOIEHT 30JLHOTO ocTatka (82—
91%), cocraBuser 1,36—5,7-10-*% ma cyxoe BemmecTBo W JIEKHT B IIpejie-
JIaX CpeJHNX BeJIHYHH, NPHOMKAsAch K KOHIEHTPAlNH YpaHa B BepPXHUX
ropusoHTax riayboroBomHEEX ocagkoB Uepuoro Mmopst (Crapux m map., 1961). Hou-
OeHTpaIls ypaHa B WIax ¢ MEHBIIAM IIPONEHToM 30abHOTO octatka (90—
74%) mocruraer GoNBPIIMX BeXWYHH W HA MENHIl IOPATOK IPEBHIIIAET CPeji-
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HHe BeJlHYNHB HAROIJIGHWsT ypana B MOPCKHX OCAJKax, 00pPa3oBaHHLIX B IIPO-
mecce cepumenranmn (Bapanos, Ryssmuna, 1958) .

Ypan B OenrocHHX pactenusax. Comepmannme ypaHa ompejend-
J0ch HAMH B BOJOPOCIAX ¥ BOANGIX BLICHIAX PACTeHHAX, NpEICTaBICH-
HEIX B O3epe B MaccoBOM KoamuecTse. I3 BOMHOI pacTHTeNbHOCTH O0IBIIE
BCETO ypaHa KOHIIEHTPHPYIOT XapoBble BOXOPOCIH, HA CYX0C BEIIECTBO KOTO-
pux umpuxonures s 100—1000 paz Gonpime ypaHa, WeMm CONEPIKHTCS ero B
osepe W B IOATOpa pasa Ooiblie, YeM B MOACTHIAIOMUX HIaX. YcTaHOBIEHA
HpO]IOp]]‘IIOHHJIBHﬂE[ 3aBHCHUMOCTH CO,T_[GPH{EIHHH ypﬁHH B HIaxXx OT GO}IOP}HE)-
HHS ero B XapOBLIX BOROPOCHAX, OOHTAIONINX Ha STHX MiIaX. KoHmeHTpHpO-
BAHHC ypaHa XapOBLIMII BOJOPOCIAMHI CBA3AHO ¢ HAKONIEHHEM WMH Kap{o-
HATOB KAJBIHs: 000MOYKH UX CTEHOK HHOrAa o0pasyioT JKeCTKHIT UAHIHDb.
Vpam, HakomiIeHHLI B XapOBEIX BOJIOPOCIHAX B BHAe KapOOHATHLIX MHHEepa-
0B THIA YPAHOTAILINTA, IM0CHe OTMHpaEmA o0oramaer mOICTIIATONe B, 1
0YeBUIHO, COXPAHACTCA TaM B BHJE TexX yie Kapbomartuplx Mmunepasios. Ilpo-
ILIOrojHIe OTMEepIIie BOJOPOCII MOTYT COEepskaTh B JiBa pasa OoibIle ypa-
Ha, yeM KuBhe. TaruM o6paszoM, Haromrenue ypana B mrax ozepa Mecnik-Kyns
TPOMCXOANT B OCHOBHOM OHOTeHHLIM mHyrtem depes duronmrTapnu, obpasyio-
mmeca B XapoBeIx Bomgopocisax. 06 9ToM cnHAETENBCTBYET, ¢ OJHOM CTOPOHEI,
H30MpaTeIbHOe HAKOIIEHNE ypama XapoBBIMHI BOJOPOCISIMH, KOHIEHTPHPYIO-
oMy KapOoHATE KaJBIUA M, ¢ PYTOH,— OTCYTCTRIe (UBMKO-XIMIYECKIX
yemoBmit A Karux-amGo Apyrux nyreit maxominenus ypana. Hajo otmernts,
410 QOJBIIAHCTBO HCCIefOoBATeNeil cuydTalT, 9TO KOHIEHTPHPOBAHHEe ypaHa
OpranuIecKAM BEI[ECTBOM MO;KeT HMeThL abHoreHHOe (PUSHRO-XIMUTECKOe ITpo-
uexossjenne, Ilooyuyennsle HAMH JlaHHBIC 0 OHOTEHHOM IYTH HAKOILUIGHHS ypa-
HAa WrpaioT olpefeleHHYI0 POIb B pazsuThHm 00lee OOMHAX IpeACTABIEHUI O
murpanun ypasa B npupoae. Comepsramme ypama B apyrax somopocaax (Cla-
dophora glomerata, Enteromorpha salina) un sommeix pacrennax (Potamogeton
perfoliatus, Ceratophyllum demersum) mmae, weM y Xaposnix Bojopocieii.

VpaH B RKHUBOTHHX OpraEusaMax 0eETOCa M B OIAaHKTOHE.
CopmepssaHne ypaHa OIpeJeJsAlNochk B OHTOCHBIX OpranmaMax, KOTOpPLIE BCTpe-
9al0TCA B MACCOBOM KOJIMYECTRE M MMEIT GOJIbIIoe 3HadeHre B IMHTAHHHI He—
CBIKKYJBCKHX pbI6: Momdiockn — Radix auricularia L., parooOpasmsie cem.
Gammaridae, nmunnkn komapos (cem. Tendipedidae), mmumnkm crpexos (ot-
psag Odonata). Bemrocuble oprammsmni maxammmsaior B 10—80 pas Goasmre
ypaHa Ha cyXoe BeITecTBo, ueM ero cojepsmnrces B Boge. Gpejn GeHTOCHBIX Op-
ranuaMoB GOJbBIIE BCETO YpaHa HAKAIINMBAIOT MOJIIOCKH, B CKeleTax KOTOPBIX
comeprures 3,15-107"% ypana na cyxoe pemectso. Tak Kark u3BECTROBBIE CKe-
JIeTHl MOITIOCKOB COCTOAT W3 KAJBIHTA M aparoHNTa, To YPaH, BEPOATHO, Ha-
xoauTcA B HuX B opMe KapbomaroB tHma ypamoramrura, Mommockun R. auri-
cularia, codpaHHBIe ¢ XapoOBLIX BOJIOpOCIeil, coflepskaT B 3 pasa Goxpme ypama,
geM MOMTIOCKH, coDpaHHBIE HA KaMHAX. B cBOW odepeis NUIIA MOITIOCKOB 110
COMIEp;RAHMI0 ypaHa TOMKEe pA3IUTAETCSA: XapoOBhIe Bogopocin (meTpur) m au-
ATOMOBBIE, JKUBYINHE Ha HuX, cojepmar, B cpenaem, 2,0-10~°% ypama Ha cy-
X0e Bem[ecTBO, a AUATOMOBEIE Boopocanm — obpacranme xamueir — 6,8-10-9.
Coptep:tanne ypama B npobe mrameToHa, Kotopas cocrosia Ha 90% ns secao-
vornx pauxoe Diaptomus salinus Dad., 6omo 2,2-10~* na cyxoe BemecTso.

Ypan B peidax. [Tpombicaossie poidnr 03. Meesk-Kyns npejcrasienst
Bugamu Leuciscus bergi Kaschkarov  (wefawor), Leuciscus schmidti
Herz. (ueGar), Schizothorax issykkuli Berg. (mapumra), Diptychus
maculatus Steind. (ocman), Cyprinus carpic L. (rapm); copabie phIOE —
Nemachilus strauchi Anikin (ycam wmmm romer), Gobio gobio latus
Anikin (meckaps) m Phoxinus issykkulensis Berg - (roassm). [lanmsie
II0 COZIesRAHMI0 ypaHa B IeJI0M OpraHmaMe pbuI0 mpefcraBieHnt B Tabm. 85.
B cpenseM copable pEIOLI HAKANIHBAIOT B TPH—IIATH pas GOIBIIe ypaHa, deMm
IPOMBICIOBEIE. JT0 O0YCIOBIEHO DA3JINYNLIMHE NHIIEBBEIMH IEISMHI HAKOIJIe-
HUA ypaHa [Jid PasHBIX BHAOB PO, 4To HaXOAHTCA B TECHOI cBE3H ¢ pas-
IMYHEIM Ha0OPOM NAIIEBLIX KoMIOHeHTOB, Q0mel 3aK0HOMEPHOCTRIO s BCEeX
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Pue. 112, Hakonnenne ypaHa OpraHmaMaMi ©u HIaMH, B BaBHCHMOCTH OT COJep/KaHHA
ero B BoJie
1 — xapoBHe BOJOPOCHaHM, 2 — Masl (MOJ XapoBeIMH), § — HUTYaTHle Bojopocam, 4 — Gedroc, § —
PHIOBL

Pue. 113. Coorromenne Kaabnusa ¥ HOHOB YPapWIa B KOCTAX PLHIO
1—pufa ma o3. HcecolK-Kyas; 2 — peiGEl H3 KOHTPOJBHEIX BOJOEMOB

PEI6 ABIsAeTCA ellle MeHbIee KOHIEHTPHPOBAHHe MMM ypaHa I0 CPaBHEHHIO
¢ opraEmsMaMp OGeHTOCA.

Taxum o0paszoM, Ipu W3yUeHWH OUOTSHHOI MHUTpPamWH ypaHa B 03. Me-
cek-Ryns Obuio ycTamOBIeHO, UT0 KOHIEHTPUPOBAHNE YpaHA Yy KHBOTHEIX
IPOHCXONNT ONOCPEeIOBAHHO, Yepe3 NUINEBBIe Ieni, mpHIeM cofep:KaHHe ypa-
Ha ¥ TpajiieHT ero HAKOILIeHHS YMEHLIIAIOTCA ¢ YCIOMKHeHHeM IHINeBOi
meny OPraHU3MOB B IIOCIeOBATEIbHOCTH: BOJIOPOCIH — JRUBOTHBIE OPraHm3-
mur Gentoca — puidnE (pme. 112). Ilepsuunoe HaKomIeHHe ypaHA B WiIax o3e-
pa MOKeT IIPOHCXO[NTL OHOTeHHBIM HYTeM W TeHeTHWIeCKH CBI3AHO ¢ IPH-
SKUBHeHHBIM KOHI@eHTPHPOBAHNEM ero XapPOBLEIMH BOJODPOCIAMHE, HPUKpenjeH-
HEIMH K TJIaM.

TaGaumoa 85

Copepsxanne ypana B peioax (cpeguue npodsi) ns o3. Heenk-Kyas !

Conepranne ypana Conepskanne ypana
D
PriGsr B U Ha Ccyxoe B-BO PrI0er B % HA cyxoe B-BO

Copnais DI ITpOMEICIOBEIe PHIOEI

qefagor 3,4-10-5
TOJIBAHEL 9,0-10-5 gefak 2,7-10-5
YCaHEsI 12.10-4 MapHHEKA 28.10-5
necKapm 5,1 -10-5 ocMaH 2,6-10-5
Kapmo 2,5-10-%

-

Coniepisanyue ypana B BOZe o3epa — 3,3-10-59,
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Tadbamma 86
Pacnpejeaenne ypasa 1o opranaM I TKaHAM peid (B Y HA CyXoe Bemecrso)

Bopoem Opranel ¥ THaHH Hoern Habpst Yemya
Osepo Hccnik-Kyan openn 1,0-10-5 1,1-10-° -
cyoaKk 1,1.10-5 1.2-10:=" —
oCMaH 4,0-10-5 3,8-10-5 —
MapUHKA 4,8-10-°5 4,3-10-3 —-
gebak 5, 24075 6,0.10-5 1,3-40~4
qebavoK 6,1-10-5 D A-10-5 1,0-1074
Kapi 9,3.-10-5 7.3:14075 1,4.10—*
casam 2,0-10—* 4,7-10—5 1,2-10—4
HonrTpoarHbie Bomoemser: 03. CeBan cdopens (1) 1.3:10=2 6,5-10-7 —
(1) m Cammmcrkme upynsl, Iloja- Kapm (2) 1,1-40=58 31075 6,2-10-¢
MOCKOBLe (2)

Pacmpenenenme ypama B opramusMe pbi6 M KOHIEHTPHPOBAHHE €ro opra-
HaMH ¥ TKaRHAMH MIPOHCXONIIO TalkKe HOJH BIHAHNEM IHOIEBHX Henel u
cTenenn 0GOralleHHOCTH YPaHOM HX 3BeHbeB. OHO HMCCIENOBAJIOCH ¥ CleLyIo-
IMNX BHJOB MCCBIKKYJIBCKUX PeI6: (hopemu Salmo ischchan issykogegarkuni
Lushin, cymaxa (Lucioperca lucioperca IL.), wmapuuxku (Schizothorax
issykkuli Berg), ocmanma (Diptychus dybowskii Lansdelli), wuefaxa
(Leuciscus schmidti Herz), uefauxa (Leuciscus bergi Kaschkarov),
rapma (Cyprinus carpio L.), casama (Cyprinus carpio L.). Pacmpepe-
JeHNe ypaHa B PHOAaX OMpPeNEsAIOCh 10 Pe3yIbTATAM AHAIM30B CpEIHHX
mpo0d OpramoB m THaHeH, mnoxyueEHEBX oT O5—o50 pwb. [lna amamusos
OpaJam MOJT0BO3PEJBIX pPhEI6 OMHOr0 BO3PACTA, UTOGBI M30€KATH CYMECTBYIOIIX
BO3PACTHBIX OTKIOHEHUH B HAKOIIEHHH ypaHa. Pe3yibTaTsl aHAINB0B CBEIe-
HEl B Tabx. 86. [lascpaBHeHHs NpHBOMATCA JAHHBIE IO PACIHPEAEIeHHI0 ypa-
HA B OpPraHax W TKaHAX PBI0 M3 KOHTPOIBHEIX BOJOEMOR.

Y HCCHIKKYIBCKHX PEIO cymmectnyer ompepenenHas pauddepeHnmanun opra-
HOB U TKaHeil [0 CTeNeHH KOHNeHTPHpOBAHHA uMH ypada. B opramnsme
puI6 ypam OTRIafbIBaeTCA B OCHOBHOM B IPYIIe OHOPHO-IOKPOBHBIX THaHei:
Yemrye, INIaBHUKAX, KOCTAX, jKabpax, koske. VMaBectHO, 9T0 momH ypammia,
BHEJIPASACH B alaTHTHOE BEINECTBO KOCTHOH TKaHW, BRITeCHAIT Kaubinii (Heo-
van Y. uw Hpomam M., 1961). Hamm 6B10 yCTaHOBIEHO, 4TO AHTATOHH3M
nonos UOy?t u Cay™ BHABIseTcA 1IpH CPaBHEHNH MCCHBIKKYJILCKAX pHIO ©
COOTBETCTBYIOIIUME BHIAMI U3 KOHTPOMLHEIX Bogoemon (pme. 113). U3 na-
PEHXUMATO3HBIX OPTaHOB OOJBIIE BCET0 KOHNEHTPUPYIOT YPaH IMOTKH I IIe-
TeHE, BHEIIQIHAIINE B opraEmsMe Oapbepnbie ¢ynrumu, [logxm mechbrkrynn-
crmx peid comepskar B 10—60 pas Ooabiie ypana, yeM HOUYKM PEIO B3 KOHT-
POTBHBIX BOJOEMOB, WTO CBHIETEILCTBYET 00 YpPAHOBOIT HAIPY3Ke Yy 8THX pHIO.
TIpm mepecuere comep:KaHUsa ypaHa HA OPraH BHIABICHLI ONpEJICICHHEIC 3aKO-
HOMEpPHOCTH pacIpefieleHns ypana B oprammsme pwioer: 92,7% mupuxogures
Ha OHOPHO-TOKpoBHBIE TRamm; 3,3% — ma romaner; 0,48% — ma medens;
0,28% — ma mourm; 0,19% comepswurca B wposu. Takum obpasoMm, u no co-
mepianmo afCOMITHEIX KOIMYECTB YpaHA B IENBIX OpranH3Max HadIoqaioT-
CA aHATOTHYHEIE 3aKOHOMEPHOCTH B €ro paclpegeleHun: MOCTYHAOMIl ¢ mi-
meit B opraHmsM pHI0 ypaH OTKIAABIBAETCS B OCHOBHOM B OIOPHO-IOKPOB-
HEIX THRAHAX W, Omarojaps 9TOMYy, He HapymliaeT OCHOBHBIX (U3MOIOTHYECKUX
dhynrnuit oprarnama.

Y pei6 m3 KOHTPOJBHBIX BojoeMoB (kapm m3 noaMocKoBHBIX CaBrmckmx
npynoB u gopens mz 03. CeBam) pacmpefeleHre ypaHa 10 OPraHaM U TKa-
HAM OCYIIECTBIACTCH PABHOMEPHO, IPHYEM B ONOPHO-TIOKPOBHBIX TKAHAX W
MOYKAX CONePIRATCH Ha IOPAJOK MeHBINe ypaHa, uem y peid n3 03. Meesk-
Ryxne. Ilpu aroit Maioii KOHOeHTpalum ypaHa Bo BHeIIHeil cpefie y poil me
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MBI b TTouku Ileuenn Tonansr (uxpa) ?ﬁggg?ﬂ) Hposb
9,5-10~7 7,5-10-6 5,7-10-7 1,1-10-6 12-10-86 1,3-10-%
25400 6,0-10-5 3,3:10-¢ — — =
4,5-10-5 1,5.10-5 4,1-10-6 2,7-10-5 4,2.10-5 1,6-10-6
4,8-10-6 4,9-10-5 2,0-10-5 2,8.10-6 3,0-10-8 1,2-10-°
4,2-10-6 1,730~ 5,3-10-¢ 5,4-10-6 2,9-10-8 3.7:10-*
5,9-10-° 2,3-10-5 1,4-10-5 5,8-10-6 27-10-°2 3,0-10-5
4,0-10-¢ 1.4:80=0 8,0-10-° 5,8:10-6 1940+ 2,1:40-9
6,1-10-¢ 2.1 o4 b 1.2:40-% 1,0-10-5 1,0-10-5 23:107%
3,4-10-7 1,2.10~7 3,7-10~7 8,5-10-7 9,9-10-7 94-10-7
8,0.10-7 1 3:105% 2.5-40=0 5,0.10-% 1,0.10-8 3,2-10-%

AeiicTBYeT 3aldTHBI MeXaHH3M JEeNOHHPOBAHHMS ypama ONOPHO-IIOKDPOBHBIMI
THRaHAMMH.

Cnemyer oTMeTHTH, YTO COACpIKAHHME YpAHA B TOHAKAX HCCHIKKYIBCKEX
I COOTBETCTBYIOIIMX KOHTPOJIBHBIX PHI6 HAXOMWNTCA HA OFHOM H TOM JK€ YpOB-
He. IT0 HmO3BOJAET CUYHTATh, YTO B OPraHM3ME DPBHIO OCYIHECTBISETCH IPHCIO-
cobuTenpHoe Iepepaclpefelene ypaHa, KOTOpOe HalpasieHO HA CO3[IaHIe
onpejleleHHOr0 YPOBHA coflep:anns ero B roHamax. Mcememosanus mo co-
JIepKAnN0 ypaHa B TOHAJlax PABHEIX BHIOB PHO (MOPCKUX ¥ PEYHBIX), MO-
JIYYeHHBIX M3 DPAa3IUYHBIX BOJOEMOB, IOKA3ATH, YTO KOIUIECTBO ypaHa B
HHEX HaXOJUTCiA HA TOM JKe YPOBHE, 4TO U y HCCHIKKYIBCKUX DBIO U ABIAET-
CfA, TIO-BUANMOMY, IIOCTOSAHHBIM IIPU3HAKOM pPBHIO, Malo BaBUCAIUIM OT COMEp-
sKaHuusg ero B cpefie oduranusa, Eme HemsBecTHA, HO BIOJIHE BEDPOATHA POJb
ypaHa B (pyHRUHH TOHAT, ;

Hzyuenme aroro Bompoca mpejcrasiser GoIbIIOI TeOpPeTHYECKHH WHTEpPEC,
TaKk Kak OmojornMYecKoe 3HAYEHHe ypama emje e Beiscueno..llo mammm pman-
HBIM, CO/Ep/KAHNe YpPAHA B OPraHaxX u TKAHAX PABHLIX BHAOR PHO pasnugHO
I HaXOOHTCA B 3aBUCHMOCTH 0T KOJWYeCcTBa YpaHa, IoHAJaloNiero B opra-
HU3M PHIOB ¢ nuibeit, Boxbmie Bcero ypama mocTynmaer B OPraHM3M pacTH-
TCALHOSHEIX PBI0 ¢ KOPOTKOM I[EIbI0 IHTAHUS — casaHa, 4efauyka, y KOTO-
PBHIX BecoBag MO PACTUTENBHON ITHINM COCTABIAET COOTBeTCTBeHHO H69Y% ™
76%. Menpime Bcero ypama IONJOMAIOT XHIHbIE PHIOE, HampuMmep, (opeis,
IHIIA KOTOPOH COCTOHT B OCHOBHOM H3 COPHBEIX PhI0, MMEONMX CIOMKHYIO Helb
IITAHNS.

Cy6pernonsr 6nocdeps — ypaHopsie GHOreOXHMIYECKHEe MPOBHHIHH. Ypa-
HoBas GuoreoxumMmieckas nposwHIHS Mcechk-Hyaneroil KOTIOBUHBI, BRIIOYAL
03. HMecom-ynn, ompepenenno BEIPHCOBBIBARTCS 110 COJEPRAHUI0 ypaHa BO
BCEX BBeHbAX OMOTeOXMMHMYECKOH NUINEeBOil IMeln: MoYyBoo0pasyomix ropHBIX
Mopofax, mouBax, WIax 03epa, BOAX, PACTeHHAX HA3EMHBIX I 03€pa, Kop-
MAX, CYTOUHBIX PAUUOHAX HAZEMHBIX JRUBOTHEIX, KOMOOReHTaX wwmm psid,
SREBOTHBIX OpraumsMax (oBIBI, pbIGHL).

Teppuropus HaseMHOI OHOreOXUMHYECKOH ypaHoBoil npoBmHOUN Mechik-
Hynpckoii KOTIOBUHEL He ABIAETCA OJHOPOAHOI: HauGoliee BEICOKNE KOHIEHT-
panum ypaEa XApaKTepPHHL A 3alagHONl YacTH IOATOPHOIl PAaBHUHEL pailoHa
Hox-Maiinor (mureith ropsr Hapur-Ommyn) n pua wowmEBIX paiioHos Hajpxum-
Cas (mueiih ropHOro xpebra Tepckeii-Anaray). 9t paiiomsl, ocobenno Hok-
Maijinor, xapaxTepusyOTCH pacIpoCTpaHeHMEM MOPQOIOTHICCKON H3MeHYN-
BOCTH y DACTEHMI — KOHIEHTPATOPOB ypaHa H HAKOIVIEHHMEM ypaHa B opra-
HE3Me JKHBOTHBIX, B HX TKAHAX M OpraHax, CIJIbHEe B OIOPHO-IOKPOBHEBIX
Tranax. B ppyrmx pailomax JoAMHE, Xorg YPOBEHb ypasa IOBBIIIEH, HO
KPUTHUECKIE ero KOHIEHTPAINN He JOCTATAITCH U OHOJOTHIECKHe pearifii
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He BCTpevalnTCda WIM M0 BHIPasKeHHL. B BoCTOYHOH 9acTn moiMHBI HaOmiO-
maoTca OAu3KHe K HOPME KOHIEHTPANHN YpaHa B I0YBAX M PACTCHHAX.
Crnenosaremrpro, ypaHoBag Omoreoxmmmueckas nposubnmsa Wecsrr-Hymnsceroit
KOTJIOBHHE HEOJTHOPOJHA W B PA3INYHBLIX palioHAX XapaKTepu3yeTCs pasimd-
HOIi KoEmeHTpanueir ypaua s Ouocepe. Ho Guomormdeckass ponk ypaHa erle
HE BBIACHEHA, 4TO CO3[IaeT TPYTHOCTH B OMPEIEIeHNN HPHYHHHBIX 3aBHCH-
Mocreit Mesmny Omomornueckumn a@denTaMnu U KOHIEHTpanmei ypama B 0Ho-
cthepe. B mayuenHoii YPaHOBOiI HPOBHHIMH Y JKHBOTHEIX DTOTO pailoEa yora-
HOBJIGHA JIy9IDas cHocOOHOCTH peryiuposaTh o0MeH ypaHa CpaBHUTEILHO C
ApyruMn paiiomaMp (HampmMep, B Y4epHO3EMHON mim HEUEPHO3EMHOH 30HE),
Ifie cojep;KaHHe ypaHa SBIAETCS HOPMAJBHBIM, ¥ YeI0BEKAa M FKHBOTHBIX
HaMu He OBLTa oOHapYIKeHa TATONOTMA, XapaKTepHas [IA OeUCTBHA ypada.
Y denopera He HaOMIOMATOCH YBEJIHICHHOTO YHCTA CIYIACE TmMaTOIOTHH Gepe-
menmoctTn ®m passmrmg maoma. Ilpaspa, B yclnoBmsax ypaHOBOM mpPOBHHOUM HE
HCCAe0RAaN0Ch 00pAB0BAHIE B JKHBOTHOM OPTAaHH3Me pPaBIMYHBIX (OpM coe-
OUHEHWH ypaHa, He M3ydYajlach OATOJOTHSI TKaHeil, mawboiee CIILHO KOH-
menTpupylolinx ypan (KOCTHasg TKaHL TO3BOHKOB, NOYKH), Tie GBUIO BHIACHE-
HO 3HaYeHue 00pA30BAHNA B OPTaHN3ME JWMOHHOH KHCIOTHEL, KAK BO3MOAKHOLO
MexaHH3Ma BallUTHBIX PEAKIUil, NAMeHeHH{T aKTHBHOCTH (JePMEHTOB YIIeBOI-
moro oOMema, o0pasoBaHUs XoJecTeposia I JAPYTUX OMOXMMAYECKHUX NpPH3HA-
Ko® meiicrnua ypama (KHoanbermit, Boporuunras, Jlekapes, Huxuruna, 1968) .

