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Monorpaua sABASETCS LEPBHIM 0000mMEeHneM OmEITa
HCIOIB30BAHUA THAPOXAMAYECKOTO METO/A JiJIs PeleHnst
Te0JOTMUeCKIX I THApOrecjormuecknx sagad. Obey-
ANA0TCA TEOpeTHYecKue OCHOBH MeTOja; paccMarpi-
BaeTcss ONEHKA MO THAPOXUMHYECKHM JAHHBIM (H3NKO-
Te0JOrHYeCKNX fABJCHAH, JHUTOJOTHN, CTPYKTYPHO-TEK-
TOHHIECKHX W TreoMopdolormuecKunx ocofeHHOCTEH Tep-
puTOpHii; NPUBORUTCA THAPOXMMUYECKHIL METOX Ompe-
[eJeHns BO3pacTa NPHPOJHBIX BOJ, ONEHKH MHQIILTDA-
IMUOHHOI0 INTAHUA, CKOPOCTH I HANPABIGHUS [BUKEHIT
NOJA36MARX [OTOKOB, BeJHYHHEL apTe3smaECcKOTO CTOKE,
M37arajoTcsA MeTONEl OIEHKH TeoXHMHYECKHX IPOLECcCOB
10 pPe3yabTATaM AHAJNBA THAPOTEOXMMHYECKNX PAaBHO-
BECHIL. : Y

Pafora mocTpoesa Ha KOHKPETHEIX MPHMepax, B OCHOBY
KOTOPHIX IIOJIOMKEHEl TEOPETHYECKIe I IIOJCBHE ICCIe/0-
BAHIS ABTOPOB I MATEPMAJEl OTeYECTBEHHBIX I 3apy0esx-
HEIX cHenuaimcTon. Momorpadusa IpejHasHAYCHA A
HMEPOKOT0 KPYTa Ie0JI0T0B, IHAPOTe0I0I0B, Ie0XHMHKOB,
a TawKe JUIA CTYNeHTOB Bhicmux yueOHHIX 3aBefleHmil.

Tabmmn 40, mamoctpanmit 49, Ombamorpadma —
236 nmaspanmif.
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BBEJIEHHE

Boma — camoe moOwiapnHoe H UyTKOEe TPAPOAHOE BEMECTBO. X HMII-
YeCKHil COCTAB e€e MOKeT cojiepsxaTh MHPOPMALHI0 KaK O TIeoJormdge-
CKHX COORTHAX HEJABHEI0 IPONIIOT0, TAK H O COOEITHAX, IPOMCIIEIIAX
MIUIIHOHEL Jer Hasan. Ilpmpopmmsie BOAE mpefcTaBIfnT cofoll CIORHYO
PUBNKO-XAMUYECKYI0 cucTeMy, B (OPMHDOBAHMI KOTOPOHl TPHHAMAIOT
yuacTHe pasHooOpasHue Ipolecekl (Hcnaperne i KOHAeHCAINA, PACTBOE-
HHe, BEOIEIAYNBAHNe, BEIATEHIEe COJIeli B 0Ca0oK, THApATAINA M JerH)ipa-
ramusA, copbums n gecopOmus, momHLIL oOmen, nuddysnsa, ocMoTHIeCKEe
ABIEHNs, ’KU3HETeATEeNBHOCTh OPraHmSMOB I T. A.). Bee atu POLECCRI
POTEKAIOT B PABIAYHEIX TEOJOTHYCCKHX H IeoMOpPYOIOTHIECKHX YCI0-
BHUAX, TIOJ] BAMANIEM RINMATHYECKNX PAKTOPOB It Te0usnueckux moJeit,
Opu MOCTOAHHOM ABIGKEHIH CAMUX UPUPORHEX Box. Bompoce dopmupo-
BAHMA XVUMHUIECKOT0 WM Ta30BOT0 COCTABA HPHPOAHEIX BOJ Beerjia ORIIn
I 0CTAKTCA AKTYAJILHEIMHA, ¢ HUMH CBSA3AHO PEIICHHE Ba;KHEHIIAX Te0so-
THYeCKHX, TeOXHMWYCCKNX M THAPOre0J0TMIeCKMX 3amad.

Yenoreueckas npakInKa HeNpecTaHHO CTABHT Hepef] HAYKOH HOBHE
1 HOBHIE BOIPOCH!, BO3PACTAIOIINE YHCIOM H CIOKHOCTEN. laa ycmem-
HOTO HX DPelleHHs HeoOXofHMO Iiydike M TOHBIIE PaBBHBATH TEOPETHYE-
CHHE OCHOBEL HAYK O BOJie, NCKATE HE TOJIBKO YaCTHHE, HO U Oodee ofmue
TeHOTHYECKIE CBABH MEKIY BCeMH ABICHNAMH N IIPONECCaMH, KOTOPHE
ompefeIAl0T OBIKEHNE, XAMAYECKHMIl cOCTaB, TeMIEPATypy H Apyrie
¢uzuro-xEMEYeckue u OuolorumgecKyue O0COOEHHOCTH IPHPOLHHX BOJ.
ITocraHOBKA M METONHL PeNIeHHA OYeHh MHOIHX I'e0JOTHYECKNX M THAPO-
Te0JIOTHIeCKNX 3a/1a4 6A3UPYIOTCS HA B3ANMOCBAZAX QU3NKO-XEMAIECKUX
mapaMerpoB LPUHPOAHHIX BOX ¢ (aKTOPaMU, YCIOBHAMH H IIPOLECCAMI,
KOTODHIE HX OIPEeNsioT M M3MEHHAIT.

B mocnegume rogar B Coserckom Coioze m 3a py0esKOM IOABHIOCH
J0BOJBHO MHOTO pa0oT, B KOTOPHX HEKOTOPHE IeoJorHYecKHe M THApo-
TE0IOTHIECKIE BOMPOCH PEIIaloTCA Ha 0CHOBE THAPOXHMIIECKEX MaHHIX .
ITo cBoeii Temarnke BOLIPOCH 3TH TECHO CBABAHKL ¢ TAKMMH KDYIHEIMI
H Cepbe3HHEIMH Npo0JeMaMHI TeQIOTHH H THAPOTeQJOTHH, KAK TOHCKE
7 pa3Bejika MOJIe3HHX HCKONAEMHX, ONpe/ie eHne BO3pacTa BOJ, UX JMHA-
MHUYECKUX 3aIacoB, ONEGHKA apTe3maHCKoro croka m xp. Hapsangy ¢ stum
paccMaTpHBAIOTCA H YACTHHIE 3aaYM, HOCAMME KAR IPHKJIATHOH, Tak
1 TEOPeTHIECKHIl XapaKTep. :

Hcemoapsopanne rujipoXMMIYECKUX JAaHHBIX JUIS PEIIeHNa HEeKOTOPHX
13 DTHX 3aa¥ yiKe UMeeT CBOI0 MCTOPMIO (HAIPHMED, THAPOXAMHYECKHE
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METOIH MONCKOB MOJE3HBIX MCKONAEMBIX), A JAPYTHX K€ CHJPOXHMI-
QECKMIl METOJl MOKHO CUHMTAThH NPHHIMINAJBHO HOBEIM, IOYTH HEpaspa-
OoTaHHERIM.

B kuure smepsuie 0600maercsa onsT NPHMEHEHNS THAPOXAMHAYECKOTO
MeTo/la /Il PelleHnA PAa3JINIHHX Te0J0rHYecKnX H THIPOreoorigecknx
sajgad. ABTOpH HCHOJB3YIOT MATEPHANH CTaTeil, MOMENEHHBX B 0Tede-
CTBEHHHIX W 3apPYOe;KHBIX M3[AHNAX H BAY4CTYI0 Mal0 M3BECTHHIX IIHPO-
KoMy gnTatenio.Psj pasjienos KHETH IOCTPOEH 110 PE3yabTATAM MOJEBHIX
HCCTACI0BAHIIA ARTOPOR, 3aHUMAIONAXCS BOIPOCAME TPHKIA{HON THIPO-
xumun ¢ 1957 r.

Hacroamyio pabory HnkonM 06pazoM He CJejyer paccMaTpuBaTh Kak
cOOpDHHK pEIenToB ISl PEHIeHHA TeX WIH MHBIX TeoJOrHYecKHX szajgad
THAPOXUMIIECKIM METO/[0M. JT0 CKOPee aHAIN3 COCTOAHMA BONPOCA , AHA-
JN3 OCTIZKeHN N OTKPHBARIAXcA mepenexkTns. MopmMaabroe HCmoah-
30BAHIE IMJPOXHMHIECKOTO MeToa Ges JeTalbHOr0 M3yYeHHus Teod0TH-
HeCKHX 1 THAPOTeOJOTHIECKNX YCIOBUil yYACTKA, PETMOHA MOIKeT Hpu-
BECTH K IPyOBIM IpocyeTaM, i ABTOPHI CTA PAJIICH HOKABATE 3TO B IPHBOJH-
MBIX MMH KOHKDETHBIX IpuMepax.

Hpyr obcyspaemux B pabore BOOpPOCOB M JIETAJIBHOCT MX aHAJMH3A
ONpeeasAnTCA, ¢ OJHOI CTOPOHHI, CTeNeHBI0 N3YUeHHOCTH, C APYyroi —
JHYHOH NMpPaKTHYECKOil JeATeabHOCTHI0 ABTOPOB, CTAPABIIHXCHA BO u3be-
#aHme omuioK M HeTOYHOCTel MPHBOJAHTEL MATEPHAJ, XOPOIIO MM 3HAKO-
Melit. 3jechk, BuguMo, Gyer YMECTHO MOCETOBAThH HA TPOTPECCHPYOMYI0
TeH/IeHIN0 TyOInKanuy B jKYPHAIBHEX CTATHAX, & 9acTO U B MOHOTpa-
¢usx puBomoB n oHobmennii 63 mpuBefeHNA paKTHICCKOTO MaTepualia,
B YACTHOCTH XMMHYECKHX AHAJIHM30B BOJABI. OTO YaCTO CYIECTBEHHO 3a-
TPYAHANO padoTy aBTOPOB, MOCKOIBKY HCIOIb30BAHNE THIPOXMMIYe-
CKOro Meroga TpedyeT IO BO3MOKHOCTH KOHKDETHOTO OCMBICJIIBAHIA
HATYPHHIX JaHHBIX.

Bonpocs mpuMeHeHRA I'IIPOXHMIYECKHX METOJ0B MONCKOB MOJIe3HBIX
UCKONAaeMBIX He BEJIeJeHsl B paboTe B caMOCTOATeIBHBIH pasjen, a pac-
CMATPHBAIOTCA B BU/JAE OTHEIBHHEIX HeOOJBIIHX NPHMEPOB IPUMEHUTEILHO
K Dosee 00mMEM TeOJOTHYECKUM W THAPOTEOJOrHYECKUM sajadaM, IO-
CKOJAbKY He0OJBIIOl 00beM KHHTH HE HO3BOJAET AOCTATOYHO CepbhesHo
ocBeTnTh 1poGIeMy, KOTOPOL B HACTOANCe BpPeMsa IOCEANEHO Ooiee
JlecATKAa KPYIHHEX MoHOTpaguil 1 G0abIIOe YHCIO CTATEI.
= 2B mponecce paGoTe Haj KHATOIl aBTOPH WOJAb30BAIHCh KOHCYIbTa-
IHSAME i COBETAMI MEHOTHX BeIYIINX CHEeUaTnCTOB-THIPOTe0I0T0B, Te00-
T0B, TEOXUMHMKOB, I'MJAPOXUMHKOB M rayOoko mpusHaTenpusr B. H. Ap-

xanreasekomy, B. A. Hporosoit, H. U. Toxernxuny, | H. I'. Hay}cepy]

W MHOTHM JPYPHM KoJJieraM M ToBapumam mo paGore. ABTOps Gaaro-
papus, H. M. Kpyraukoy, BasBmemy Ha cebs TpyJA OO HaygIHOMY
PEAKTHPOBAHUI) PYKONMCH.




OCHOBBI MCITOJIb30BAHISI
TIJIPOXUMIYECKIX JIAHHBIX Fniaea
JUISI PEIIEHHS TEOJOIMYECKUX I

1 THJIPOTEOJOTMYECKIX 3ATAY

OCOBEHHOCTH XUMNN OCHOBHBIX
KOMIIOHEHTOB IPUPO/THBIX BOT

K ocHOoBHBIM (uanKo-XMMHYECKNM TapaMeTpaM OPHPOAHBIX BOJX
MOYKHO OTHECTH: JIaBIEHHe, TeMIepaTypy, MOKA3aTelb KHCIOTHO-OCHOB-
HOil pearumu pH, oxmcamTenbHO-BOCCTaHOBUTENBbHENT motenumax Eh,
00ULYI0 MEHE PAJIN3AIUI0, COCTAB PACTBOPEHHEIX BEIIECTB, TA30BEIIL COCTAB.

Harnenne. [lapienne okasupaeT BAMAHIE TIABHLIM 00pasoM Ha raso-
BEIIl COCTAB NPHPOAHEIX EOJ, 4 XapaKkTep ero HaMCHEHUA ONIpeesiser
Halpapjienne i CKopocTh nX GuAbBTpannn B ropasix nopojax. Mopmmpo-
BaHIE NOBEPXHOCTHBRIX W TPYHTOBHIX BOJ HPOTEKAET IPH AaBIenusax, Oams-
KUX K HOPMAJIbHOMY arMocepHOMY, B IO/I3eMHHIX ke Bojax Oomaee riry-
00KHX TOPH3OHTOB JABJIEHHE MOYKET JOCTHTAThL 3HAYHTENHHBIX BEJIAYNH.
H. I'. Kncenanm [1967] i BOXOHOCHBIX FOPH3OHTOR METOBEIX 1 10 PCRAX
oraomennit Bocrouno-Ilpegkapraackoro apreauanckoro Oacceiina, Ha-

-OpuMep, IPUBOIATCA BeJIHYIHHBL H3MEPDEHHBIX IJIACTOBBIX JlaBJIE€HMIT B cpen-

HeM 01040 300—500 am. B HeROTOPHX CKBa/KHHAX JaBIeHHE [0CTHTAeT
940—634 am npu ray6umax or 2400 mo 4400 . Ilo oTaeabHEIM CRBaMN-
HAaM pacueTHmle IIacrosse gasienns npessimant 800 am. B. A. Txocros
[1966], cemuasich Ha 3apy0esKHBIX aRTOPOB, ONMMCHIBAET CJHYUail, KOrja
B Cenepo-I'epmancrom nexmrreiinosom Gacceline Ha rayoune 3230 a Osram
BCKPHITH COJEHBIE BOAH, HAXofAuHecA mof fAasaeHuneM po 642 am. Ha-
BECTHB N 00Jiee BEICOKNE JIaBJICHISA. :
[lacrossie gasaennsa GopMEPYIOTCS 107 BOsmeiicTBHeM MHOTHX (akr-
TOPOB, CPe/il KOTOPHX Hau0ojee Ba;KHBIMH MORHO CIHTATH IHPOCTATH-
HeCKHIl HAmop, Te0CTAaTHYeCKOe JAaBJIeHNE, TCOTERTOHHYCCKIE Halpame-
Hiisl, MOBLIIEHNE TeMOepaTypsl 1 MUHEPAJIHSAIIH, BTOPHUHOE MIUHEDPAI0-
obpazosanne. Ceiluac M3BECTHE CAyYaN, KOTJA WIACTOBOR AaBlIeHUe Ipe-
BOCXOJIUT THADOCTATHYECKOE B iBA pasa u Goxee. Eeam taxme e coor-
HOLICHIA BO3MOKHE IT HA I0CTATOYHO OONBINNX ray6nnax, 10 Ha rayoune
9—06 ka caepyer osxmmars masienns gpo 1000 am n 6omaee. ol -
Temneparypa. /luanazon rtemueparTyp HPHPOJHKIX BOJ Upe3BHTARHO
MHOT000pa3eH. ¥ MOBePXHOCTHHIX BOJ[ TeMmeparypa Koixediaercd B y3KHX
mpejesiax M B 3HATHTEJIBHOII CTENeHH 3aBHCHT OT TEMOEPATYPH BO3AyXa
I ocobennocTell TemroodMena ¢ arMocdepoil. ¥ mo3eMHRIX BOJL 0HA 3aK0-
HOMEPHO yBeanunpaercs ¢ rayOuHoil. Ecam opueHTHpOBATLCA Ha SHAUE-
H¥sl reoTepMudeckoii crynmenn, npusogumsie M. JI. Oszepexoit [1967], to
MOKHO OHJIaTh, 9TO HAa TaAyOnHaX H—8 KAt TeMmepaTypa TMO3eMHBIX BOJL
pocruraer 250° C u sunie. HaunGosee pricokue remueparypsl MO/I3€MHBIX
BOJI, M3MepeHHbe B ckpBaskuHax Ha reppuropmm CCCP, mocrmraior 120
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u pame 161° C [Hopuenmreiin, 1960]. Bricokne TeMuepatypsl naMepensl
TAKyKe QA MHOIHX THAPOTEPM 30H COBpPEeMeHHOro Byaxanmsma. Hipxmmit
Tpefes MX 3aBHCHT 0T MHHEDAJINBAIME H XUMHYECKOTO COCTABA, A TAK/KE
JaBJIeHns I (QU3MIeCKOoro THma BoAH (cBoGOXHOIl, CBABAHHOE M T. [.).
. B HOpMaJBHHX YCJHOBHAX A NPECHHIX BOJX HIDKHHM NPEEI0OM MOKHO
cuntarh Temmeparypy 0° C, mas paccosoB 80HE MHOTONIETHEH MEepP3JI0TEH
uapecTHR TemMmeparypst o —20° C [llaenc—.]]moncxnu 19641, npouno
cBaA3aEHAasA Bojla samepsaer npu —78° C.

B macrosmee BpeMs HamGolee MONHOM KIaccuuranmeii upHpoOIHBIX
BOJI [0 TeMUepaTrype, HO-BHAMMOMY, MOKHO CYMTATH Kiaaccufmramnio
H. H. Toncruxuma [1970] ratx. I-1.

TABJARILA I

Kaacenduranua npupojnsIx MIUHEpaIbHEIX BoJ N0 Temmeparype, °C
[Toacraxun, 1970]

OTpunareLHOTEM=

ITosnoxuTeALHO- Ceepxropaune
LEPAVY RO TeMIepaTy pHbLIe (¢neperpersien) opmigs: mape,
BO/IH — KPHOISTH BOTIEL — TOrR BOZII — Cyep- raz—map—
(Beerga colleHble w Atk L BanopTe pMel
WJIH Paccoibr) P p
Cpepxxomoambie — Xonoguee BOIH — Huskoremuneparyp- | Huskoremuepatyp-
amre —36 Tarm: usie ot 100 go 200 meie — ot 700
O0veHb  XOJOJHEIe — mo 900
Hermouurensmo or 0 o 4 CpenaereMnepa-
XOJIOTHEIe — OT X0JIOfiHEIE — OT Typaiie or 200 CpegneremMunepa-
—23 po —36 4 mo 15 no 300 TypEse ot 900
YMEpeHHO XO0JI0f- mo 1000
Ogens X0JOjiHBE — | Hble (X0J0IHOBATEIE) BricokoTemnepa-
or —8 mo —23 or 15 mo 20 TypEEEe — ot 300 BaricoroTeMnepa-
mo 500 TYPHEEe — CBEITIe
Xoaopanie — or Tenuisle W ropAwNe 1000

—2 no —8

YMepeHHO XOIOf-

#ele — ot 0 mo —2

BOJBL — TEPMBI:
Terisie - (cy0-
Tepmbl) — or 20
no 30
YMEPeHHO ropaIHe
(xoMOTepMEL) — OT
30 go 40

I‘opmme (nm
TePMEI) — 01'
n0 5
04eHb rupma —
or 50 mo 75

HermounTensuo
ropayne — ot 75
no 100

HanGomee BEICOKO-
TeMIepaTy pHbIe —
or 500 o 700

KuecaoTHO-0CHOBHBIE H ORHCANTEIBHO-BOCCTAHOBHTEIbHBIE CBOIiCTBA.
CreneHp reoXAMHYECKONl aAKTHBHOCTH IPUPORHEIX BOX AOCTATOYHO TOJHO
MoskeT GHTH oxapakrepnsosana seanmgusamu Eh, pH 1 xonuenrpaunmsamu
PACTBOPEHHOI0 KHCIOPOAA I ceporoyoposia. ONeHHBAA HPUPOTHYO BOIY
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110 DTHM YeTHPEM [Ia PAMETPaM, MOKHO CY/IUTh HEe TOXBKO 00 OKHCAATENABHO-
BOCCTAHOBUTEILHEX M KHCIOTHO-OCHOBHHIX CBOICTBAX, HO 1 O XapaKTepe
reoXUMUTeCKHX H3MEHEHWil B TOM cpefie, ¢ KOTOPOH JaHHAA BOJA B3AMMO-
JieficTByeT.

Jwnanasor xoxeGarmii Eh, pH n xomnenTpanuii kucaopoxa m ceposo-
Jlopoia B IPHPOJHEIX BOJAAX MOBOJABHO BHICOK, OJ{HAKO HMEET OTHOCH-
renpHo werkme rpamnnsl. M. Baac-Bexxunr, M. Ramnam u [. Myp
[1963] ecrecrsennnie Konedannsa Beanyna Eh orpaEmamsaioT mpepesami
or —500 mo +860 me, a pH — or 0,83 mo 11,6. C mssecrHOil focToBEp-
HOCTBHIO TPEIeIsl KOHIEATPAL[HIE KHCIOPOa I CepOBOJOPOAA MOKHO Orpa-

b
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HIMHTH, ¢ OFHOH CTOPOHE, YYBCTBHTEILHOCTHI0 COBPEMEHHKX AHANHTHIE-
cknx Meromor 1077 moav/a (0,003 m2/a) paa wuciaopoma [Pormreiim,
Wemarnu, 1962] 1 10°% xnoav/a (0,034 m2/a) nus ceposogopona, a ¢ Apy-
roif — pacTBOPHMOCTEI0 Kueaopofa npm Temmeparype 0° C m mapumanb-
mom papnemnyt 160 ax pm. cm. (0,5-1072 moav/a) u MakcHMAaJBHEIM
W3BECTHHIM  COJIEP/KAHMEM ~ CepOBOOPOAa B  NPUPOJHHEX  BOJAX
6,0-1072 moav/a (mo 2000 me/r u Gomee) [Jlamres, 1955].

B 1967 r. A. H. Ianmosaym n B. H. MemaxuanyM Ona npeprosena
KIaccuuKaMA TPHPOAHBIX BOJ 110 KACIOTHO-0CHOBHNM M OKMCIATE]bHO-
BOCCTAHOBHTENBHRIM CBOMCTBAM. Y CTAHOBIGHHE KHCIOTHO-OCHOBHEIX Tpa-
Hol, 6a3upoBaJoch Ha pPa3INIHEX ypaBHEHHAX Auccommanmnm. Ormean-
_TeJThHO-BOCCTAHOBHTENbHEIE I'DAHMIE ITPOBOAMINCH HA OCHOBAHHH OKMC-
JINTEABHO-BOCCTAHOBUTEABHEX peakiuil B3AHMOJIEHCTBUS BOJH C 'CEpO-
BOJOPOZOM M KHCIOPOJOM. '

IIpennosxennsie rpaannu Eh, pH, Cp,, Cy,s B mpemerax ecrecTnen-
HHX KojeGanmii aTux mapamerpos nsoOpaskenst gHa puc. I-1. Bunenennsnie
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no oM 19 som (oGosmawemmr pmmckumn muppamm J—X7X) xapakre-
PU3YIOT TPYIHIE BOJ MO OKHCINTETHHO-BOCCTAHOBHTEIBHEM W KHCIOTHO-
OCHOBHEIM CBOIiCTBAaM.

I'pynst 00beJHHAIOTCSH B TEOXMMITECKIe THITEL BOJIBI: OKMCINTEN bHII
0O, nepexonumii M, Boccramonurensnuii R, pearmii yasrpaormeanrens-
meiit UO n pepkuii yaerpasoccranosurensusii UR, u camn jpexsres Ha
raaccsl. Beero Bupeneno 168 kxaccor, A KOTOPHX mpeqiaraercsa ompe-
JleJIeRHEHT MOPAZIOR HyMepammd, TO3BOJIAININI CBA3ATh HOMED Ie0XaMII-
yeckoro kxacca ¢ gaxruueckum sHavenneMm mapamerpos Eh u pH. lna
9TOI0 BCSA AUATPAMMA pasfiesicHA HA 4eTslpe HepaBHEe Tactn (pue. I-1, 0).
B meBoM Bepxmem mpAMOyTroJdbHIKe pasMemaoTes riaacce 1—90, B desom
awkreMm — 1—>50. Exmaunm kamgoro nomepa ofosnavaior matepsan pH
or (n — 1) go n, mecarkn — maTepBan Eh or 100 m mo 100 (m 4 1).
Hyas nepex nomepom oGosuauaer narepsaix pH = 10 = 12. 3mar munyc
nepej YHCA0M CBHAETENRCTRYET 00 orpuraTexsaoM snagerni Kh. Haopn-
Mep, BOJa, OTHOCAMAACA K TeoXmMuueckoMy kaaccy [47], xapaxrepu-
syerest Eh or +400 no +500 e m pH = 6 =+ 7, a Bopa womep [—18] —
—Eh or —100 go —200 ms u plI = 7 + 8.

B Bepxmem mpaBoM ¥ HW/KHEM HPABOM TPAMOYTOJIBHUKE JHATPAMMEL
PABMENIAIOTES! PEKO BCTPETAIONINECT B NPHPOZe BOAEL (chernduaeckoro
coctaa) ¢ pH > 10. Wpes, BioserHas B HyMepamuo 3THX BOJ, Ta ke,
9T0 W I BCeX OCTATBHLIX BOJ, TOILKO Tepe HOMEPOM CTABHTCA HYIb,
MOKAZBIBATONIMIT, YTO TP IEepexofie OT TeoXHUMHYeCKOTo HOMEpa BOJIHI
x sEavernio pH cnemyer npnbasurs nudpy 10.

Ilpegmaraemass HyMepammsa CcOTJIACYETCA € W3JI0REHHBIMH IPHHIH-
IaMd TeOXAMWIeCKOH Kaaccuuramim TPHPOIHEIX BOJ; BO3pAacTaHHE KO-
IUIECTBA eIUHMUI B YHciae, 0003HAYAIONEM HOME]D Fe0XHMHYECKOr0 KiIacea,
YKa3HBaeT HA YMEHBIIEHNE KNUCIOTHHIX M YBEINMYeHNEe OCHOBHHIX CBOIMCTB
OPUPOJHOTO PAacTBOpa, BO3PACTAHHE KOJIMYECTBA JCCATKOB — HA YBEN-
YEHIE OKHCIUTEIBHKX CBOMCTB (IIPH MOJOKITEIFHOM HOMEpE) W BOCCTa-
HOBUTENBHLIX (IPH OTPHIATEIBHOM HOMEpe).

Bepxaas u amsaaa croponst auarpamvsr Eh — pl samarte coorser-
crpepro mragamu pCo, = —lg Co; m pCh,s = —lg C,s, nudpH
HA KOTOPHIX BXOJAT B HOMEp TeOXHMHYECKOTO Kjacca I 0003HA9AT CO-
Jepikanue PACTBOPEHHOTO KHCIOpofa m ceposopoposa. llo mammamio
IWIN OTCYTCTBIIO HOCIENHNX Te0X HMHTeCKIe KIACCHl BOJ /A TCA HA BIJIKL:
TNaCCHBHEIE, KNCIOPOIHEE, KHCIOPOHO-CEPOBOJOPOIHEE, CepOBOLOPOJ-
gere. CopepsRaHHe KHCIOPOJA 3aUNCHIBAGTCS KaK IIOKA3aTeNb CTEMeHN
Vv HOMepa BOJIEL, & COZlep/Raiue CepoBOJOPOAa — CIpaBa CHU3Y Yy HOMepa
Bojsr. OTeyTCTBIE YKABAHHEIX YHCIOBHIX HHAEKCOB y mudpsi, o0o3Haua-
0Nl Te0X MMUYECKNIl KJIacC, CBHETEILCTBYET 0 HACCHBHOM FeOXHMUYE-
CKOM BHJ@ IPHPOXHOIl BOJEI.

ITpunmep nROALI0EANUR raaccugurayueti, Hypopr Crapas Pycca; cks. 9; Bogo-

HOCHHIX TOpH30HT Dgsv; BONOBMENMAKIIAA MOPOgA — TeCOK; TIyOHHA OmpoGoBa-
mna 131,5 »; Qusnko-xmMIMeCKAaA XapAKTEPHCTHEA BOJH

Cl92S048

Mo No7icars »

Eh = 4135 ae; pH =17,1; Cy g = 1,53 #2/a [Koporkos, 19656].
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HaXOAMTCA Memway 7—8, moatomy n = 8, smawemie Eh pacmosomeno B wHTep-
page 100—200 xe, moatomy m = 1, reoxmmmgeckimii momep sogst [18]. Konnenrpa-
115 CePOBOAOPOJA BupaKaeTea B pCy o, JUIA Mero BECcOoBAH KOHIEHTPAIHA NMepPeBo-

ANTCS B MOJAPHYI0, H3 KOTOpoii Gepercs OTPHIATEALHOE B3HAYEHHE JECATHIHOTO
aorapnguma. Taxum obpasom, pCy o= 4,347.

Bopma ¢ reoxmyvmueckum HomepoMm [18] ormocures ® XI rpynme ncpexoqnoro
Tuma M.

OROHUATENLHO TEOXHMHYECKHIT CHMBOJ PAcCMATPHBAGMOIl BOJEL MO;KeT OLITH
ganmean kaxk MXI [18],,,,; n pacumdposusaercs caexyounum obpasom: Boga nepe-
xopuoro tnma, XI rpymmer, 18-ro kiacca, cepoBOJOpOAHAS.

Musepamsamia u g opMsl HAXOKAEHIS XUMHUECKAX 3IEMEHTOB B i~
pojHbIX Bojax. B macrosmee BpeMs B TPHUPOJHHEX BOJaX 00HAPYIKEHO
0K010 50 XUMHYECKHX HJIEMEHTOB, OJHAKO HX H3YUYCHHOCTh HEJTb3s CUH-
Tarh papHossauHoii. Haubolee mosiHbe cpefeHus MMOJYUYEHBI 10 KOMIO-
HEHTAM, KOTOPBIE OHPEJeA0T OCHOBHOI COCTAB M MIHEPATH3AIINI0 BOJH,
a4 TaR/Ke MPeACcTaBIAT 3HATHTETHHEII TEOXUMHUCCKEIT I TPAKTHICCKIIL
uarepec. CyMvapHoe cojep/Kanue BCEX COCTABIAIMNX MO;Ker OBITH BEI-
pasxeHo uepes obmyo MuHepasansanuo. Haumerbineii Munepasanzanueii
obnananT armocepuse ocagkn. ITo mamasm A. A, Homomgskmoir [1963],
Ha rteppuropun CCCP mspectant Mmumepanmzamun atMochepHHX BOJ 0
6,4 m2/a; mo B. M. Iposmosoii [1962], mammenbmas MuHepausaius
pabniofanach B mynkre Boeiikoso (JIemmurpapckas o6m.) — 3,7 me/a.
9rnm ke asropom cosmectHo ¢ O. IT. Ierpemuyr u II. . Ceuerosoit
B 1962 r. Gunu onybaHKOBaHE JaHHEE IO COCTABY 00JATHOIT BOuL (00-
nias MuHepajaunsanua pasasaaack 1,49 xe/fd). JloBorbHO HUBRUME MIHEpa-
auzanuAMa 00JafaloT TAK/Ke MOBEPXHOCTHEIE M TPYHTOBHIE BOJEL CEBep-
Beix mupor. Hanpumep, B 03. Cseraom (Hosropomcekas 06i1.) BeTpedeHsr
BOJIBI ¢ MUHepaansanueit scero 5,3 m2/a. O4eHL BHCOKHe MEHEepAIH3ATHN
H3BECTHRl ¥ XJIOPHJHHEX KaJbIUEBHIX PACCOJSO0B, NPAYPOYCHHRX K TAj0-
renHo-kapOoHaTHEIM ornoskeHnAM Cubupexoii maargopmer, — 418—
425 2/ke (599 2/a) [Backos, 1967; ITunuexep, 1966].

Ofmas MHHEpaIH3aINsA TECHO CBA3AHA C PACTBOPHMOCTBIO COJIeii.
B npecanx sopax 30—60% cocrasa npuxofuTCsS HA OKHCH KPEMHEA HIN
KapOoHaTH N OnKapOOHATEL KAJBINA, MATHHA T BATpHA. B comoHOBaTHIX
Il COZTEHBIX BOAAX BO3PACTAOT KOHOEHTPALMH CyIb(aT-mona, XJropa u Ha-
TpPHSI, B COJEHHX BOJaX mpeo0iafaroT XJI0PH/IEl HaTpUs, B paccorax —
XJOPUJEl HATPHUA, KaJbIWsA, MarHHs.

UpesBEvaiiHO CIOKHEIM I B HACTOAINIEE BPeMA elle JajJeKo He penien-
HEIM SIBIAfETCA Bompoc o gopMax HAXO/KICHHA XWUMAYECKHX JJICMEHTOB
B OpupoAHsX Bomax. Te mpefcrasiennsd, KOTOPH® CHAOMRHAINCH U B KAROI-
TO CTENEHN Jlaske YCTOAINCH, B OMmKaiinime rofisl MOTyT OHTH KOPEHHBIM
00pasoM IepecMOTPEHE HA OCHOBE HOBEININX DKCIEPUMEHTANBLHBIX JlaH-
HEIX W TeOpeTHIecKuX o0000menuil 1mo CTPyKType BOIHBIX PpacTBOPOB
[Amxeno, 1968; Amamam, 1968; Bmox, 1968; Homomos, 1968]. Ve
K 1957 r. 0. f. CamoiiziossiM u JpyruMu meclegoBaTensiMu OBLIO ycTa-
HOBJIEHO, 9TO CTPYKTYpa BOABL B CMEICIe OMiKHEN YIOPALOYEHHOCTH
mpejcTaBisger cooil pasMBITYI0 TEIVIOBHIM [IBIGKEHHEM MOJERYI CTpYyE-
TYPY Jba B OJHOM W3 €e BapHaHTOB. B pas0aBieHHEIX pacTBOpax mpu
rujipatanuy HOHBEL MOTYT He CBABHBATLCA IPOTHO C [AMIONAMH MOJEKYJ
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BOJIBI, 2 TOJBKO BINAIOT HA MX TPAHCAANNOHHOE ABIKEHNE TAK jke, Kak

NOBHIIEHNe WIN MOHW:Renne Temueparyps. OKOI0 THApaTHPYIOHINXCH

_ MOHOB INIOTHOCTH MOJEKYJX BOJLI BO3pacTaeT, a OKOJI0 HETHApPATHPY-
fomuxcas — yMeEbImaercA. CTPYKTypa HACHIEHHHX pPACTBOPOB HATIOMM-

" HaeT CTPYKTYpY KpHCTajxlormjpara pacrsopeHEmX comeii. C. A. Illy-
rapes [1965] yrassiBaer, 94T0 If MHHEPATH30BAHHHX BOJ, HAIpPUMeEp,
XapakTepHH KOMIJIEKCH THIA

Mg “aq -+ 4Cl" — MgCl,aq;
Ca"aqg+NO,aq — CaNO,aq.

K. II. Mumenxo u H. II. [lamapayr [1962] tarke mokasamm, uro
3aMeHa CTPYKTYDHI BOJEl HA CTPYKTYPY KPHCTAJIOTHAPATA ITPONCXOIAT
IUIA XJOPUAOB KAaXbIMA ¥ MATHWSA, HAPUMED, IPH KOHOEHTPAIHN OKOJI0
200—300 /2. UnTepecunie garase 0 GopMax HAXO/KIEHUSA B MPHPOJIHEIX
BOIMAX HEKOTOPHX INHPOKO PACHPOCTPAHEHHHIX 3JIE€MEHTOB IPUBOJATCH
y C. A. Bpycuaonsckoro [1963]. MM mokasamo, uto B Bofe 3ax. Kapa-
Boras-T'ox na oo csobopaoro cyiabdar-uona npuxoaures roasro 0,7%,
a ocTAaNBHOE KOJIHYeCTBO Cyab(laTa HAXOTNTCHA B BHIE HEANCCOMAMPORAH-
HEX CYib(aTHEX KOMINIEKCOB ¢ HATPHEM I TIABHEIM 00pasoM MarTHUEM.
IMogo6uas xkaprmEa HaOIW0IAETCA W B MODPCKOIL BOJe, T/e cyabdar-nuoH
cocrapaser 8% or oGmero comepsxanns cyabdaros. C. A. Bpycmrosckmit
CUMTAET, YTO TEOPETHICCKH KasK/Iblil KATHOH 06pasyer 0O{HO WIM HECKOIbKO
coegnHennii ¢ RassapM na anmonos. K. B. Anuvupexam [1953] Gerra npo-
n3BejieEa KiaccuduKanus KOMILIEKCHBRIX COEMHEHWII pasJINIHEIX ?diIe-
MEHTOB, B KOTODOIl II0 THOAM CBSA3H BREIEIEHE KOMILIEKCH dJIeKTPOCTATH-
YecKHe, KOBAMEHTHEIE I «IPOME;KYTOTHEEY. AHAINZ dTHX THIOB KOMILIEK-
€000pas0BaAHNA MO3BOAMI CHOPMYIAPOBATH HEKOTOPEIe OOM{He NPHHITHIIE
HX YCTOUIHBOCTH. 3 ]

IlpuponHEe BOKE, KAK IPABIIO, COMEPKAT 3HATNTEIHHOS KOJIMYLCTBO
KOMJIOMJAHEIX 9YaCcTHI[, KOTOPHE HECYT diaexTpudeckuil sapsan. Pasmepn
9THX YACTHI] BAPBNPYIOT B ITAPOKAX IpPejesax: 0T YaCTHIL, OCAKIAINXCA
B TPABHTAIIMOHHOM IoOJie, 70 000COOJEHHHX MOJEKYI WIH «00IOMKOB»
KPHCTAJIMIECKON PemeTKH TAKOIl MaJoil BeJIHIUHE, YTO OHH MPHHEUMAIOT
y4acTHe B XMMHYECKHX peariusax. Bce 810 cBujeTenbCTByeT 0 TOM, UTO
TPUPOJIHEIE BOAH ABJIANTCA YPE3BEYANHO CIO/KHEIMH CHCTEMAMH, H3yde-
HHAE KOTOPHX CONPA/REHO ¢ GOXbIINMI TPYAHOCTAMHE W HOJHO HEOMHaH-
HOCTEI.