Ilyrem MopmenmpoBanma YCIOBHI YPAHOBOI HPOBHEIHH B ONMLITAX HA KpO-
makax B. C. Jlexapernim (1968) 6puto nokasamo aKTHBHPOBAHNE KUCJIOH I
menounoi (ocdharassl MOYCK, BEPOATHO, IYTEM 00pPa30BAHIA KOOPIHHAMOH-
HEIX cBazeil gepMenta ¢ MeramioM, HcaHTHHOKCHasa U apruHasa He MPOAB-
JANN TpH BTOM YYBCTBHTEILHOCTH K ypaly. Jaciy/RNBaeT BHAMAHHA BO3-
MORHOCTL TOPMOKEHHUA YPAHWI-OHOM TOPMOHO00paZ0BATeNLHON (yHKINIT
murosugnoi skexessl (Hmagmenro, 1959, u ap.). HpTepecHnl mccieqoBamms
I'puna u corpymmmros (Mackler et al., 1954; Mahler a. oth., 1954), noxa-
3aBINHE BOCCTAHOBICHHE AKTHBHOCTH KCAHTHHOKCHIA3bI, aJIberHIOKCH/Ia3bI
(13 KoTOPHIX OBLT yaIeH MOIUOeH) Npn HHKYOANUN ¢ YPAHOM IR BOJbHpa-
MoM. dra 00acTh OMOXUMHYECKHX UCCIETOBAHMII IEpCIeKTHBHA H HEOoOXOJm-
Ma I pefleHHs BAKHBIX BOIPOCOB o0OMeHA ypaHa B ;KNBOTHOM ODPraHm3Me
W BIMSAMA €ro Ha OOMEHHBIe LpPOLECCH B YCIOBHAX YPAHOBOH OGUOreoXmmm-
TeCKO ITPOBHHIAM, 2

Ho ypam, kax W3BECTHO, ABIAETCH PAJNHMOAKTHBHBIM BEI[ECTBOM, O-M3IY-
qareneM. ['eOXHEMIYECKAA 9KOJIOTHA B YCAOBUAX YPAHOBBIX ITPOBHHIHI JOJK-
Ha U3YYNTH BOBMOKHBIC BIMAHUA G-U3Jy4eHH ypaHa, HARAILINBAIOMErocs B
TRaHAX KuBOTHEIX (oBen, pui6). Ilpm aToM, mo-BEAMMOMY, 3[ech He AOCTHA-
ralnTcesa KOHNEHTPAIN, MOTyIne BLI3BaTh Owomormueckue adderts. Iloatomy
BOBHUKAET BOIIPOC 0 BO3MOMKHOCTH clenm(uIeckoro KOHIEHTPHPOBAHNA ypaHa
B KIeTOUHBIX opraHemiax. Mcciaeqosamiuch roHajgbl OBEI W pPHIO, KAK Opramel,
0c00eHI0 YYBCTBUTEABHEE K PAJNOAKTHBHBEIM H3IydeHUsM. BEIIo ycraHoBe-
HO JUIA CeMeHHHKOB GapamdmkoB Hamyskckoit 00i., B IHINY KOTOPHIX [06aB-
JfeTcA YpaH B KOIMYCCTBAX, COOTBETCTBYIONHX ero CONepsRaHii0 B IUIIe
OBeI] yPaHoBOH IPOBHHINE, YTO0 B KIETOYHEIX fApax, MHUTOXOHAPHAX, Haj-
0CATOYNOil JKAKOCTH COepIRaHNe ypana MoseT ObITL 00ee BLICOKIM B D—
18 pas mo cpaBHeHMO ¢ IeI0il TKAHBIO ceMeHHHKA. B MoJoOKax m HKpe HCCHIK-
KYJIBbCKHX PHIO KIeTOTHEIE OPraHe/NIhl TarkiKe ABIAITCH KOHIEHTPATOPAMI
ypaua (B 4—6 pas) 1o CpaBHEHHI0 ¢ IEJBIMHE JKexe3aMu. B Takux YCJIOBHAX
MOIIHOCTE HOTJIONeHHOI M0BEl ypaHa, KaKk O-H3IyIaTedfd, PACCUYNTAHHASA A
A7ep, METOXOHIPUI, BHIIEJTeHHBIX U3 KJICTOK CeMEHHMKOB M SHYHHKOB, B HE-
KOTODPBIX CcJIy4afgx JOCTHIAeT BeJINTHHBEl BOSMOMKHOTO JTOKAJIBHOIO NeHcTBHA
payTpenuere obnygenus. IHderTii TaRoro FOKANLHOrO AelicTBus YpaHa, Kak
C-HBIY4aTeIA, OCTAIOTCH eIMe He M3YYCHHAIMU, JTOT BOLPOC IPEICTABIACT
HHTEpeC Tak:Ke B CBAZHM ¢ HKCIEPHMEHTANLHO JOKA3aHHOI BO3MOMKHOCTHIO BO3-
HUKHOBEHHSI 3JI0KAYECTBEHHEBIX ONYX0Jeif B MecTax [IINTeIbHOM BalepKKE
ypaua (koctm, axerkue) (Hueper a. oth., 1952; Diizenbam, Hemram, 1958).
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HOBoTo cyOpermoHa Gmocdepn: Meenk-Ryabckoil KOTIOBEHEL



B yenosuax cyGpermona Omocdhepsi — ypamonoil OWOTeOXMMITYECKO TPO-
pupnnn Mecesii-Kyabekoil KOTIOBHHBEI XOpOIIO BHPAJKEHA pPOJIL OHOreHHBIX
darTOpOB B MHETpanuu ypana B Gmocepe U ¢ IMOTHOH 0YEBHIHOCTRIO MOKA3AHA
3aBHCHMOCTD XU3HH OT CTENEeHN HAROIJICHHNSA ypaHa B TEOXHMHUYECKOIT cpene
(pwc. 114). B Bepxmeit wacTu NPHBEJIEHHOTO PHCYHKA [AaHA KOJINYECTBeHHAS
xapaxrepucraka pasemuoii (Mcewik-Hynbckas mpefropras pasHHHA), B HIK-
meit — Bopnoit  (08. Meerk-Kyas) wgacreit  ypaHOBOIT  OEOTEOXMMHIECKOIT
HPOBHHITAN. S7eck XO0POIIo HMOKA3AHBI BKOJIOTHYCCKHE CBABUM B IPHPOIHBIX
YCAOBUAX MEHKy B3BeHBAMN OHOreOXHMMMYECKOHl NMINEBOH IeNnH, KOHIeHTPH-
POBAHIIEM ypama OPraHH3MAMI M YPAHOM TeOXHMHYECKOIH CpejnL.

Taasa 18

FEOXMMNYECHASA 9ROJIOTUA OPTAHIN3MOB
B YCJIOBAX CYBPETTMOHA BEMOCDOEPEI,
OBOTAIIEHNIIOTO CEJIEHOM

Ilpn pesro BeIpasKeHHOM H30BITKE M BO3MO;KHOM HEIOCTATKE CEJEHA B CPee
y JRUBOTHLIX BOBHUKAT AUCHYHKINE OOMEHHBIX IIPOIECCOB, DHAEMHYECKIE
saboneBanng (mampuMep, npu H30BITKE CejleHa — CeJIeHOBHI TOKCHKO3, HpH
BO3MOKEOM HEJOCTATRE CeJleHa — OeaoMbliiedynas 00Je31n), NPUBOAINE K
CHWIKERNIO jrusnecnocofnoctu oprammsmon. Cymecrsyior GuoreoXuMudecKkue
MpOBHHIME ¢ M30BITKOM cexeHa. OHm XapaKTepHBYIOTCH BBICOKUM KOIHYECT-
BOM BJIEMEHTa B I'OPHBIX IIOPOJaxX, I0YBAX, PACTATEABHLIX M JKHBOTHBEIX Opra-
HE3MaX U [pogBieHUeM cuernuduuecknx peaxnuii y opramusmos (aganta-
nnii, sabosesaunmii, ypomaers). Teppuropun, oforaleHHEE CEJIeHOM, YCTaHOB-
nensl u usysensr 8 CIIA, Kamane, Wpnanmuu, Wapamre, Ascrpanmm, HO:xuoi
Afppure m gpyrmx crpanax (Rosenfeld, Beath, 1954; Russell, Dunkan,
1956). Mazpectnnr TaKike 3HAYMTENbHBIE TEPPHTOPHH ¢ HEHOCTATOYHBIM CO-
Jlep/RaHmeM CeleHa.

CesiemoBEle MPOBHHINM BO3HMKAIOT B PE3YJIbTATE BHEIBETPHBAHNSA 0CAI0Y-
HBIX TOPOJ, COoAep:;RalllNX 3HAYNTEIhHBIE KOJIMYECTBA 2JIeMEeHTa, KOTOPHIN Ie-
PEeXOINT B IOYBEL H ycBamBaeTcda pacrenusmu, J10 mHadbmiogaetcs B CIIA,
rje ceaeHoM o00OTAIleHHl 0CAJOYHBIe IOPOAEl maneoszos. (OOpasoBaHue cee-
HOBBIX [IPOBUHIMI MOKeT HPOMCXOAUTh M ApyruM iyrem. B mpomecce BeiBet-
PUBAHUA HEKOTOPHIX THIPOTEPMATBHEIX CYIb(PUAHBIX MECTODOKICHHI CeleH,
monagas B 30HY OKUCIEHUS, MATPHPYET ¢ BOJAMH, MEPEOCarkIaeTcs U TeMm
camMbiM o0oramaer 1mouBsl, [lpummepaMu Moryr caysKuTh BBIHOCHEI BJIEMEHTA W3
naMoB cyab@uaHex pyx MeKcHKN u OTJ0KeHNe ero Ha ALIIOBUATBHBIX 110Y-
pax B gommme p. I'vamammnmar (Byers, 1937), B Oacceitme p. Hpmr (IOra)
(Lakin, Byers, 1948) u B HWpgaro (Trelease, Beath, 1949). Bcexpeitoe
KoMegadHbIX MecToposkaeHnit 10u0r0 ¥ pama conpoBoMIaeTca AHAIOITYHBIM
mpomeccoM, Tak Kak 1mo gamusiM H, A. Ywmraesoit (1965) npober mous ma
TajickoM  MeCTOPO/KAEHIH  COJlepsKaT BHICOKME  KOIMYECTBA  DIEMEHTA
(740 5—1.71403%). _

B Cosercrom Coiosze OmoreoxuMmueckme NPOBHANUN ¢ U30HITKOM CcejleHa
me Opuim maBecTHBL VIMenuch OT[elbHBIE YKa3aHHA 0 IOBLIMEHHOM COIep-
JMAHMH CelleHa B 0CAOTHBIX II0POfax HexoTopeix paitomos Tysel (Cmmpeesa,
1959; Bypeanosa, 1961). Opmako ocraBamzoch HEACHBIM, ABIAIOTCH JH OTH
TePPUTOpHN OMOreoXMMHUYeCKOoil nposmanmeil, broreoxmMmueckie mccaemoBa-
nus, nposefennsie Ha Teppuropnu Tysmucroir ACCP B 1964—1965 rr., mo-
BBOJIMIIN BHIABUTH HOBBL cyOpermon Guocgepsl — A30HAIBHYIO CEIEHOBYIO IIPO-
puanuo (Epmaros, Hosaasekuit, 1968).
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BuoreoxaMupdeckas celeHOBAaf HpoBUHNHA Tysbl 3aHUMaeT HeHTPaAbHYIO
gacte bapeikckoit monuuel, C ora, samajia W BOCTOKAa OHA OKPY:;KeHa ropa-
mu — orporamm xp. Bepr-Jlar. Ha cesepo-BoCTOKe [ONMHEL HMEIOTCA OCTPOB-
unie ropet (Baii-Jlar, Cyxas), coycramomuecs K pexe Yayr-Xem, Ilo moanme
nporexaer pyu. Bapeik, mmewommii ctok B p. YIyr-XeM TOIBKO B LEpHOJ
OOMITBEHBIX JOAIEBEIX OCAIKOR H PAHHEH BECHOI.

Teppuropug HCCILYEMOTO paiioma CI0MEHA MOINHON cepmeil 0cagKoB
CpeIHero AEeBOHA, BepXHEro AeBONA N HIFKHET0 Kap0oHA, HACHANBAIIUXCA
HA CHIYpPUICKYI0O M HIYKHEIEBOHCKYI0 0Cajl04HO-BYJIKaHoremmsle rtoiamm. Jlu-
TONOTHYECKNil cocTas Hopox ommooGpasen. IlpeoGaamalor rpasesnucrbie, cre-
MEHTHPOBAHHLIE HBBECTHI0 MECTIaHWKM M KOHIJIOMeparsl, BepXHue ropmaoHThH
ICBOHA, a4 TalKzke OTIOMKEHHA HIKHEero KapboHa, NPOABIAIONIIECH HA [OBEPX-
HOCTH COBPEMEHHOTo penneda, xapagTepmsyloTcs mpeodiajaHumem Oolee TOH-
KO3EPHHUCTHIX W MECTPONBETHBIX MOPOJ: ATeBPOJIHTOB, MEIKO3CPHUCTHIX IIecya-
HUKOB, uzpecruakon (Jleonrnes, 1956).

Ha wmcemeayemoii TeppuTopun IMIPOKO PACHPOCTPAHEHBI CBETIO-KAIITAHO-
Bble W KaNITAHOBBIe cyllecuanble MOYBHI HA [POAYKTAX BLIBETPHBAHUS CpeN-
HEJICBOHCKHX IIeCYaHHKOB,

Hamranossie moussl opMupyoTes B yCIOBUAX ciHaboro yBIaKHEHWs, 0 B
HBX 06})1‘1110 HET TIHIICOBOTO FOpH3OHTa OTC-YTCTBEU ero c¢BA3aHO ¢ OUYeHBb
BBICOKOH BOJOIPOHHIACMOCTBIO HOTREHHOT0 MPOPMIA 1 MOJCTHIAIONUX TIOPOJT,
(]IQC'{aH]Z[I\OB) a TaKHKe ¢ HBBI]&HHTQJBHOH CHObOﬁHOGTbIO I{dH}IJIJIHpHOFO nom-
HATHEA BRard. Pesro KOHNTHHENTANbHBI KIHMAT I HAJXHIHE BEYHOH MEpsio-
THL YCHIMBAKOT BIAWSAHUE JKCOOBNIHN CRJIOHA Ha pachpeenenie MOYBEHHOTO
u pactuTeasHoro nokposa (Hocum, 1963).

PactnTeldLHBIT MOKPOB BCXOIMIEHHBIX MOXYNYCTHIHALIX CTeneii mpes-
CTABIECH BMEEBKO-KUTHAKOBOI, MOIBIHHO-KAPAraHHON H HAHOQHTOHO-IOIBIH-
HOM dJopmamzrﬁMH @uaopa ceneroBoi nposuHNN ofelHeHA 10 CPABHEHHIO ©
npyramu paitomamu Tyssr, OOmiasi 9meiaeHHOCTh BHIOB HE TIPeBHINAET TDHJ-
natm. Ha KaMeHHCTEIX KaIllTaHOBBEIX II0YBAX KOIMYECTBO BHIOB COKpAIlaeTcs
mo 10—15. HanGosee xapaxrepus: Nanophyton erinaceum (Pall) Bge., Arte-
misia glauca L., Caragana spinosa (L) DC., C. Bungei Ldb., Thymus
bituminosus Klok, Alyssum lenense Adams, A. biovulatum N. Busch.,
Stipa capillata L.

Bricora TpaBocrosi He IipeBHIIIAEeT 20 cm, noxpbitue pasHo 40%.
Yposkaitnocrs cyxoit Macesl o1 2 10 4,5 y/ea (Hocmm, 1963).

XonomHas MaJOCHE:KHAS 3MMa, TEIIoe JIeTo, Majoe KOIMIeCTBO 0CAJTKOB.
(c Maag mo asryer seimagaer 143 mx ocamkoB) m GolbInag aMILIATYAA ad-
COMOTHBIX U CYTOUHBIX TEMIEpaTyp — XapaKTepHLle O0CODEHHOCTH KIHMATA
uccaegyemoit Teppuropun, Manoe ommuecTBO 0CANKOB OHOPENCISAET KPYTIO-
TORYHOE COJePKanNe OMallHIX KUBOTHBIX HA TOJIHOKHOM KOpMe.

Cenen B BHIBETPENBIX TOPHBIX mopogax. Cojepikanme cejieHa B TOPHBIX
mopomax xomebmeres or 8-10-% mo 1,92-107%%. O6pasusl KaMeHHOTO Ma-
TepHana OT/eIbHBIX YIACTKOR pasindaioTca [0 KoamdecTBy amementa. Iloswi-
uenHble KoHmentparmun ceiena (6,9-107°%) obuapyskeHn B cpejHEPCKIX
mecganukax (r. Hesein), B nopdfax ms YIOTCKOE JOIHHBL ¢ COAEDPIKAHHEM
anemenra 4,9-105—24.10*9%. JlpyruM aHOMaIbHBIM YYaCTKOM SBJIAETCH
momuaa p. Bapsik (moc. Witm-Tan). Celen KOHIEHTPHPYETCA 3Jiech B Cpeme-
JIeBOHCKNX pPo3oBaro-cepeix mecuanmkax (mo 1,92-102Y%). Ocrampmsie THOEL
Topo (anespoiithl, I'paBeduT, Cephie I BEICHOBATO-COpPhle IMECIARUKE) CO-
HepsKaT pIeMenTa 3HadATeIbHO Menbme — ot 1,7-10-° ;o 5-10-%9%.

Har MBI ysge oTMe4asnm, BBICOKHe KOHIEHTPAIMH CeJeHa B 0CAJI0YHBIX
cpepHeaesonckux orroskennax (mo 0,62%) maiigenst E. 3. Bypeanosoit (1961).
Pacnpoctpanenue cerema B muX KpaiilHe HepPaBHOMEDHOE KaK [0 LPOCTHpA-
HUIO, TaK U [0 MOM{HOCTH paspeda. BHBYAILHO CEXeHCOMePIRALINE IIOPOJIEL
7leBOHA HOYEM He OTINYA0TCH OT MOpOA, HEe CONep:KAImuX ero, 910 MOJIH-
MEKTOBEIE PO30BbIE U PO30BATO-CEPHIE MECHAHWKH ¢ JIOMOHTHTO-KAJIBI[IEBEIM
IMEeMEHTOM, COJep/KAIlHe B Pa3iUYHEIX KOITYECTBAX OONOMKH B3eleH0BATHIX
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n Gypeix amespoamros. CeleHcofepikamime ocajouHble IIOPOJABI XapaKTepH-
3YIOTCA HUBKUM COJCPIKAHMEM -Cephl ¥ OTHOMEHHeM S :Se, B cpejHeM paB-
mom 135.

Ha pue. 115 npueesiesa, papmanuonHas KpUATOrpaMMa pacHpefeneHnus
cerena B 70 ofpasmax waMmemHoro marepmana. Ms mee BHAgHO, WTO uUamie
porpesatoresg mpobut ¢ 1-1075—3.10-59% cenema. Cpenmee copmepskaHue ce-
meHa B 42 BHIBeTPENBIX IOpojaXx 13 KOHTPOJALHBIX paitomos  TyBbr
2,9-10° — 2-10~"%. Aro Goxbme cpepuero amauenusa (1,4-10-°%), mammo-
ro H. JI. Cungeesoit (1959) nas mopog CCCP, Ho membme mupHl, HpH-
popnmoit A. II. Bmmorpapgosev (1962) pas ocamoumsix mopox (6-10-59%).
Pasmmann obycmosaenst xaparrepom mpod. G ox-

7 HOil ¢TOPOHBI, B cOOPAHHOII HAMH KOJJIEKIMHI MMe-

20k 1orcst a(ysuBHBIC KUCIBIE 1OPOMbLI, ¢ JPYroil —
ocajouHEBIe, KOTOPEIX OoxsnimHeTBO. OmmHaKo moc-

2 IeHIe CHIALHO HPOBHPOBAHBI, M, MO-BHANMOMY,

YacTh ceJieHa U3 HUX paCTBOPIIHaCL n I\rﬂII‘pI:’[pOBaﬂa
: B COBpeMeHIEIE OTI0KCHHA, B mecuanmkax, KoTo-

pble cocTaBIAOT OOJIBOIMHCTRO P00, cojep:KaHne
% ceIeHa BapLUpPyeT, Tak Kak OHW Oojee IpOHMIAE-
MBI, YeM mpyrue mopopnsl. Caemyer saMeTHTh, 9TO

%? NOBHIIICHHBIe KOHI[eHTpamny aieMenTa ot 4-10-°
/?%

4 (5

e

Konuvecmbo obpasyol
=
T

no 8,2:-10~°Y% 6wuin maiiensr B Tpex npobax Ka-
MEHHOTO YIif, OTHOCATINXCH K HilsKHeMy KapOoHy.
%

R

%

Cenen B mousax. B celeHOBLIX GHOreOXIMETE-

e CHITX npommunmé CH_IAMI:B)‘IBH CONePIKAT CelIeHa

L B cpeqaem 1-10-*—3-10 /(1. OHE HMeT INeJ0T-

s HYI0 Peaknmio # cpobogueil ®apfoBaT HamLIyma

Pue. 115. Bapuanmonsas ‘(Trelease, Beath, 1949). B moupax KOHTPOIBHBIX

:%i“"’ggﬁ:;‘;‘“n i lgj;‘gfgf;:; paitoros mpucyrereyer ot 1-10-° mo n-10~°% ce-

e P nena  (Williams a. oth., 1940; Byers, 1937).

OcHoBHan Macca celeHa B IIOYBAX HAXOAUTCH B

BUJIE CeJeHujI0B U DIeMeHTHOTO cerxena. Ilpmeyrer-

BYIOT TaKske CeleHaThl, celeHUTHl m oprarmueckme coejnmedns (Rosenfeld;

Beath, 1964). [lagueix mo cofepsanmio cesjeHa B mousax CCCP mamo. Ilo

A. I1. Banorpamosy (1957) copepsxanme cereHa B mouBax Pycckoil paBHIHEL
pasHO 1-107°%.

B taGx. 87 mpmsesieno comepskamile celleHA B HOYBAX PA3INTHEIX Paiio-
mop CCCP. Hommuecrso sinementa umsmensercs ot 1,2-1076 mo 4-10-4Y%.
B necwampix m mopsosmersix mousax MockoscKoit o6x. Haitmemo 1,2-10-6—
2:10-%Y, cemxena, uro GamdKo K manmeiM, mpusomumbiM A, II. Bumorpamo-
M (1957). YepHozeMEl, [epHOBO-IIOA30IUCTEE, cepbie JdecHble m Topdanbie
IIOYBLL 3HAYNTENLA0 GoTade CelmeHoM,

B Bepxunx ropmsoETax pasmmuEbix mous Tysmucroii ACCP B cpemmem
1,8-10° —3-10~*% amemenrta (22 obpasua). TToBEIIICHHBIE KOHIECHTPAIMI
(7, 8:105—1,1-10"%9%) obmapysensl B ABYX Ipofax TOPHBIX TeMHO-Kaill-
TAHOBHIX CYIECYaHbiX 1I0YB B J0JINHE P. YIOT, TAe CelenoM oGoraimensl nopo-
JIbl, a TAKAE B CBETJO-KAIOTAHOBRIX I KANITAHOBHIX CYNECYAHBIX I0YBAX B
Bapsieroii ponmme (8,2:107° —9.10-°% ), e Tarme BLIABICHO MOBHITIEH-
HOe coflep:RaHNe celeHa B IM0YBO0OPAsyIONNX MOPOAAX. 3fech TOYBEI COepKaT
2:40~4—4.10~% cemenma m sammmawor 1,2 xa?. Ha veppuropus 15 xm? »
moupax cemena copepmures 7-10~°—1-10-9,.