Cymecreyer HeCKOIbKO KiIacCHHKRANNI OIPHPONHEKX BOJ mO MHHEpa-
nusanmu [Bepramexmit, 1960; Opummankos, 1955 u ap.]. B Goapmuncree
13 HAX MWHEpaJHU3aIus OMpeleleHHERM 00pa3oM YBASHBACTCA ¢ XHMHYE-
CKHM COCTABOM BOJ, KOTOPHLI B CHIY IEJI0T0 PAJia 00CTOATEIBCTE CKATKO-
0o0pasHO M3MEHAETCA IPH NOCTENEHHOM YBeINYeHHH MUHePATIA3aIHIL.
Ecim opmentmposarthcs mHa pgammsie M. I'. Baaamxo [1962, crp. 25]
10 HCCHAeJOBAHAK) OTHOCHTEIBHON POIN INIABHEIX AaHAOHOB B opMmEpoBa-
HUH XHMHYECKOT0 COCTARa MPHPOJHKIX BOJI pAasHOl MUHepATHU3aI[AR 1 Ni-
MEHEHHIO COCTABA OKeaHHMYecKOil BOJAH npu ee ymapupanmm [Bamamko,
1962, erp. 1971, To By TpH KasKoil rpyIIE BoJ (IPECHEIX, COMEHKIX H pac-
COMOB) MOTYT OHITH BEIJETEHH OTAeAbHEE Kiaaccsl (rabm, I-2).
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TABINITA I-2
Paspenenne npupoaEbLIX BOJ N0 MAHepaJXn3amny

Tpynma | Munepamm-| 1
s Banus, /4 OGocroBaHye BepXHeil rpaHnnmEl Kaacca
ITpecusie < 0,02 OrrocHTensHOe npeobaaganne Si0O.
0,02—0,3 OrHOCHTeALHOE Npeolaajanue HOHA
CO3 (HCOy)
0,3—1,0 TpnbamanTeasa0 pPaBHBE  cOJIePIKAHAA
nmonos CO3(HCO3) n SO}
Coacnne 1,0—2,5 OTnocutenpHOe Tpeobiafanme moma SO
$ 2,5—35,0 Mumepanmsanna HOPMAJBHO OKCaHHTe-
CI{_Oﬁ BOJIBI |
Pacconn 35—131 Hauano cafkm rumca
131—275 » » Trainmra
275—328 » » CHIBBHMHA
—>328 —

Coeras npnpopasix Bof. M3 MHOrouwmciensnx wiraccudMKammii Tpu-
“POMHBIX BOJ 0 XUMHIECKOMY COCTaBy HAMOOJbIIEe NPU3HAHNE ITOJY THIH
KiIaccmpuRanuM, OCHOBAHHEIC HA TAK HAZRBAEMOM LIECTHKOMIOHEHTHOM
‘cocTaBe, a WMEHHO: HA COJep/KAHHT M COOTHONIEHHH TpPeX AHUOHOB
[Cl", 803, CO3 (HCO3)] m rpex xatmonon (Na',Ca’", Mg™"). Ma aux Mo:kHO
BRIEMUTh Kiaaccupuxammo O. A. Amexmma [1948], oranuanmyocs
TpocToTOH OPMEI M OIHOBPEMEHHO eMKOCTHIO IO COleP/KaHmo. JT1a Kiaac-
cnduKanuA U3BECTHA JOCTATOYHO IIHPOKO, MOATOMY JIHIIbL HANOMHIM,
9T0 B Heil BRIIEAAIOTCA TpH Kiacea: rujporaptoratasiii C, cyabdaTHsti S
n xxopupasii Cl. Hasksiil krace qennres Ha TpH TPYNUIE: KaJAbIUEBYH0 —
Ca, marmweByno Mg m marpuesyo Na, a Kamjas rpynna — HA THIE
(mo coorHomenno aHmOHOB W KatuoHon). Beero O. A. AlekuHEIM BHjIe-
Jigetcst wermipe Ttuma Boa: I — HCO; > Ca™ + Mg, II — HCOy <
< Ca” + Mg" < HCO; 4+ SO;; III — HCO; + SO; << Ca''+ Mg~
(uma CI'’ > Na’); IV — HCO; = 0.

W3 npupefeHHEX COOTHOmMEHMiI WOHOB BUAHO, YTO B BOJAAX IEPBOrO
THIA NPHCYTCTBYIOT THAPOKAPOOHATH HATPHS, BTOPOrO — CYIb(aTs
HATPHA, TPETHETO — XJIOPHAK MATHUA M KaJbIHA, YeTBEPTHIl THI —
Kucasle Bopel. Ecam, xak npemaowua E. B. Ilocoxor [1969 m ap.l,
B pagHOi kaaccndpuramum tuno [I1 pasmennts ma moprmmmr I1la (Cl° <C
< Na’ + Mg"”) u III6 (C1'’>Na" -+ Mg''), moayuynM M3BeCTHEE CpEH
THAPOreosoroB m Hedraumkos rTune Boas mo B. A. Cyaumy [1948]:
I — rupporapGonarno-marpuesmit, I — cyasdarno-marpnessii, [11a —
xmop-marauessii, 1116 — xnop-kansunensii.

Cpemm Bcex raaccmpuranumii ocoGoe MecTo 3ammMaeT HyMeparus
npupopanx sog H. W. Toacruxnna [1967] B ee manGoxee cospeMennoM
BapuaHTe, KOTOpaf HO3BOJAET MECTHKOMOOHEHTHHI COCTAB BEIPasHTh
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HoMmepoMm u3 AnyxX unces. ITo orum unciaaM MOIKHO BOCCTAHOBUTE COMEPIKa-
HHe BCEeX IIECTH INTABHBIX HOHOR.

PacemorpiM OCHOBHBIE XHMHUECKNE DJIEMEHTH, COJep/Ralnecs B IpH-
ponusx Bojax. [Tpm aTom ocranosuMCs HE TOJIBKO HA TeX, KOTOPHIE B Jlalb-
HEileM NCIONb3yIOTCss B OpHMEpax PEemeHnsd TFeol0ornYecKuX H Tujipo-
reoJornIeckux 3ajlad, HO M HA HEKOTOPHIX APYIHX, JJIA TOro 4T00H /aTh
fonee TeTROE TIPEJICTABIEHAE O TIPHHIHIHAIBHBIX BO3MOKHOCTAX HCIONb-
30BaHNA 3AKOHOMEPHOCTeIl NX MUTPAIINH A PelieHnA KOHKPeTHEX mpaK-
THYECKHX 3ajad.

Hpewmunii B yrbTrpanpecHsix If HPeCcHHX BOJAX, a TAK/HKE B HEKO-

TOPHX MHUHEPAJIH30BAHHEIX TEPMAaX OJHOII M3 OCHOBHEIX COCTABJIAININX
ABIAAITCA paszingnsie coefnHenns Kpemuns. OlHAKO KOHIEHTPAIIHA €ro
B MPUPOAIHEIX BOJAX [I0 CHX IIOP HE COBCEM fICHA, TAK KAK OKOHYATEILHO
He yeraHOBIeHA (opMa ero HaXosRAeHns B pacteope. OCHOBHEIM HCTOYHH-
KOM TOCTYTLIEHNS KPeMHUS B OPHPOJHLIC BOJB ABJAITCA MHOIOIHCIEH-
HEIE CHIMKATHL, a Taike Kpapi u ero mopnduramuun. Hanbomee mHTeH-
CHBHO 3TOT IPOIECC A0KEH LPOTeKAaTh B BepXHel 30He BeMHOI KOpHL,
moBep;ReHHOI BHBeTpNBaHN. B KagecTre mepsoil crajum 3/1€ch MOMKHO
paccMaTpuBaTh THAPOIH3 KpeMumiicomepramux Mupaepaios. Crenenb
THAPOIHTHYECKOTO PAZIO;KEHNA MHHEPANOB ONPEJIeNIAeTcs HHTeHCHB-
HOCTBIO YIATEHUs PACTBOPUMBIX LPOIYKTOB THAPOIH3a M3 BOJOBMema-
10meil TOPOAE, T.e. B BHAYHTENBHOIl Mepe KOHTPOJIHPYETcs BOomooOMe-
.pom. Y. JI. Renzep [1963] moxkassisaer, 4ro ruipoins pasangdHEX CHIII-
KaTHEIX MuHepajios mpusopur 1 mnsmemenmsam pll sopmoro pacreopa:
Hanpmmep, BosfeiicTeue Bojnt ¢ pH oxkomo 7 ma kpapi npuBoauT K caabo-
RHUCA0H peakoum pacTBOpa WM COXpaHAeT HeilTpalbHYI0, THAPOIH3
oproraasa yseangmsaer pH mo 8, anpGura — mo Y—10; ruppoans swe
TAaKHX MUHEPAJoB, KAK poropas o0MaHKa, AKRTHHOJINT, He(eJnH, OINBUH,
compoBopaeresa nospacraumem pH po 10—11. Veenuuerne menroggocTn
HOBHIIAET PACTROPHMOCTE KPEMHE3eMa M NPHBOJUT K POCTY €ro KOHIeH-
Tpanuii B BoOJIE.

B macrosmee mpemsi B sgmrepatype ofCy:KIAIOTCA B OCHOBHOM Tpi
BO3MOKHEIE (DOPMBI KPeMHUS B IPHPOAHEIX BOAAX: MOHHAM, MOIEKYJs]-
Haf 1 KoJuionsinas. OCHOBRIBASICH HA KOHCTAHTAX ANCCOI{MATIII METAK PEM-
HEeBOil KMCTOTHI, MOAHO OJKUJATE, UTO 3aMETHHIE KOAHIECTBA OXHOBAJICHT-
ueiXx noroB THna HSi0; u syxsasenrasix tuna SiOj nosssres B pactsope
coorsercrrenno mpu pH 9 u 12.

K. b. Kpayckond [1963] npmmen k sarmiouenwio, wro amopdmsrii
KPeMH il IePeHOCHTCH BOJI0il B IByX (opMax: KOIIOU/IHOI I KAk pacTBOp
oprokpemunesoit kueaorsl (H,Si04). i ise gopmu maxogsres B cocTos-
HUHL TOJBIZKHOLO PABHOBECHA M CHOCOOHEI MEPeXOANTH Of{HA B JPYTYIO
NpH H3MEHEHHH yeaoBuii cpejnl. Hoamonmpaabumiii Kpemmesem crnocoben
DOCTENEeHHO HEPEePOKAATBCA B THAPATHEE MOJEKYJIB; 10 JOCTH/KEHHH
mpejiesia HACHINEHUs HaYnHaeTcA 00paTHEIT nponece — MeIeHHas moIH-
MepHsannsa B KONIONJHEI KDEMHE3eM.

T'o Oxamoro, Taxecn Oxypa m Kymymu Toto [1963] mokasanm, uro
HA TIOBeZIeHHE KOJVIONJAJLHOTO KPEMHHA 3HAYHTEILHOEC BINSHHE OKAa3H-
BAOT TPEXBAJEHTHHE KATHOHEL H OCOOCHHO AaNOMHHWII, Jajke HesHAYN-
TeTbHBI KOJIMIeCTBA KOTOPOI'0 MOTYT BHIBBATH HMOJHOE OCA/KICHHE KpeM-

‘
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HAA W3 pacrBopa. B To jKe Bpems NPUCYTCTBUE B BOJe HEKOTOPHIX O/IHO-
BAJICHTHHIX MOHOB KaK OBl yBeJHUHBACT YCTOHYNBOCTH KPEMHUA B pac-
Tope. K. II. hapdnannn [1967] yeramosna, uro B rugpokapGoRaTHRX
HATPHEBHIX BOJAAX HaOMIOJaeTCA HpAMAsg KOPpPeNsATUBHAA 3aBHCHMOCTH
MERIY COZle/RAHMeM KPeMHERHCIOTHL I HOHAMIL HATPHS, Kaama  THAPO-
kapGoHAT-HOHA, B TO BPeMSl Kak B THAPOKAPOOHATHEIX KaJbI{HEBHIX BOJAX
Me/IY COfiepiRanieM KPeMHeKICIOTH i KOHIEHTPALUAMI KAJIbIUSA 1 Mar-
HIF yeTaHABIABAETCA 00paTHAA 3aBHCIMOCTL. JTOT jKe ABTOP OTMEvaer,
UTO NPH HAJUYHI B BOJIE BHAUMTENBHBIX KOIUYECTB YIVIEKHCIOTH (D0 a2
n Gojee) pacTBOPHMOCTH KpeMmieseMa moBeimaercsa. B mocaensee Bpems
uaTepecusie panusie noaydenst M. C. Koropoit u B. H. IMlemsarumsim
[1968] mo cooTHOmen Mo pasandabIXx (opM KpPEeMHEBOI KHCIOTH B NOPO-
BHIX Bojax riampmueTHIX mopoi. MMu mokasamo, MT0 B DOPOBBIX BOJAX
foaee MoOAKIX IJIMH mpeodiajiaet MoHHAA (opMa, H KOHIEHTPAINS KpeM-
HEBOU KHCIOTE B 9T0il opMe npubIN3NTENIHHO B 4 pasa IMpeBHIIAeT KO-
Jougayo. Bo3MojkHO, 9TO B mpomecce JIUTHOURATNN TANHUCTHIX MOPOT
mpaliaogaercs TOCTENEHHE] IEPeX0f KPEMHEBOI KUCIOTH B KOJJIOHAHYIO
dopmy.

Ilas GONBIMHHCTBA TPHPOAHLIX BOJ KOHIEHTPAIHA KpeMHUA Koired-
aeres or 1 go 30 mz/a, xors kouuenrpanun 10.70—100 xe/e serpevanTes
JOBOJIGHO YacTo. VI3BECTHHR W OYeHB BHICOKHE KOHIEHTPAINN; HApHMep,
1 ucrounure Axpa-ge-Heit 8 Hanudoprnu ofmapy:xena noga mpeumyiie-
CTBEHHO XIOPHIHOTO HATPHEBOTo cocrasa, xoxoxuas, ¢ pH 11,6 n cogep-
swammem wpemueseMa 4000 mz/e [Wilson, 1962]. Haunbomnee ucuepnsisa-
0Ne JaHHbEe [0 COeP/RAHUI0 KPEeMHHS B HPHPOJAHBIX BOJAX MOMKHO
novepnayts B padore I'. B. Boromomosa, I'. H. llnorEuxoroii
n E. A. Turosoii [1967].

Yraepon HapbomarHHe cocraBIAonine OpPHCYTCTBYIOT BO MHO-
I'HX THOAX NPUPOJHBIX BOJ: MPECHEIX W MUHEPAINIOBAHHEIX, XOJTOIHEIX
W TepMaJbHBIX, MOBEPXHOCTHHIX, TPYHTOBHMX N apresmanckux. Werou-
HUKH WX THOCTYIUICHUA B OTH BOJBL MOTYT OBITH CAMBIME PA3HOOGPAZHBIME:
aTMocepHas yrieKuca0Ta i rIyOuHEKe TPoIeccs MeTaMopduava nopos,
IKUBHEICATENBHOCTL PABIHYHEIX OPraHU3MOB (PACTHTENBHBIX M #KHBOT-
HEIX), NPOIECCH OKUCAEHHSA I MeTaMOp(u3Ma opraniieckux coeIHe i,
pasmToiKeHEHe W PACTBOPEHHE BCEBO3MOKHHIX KapOOHATHEIX MUHEepa-
JOB H T. J.

B npupogEmx Bojax CymECTBYIOT Tak HasmBaeMble RKapOOHATHLIC
PaBHOBECHH, KOTOPHE MOKHO n300pasuth B Blje

CO;, + H,0 == H;CO, == HCO,+ H == CO}4: 2H".

CoorHOmeHNe Me:ky pasanyHsMi GopMaMH YrIEKUCTOTE KOHTPOJIH-
pYeTes aKTHBHOCTBIO BOAOPORHEIX HOHOB. Vemoibays KOHCTAHTH paBHO-
Becusi kapbonaros [Tappenc, Kpaiicr, 1968], Mmo:kHO BHIRCIATH 1A pas-
HBIX TeMOEpPaTyp COOTHONIEHMS OCHOBHHIX (OpPM YIVIEKHCJIOTH B BOJHOM
pacteope. llogcunrano, uro B crampaprasix ycaosusx npu pH mmxe 7
B BOje mpeobaanaer cBoOOJHAA YIJNEKWCIOTA, B HeliTpaJbHBEIX, cirado-
MIEJIOYHBIX 1 OTYACTH IMEeT0YHHX BOJAX OCHOBHOIM (POPMOIT yIIeKUCTOTHI
ABIACTCA I'MAPOKapOOHAT-HOH, & B CIVIBHO MIETOYHBIX BOJAX JIOMHHHPY-
omuM yxae cranopures won CO,.
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Onmako Takoe pacmpefereHie GopM yroabHOI KHCI0TH Oyier GaH3K0-
K JIeiiCTBATEIBHOCTH TOMBKO B CHIbHO pazbaBiennsix pacteopax. B Goxee
MHHEPAJAH30BAHAKX BOJAX IOABIAIOTCA MHOTOYHCICHHEIC MOHHBIE IAPH
i KoMmiaekcs. [l MOHOB YroJBHON KHCIOTEL IpH 0CTATOYHO HU3KHX
TeMIepaTypax MOHHEE NAapPEl HpeJicTaBlIeHkl TiaasaeM obpasom NaCO,
CaCO;, MgHCO; [Tappenc, Kpaiicr, 1968]. P. M. Tappeic n
Y. JI. Hpaiicr paccumraiam, 4uto B OOBYHEIX TpecHHX Bojax Ha J0JI0
WOHHEIX IIAp OPHXOAUTCA caMoe Gomlbliee HECKOABKO TIPOLEHTOB OT COJiep-
JRAHUA «IHCTHX» HomoB. OXHAKO B MOPCKOI BOJle MOHHEIE Taphl COCTa-
BAAIOT yiKe ¢ rugporapbonar-moHoM 31, a ¢ kapGomar-momom — 91%,
B paccoxe 03. Jun-Cnpunrc (cymma monos 291,1 e/ke, pH 10,1) na moao
rapOoHATHHX MOHHKEX nap npuxopurces 87, ruaporapbouatamx — 67%.
[Ipneenennase mu)psl TOBOPAT O TOM, 9TO HA COCTAB KapOGOHATHEIX acco-
nuanuii B OPEPOAHEIX BOAX OKA3KBAET BIMAHHE HE TOABKO KOHIEHTpA-
I BOJOPOJHEIX HOHOB, HO M COfiepAaHNe TAKNX METAJI0B, KAK HATpUII,
MarHWii, KaJIbIHil W HEKOTOPHIX JpPyIHX.