[lmomans, rme copepsanume cemema pasmo 4-107°%, cocrasamer oxomo
100 wa?® (pue. 116).

Bricokoe copep:kamde celeHa 0TMEUeHO B 00pasiax cepo3eMoB ma yade-
rucrana (8,5-10-°—2,2-10~*% ), woropsie mo mammeim B. B. Hosausckoro
u ap. (1966) oforamens! Tak:ke BapagueM 1 MOTHOTEHOM.

Cpemmee comepskamme celeHa B modBax pasiamussix paitomop CCCP
(77 npob), me BRIIOYas TEPPUTOPHII ¢ MOBBITIEHHBIM KOJUMYECTBOM HICMEHTA,
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TabGauma 87

CpasHuTtenpHOE cojepskanne cexedd B mousax Tyswl B pasamunbix 3onax CCCP

T'opusonr, ggﬁ‘;’_ﬁ.’,‘:
Iloupa riyOuHbI, Mecro orfopa npo6 Ha,
M n- 10— 9
[MofiMerras JayroBag cpegHecyrin-| Ap-g |MocKoBcKafn 00xacTh 0,42
Hucras (2) 3BeHUropojickAit paiion, m. Jly-
LUHO
IleproBo-crabomogaoamerad hecua- | Paapes | Cr. Paajopst, cocHOBEIE Gop 0,2
mas 0—120 -
Temuo-cepad JecHasg Ha TMKemoM | Ag_gp [Mpneckoe mocce, cMemammblii| 1,1—32
cyrnuuire (2) anec
Cnabonomsonucras mecyanast Paspes |YunrmEckasa o6md, cr. Coc-| 047
0—110 | HoBLI Gop
Momnastit TaMERCTEI wepHOo3em Ha | Paspes |[Kypckas o6Gumacts, Crpe- 3,7
FENTONANIeBOM CYIVIMHKe Ioj pas-| 0—270 | aenkas cremb, Ilemrpanbmsiit
HOTPABHOI IeJIWHHOI CTCOLI) CTeIHOIL 3amOBeIHHK HM. Aje-
XHHa
HepHOBO-TIO30JMUCTAA CYIIMAHCTAA| Aog_y |JJaTBmitckan CCP, auer- 3.2
HA THKEIOM CYIIHHEKe, IOJICTHIae- BEHHLI IeC

MOM TIIHHOI
ITepernoitno-rneeBast mecdadmad Ha [ Ag_g |JlarBuiickaa CCP, mamasa 3,7
mecke, IMOJCTHIAeMoOM kapbomarHOil
IPaBUHON TIHHOIT

leproBo-raeeBad cyrImHEHCTaAg Ha| Aq_y | To ke ‘0,54
rinHe
Topp mumsmHEBIN (0COKOBO-THIMHO- | Tio_s » 34
HHI, caabo pasTokeH)
[lepHOBO-ITOBOMACTOCYIIMHICTAS Ag_s |JlaTBuitcxaa CCP, saxemxs 18
HA MODEHHOM THHEIOM CYTIHHKE
Bypaa ropmoiecHad cyrIHHHCTAA Ap_; |ApmMamcxaa CCP, c. Am-| 33

: BaKAm
TesMOblid ceposeM Ap_sy |YalGercrkaa CCP, ¥Ya. Ara-{ 1,6
CBeTJLIil ceposeM Ag_gy | TEIE 0,45
TemHBlL cepo3eM Ha CHIYpHiickuX | Ag_,, |Yaberckan CCP, ¥Va Ta-| 220
KPeMHHCTOYIVIMCTLIX CIanIax JbI 3ATATHLIIT
CBeTJIO-KAMTAHOBLIe i KAMNTANOBEE | ABg_yy |TyBmumckan ACCP, moc.| 85409
Ccylecyansie IOYBRI Ha TPOAYKTAX Mun-Tam, Bapbikckasa moamma

BHEIBETPHBAHUA  CPEIHEEBOHCKAX
nmecyanuroB (48)

TopHEle KamTaHOBEE (2) Ajo_;p |TyBmuEckan ACCP, Vwr-|78—11,0
cKafd JOoduHA, T. 41 u 44

Pasmuupsie moussl  TyBmmckoit | ABp_y |Tysmmcraa ACCP, Bumi-|1,8—03

ACCP BHe ceneBODposBiIeHuiT (22) Xemcruii, TomixmEckuii, Kaa-
Xemcrait 1 Yiayr-XeMmcrmit paii-
OHBL

Opumevanme:

1. B cxoOkax yKasano KOJMMYecTBO o0pasmoB I[04YB.
Cili
2. Comepanue cedleHa B TIOYBEHHBIX DPaspesax PACCYMTAHO IO OTHONIEHWIO ﬁ—. roge C; — KoH_
t
HeHTpanuA celeHa B [; ~ TOM TOYBEHHOM rOPH3OHTE, l; — BHICOTA OTHAEABHOT0 TOPU3OHTA.
3. CpellHee cozepriapue cesdena B moupax TyBurl (ropusoHTE A — B) naso B Buje M 4 m,

1,6-10-°* — 3-10-°%. D10 B 5 pas memnmie, ueM cpejfHee COJeprKaHme ce-
JeHa B mousax us gommusl p. Bapeik (Tysa).

B BmwsEWX ropusoHTaX TYBHHCKOX IIOYE KOHICGHTPALHUS CEIeHA 3HAYH-
Teabpho Gombmre, yem B BepxXHEX. Hak mpaBmio, BEICOKOE COfiep/RaHue CeIeHA
Habmomaercs B kapGoHaTHOM ropusonte, OTo OUBACHAETCA OIUSKHM 3aJ€ra-
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Puc. 116, CxemaTmueckas Kapra paclpefielleHHs CejleHa Ha Teppuropmi Yayr-XeMcKomi
CeJIeHOBOIl TDOBHHIMK

‘ComepaHHe cejleHAa B IOYBeHHOM moKpose: I — 2:40—*—410-4%; 2— 7-10—°—1-10—%; 33—
4-10-5—7.10—° %, Touxkm orbopa mnpof: 4 --B npegeJax NPOBHHIMH, & — BHe ob6oramennsa; 6 —
npepmoaraeMas TPAHUIA CeJEeHOBOH TPOBMHIHM, 7 — CTOAHKA 0Tap, TIAe OTMEYeHbl NpPH3HAKA
TOKCHK03a OBeI], 8§ — KOHTPOJIbHLIE OTAPHI

HueM nousoobpasyomnx kapbomaTaslx mopon. llo-sumgmmomy, ¢ kapOoHaTaMu
CBSIBBIBAETCA BHAYMATONbHAS YacTh celeHa. ['yMyCOBBI TOPHB0HT 3THX II04YB
(0—20 cn) obramaer caalbhIM aKKyMyaupoBammeM ceiena. IlecuaHas W cBeT-
JIO-KATITAHOBAS MOYBLI He HAKAIUIMBAIOT DIEMEHT B BeDXHUX TrOPMB0HTAX, a B
THINYHOM YepHO3eMe oforameHne 4eTKO BHIPajKemHo.

B noupax Beamnon pasampp CHIA ceiem Tawmse He Hakanimpaercs B
BEPXHHX TOPHBOHTAX, N COJep’KaHde €ro yseamumsaerca ¢ riayOmmoi. llo-
BAIIMOMY, OTMEUYEHHOE SBICHIE XapaKTepHO /Ui I0YB ¢ 4epPTaMy yCHICHHOM
BIIOBHATLHOCTH B YCIOBUAX 3aCyNIINBOTO KIMMATA,

TlpoBofumock ompenesenne BOJHO-PACTBOPEMEIX (OPM CeleHa B KaTITamHO-
Boix mouysax Tysst. Hoamvecrso pacTBOPHMOTG B BOJE axeMeHTa Koiebiaerch
or 1 go 11,7% or BamoBOro comepskaHms, OHO BAMETHO IIOBEINIEHO B BEPXHHX
TOPHSOHTAX II0YB M yMeHbImaerTcs ¢ TayOomHoil. B mousenmom paspese kam-
TAHOBOII CyHecUamoil IOYBLI BOJHEIe BEITAMEN u3 ropmsonToB ADB comepsmar
9,8—11,7%, a mopcrumaomue nopoxsl (mecuarmKu) — 10I6Ko 1% or obmero
KoJndecTRa., B BomEbie BeTAKKn nepexommt o 8-10-%% osmemenra. Ilo
nanasiM Oapcona m fp. (Olson et al., 1942) sopoii usniexaerca o 1-10-°F
cemnena.

Cenen B npupogusix Bogax. B paGore B. H. Cupmensumrosoit (1966)
OCBEIeHBl OCHOBHBIE CBOMCTBA celeHA B IPHPOMHBIX BORAX. BoapmmmEcTBO
PEYHBIX, MOPCKAX H OKEAHWYECKHX BOJ COMEP/KaT CeNeHA OKOIN0 WIH MeHee
1 mwe/a. Murpanus ceieHa WHTEHCHBHO IPOHCXOMHT B BOJAX OKHCIHTEIH-
moit obcramosku, B Tyse E. 3. Bypsaunosoii (1961) ompeneseno mopwmimien-
HOe coflep/KaHme HIeMeHTa B JOHHHIX ocaikax 03. XamwE (5-10%%), a mamn
YCTAHOBJIEHO IPHCYTCTBHE celelia B COJNEHBIX BOfax aToro ozepa (2,6 mxe/a),
4TO BHIIE MO CPABHEHWIO ¢ BOJaMH JpYrnx coueHkix ozep (CeatukoBo u
Benoe). Peunsie Boger Gepmee cenemoM u cyrabdaTaMu, WeM BOMLL CONEHBIX
03ep, POAHUKOBR m apresumamckmx crpaius, Cojep:kanime B HOX ceJeHa KO-
aebrerest or 0,2 mo 5,1 mkez/a. IlopbmeHHEIC KOIHYECTBA CCNEHA OTMEUAIOT-
ca B mpoGe u3 p. Bapeik u us apresuanckoii cks. moc. Ilmm-Tax. Heckoanko
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OOBBIMIEHO €ro KOJAmIecTBo B mpobax ma p. Yior u ee mpurora (p. Typam),
a rake B p. Bui-Xem (Boasmoit Enuceit).

Kax mpasuio, BOJBI ¢ IOBLIIICHHEIM KOJNIECTBOM CyIbdaToB H INEI0T-
mocThi0 (pH==8) comep:xar Gosee BHICOKHe KOHIEHTDANMAHN CeleHa. Lemm pas-
JeanTh co0paHHBIe HAMH IPOOBI HA JBe KAaTErOPUM — BHE W B Ipejelax Tep-
PHTOPHIE, 000rAIMeHHbIX HIeMEHTOM, H IOCTPOATE TpaduK 3aBHCHMOCTH COTep-
swamnsa ceaeda or pH Bom, To ormedaerca caeayiomee. Ha Tepputopusax, ano-
MadbHBIX 1O KOIMYECTBY ceqema B mHopopgax u mousax (Bapeikeras m Vior-
cKad JOMMHBL), TOBBIINEHIE TEeJI0THOCTH BOM [PHBOAAT K PE3KOMY BO3pacTa-
HHIO B  HHAX odeMenTa. B 30max, mHe o000raimeHmLIX CeJIEHOM, TaKasd
KOppeIAnnsa 3HAYNTeNbHO HEke. B Heiirpamsssix sogax (pH=6—7) pasnmana
B cOJlep:Ramiil cejqeHa MeHbie, [IpuBejieHHEBIe JIaHHBIE COIIACYIOTCH ¢ 0DIUM
TOMO;KeHIeM, 9T0 MHOrue cyian(aTHble BOILI OMHOBPEMEHHO ABJIAIOTCH HOCH-
TEJAMII CEITeHA, W IMOBBIIIEHHE MIEA0YHOCTH BOJ CIOCOGCTBYeT {oliee YCHIEH-
O ero MUTrpaIum.

Cexen B pactenusax. CymiecTByiOT pacTeHMs, KOTOpble, Ipom3pacTas Ha
oforamennBIX CEIEeHOM HMOpojax u mousax, kopertpupyior mo 0,4% smementa
ma cyxoe pemeeTso. Jro Astragalus bisuleatus, A. racemosus, A. pectinatus,
- A. pattersoni, Machaeranthera glabriuscula var. villosa, Haplopappus fremon-
tii; Morinda reticulata m Neptunia amplexicaulis (Ascrpamua; Rosenfeld,
Beath, 1964). BoapmunHcTBO U3 HIX PACHPOCTPAHEHEI TOABKO B IIOYBAX, COmep-
FRAUUX IMOBBIMIEHHBIE ROJUYECTBA ceJIeHa, M aJfaliTAPOBaHbl K BBICOKUM KOHIIeH-
TPAIUAM dJIEMEHTA. JTO ToKazaHo B JadopaTopHOM dKcrnepuMente. B onbitax
Tpumaca u ap. (Trelease et al., 1938) ormewanocs, WTo MOGABKH celeHa
(or 1-10~* mo 2-10-2% B murarejbHEL PACTBOP) BHAYHTENBHO CTHMYIIPO-
pasn poet Astragalus racemosus. Ilpu MeEbIINX J00aBRAX DIEMEHTA POCT pa-
CTeHHS YIHETAJICH.

Pacrenus, mpouspacraionjie Ha D0YBAX ¢ HOPMAIBLHBIM ROJINYECTBOM Ce-
neHa, IMO-BHAMMOMY, Tak:;ke aJanTHPOBAHBI K €CTECTBCHHOMY COMEepPKamHIo
ameMeHTa. B0o3MOMHO, STAM MOKHO OOBACHHTH BHATHTEALHOE CTUMYIHPOBA-
HII¢ pocTa MIIEHHOEL, COPro W ORca LpH A06aBKAX MaJbIX KOJHYECTB CeIeHA
(1-107" — 5-107%%) B ryusrypansayw cpeny (Stanford et al., 1939).

Comepsanue cenena B pacreEmax pasmmunbix som CCCP meogmmaxroso.
B Mocrogperoit 06ur. upn comepsianun cerenma B mouse 2-107%% wroanmgectro
ero B xpoe cocusl (Pinus silveslris), womauseit sanke (Antennaria dioica
var. borealis), Bepecke oGbikuosennom (Calluna vulgaris), rpymanke oxpyr-
aommernoit {Pyrola rotundifolia L.) —2,8.-10°%—5-10-%% ua cmpoe semge-
cteo. Cenmena B MacTOMIHEEIX pacTennax n3 YNTHHCKONE 061, B 0CeHHUIT TEPHOT,
orMeuasnoch 1:-10-°—-8.10-%% ma cyxoe BemiecTBO, a B XBOe COCHBI JI0
1,5-10-°% (Epmaxos, 1963, 1964). B oGpasmax kopMoBBIX pacrtenmii (cBex-
ae, bodax, ropoxe, Kaprodere) us Jlarsum obmapyskero 1,5-10-°—2,4-10-59,
cejleHa Ha cyxoe BemecTBo. Pacremus ma Hpacmospcroro kpas (moc. Meas-
HEYHBI) copgep:anu ero 1,2-10-5—1,8-10-5%. B Astragalus adsurgens
onpeneneno 5-10—%9% cexena, a B mouse — 2,6-10-5%.

B pacrennax Tysurcroit ACCP mopbimieHHBIe KOJIMYeCTBA celeHa o0Hapy-
JKeHBI B HEHTPaibHoR uYacTm p. Bapbik B mouBax, 00OTAIIEHHEBIX HTHM 3Ie-
MeHTOM. 3mechk pacremms cojepssar ero ot 3,4-10~% mo 1,31-10-39%. Us
BRICOIIX PAacTCHUI celen CHIBHO AKKYMYJIHPYIOT NPEeICTABHTENN CeMeilcTn
Gruciferae, Leguminosae, Compositae, uro cornacyercsa ¢ gamEevMu Tpmimca
u DBuca (Trelease, Beath, 1949). Hanpumep, Oypauer maeHckmii (Alyssum
lenense Adams.) comepmur ero mo 1,31-10-°%, monwins cmsasm (Artemisia
glauca Pall) —5,9-10*%, mnawopuror  (Nanophyton  erinaceum)—
3,16 - 10-"9%. Bce nasBamHEIe BH/IE PACTEHNI OUeHDL PACTPOCTPAHOHEL.

Panx pacremmit (Bomopymra Bupleurum scurzorenifolium; tumesn cmoum-
crerii Thymus bituminosus; sepormka — Veronica incana m ap.) makamimsa-
I0T CeJeH B YMEPeHHBIX KOIHUYCCTBAX. I'pagueHT GHONOTHYECKOr0 KOHIIEH-
TPHPOBAHHSA pPABEH IPHMEPIO efuAume. 3Jakd U 0coKH HHAN(QEepPenTHRl K
cesieny.

1/49 B. B. Hopaapckuif 957
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Ormeuaercss cHIbHOE KOHIEWTPUPOBAHUE CEIeHA HUBHIAME PACTOHIAMN
(rpmGamu), B oco0eHHOCTH AMOBATHIMI W HecheAo0HHIMu rpubamm. Bsuio
uccaefosano 30 obpasuos rpubop ma IlogMockoBes u Tyem. B mmx nmpmeyr-
CTByeT celleH B MECATKE pas Ooxbime, YeM B mousaxX, llpm comepmanmnm ce-
aema B TemHo-cepoli jecmoii mouse (Mockonckag 06m) B Rommuecrse
3,5-105% » myxomope moramkoemjpHOM (Amanita mappa (Batsch) Quel.)
u csurymke ronkroit (Paxillus inveolutus Fr.) Fr.) omo gocrmraer 4,2-10—29.
Homnesarn (Lycoperdon gemmatum Batsch) makammmsaior mo 1,46-10-39
cenena. B TyBe oTMedaercsi BEICOKOE KOIMIECTBO 3JeMEHTa W B CHe0OHBIX
rpubax (mawpumep, mamomanonsr, Agaricus (Fr.) Fr. sp. comepmar o
5.10—*% mna cyxoe BemecTBo).

Ecuun B Brcmmx pacrenusx (Artemisia glauca, Alyssum lenense) wosu-
YECTBO CeJeHA KOPPeJHpYeT ¢ NpUCYTCTBHEM €ro B LOUBAaX, T0 Jus rpubos
(Lycoperdon gemmatum) aroro ue mabiiofaerca.

¥ meroropsix pacremmii (Caragana Bungei, Caragana spinosa, Salix sp.),
IpPOU3PACTAIIUX HA TOPOAAX U LO0UBAX C BEICOKHM COJNED/RAHHEEM CeleHa,
OTMEYeHEBl IPU3HAKH XJ0p03a M HEKpOo3a JHCTHEB. B IHCThAX WazBAHHBIX pac-
TeEU o0MIBHO HAKAIIHBaeTcHa cejeH. Bmecemme smementa (B BHjpe ceienm-
CTOH RHUCIOTHI) B II0YBLI BEI3BIBAET Yy PACTeHHIl moA0OHBIe Mopdoiormyeckme
H3MEHeHSI,

B ormuune or amepukamckmx wucciaemosareneii (Trelease, Beath, 1949),
HaMu He 00HADY/KeHO pACTeHWi, IPOM3PACTAIIAX TONBKO HA IIOYBAX ¢ II0-
BHIMENTHIM COEPIKAHTeM CeIeHa.

Hpu Bpecennyu oguBAKOBOTO KONUYECTBA CENEHA B KAMITAHOBLIE HOYBE
TyBE ¢ OXHOPOAHEIM 0OTAHWYECKAM COCTABOM, HO ¢ DPA3IUYHEIM CcOjepska-
HueM 3JIeMeHTa, HAOIOZanTC HeodUHAKoBbe peakuua pactenmit. Yepes cemp
Ameil mofaBKa cejeHa Ha YYaCTHe ¢ IOBHINIEHHBIM KOITHYECTEOM DIEMeHTa B
noase (9,6-10-5%, B cpenmem nmma paspesa) He BHIBBANA 3aMCTHEIX H3MCHe-
amit y pacremuit (Artemisia glauca, Thymus bituminosus, Alyssum lenense,
A. biovulatum). Ha y4acrre ¢ DOEmIKEHHBIM ero cofepimanmem (5,3-10-°%)
B moune Ooxpmas yacTh pacTeHmit mormOma. OrMeuanoch 3acHIXaHHe H YBS-
JaHHe BEpPXYNIEK pACTeHUil, XJ0p03 JIHCTHEB M OTMUpPAHWE THKAHEH cre6is.
Yepes 30 mmeit gacTh BEUKHBIINX PACTEHMH HA 3TOM YYacTKe Bce eme co-
XpaHana MpH3HARW XJI0po3a, HO B MeHbinedi crememw. [Ipmeenennsie namunie
YKaSHIBAIOT Ha AJlANTATMI0 PACTEHHII K OIpeJeleHHOMY CONEP/KAHMIO CEIeHA
B I0YBaX. BHEYTpHOONYIANUOHHAS HAMEHIMBOCTH MOPOTOBOH WYBCTBHTENLHO-
eTH B Tpefetax OTAeNLHBIX IOOYJIANMA PAcTeHUil PasiNYHbIX BHIOB JOCTH-
raer HOJIBIIOTO PAasHOOODPA3HA.

Pouas opramnzmor B murpanmum cexena. OTMEpas, pacTeHHs OTJAIOT MOYBS
pasmooOpasubie (OPMEL CeleHa Kak B BUe MPOCTHIX HOHOB, Tak W B (opme
OPTaHMIECKUX COCMHEHIHA CceTeH0-aHal0roB S-AMHHOKACIOT, YTO IPOHCXONHUT
IO BAHSHHEM IJIHMATHYECKHX (DAKTOPOB, a TAKIKE B DesyIbTaTe NCATEIb-
HOCTH a9po0HBIX ayrorpodhusix Garrepmii. OcBOOOKNEHHBI M3 pacTemmii ce-
NeH, MO-BAIMOMY, JIETKO IepexognT B Hoixee rayGoKMe CIOM HOYBLI ¢ MOYBEH-
HBIME pacTBopaMm, Tie 6 u 4-BaJeHTHLI CeleH BOCCTARABIMBAGTCA N0 HH3-
HIAX BATEHTHOCTEH (97eMEHTHOrO celena U CeJIeHHIOR).

Pons murpooprammsmos B 5THX HOponeccax 3HaydmTensHa. B amrepatype
WMEITCA OTPAHRMYCHHBIC NAHHBIe 0 OKHCIeHHI0 celeHa OaxTepmaMm. Tax,
Jlunvan w Bakeman (Lipman, Waksman, 1923) seigesmim 3 oObMEEIX M0YB
OaJOIKOBAHEIE ayToTpodHble GaKTEPUH, KOTOPHIE OKWCJIANH BIEeMeHTHBIH ce-
JIeH JI0 CeIeHOBOH KMCJIOTE aHAJOTHYHO OKUCIEHHIO CEDHl [0 CEPHOM KMCJIOTEHL

ITH ABTOPH II0JATAJNW, YTO BO3MOMKHO OKHCIGHUE HIEMEHTHOrO CeleHa B
OTCYTCTEHE OPraHHYeCKOr0 BEeIecTBA NPH YBENWYEHNN KHCIOTHOCTH CpEejsL
Bpeunep (Brenner, 1916) srienmn ma mous opramusm (Micrococcus seleni-
cus) pasmepom Meree ueMm 0,5 Mk B [UIHHY, KOTOPHI TaK#Ke OKHCIAI CENEHAIBL,
MCIOIBAYA OCBOOOIKMAIOINYIOCH SHEPTHI0 A CBoero passurua. Mmkpoopra-
HAEBM MOT HMCHOJB30BAThL pasiMUHBE COSJUHEHHd Yriaepoja, HO He OeIKd.