Yenosus Bhmagenns KapOOHATOB M3 NPHPOJHOTO BOJHOTO PAcTBOPA
OTpERETAI0TCA MEOTHMI (GaKTOpaMM, TIABHEE W3 KOTOPHIX PaCCMOTPEHEH
B MHOrogwmcaenunx paGorax [Axexunm, 1966; 3asopmos, 1965; T'appeinc,
Kpaiicr, 1958; JIaxum, 1968a; Ilepexsman, 1968 u mp.l. Koueba-
HOA KOHIEHTPAIWIl pPasiNIHEIX COCTABIAKIINX KapOOHATHOU CHCTEMEL
B OPHPOJAHEX BOJAX JOBONBHO BEJIMKN U TECHO CBABAHH KAK C YCIAOBUAMI
dopMuEpoBaHUA BOJ, TAK I ¢ (QUBNKO-XHMNYECKUMM O0COOEHHOCTAMH X
BRIX0J]a HA 3eMHYI0 HOBEPXHOCTH, ecin Bojkl mofisemusie. Hampumep,
YIJIEeKNCIEN ra3 BO MHOIUX BOJAX He 00HAaPY;KREBAeTCS, 4 B BOJAX HEKOTO-
PHX MHHEpPAILHEIX MCTOYHIKOB €ro KOHIEHTpauus jgocruraer 2—3 2/a.

Bropoit Gonbmoii rpynunoii BemecTs, B cOCTaB KOTOPHX BXOAHT yTJe-
POJl, ABIAWTCH OPTAaHWYECKNE BEHECTBA, NPHCYTCTBYIOMEE B GOXBIINH-
CTBe THIOB HPHPOAHHX BoX. Mayvennme mX, mo cyTH [iea, TOJBKO HAYH-
HAeTCs, HO Te MHTePECHEe NAaHHHE, KOTOPHE yiKe MMEIOTCH, CBHAETeNb-
CTBYIOT O 4YpPEe3BHYAHHOM MHOT000pasmi OpraHndeckux CoeJlHHeHHii
B upnrpojHNX Bojax (tabx. I-3). MaTepecno, uTo B atMocepHHX ocaj-
KaX KOHINEHTPAUHMA OT/eAbHHX TPYINl OPTaHNYecKUX COeJIMHEHNIl MOKer
OuTh Gamakoii K mabmopaomeiics B mosepxHocTHHX Bofiax [CemeHon
u jap., 1966al, 1. e. npupoanse BOjK HA BCEX HTANAX CBOETO [ABIZKEHNS
HEeCyT KaKy10-T0 HEGOpManu0 0 OMOI0rHIecKNX Ipomeccax B atmocdepe,
anrocepe, rugpochepe, pacmudponkra KOTOPOIl HMpefCTABIAET YBIEKa-
TeAbHYI0 3aja4dy Oyaymero.

Cepa B IpPHPOJHHX BOJAX MOKET NPHCYTCTBOBATH B Pa3IHIHBIX
dopmax co BceMH H3BeCTHBIMIY JUIS Hee CTeneHAMi oxuciaenus. OCHOBHEIM
HCTOYHHKOM NOCTYIUIEHNS CEpPHl B HPUPOJHLIE BOJE ABIAIOTCA TOPHHE
DOPOMEI, & TAK/Ke 0Yari COBPEMEHHOr0 BYITKAHHSMA 1 MHOLOIHCJIEHHBIE
OpraHmvecKne coefinHenus. B H3BepKeHHBIX MOPOJAX cepa. HAXOLUTCH
game Bcero B BuAE CyAbQNHEIX MHHEPAIOB, HHOIJA JOCTHIAIONMINX PY/-
HEIX KOHIEHTpanuii; B 0CAJJ0YHHEIX mOpofmax HanGojdee OOKYHBIME COIV-
HEHUAMH CEpH ABIAIOTCA THIC H AHTHIPHUT.

B nacrosmee BpeMs M3BECTHEI CJeAYIONHe OPMLE CEpPHl B IPHPOHEIX
Bojlax: pacreopeHnuii ceposofopox H,S, ruppocyasdug-nonsr HS',
cyasdpug-nons S”, koaaongHas cepa S°, cyanpar-moms SOj, cyabpur-
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TABIHAITA I-3
Conep:xanne op

[Cemenos m mp., 1966 (8)]

ranuvYecknx Bey

e}'na B BOjax HekoTopuix pex Coserckoro Cowsa

AMHAHOKMC- T'ymuro-
1 : ngm CBO- Bearn cg)%f);]:]i:e; ?:;;*;g;‘i AMUHL | BBI@ KHC-
‘Ilata ojLHEIe g aorel | Copr,
Mecro otGopa npobu o i) . Moepf,,
= Tirio- T mio-
N C N C #oou C R C N o) ¢
P. .Hena. cr. IHMosocapa- 9 1 32 1‘50 12 203
TOBCKAR . . . . . . . | 241X 1964 | 23 03; 74 % 5| oz | 340 | g9 | 12 —206 .78
P. Cesepnas J[sumHa, moc, A 270 300 164 445
Vers-TInaera 10.X 1964 [ 26 | 55| 160 | 7§ - — A | w5 | 98T 30 |148
P. O0b, Bumme 1, Hobo- 39 ST R 62 270 5’3 31
cEbEpCRE " . ok 251X 1964 | 23 | 57| 57 | 35 145 | =9 635 | 5| 4° 8:.,2 17 1,85
P. Amyp, Bmme r. Xa- 85 6 145 200 S 156
GapoBCKA i . .. . . 7.X 1964 [ 50 | g | 40 Ti‘ 338 35 662 | g1 47 |3 2 33 | 470
P. Cup-Jlapesa, nmoct Ha- 15 140 52 12 282 5,5
ReRAMHCKAE . . . . . 11.X1 1964 9 | o5 | 8 419 12 | 45 | 288 4? 68 | 5071 02 | 289
P. Hom, r. Pocroe-na- 16 200 200 230 182 17,8
HOBY* i s s . . | 27.XT 1964 9 oL 120 Z7 3 470 _‘__1,48 540 T 23 13 013 13,50

Ipumeuanmne, Tupe o3mavaer, uTo ompejeienns e mpomssoamim; N — aMUHEHI a30T, ME2[4;

JlepsiaEne yraepona, Msez/4, B 3HaMeHaTeNe —TO ke, %; TII0K038 — M2/ 4.

9YACAATENIe —CO-
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wonst SOy, Tnocyianfar-uoasl S,07, a TaKiKe HEKOTOPHE KOMIOIEKCHKIe
COCINHEHNS.

Copepixanne cynb({)mmmx fopm cepel B sHAYHTEJIBHOII Mepe pery.Im-
pyercs peanuansoil pH. B kuearnx 1 craborkmeasix BoJax JOMEHIPYIOMICH
dopmoit asaserca H,S, B meiirpadbHBIX — HOYTH B OJHHAKOBOI Mepe
CEPOBOIOPOJ] M THAPOCYABHI, B METOTHEX U CIILHOMEI0MHEX — TIJIPO-
cyiabpng. Norst S” purcnpyiorca B HNPHPOAHEIX BOAAX TOALKO B IIe-
JOYHOIT cpefe.

Ha copepmanne cyabuanoii cepsl B Bofie GONBIIOE BIMAHHE OKAa3shi-
BaeT NPHCYTCTBHEG B PACTBOPe XaJbKOPIIBHHX JIEMEHTOB M 0COGEHHO
PACTBOPEHHOI0 KUCIOPOAA, IIPH PEAKIHI ¢ KOTOPHIM Cyabdiauase Gopmel
cepsl NepexoliAT B KONIOHJHYIO cepy Ham oxucHbie (opmer.

ITox neiicTBuem opraENYeCcKIX BOCCTAHOBUTENIEIH OKUCHEIE ()OPMEL CePEL
MOTYT paspymaThca H ImepexoxnTb cHoBa B cyabduaase. [Ipomece aTor
AKTHBUBHPYETCA CYIbPATPefyIHpYOMuMN GaAKTePIsAMI, HO MOMKET Ipo-
TeRaTh M a0MOTEHHBIM ITyTeM.

Konnenrpannsa cyabpar-moHOB B ROJE B 3HAYNTEILHON CTEIEHN
KOHTPOJHPYETCS IPABHOCOM B PACTBOP HOHOB IEI0THO36MEILHBIX MeTal-
JI0B 1 B IEPBYI0 odYepeb MOHOB Kanbnufa. Tak, pacTBopuMocTs cyiabdara
KaJbIis B HOPMAJIBHEIX YCIOBUAX cocTanisger okono 2 2/a. B IPUPOLIHIX
BOJAAX CJO/KHOTO COCTABA PACTBOPHMOCTE CYJIh(arTa RadbIIA MONeT OBITh
spavnrensno seme. [To U JI. Xemy [Hem, 19591, 8 pacrsope, wacuimen-
HOM XJOPHAOM HATPHA, PACTBOPHUMOCTE rumca gocturaer 5,8 2/4. Ilo pac-
geram B. II. 3sepesa [1967], nmpu remmeparype 25° C makcumambHasm
pacrsopumocts CaSO, (7,3 2/4) mabaogaercs 3 pacTBOpe ¢ HOHHOIL CIIIOIT
2,215. Cynbarsl MarHUSA W HATPHS UMEIOT BBICOKYIO PACTBOPHMOCTD,
1 BOJIBL C 9THMH KOMIOHeHTaMu (0e3 KaIbIis) MOTYT CO/Ie PiRaTh Cyab{aTs
& komuerTpannax ao 100 2/2 u Goxee.

B oxpyre Heio-Mexuko Oslan o6HApY/ReHB TOJI3€MHBIE BOJILI C BeII-
gmHOil cyXoro ocratka 379 2/we W comep:kammeMm cyiabfartos 222 2/ke
npu Hatpueno-mMarauesom cocrase [Hem, 1959].

B mMuHepaam30BaHHBIX NPUPOJAHEIX BOAX 3HATNTENBHAS TACTH CYJIh-
¢aToB HAXOAUTCA B pacTBOpe He B BHJE CBOOOJHLIX HOHOR, & B BHJE HOH-
HEX map ¢ wkarmomamm [[appesc, Kpaiicr, 1968].

X 7 0p ABIAETcs THINYHBIM THJAPOTEHHBIM JJIEMEHTOM W YPe3BbI-
yaiiHO IMHPOKO PacIpoCTPAHEH B HPHPORHHIX Bojax. B aemuoii kope
OCHOBHOE KOJIMIECTBO XJI0Pa COCPEJOTOTCHO B OKPaHe, a TaK/Ke B IOJI3eM-
HBIX BHICOKOMHHEpPAJIH30BAHHKX BOAX ITy00KHX TOPH30HTOB AATOCHEPHL.
B menom Bompoc 06 MCTOYHNKAX MOCTYINIEHNSA XJA0pa B II03€MHBIE BOIEI
HEOTJeNT UM OT HPOGIEMBl IIPONCXOKICHNsI MIPOBOTO OKEAHA I MOI3EMHEIX
paccosios. A. Il. Burorpagos [1967] cuuraer, 9ro 0CHORHEIM HCTOTHHEOM
XJ0pa B NMIaHeTapHOM MacmTale ABIAETCA MaHTHA, N3 KOTOpoil GHLIO
gerasuposano okoxo 10% copepmamerocs B Heil Xiopa.

Iocrynnenue xnopa B OKeaH npONCXOJNT I B HACTOAMLEE BPEMA Yepes
KHCJIBIE JIBIMBL TOABOJHEIX M HAJABOMHHIX BYJTHAHWIECKIX MN3BepIKeHMii.
Hexoropas 9acth X10pa HONAJAeT B IPHPOJIHEIE BOJLL M3 TOPHBIX MOPOJ,
XOTA COiep:KAHME ero B HUX JonoabHo HEH3Koe (1073—107% mec. %).
B cpepnux 5 KHCILIX M3BeP:KEHHBIX MMOPOAX KJIAPKOBLIE COJIEpIKAHUS
X0pa npubIN3HTeNbHO Ha MOPSANOK BEINE CPEHUX COTEPIRAHMI B 0CHOB-
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HEIX H YJIbTPAOCHOBHBIX TOPOJAX W HPAKTHYCCKH PABHH CPEJHHM €ro
cojepkaHuAM B ocagounmx tonmax [Cayxos, 1966].

XJ10p OTHOCHTCH K YCTOHTHBEIM 3JIeMeHTaM IPHPOJIHKX BOJ U ofajgaer
BEICOKHME MHATPAIMOHEBIME cBoiicTBaMu. PacTBopuMocTs W KOHCTAHTHI
ANCCOMMATINHE OCHOBHHIX €ro coJjieif, BCTpeYAlIMXCA B mpupojie, 0YeHb
puicokne. P. M. Tappexc u Y. JI. Kpaiicr [1968] cumraior, uro mame
B MOPCKOIii BOJie H paccojax ¢ MUHepaauaanueii, npesumaioimeii 100 2/ke,
mpakTHYECKH Bech XJOD HaxXoJiuTcA B HOHHOI (opwme.

[Iponecc BHIDAJAHNA XJIOP-HOHOB M3 PACTBOpA B OCHOBHOM OIpejie-
JAGTCA PACTBOPHMOCTHI0 B €CTECTBEHHHX (PH3AKO-XHMHYECKHX YCAOBHAX
raknx coxeit, kak NaCl, KCl, MgCl,, CaCl,. Ilpu ynapupaunu MopcKoi
BOJIBI TI€PBHIE MOTEPH XJ0pa NPOUCXOMAT. UPH MUHEPAaIN3allHH OKOJO
275 2/ke Ha cTaJiUM CajIKH TAIHTA, B3aTeM MPOAOIKAITCA NPH MHHEPaJIk-
3aIIAX 0K0a0 328 m 345 2/ke COOTBETCTBEHHO HA CTAIHAX CAIKU CHILBHUHA
n kapEasanta [Bamsmxo, 1962].

B orimume or GoapmuHcTBA APYIUX aHHOHOB XJOP-HOHEI He afcopOn-
PYIOTCA MPHPOJHEIMH KOJIONAAME (KPOMe KPACHO3EMHBIX II0YB BIAZKHBIX
cy0TponnkoB) W He HakamampaoTcs OmoremnmiM uyrtem [[lepenbman,
1968]. H. . I'opGynos [1948] pacemaTpusan 10T BOIpoc ¢ CaMBIX pas-
JTAYHBIX TOYEK 3PEHHsA: HCXO[A W3 AIEKTPOCTATHIECKHX NIpPe/CTaBIeHHIl,
aMpOTepPHEIX- CBOMCTR KOJUIOMIOB, MeMOpPAHHOTO PABHOBECHUS, [HIIOTE3HI
o0pa3oBaHNA 3apAfa OcajlkoB M y4eHHUsi 0 cBsAaaHHOil Bofe. Ornenbrbie
caydan MOJOMUTeNbHOI agcopbuun xropa, HaOmiojaemMsle B pAjle DECHE-
pumentos, H. V. T'op6yHoB CKI0OHEH CYATATH METOTHIECKAMMI OIIMOKAMII
i 00BACHAET HEKOTOPHIMH [IONYIMEHHAMN: BHeIPEHHWEM XJI0pa BHYTDb
KpUCTAJJINYECKOl pemerky KOJION0B, NOIJIOMEHNEM OpH MeXaHnde-

¥ cxoM 3axBaTe B MOMEHT KOATYJIAIMH KOJJIOHJIOB. Nurepecnoii ocoben-
) HOCTBIO XJTOP-HOHOB ABIACTCS X COOCOOHOCTD K «OTPHIATeNbHOMY agcopo-

£

i 0cOOEHHO B OHBITAX € CYXOIl MOPOAOIl, KOT/la mocie B3auMojeicTBIs
pacTBOpa ¢ TBepoil MUHEpaabHOI (a30il KOHIEHTPAIHA XJI0pa B HEM yBe-
auunBaerca. llo-BupnMoMy, aToT mpomece cBA3am ¢ MOTJOMEHHEM KOI-
JONIHBIMUM JaCTHIAMI MOJEKyJl Boasl. B mpupome BoamoskHO o6pasoBa-
HHe 2JIeMeHTAPHOIO XJ0pa IpH B3aUMOJCHCTBHE KUCIBIX XI0PH/HBIX BOJ
¢ TAKHMH MUHEpaJaMH, Kak OHPOJ3AT ¥ ncmiaomenad [Boposmimkmii,
Hlemarun, 1965].

Harpuii ormocurcs k Hanbolee pacupoCTpPaHEHHBIM HIeJT0YHBIM
MeTaJZjaaM B OpHpoAHBX Bogax. OH Berpedaercs NpaKTHYECKH BO BCEX
THIAX BOJ ® MOskeT OLITh JOMHHHDYIOIIMM KATHOHOM KaK B IPECHHIX,
TAK M B BRICOKOMHHEDAJH30BaHHHX BojiaX. Hapajy ¢ xmopom sror ame-
MEHT ABJAETCS TTaBHHIM HOHOM B MHPOBOM OKeaHe U GONbIIWHCTBE MOJ-
semunix paccoxos. Ilo mpexpcrasmemmam A. II. Bunorpagosa [1967],
HATPHIl NEepBOHAYAJILHO MOI' HOCTYHATh B OKeaH H3 BYJIKAHHYECKUX
MarM, U3 HBABIIMXCA HA OKEaHWYeCKOoe JIHO B PasiINYHBIEe reoJormgecKue
BIOXH. i
' 3uaunrteibHOE KOJAWTECTBO HATPHA NONAZAeT B NPHPOLHEIE BOJEI IpH
BHIETAYHBAHNI TOPHBIX NOPOA, M B TEPBYH OYepefb H3BEeP/KeHHLIX,
KHCIBIX 1 CpefHuX, cojep/kamux B Goabmom xommecrse (no G0%
u Gosiee) moiepnie INIaThi B OCHOBHOM IIEJOYHOTO cocTaBa (aabOMT M
ApyrHe IarnoKiass HUSKHX HoMepoB). OOoramenne Boj BATpHEM MOsKeT
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IPOUCXOANTH HE TOJBKO B pe3yabTare BHIIETAMMBAHUA HaTpHiicofepika-
HIEX HOPOJL, HO HA OOJBHINX ryGUHAX W TIPH peakIiii mpeBpamesHns axnh-
Oura B AHOPTHT NOJ JIEfiCTBHEM XJOPHAHBIX-KAJIbIMEeBHX pPACCOIOB,
BO3MOKHOCTH KOTopoil mpu remmeparypax 300—600° C u naBienusx o
1000 am Omaa poraszama srcnepumenrtansHo . Buapom n I'. CaGarne
[1965].

B npecHbix I colleHBIX BoJjaX HATPHil HAXOJNTCA B PACTBOpE HpPeNMy-
utectsenno B uoHHON dopme. [lo P. M. Tappency u Y. JI. Kpaiiery
[1968], naxe B Mopckoil Boge Ha 10110 cBOGOAHKIX HoHOB puxoauTesa 99 %
BCET0 HATPHA, HAXOJAMErocs B pacrsope. B paccorme ke ¢ cymMmoil pac-
TBOPEHHBIX TBePAHX BemecTs 322 2/ke cBOOOJHEIE MOHB HATPHS YiKe CO-
crapaawT 54% . Ha spagenne pH momm maTpus, mo-suguMoMy, He OKa-
3HIBAIOT NPAMOTO BIHAHUSA, OJHAKO B COXOBHX Bojax pejuguna pH momxer
yBesnguBaThea Ko 9 u Goaee.