J. U. Canomxuuros (1937) ormeyai, 4To celeH ORHCIAJICA [0 CEIeHOBOH
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KucloTsl B Xxome orocunrerndeckoro soccramosinenums (GO mypuypoBEIME
OaxTepEAMI,

C ppyroit cropoHBI, CYI[ECTBYIOT CBEJEHHSI O TOM, UTO MHOTHE OarTepnm
I AKTHHOMUIIETEL CIOCOOHLI BOCCTAHABAMBATE CEJICH [0 DIEMEHTHOTO COCTOMA-
Husf. B mamux onbiTax o0HAPYHKEHO0, UTO MHKPOOPIaHU3MEI, BEIIENCHNILIC H3
oboralenHHX ceJleHoM MoYB TyBE, B mporecce pocra B RAAKON cpene Ya-
IeKA ¢ PpasnAIEBIMK J00aBKAMH CeleHCOMepsKalHX Hopoj cloco0HBI M3BIe-
KaTh €ro, MepeBojUTh B PACTBOP W OTKIafbBaTh B Kierkax (mo 6-10—*%).
Tpm sT0M B pacTBOpe HE3aBUCHMO OT KOJWMECTBA MOOABIEHHO#l MOPOMBL BCET-
Jla IPUCYTCTBOBAJO IIOCTOSIHHOe Koamuectso cedena (=~ 12 mre/a). Mukpo-
OpraHU3MBEI, BEICeIHHBIe B cpeay c fAobaskamum ceaeHa (B Bume cejeHmTa),

- BOCCTAHABIWBAIOT ©r0 0 DICMCHTHOTO COCTOAHNA W JAMANKWICCICHNIOB, UTO
yeTaHapiiBaeTcd BU3YalbHO; TPH 9TOM B K/eTKax OGaxkTepHil, awTHHOMHIe-
ToB u rpubos xoumenrpmpyercs mo 0,18Y% cemema. I'pajmerr 6Gmoxormae-
CROTO KOHIIEHTPUPOBAHUS CEleHa y MUKPOOPranmsmMos gocruraet 430.

B onbiTax ¢ (EeCKIETOYHBIMI BECTPAKTAME W KIETOYHHIMI CyCHeH3UAMHE
Bacillus megaterium 6suto Haiijeno, 9T0 BOCCTAHOBICHHEE CEIEHHT-MOHA FBIA-
eTeA PepMeHTATHBHBIM TponmeccoMm. HeoOXoawMo 3aMeTHTL, ¥TO0 B OTAWYHME OT
GaKTepHalLHOTO BOCCTAHOBICHNUS CEPEl BOCCTAHORBICHIE CEMeHA OCYIeCIBIACT-
CA DINPOKHM KPYTOM MHKPOOPrasusMoB (B OCHOBHOM OaKTEPHAMH I aKTH-
HOMANETAME) .

(O MurpammoHHOII POJH OPTAHA3MOB CY[AfT HA OCHOBAHNN BeJHIHHBEI HX
MAacehl, CKOPOCTH PABMHOMKCHUS W aRKYMYJATHBHOII cooco0HOCTH aieMeHTa.
Hexoropuie janmnie 1o COAEPIKATWIO celeda B OPTANMIMAX, NPURCMICHEL WO
(rabm. 88).

TaGnuma 88

Cenedn B oprannaMax (BHe pailoHOB Cel€HOBHIX NPOBHHI{HIT)

CDILE]J)RBHHB CeJieHa, COREP}HHHHB ceJiedga,
Opranusm % Ha cyxoe Bellle~ Opranusm % Ha cyxoOe Bemie~
€TBO CTBO
Bricmmue pacrenmsa 1-10-6—5-10—° Cajiosetit camsens (Arion| 4:-10-4—6-10—*
T'puul BuicImue 5-1075—4-10-3 empiricorum)
MuKpOOprammaMbL n-10—4—0,18 Capamua (Locusta sp.) 2-10-5—1,4-10-4
Oprapbl I TKaAH OBeI 1-10—5—2-10—4 Jlarymra (Rana sp.) 1,2:10%

HurepecHo oTMeTHTh KOHIEHTPUPOBAHNE cejeHa cafioBeiM caumsueM (Arion
empiricorum). BosMoskHO, 9T0 celem y HasBaHHOTO OpPTraEm3Ma BXOJHUT B CO-
cTap CeKpeTa CIIOHHEBIX JKEJNe3, KOTOpHIA comepskur 1o 49 cepHO# KHCIOTEHL
Wz pesyanrarom, mpHBeleHHEIX B TaGm. 88, MOKHO OTMETHTEL, YTO BBICOKOH
ARKYMYJIATHBHON CIHOCOOHOCTHEI0 K CeJeHy 00JaaioT BEICIOME TPUGLL U MUK-
POOPraHMaMEL. YWOTHIBAAL MUPOKYI pPacHpOCTPAHEHHOCTh JTHX QPTaHIBMOB,
a Tarske OBICTPYI0 CKOPOCTE WX pas3MHOMKEHUA, MOKHO IpernoJaarath, 49TO
oHN OPHHEAMAIT AKTHBHOE ydIacTHe B MATpANHH ceileHa B 6mocdepe.

Hexoropsie weprsl mopefieHNsA ceiena B 30He BhiseTpusaHua. [Ipmeenen-
HEIe JIAHAEIE CBHUETENLCTBYIOT O HAJIWYHN celefda B pasmoobpasHpix o0beK-
tax Omocghepsl. BogHO-pacTBOPHMEIE COEIUHEHHA NPHCYTCTBYIOT B KalTaHo-
BeIX moupax u mopopax Tyeol. Murpupyer o m ¢ MPHPONHEIMEU BOJAMH.

CpoiicTBa celeHa B 30He OKUCIEHHF OIPEAEIAI0T ODBITHO HA OCHOBAHHH
gmarpaMmbl, moctpoennoit Homemamom mo mammsim [lemaxes u np. (Cumnee-
Ba, 1959). B meit oTpaikena 3aBHCHMOCTh OKHCIUTEILHEIX MOTEHIHAIOR QKH-
CIANTEIBHO-BOCCTAHOBATENBHOTO cOCTOARNA ceena Kak yuxuun pH nupm xom-
mearpanun ero, pasaoit 107 me/a.

H. JI. Cunpeesa (1959), amanmanpys mammble M0 OKHCANTEIBHO-BOCCTAHO-
BATEIbHOI 00CTAaHOBKE PAlA MECTOPOKIEHH HA OCHOBAHHHN 3TOH JUATDAMMEL,
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yreepsxaaer, 110 npn Eh=0,6—0,7 6, xapaKkTepHHX IITA 30HBEl IANEPrehcda
GompmmEcTBa MecToposkmenmit m pH=4—9,5, s3maunrteabmas dwacTh celeHa
B0UBI OKHCTCNNA CYNLMUARBIX MECTOPORACHI ROMKHA HaXORHThCA B (PopMe
2IEMEHTHOTO CEJeHAa, MEeHBIIag 4acTh — B (opMe OmCeIeHUT-NOHA H HEKOTO-
pas wacth — B (OpMe celleHHT-HOHA. Ilode celXeHaT-MOHA OYUEHL Malo, HO
OHO CYNICCTBYET M IpH BhIcOKOM spaueHHn Kh, m npnm moBBIeHHOH mexoy-
HOCTH He MCKINYCHO BOSHUKHOBEHHE CENeHATOB.

OKNCINTeILHO-BOCCTAHOBUTEALERI NOTEHINAT HOPMAJbHO adpPHPYEMBIX
nous Bappupyer B muTepsage 300—650 me, npuyuem BejqudmHA ero Kogebmer-
cH JadKe JIA OJHOrO THOA Hou B Tedenue roma (3oipwm, Opnos, 1964).
Beamuuna ero 3aBEcuT B GCHOBROM 0T ABYX (arropon: 1) aspanum mOYBED
(KommeHTpaIKH KHCIOPoAa) u 2) GHOTOTHYECKUX MHponeccoB (IeATeIbHOCTH
MUIKpoOprasuaMos u pacrenuit). [wamason semrmunmm pH, mabmopgaeMerit s
nouys, mupor. BolbMuHCTEO 1MOYB, BaMKHENIINX B CEIBCKOXO03AMCTBEHHOM OT-
HOLIEHUH, XAPAKTEPHBYIOTCH yMEeDemHo-KRUCIO0M, HeliTpalbuoil wim ciabomme-
nounoil pearmuei (Bexmunua pH — ot 4,0—5,0 no 7,5). Onmaxo BerpegamTes
kar 6omee nmeasie (pH = 3—3,2), Tax m menounsie (pH = 9,3—9,8) moussL

ITo okMCINTEILHO-BOCCTAHOBHTEILHOMY COCTOSHII0 CeéJeHa B IOYBAX MBI
MOMKEM OTMCTHTHL TO e camoe, yro Ontio mpocaemerno H, JI. Cungeesoit mua
30H OKHMNCJCHMIL MecTOpOmﬂeHHﬁ.

Hanrsre I'ammabroma m Bmca (Hamilton, Beath, 1964) m moayuennme
HAMHI DPe3yIbTATHl CEHIETEILCTBYIOT O TOM, YTO B MOJOJIBIX XOPOMIO aapupye-
mbix mousax (pH=8-—-9) apupmoro wiImMaTa CymecTBYIOT KaK CeJCHHT, TaK
M CeJeHAT-MOH, a TAK;Ke OPraHUYecKHe COeJHHEHHA, XOTA HA OCHOBAHMHM (Pm-
BHKO-XMMITYECKAX BEIMYAH OKHCIMTEIbLHO-BOCCTAHOBATENLHOTO COCTOAHNA CH-
crem Se—~HySe0; (0,74 6) u HySeOs—>HsSeOs (1,15 ¢) Tpymmo momycrmts
HX HAIMYHe B HOYBEHHBIX PACTBOPAX.

PesyapTaThl OOBITOB MOKASBIBAIOT, UTO CEAEHWT-MOH JOMHUHUEDPYeT B Oolee
rayGokux cinosix mousel (T. e. B amaspobHOit o6cTamoBKe), TOT[AA KAK BepxX-
HIe I'yMyCHPOBAHHBIE TOPHZOHTHEL CONEP/RAT He3HAYHTETLHBIE KOIHIECTBA Ce-
aena B, opme cememar-moma. OfpasoBanmue NOCIEIHETO CBABAHO € KUBHBLIO
10YBE (yCHIGHHEIM JOCTYHIOM KHCIOpPOjAa B BepXHHE TOPHZOHTEI TIOYB I K-
THBHOCTEI0 Se-OKNCHAAIINX aspobublx OGakTepmit m pacrenuit). Hpome Toro,
Tamuaeron u Buc (Hamilton, Beath, 1964) ofmapyssuam, 9To opranndeckne
COENUHENNA CeJIeHa MOTYT IIEPEBOJNTLCS PACTEHHAMN B celemaThl u oOMe-
puBatbea B mouse. C pyrofi CTOpomMBI, OJHOBPEMENHO CYU[ECTBYIOT M BOC-
CTAHOBUTEJNbHEIE IIPOIECCH, KOTOphie WHOrAA mpeobiamaior. Mmorue MuKpo-
OPraHu3MBI BOCCTAHABIMBAIOT CEIeHAT HE TOJBKO 1[0 CEICHUT-HOHA, HO U [0
MeTamaeckoro cexena. Ilo-smammomy, 5T0T mpomece mporeraeT Holeée MHTEH-
CHBHO B aHa?poOHEIX yclopuaxX, Tarxum o0pa3oM, B HoUBe OHOJOTHYECKHI
darTop sBISETCA OMHUM W3 NpeoGiaJalomuX W BEIPAsRAEGTCH B CBOEOGPASHOM
pasrOBecHm JOPM BiIeMeHTa, PETyIHPYEeMOM OPraHu3MaMIL.

MHFPHHHH celleHa B HPHPOJIG 3aBUCHT OT XHMHYECKOTO CcocTaBa IIOYB H
TOpHBIX mopop. VIsBecTHO, HampmMep, UTO B YCIOBHAX TYMHJHOIO KIMMATA
TapaiicKue KUCHBIe TOYBKI O0OTAIEHEl CeJNeHOM, KOTODHIH TPOYHO CBA3AH C
memesoM m caabo yesampaercs pacrenmaMum (Lakin, 1961). D1o mpmeyme m
mousam Hosoit 3erammun (Watkinson, 1962). CymectBennyio poas npm aToM
HIpaoeT cyIshaThl U COMH MEeAOTHOREMOTLHBIX SITeMEHTOB.

IMoussr mposmaumu Tyser comepsgat crpormma — 0,03—0,05%; mukens —
B KonmuecTse Membime mam pasnoM 0,004%; mommbaena To e B KoamuecTse
menpme mau pasnom 0,0008%; samamma — 0,012%; Gapma — 0,04—0,05%;
xpoma 0,01—0,15%; menm 0,005—0,006%; mapramma 0,27—0,30% n ceumrma
0,003—0,006%. Ilopbimennoe comepskaHHe HHUKENs, CBHHNA, MOAHOIeHA M
XpOMa CBABAHO ¢ OCAMOYHBIME I0YBOOOPasSyIOIUME mopojgamn. Ilounnr BHe w B
Ipeferax CeJIeHOBOII MPOBUHIHEN CYIECTBEHHO HE OTAMYAIOTCH 110 CONepiKa-
HUI0 YKa3aHHLIX XAMHYCCKIX DJIeMEHTOB.

McrounEKoM celena B moYBAX, Kak YiKe YKA3BIBALCCH, ABIAIOTCA TOYBO-
ofpasynInme HOpPOALl W HOCUTEIH ero — OPHpOIHBIe BOALL IKpome Toro, BaK-
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Hafg POJIH NPUHAMIEKNT COBPEMCHHBEIM BYJIRAIMUECKHM IIpoOIeccaM, OoTKYAA
CeJeH MOWafaeT B HOYBHL ¢ OCAAKAMH H HPOIYKTAMH BYJIKaHIMYECKOH HeA-
TeapHOCTH, MErpaums celeHa ¢ METEODHTAMI MeHEe B3HAYNTENHHA.

BosMoxkubIe NCTOYHNKH CEIEHOBOH MHHEPAIH3ANNH B OCAMOTHBIX TOPOAX.
Yro ke SABHIOCH NPUYMHOI 000TAl[@HHOCTH CEIeHOM OCAJ0YHBIX CpemHese-
BOHCKHX Iecuanukos Tyswi?

E. 3. Bypsanosa (1961) mnepsomCTOYHHKOM cejieHA CUHTAeT JIPEBHIOD
CHHTEeHeTHIECKYI0 TIN PAHHION HAZEMHYI0 BYJKAHNYIECKYIO TeaTeabHocTh. OHA
He UCKIIOYaeT BO3MOMKHOCTH 00pa3oBAHMA AHOMAINN 3a CUET PA3MBIRA TIOJH-
MeTAIIHYeCKIX U KoJYeJaHHBIX PYAHBIX TeJ, HAXOIUBMNXca B oOJacTm je-
HYJHPOBAHHO B CpejHeM JeBoHe CYIIH N IOCIeAYIOmEH axkyMmyaannm o06o-
TaIleHHoTo CeJeHOM ITacTHUecKoro MaTepuada.

CBsA3b celeHa ¢ JpeBHel BYJIKAHWIECKOU JIEATENBHOCTHIO §0Iee peallbHa,
Tak KaK MOKHO OTMETHTHh KOPPeIAINHI0 OPH CPABHEHHN YYaCTKOB CEIEHO-
upoasieruii Tyssl ¢ 30HaMu pacupocTpateHuf HHAHEKeMOPUHCKUX BRYIKaHO-
TeHHBIX OTjomenuit (wo marepuanam I'. B. Iumyca, 1961). Humuerembpuii-
cEmit u Oojee paHHmii ByJKaHumaM TyBLI, BepOATHO, CHITPAI 3HAYNTEILHYIO
pO-TI]: B O6OFHLI_[B]:[III}| CeIeHOM JIPeBHHX 0CaJIKOB.

Yacroe ofnapyskenne BHICOKHX KOIMTIECTB DICMEHTA B OPraHOTEHHBIX 0C-
TaTKaX [PEBHIX OTIOsKeHUA NO3BOJAET IPEAH0IAraTh CYIIECTBEHHOE BIHAHUE
OpranmaMoB Ha IPOHecchl KOHMeHTpHpoBanus celeHa. llpeamomomkenue ocmo-
BaHO ® Ha ToM (paKTe, UTO MHOTHEe HH3IINE OPraHU3Mbl (Gaxrepuu, BOO-
pociau, TpuOBI), AONmIefllne Jio HAC CO BpPEMeH PaHHEro Hajge03os, 00IafiaioT
YIUBUTEILHO BBICOKO CHOCOOHOCTHI0 HAKOILICHNWH XHMHYECKHX 9ICGMEHTOB,
B TOM YHCJI¢ U CEIeHa.

Bosmoiuo, uto ceneH, BEGpachiBaeMEll B aTMocepy BYJIKAHAMU TIpenMy-
IMeCcTBeHHO B BHJAE JIEMEHTHOr0 CEJCHA W B MEHBIICH CTCNeHH B BOE
H.Se u SeQ., npunmocunca B BojoeMil ¢ arMoc(epHBIMI ocaiKaMmM, a Tak-
jKe HEIOCpeICTBeHHO ¢ HPOAYKTIaMu BYJIRAHW3MA H KOHIEHTPHPOBAJICA HA
nue HerayGorux Oacceitmon. llpn momajammm feTpmTa OPraHuU3MOB Ha JHO B
IpOTecee Juaremesa IJI0 MHTEHCHBIOE paspymienne Se-0PraHmvuecKux coejm-
HEeHHIl, a Tak:ke UX BoccTaHoBAeHue moj AelicTueM Oaxrepuii. B amaspo0-
HBIX YCIOBUAX IIPH [OCAEAYIOINeHi CeMUMEHTANNE PHIXJIBIX OTIOMKCHUIA IIPo-
MCXOMII0 ofpasoBanme MAHEPAIOB CeJICHa

Peaknpn KMBOTHBIX Ha NOBBIIEHHOE Ccojlep:kaHne celena B cpexe. Ha
OCHOBAHUE OIpejle/elnuA CeleHa B MOYBAX H PACTEHUAX HPOBOJUIN OUBITHL 110
M3YYEHUIO PEAKIUIl OpraHm3MoB Ha PasiNumoe cofepiKamme celeHa B cpeje.
B ompitax pa sRUBOTHRIX OBLIO MCHO0JB30BAHO 18 oBmEMaTor MecTHOH mopo-
Ibl U3 IBYX oTap, NpmHapIe:Ramux kiaX. uM. dimamosa (moc. Witn-Tan Yuyr-
Xemeroro p-ua, bapeikekas moausa, Tysa). sHusorssie 6himm pasmenens Ha
6 rpyon. Y oBen mepBoit W BTOPOil TPYHH OTMEYAICh AeopPMailim KOMBIT
U Hapylienng HOIePCTHOTO IOKPOBA, ¥ OBEl, TPeTheil W YeTBepToil rpynm He
HabI0IaT0ch BETUMBIX MATOMOMMYECKOX U3MEHCHMIT. JTH JKUBOTHBEIE BBIIACA-
AUCh HA TEPPUTOPHE IPOBHHONKM U MOTPedIsiin B CYTKH OKOTO 2 M2 ceie-
ma. [usg wonrpons 6eLm BHIGpAWEI 3[0POBHE OBIEMATKH, moTpedislonime 3a
cyTkn okouo 0,4 M2 smementa (marag u IMecTas TPYINEL), T. e. B 4—5 pas
'MeHbIIe, YeM OBIbI 13 pailoHoB, oboramennbx cemenoM. tHusormeie I, I1T n
V rpynnel GomoHATeNLHO TMONYyYaiw 10 2 M2 celeHa B CYTHKM B BHMIE pacTBO-
pa cenenmeToii  Kucaorel. Cemed  BBOJAWJICH Der o8 B Tedenme 28 [Heil
(Tabr. 89).

HeoGxoaumo oTMeTHTL, 9T0 ¥ BCEX KUBOTHEIX, NOJAYYHBINNX J00ABKY cele-
HA K OCHOBHOMY PAIIOHY, CHH3WJCH BEc B KOHIE ONBITHOTO HepHojia. ¥ oBer
u3 | w III rpyno (reppuropus, oforamiesnas celeHOM) IOTepPH B Bece COCTA-
B B cpepuem 0,6— 1,4 ke, a s rpynne V (ROurpoisabie ;KUBOTHEBIE, ITOdY-
qnBIHNe cesen per 0s) — 2.2 ke, T. €. 3HAYUTEJIbHO OOIbIIE.

Hamu ycraHOBIemo, 970 KoamvecTBO celeHA B KPOBH COCTABISACT OKOJIO
10 mreY%. Onnaxo y oeem us orapsl, Beimacalneiics B Bapwikckoil nommue,
KOHIEeHTpanmusa cejena gocturaer 37,0+6,6 wmue%, 1. e. 8 4 pasa Goabme,
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. B tatm. 90 npmeejeHBI pe3yJLTATHI CPABHUTENLHOr0 WM3YYeHUA COMepka-
HIS CeleHA B KPOBH JRHBOTHBIX XO3ANCTBeHHEIX MOMYIAIME W3 PA3INUHBIL
paiionos Ty»s n ofHOTO W3 Xo3aiicTs HpacHospeKoro Kpas.

Ilpm ocmorpe 13 orap oserm m3 Tysmuckoit ACCP oGmapysKeHbsl mapymie-
HES POCTA IOEPCTH W KOOBITHOTO (amIMaKa B HasBammoil BRI oTape. Y oBell
3 BTOU OTAPEI, KOTOPHIE KPYIJEIA O BLIDACAIOTCA HA OUpeedeHHLIX macTOm-
max, Habrofaerca medopMarnua woneT. Porosasg wamcysda mMeeT BHJT IIeTelb,

Pne. 117. [edhopManus KOnbIT OBIIHI
1 — HOpMaJIibHad porosas Kamcyna; 2 m 3 — gedopmupopadHHBIe POrOBbIe KAIICYJIBI

YAIMHCHA W M30THYTA, 4To BumgHO u3 puc. 117. Yaernl caygam oO/bicenus
oper. lllepcrs ofesskupenmas, JTOMKasg, ¢ OOJIBIIHM ROJINYECTBOM IHEHLKOB.
Ho:KEEI TOKPOB, KAK IPABHI0, CYX H IHOKPHIT YeImMYHKaMH OTMEPHIAX KIETOK.
B orape uz 382 oser v 5 Obim medopmmpoBanbl KombiTa, y 20 nmeanch 06-
apicenma. Caalsii pocr mepern OLLT XapakTepeH Is MHOTHX OBell.

Ormeuennsle Hapynienms KepaTunooOpas3oBaHmil BeTpedaoresa y Oomee
CTAPLIX REBOTHEIX. ¥ ArHAT (B Bo3pacte 1 rofa) MMeMTCA HEe3HAUHTEIHHDLIE
(BMATHILIY Ha TMOJomiBe porosoro Gammaka. ChHejiyer saMeTHTD, 4IO MECTHLIC
BEeTePUHAPHEIE CHENIAJACTEL UCKIUYA0T TpHOROBEe u MH(QEKmmoHHbIe 3al0-
nepanma (4ecoTKa, HeKPOOATIIIE3, PeBMATIMECKOE BOCHAJIEHNE KONBIT), CUH-
Tasg OTMCUEHHBIE MATOJOTHUECKHE OTHIOHEHIS MPOABAeHHeM (MIHEepPaIbIoroy
TOJIO AN,

YeranopieHB CYIIeCTBeHHBIE PA3Indis B COJAEP/KAHMM dJeMeHTa B opra-
HAX U TKAHAX OBell KOATPOJILHOM orapst (rpynna VI) um 8I0pOBHIX KEBOTHBIX,
BBEIIACAIONIIXCA HA Teppuropun, oforamennoii cexenom (rpymma 1V). Romm-
YeCTBO cesleHa B oprampmaMe oser rpynnet 1V B 1,8—3 paza Hompme mo cpas-
Henmio ¢ opmamm rpynosl VI. B mewenw, cepame ® MBIINAX FRHBOTHBIX
IV rpyunsr mMmeercs, cootBercreenno, 54, 22, 20u 17 uxe% cenema, B Taxkmx
JKe CpraHax U TRauax osern VI rpymusl comepiuTes, coorsercrsenno, 19, 9.7,

Taoxumma 89

Koanueerso moegaeMoro KOpMa, CYTOYHOE HOTPBGHEH’HB cerena M BeC OmbITHBIX
JRIIBOTHBIX

Bec JUBOTHBIX, ke Obmee
norpefiaenue
N Komn- Komuve- | Cyrounoe | Cyrounsie
i Ye- CTBO MOe~ | pprpefae-| DTOGABKH
;‘IF;IYH' CTBO Coninta ﬁggﬁgf‘g HIE Celle- | CereHa, 14 Ha
ooen 70 OIIBITA Eﬁ;ﬁ Bec 3a CYTEH, %2 ! Has e e CYTKH, slse)é:l.
OIIBIT M2 M2
¥ 2 3 h 5 6 7 8 9 10
I 3 40,0+1,7 | 38,64+1,7| 39,34-1,8 1,18 1821 2000 3821 | 0,097
11 3 AMA1,8]41,011] M,141,5 1,26 1944 — 1944 | 0,046
111 2 38,0445 37,9449 38,4447 1.45 1774 2000 3774 | 0,099
v 5 437422 44,3425 | 44,0423 4032 2038 | — 2038 | 0,046
v 5 46,0409 | 4384161 44,9419 1.35 376 2000 2376 | 0,053
VI 3 471+1.3 | 47,6--1,1| 47,8412 1,42 396 o 396 | 0,008

! Corstacuo Ilamany (Sharman, 1960), IpoussonbHOe moTpebieHMe IHILM IS BCEX BHIOB IKHBOT-
HBEIX COCTABJIAET OKOJO0 3% UBOrO Beca.
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Ta6axmma 90
HoamuecTso celeHa B KPOBH KHBOTHBIX

Homuue- | Comepiianue
Paiion uccienoBannii HUBOTHEIE CTBO HH- | ceJeHa,
1 BOTHBIX mxre,
HKpacroapeknii xpaii, moc. Ho- | Hpymasrif poratsii 12 10,0-£4,0
3yabRra CROT
OB1bL 3 138-:1.9
Tysuacrag ACCP, moc. Cyuip OBIIBL 8 9,206
To me ! 10,6-£1,1
O3. Xajsla lipyuasii porathrit 6 10,14+0,2
CROT
IToc. Kapa-Xag OBt 22 10,0
To e 4 10,5-+0,6
Tloc. Xaitpakan OB1rbI g% 14416
To e 3 14.8:4-1.8
Hoaxo3 «Cos. TyBay, p. Tapa- OB1eI 3 9,309
XeMm, 03. Azac Koast 3 9.8-+0,3
IToc. Vnn-Tan: On1rsr 6 15,24+2,9
Bepxosbe p. Bapoin To e 3 10,114
Henrp. wacrs Bapunceroit no- » 3 11,828,
JMHBI » o 37,3-£6,6

8,4 n 8,9 mreY cexema. Bo Beex mccae[0BaHHBIX OpPraHax U TKAaHAX OBCI[ U3
IV u VI rpynn mabI0aloTcA CTATHCTHYECKH JAOCTOBEDHBEIC PA3ImymA L0 KO-
JMICCTBY B HUX CEIGHA, KPOMe mouek H sxenum. [|0CTOBepHOCTH pas3imimii Imo
COMIeP:KAHMI0 BJIeMeNTa B JKeTul ¥ HoYKAX He OTMeYaeTcd IpH CPABHeHHI
BCeX ONBITHLIX I‘py]l]:[.

IlpoBesenabie mCCT/I0BAHMSL CBUIETEIBCTBYIOT O TOM, 4TO Y ;KIBOTHBIX,
moTpeGaAIONNX pasinymsie RommuecrBa cermena  (owroxo 2000 mw 4000 mke
B CYTKII), OTMEYAf0TCsA CBOCOOPABHBIC PEAKIHI B HAKOIICHUH TeMEHTa Opra-
HE3MOM, opTapaMu W THaHAMM, I COJCPKAHEE B Kposm TeMoriaoGuuza. DBask-
HOI 3ajaueil ABIsgETCA MBYIeHNE BHYTPUIONY.ANHOHHON M3MEHINBOCTH IIOPO-
TOBOI UYBCTBUTEILHOCTH REBOTHRIX K COJIEHY.

Onma m ta e cyrounmag goOaska cemena (2000 mme, B Tewenne 28 mueii)
BHIBLIBAET HEONHHAKOBOE HHKOPIOpPHpOBaHme ero oprammsMamm. OBUEI momy-
JATHI 13 CeJIeHOBOH NPOBMHINE AKKYMYJIHPYIOT DJeMeHT, HaBaeMbiil per os
B 3HATNTENLHO MeHBIIEil CTemeHH, TeM OBIBI H3 OTAphl KOHTPOJBHOTO pailoma
(V rpynma). "Kusorubie B oToii Tpymme, moaydasnime JOOABKY daeMeHTa, Ha-
KaILIIBaloT B opramaXx M THamsx sa 28 JuHeil CTONBRO ;K€ CeJeHa, CKOJIBKO
€r0 y ’KUBOTHBIX N3 CeJeHOBOU MPOBNHINH, He MONYIABIINX JOOABKHE BIIeMeH-
Ta (Epmaxros, Kosanscrmir, 1968).

OTMQIICHO 3HAYNTEJIbHOC KOJHYECTBO CeJeHa B IOYRax OBelIl, Hpﬂqu ROH-
IEHTpaIs ero B 9TOM OpraHe OCTAGTCA CPABHUTENbHO BBICOKOi (7-107°—
1-107%9% ), wecMoTps WX HA PABNUUUL B CONCIKANNN DIEMEHTA B panmone,
HHE Ha BBOJUMBIC HOﬁaBHH ceJdena peI‘ 08. BI)ICOKOB HaKoOlJIeHHue ceJeHa B MmMo4-
Kax ormegasoch MuornMu asropamm (Grant et al., 1961; Burton et al., 1962;
Jones, Godwin, 1962; Andrews et al., 1964; Epmakos, 1965).

HaOnmopaetes Takike 0oJbinoe KOIMYECTBO CEJIEHA B HEUYEHW W HOJHEeNy-
fAounoil ;esese oserl. Mano ero B MBIMINAX W TOTOBHOM MO3Te, Ha 9TO TaKike
yKasbipaan Hekoropble mccaemosatean (Epmaros, 1965; Blau, Manske, Ben-
der, 1962: Hansson, Jacobson, 1965). ;

HeofxoanMo 3aMeTHTh, 4TO KOJNYECTBO DJEMEHTA B jReJIYH CHILIO H3Me-
HAGTCH Y SKUBOTHBRIX, TOTPeOIA0NIX PASIHYIEE W OJHHAKOBEIE KOHIEHTpa-
| CEICHA, UTO, BUANMO, CBA3AH0 ¢ CCKPeI[mell ;Reuu.

ARKyMYIHpPOBAHIe DHIEMEHTA ONOPHO-IOKPOBHBIMH TRAHAMH OBEI[ IPOmC-
XOONT MeHee HHTeHCHBHO ImpH mo0aBKaX cejeHa per 0S. X0Tdg B HEX IPHCYT-
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CTBYET celieHa (O0JblIe, YeM B APYTHX OPraHAX M TRanAX (MBINTAX, cele3eH-
ke, JerkoM m 7. 1.). Ilo-BupmMomy, B 9THX TKAHAX CeleH HAKAIIMBAETCA
B pesyibTaTe [JIMTEJBHOTO HOTpPeGIeHuns BBICOKAX KOIUYECTB diementa. Po-
sendensy (Rosenfeld, 1962) rtamike ormeyana B omOLITAX Ha OBMax ciadoe
Hakomaenne Se-75 B mmepcrm B Tevenme 14—23 nmeit. Brunowemme Se-75
B Gedkm mepcTn mpoucxopuiao vepes 60 mmeit. C gpyroit cTOpOmEI, y KIBOT-
HBIX U3 KOHTPOJALHOI oTapel (V rpynma), HOJIYYHBITHX CEJeH per os, MpoHc-
XOOHT ABHOE HAKOIVIOHNE CEIeHA B MIEPCTHOM ITOKPOBE.

Hag yate orMedganoch, KOJImuecTBO cejieHa B OpPTaHAX M TKAHAX OBeIl celle-
HOBOIl mposmHIEn Obio B 1,8—3 paza Goublme o CpaBHEHWI) € TaKOBLIME
OBeIT U3 KOHTPOJBHON oTaph M Koaebaisock or 18 mo 89 mme% wna cuipoe
pemtecteo. ¥ osen us Umrmmcroir obm. B. B. Epmaxos (1965) maxogma or
2 mo 14 mreY cenena Ha chlpoe BemrecTBo.

Ilonmygennsie pesyipTATHL WecaefoBaHWil YKA3ZBIBAIOT HA CYIECTBOBAHUE
BHAYHTCAbHBIX PAsHHYUil B afQiITHBHBX PEARNMAX HMBOTHLIX HA TeOXHMIge-
ckme (harropsl cpeppl. OBel, IHTeNbHOe BPEM#A BHIHACAIOIIUXCSA Ia HacTOH-
H{aX ¢ BHICOKMM KOJHYeCTBOM celela B PACTeHUAX, clAeAyeT PacCMAaTPHBATD.
KaK SMBOTHBEIX, OPMBBEIYHEIX K DTOMY DJIEMEHTY, UYYBCTBHTEILHBIX K COJCHY
TOXBKO Ipr G0Jiee BEICOKHX KOHIEHTPALUAX ero B cpefe. sHuBoTHEIE, HoTped-
IAONTHe B IPUPOAHBEIX YCJIOBHAX Majible KOJIUTECTBA CeleHa, SBIAITCA He-
OPUBLIMHLIMA K BEICOKNM KOHTEHTPANMIAM DIeMEHTa U 001ajlal0T TOPOTOBOM
YYBCTBUTENLHOCTHIO TPK G0Jiee AN3KNX eT0 KOHIEeHTPaNnIX,

VY osen, sumacaomniuxcs B Tysumexoit ACCP na reppmropnm, oGoramien-
Hoit cedernoM, HAGMIONAI0TCA MaTOMOTHYECKEe U3MeHeHHs (gedopmamus Ko-
THIT, 00BICCHIE) , XapaKTepusie Aud ceaeHoBsix nposunnmic (Fleming, Walsh,
1957). Opnako y4acTHe celeHA B IPONeccax KepaTHmHOOOpPA3OBAHHA OCTAETCR
mescueiM. Habmonenms mokaseiBaioT TaksKe, 4TO BBeJleHNe 2 M2 celleHa JRIUBOT-
HBIM, HEIPUBBEITHBIM K HEMY, MO;KET OPHBECTH K THIOXPOMHOI aHeMIIH, KOTO-
pag HaiileEa W y pAga caalo afaOTHPOBAHHEIX OBeI] B CEIEHOBOM Ipo-
puagun, WM. A, Jlemer m M. WU, Tyrymun (1964), seianisas xpoAndeckmii
CeIeHOBBl TOKCIKO3 OBeIl, TAK/Ke OTMEUAIN IOABICHHE AHEMIN Y ONBTHBIX
sguBoreEX. B yenopmax Tyemmcroil celeHoRodl NPOBHHNNA H B KOHYPONE-
HEIX pailoHax HaMm TakMme OLUIO yCTAHOBIEHO (HA OCHOBAMHMII ONBITOR Ha
OBHAX) YMCHBHIEHHE B KDOBH COREKAHHA TeMOLVIOONHA B 3aBHCHMOCCH OT
yBeIUdeHIs KOHIEHTPANNN celeHA B KOPMe HIN panmoHe, nim AolaBKaX ce-
dera k panuony (Epmaros, Hopansexmit, 1968).

Iposinmenne cereHOBBIX TOKCHK030B, BEPOSITHO, CBA3aHO ¢ HHrIOHPOBA-
nmeM ()epMEHTOB TKAHEBOTO IEIXAHWA I HapymleHmeM o0MeHa Cepycoiepika-
mux ammpormceaor. Cenen Omormpyer mucyabQuinabie W CyabQOrEIPHILHLIS
IpyOOel GEJKOB, 8 TaKske MOMABJAET CUHTE3 METUOHGHA. JTO NPHBOINY K Ha-
PYIIeHNI0 TMENTHAHEIX cBA3ell u B (elKaX KepaTHHOBHRIX 00pAa3OBAHMOI, necT-
PYKIIUM KIeTOYHBIX MeMOpaH W ocBoGORICHNIO Thaponas m menTtugas. Momxmo
HpeﬂﬂOJIOH{]{ITL, q9T0 ¢ 9THMHI HDOKBCCaNIH CBA3aHO paBMHI‘lC‘I"er pOI'OBBIX 1THa-
Hell I HApYIIeHHEe PocTa BOJOC.

CeseH BXOEUT B COCTAR MHOTHX COe[MHEHMI MUBOTHOTO OpraumaMa, obpa-
3YeT CeleHOMETHOHHH, HAWJEH B HEKOTOPHIX MPOM3BOMHBIX TIYTATHOHA, BRIIO-
gaeTca B OCTKH TKAHEl I KPOBH, B TeMOIPOTEH/BI, HYRICOTPOTEHIB], depMeH-
tel. Ero mpucyTCTBIE B PABIMYHBIX KOJIWYECTBAX B JRUBOTHEIX OpTaHN3Max
RJIMHET HA MHOTHe TPOMECChl NPOMEKYTOUYHOTO o0MeHa, WO OMOXTMHICCKHe
MEXaHIBMEI 3TOTO BIIMAHIA 0CTAIOTCA HeN3BECTHLIMI W/ MAJI0 BRIACTOHALIMH.
JHAUNTENBHEI WHTepec IpejcTaBiger OTEPLITHe (DepMeHTA — TIyTaTHOHIEPO-
KCHUa3ssl, coflep:Ramieli B Moxaexyiae gereipe z-atoma ceinena (Flohe, Giinzben,
Schock, 1973), poccranasampratomero THAPOUEPERNCH JAHOUA0B. ITH paboTh,
BEPOSATHO, IPUBEYT K MOHNMAHIIO TPOIECca BOSHUKHOBEHIA MuonaTuii (Gemo-
MbHIICYHaA GOJC3HD).

Heobxomnmo oTMETHTH, ¥TO B HACTOANIEE BPCMS COeIMHEHIS CeleHa WC-
OOJAL3VIOTCA B JKHBOTHOBOJACTBE I ITHIEBONCTBE I HpouiakTikg MblIIed-
HOI guceTpodum u Tpu Apyrux 3abonesanusx,



V.

HPARTUYECKHUE ACIIERTBI
TEOXNMMHIYECKON 9ROJIOTNHN

Taasa 19 i

SHAYEHNE TEOXUMIYECKON DKOJIOTHN
JUISI CEJIBCKOTO XO3SICTBA, BETEPHHAPUY,
MEJTUIIMHEL, TEOJIOTN

Buoreoxnvuueckoe paiionnpopanme

Boapnioe smadenne B HacToAmee BpeMda npuodperaet OHOTCOXHMHUYECKOE
paﬁOHIIPOBBHHE. OHO mo3BOJAET oOIpeae/anuTh JonaJbLubIe paa.rmqnﬂ 0’61\191{3
BEIIECTB W JPyTHE PeaAKIHH MHKPOOPraHU3MOB, pacTennii W yKUBOTHBIX Opra-
HM3MOB, 3aBHCAILNNEC OT TMOIVIOIMCHIA 0;}1‘3}[&[31\101\& XHMUWYECCKUX 3JIeMenTOoB
TEOXMMITYeCKOH CPefbl 1 NPAMOTO MX JAeMCcTBU Ha OpPTaHusMBl. bombiroe 3ma-
geHue HpiofpeTaeT yCTAHOBJIEHHE IOPOTOBBIX KOHIEHTPATNIT XUMHYCCKHX
9JIeMEHTOB B II0OYBaX 1 I{OPMHX, OUINEeBbIX palumna}; ARIBOTHBIX. Ha!{HI)Ie 0 IIo-
POTOBBIX, KPUTHYSCKNX, KOHIEHTPALNILX DJIEMEeHTOB U COTeP:RAHIN UX B TCO-
XHEMNYECKOH Ccpejie I03BOJAKT NPOH3BOJUTH NPOPHO3 TEX TEpPUTOpHil, Ije
MOJKHO OKHATH IOSBICHHEe OIpPeedeHnbX Omosormueckux HdPderTos — na-
MeHenuii 00MeHA BeN[ECTB V PACTEHMII W JKUBOTHBIX OPraHH3MOB, CPLIBA PeTy-
JIMPYIOMIX CHCTEM Opramm3Ma, HAPYIIEHHI o0MeHA BeMIecTB I BO3HAKHOBE-
HHS sHaeMuYecKnX 3aboiesannii. HecMoTpaA Ha TO TTO MOPOTOBLIE KOHMIEHT-
panuy IS OIpejielenHbIX OPraHn3M0B B PA3IMIHBIX YCIOB IAX HX JRU3HH TIPI
PA3HBIX OMOJONHYECKAX COCTOAHNAX HE SBIAITCA CTPOr0 MOCTOSHHBLIMII M MO-
TYT HECKOJIBKO CHBHTATHCA B TY WIN IPYIYI CTOPONY, CPeJHNEe IX BeJmImIEL
¥ JONyCTHMOEe BAaPLHPOBAHHE BCe jKe BIOJIHE YAOBICTBOPHTENLHO OPHENTH-
PYIOT IpH oupejieleHNN pasMepoB MOTPe0HOCTH pAcTeHuil i MUBOTHLIX B Xi-
MIYEeCKHX HIeMeHTaX, B MUKpodIeMeHTaX. M HTepBaT M3MeHIUBOCTA COMEPIKA-
HOA XUMEYECKUX DJIeMeHTOB B KOPMaX M PaIlOHAX MEKAY BePXHEMH I HHIK-
HBIMN HOPOI‘OBI{[MI’I I‘paHHuaMH B OHPGHEHBHHOﬁ cTenenn CDOTBOTCTBY@T
uaMenennam morpebmocT. Meeaenosanme TeOXUMUYECKOH SKOJOTUH CETLCKO-
XO3FUCTBeHHEX JRKIUBOTHBIX ¥ BO3TENRIBAEMBIX PACTCHMIT — OJINH W3 BO3MOK-
HBIX 1 Ba)KHBIX ]]yTeﬁ HOpMHpOBﬁIIHH ]IO,T_[EOPMOK MHHBpaJIBHI:TMH COJAMI |
COCJIMHeHMAMI MUKPODIEMEHTOB, Y/IOBJIETROPSIONMMI IIOTPEOHOCTE B 1NX
pasiamuneix oprammsmos (Hosampermit, 1962). Bmorcoxnmmuecroe paiiomupo-
BaHUE IIO3BOJACT, TakuM o0pasoM, CO3/[aTh HOBEIE OCHOBLL IS 30HAIBHOI
AundpdepeHTHanEE ODOTPEeOHOCTH B MHKPOBIeMeHTAX N
TEePPUTOPHANLHOr0 pacHpefeleHHA COOTBETCTBYKHIMHX
noagropmoxk (Kopanscrmit, 19646; «Pexomempmamun...», 1972). Ilpasirs-
HOE HpUMeHeHe MOIKOPMOK KMBOTHEIX MHAKPOIICMEHTAMI MO3BGIAET 31TaUN-
TeIbHO MOBHICHTH WX IPOAYKTHBHOCTH: Hamoit kopos oxono 10—15%, musoii
BEeC MOJONHAKA Kpymmoro poratoro ckora — 10—15%, pacrympx m orzapm-
JusaeMblX  cBuEeil — 10—20%, saruaT upum oreeMe 0T MaTepm — 0KOIHo
2,5 ke, macrpur mepcrun osery — Ha 0,3—0,4 Ke, AlimemocKOCTH Kyp, YTOK,
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ryceii ma — 10—20%, muBoit mec mruner Ha oTKOpMe — okoio 3—15%, Bec
ToBapHOro Kapma (B upymosom xoasiicTe) — Gomee 30%. Hpome roro, mpm
DOAKOPMEE JKMBOTHBIX MEUKDO)TEMEHTAMH IIOBHINAGTCA KATECTBO HPOJYKTOB
JKABOTHOBOJICTBA, UTO MMeeT 3HaYeHHE JIA eCTCCTBEHHOTO HOpMHpOBaHHH on-
TaHug wedopeka. Hampumep, mpm moAKOpMKe COIAMI Kofalnbra yBeIudmIBaeT-
ca cofepikanne BUTaMEHA Bio B Msce B HeCKOIRKO pas (PR 2TOM YBEIMYH-
BaeTCA W copiepskamme Geaka B Mbimuax) u B Mosoke Ha 50—60%. Ipu mopn-
KOPMEE JKUBOTHEIX U JOMAITHEN ITHIBL HOKOM YBENMIMRACTCS COAEDIRAHIE ero
B Mgce u gitmax nrmm. MecmemonmaHms IMOKa3bIBAIOT, YTO TeOXMMHYECKAA KO-
JOTHH Ve B HACTOANIEE BPEMS MOJKET yka3aTh HEKOTOpHe NYTH YOpABIeHHA
00MEHOM ReIecTB W IPOAYRTHBHOCTLIO JKHBOTHEIX, [IpimvenerumemM Murpoymo6-
POHUIT TaKKe MOJKHO TeJeHaNnpPaBIeHHo NEMEHNTL 00MEH BCIeCcTB y pacTeHdd
¥ TIOBBICUTH UX yposkaitnocts (Harameimos, 1965; Meiise, 1968).

Broreoxmmuueckoe paitonmposanme CCCP m mayueHme BOmpocon TeOXmMH-
YOCKOIT HROJIOTHH IO3BONACT B3aJX0KHTh HOBBIC HAHODABICHUS B DPA3BUTHH
Kpaesoil MeJUIMHEL I BeTepUHAPUN: BEIACHEHWE NPHYUH snjleMudecknx zabo-
JeBAHMI JKHBOTHLIX W UEJOBEKA, CBAZAHHLIX C JAeHCTBIEM HA OPraHU3M Teo-
XUMUYECKUX VCIOBHIL cpefsl. B pToM orHOIIENAH GONGIIOe SHAYEHHE MeeT
fmoreoxmMnyeckoe KapTHPOBAHHE HPOBIHIMII € Pa3iImIHBIM  COJeD/KaHHEM
B Owochepe XIMIYCCKUX DICMEHTOB.

Brigcnennme npmunm sHmeMmuecknx 3aloleBamnii, HAHOCAIIX HACEJCHUIO
I SKEBOTHOBOJICTBY PA3JIMYHLIX 30H CTPaHbl OTPOMHBII MAaTepualblblil yiepo,
OTKPBIBACT MYTH JIIf TOMCKA c10co00B MPeAYIPeKIeHNAs SHAeMAUCCKIX 3200~
JieBan M.

Basgroii mpofreMoif, mocTaBJIeHHON Te0XEMOITECKOH IKOJOTHEH, ABIASTCA
BEIACHEHHNE PONHM DKCTPEMalbHBEIX TEOXHMHTECKNX (AKTOPOB CPEOBI B reTe-
POTEHHOCTH TONYISAMWil W 3HAYCHNA €CTeCTBCHHOTO 0TOOpa B mX (hOPMUPOBA-~
uuu. [lpu arom oOpaszywores BopMel ¢ HAcKe[CTBEHHON ATAUTHPOBAHHOCTHI
K BBICOKTM KOHIEHTPAIUAM OTHEeAbHBIX MAKpPOdIeMeHTOB. Bogumkaer mpakTh:
qecKas 3a7ava HCIONB30BAHUA ANATTHBHEIX PEARIMIL OPTaHN3MOB K TeOXHMM-
qecKoii cpejie Ipm HCKyCCTReHHOM oTlope.

Broreoxnmuueckne numessie menn

Jlannble TeOXNMUYECKON AKOJOTHH TO3BOJAIOT HCKYCCTBEHHO IepecTpamBaTh
OUOTCOXHMITYSCKITC NNUIEBBIO I, TOBLINIAS TPORYKTHBHOCTE ODPFaHH3MOB,
COCTARIAIONNX OTJCNLHBIE BBEHBA Iemeil. Xopomue Pe3yIbTaThl OBLIH MOIY-
TeHLI OPH PACHELIOHWH MEIHOTO KYyIOopoca ¢ CAMOJIETOB B OMOTeOXWMUYeCKHX
TPOBHHTIAAX C HEJOCTATKOM MeJu ¢ I[eIhH0 TPEeAyUPE:RIeHId DHAeMIuecKoil
arakenn nacTOWIHEIX KuBOTHBIX (0BIer). MuTepecHmiM mpumMepoM MoKer
CTYHTE MBMEHeHNe MATpanun Ko0aIpTa B ECTECTBEHHBIX W HCKYCCTBeHHBIX
peId0BOMYECKIX BOMOEMAaX B YCIOBUAX HEIOCTATOUNOTO CONEpsKAHHA B cpeme
9TOI'c 2JeMeHTAa. -

MexycecrpenHOe N3MeHeHne KOOATBTOBHIX NHIEBE X
memeil 8 pOOBOOHEKEX Opyaax

Janusie coppemenuoil OmoreoXuMUm Nal0T OCHOBAHHE [JIA HMCKYCCTBeHHOTO
W3MEHEHNs B IIPHPOMHBIX YCAOBHAX OHOTeHHON MHTPANMN XHMHOUYECKHX 3Ile-
MEHTOB ¥ BINSHUA TaKIM IIyTeM Ha CBOMCTBA KITBOTO BeIMECTEA M KUBBIX
OpPrami3MoB B jKelaTeqbHOM JUIsS uenoBeKa mampamienmu. [Ipm stroM mepe-
CTpanBaKTes GHOXHMHYCCKNE TIATIEBLIe TEMU M CO3/aI0TCS HOBBIG OTHOIICRHA
MeFRITy OpraHmaMaMi ¥ H3MCHEeHHOH reoxmMmuecKoil cpemoir. Ilpmaepom mo-
JKeT CIY:KNTh HCKYCCTBeHHOE CO3JaHue B IMOYBe WK B UIAX BONOEMOB 3ama-
COB MUKPO3JIEMEHTOB, HEJOCTAIONNX A HOJHOIEHHOT0 PA3BITHA OPraHn3MOB.
Hamu Gbiro BRICKAsamo IpeANogoskeHme, TO BHECEHHEM B TPYAR coledt Ko-
fanpTa B yCHOBHAX OHOTEOXHMHUECKHX NPOBHHNWIL ¢ HUSKEM Cojcp/RanmeM
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KoDaJibTa MOKHO TOBBICHTL B W@ 3alachl 9TOT0 HENOCTAILIET0 XMMUIECKOTO
slIeMeHTa, M3MeHHTh Ko0anhTOBBIe OHMINERLE Iermm IPyHa W ero omojormue-
CKYI0 IPOAYKTHBHOCTh, YIVIIIATH NHOIEBEE KAYECTBA PpPasBOXUMON PHIOEL.