Harpnit 1oBoaBHO Jerko sBerynaer B 0OMEHHEIE PeaKIUI ¢ KaJbImeMm
nopoasi. BoabnMHETBO ero coseii 0YeHbL XOPOIIO PACTBOPSAETCS B BOJIE,
4ro 00yCcIOBIMBAET BOBMO/KHOCTH €r0 HAKOIVIEHHA B MPHPOJHBIX PACTBO-
pax o BHICOKHX Kounentpaumii (Gosee 100 2/ke).

K a ot nii. OCHOBHHIM HCTOYHHKOM MOCTYIJIEHUA KaJNA B IPHPOAHLIC
BOJIBI MOZKHO CYUTATh KUCJILIE H3BeP;KeHHEIE IOPOJILI, Cofep/RamLie B 001b-
INX KOANYeCTBAX TaKHe MUHEpPAlIsl, KaKk 0PTOKIa3, MHKPOKINH, KalHe-
BEIE CJIIOABI U JIp.

Kamuiicogep/iamie MUHepaJ bl BHBETPHBAWTCA TMOMTH WO TOI ke
cXeMe, 9TO M HaTpHeBble, OJHAKO JIf HHX OTOT MpONece MPOMCXOIHT
Gonee Me[lIeHHO. B orimume or HATpWA KaIWil 13 OPHPOJHEIX BOJ JETKO
NOTJIOMAeTCH DIHHUCTHIMEH dacTniaMmu. B magaze mporecca copbuuu
CBA3H KaJWA ¢ MUHEDPAJHHEIMH KOMIIOHEHTaMH TOpPOJ HOCUT 0OMEHHYIO
$opMmy, HO CO BpeMeHEM KaJauil TepexXoiuT B KPUCTAJJINYECKYI0 PelleTry
raunsl. VI3 GodpIINHCTBA TOPHKIX HOPOJ, He COJIEP/KANINX JeTKOPacTBOpH-
MEIX KaJHeBHIX COJIeiil, 3TOT HIeMeHT Mepexo/iiT B pacTBOP TPy/HEee, yeMm
HATPUIA. YiKe 0/1HO 3T0 00CTOATEABLCTBO HPUBOLNT K TOMY, 90 BO MHOTHX
UPUPOJHHEIX BOJAAX KOHUEHTPAIMA KAJWA OTHOCHTEJIBHO HeBeInKa.
ITomumo uzbuparenbHoro o6MeHa n copﬁnmt OOTepPU KAJIHA M3 OPHPOJI-
HEIX PacTBOPOB BO MHOT'OM 00YyCJI0BIEeHE OHOTEHHBIMH TPOIECCaM: 2TOT
DJEMEeHT ABJAETCHA IJIABHRIM B IUTAHUN PACTEHHIL.

CoJit KaIusa X0pomo pacTBOPHMEI B BOJE, H, BO3MO/KHO, TIOATOMY HpH
OJarOMPHATHEIX YCAOBHAX HAKOIUIGHNA KOHIEHTPAIMA Kalufd B HEKOTO-
PHIX paccoJax Moiier JAOCTHraTh HECKOJAbKHX FPaMMOB Ha KHIOTpaMM.

K axspnwuii M3 seeil rpynms nies10uH03eMeJbHEIX METAJIOB KaJjb-
il HapboJdee MHUPOKO pacnpocTpaHeH B IPHPORHKX Bojax. On aAsanerca
BKHOI COCTABHON 9ACTHI MHOTHX TI0PO0000pas3ylomux MHHEpPaIoB:
IIarMoKJa30B, nupoKceHon, ampubomos, xrapOoHaToB, CcyabdaToB,
a TaKyke BXOJMT B cocTaB MHOIHX 5(d)y3HBHEIX HOPOJ 1 IEMEHTOB IEJ0r0
pana obroMounnx o0pasosanuii. B pesyibrarte mpoiiecca BHIBeTPUBAHIA
RaJbIHUICOAeP/RANIe MIHEPAJIsl H HOPOABI PaspymanTes, a KajdbImnil
mepexo/lUT B PacTBOP.

B GoapmmnHCTBE HPUPOTHHLIX BOJ KaldblUii LPHCYTCTBYET HpenMymie-
CTBEHHO B MOHHOI (JOpMe, HOHHEIE HapHl ¢ AHIOHAMEI O0OLIYHO HE IPeRbi-
1a0T HECKOJALKHX NpOoueHToB. B 1o ;ke BpeMa MHOTHE NPHPOIHBIE BO/BI
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paceens n jgaxe nepecumens CaCO,. B oksaTopuannbaoil 30He oKkeana
B DOBEPXHOCTHOM cioe mepeHaceimenue pocruraer 750—770% mu okoao
50% mepenko mpHCYTCTBYeT B Buje Basecu |Bunorpamos, 1967; Jlaxuu,
1968].

Ha ycroiianpocTh M KOHIEHTPAIHIO KAJLIHA B BoJe Goiblnoe BJIMA-
Hile OKAa3HBA0T HAIHYNE W COTep/KaHie B PACTBOPE YIIEKHCIOTH, TEM-
nepatypa, Aasierne, pll cpeas, Xxapakrep n aKTHBHOCTH OPraHUYECKOTO
mupa. I'JaBHOI MpHYMHOI BRIajeHns KapOoHATOB KaUBIHA U3 NPUPOI-
urix pacreopos A. I1. Burorpagos [1967] cunraer porocunres, uncro me
XMMHYECKOe OCAKJeHHe pACCMATPUBAETCH UM KaK fBIEHHE [OBOJLHO
pearoe M JokaabHOe. BEmanemme xapOoHATOB KaJbIUA H3 PacTBOPOR
MOKeT NPOMCXOJMTEH IPH CMENIeHHH BOJ PasiMyHOLO COCTaBa, €CIH B pe-
BYJIBTATE HTOTO CMemIeHus B 00pasoBaslleiics Boe HPON3Be/eHNe KOHIeH-
Tpanuii HOHOB KaJABIUA M KapOOHAT-HOHOB cTaHET DOJIbIIE TPON3BEIEHNA
pactsopumoct CaCO, [Llypukosa, Llypnkor, 1966].

B xaopupgHEHX paccolax rayGoKHX TOpPH3OHTOB 3eMHOII KOPE KOHIIEH-
TpalUA KaAbIUA MOKeT JOCTHIaTh OYeHb BRICOKHX 3HAYCHMI — THICHU
I JIeCATKOB THICAY Mmianrpammos Ha autp. Paccoasr Amnrapo-Jlen-
ckoro Oacceiima cojep:kar, Hampumep, o 155 2/a wanpus [[Inmme-
kep, 1966]. B HKepknaare (ckB. 4) ¢ raybmmm 2900 x 0wt momy-
YeH Paccos ¢ MUHepaIusamnueii 546,6 2/4 u xoHUERTpanHeil KanbIUA Gosee
110 2/2. Taxme BeICOKNE KOHIEHTpPAIMH KaIbIua OOBACHAOTCH MOYTH

" YHCTBIM XJIODPHHEIM COCTABOM BOJ, OTCYTCTBHEM B PACTBOpe KapGoHAT-
HbIX, OHkapOoOHATHHIX W CYJbQATHHIX MOHOB, a TAKMKE TeM, U4TO XJIOPH/IBI
KagbiuA 00MaJjal0T YpesBHYAHO BHICOKOIl pacTBOpUMOCTRIO: 745 2/a
mnpu 20° C u 1020 2/2 upn 30° C [Jlypse, 1947].

M ar u uni. Hapagy ¢ kaapmumem MarHmii sBIAeTcs BayRHBIM KOMIO-
HEHTOM MHOTHX HOPoji000pasyioniux MHHEPAJ0B, K YHCJY KOTOPHIX
B IEPBYI0 O9epefib MOTYT OBIThH OTHECEHH OJIMBHH, HEKOTOPEE THPOKCEHE
1 ampuboabl, TEMHOIBETHEIE CJHIOJEL, 8 U3 0CA/[0THRX MATHE3HT M JOAOMIT.
IToxg peiicTBHEM TPHPOAHEIX BOJ BTH MUHEPAJIB PaspymanTCA WiH Hpe-
TepPIeBAT CAOKHLE Ie0OXUMHUIeCKIe N3MEHeHHsA, P 9TOM YaCTh MarHis
momajaer B pacTeop. O[HOI H3 Ba/KHBIX PEAKI[HIl ABIAETCA CePIEHTHHI-
salus, B pPe3yabTaTé KOTOpPOil MarHe3WajJbHBEIE CHIHKATH TepeXofiaT
u3 opHOH (GOPMBI B JIPYrylo, BHJEJAS KpeMHHUI n KapOoHATHI MarHHSA.
B mpucyrersmm yriaexucaorTsl KapGoHATH mepexofsar B 0ojee pacTBOpi-
mere Gurapbonarel. B cpasHeHNN ¢ AHATOTHYHOI peakIneii Ay KapOoHaTa
kaablua OnkapOoHar marHusa Gosee ycToiiYmB B pactBope. Bumumo,
noaroMy npu ofpasoBaHIN TPAaBePTHHOB KapOoHAT MarHWA He OTKIAEI-
BAETCH.

HapOomars 11 cyabaThl MarHus 3HAYNTENBHO 0oJiee PaCTBOPUMSI,
yem kapbomaTel u cyiabdarsl Kaxbuus. Vmerno 10 0fCcTOATENBCTBO
LPUBOJAT K TOMY, 4TO IPH €CTECTBEHHOM YIAPHUBAHHH IIPECHRIX M COJe-
HBIX TPHPONHBLIX BOJ NMOBBIIIEHNE MHHEpPAJIN3amniui CONPOBOKIAGTCA HE
TOJIBKO 3aKOHOMEPHOIl CMeHOH aHWMOHHOTO cocrtaBa (0T rmjaporapboHaT-
HOTO K XJOPHHOMY), HO H OHpe/leJeHHOIl TeH/eHI[Hell B IepeMeHe 0CHOB-
HBIX KATHOHOB: BOJE CTAHOBATCA NPEHMYLIECTBEHHO MaTHHEBEIMUI
[Bansmxo, 1962; Cynun, 1948]. Bosuuxaer csoero poga xummyeckmii na-
pagoKc: B BOJAX IpH €CTECTBEHHOI cajike coJeil HARAMINBAIOTCA XJ10PHBL
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MarHuA, MEeHee PACTBOPHMELE, YeM Xiaopnisl Kaabins. [Toaromy npu kon-
TAKTE TAKHX BOJ € HOPOJAMu, COflep:KaniuMiu B ToH Wau HHOI (opme
KanbiWil, TPOUCXOAUT NOCTOSHHOE H3MEHEHUe COCTaBa BOJ W TOPOJ:
' BOABI CTAHOBATCA XJIOPUAHBIMH KAJNLIHEBEIMH, a MHOPOJABI — MarHue-
BBIMH. -

Murepecasie noctpoenns no aToMy Bonpocy osnn ciexanst B. M. 'y-
pesuaem [1960]. Ucnonbsyn narasie A. I1. Bunorpagosa u A. 5. Ponosa
[1956], om mocrpona rpadur sasmcumoctn ornomenns Ca/Mg or abeo-
JIOTHOTO TeoI0THIeCKOT0 BpeMeHH LA ocajlounsx nopoa Pycekoi maar-
GopMBl B cpaBHWJI ero ¢ AHAJOTMYHBIM TpadHKOM 1A DO/3eMHBIX BOJ
Ypano-Ilopomsna. ITo uamenenmio eamanns Ca/Mg oba rpaduka oxa-
saquch nporusonoioykEpyu, uro gaxo B. M. I'ypesuuy ocmonanme pac-
cmaTpuBaTh (opMupomaHHe Xaop-kaasumessx Box (mo B. A. Cymnumy)
B TECHOIl CBA3H CO BTOPUIHOM JOJOMITH3aIUE H3BECTHAKOB U 3aMEHOIT
B COCTABE TOTJIOMEHHOT0 KOMINIEKCAa IJIHH KAaJTbIHA HA MalHMil.

OGpasonanne J0JOMATOB B COBpeMeHHBIX Herayboknx Mopsax A. I1. Bu-
sHorpamos [1967] romxe cmassiBaer ¢ mpoieccoM o0MeHa MeRAY BHITIAJA-
OIMAM W3 pACTROpa KapOOHATOM KAJbIUA M MOHAMH TNepecHIeHHOrO
pacrsopa cyiabdara maraus. Hemocpenersennoe sxe obpasopanue J10J0-
MHTOBOII MOJEKYJH N3 MOPCKUX BOJ| €Ile HeJb3d CUNTaTh JOKa3aHHBIM.

B npecrsix m craGoMmHEpaaH30BAaHHBIX IPHPOJHHIX BOJAX MarHMI
00BYHO HAXOUTCA B HOHHOIL hopme. B comensix Bogax i paccoaax Hapsjiy
¢0 cBOOOJHBIMH MOHAMH B PACTBOpE HPUCYTCTBYIOT 1{OMIVIEKCHBIE MOHBL.
ITo P. M. Tappency u Y. JI. Kpaiicry [1968], B nHopmaabHoil MOpeKoii
Bojie cBOOOJHBIE MOHBI MArHHA coctaBiafgioT 87, HMOHHBIE Hapsl € CYJb-
daramn — 11, ¢ rugporaptomatamn — 1% n 1. 1.

NuanazoH KOHIEHTpAIMM MATHHA B NPHPOJHBIX BOJAAX JOBOJBHO
BEJIUK: OT HOJHOTO €ro OTCYTCTBHA B MATKHX BOAAX /10 HECKOJLKHX COT
MIULTHT PAMMOB Ha JIUTP B BOJAaX, HAXOAANINXCA B KOHTAKTE ¢ MATHHEBHIMH
mubepagamu, u 100 2/kz n Gosee B XJTOPHHBIX MATHHEBBIX paccojax.

B p o M. Cpegun rasoreson GpoM 1o cBouM cBoiicTBaM Oamske BCero
CTOMT K Xaopy. flpissce, Kak N Xi0p, THOHNYHEIM IHAPOTEHHBIM DIeMeH-
TOM, OH HPHCYTCTBYET B 3eMHOI KOpe MOYTH HCKIOYHTEIbHO B BHIE aHNO-
HOB WJIN cOJeil JOBOJBHO PAacOpOCTPAHEHHBIX METAJIO0B: KaJud, HATPHA,
Kaapnua n MareEnA. Cpefn peKo BCTPEYAINUXCA B IPHPOJe COe/MHEH NI
MOKHO Ha3BaTh Juuib Opomujel cepefpa, H3BecTHbIe B 30HAX OKHCIEHNA
cepefpocofiepsRamux cy IbQUIHEIX MECTOPO/KAEHNIT B YCJIOBHAX CYXOro
n sraproro kaumarta. Yame Gpom npucyrersyer B Kadectse nsomopdHoii
TPUMECH BO MHOTHX XJOPHAAX, ¢ KOTOPEIMH OH HAKATJIMBAETCS B COTEPOJI-
HHX OacceifHaX M 3aKpPHITHIX JaryHax.

BasiiueiM MeTOYHEKOM HOCTymIeHHA OpoMa B NPHPOAHBIC BOAB, MO-
BUMMOMY, OBTa MaHTHA 3eMJH, SBIAKIIAACA MATePUMHCKAM HAYAIOM
BCeX OCHOBHEIX COCTABAAKMUX ruppocdeps. B coBpeMenHBIX ByaRaHNTe-
CKUX OKCradAmuax OpoM pacmpoCTpaHEH JOBOJEHO ITHPOKO, OHAKO
rounenrpanun éro B 10°—10% pas membmwe kounenrpaumii xmopa, 4To,
TO-BHARMOMY, 00BAcHsAeTCA 00Iee BHICOKOI TeMnepaTypoii Bosroga Gpo-
MUJIOB. 1

Haxonaenne smaunresbusx Koaugectsn GpoMa 1 ero BEICOKME KOHIIEH-
TPAIMi XapakTepHsl A MOJ3EMHEIX BOJ 30HB 3aTpPYJHEHHOTO BOJI00G-
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MeHa, TAe ero cojepikanue gocruraer 7—9 2/ npn MuHepaJaH3anHIi pac-
conor 1o 500—600 2/2 [Kpacnunesa, 1968]. HanGoxee srcoxne KoHIeH-
rpannu GpoMa XapaKkTepHB JTA BOJ| MOJICOJEBLIX W ME/KCOJEBEX TOPH3OH-
TOB, 00pas30BaBIINXCHA PN YOAPUBAHMM 1 KOHIEHTPHPOBAHWM BOJ ApPeB-
BUX codepogHbix OacceiinoB. Brimasmme B mpomecce rajoremesa codiim
cofiepikaT HeOOIbINOE KOAIIecTBO GpoMa, 9T0 ABJIAETCA NPHIAHOH OTHO-
CHTENLHO HU3KUX €ro KOHIEHTPAIMIl B paccosax BHIETAYHBAHNA, HAX0-
NAMNXCA, KAk TPaBWio, B HAaJCOJEHOCHHX oriokeHusx [Bamamro,
Hoansamosa, 1968; IMoausamosa, 1968]. OGoramenmne mog3eMHBIX BOJ
6poMOM MOKeT IPONCXOANTH H HHHIM NIyTeM, B peayibTaTe paspymieHH:d
OPraHUYecKOTO BEmEecTBa _TOPOJ; YacTO TaKUMH TOPOAAMH ABIAIOTCA
rauael. llepsuunnie 1WIB, W3 KOTOPHX OHH 00Pa3oBANNCH, OOBITHO
cofepsamue 3HAYATENbHEE KOJIMYECTBA OPranMYecKoro BemecTBa, a
Takike 0Jarofaps BEICOKOH AMCHEPCHOCTH CIOCOOHBI, IO-BHIUMOMY,
copbuposarb Gpom. B mpomecce jmaremesa M kataresesa npu ymiaoTHe-
HI 1 THTHUEAAE MHOTHE OpPraHndecKde COeQNHEHHs paspymanTcsH,
OPOUCXOANT CTPYKTYpPHAsf HepecTpoiika B caMmx miax u ramsEax. Bee
aT0 TPHBOANT K ocBofojeHmio OpoMa H Nepexoly ero u3 TOpPHOIL
MOPOJAK B BOAY.

i o n. llox orHOCHTEH K TPYINE TAJOMIOB W ABJIACTCA JEIKO OB~
HBIM 2JIEMEHTOM 3eMHOII Kopsl. V3BecTHO HeCKONBKO MHHEpPAJOB iioja,
NOJYYUBIIAX Ha3BaHWe ifogunoB u ifomartos. Ilepswie mpejcrasBasmoT co-
0010 CcOJu ITOXUCTOBOJIOPOIHON KHUCIOTHL ¢ METAXTaMi, MOHBL KOTOPHIX
obIajalT CIJIFHO BHIpa:keHHOI mnosxspusamnueii: ifomodpomur — Ag(Cl,
Br, 1), itogapur — AgJ, mapmur — CulJ, kynpoiiogaprupur — Cul -Agl,
maitepcur — CulJ -4Ag] u 1p.; BTOpHE ABIAITCA COMAMH IOAHOBATOI
kucxors: ayrepur — Ca [JO,l,, muruent — Ca [JO,4l, - [CrO,], mpaprnem-
Geprur — Pby [JO41C1,0, n ap. Boabmmmcrso u3 9TuX MuHEpanos, Ha-
npuMep MaifepcnT, JayTepuT, HEPACTBOPUMAI WIH TPYAHO PACTBOPHMEL
B BOfe M MOryT 00pasoBHBATH NPOMBIILIEHHbIE CKOIUIEHHA, O0COOGHHO
B VCIAOBUAX CYXOro M JKApPKOro KIHMaTa.