OcHORaEMEM A 3TOT0 MOTYT CIY/KATH JlaHHLIe, IPUBeJleHHEIe B  padore
Kosanseroro n Jlerynopoit (1953), nmokasapmue, 9T0 no0aBIeHHBI B BOTOEM
K008IbT COXPAHAECTCA B WJ€ B TeUCHHE IFTH JIeT, YCBAUBAICH MEEPODIOPOR
" BH3I:1'1;aH aflanTamAi0 MAKPOOPTAHH3MOB K JANHBEIM  KOHIIEHTDAIEAM
(rabm. 91).

Tabamma 91

CoxpaHenne B muax nobarieHEOr0 B BO0EM K0baJbTa

Jara orbopa npobnl mna
Copepranne KoGaawTa,
% Ha cyxoif na

rom MecAn

Jlo BHeCeHHA B BOJOEM XIOPHCTOTO KOGaIhTA
1957 | Mait | 7,0-10—4

Mocre BHECEHUA B BOJOEM XJIOPHCTOTO KoOaIbTa

1957 Wonn 44-10-3
Hionn 4,3-10—3
Amryer 4,3-10-3
CenTsabpn 44108
OxrTaAGps 4,3-10-3
1958 Wb 2,5-10-°
1961 Cenrabps 2,1-10-3
1963 Asrycr 7,0-10—*

Tarxnm 06pasoM, ofHOKpATHOE BHeCeHHe K00AaIbTa B BOMOEM COBAaeT B HIE
HCKYCCTEEHHOE JIeTo HTOT0 dIeMeHTa, AefcTBYIOIEro B TeYeHNE HEeCKOIbKAX
mer. MEI nmpefmono:Ruim, 970 BHECeHHEIL K00DAILT BRINYAETCA B OHOTEHHYIO
MATPANAI) PASIATHEIMU 3BEHBAMM IMIIEBEIX TeIe# — WI0BOH MuKpodIopoii,
IUTAHKTOHOM ¥ 0OEHTOCOM — IyTeM BOBJIEUYEHAS €ro B OMOCHHTES BHTAMIHA
Bis u 1pyrux KoGaabTcomep:KAIINX cOeTqUHe T,

Ilpr sroM mmmmersie memm O0OTAN[AKTCA BETAMEHOM Bioum Ipyrumu coemm-
HeHUAMEA KO0AIbTa, HeOOXOMUMBIMN IS ;KHBOTHOTO OprammaMa. B pesyibra-
Te YIAydYmiaeTcd CHa(yReHMe WMI PHIOEL, UTO [ODKHO NPHBECTH K MOBHINICHNIO
cuHTe3a OelKa M YCHIGHWIO POCTa PHIOBI, T. €. K YBEMIUeHHI ee GHOMAcCCH
(Kopambekuii, Kpeimosa m mp., 1964). Kpome roro, OwII0 u3pecTHO, YTO
BHECEHHEM [ONOJHOTEeALHEX KOJMUeCTE KoOalbTa B KopM PHI0, BEIpaiuBae-
MBIX B peiGoBoHBIX mpymax (MDpomopa, 1959; Buuorpamos, Epoxnna, 1962;
Cyxosepxos u zip., 1963; Ilpuegmtuc, 1963), BO3MOXKAO MOBBICHTL Bec PHIOHI,
cojiepsRaHme B Heil Gelika M JKUpa, YBEIHUYATH KOTHIECTBO DPATPOIMTOB, CO-
Jiepanie reMorio0MAEAa M HHTEHCHBHOCTD JHIXAHUSA. OTO IOCIYHUIO OCHOBA-
HAeM JIg M3ydeHWs 3aKOHOMEPHOCTH BHIAWYEHHH B OHOTEHHYK MUTPalHID
KoDaabTa, 8aMachl KOTOPOTO MCKYCCTBeHHO OBLIM NOBLIMEHB B WiIe TPYAOB.
Cooco0HOCTH OPTAHM3MOB BOBJIEKATL HEOPraHMYCCKHl KoGaIbT B GUOTeHEYIO
MUTpanuio, 04eBUJHO, TAKAM DOyTeM MOMKHO HCHOJB30BATH IS HY:KI pHIOO-
BOJCTEA,

B pesyaprare moGasienud xJjopumcToro KoOadbkTa B TPYABL ero cofmepsKa-
HHe B Boje HmoBEICHIOCh B 2,8—3,5 pasa (B KOHTPOMBHOM NPYAY COmepKaHHe
Kobanera B BoOsie cocraaamo 1,0-1077%: B mpymy, ymoGpemmom 5 k2/ea
xaopucroro kobamera — 2,8:10-7%; B mpyny, yaobpemmom 10 xz2/2a sroro
sxe coepmuenng,— 3,5- 10-"%).

Hs Bogsr xnopucrstit KobaneT mormomaeres uiaMu. B ta6n. 92 npmpemenst
HAHHBIE [0 COMEP:KAHMI0O KODAJbTA B MAAX ONOBITHBIX M KOHTPOJIBHEIX IIPY/IOB,
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TaGamma 92
Copep:ranne KOGAIbTA B HIAX NPYROB priGxosza «Hasan (M2 Ha cyxoi mm)

1963 r. 1964 r.!
yepe3 MecAln Tepes rom
Ni mpyna Hoza ynoOpeHus, BHeCEHHOTO B 1963 I'. | 1o pmecenna uog.ne BHECe- nog.ne BHECe-
Ko0aaeTa HNA Kobanb- HIA Hoﬁaﬂﬁ‘
Ta Ta
6u7 He yno6psanm 0,63 - 1.1
(KOHTpOIB)
1u8 5 me/ea XIopHCTOTO KODATLTA 0,67 1.5 1.5
2m3 10 ®r2/2a xmopmeToro KobannTa 0,60 2,0 1,8
4ub 10 ®e/ea xuopucTOro xobambra, 0,67 1,9 17
12 y/ea aMMMAYHON CEMATPHL I
2 y/ea cymepdocdara

! B 1964 r. BO Bce MMPYAbl BHECEHO aMMHAYHOIN ceauTprr 12,8 y/za.

coOpaHHEIX [0 BHECeHH:, Uepe3 Mecsal[ M d9epes IO Iocde ero BHeCeHHs
8 BomoeMEl (cioit 0—5 ~m),

JloGaBmennslit B pLICOBOMHEBIE OPYALL KOOAJIHT KOHIIEHTPHPYETICA B II€ K
COXpaHgeTcs B HeM Jumrenannoe BpeMsa. Hamum 0nnro mokasaHo, 4To BHEeCEHHBIH
B BOJ0eMBI K00aJIbT BOBIEKAETCH HI0BOH MEKpodIopoii B OMOTeHHYH MEIpa-
U0 OyTeM BKJIIOUEHHs er0 B BUTAMHH Bz M, oueBmimo, Apyrue KoOAIBTCO-
Jepsalime coefinHennuA. B cyxom mie mamm obmapyskeno or 4,0 mo 22,8 mr2%
surammHa Bio. OGpasosasmmiica ButamMus Bi2 ABigerca gabmibHLIM W JIeTKO
VAAAeTCA W3 Mia, BRIKNYAACE B OHOreHHYI0 MHTPANAI IOCIEZYIOI{IMI
3BeHbAME MNHINEBHIX Ieneil — MIanKTonoM, OeHTocoM, peidoit. Haiimeno, uto
B ymoOpeHHsx Ko0AJALTOM IPYyAAX mIaHKTOH 1 GeHToCc comepscar B 1,0—4 pasa
Goapbme BuTamMuna Bis, ueM B KOHTPOALHLIX Bogoemax (rabmuuer 93 m 94).

JTa 3aKOHOMEPHOCTE MOKET YaCTHYHO COXPAHATHCA IT 4epea Tof Iocje BHe-
CeHHA XJIOpHCTOTO KoGambra B mpyael. OcobeHHO GIArompusaTHO BIAET KOM-
mIexcHoe yjpo0penue.

Ilog meitcTBUEM BOBIeYeHHOr0 B OHOTeHHYH) MHTPANHI) KOOAJLTA 3HAYM-
TeJIbHO YBeIHINBAETCA Pa3BUTHe 300mIankrToHa m Oemtoca. Ocraroumas Ouo-
Macca ILTAHKTONA, B3SATAM 110 CPEIHIM HTOTOBBIM BECOBBIM II0KA3ATENAM 3a ce-
30H, B HPYyAaX ¢ KOMIUIEKCHBIM yhoOpermem B 1,5—2 pasa Beline, 4eM B JpyraX
npynax. 3a Bech OepUOJ MCCIeOBAHMNA O0Iee BEICOKYI0 OCTATOYHYI Giomaccy
XHpoHOMUT HaAOIOAIH B IPYAAX, YEIOOPEHHBIX XJIOPHUCTHEIM K0DAILTOM B KO-
mmuectse 10 x2/ea (8 1,5 pasa Bmime, weM B ocTanbHEIX Bogoemax). Taxmm
o0pasomM, B ynoOpeHHBIX NpPYIax paspmpaeTca 00JBIIE OPTAHMSMOB, CAY;KAIIX
OAIeil mis peid, 9eM B ROHTPOIBHEIX. B pesynbraTe yBenimIuBaeTca mOTpes-
JeHMe IUIMH ceroierkaMm, B mpymax, ymoOPeHHBIX XJIOPHCTHIM KoGAThTOM
B roamuecrse 10 ®2/2a, noTpebienne ceroseTKAME B00ILIAHKTOHA B 3, a XH-
poHOMEJ, — B 2 pasa IPeBEHIMAN0 TAKOBOE B KOHTPOJIBHEIX npyAax. B BojoemMax
¢ KOMILTEKCHBIMI YA0OpeHusMI noTpedieHne 300IMIaHKTONA U XU POHOMIJL PhI-
Ooit eme Bemme — B 6 m B 2,5 pasa. 9To MOHATHO, TAK KAK ECTECTBEHIIOE
cofiepikanme B OpyAax asora m ocdopa He MOTIO YAOBICTBOPUTE YBEJIMYEH-
HYI0 IO BimaomeM Kobamera Omomaccy mpymos. B rtabn. 95 mpepcrapmesst
HaHHEIE 10 cpeJHEMY Becy IHINM, Npuxojsimeiics Ha ofHOTO ceroierka. W3
Ta0JUIBl BUIHO, 9T0 pLida, ofuTanimas B yHoOpeHHEIX HOpy/aX, MOIydaeT HA
27,7—140,3% Ooxbure nmiy, veM B ROETPOabHLIX., TakuMm ofpasom, mobasien-
HEI B Hpyjbl KOGATBT BOBIEKACTCS B OMOTeHEYI0 MUTPANAI HIOBOH MEKDO-
duropoit, mranxTomoM m OGentocoM. OG0 2TOM CBUIETEALCTBYET IIOBBINICHUE
cofepskannmg BuTamMuna Bip (mopx melicTBmeM IOIMIOMEHHBX M00aBOUHEIX KO-
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Tatauma 93

Copep:ranne sutaMuaa B, B 30onnaniToHe PHIOOBOJHBIX DPYI0B

Copep:xanae Bz, B mra%
HA CyXOe BellecTBO

N upyna Moza ynoGpenus
1963 r. 1964 r.
Ouvitabie npyan !
6m7 He ypoGpsian 43,25 11,0
(xouTpoaBHLLE) 5 kez/ea XJopueroro KoGamabTa 60,84 14,7
1u8 10 re/2a xmopmeroro KoGambra 54,81 13,8
2u3 10 xe/ea xmopucroro robaabra, 12 y/ea 75,29 18,7
AMMHEAYHOIT cenuTpnl m 2 y/ea cymep-
docdara
ITpoussofcrBeHHbIe TPY/bI 2
12 (woatposnnuiit) | 48,1 y/ea amvmraTnodi CeNWTPHL — 20,5
1 7 w2/2a xjopuecroro wobankra (mpodHOE — 30,5
pHeceRme) w 21/4 2/¢a ammuaunoll ce-
JTPBE
1 71 k2 /ea x10pHcTOTO KODAIRTA | 15,5 4 /20 — 28,0

AMMHAYHOIl CeaIUTpPEL

! ¥Ypo6pennsa, BuocuMsie B 1963 r.
? ¥nobpenna, sHocnMbie B 1964 1.

Tabauma 94

Copep:kanne BaTAMIEHA B, B GeHTOCe PHIGOBOJHBLIX NPYOR

Ni npyna

Copnepaanne By, B mreY%
HA CYX0e Bell[eCTBO

Hosa ynoGpeunsa, BHeceHHOr0 B 1963 .
1963 r. 1964 r.
61 7 (ROHTPOIE- He ymobpsuin 3,32 1,46
HElE)
18 5 we/ea xmopucroro kobaabTa — 2,04
2u3 10 re/ea xmopmeToro Kolannra 448 1,83
4mb 10 we/ea xmopucroro Kobaibra, 12 y/za 13,36 4,05
aMMIATHOIL CeTTUTPH & 2 y/za cymep-
docdara

Taoamma 95

Ilorpedrene DA cerogeTKAMA Kapia IpH yAo0penmn
TPYA0B KoOAIbTOM M COBMECTHO KODAILTOM, A30TOM

u gocedopom, 1963 r.

CpenHanii Bec IHIIW, IpH~
XOJAleiicA HA OJHOTO
ceroJeTka

J03a BHECEHHOro yao0peHus

Mme % K KOHTDOJIO
He ypobpamn (komtpons) 827 100,0
5 ke/ea XIOpHICTOTO KOGATLTA 105,7 1277
10 kz/2a XT0PUCTOTO KOGAILTA 1553 1877
10 ke/z2a x10pHCTOTO KoObaanTa, 198.,8 240,3

12 y/ea aMMuaYHOI CeaHTPRI I
2 y/ea cyneptocdara

11 B. B. HoBalinCcEMit
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TaGuauma 96
Conep:kanne Kobaxpra H BuTaMuna By B ceroiersax wapna s PA3IMYHBIX BapHAHTaX
onbiTa, MKE2z Y Ha cyXxoe BellecTso

1963 r. 1964 1.
POLEHT KO- TIPOLEHT Ko~
= /OB peHns FATA- 6““%‘ et BuTA- gfﬁ;’:ﬁ{, 20
i ol e g:im mee %glls?;; By or | Oagbr | MUH | raymus By, oT
Biz copepxanng Bi conmepHanua
ero B peroe ero B puife
. OnsrraBe mpymasl !
6,7 He ynobpsum (komrpoas) | 31,0 | 24,0 i 19,”_4' 17,2 4,?
1,8 5 kz/2a XJIOPHCTOrO KO- 34,0 | 34,7 4,6 236 | 30,1 5.5
faanTa 4
23 10 x2/2a XTOPUCTOTO KO- 350 | 40,3 a4 276514340 5,0
pagbTa ;
4,5 10 ke/2a XTOPNUCTOTO KO- 33.0. | 493 6,7 340 | 47,0 6,1
fanbra, 12 y/ea aMmMmad-
goit cemmTpel B 2 y/ea
cynepdocdara
IIpoussoicTBeHHbe NPy 2
12 18,1 y/2a aMMEATHOML ce- 23,0 | 17,5 34
AUTPHI (KOHTPOIE)
11 7 k2/ea XAOPHCTOTO KO- 26,1 | 24,5 4,2
fanwTa (IpobHOE BHECE-
pue) u 21,4 y/ea aMMuay-
HOIl CequTpLI
1. 7 k2/ea XIOPHCTOTO KO- 27,5 | 224 38
fanpra (pasoBoe BHECe-
ume) m 15,5 y/ea ammnay-
HOIT CeIuTpPH

! ¥nobpeaus BHOCcHIUCH B 1963 r.
? Vnobpeaus BHOCHJUCH B 1964 r.

nmuects KobGaapra) B ITaHKTOHe H GeHTOce U yBelImdeHHme HX OwWo-
MaccChI.

YeBoeHHBIT MIAHKTOHOM T 0eHETOCOM KOOAJBT BRJAKYAETCH B OHOTeHHYIO
METPAIMIo CJeyONHM 3BeHOM HUINeBoll menw — peiGoil. B pesymrsrare pnida,
BhIpaledHas B yHoOpPeHHBIX Ko0aXbTOM mpyaax, moxywaer Oolbliee KOIIYEe-
CTBG TIIIIH, OoraToii KobaiabroM m BuTammuoM Bie. O BopTedeHHH Ko0OaabTa
B ONOTeHHYI MUTPAINI0 MO/KHO CYIUTH II0 HMOBGLIMIEHNO CONEPIKAHES HTOTO
omemenTa u Butammua Bio (8B 1,5—2 pasa) B poibe, BolpamieHHON B ypo6peH-
HBIX KoOaibToM npyaax (radm. 96).

Ha mropoii rox mocie BHecenmg KoOAlXbTa B BOJOEMEBI COLEP;KAaHNEe BHTA-
MuHA B B peife ymodpenusix mpymos Tak:ke Beimre (B 1,2—2,7 pasa), gem
B RoETpoie. Ocofenno DJIATONPHATHO BIHAET HA 5TO KOMIJIEKCHOe yaoOpeHne.
Taxum ofpasoM, U Ha BTOPOIl To[ ImOCHe BHECCHUSA KODAJIbTAa B MPYALL BOLHEIE
O WI0BEIe OPTAHMAMBI BKJIYAIOT ero B OmorenHyio Murpamunio. Muatepecno ot-
METHTh, YTO B cerojeTKax Kapna, o0HTAMEX B yA00peHHBIX TpyjAax, ¢ CO-
nepskanmeM BuTamMuua B2 cmasamo mpumepmEo B 2 pasa Oompmie KoGanbra
(4,6—6,7%) or obugero comepaums DTOTO HIEMEHTA B PHIOE IO CPABHEHIIO
¢ konTpoibubsiMu ceroiteTkaMn (3,2—4Y9%). OcobGenmno Gorara smrammuoM Bia
meuens peid. B rabr. 97 npencrasnemsr mamnsie 3a 1964 r. mo comepskaHMIo
patamuaa B, B medeHu puid, BRIPDATEHHKNX B YAOOPEHHBIX W He YI0OpeHHBIX
KoOarbTOM TpyAax (ONBITHRIX U HPOUSBOACTRCHHEIX ).

B mewennm pei0, BelIoBIeHHBIX u3 yaoGpennbix B 1963 r. mpymos, copmep-
suteas B 1,0—3 pasa Goabme surtammpa Bip 1o cpaBHeHWI0 ¢ KOHTPOJIEM.
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Taoaumma 97

Copepsxanne ButaMmuaa B, B neuenn ceroseTkoB Kapna, BHIPAMIEHHBIX B PasmmuHbIX
Bapuanrtax onwira, 1964 r.

Comepanne BuramMuaa B,
ME29% Ha ChIpoe BellecTBO
N npyna Ilosa ymoOpennit T
aBT'yCT ceHTAOpPs | OKTAOPEL
OnpiTHbIE MPYABL !
6,7 He ymoOpsann (KOHTPOIL) il 584 701
1,8 5 ke/2a XaopucTOro KobanbTa 602 834 1002
2.3 10 re/2a xaopuceToro KobadbTa 527 702 863
4.5 10 ®e/2a xmopmeroro KobauabTa, 794 1076 2096
12 u/e0 amMuavnoli cennTpul 0 2 4 /2a
cytiepdocdaTa
IIpon3BopcTBeHHbIE TpPYIHI 2
12 181 u/2a amvmauHoil cemmTpHI 436 498 595
(KOHTPOIL) .
11 7 ke/2a XJOpHCTOr0 Kobambra D66 607 - 840
(npobHOe BHeceHme), 21,4 y/ea
AMMMIATHOIl CeIHTPEI
1 7 ke/ea xuopmeroro wofaanTa (pa- 528 583 773
30B0e BHecemme) m 15,5 y/ea am-
MHAYHOI CeXHTPHI

" ¥nobpeuua BHOcHIuCH B 1963 1,
2 ¥noOpeausa BHocHauch B 1964 r.

HauGoxee Bricokme KoamuecrBa o0HAPYKEHBI B IeIeHH pbi0, BHEIPAIeAHBIX
B TIPY/IaX ¢ KOMILIEKCHBIM Y/I00peHIeM.

B npomspopcTBeHHEIX IPYAAX PasHIIia MEKAY KOHTPOJBLHEIMIE M ONLITHEI-
MH BOJOEMAMH 10 COTep:HaHui0 BuTamuua Biz B medenn psId cocTaBIAIa
30—40% . Hambonee sddertunabiM okasagoch apobHoe BHeceHme KodalbTa.
WrTepecno OTMETHTL, 9TO ¢ BO3pacToM PHIOBI KOJAMYECTBO BuTaMmpa Big
B meueHN yBeqmuwBaetTcHd. Taw, B KOHTPOIBHBIX OPYAAX B ABLYCTe HETIEHL
pui6 copep:kana BuTaMuHa B 413, a B oxratpe — 7M1 wmre%. B npymax
¢ KOMIIEKCHBIM y/00peHmeM 3TH BeJnyUHLL COCTABIANN COOTBETCTBORHO 794
m 2096 nxe%.

Vieauuenue cofilepEanus BuTaMmpa Biz B IeueHm poeI0, BhIpAINEHHBIX
B yaoOpeHHBIX KobaibTOM Tpymax, nabuaogana raise Hemmma (1964), mpo-
SOJMBOIAA MCCIeNoBAONA wWo ImraHy paGor BuoreoxmMmmueckoit nalopartopmm
AH CCCP B cenexkumorroM pribHoM KapmoBoM xossiicree «Mzabeaunno» (BCCP,
Murcras obmacTs).

Ynobpenue poiGOBOHBIX 1PY/OB KOOAIBTOM M BRIYEHHE €T0 B IIIIIEBHIE
Iemn IIPHBOJAAT, HOMHMO IOBBIIEHHA cOfep:kanuA BHTaMmua Bis B poide,
K yBeJIMYCHHIO CHHTe3a B Teil KHpa W NPOAYKTOB CHIPOTO TIPOTEUHA.
B rtaba. 98 npepcraBieHsl ganmble o cONEP:KAHHI0 K0o0anbTa, BHTAMEHA D)o,
JKHpa 1 IPOIYKTOB CHIPOrO 1IpoTemHa B PHIOe, BHIPAINEHHON B YHROOpeHHBIX I
Hey/l00peHHEIX Ipy/iax (Bce pacueTsl cjlelaHbl Ha GuoMaccy pPHIOBI, IPHXOMA-
mrytocsa Ha 1 ea Bogoema).