OcHoBHAs e Macca iofla HaXo/[uTCA B 3eMHOH ROpe B paccegHHOM
cocroaand. B ocanogHEIX mopopmax ero mpHOIHBUTENIHHO HA TOXDOPAAKA
GorpmIe, 9YeM B OCHOBHEIX, CPeJHHX M KHCJIHX, U Ha [Ba HopsAgxka Goibiie,
wyeM B yJAbTPAOCHOBHHX H3BED:KEeHHHX mopofax. flom — sTo THOHIHEIL
rujiporennnii anement, ceume 90% Bcero ifola cofepuTCA B MHPOBOM
oKeaHe, MOJ3eMHKNX paccojaX M COJEHHWX 03epax. JSHAYHTENABHEIE ero
CKOIUIEHNA Habmio/[al0TCA TaK/Ke B MOPCKUX BOJOPOCIAX, rybkax m apy-
rux OpraEusMax.

B npupoasux Bojiax Gonpmas gacTh iiojla HAXOXUTCA, NO-BHIANMOMY,
B opMe iOATOB W MeHbIIAA — Kak ifogunsl. B menounoii cpeme iomns
JOBOMBHO YCTOWYNBEL, B KHCHOH — oHH GHICTpO paspymanTca W Hog
nepexoput B cBoGogmoe cocrosEme (J,). Ilpm srom sHaunteapHas ero
wacTh cy0auMmEpyercA B atMocdepy, 9acTh MUTPHPYET ¢ OPHPOAHBIME
ragaMm M BOJaMH i COPOHPYETCAs TOHKOAMCHePCHEIMH MopojaMu (MiIaMm,
raugami). VIHTEpeCHO OTMETHTB, 4TO HPH OT/KAME HJIOBHIX BOJ BMECTe
¢ aaMu otnpeccossiBaercs 1o 30% itoma. Ito o6CTOATENLETBO MO3BOJIAET
npenoNaraTh, IT0 A MHOIHX HOJHEIX TOA3EMEIX BOJ HEPBOMCTOYHUKOM
jloa ABIAJACA MATepPHHCKHE MOpCKoii facceiin.
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B npomecce ranoresesa 50apmoe KoTUYECTBO i0/1a NEPEXOANT B aTMO-
chepy, 9acTh HAKAIUINBAETCA B paccoje U 3HAYNTETBHAA JOJA MOJKET
momajiaTh, BEPOATHO, B BHAE maoMopdHHEIX mpumeceit B comm. Ilpm arom
B KaMEHHON COJN U KapHAJIHTAX ifofa mpakTndeckum HeT (oOHApysi-
BAIOTCS JUIH €r0 ¢JIe[sl), 4 B CHIbBAHE OH IPHCYTCTBYET B 3HAYUTEIbHOM
RKOJNYeCTBe, Hampumep Ha CTpachyprcKOM MECTOPOKACHHH KaJuiiHbIX
coJeii ero cogep:kanne gocruraer 23,7 me/rke. Copepiranme iofa B CONAX
B 3HAYUTEIHHOII Mepe KOHTPOJAMPYETCA PAa3IHIHBIMA IPHMECAMH: Kaiize-
PHTOM, aHTHAPUTOM, TJAMHHCTEIME YaCTHIAMH, GHTYMaMH, TPpeXBaJeHTHEM
sreqesoM. Monsl moc/ie/{Hero KaTaIuTHYECKH YCKOPAIT pasiosKeHne HoIn-
mos. Iloaromy siemesmersie BOABL ifofoM OeHBI.

Ilpu GraronpUATHLIX yCAOBUAX B IMOJ3eMHEIX U HOBEPXHOCTHBIX BO/AX
MOTYT HAKAIIHBATLCA SHAYAMTENbHEIE Koamuecrtsa itoma. Hampmmep,
B pame o3. Keiimap-Taydoroe (CCCP) B 1930 r. 6mno sapmrcmposano
itoga 1809, B 1940 r. — 509 mz/a; B paitone HeGur-Jlara (CCCP) B mocaen-
HIe TOME CKBAKHHAMM BCKPHITHL TOJBEMHEIE BOJBI € KOHIEHTpAIHeil
itonia Gomee 430 mz/a npn munepaanzanun 26,2 2/4 u XTOPUAHOM HaTple-
BoM cocraBe. MHTepecHO, 9T0 BEICOKHE COJAEP/KAHHUA i0Jla XapaKTepHHI
HE TOJIBKO [IIA COJEHKX BOJ H PACCOJNIOB, HO JACTO BCTPEYAIOTCH H B BOJAX
¢ Hn3koi MuHepaansanueii. B Typrmenun napectusl clIydan, Korja npu
MHHepaJau3amuu oxoxo 1 2/t KouueHTpanusa iiofa pocrurana 84 mz/a,
9T0 MOykerT OKTh CBA3AHO ¢ TIyOHHHEIMH sKcrananmamu. B Hexoropmix
naparugporepmax Howoit Senammmm (¢ > 100° C) wommenTpamuu iioja
nocruraior 14,3 me/a |[Ansbumckuii, 1967].

@ 1o p. B otinune or 6poma u xaopa @Top ABIAETCA PacCeAHHBIM
BJIeMEHTOM, HEé HAaKAIUIHBAOIUMCA [aKe NPH OYeHb BEICOKHX MHHEpAJIH-
sanuax npupofHeix Boj. IlopBmwmHocTh (rOpa CBABHBAETCA KaJbI(MEM,
¢ KoropwM oH obpasyer Tpyamo pactBopumyio coab CaF, (munepans
daoopur, paroskur). IloaTomy, kak mpasmio, B IPHPOIHKEIX BOAAX COMlep-
xmaane ¢ropa uamenaerca B yskmx mpefenax or 0,05 mo 2—3 me/a.
B menounoil cpege MUrpanuoHAas cuocobHOCTE Topa Bodpacraer U mo-
BHINEHHBEE ero KoHmeHtpamun (mo 6—8 M2/fq) MOryT CAY:KHTH HHOIJA
XopommM HHANKaTOpoM Ha mexounsie mopoms [ITocoxos, 1960]. B or-
JeIBHEIX CJyYafX IpPH paspymieHOH Topcojep/KamuX MAHEPAIOB KOH-
nearpanun ¢gropa Moryr aocturath seicoknx seanuns. Tak, s Jlosoaep-
ckoM mexoudoM Maccuee Ha HoabckoMm moayocrpose o0HapyskeHb
VHUKAJbHBIE MeJT09HEe BOb ¢ cofepsrannem gropa mo 4000—6250 mz/a,
ceasanuse ¢ pacrsopenuem siwnrnoMnta (NaF) [Kpaiimos, 1967].

Asor. B semuoii xope asor pacmpocTpamen Haunboiee mMHPOKO
B atMoc)epe H B TOpasio MEHBIIHX KOJMYECTBAX NPHCYTCTBYET B THAPO-
n aurocdepax. OH cocTaBaAeT 3HAYATENbHYIO YaCTh KHBHX OpPraHN3MOB
1 BXO[MT B COCTAB MHOI'MX OpPraHHYeCKNX COeJUHeHuil, o6pasys A0BOJBLHO
OOIMUPHYH TPYNOY aMHHOB.

IIpn BO3eHCTBME BOJAK A30T MOKeT HEPeXOJiNTh B PACTBOP M HAXO0-
JAUTHCA B HEM B PasinYHHX OpMAX B 3aBHCHMOCTH OT KOHKPeTHHIX (-
BHKO-XMMHYECKHX ycaoBnii. (DOPMEL 3TH HeycTOWYMBE M 0OKIYHO B BOJE
maior coepuuenus ¢ sogopogom (NHz;, HN;) mam kmemopopom (NOj,
NO;). B npmpose u3BecTHE a30THHE BOJHI, COJEp/KAllie PaCcTBOPHMELi
azor B MomeryasapHoi gopme (N,). B rakux Bopax o0nuno momumo asora
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NPUCYTCTBYIOT B 3aMETHHIX KOJHYECTBAX Ie/Hil, HEOH, aproH, KpHOTOH
M KCEHOH. YTIPYrocTh BOJHOPACTBOPEHHOTO a30Ta JA0CTHIAeT B HOJOOHBIX
cayuaax 100 am, a ero abcomioTHoe KoamyectBo — 1 2/4.

Jlas GoapmMHCTBA TPUPOAHKIX, 0c00EHHO HOBEPXHOCTHEIX BOJ, OCHOB-
woii gopmoit asora asaaorea aurpaTe (NOy). Bee coepunenns murparon
XOpOII0 pPacTBOPHMEI B BOJe, HMOITOMY HpH BRIBETPUBAHHH HEKOTOPHIX
nopoji OHE MOTYT JerKO NepexoiuTh B npupoxuse Boju. Yacts Hurparon
nonagaer B HAX n3 arMocdeps BMeCTE ¢ BHIDAJAMUMH OCAIKaAMH, cojiep-
swanue NO; B Kotopeix cocraBuser B cpemaem 0,2 x2/e. BammusiM ucrog-
HUKOM HATPATOB MOTYT CIY/KHTE G000BHE PACTEHNS, B KOPHEBEIX y3eJKax
KOTOPLIX HAKAIINBAETCS A30T BO3JYyXa, NOCTYNAMIHII IoCTe HX OTMHpa-
B B Gopme NO; B moYBeHHEIE, TPYHTOBHE H IOBEPXHOCTHEE BOJIHI.

OaHUM u3 OCHOBHBIX HCTOYHMKOB 3apayReHUA IPUPO/HLIX BOJ HHUTpa-
TAMH SIBIAIOTCS HeopraHHIecKile MUHEpAIbHEIe I OpraHniIeckne ymobpe-
HIfA, BHOCHMEIE B IOYBY YeJTOBEKOM, a TaK/ke (exalbHBE 1 Pa3INIHBIe
CTOYHBIE BOJIBI, MOCTYNANHE B PERH I BOJOEMBI ¢ MHOTOYHCJIEHHBIX ITPO-
MEIIIEHHRIX mpeanpuaTii. [losToMy mpueyrerene B BoJie HUTPATOB 9acToO
ABJIACTCA TIOKABaTelNeM CTeleHH UX 3arpAsHeHHA.

Hurparer npegcrasasior coboii manbomee ycroitansyw Hopmy asora
B OPMPOJHLIX BOAAX, OTATEX KHCIOPOJOM, XOTA CYMECTBYIOT U B MHBIX
yeiaoBuAx. HoHNeHTpamus HETPATOB BO MHOTOM 3aBHCHT OT yKUBHEes-
TeABHOCTH PACTEHMIT, KUBOTHHX M ocolenno OGaxrepuii. Ilo-smpumomy,
HATPATH MOTYT YYACTBOBATE B AHHOHHOM O0OMEHe M pPaspyIIaThCA MOK
fleiicTBHeM HHTPATPeAyHHpPYINX OaKTepiii.

B HesarpssHeHHHIX BOJaX KOHIEHTDAIMH HHTPATOB PEIKO HPEBbI-
mawor 1—5 xe2/fa, npn GIaronpHATHHEX ke YCIOBHAX HAKOIVIEHHS KOH-
neaTpamusa Mosker goerurate mourn 1000 me/a. B cramennoM Koaomme
3em-3em B Merke komamuectBo HEUTparoB cocraBiasmo 851 xejfe. Ha opo-
maeMEX 3eMIAX KoHIeHTpamnu MoryT gocturats 100 xe/z u Gomee.

Haubfomee sricokne KoHIEHTpamum asora B GopMme HoHA aMMOHHS
BCTPEUeHH B HEKOTOPHX TepMaJbHEIX Hcerounnkax Memrtoycromekoro
panuonaasHoro napka (400—770 me/z) [Hem, 1959] 1 mekoroprx napo-
rupporepmax Homoit 3emamgun (370—540 me/a) [AnpGmmckmii, 1967].
Mosumennoe copepisanne NH; ormesaercs B Bojax mexoropsix Hedrsi-
HBIX MECTOPOK/ICHMIT.

Heneso saprserca ogENM U3 Hanbodee pacupoCTPAHEHHBIX AJie-
MeHTOB 3emuoil Kopel. Hiapk ero cocrasuaser 4,2 sec. % (no A. E. ®epc-
many) [Caywom, 1966]. HauGomee BEICORHE cpejHue CcomepsRaAHUA
OTHOCATCA K YIABTPAOCHOBHEIM U OCHOBHEIM mopofaMm. ITasHeIME mopopo-
ofpasymuaMy MuHepaJaMH, B KOTOPHIX HPUCYTCTBYeT MHOLO jkejesa,
ABJIAIOTCA TEMHOIBETHEE CILIHKATEI, II B HNEPBYK OYepelb IMHPOKCEHE
u aMpubOIH, a TaK/Ke JKeJesncTo-Mardeanaibase caoiu. Bakaoe sHave-
HOe B TeOXHMHM jkejesa NPHHANIEKUT Takike cyiabdugam u ocobeHHO
OKMCIAM JKeje3a, Cpefd KOTOPHIX HA HEpPBOM MeCTe HaXONATCH, MO-
BHJIMMOMY, MATHETHT W TeMaTHT.

B Bope sxenezo o0LYHO ODPACYTCTBYET B BUJE ABYX- U TPeXBAJIEHTHBIX
MOHOB. B mOBepXHOCTHEIX BOJAX 3HAUYNTEIBHAS YacTh KCJE3a MOKET
HAXOIUTHCA B opMe B3BECEil CAMOT0 PA3INYHOTO COCTABA: OCKOJKN MIHE-
PajJoB ¥ TOPOX, KOJJIOUAH, CoIepikallie :xeles3o B ajfcopOHpoBaHHOM
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COCTOAHNN, KOJJIOMIN-THAPATH skenesa. Bo MAOrHX Bojlax mmpoKo pas-
BATH PA3iMYHBe T'YMHTEL W OpPraHMYecKHe KOMIUIEKCH, BRJI0Yaiomue
Feneso.

CrpoeHHe OpraHAYecKHX COeHHEHHMII H KOMIUIEKCOB jKeJie3a, a TaKkike
THAPATOB B HACTOMINEE BpeMA BEIACHEHO eme caabo. [Tpm onpenenenHbIX
pH npupoxgsoii Bojst MHOrMe TyMMTH pactBopumsl. Cpeam THIPATOB
dopma FeO(OH), ssasierca, sugumo, Gonee crabuabuoii, vem Fe(OH),.
Buinaneane ma pacrBopa rujpata TPexXBaJeHTHOFO jkejie3a HAYHHAETCH
opu pH okomno 2, a AByXBadeHTHOr0 — 0K0J0 5,5. Ilpn Beinagennn rugpa-
TOR jKeje3a M Koaryaauum Goiee CIO#HBIX €ro B3Becell M3 pacTBOpa
B COpOMPOBAHHOM COCTOSHUH MOTYT BRIHOCHTBCA COE[MHEHHA TAKHUX dJje-
MeHTOB, Kak As, Se, Pb, Mo, V, U u gp.

A. TI. Banorpanos [1967] me mcrmmogaer BO3MO;KHOCTH CYIIECTBOBA-
HUsl B IPHPOJAHEIX BOJAX CHOKHBIX HEOPTaHHIECKHX KOMIUIEKCOB THIIA
FeF;-NaF, AlF,-NaF, a raxixe docdaros sxexesa.

Ecan cogepnsanue B Bofie IBYyXBAJEHTHOTO 7kej1e3a OrpaEHYNBATE pac-
reopuMocteio Fe(OH),, To MosHo nokasars, uro B pacrsope npn pH = 8
‘maxopures a0 100 me/a senesa [Hem, 1959]. B rugporapBomarasix
BOJIAX KOHIEHTPAINsA jKejie3a ONpPeJIelisieTcs PacTBOPUMOCTBI0O KaphonaTta
JKenesa, Komnenrpaiueii cBoGonnoii yraexncaors: n pH Bojsr.

B reoxumim senesa GoIbImasg poib HPHHAAIEKIT MEKPOOPTaHAZMAM,
KOTOpBIE MOTYT YYaCTBOBATL B HpOINEccaX OKUCICHHUA M BOCCTAHOBJIGHHA
€ro u flajke CIOCOOHBI CO3/laBaTh M Pa3pymaTh 3HAYATEJbHBIE PYIAHEE
BaJIEKH.

B npupoisX BOIAX KOHIEHTPAINH KeJe3a M3MEHAITCA B J0BOJBLHO
mupokux npejenax. B nomrocTeio rerasuposanusix Bogax npu pH oxomxo
7 conep:;kanme srenesa gocruraer seero 0,5—0,1 mz/a n menee. B xncasx
W CHIBHO KHCJIBIX BOJIAX KOJMWYECTBO siesesa Mosker gocrurats 100 mez/a
u Gonee. Hax npaBmio, paccolbl DPaKTHYECKH HE COAGPIKAT Kelesa.
Opmaxo sgeck ussectasl agomaamn. M. JI. Xem [Hem, 1959] npusomur
opumep, Korja paccoa ¢ muHepaauzanumeii 137 2/we copepuur 32 mefa
CYMMAapHOTO JKejesa.

M B m b # K COJEPKNTCA BO MEOTHX HPHPOJHBIX BOJAX, KAK MPECHBIX,
TAK W MUHEPAJIn30BaHEBIX. OCHOBHEIMH €ro HCTOYHHKAMH ABJIAITCHA TOP-
HEle TOPOJW, PY/BI M ByJKaHnueckue skeransannm. Cpefu ropHEIX MOpOJ
OTHOCHTEJNBHO 00JIee BHICOKHME COJlePKaHMA MBIIbSKA XapaKTepHH JiA
OCAOYHKIX TOpPOJ, OTHOCHTEIBHO MEHBIIHe — A YJIbTPAOCHOBHBEIX
W OCHOBHHIX. MHHEPaToB MBINBAKA JOBOIBHO MHOTO: OHM 00pasyior
ofmmpHEIe MHHEpaJbHEE acCONMAIH (apceHMAn, CyabdoapceHnIs,
apceHATH, CyJib(oapceHaTH) M CAMOCTOATENbHYI0 MHHEPAIOTHYeCKYIO
rpynny (aypumHrMeHTa), a Takike B BHJle CAMOCTOATENLHEIX MUHEpAJIoB
COG[IMHEHNA MBIIILKA BXOJAT B COCTAR HEKOTOPHX APYTHX TPYIN, HALpH-
Mep B rpynny mupura (apcemomnpnt, Kobanabtum u ap.). Boabmuscrso
U3 9THX MHHEpPAJOB BCTpPeYaeTcs B DPYAHHIX 30HAX CyAbQUIHBIX MOIN-
METAJINYEeCKHX MeCTOPO/IeHMIl, I0ITOMY BHICOKHE COMEPARAHMA MBI b-
AKA NPHCYIIH MHOTHM BOJIaM, OMBIBAIOIMM PY/HEE TeJa H 0COOEHHO 30HY
NX OKMCICHHA.

K MEHmMBAKOBHCTHIM TaK;ke OTHOCATCA MHOTHE VIJIeKHCIBIe BOJIH,
¢opMupyomuecs B 30HaX ray0oKol MUPKYAAIUN W, KAK TPaBUIO, B 00-
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JIACTAX aJbIMICKOI CKIA4aTOCTH M AKTHBHOrO Byiakamnama. Hambonee
HWHTEeHCHBHEIE NPOSBIEHNA ATHX BoJ Berpedensl y mac Ha IO0:x. Caxanunme,
Hamuartke, B 3abaiikaase u 3akaskasve [Asepnen, 1960].

Paccmorperne mosieii ycToiianBOCTH PA3AMYHBIX HOBHEX GOPM MBI
AKA B CTAHJAaPTHHIX YCJIOBHAX MOKaskBaeT, 9To npu anavenusax Eh—pH,
XapaKkTepPHHX JUIfi NPHPONHKX BOJ, HamGosee pacmpocTpaHeHHRIMHA Pop-
mamu mMoryr OuTe HyAsO,, H,AsO;, H;AsO,, H,AsOy, HAsOj. las 6oms-
NIAHCTBA TPHPOAHHX BOJ OCHOBHOH (HOpMON HaXOKICHHA MBIMbAKA
ABIAeTcs MumbAKosucras kucaora HAsO,.

B npupogHEX yea0BUAX MEIIBAK MOEKET 00pa30BHBATH PACTBOPHMELE
OpraHMYecKkne COeIMHEeHHs, a TaKie NPHCYTCTBOBATH Kak COCTABHASM
9acTh B3BeCei, yame BCEro BXOMM, HO-BHUMOMY, B COCTAB THAPOOKHCIOR
7Kenesa, KOTOpHIE COOCOOHEI BaXBATHIBATH W3 PACTBOPA SHAYHTEIHHEIE
KoJndecTsa apceHatoB m apcenntos [Bumorpamos, 1967]. Hambomee
BEICOKHE COIeP/KAHUS MEINbAKA B YIJEKHCJABX Bojax uspectasl B Cume-
ropeknx merounmkax  (l0mk. Caxammu) — 60, Jiyabpunckux mcrognn-
Kax (Sarasraabe) — 20, Jlamnuce (B. Haskaa, 6mua oa. Puna) — 12,
Hoprreiim (OPI) — 14 [Asepses, 1960], B repmax Hosoit 3enammun
npu temneparype Gomee 100° C — mo 8,5 me/a [Aapbumexmii, 1967].
I'. A. Toaepa [1968] nokassBaer, YT0 B KHCIABIX BOAAX HEKOTOPHIX OKHC-
OANIUXCA PYAHHX MECTODOKACHNIT KOHIEHTPAUUN MBIMBAKA MOTYT
mocturats 400 m2/a (Bassnackoe mecropo;kjenue, Y pamn).

Y p a u. CoBpeMeHHEE aHAJINTHYECKIE METOAH (HWKHHI MOPOT 9yB-
creutesibHocTH - 1078 2/4) oOHapy;KHBalT MPHUCYTCTBHE ypaHA IPaKTH-
YeCKM BO BCEX MPHPOAHBIX Bojax. OCHOBHHIM HCTOYHHKOM €ro mOCTYIIe-
HAfA, KAK H UiA OOJNBIINHCTBA DIEMEHTOB, SABJIAITCA TOPHBIE TIOPOIHI,
cofep;ramue JuG0 YPaHOBYI MUHEpPAIH3ANNI0, JIHO0 MHHEPAIH, B KOTO-
PHX ypaH HaXoguTcA B BHAe H3oMopdHOII mpuMecn Win B copOmpoBaH-
HOM cocrosinmu. K HacrosimeMy BpeMeHM H3BECTHO H OIHCAHO He MeHee
91 cobcreenHo ypamoBeX u He-MeHee G0 ypancojep:kamux MHHEpPalIoB
[CoGonesa, Ilymosruma, 1957]. Kpome toro, ycramosieHa oGmmupHas
rpymnna MHUHEpPAJIoB, SBIAKIIAXCH XOPOMHAMH copOeHTAMH pa3JIHIHBIX
YPaHOBHIX coefnHenuil u quccornuupopanusx Gopm. Hanboaee Bercoxmmu
KIApPKOBBIMH COJlep/KaHMAMH ypaHa o0Jafaior KHCIble H3Bep/KeHHBE
M TOHKOZUCIEPCHBIE IPEAMYIECTBEHHO TJIMHUCTHE O0CAJ0YHBIE TIOPOJIbI,
a TakiKe MINHACTEE caanusl (coorsercrserno 3,5-107%u 3,2-107% sec. %)
[Cayxos, 1966]. Bee ato o0bscHseT mMupoKoe pacmpocTpaHeHHe ypaHa
B IPHPOJHKIX BOJIAX.

Mexoaa u3 XHMHYIECKHX CBOMCTB ypaHA, MO/KHO TOBOPHTE O HEBO3-
MO/KHOCTH HAXO;KIeHHA HEKOTOPHX ero popM B OpPHPONHHIX BOJAaX: ypaH
meraxangeckuii U™ pasamaraer Bogy ¢ BeedeHHeM Bogopoma, mon UO;
TAK/KE HEYCTOMYNE B BOJle, MOCKOJBKY Jerko Berynaer B peaknuo 2U0;+
4+ 4H" = UO; -+ 2H,0, ckopocth KoTopoil 0BOJBHO Beanka. B ycao-
BHAX OKHCIUTENBHON W HepexofHoil 00CTaHOBOK ypaH IPHCYTCTBYET
B BOJIe B INECTHBAJEHTHOM COCTOSHHH, M TOJBKO B BOCCTAHOBHTEJIBHOI
cpefe oH cmocofen HmepexoiuTh B HETHPEXBATEHTHYIO opMy, B KOTOPOI
Jerko semagaer ua pactsopa. Ogmako mom U™ He cnoco0eH cymecTBo-
BaTh B BOJHLIX pacTBopax, oH obOpasyer ypanuia-uon (UOj3), koropsii,
B CBOK O9epefb, /OCTATOYHO JETKO TIHJIPOJIN3YyeTca M CKJIOHEH
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K KoMiuTercooOpaszoBanuio. C yBeanuenneM HeJT0THOCTH pacTROpa THPO-
JAN3aTH YPAHII-HOHA CTAHOBATCA Bee Dosee caomunmu: or Gopmer U0
p kacasx g0 Uy Og(OH), n U,04(OH); B menounsix n cuabHONETOTHEIX
BojIax.

RomniexcooGpasosadne ypaHWI-HOHA B OPHHIHNE BOSMOMKHO CO MHO-
TUMH aJJIeHTaMi OPHPOAHOr0 PacTBOPa, KOHUCHTPAIMA KOTOPHIX 3HAYI-
TeILHO IpeBLIaeT KoHmenTpaumo ypaga. Oquako nanboxee pacopocrpa-
HEHHEIMH M YCTOHYMBBIMEH ABIAIOTCA KOMILIEKCH ypaHuI-KapOoHATHEIE
U0,(CO,) o(H,0)" 1 UD4(CO,)"""" m ¢ opraHmgeckuMm KOMOOHEHTAMI.
B EKHCIEX cyab()aTHBIX BOJaX XapaKTepHBLIMU CTAHOBATCA ypPAHWIOBO-
cyasarasie Rommaexcst U0 ,(S0,4) ,U04(S0,);. Bee Bosmoxusie coepi-
HEeHIA ypaHA B NPUPOJHEIX PACTBOPAX MOTYT HAXOAHTHCA KAK B MOHHO-
IHCTIEPCHOM, TAK W B RomrowjaHo-mucrmepcHoM cocrosiEnm. [locaemmee
00yCIOBANBACTCSA KAK MAJOIl PacTBOPHMOCTHI) HEKOTOPHIX COeHHEHHIl,
TAKNX, KaK OPOAYKTH THAPOIN3a, TaAK H COpOIMeil HOHHO-JNCIEPCHEIX
dopm ma KomronaEslx gacruuax. HauGomee mopsepixens copOuun ypa-
HIJT-HOH W TPOAYKTHE €ro THAPONN3a, KapOoHATHHE e KOMILIEKCH ypa-
HAJI-MOHA TPUPOAHKIME COpPOEHTAMH NPAKTHIECKH HE 3aXBaTHIBAIOTCA.

MexaHnaM BEIAJIeHHs ypaHA U3 OPHPOJHBEIX PACcTBOPOB B HACTOAIIEE
BPEMs elle HeJJ0CTaTOMHO BhACHeH. B nepBoM npnlimkenni MOAHO moJa-
raTh, 4TO TAKHE MOTEPU BOBMO/KHEI: UYTEM NPAMOTO OCAKICHHA ypaHA
B BHJE HEpPACTBOPHMBIX MHHEDAJTOB, 3aXBAaTa ypaHa jKUBRIMH OpPraHH3-
MaMi, afcopOumn Ha IPUPOHBIX COpPOEHTAX, CPeli KOTOPHIX HA HEPBOe
MECTO BHICTYHOAIOT TJIHMHLI, JBYOKNChH M&PraHna, Telb KPeMHERNCIOTH,
TYMUHOBEIE KHCJIOTH, HJPOOKHCEH jKejesa, I IyTeM CBA3KIBAHHA ypaHA
HEKOTOPBIMH KOMIIOHCHTAMH HIOB.

OCHOBHBIM 7K€ TPOLeccoM, 00yCIOBINBAIONINM HEPeXoy ypaHa B IpH-
pOZHEIE BOJBI, ABJIAETCH BHIBETPHBAHNE, B X0Jle KOTOPOI0 HPOMCXOJAUT
HeUpepuBHOe BOZHHKHOBEHHE BOJAHOpAacTBOpHMHEX dopm ypana. Caegyer
OTMETHTBH, WTO HTOT NPONECC HPOTEKAeT HOPH NPAMOM IJIH KOCBEHHOM
VIaCTHH MAKPOOPraHusMoB. MakcnMaabHBIC H3BECTHBIE KOHIEHTpAI[HK
ypaHA B MPHUPOJHBIX BOJAX OPHYPOYEHH K YPAHOBEIM MECTODOKICHHAM
u pocruraior 2 2/a n Gomee [lepmamos, 1963; [omesa, 1968].

P a x n ii. CoBpeMeHHEIMA aHATHTHYECKHMH METOAaMM pajnii obHapy-
FHEH BO MHOTHX IPUPOJHEX BOJAX, OJHAKO MOBHIIEHHLIC €r0 KOHIEHTpA-
I CBASAHEI JNIIH ¢ HEKOTOPEIME THIAME BOJ, YCJI0BHA GOpMHpOBaHUA
KOTOPHX OJaronmpuATHR JUIA HAKOIJEHHsA ero n pactsope. H tarkum Bo-
fiaM  OTHOCATCA BOJAK YpPaHO-pagHeBRIX (¢ KOHNEHTpAIeil pajns
1,5-107% 2/4) 'm medraEbIX (¢ KoHmentpammeir pagus or n-107'0 mournm
no 1-10°% 2/2) MecTopomaennil, a TakKe HEKOTOPLIE MIHEPATbHEIE BOJIH.

(DopMBI HAXOHIEHIA DAl B OIPUPOLAHBIX PACTBOPAX B MABECTHOI HaM
re0XHMHIECKOH JnTeparype He o0cymAaanch. Y cloBus ke, Guarompusar-
HEI€ JJIA er0 MUTI'PAIiN 13 HOPOJ M MIHEPAJIORB B O3eMHBIE BOJBI, MOKHO
CYATATH NPUHIUNONAIBHO BEACHeHHBIMHI. TaRKUMH yCIOBUAMH ABJIAOTCH:
HU3KHE BHAYEHHS OKHCANTeIBHO-BOCCTAHOBMTENHLHOTO MOTEHI[MATA, Ma-
Jble CKOPOCTH JBIZKEHHS BOA, GOMBIMAd mIOmajb MX CONPHKOCHOBEHMA
¢ mopojioii, seicoknii Koaddunuent nuddysun nopox, ux Huskas copd-
nuonmas cnocobHocTh. lloBBIIeHEe B pacTBOpe KOHIEHTpaluii HOHOB
XJ0pa, HaTpuA, NOO-BUAHMOMY, cmocobersyior aecopbmum n anddysnm
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pajgus M3 HOPOJ W HOPOBEIX PACTBOPOB B TPABHTALMOHHEE ILTACTOBEIE
BOIE. B OKHCTHTETBHBIX yCIOBHAX MHOrOYHCIEHHEE THIEPreHHEe (ruj-
POOKUCIEL sKeJie3a, Maprafna) M TIUHHCTHE MAHEPAJH aKTHBHO copbu-
PYIOT pafimii M3 pacTBopa.

Taxum ob6pasom, reoxmmmueckme oOGCTAHOBKM HAKOIUIGHHA pajiis
Il ypaHAa CYMECTBEHHO PasiMyaioTCH, YTO NPUBOJAT K HX NPOCTPAHCTBEH-
HOMY pas[eleHHI0 N pPe3KOMY C/IBHI'Y pafmoakTHBHOIO pPABHOBECHS.
Caemyer ykasaTh, 9TO KOPOTKO/KHBYILE H30TONR PAajuA H3 TOPHEBOTO
paga (MsThI) u ThX) makamrusaoTea B 3aMeTHHX KOJIHIECTBAX (IO paB-
HOBECHHBIX) JIHINb IPH OCTOAHHOM IPHCYTCTEHA MATE PHHCKHX HIEMEHTORB.
B cnywae ypamenms or HEUX B pesyiabTare pacmafa KOHIEHTPAIHA 3THX
H30TOIOB OBICTPO majaer.

I'azomeiii cocra npupoxseix Box. M3 rasos, pacrsopeHHHX B Boje,
GosnbImoe 3HAYEHWE OPH PENIeHNN I'e0JOTHYECKNX N THJIPOTe0JOTHIeCKIX
8a/la¥ HAPAAY C APYTHMH HMET KHCIOPOJ, CEPOBOAOPOJ, PajoH, TeJuil
n aproH. O KOHIEHTPAUMAX KHCIOPOJa W CEPOBOLOPOJiA B MPHPOJHBIX
BOJIAX M 3HAYEHUN HTHX Ta30B KAk MoKasaTejeil OKUCINTeIbHO-BOCCTAHO-
BUTEIBHOIl 00CTAHOBKM TOROPHJIOCH BHIIIE.

P a 1 o H BeTpeuaercs B HPUPOJHBIX BOJAX JOBOJIBHO 9acTO, IOBEI-
IIeHHBIE Ke €T0 KOHIEHTpamun ofpasylTcsa TOJALKO IpH ONpefeleHHBIX
yeaoenax. VMerouHnkoM pajjoHa Beerjia ABJIAETCA paawii, HaXOXAMMICH
B PacTBOpE M TOPHBIX MOPOJIaX B MEPBHYHOM WJIH BTOPHYHOM 3ajeraHum.
ITosTomy BEICOKHE comep/KaAHUA PajnA, KAK NMPABIIO, NPENOTPEETA0T
1 TOBHIIEHHBIE KOHNEHTpAanuu pajoHa. OHAKO pagoHOBEIE BOJAB MOTYT
BOSHHKATL M NPV HABKHX CONEP/RAHHAX paiusA (B Ipejenax KIapKOBBIX
SHAYEHMH), €CIH BOJAK HAXOAATCA ¢ MOPONAMA B INTEJbHOM KOHTAKTE
H nopojinl obaajanT BHICOKHM Koddduinnenrom sManupoBanus. Hpome
TOr0, Ha (GOPMHpPOBAHNE PATOHOBHIX BOJ 00JIBIIOE BINAHUE OKABBKIBAIOT
BIA;KHOCTE I IOPHCTOCTH HOPOJH, TEMOEPATYpa, MUHE A H3AINA I XHMH-
9eCKHIl COCTAB BOX, aJcopOIHOHHHE CHOCOGHOCTI HMOPO/IBI.

KormeaTpanus pajoHa B NPHPOJHBIX BOJAX MO/KeT JOCTHIATh BEICO-
KUX 3HAYEHUII — JIECATKOB, HHOTJIA COTEH M THICAY SMAH Ha autp. B Gons-
MIMHCTBE CIY9aeB 9TO MOJI3eMHEIE BOIEL, CBABAHHLIE ¢ II1yOOKAME TeKTOHH-
YeCKHMH PA3IOMaMH M KHCHHIMH H3BEP/KeHHBIMI MaCCHBAMM,

I'enmit obpasyerca raapaEM o0pasoM B pesyibTaTe pacmajia aMa-
HATUU pajus (pajioHa) M yike MOITOMY CBA3aH NpPeHMYNIECTBEHHO ¢ pa-
AMOAKTHBHEIME Bojiamil u nopofamu. Llo requro numeercsa oBoabHO 06mIHp-
Has INTepaTypa, cpeii KOTOPOH MOMKHO BEIIEJNTH NINPoKoe obobmenue
B. I1. Axynenn [1968], paorat . K. lepannra [1957], A. JI. Kosaosa
[1940, 1950] u ap.

MuruMaJIbHEAA PACTBOPHMOCT PeIHA B BOAE NPHUXOAUTCHA HA HHTEPBAJ
temuepatryp 25—40° C (upm npounx paBHuX yciouax). C moBemenneMm
U TOHW/KCHHEM TeMIepaTyphl BOJBl PACTBOPHMOCTH TeJIHA BO3pacTaer,
a ¢ MOBEIIEHIEM MUHEpajxmzanum — magaer. B cmecn ¢ Jpyrumu rasamu
TeJInii pacTBOPAETCA JIy4Iie, WPH ATOM WeM MeHbIIe IOl Tejlia B CMecH,
TeM pacTBOpHMOCTH ero Gompme. Bee oTo mosBoaser cunrath, YTO B IJIA-
CTOBBIX YCIOBHWAX HPH BEICOKHX TeMIepaType M [aBjJeHiH, HUBKOH 0THO-
CHTENbHOI KOHIEHTPALMH TeJIiA OH Beler ceff Kak XOpOomo pacTBOPH-
MEliT Tas.
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PFeanii obaapaer snaunrtenbno Goxee BeicokuMu AuddysnoHHEEIMIH 1
BeCchMa HHBKHMH aJcopOIMOBHBIME CHOCOOHOCTAMM, YeM BCAKMIL Apyroit
ras, Haubojee BePOATHEIE €TI0 TOTePH MATEPUHCKMME MHHEpAJTAMH COCTa-
pasior 80 + 20%. B npupome ussectHw jsa mszoroma reaus — He?
u He'. B cocrase mpupogssix rasos KoHIeHTpamus reimus JOCTHTaeT
3—10% u Beme npn kaapke 1-107° sec. % [Cayxon, 1966].

AP roH MOMKHO OTHECTH K UHCIY TAKEIBIX Ta30B HHEPTHOI I PYIIIBL.
Ero rnaproBoe cojepianne nouTn Ha JiBa MOPsA/KA BEIIe, 9eM y T,
n paBao 4-107% gec. % [Cayxros, 1966]; muanMansmas pacrropuMOCTS
B BOJe mpuxogntcs Ha mHETepBan temnepatyp 70—100° C; ysenmuenue
MHHEpAJIH3a i TPUBOJIUT K MOHWKEHNI0 pactBopumoctn. [Ipn ogunaro-
BRIX YCIOBHAX PACTBOPUMOCTH A PTOHA MPEBHIIACT PACTBOPHMOCTH TN,
azo0Ta M MeTaHa.