W3 aroit Tabmmisr Buamo, uto peifa, BeIpamentas B 1963 r. B xomrpois-
HEIX npyjax, comep:kana 15 me xobanpra, TOrga Kak CeroJeTHI, BBIIOBIEHHEIE
u3 BojoeMma, ypobpemmoro 10 ke/ea xuopmcroro Kobambra,— 31,4 M2
(8 2 pasa Gonpmie), a W3 NIpyla © KOMIUIEKCHEIM yHoOpenmem — 39,3 M2
(8 2,6 pasa Goubme). Poifa onmplTHEIX BofoeMoB (¢ BHeceHHEM XJIODHCTOTO
Kobanpra B KommuecTBe 10 ke/ea m KoMILIeKCHOTO YJ0OpPEHHA) COMEPIKUT

ne 271



coorserctrenro 36,1 u 68,8 mz puramuna B, poida KOHTPOIBHBIX TIPY-
noB — 11,6 me, T. e. B 3—5 pas mespme. B ceromerkax KOHTPOILHBIX BO-
N0eMoB HaiifeHo 3,2 K2 JKMpa, B CeroleTKaX ONBITHEIX mpyjor — 6,9 m 8,9 ke
(g 2—2,8 pasa Gomeme). IIpomgyRTEI CEIpOTO TpoTeMHA B PbIGe KOHTPOIRHOTO
pojoeMa copmepsarcs B Koumuectne 50,0 k2, B peibe yHOOpeHHBIX WPVAOB
(10 ke/2a u wKoMmiekcHoe yjaoGpenme) — B Koamuectse 59,4 m 78,8 we. Ilo-
noGnble pasnmamsa mabaofaincs u B 1964 r., 7. e. uepes roj mociae BHECEHHS
K0DATBETA B IPYAEL

Taxum obpasoM, IPH yA0OpeHAN PHIOOBOHBIX IPY/I0B XIAOPACTHIM K00ah-
TOM VIYYINAeTCH KAYECTBO PHIOBI Kak HUINEBOTO NPOAYRTA JIIs YeI0BeKa, 9TO
mMeeT DOIBI0e TPAKTAIECKOe BHAYCHHE.

OrMeueHnOoe HAMH IIOBBIOICHHE CHHETE3a OejKa y PHIOB TOX BINAHTEM
BHECeHNs KoGaapTa B NPYALI IPHBOANT K 3HAYHTETHHOMY YBEIHYeHHIO O10-

Yabmunma 98

Yayumenne Kaueersa PHOHOI TpojyKIUN B pesyabTaTe BOBJIEUCHIA KobarnTa
B GMOreHuyl0 Murpanmio (cpefHas BaaskEocTh pHiGE — 80%)

Buomacca, xa/za ‘ Copmep:kanme B Omomacce
HonmuecTBO ymo6peHns, BHECEHHOTO 3
B 1963 m B 1964 rr. cHIpOe cyxoe KO- | guramnHa | sxupa, | CBLPOTO
BemecTro | semectro | 04b- (B, a2 K npoTed-
Ta, M2 Ha, K2

He ypo6pamn (koaTpoas), 1963 ¢ 242 4 48,5 15,0 11,8 32 30,0
136}53/% XJI0pHCTOr0 KOoGAIbTa, 4488 89,7 N4 36,1 6,9 59,4
He
10. ke/2a Xaopmeroro RKodaIbTa, 596,9 119,3 39,3 68,8 8,9 78,8
12 y/ea aMMmMavYHOI CEJIUTPE,
2 y/2a cynepdocedara, 1963 r.
?qu/ea XIopucToro KobanbTa, 608,7 12437 28,7 36,6 13,9 68,4
964 T. i ‘
10 #e/ea xnopumeroro KobaibTa, 675,8 4852 Al 459 63,4 12,6 38,0
12 y/2a amvMuavHOl cenMTPH M
2 y/ea cyuepdocdara

TaGaumma 99

Ypeanuenne OuomMaccsl PHIOBI 3a CueT BKJAKUEHWA B OHOTEHHYI0 MATDAIHI0 KOOATIHTA,
BHECEHHOTO B OIBITHBIE NPYAB (BBLIOR COroJIeTKOR OCEHbI0)

1963 r. 1964 r.
x Buomacca OGmas 1 Buomacca O6mas
Rt Yot E 3 OIHOl PHIGH Guomaceca 5 OLHOIf PEIGEL tnomacca
R i 1
: £5 £l B | EF F £
B IR R LEINERE
= ~ E=2 £ S E g o el & Fxa
Hontpoan 12,0 | 25,2 [100,0 |242,4 | 100,0 | 30 20,5 [100,0 | 4098 | 100
5 we/ea xnopueroro | 12,4 | 30,7 | 120,1 2998 |1236 | 33,7 | 26,3 [128,3 [608,7 [ 148
robaanra
10 xeéaa xmopmero- | 12,7 | 406 |161,1 [488,8 |1851 | — = — e T
I'o KoDajabTa
10 re/ea xnopucto- | 13,8 | 52,0 [ 206,3 | 596,9 [ 246,2 | 36,6 [ 257 | 1351 [676,8 [164,9
ro robannTa,
12 y/ea aMmMmaunoii
ceXnTpel U 2 y/z2a
cynepdochara
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Macchl pPeIOEL B atux mpyaax. VI3 Tabx. 99 Bumamo, 9T0 OmoMacca BBIIOBIEHHBIX
PEIO W IPYHOB, yAoOpeEEHX B 1963 r. xKoMmIexcHeIMH yA00peHEHAMH, COCTAB-
agrza  096,9 kefeq, d€YTro OpeBHIDAN0 TAKOBYK KOHTDOJABHEIX HPYAOB
(242,4 me/2a) ma 146,2%. Yepes rog (s 1964 r.) OmoMacca ymoOpeHHBIX
B 1963 r. xwomMmiencEHLIME ynoOpenmamu upynos (676,8 we/za) Gmina Boume
GmoMaccH KOATPoALHLIX mpymon (409,8 ke/ea) na 64,9%.

Taxnm ofGpasoMm, m Ha BTOPOH TOJ IOCIE BHECEHMs Ko0AaIbTa B TPYIEL
ABHO TIPOSABIATOCH €r0 BO3AEHCTBHE, OROHIATETLIEIM PE3YIBTATOM KOTOPOTO
MBIAETCS 3WATATENHHOS MOBEIMEHNE OWoMacesl PHI0 B 9TUX UPYIaxX O Cpas-
HCHUIO ¢ KOHTPOTHHEIMHE.

Ilox BamsEmeM KoGAIbTa, BOBICYEHHOT0 B GMOTeHHYI0 MHTpPANNio, OmoMac-
ca puI0, BEIPDAIIEHHEIX B YHOOPEHHBIX K00AIBTOM IPOMBBOACTBEHHLIX IPY/ax,
Boapacraer Ha 36,9—42.4%. Hamun manusie Gsumm DOMTBERIK/IEHEL W UCCIIENO-
panuavn H. C. Hegmpoit (1964). Taxum o0pasoy, IpoBefgeHHEIC aMU HC-
CIeJOBAHMS ¢ BHECCHHEM B IPYAL XIOPHCTOT0 KOOAJBTA W MCKYCCTBEHHBIM
cO3JaHEeM 3alacOoB 9TOTO DIeMeHTAa B Wie PACKPBIBAIOT BEPOATHEIC 3aKOHO-
MepHOCTH OMOTEHHON MUrpammn Ko0ambTa Wepes NHWINEBHE LEHOH BOLOEMOB
(HoBamsckmit, lpbimosa 1 ap., 1964; Hopanockuit, Jlerymosa, 1966; Hosais-
crwil, Kprimora, Jleryrosa, 1967).

Har sugmo, mpuMeHeHHe NPUHENEIIOB I'@OXHMUYECKOI HKOJIOTAN, B 3TOM
KOHKpPeTHOM C.ydae nyTeM J00aBOYHOTO JEMOHEPOBAHMA KOOAIBTa MJIOM BO-
I0eMOB, TO3BOJISET M3MEHATh NYTH W XapakTep KpyroBopora KobaibhTa B BO-
moeMax (a paBHO W JAPYTUX HJIEMEHTOB B PA3HLIX CPElax), MOKA3HLIBAET BO3-
MOKHOCTE HCKYCCTBEHHOTO CO3[AHHA BLIPOJHBIX JIf YeJ0BEKA YCJOBHIl Beje-
HIA CeJIbCKOTO X03AicTBA.

Ilparrnueckoe sHAUYCHIIE TEOXHMHIECKOI HKOIOTMT
IIpH KyJAbTHBMPOBAHNH TEKAPCTBEHHBIX PacTeHHi

Menosbaosanie JamHblX TeOXNMHUIECKOM SKOIOTHH MOJKRET IOMOYh MOBBICHTH
Coiep/anme ILE‘ﬁCT’ByIOH.IHX Havgal B HBRHPCTBGHHHX paCTeHHKX.

Yeranopneno, UTo eCTECTBEHHBIE TeOXUMIYecKme (aKTOPHI cPefibl BIWAOT
A PABBUTHE PACTEHMIT W CHHTE: B HEX OHONOTHYCCKN AKTUBELIX COSNUHEHWIL.
ITUM FACTHUHO MORHO OOBACHHTH HEOAHOKPATHO HaOMOIaBOINECH YCUIeHIe
uiu ociabienne mpomecca NPOAYIUPOBAHIA AeflCTBYIOIUX BCINECTE B JeKap-
CTBEHHBIX PACTCHHAX B YCIOBHAX pA3IHYNLIX OHOTCOXHMHYCCKHX 30H IJIH
nposurnuit ([punresny, Rosanseruii, 'pudoseras, 1970).

Ilo nanumm Beprpana (Bertrand, 1958) mamepcTamkm, BIpOCIIHE HA MOU-
pe, Doraroii MapramreM, HAKAIINBAKT OOJLITOC KOIMIECTBO CEPACYHLIX TIIM-
KO317I0B. BBLIO YCTAHOBICHO, 9TO IOYBHI, COLEpsKANie THTAH, CIOCOOCTBYIOT
HaROIUICEHHI0 adkaixouaoB y umcroresna — Chelidonium majus (3omornunkas,
1958). Mapectnsr Takye (AKTHI HaMeHeHDs He TOABKO KOJIMYECTBA, HO W Ka-
qeCTBeHHOTO COCTABA OHONOTHYECKH AKTHBHBIX COGJIMHEHNI PACTEHMII B 3aBH-
CHMOCTH OT YCJoBHIl mpomspacranus. Tarkue ceegesma [eupm coobugaer o6
ankamonnubrx pacrennsx (Henry, 1949), a Cambumnua (1968) o pacrenmsx,
COJIeP/RAIIIX KyMapuHbL.

Radenpa dapmarorsoann 1 MocKoBckoro MeJUNWHCKOTO WHCTHTYTA
(MMHM) um. U. M. Ceuenosa cosmectno ¢ BuoreoxmMmueckoil mabopaTopueit
AH CCCP » mociemmme TORBI IIPOBOAMIA OMOTEOXMMHUYECKOe UBYYEHWE DA
JIeKapCTBeHHBIX pacTeHunil, Jayuancs OpmpomHELT KOMIIEKC MUIKDODIEMEHTOB
B JIGKAPCTBEHHBIX PACTEHUAX, COMEPIRAINUX OIpeJie eHHble TPYOOE OIT0JTO0TH-
YeCKN AKTHBHLIX COeJHHEHNIT, COOPAHHLIX B PA3EEIX OHOTeOXNMHYECKHX 30HAX
cTpalbl. B KauecTtBe 00’BEKTOB MCCTeMOBAHNS OBIN B3ATHI PACTEEH, COfep-
sRan(me (QIaBoHOMIBI, ATKATOWILL, TUHKO3UBL CePIeYHOl TPYIIBL, a TaK:iKe
rpynna pacTeHHil TOHHAUPYIOIEro aeiicTBus. B ¢BA3N ¢ PasImIHBIM COMEp-
JRAETEeM MEKpODJIEeMEeNTOB B II0YBAX M3YUAAOCh UX HAKOIUIEHHEe B OpraHax
pacrenuit mwa Mockoscroii, Bragumuperoit, Rypckoit, Jlennnrpanckoit, Brnre6-
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Taodoauma 100

Bananne reoxummuecknx (JakToOpoB Ha cojlepikanme B pacrennsx pofa Fagopyrum
MMKpOdJaeMeHTOB B (IaBOHOHIOB

Copepxanune B abco- Copmep:xaHne

NIOTHO CYXOM Be- Menn B abco-

mecTBe, B Y% JIIOTHO CYXOM

BelecTse,
n-10—-%
MecT0 Ipon3pacTAHHA cyMMa aH-| cyMMa IIpuMedaHmne
TOOMAHOB | BCEX
B IIepe- haa- | paepe-

ﬁ cuere HA | BOHO- |gpo no4Ba

B | nuanujue | 1108

{=%
Bragpumupcxasa o0, 3,5 84 11,9 9 1 ég;;ﬁggniﬁg:
Kamemxosckuit p-u, c. llen- FPEeNEXT TIOCEBHOM,
KUHO copT «Bora’rgp&»,

nmponpHad GopMa
Bragumuperas ofux, 4.1 10,2 14,3 10 1hs i iy thetennn B
Hamemrosckuii p-m, ¢. Maps- Tabimne IPUBOTUTCA
HO cpeinuii pesyasTar
n3 Tpex napajjeib-

MockoBCKasn UO 6 1., Tecro- 5,2 ‘12,5 17,7 12 A meponpeneneﬁﬁﬁ
Bo. Boraamuecrmii cag 1 MMHI
uy. CeveHoBa
OrgpecrHOocTh IlAarTn- 6,2 16,4 226 20 37
ropcka
MoaxraBckan o6, Jy- 7.9 18,8 26,7 26 50
Gemckmit p-H, ¢. Bepesoroua
Jlemuwurpa g Borannueckuit | 8,8 227 olT g 83
can, Dapmanesrnycckuil WH-T

ckoit, ITonrasckoii, XMenpnunkoi u Yeaaburcroit obnacreii; Yasbercroi CCP,
Bamxuperoit 1 Amraperoit ACCP; Hpriva, Ceseproro Hamrasa, [lenrpain-
moro Tauep-lllana, Cuxors-Ammnsa; paiiora o03. Weenk-KHyns; ITpanmopekoro m
Xabaposekoro kpaes. IlpoBeieHnbie HCCIOTOBAHIA AN BOBMOMKHOCTE YCTAHO-
BHThH, UTO JGKAPCTBEHHBIC PACTEHHS, COJeP/RANINE OMPeJENeHHLIE TpPYIIIhL
OmoJ0THYeCK AKTHBHBIX COeIHHEHWil, CIOCOONLI HARAILIHBATE HEOOXOMMMBbIO
HM MOKDPOJICMEHTHI, & CTEeIeHE MX HAKOIICHHS 3aBHCHT OT MecTa OoOmTamHusd,
oT cofleprRanmy WX B Imouse. Pacrenns, copepmaime (raasomomant (mpemcra-
Baremn poga Fagopyrum), GoraTter Megso m xposmosm (Tabum. 100); arxamoms-
uere (pox Atropa) — mapramiiem, xoGanbrom m Mejpi0 (Tabmn.101); cepaeunsie
raurosnnsl (pojp Digitalis) — maprammesm, xpomoM u mosaudierom (ratr. 102);
ropusupyomero meicreug (pons Panax, Aralia, Echinopanax, Eleutherococ-
cus, Kalopanax, Acantopanax, Lycium) sakamiusamor MoIu0jeH, MapraHer,
#eeso0, cTpoHTHil 1 Gapuit.

Brina yeramosiena ROppessImins Me;KIY COleP/RAHIIeM Meau B MOUBe I Ha-
romnenmneM d¢uaBonongos y pacreHmit pona Fagopyrum; xonmenTparmmeir
Maprasnma, moambjena B I0YBe W OHOJIOTHYECKON AKTHBHOCTHIO JHCTLEB
y unpepcrarureseit poma Digitalis; comepskaHneM Mejm, Maprauia n Kofaibra
B mMOYBe 1 0Opa3oBaHHEM AJKAJOHIOB TPOMAHOBOTO pfAfia Yy mpefcTaBuTelIeit
poma Atropa.

WNzyuenne pacmpepmereHns MIKPODJIEMEHTOB II0 OPraHAM pacTeHNH moKasa-
JI0, 9T0 XAMHYECKIe HIEMEHTHI, y4acTHe KOTOPBIX IMpefmmosaraeTca B 6morene-
3e OIMOJIOTHYECKT AKTHBHEIX BEIIECTB, HAKAIINBAIOTCA TIPEMMYIIECTBEIHO B TeX
opramax pPacTeHWil, Ie TPOUCXOJUT TPOAYIUMPOBAHIIE HTUX COe/IMHeHMIL, Jarme
RCEero B JHCTHIX B KOPHAX,

Ha ocnopamunm mosyueHHBIX JaHUBLIX OBLIO ¢IeJAHO HIPEIIONOHEEHNE O BO3-
MO;KHOM Y9aCcTHH MAKPOIIEMEHTOB B OHOTeHe3e ONpee]eHHBIX TPYOI Gioso-
THYECKH aKTHBHBEIX COeJMHEeHHil, B KAYeCTBe BCPOATHBEIX axkTWBaTOpoB (ep-
ME@HTATHBHEIX CHCTEM.
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Taonxuma 101

Bananne reoxumMmnuecknx (AKTOpoB ma cofep:kalue B pacrenmax popa Afropa
MUKpPO2JIEMEHTOR U AJKAJONJI0B TPONAHOBOTO PAA

Copepria- Coep;Ranne MAKposIAeMenTos B abco-
HIIe TPO- JIIOTHO CYXOM BelllecTse, n-10—% %
MaHOBBIX
anKaIon-
gg&g‘:‘ pacrenme 10UBHD
MeeTo HpoOMapACTAnNA HA THOTA- Tipumewanne
aMUH B
abcomior-
HO_ CYXOM
Be&ggme, tu et | See i ce Mn
B

TamxenrT, Borann- 0,72 27 6 197 20 6 120 | Amammaupo-
geckmit cay, Papma- : ;2’;;"2;};}!&“‘;""“
IeBTHYCCKUH MH-T (aay neeTe-
Jemunarpaj Bo- 0,65 21 5 1543 25 11407 | 282
TAHUYECKHH WH-T M.

Homaposa AH CCCP
Hypcx, Borammue- 0,35 20 1 88 22 1 58
cknii caji, Papmanes-
THYCCKUIT WH-T

ot

J1Ji TORTBepHRALHUA HTOTO IONOKEHUsS OB TOCTABICHLI OMBITHI DEOI0-
THYeCKOTO MOJETMPOBAHNS, TPH KOTOPOM M3Y9Yaiach pPeaklins pPacTHTeILHOTO
OpraHEN3Ma Ha BBEJIeHHe TOMOJHHTEJIBHEIX KOJIWYECTB OTAEILHBIX XUMHYECKHX
snemerEToR. OnpiTsl ObUTE mpoBefen®l B TeueHHEe UATH RETCTATHOHEHIX HepHO-
noB B Gorammueckom caxy 1 MMH um. M. M. Ceuenosa. MuKpoareMeHTEI BBO-
MIINCh B PACTEHHA IYTeM HEKOPHEBOIl MOAKOPMKM, MpeAnoceBnoil obpaboTHI
ceMsaH U HeIOCPEICTBeHHO B Mousy. B 06paboTaHEBIX W KOHTPOIBHEIX pacre-
HAAX OUpPeNelsIn KAaYeCTBCHHLIH COCTAB W KOJHYECTBEHHOC COflep:KaHme Omo-
JOTAYECKA AKTHBHBIX COeIHHEHHI, MUKPO2JEMEHTOR M aKTHBHOCTEL (DEPMEHTOB,
KOTOPBEIC MOTYT Y49acTBOBATH B CHHTE3€ AEHCTBYIIIHX HAYAJ JeKapCTBeHHBIX
pacTeHwit.

Bruro ycranoieno, 9To 00paboTka pacTeHHl MEKPOI/JIEMEHTAMH BHI3HIBAET
yBeamuenne OHONOTMTIECKON MACCH, YCHIWMBAST POCT MW PABBUTHE PACTeHMIL
YV rpeunmxm Topx pAeficTBmemM Menn OWONOTWYRCKAS MACCd  YREJWTMBASTCH

Tabaumma 102

Bimanue reoxaMuvecknx (PakTOpoB HA coliepskanne B pacreHmAx pofa Digitalis
MUKPOXIEMEHTOB N OHOJOTHYECKH AKTHBHBIX BEIECTR

Conep:xanue MHKpPO3JIe-
Bhb e MEeHTOB B A0COIIOTHO cy-
U BT XOM BemecTBe, n-10—* %
MecTo mpouspacTanua gg ?;;ggf Sl pacTenne TiouBa ITpumevadne
JHEeHHaAaA B
JJEoax
Mn Mo Mn Mo
Burebcr, Borammueckuii 55 109 10 100 11 |Amanuampopaim
cag, MequumucKuil BE-T gg;";;cﬁg?mne;‘
XMeabanumKasa o6ia, Ha- 66 132 12 140 12 |hasy mBerenna
mener-Ilojonpckuit p-m, cBX. 3
nM. C. OpKosIKA/3E
Tamkent, Boranmuecknit 72 458 14 350 14
can, MeguuumcKuil WH-T
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B 2,5 pasa, y manmepcramok ma 40—95%. B ofpaboTanHbix pacreHEAX MO
CDPaBHEHWI0 ¢ KOHTPOJIEM YBEIHUMBAETCH TAKKe cofep:Kamue AeiCTBYIOMUX
BCLHECTB, BBOJIMBIX 3JEMEHTOR U AKTUBHOCTL (pepmenToB. ¥ pacreHmii pona
[PeUH XN IOJl BIMAHNEM JOMOIHATETHHBIX KOTHYECTB MEAN YBEIHTUBATOCH CO-
nep:kaHdme pyrmHA Ha 25—56%, nmammmmpma — na 98— 147 %, Memm — B D—
10 pas. B ofpaboTannpix MeIpio PACTOHIAX TPEYHXH OTMEUEHO TAKKe 3HA-
TETeNIbHOE IOBBINEHEE aKTHUBHOCTH moiudenopokcusassl. llposejennnie mc-
CTeNOBAHMA TIO3BOJWIAM clelaTh BHIBOJ, YTO Me[b, ITOBEIIIAA AKTIBHOCTDH
depmenton denonazmoro KomiIexca, cruMmyiupyer GnocmaTes (raBomonsoB
y upeacrasuteneil poga Fagopyrum, a y pacrenuii poga Atropa Bemer K HOBBI-
WEeHNI0 ColePsKAHNs ATKAJIONA0B 110]] BIIAHNEM Mapranma, Kodalbra W Mejm.
HeiicTsie RoGanbTa yBEeJIUYMBAET CyMMAapHoe COJep:KaHNe AIKAIOH/I0B B JA-
cThax Ha 54Y% u nopenmaer axktusrocTh aprunasst Ha 59%. Comep:ranue sroro
BIeMEHTa B IHCTLAX yBeamumpaercs B o pas. Ilof simaumem xobaixbTa UM Map-
TAHIIA B JHCTBAX pacTeHuili moBblmaeTcs COJAepIKAHEe OPHUTHHA ¥ (DeHHI-
allaHIHA — TPeJIMECTBeHAUKOB TPOIAHOBBIX AIKALOM0E.

Buusnme KomoiEETEILERX KOIXYeCTB Mapraina ® moaudmeHa ObLIo m3y-
geHo ma mnpejcrasmreanx poga Digitalis. ITox Bausammem momuGmena Guosto-
THYECKAS AKTHBHOCTh MCTHEB HAMEPCTAHKN OYPIYPOBOi, BhIPaXKeHHAS
B JIE/lax, noseimaerca ma 42%, a cyMMapHOe COAEpRAHue CepaeuHbIx IiIH-
ro3maoB — ua 20%. Maprauwern prispiBaeT yBemdenne OHOTOTHUECKON aKTHR-
mocra na 16%, cymmapuoro comepsamms cepjAeuHBIX TimkosngoB — na 15%.
IIpu onpejesienns HATHBHBIX TIMKOZHOB YCTAHOBIEHO, 4TO IOJ BIWAHHEM
Monn(/ieHa YBeJIMYNBAETCA OTHOBPEMEHHO CoflepiKaHue IIYPIYpeariinkosiaa
A u B, a moxg BamammeM Maprauma, TIABEBEIM 00pasoM,—- IypIypearimKo-
suna B.

PesyubTaThl IPOBEIEHHBIX DKOJOTHYECKHX MCCIETOBAHAN JI€KAPCTBEHHBIX
pacTeHnii B PasHBIX YCJIOBUAX OPOM3PACTAHOA U MOACIIPOBaHIE HX B 00-
TaHHYCCKOM Cafy HOoKa3ajn 6OJTT;IHOG BHHAHHC T'COXHMUTCCKITX (baHTOPOB cpe-
mel Ha ofjpasoBaHme OHONOTHYECKH AKRTUBHEIX COENUHEHWIl Y IpefcraBuTelei
ponos Fagopyrum, Atropa m Digitalis. VenmonszoBanme MIKposiemMenTon
B KagecTRe MHKPOYHMoOpeHWil mO3BOJMT ¢ OMHON M TOIl 7Ke eIHHUIIL MOCeR-
HOIl IIOm{ajn Hodydarh oOBIMHO YHBOCHHOE KOJHYECTBO JIEKAPCTBOHIIOro pa-
CTHTEJBHOTO CHIPbA, 000TAIEHHOT0 MITRPOJIEMEHTAMII U OHOJOTHIeCKI ARTHE-
HBIMII COeJIMHEeHMAM,

s

Buoreoxumnueckne METObI MONCKOB
PYAHBIX TEX

BHOTGOXHMII‘IBCKITﬁ METOI IMOMCKOB pyIIHbIX TeJI O0CAOBAH HWa HKOJOIMYECKOM
H3YYeHMW PACTeHHIl B YCIOBHAX IOBBIMIEHHOTO COJEP/KAHISL B HOYBE OHpeJe-
JIEHHBIX XUMUYECKUX DIeMEeHTOB. JTOT MeTON, paspabaTklBaBIIUiiCs B TeueHme
gocaennux 30—3D Jer, CBOANTCA K ONPEeJeHNI0 CONCP:KAHNA W COOTHONIe-
HAS XUMHAYECKIX DIEMEHTOB B I0UBe, OCOOEHHO B TyMYCHPOBAHIOM CJI08,
H B DAacTeHHAX, B IpefelaX opeolia paccesHus dIeMeHTOB Haj PyIaMu, 3ale-
rajomuMu nHa rayomme go 20, wrorma go 40 m. Mpges B. . Bepmajgcxoro
0 CcIocofHoCTH PACTeHHIT KOHMEHTPHAPOBATH XUMHUECKUE DJAeMeHTH ObLIa
HCIIONB30BANA IIPH MOMCKOBHIX mcciemosannsax (Bumorpamor, 1954; Maaiora,
1963; Brooks, 1972). Boabimmoe smauenne IpmodpeTanT pacTeHmA-KOHIEHTPA-
TOPHI OHMpEENeHHLIX XAMUYECKNX HIEMEHTOB, SHEMBI-PACTEHMS, H30HpPaTelh-
HO Hy:;KJalomuecs B ONpeIeJeHHOM diIeMenTe H, I0ITOMY, NpHBI3AHHBIE
K DPYIHBIM MeCTaM, HAKOHEeI, Mop(oSoTHIecKn MaMeHeHNHe W O0JbHLIE pa-
crepus (anpeMugeckne 3a60JeBaBHA), HOABICHIE KOTOPBIX BABHCHT OT HOCTI-
eHUA BO BHEINHEl cpefe Wi B OpraEM3Me IIOPOTOBOI KOHIEHTPAIMI Ompe-
JieJIeHHOTO aleMeHTa. V3 cKAasamHOTO CAefyeT, 9T0 OHOreoXHMHUeCKUIT MeTos
o0 CYTH [ela OCHOBAH Ha JAAHHBIX FeOXUMIYCCKON DKOJOrTHA. [ eOXHMIKH Ha-
CTO PACCMATPHBAIOT OMOTEOXHUMHTECKII METOJ HOMCKOB KAK CAMOCTOATCILHEII,
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CYNECTBYIONINI He3aBNCAMO OT reofoTaEmYeckoro. Ha mpakTmke, B HONEBHX
VCIOBHAX, OUoreoXMMUYeckue HCCIeM0BAHNA RKOHIEHTPANUE XHMIYeCKIX Djie-
MENTOB B MOYBE M B pacTennsaX (MeAblX WIN B HX PA3IHIHLIX OPramax) He
MOTYT GBITH OTAEACHBI OT XaPaKTCPHCTHRKE HOMYIAMII OTAeTbHBIX BHAOR H AX
cooDmiecTs OT yuera U3MeHYHBEIX (DOPM pacTenmii, SHIEMOB M ITOABICNTT
npuaHAKOB sHAeMmueckux Oomesmeir. Ilo camoii mmee cosmamus Ouoreoxumm-
YECKOT0 IMOMCKOBOTO METOJA JOGKHBL OBITH YITEHBL PCAKINMII OpPTaHM3MOB Ha
oTpefleIeHALIC KOHIEHTPANI XAMAYECKAX DIEMEHTOB B OGuocdepe M OIKHEL
BoiiT B 1an GmoreoXuMmuecknx mccaeposanuit (Bumorpamos, 1954), waw
5T0 HEU30C:KHO JelaeTcsa Upy M3YUYeHTN A30HAIBHBIX OHOTEOXMMHUYECKHAX TIPO-
punnuii. o He Bce XpuTrepmy BO BCEX OTJEIbHBLIX CIyYasgX NOpPH IOHCKAX
npuolperanT ofuHakoBoe sHaueHme. VIHOTJla MCCIEOBAHMSA MOTYT OTpPAHAYH-
BaTHCSI TONHKO ONPENeIeHmeM MeTaIOB B MOYBAX M PACTeHHAX, WHOITNA Ke
HeoOX0/(MEL W JpyrHe KPHTepin, HATpEMep, peakiun oprammsyosn. Homewmno,
npu TOUCKAX MODYT HCHOML30BATHCH TOTLRO KpUTEPHH reoforanuieckie, TOT-
@ METOJ MOMCKOB HA3BIRAIT TeoloTAHmYecKHM. ['eoDoTanmueckme IIOHCKH
ABIAIOTCA TAKOH pasHOBHIHOCTEI0 OMOreOXmMHYECKHX NOHNCKOB, KOIma SApHo
BLIpAZKEHHAS NPHYPOUCHHOCTH K TeM HJIN WHEIM MECTOPORIEHHAM OTAeIbHBIX
PACTATEILHLIX BI0B, MX COODIMECTB WM TMATOIOTHYECKHX M3MCHEHMil pacTH-
TeABHOCTH, JleflaeT MIINIIHAMI XHMWIecKie ompofoBaHus IOUB W pacTe-
it (Hyswm, 1959). Cyrh fgena me B HA3BaHUK METO[d, a B DACKPHITAR
OMOTCOXUMIMEeCKIX 3aKonoMepHocTeil 00pazoBaumsa JIOKAJNLHBIX TPOBWHITNIE,
TO3BOJSIONAX OKOHTYPHTL TEPpuUTOPUN HaX PyAnblMum Teaamu  (Bukropon
u np., 1962; Hecseraiinona, 1970). A. II. Bumorpamos (1954) pasmuwaer
e OPMEI KOHIEHTPHPOBAHIS PACTEHHAMU XUMIYECKAX HIEMEHTOB — IpPYH-
MOBYI0 1 CceleRTHBHY0. Taras wiaccu@URaMUA TOKHA OBITH IKOIOTHICCKOM.
IHpu aroM, Kak MLl couTaeM, J0IGKHA ObITH 00f3aTedbHO HaydeHa BEYTPUIO-
NYISOUOHHAS M3MeHUMBOCTER pacreHmil. Bes amanusa muadBuayasLHHX pacTe-
HHil HeJb3s CYNTH O BHYTPHIONY IATNONHOR A3MEeHIHBOCTI.

A. TI. Bunorpamos (1954) ofo0ulmr HaKONUBIIMECA B JUTepaType MaTe-
pUaNBl W AT CHECOK pacTeRmil MHAMKATOPOB JUIS PHAIA XHMHUECKUX ajie-
menton. Hanbonsmmit maTepec mpecTaBIAT HOUCKN [0 PACTEHAAM CIe/lyi-
X DJEMEeHTOB: XpoMa, maprammna (Kexesa), kKobambTa, HOKeNs, MeIM, T(HH-
Ka, Monubjena, cepeGpa, osgosa, Bomb(paMa, B0I0Ta, CBONHNA W BaHAJUA,
BEPOSITHO PTYTH W ILTATHHEL

Hormerrprmposanme psaga XUMIIECKAX HIEMEHTOB B HOYBAX U PACTEHIHAX
HAJ MECTOPOERACHNAMEI KOCTATAGT 3HATMTENLHBIX PasMepoB, 4To Aedaer Omo-
TeoXUMHICCRAE MOMCRI COBEPUIEHHO pPeaabHLIME. Taxr, mampaMep, HaX MeCTo-
posgermamn Hakeag (Fmnpsrit Ypan) KOHNEHTPHPOBAHEE 9DTOTO MeTalaa
B IOUBAX IO CPABHeHMIO ¢ HOpPMoil moBpimaercs B 63 pasa, » pacTennsx —
B 30 paz (Mamora, 1950). Taxue pasiuaus B KOHIEHTPHPOBARNN JIETRO Y0~
pumel. Ho omu Moryr jmoctnrarh m sHaunTeanHO Oonbmmeit cremenn. Comepska-
THe BAHANNH, HAKEIS, Men, IIAKA, MoamOIeHa, CBHHIA B 30/Je PacTeHMIT
HaJ MecToposRenmsaMu MoxkeT nopeimiarees B 100 pas, xpoma — B 200, map-
rauna u ypana — s 1000 paz (Bunorpamos, 1954).

Croms ke yerkme pesyiaprarer moayuenst M. M. Croposkeroit (1954) pusm
HAROIICHNA HUKEIS B M3MEHEHHEIX, YPOLINBEIX (JOPMAX PACTEHWH HaJ HUKe-
TesRIM MecToposEgenmem (em. radr 31).

W3 pammsix 9T0il TAGAMIE] BULHO, ATO COYCTANNEG IKOIOTHTIOCKOTO H3yde-
HHA PAcTeHmit u oupejefenis B HHX CONCPKARNA UHKETIA MOKeT TaKime
ABHTHCA KPUTepHeM HaXo:kjaeHmsa pyaxsix red. llomobuhie npmMeps! MoEHO
IPABECTH T JIIA IPYTHX pPasTuufblx XAMHYECKNX dIJeMeHToB. HexoTopnie
ABTOPBL TPUBOMAT IHATHOCTHYECKHe TAOIMIBl HM3MEHeHnil pacTeRnit B yeao-
BUAX 0OOTAIIENAA CPENbl PA3TMIHBIMI XMMHATECKIMI dleMenTaMu. Bmorcoxm-
MUYeCKHN IOMCKOBLIE MeToJ wWMeeT HecOMHEHTHOe NOpakTHUecKoe 3HadeHUe.
JI. 1I. Mamora B cmoeit mMomorpadmm  «BHOTeoXmMIIeCKUT METON IIOHCKOB
pynuelx mecroposkpennity (1963) mpmeommT CROAHEBIC HANHEIE MO PYLOMPOAB-
JeHUSIM, HAlIeHENLX OnoreoxuMudecknm Meromom (radm. 103).
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Tabauma 103

Ilepeuens pyRonpoABieHuMii, HAMTEHHLIX GHOreOXHMHYECKIM MEeTO/I0M
(Maurora, 1963)

XnuMAge-
;‘;ﬂ.ﬁjﬁfj MecTopoieane Cnoco0 o0HApYReHU: Crpana ABTOD, TOX
NHKATOD
Cr XpoMuTOBOE ITo ocrpomucry CIIA, Mepnien i | Singewald, 1928
Hencnnppapns
Zn Inakosoe u monu- | ITo ranmeitnoit pnanke |3anagmas Espona | Linstow, 1929
METAIIICCKOe
Zn ITonnmerananye- | llo rymycosomy ciolo |CHIA, monmaa Fowller, 1950
CKROe MHOYBLL p. Muccncnon
Cu Mepmucroe Ilo mxam M senms Pirrson, 1948
Cu Mejucrtoe ITo sose Bertok Oainb- |Kpeben Riddel, 1952
zaMIHA
w Boabhpamosoe ITo some Bepecka Kopueamm, Ipe- gﬁi::n&;ést, Bru-
st
Sn Raccurepurosoe Ilo sozme Bepecka HKopmsamm, IIge- | Txamus, 1938
TS
. 4
Fe Cynndupmo-apce- | Ilo 30me TpapammnCTHIX |[Tampumit Bocrok, | Vo8t 1943
HIHOE pacrennii ocep
Cu Memeroe lio some mmcrnes Ge- |Hopserms ?g%rnten, Cannon,
PC3LI M HBHI
U, Se | ¥Ypauosoe Ilo zoxe MomskeBedb- |Hpo-MeRCHKO Cannon, 1955
HUKA M COCHEI
Zn [nurosoe Lo sone mBHI Paiton Helo-Mopxka | Cannon, 1960
U, Se | ¥pamosuie amoma- | [lo 30e Mmommesens- |CIIIA, I0Ta Cannon, 1960
NN HHKa
y : : 4 i 1, Can-
U Yparoesie anoma- | 1o aome cocmbr CIIA, I0Ta ﬂﬁl’n}%}%gm an
ann _
Mo Menno-momuGpe- | llo rymycoBomy cioo |Kammapaw, Ap-  (Mamora, 1958
HOBOE IOYBLI M 30JIe pacTe- muaHckag CCP
i
Fe Menmcroe Ho soxe Gepessl H Cufups Trammd, 1952
M XTEL
Cu, Ni | Meano-cyamdm- [lo rymycosomy cioio |Typmnckas ACCP |Bumorpanos, Ma-
Ha#d sKNIa IOYBLI I 20JI¢ pacTe- arora, 1957
HUIT
Pb ITonumeramianye- Ilo rymycoBoMy ciiol0 |Axrana, Apman- |Maxaposa, 1960
cROe HOUBLL cxas CCP
En, Be | PeproMeramnmoe B | o IYMYCOBOMY 1010 |CCCP Acrpaxas, Tpa-
HErMaTHTOBLIX FRU- | [jouRLL 1 301I¢ pacTe- DoBCKAasi B 1D,
Jax Uit J
He Ilo rymycoBomy ropu-

BOHTY IIOYBEL H 3071
pacTermit

CCCP (Haprasz)

Mastiora, 1965

Hias mmpororo BHEIpPeHMS B HMPAKTHKY GHOTEOXHMEYECKOTO MOMCKOBOTO
MeTofa HeoOXONMO He TONBKO yMeTh OKOHTYPHTH TEPPHTOPHIO Haj PYIHEBIMI
TellaMi, He TOJNbKO HAHECTH HA KapTy PYAHBIX [OJXedl M30KOHIEHTPAINI CO-
Jepiannsga MeTaJlJIoOB B IMOYBAX o PacTeHuAX, HO W IPUHATE BO BHUMATIIE BCe
‘TéopeTHYecKHe MOJOKeHNA B 00JacTH OMOreHHOH MUTPAINAE XHMIYECKHX Die-
MCHTOB HaJ{ PYAHBIME TeJaMH, sajleraloNUMI Ha pasumdIHofi ITybmme, B pas-
JITYHEIX MOUBEHHO-KImMaTHyecknx somax. Ilpomecckr Gmoremmoit mmrpammm
pasnmunRIX QOPM cOoeMHeHNIT XHMIYECKAX DIEMEHTOR emie Majgo pas3pabaThI-
Banmce. [las M3yYeHWA MPONECCOB MATPAINH HEJXOCTATOTHO YURTBEIBATE (DUBH-
‘KO-XHMHYECKITe CBOMCTBA DICMEHTOB, OIpe/e/seMble ATOMHEIM CTPOSHHOM Diie-

MeHTa — BaJeHTHOCTS,
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Basknoe 3HAYCHHE HUMeeT TaIGke COCTOSHEE CDEJBL, B KOTOPOl TPOUCXO/TILT
MUTpaIii — MPOIEecchl BHIBETPUBAHNA, [04B000pazoBaHuMA, KOJIOMTIHO-/IHC-
fepeHblx cnoitcrs mowssl. OmpejeleHne HOJBIRHOCTH XHMHYECKHX 2J16MEH-
TOB, YCTAHABINBAEMOE XMMHIECKHEMI METOJAMU, HE MOMKeT XapaKTepH30BaTh
VCBOAEMOCTh UX PACTeHHAME. EIMHCTBeHHBIN KpuTepuii (Qu3no0THYECROI
HOJBHAKHOCTH — 2TO ONpeeJeHne CTeIeHN HAKOIIeHHA XHMAIeCKEIX DIeMEH-
TOB B PACTENISIX, KOTOPEIA I CIEYeT CINTATH TPAMEIM METO/IOM.,

Burorenmpie (aKTOPEI MHUTPATAN XHMAYECKIX BJICMEHTOB OUeHL CJIOMKHBL
KopueBasg cmcreMa y pasHBIX BHAOB B PAa3INIHBIX YCIOBAAX PA3BUBAETCH
HEONUHAKOBO, MOCTHrAS HHOTAA O00JbMiEX PIYOHH H BHATATEIHEO HOPOCTH-
paeTcsa B TOPH3OHTAINBEOM Hampasienuu. Hecommenmo, aro Mopdoorns xop-
HEBOI CHCTeMBl MMeeT 3HAUeHMe B NOMNIONEHHWN XUMiYecKHX saementon. Ho
0co0eHHO BajKHA TECHAS CBs3b MKy BHEITHHME YCIOBUAMI INTAHHA pacTe-
uni u oomenom pemects (IlerepOyprexuit, 1959). Muorounciaexnsivu patora-
Mu OBLIO YCTANOBJIEHO, UTO HOMVIONMEHHEe BeIlecTB PACTEHHEM 3aBHCHT OT
COCTOSHIA W KU3HemeATeanLHocTn Beex opranos pacremms (Homocos, 1962).
Ilormomenue BemniecTB KOPHEBOI CHCTEMOI — AKTHBHGLL HpoTecc, KOTOPBIL
Heo0XO0MMO PACCMATPHBATE KAK WACTh IeN0H CHCTeMbl jKH3He/eATeJbHOCTH
pacTenmg. JTOT IPONECC CBA3AH ¢ CHHTETHYECKOH MeATeIbHOCThI0 KOPHEeBOM
CHCTEMEI, MMeIOIeil M TeopeTwiecKkoe 3HaUeHMe A MO3HAHUA eJIHCTBA pa-
crenus ¢ okpymawomei cpejpoit (Parmep, 1958). Ocobenno mHTepecHa B 9TOM
OTHOIIEHNN BBIAEIUTEILHAN [CATeJbHOCTE KOPHEH I MOYBEHHEIX MHKpPOOpPra-
HI3MOB, KOTOPBIM IPHCYILA OTPOMHAs IeOXHMHuecKad pHepruf. B MoUBy BEI-
JEeJAI0TCs, KAR POAYKTLL K13He eATeIbHOCTH He TOJbBKO MIHEDAIbHBIE Belle-
crea (Ca, K, Mg, Na, NH.OH, CO,, SO.”, PO.””” n np.), HO m MHOroumec-
JeHHbIe oOpraHm4dyeckne coeguneHmsa — MHOTHE AMUHOKHCIOTEI " aMHuJbI,
jaBenesas, IuMoHpas, s0J0YHag, (PyMapoBasg, NUPOBEHOTpAAHAM, AHTapHAM,
CANHINNOBAN, YKCYCHAS, KOPHYHAS, MACIAHAM, IIMKOIeBasd, MypasbHHAM I Ma-
JOHOBAS KICJIOTHI; MHOTHE YINIeBOIBI M UX HPOM3BOJHLIE (CIUDPTHI, INIIOKO3M-
JBL), BHTAMIHEL — THAMNH, OmormH, pudoduiaBwH, OTUPUAOKCHH, HNKOTHHOBAA
KHCJIOTA, MAHTOTeHOBAA KuclIora, (poimeBas Kueiaora, KobamraMmeH u IpyTue,
(hepmentrr, pocrossie Bemecrsa (['pommep, 1957; Ipogsunckmii, 1965). Pas-
JIMYHBIe BUIBl PAacTeHWIT WHOIA BechbMa CHEIHAIN3HPOBAHBI B BHIIEJIEHIH
OMpeIeJIeHRBIX BeInects. Muorne us 5THX BBIAETeHUH KOPHEBOH CHCTOMBI CIO-
co0HBI 00PA30BEIBATh KOMIUIEKCHBIE COG[MHEHHA ¢ METAJJIAME IICUBHI BHE M-
BBIX KIETOK. TakHe KOMILUIEKCHBIC COEJUHEHNS B ONHHX CIYIaAX TOPMOBAT
MOTJIONIPIIe PACTOHIEM ONPENeIeHHEIX XUMHUeCKHX DIEMEeHTOB, B JpPYTHX,
naobopor, yewimpaioT. IIpm pasimunblX WOYREHHBIX YCJIOBHAX, DPAZITHYHBIX
KOHIEHTpPALUAX B HUX META/NI0B, KOPHH OJHHUX M TeX jKe BUJIOB pacTeHuit
BBIJICJIA0T PA3IMIHbGIe BEN[ECTBA M B PABIHMYHBIX KoiamuecTBax. CymiecTryer
VAHBATEIbHAA CBA3L ME;RIY KOPHEBHIMII BHIASICHHAMII, MeTaTIaMi HOYBHl O
aJlAllTAPOBAHNOCTRI0 PACTeHHIT K TeoXmMmdeckKoit cpefe. OdeBmjimo, 910 9BO-
JIONNI0 PACTUTRIBHOTO OPTAHW3MA, ero IMPHCHOCcOOIeHHOCTH K cpejie, neobxo-
JIMC PACCMATPHBATD B YCIOBHAX eJUHCTBA u3Hm u cpefsl. Cymectsyer
crenuuueckas cBA3b MeRIY KOPHEBOH CHCTEMOH W XUMHYECKHMI BICMEHTA-
Mi T0YBH. BmoreHmas Murpamus XUMEYeCKUX 3JCMEHTOB B II0UBE — JTO DKO-
JOTHYeCKaA TPolGiaeMa, ROTOpPAsA JOJKHA PEmIaThes Ha MOJEKYIAPHOM YpPOBHE
(Hoeanwcruii, Hapatau, 1972a, 6).

Taxkum ofpaszom, pesOMHEPYs BCe CKA3AHHOE BHINIE, CAEAYET OTMETHTH, 4TO
BONPOCHI OMOTEHHOIT MUTPAIi XHMHYECKIX 3JAeMeHTOB HAJ| PYIHBIMH TeJaMi
¥ POJIb JKMBHEACATEILHOCTH PACTEHHI B DTOM LIPOIECCe HEeNb3s PelIaTh TOdb-
Ko Metomamu reoxmMum. OfcysrmaeMas mpobieMa sBiasercs npobiemoii Ouo-
TeOXNMHYCCKON W e PemeHie BO3MOMKHO DU KOMIUIEKCHOM HCIIOIL30BAHII
MeTofor Ouonxormm, Owoxmmunm u reoxumMmm. ak ye ykaswelBanoch, HOYBEH-
Hasg Mukpoduiopa B mpomeccax MEUTPANHH XAMUYECKAX 9JIeMCHTOB OIGKHA
HTPATh HEMAIYI0 pPOJIh. fHUBLIE KICTRM MHKPOOPraHM3MOB B CBI3M C HX AKU3-
HEJeATeNLHOCTLI0 MOTJIONAIOT W3 TOYBEI PABIAYHBIE XHWMHTECKHE DIIEMEHTHI,
BBOJAT HX B HoBbIe DHOreHHbe HPOJYHIBI, KOTODHIE MOTYT BBRIZOHATLCH MUK-
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poOpramaMaMy WAH OCBOOOKIATHCSA HpH X orMupanum. MuKpooprasmsMeL
BLITENAIOT, HOXOOHO KOpHAM, MHOIHE OpraHmYecKkie BemecTsa B LOYBY,
sapistioniuecs  «paxropaMmy OHOTeHHOII MUTDAIMH XHMIYECKUX 3HIIeMEHTOB.
TloaroMy myTm Murpangpm XPHMHYECKHX 9JIEMEHTOB HAJ PYyAHBIMH TelaMiu It
KOHIEHTPHPOBAHNA MX B II0YBE U B PACTeHHAX He MOTYT OBITH HOHATHI 0e3
N3yYenns BORHBIX (PAKTOPoB HTOH MATpAMIN, CBABAHHBIX ¢ MeTaGoaH3MOM.
@opMpl TAKHX COeJAHEHNI elle OYeHh MAI0 H3BeCTHHI. DBuoreoxmMmmuecrue
3aKOHOMEPHOCTH MUT'PAIHI XIMHUCCKIX BICMEHTOB JIOGKHEL OBITH €Ime usyde-
mil. Msyuennio JomxHA OBITH 1MOJBEPrHYTAa W GOJLINAS IOTPAHMYHAS 0071aCTh
Ha CTHIKe Omomorum, OHOXWMHAW W TeOXHMIHM, TAK Kak 0e3 MOHAMAHHA TPO-
meccoB OMOreHHON MUTpAUE Wajx PYAHLIMH TelaMI He MOeT ObITh co3jana
TeopHs OMOTEOXHMMYECKIX II0MCKOB, B To Ke BpeMs uUayvyenme OWOTEeHHOR
MUTparmy XHMHIECKHX BJIeMeHTOB HeoOXoAuMO [T HOHNMAHUA BONPOCOB

GOpPMEPOBAHEA a30HAINBHBIX OHOICOXHMUYECKIX IPOBHHITNI KaK CyOpernoHos
fuocdeprr.
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