Copepsanne aprosa B Bosayxe cocrasiager okomo 1%. B rasax,
PacTBOPEHHBIX B MOA3EMHBIX BOJIAX, KOHIEHTPAIMA €TI0 HIZKE, XOTA aproH
MOJKeT UMeThL He TOJBKO BO3AYITHOE, HO YACTHYHO W PajHOreHHOe WPouc-
Xo//lenne. AProH yAep:KHBAeTCA MHHEpajaMu Tropasjgo Jydme, d9eM
reanii (HEKOTOPLIMI MHHEPAJTAMI MOIHOCTEI0), OMHAKO PAJ| NOJEBHIX Ia-
TOB CHOCOOEH OTAABATHL JECATKH MPOIEHTOB PagHOTEHHOTO aproHA.

OCHOBHBIE ®ARTOPbBI ®OPMHUPOBAHNA
XHUMHIYECKOI'0O COCTABA NPHPOJTHBIX BOJI

OcobeHHOCTH . XIMHYECKOTO COCTABA MPUPOHEIX BOJ CBABAHH ¢ MHOTO-
9ICTeHHEEMI (aKkToOpaMi, YCIOBUAMM W HpomeccaMn nx GopMupoBaHuA.

[Tox daxropamn dopmMupoBaEnsa XUMHYECKOr0 COCTaBAa NPHPOIAHLIX
BOJI NOHAMAKT CHILI, NPHBOJANME K H3MEHEHNI0 HX MHHepaIusalnu
i coctaBa. H riraRHBIM U3 HUX OTHOCATCH KJIMMAT, TEKTOHWIECKHE JBH/KE-
HUA, TWIPOJNHAMEKA, MATMaTHYeCKaA AeATeTbHOCTh, TEINI0OBOe, TpaBuTa-
IUOHHOE U DJIEKTPOMATHUTHOE WOJe JeMiIn, a Takie pacTHTEIBbHOCTh
M ANBOTHHI Mup. J1i GaKkTOpsl, HeHCTBYA B pasinIHEX (u3HKO-Teorpa-
QUYECKNX, TeOJOTHYeCKNX W THIPOTE0JOTNIeCKUX YCJIOBHAX, BHIZLIBAIOT
M TO/UIEPASHBAIOT TEJbI KOMIUIEKC ITPOIeccoB, (GopMUpPYIOMMX XUMHUe-
CKHil coctaB HPUPOAHBIX BOJL.

Kammar., Banasne winmara Ha GopMupoBaHHE XUMHYECKOTO COCTABA
NPUPOJHEIX BOJ| TPOABIAECTCA Yepes ILeJbl KOMINIEKC MeTeopoJorunye-
CKUX 3JIEMEHTOB, N3 KOTOPHIX OCHOBHBIMM MO;KHO CUMTATH arMocdepHbe
OCajIkM, TeMIepaTypy i HcuapeHiue.

Jleiictene atMocepHBEIX OCANKOB CKRIAJWBAETCA M3 HX KOJAHYECTBA
H XUMHYECKOTO COCTaBa, KOTOPBIE 3aBUCAT OT MEJOT0 pAjla ecTecTBeHHEIX
H OTYACTH MCKYCCTBeHHBX ycaopmii. O0mee kolxmvecTso cosieil, BHTaja-
ounx 3a rog Ha 1 ka’® esponeiickoii reppuropun CCCP, B cpepnem cocra-
sasier or 50 go 80 m [Homomszkuas, 1963 ], mag kpynEEIME jKe ropojaMa
arn uudpsr sospacraot go 200—1200 m [Iocoxos, 1969]. Onrako reo-
XUMUYeckas posab arMocepHBIX OCAJKOB He NCYEPILIBAETCH NPHBHOCOM
coneii u3 armocdepsi. OHI AKTHBHO YyYac¥BYOT B IpoIeccax BEIBETpHUBA-
HUsl U BHINEIAUABaHIs, IPOTEKAOIAX B 30HE adpalind, B M0YB0O00OPa30-
BAHUM, (GOPMUPYIOT 3amachl TPYHTOBRIX ¥ OTYACTH apTe3MAHCKHX BO,
MX YPOBEHHBII 1 XUMNYECKUil peuM, peryJupyir NOBepXHOCTHEIR
CTOK M T. [I.
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Armocdeprbie 0CagKkin ARTHBHO YY9acTBYIOT B oOMeHe BemlecTBaMMN
Mesily eymieil m okeanoM. B HacTosmee BpeMs yeTaHOBIEHO, UTO aTMO-
cthepHEIl CTOK € CYMH CONBMEPHM C MOBEPXHOCTHBIM CTOKOM, & WHOTIA
n npesmmaer ero [Byamro, {poagos, 1950; Kamunm, Ilorocan, 1950
u ap.l. Armocepusiii UK OYCHB HENPOXOIKHTENCH, €ro BPeMs M3Me-
paercst cyrkamm. [To A. M. Opunaausosy [1955], KPYTOBOPOT BOIAHOTO
napa B armMocdepe B cpeiHeM COCTABJIACT 3 CYTOK, BpeMA mpeOnBamms
napa HajJ teppuropueil eppomeiickoit wactu CCCP e npesmmaer 3,
najg Cudupeio 2—3 cyrox [[posnos, I'puropsesa, 1963]. Henpogomsu-
TeABLHOCTE aTMOC(epHOTO IMKJIA W ero MHOTOKPATHOCTh B TEYEHHE Troja
00yca0BIHBAIOT JIOBOJIBHO WHTEHCHBHBIL 00MEH BeIECTBAMN My
OKeaHOM W CyIIeii.

C W3MEeHEHUAMH TeMIEpPaTypHl CBA3AHL TOBHINEHHE W TOHHKEHUE
pacrpopsiomeii ¢mocoGHOCTH NPHPOJAHKIX BOX N TaKHe TeOXHMHYECKH
BajiiHBIe IPOIeCCH, KAK IPOMep3aHie W 0TTaNBaHie, a Takike HemapeHue.,
Ponb mocaenuunx mpomeccos HanGodee Beanka B opMHpOBAHNHN XHMHTe-
CKOTO coctaBa moBepxXHocTHHX u rpyHTOBEX Box. O. H. Tomernxmuanim
(1967 r.) mabGaopaxnch npupojiHbe BOALL ¢ MuUHepaausanmeir mgo 80—
150 2/a, oGpasopaBmuecs B pesyibTaTe IMPONECCOR MEP3IOTHOTO KOHIEH-
TPUPOBAHHSA MPECHBIX BOJL.

Terronnueckne apmxkenna. Ilomumo kaumaruyeckoro gaxropa Ha
dopMupoBaENe XUMHUYCCKOIO COCTABA MOBEPXHOCTHHIX M PPYHTOBEIX BOJ|
1 Bo0OmEe BOJ BepXHEl YacTH 3eMHOH KOpH AKTHBHO BJAMAIOT TEKTOHHMYE-
ckne aBuyReHus. OHM MOTYT HpPHBECTH K TOBHIIEHHI WIH [MOHHKEHHIO
fasnca PpoO3NH, YCHICHHIO MM 3aMe[JIeHHI0 BOJA00OMEHa, CO3[AaTh YCao-
BHA JIJISE CMEIIEHNs TeHeTHYeCKH PasiH4YHHX BOJ, JUIFA B3aHMOIEICTBNHA
BOJI ¢ HOBOI JUIfA HUX (H3UKO-XAMUIECKOoIl cpepoii u 7. 1. He menee an-
THBHO TEKTOHHTIECKNE JBUAEHUS BINAKT HA (OPMHUPOBAHUE BOJ 30HK
KaTareH€esa, cunoco0CTBYA 3aX0POHEHMIO BOJ WM, HA000pOT, 3pO3HOHHOMY
PACKPHITHIO BOJOHOCHBIX TOPH30HTOB, MOCTENEHHOI JAETHAPATAIUH BOJO-
YOOPOB IIPH YBEeJWYEHHH Te0CTATHYECKOTO [AaBJIeHHS MWW HOBEIIEHHIO
HX BJAKHOCTH HPH CHATHH reoctaTnyeckux Harpysok. M. C. Koromoii
u A. H. lTagnoseim [1968] na ocHOBe sKcmepuMeHTANBHHIX paborT u Ha-
TypHEX HaOmoeHnii OBT0 MOKA3aHO CYIECTBOBAHHE MPONEcCa BHIMIea-
YUBAHWA BOJOYHOPOB TPH YBeJAMYEHHH Te0CTATHYECKOTO JAaBIeHHA. JTO
BBHIIEIAYIBAHAE HMEET XapakTep HPEePHIBHCTHX INKIOB, KOTOPBE IO
BPEMEeHH, IO-BHAHMOMY, COBHAJIAI0T € IAJEOTH/POTe0JOrHIeCKHMH K-
namu [KHapues, Barum, 1962].

Jismxenne npupoaasix Boj. Baskeas poab rujpopnEaMuku B dopmi-
POBAHHH XUMAYECKOTO COCTABAa TPUPOJHBIX BOJ B HACTOAIIEe BpPeMA HmpH-
sHaerca Beemu rujporeosoramu. Ocoboe BENMaHue eii yieaeHo B paforax
M. B. lapmonosa [1956], Y. K. 3aiinesa [1956], H. K. Urnarosuya
119501, B. JI. Jlmaxosa [1960], H. W. Toacruxuma [1955] = ap.
H. K. Urgarosru unpupasan gaxtopy AHHAMHKH Bejyllee B3HadYeHle
U paccMaTpHBaJ ero Kak ocHOBY (OpPMHPOBAHHA XHMHYECKOTO COCTaBa
noazeMasx BoA. MM ObT0 BRIIENEHO TPH PASHOBUAHOCTH THJPOre0I0TH-
geckux CTPYKTYP, XapaKTePH3yOIIAecs pPasiHYHEIME  YCAOBHAME
BOOOOMEHA:  ¢PACKPEITHIE», (YACTHYHO  PACKPRITHIEY M (BAKPHI-
TEIE).
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Tpyaamu coseTckux m 3apy0OeKHHX THIPOTEOJOTOB YCTAHOBICHH
MCKJIIOYHTEAbHBIE CI0KHOCTh M MHOT00Opasne MOHATHI «THAPOTEOIOTH-
YecKOM 3aKPBITOCTHY, (MHTEHCHBHOCTH BOAOODMEHA», (CTEHNEHHW MEeTaMop-
dusanmmy 1 Apyrux Bo MEOrOM 00mMX Kateropmii, M3 Bcex aTtux karero-
puii Hanboxee 00BEMHO, TMO-BHANMOMY, HNOHATHE (HHTEHCHBHOCTH BOJO-
ofMeHa» W HE TOJBKO IOTOMY, 4TO OHO HE OTPAaHHYEHO IeoJOTHYeCcKOil
Cprh‘Typoﬁ, a4 OXBaTeIBaeT BCHO P}l;[pOClilepy, HO TaKkKe M IDOTOMY, 4TO
BHIpaskaeT CyMHOCTh 00MEero KpyroropoTa Bojisl B mpupoje. Moo yreep-
JKIATh, UTO BOJ0OOMEH pPEryJampyer Bech MHOT000pasHEll 1 IPOTHBOPEYH-
BHIT mpomecc dopMmpoBaHHA XHMHYECKOTO C€OCTABA HPHPOAHEIX BOJ
BOOOIE W TMOJ3eMHBIX B YACTHOCTH.

Pasznmuna B npofoMEATEALHOCTH BOJI00OMeHa T0CTATOYHO YETKO OTpa-
JRAITCH B BeJAUYHHAX 0Ol MUHepPAJH3aIn: TaKk, cpefHee colep:kaHne
comeii B armochepHBX ocajkax passo, no B. U. Bepragckomy [1960],
34, B peunnix Bogax — 80,2 me/a [Anexnn, 1966], a B mogseMHEIX Bojlax
H3MEHAETCA OT JeCATKOB /10 COTeH THICAY MILTUTpaMMoB Ha jurp. Hamn-
qiie ATON CBA3N MOATEEPsR/IAeTCHA CYNeCTBOBAHNEM TOPH30HTAIBHOM 1 Bep-
THKAJIBHOH THAPOXMMHYECKOI 30HAJBHOCTH. Y CTAHOBJIEHHKIE TEeHICHIIUH
VBEJINYCHHA MHUHEpPAIH3amuyu BOJ ¢ TAyOMHOI XOpomo corjacymTcs
¢ XapaKTepoM H3MEHEeHHA CPeHNX CKOPOCTEll JBIKEHUS BOJIH B pasiimd-
apix reocpepax [Maxcumosnua, 1955].

[TomumMo RadyecTBEeHHHBIX CBA3EI MEKIY XUMUUYECKHMH KOHCTAHTAMIT
W napaMerpaMi ABHAIEHNA HEKOTOPHIMH aBTOPAMM [UIA TAaCTHHIX CIYYAeR
YCTaHOBJIEHB KoJdnuecTsenHbie sapucnmoctu. Hampumep, cssm rumep-
6oTnuecKoro THOA MEKIY CeKYHIHBIM PacXoJ0OM ROJIEI M ee MHHepalmsa-
nneit Ot yeranosaens: 1. 1. Bopomkossm [1955] maa 70 uymkToB
MHOTOJETHAX HADMOJeHNT 38 NOBePXHOCTHHIMHI BOJAAMI CTEITHONE U JIeco-
crennoii 308 esponeiickoii wactu CCCP m A. U. Hoporrossm [1963a]
JIsi TOBEPXHOCTHHIX BoJ llpunnbMeHCKOT HUB3MHE.

CBA3b IBWKEHNA W XUMHAMA MOI3EMHBIX BOJ| BO BCEX CJyYasiX IMOTOMY
HNPOABIAETCA TAK HATJANHO W SACHO, UTO JIBU:KEHHe HAaKITa/IEBaeT CBOIl
OTIEYaTOK HAa BCe OCHOBHBIE NPOIECCH, (opMUpYOLINe XHMUYECKUil co-
cras. OT cKopoCTH JABM/KEHHs BOJ 3aBHCHT HHTEHCHBHOCTH PAacTBOPEHNS
U BHINEJTA9NBAHNA, WHTEHCHBHOCTH YBEJIWYCHNUA MHUHEPAJHIAIUH OpH
nenapeHun, crenedb eMemrernsa. CKOpoeTh ABIZKeHUA BOJ BANALT HA 0CMO-
THYEeCKHEe ABJEHNA, Ha nponecc Tuddysnu u ABIeHNEe ¢3aTa3/IHBAHISA CO-
Jieily Mo OTHOMEHNH K UIbTpyomeiicsa Bojie, Ha reoTepMHYIECcKOe moJe (Je-
pe3 HMHTEHCHBHOCTH BOA000MEHA), Ha Te0odIeKTPHYECKOe [0Jie, a Yepes
HUX, DO-BOAAMOMY, i Ha ocTalbHEle Teopusnaeckne noas [Tapxor, 1959].

CBA3B ABW;KEHNA 1 XHMI3MAa OPHPOHKIX BOJ| ABIAETCA JABYCTODPOHHEIl.
W amenennsi B XUMHYECKOM cOCTABe W OOMmEHl MUHEpPATW3ANUH BIERYT
8a co0o0il M3MEHEHHA B XapakTepe M HHTEHCHBHOCTH UX JBM/KeHHA. JTa
CTOpPOHA HamOoJee M3BECTHA KAK BABHCHMOCTH CKOPOCTH (HIbTpaIinm
pacTeOpa OT €ro BA3KOCTH, a TaK/Ke HPOABIAETCA KaK OCMOTHYECKasd
dmrsTpannA 1, Morymas B TOH WIN HHOI Mepe HM3MEHATH KapTHHY rpa-
BHTAIIFOHHOH (UILTpamum.

1 Poje ocMOTHYECKOI (HALTPAIHH eme He HM3ydyena B JOCTATOYHOI CTCHEHIl.
Cdepa ee mposiBjieHns OrpaHHMNBACTCA, MO-BUAMMOMY, D/1eMEHTAMH CJONCTOH Cpejibl
MOIHOCTHI) B MIULIMMETPBLI I TEpBbie CAHTHMeTpul. [Tpun. ped.
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Marmarnueckas jgesfirenbHOCTh. BingHme MarmMaTuueckoil jestelnb-
HOCTH Ha (OPMUPOBAHAE XUMHYECKOTO COCTABA TON3EMHBIX BOJ M3YYEHO
emie HeLOCTATOYNO, XOTs CYNIecTBYIOMuil GakTHYecKnil MATePHAT YKA3hI-
BAET Ha YPe3BBIUAIHYI0 Ba/KHOCTH DTOTO (hakTopa. 31ech, MO-BHIHMOMY,
ciefyer TOBOPHTBE o fAByX (opmax mansanana. C onHON cTopoHBI, CaMK
MarMel ABIAITCA CBOCOOPA3HBEIM HCTOTHIKOM MOJ3EMHOIT Boasl. akumu
Ob1 9711 BOZB! HH OBbIN (I0BEHMITBHBIMU WK PereHepupoBAHHEIMUI 113 METEO |-
HBEIX), WX TUAPOTEOJOTHUYECKOE H TeOXUMHYECKOe 3HAYEHHe [0CTATOYHO
penuko. ChnenuaimeTel IMOJIaralT, 9T0 TPAHUTHAA MAarmMa, HamnpuMmep,
copepsxar or 8 mo 10% Boasr, a ocHoBHEE MarMel — okoao 4% [IToco-
xoB, 1969]. Jlpyras cropona — 910 BO3JIeliCTBHE MATMATHYECKHX OYATOB
HA I0fI3€MHbIE BOJIHI 4€Pe3 pPesKoe MOBHIIEHNe TeMIepaTyp M JaBJIeHmil,
IlogseMBEIe BOJBI 1 Paccolibl B 30HE HKAOKOHTAKTA TACTHYHO IIPERpa-
HWATCS B Ieperpersie maphl, KOTOPHE BMeCTe ¢ Ta3aMH MUTPHPYIOT
B DOKOBEIe MOPOAEL W RNAKYI0 MarMy. TemnoBoe BoapeiicTBe MHTPY3HIl
Ha BMENAIN{Ie TOPOAE NPUBOANT K 00pABOBAHMI0 PA3JHIHHIX Ta30B
(CO,, H,, CO, CHy u np.), KoTOpHE [AHCTBYIOT HA ABHKEHNE MOJ3eMHBIX
BOJI, HA NX XMMHIYECKYH AKTHBHOCTH IO OTHONIEHII0 K BMEIIAMONIIM 110 PO-
JlaM, W3MEHAIT HX cOCTas, miacroBoe fapienme. B mociaemmee Bpems
€ 9THX MO3UIUIl NepecMaTPIBAIOTCS HEKOTOPLIE BOIPOCKH ITPONCXOZKTeHIA
pyvaooGpasylomux pacreopos. [loABIANTCA THIOTE3BI, KOTOPHE H0MYC-
KalnT MOOWIN3AIHoD PYAHOTO BRIECTBA N3 BYJIKAHOTEHHBIX H 0CA/I0YHEIX
MOpPoA W TPeANoJaranT aKTHBHOE YYACTHE BAXO3HBIX MOJ3EMHBIX BOJ
B (OPMUPOBAHHKM HEKOTODHIX THIOB PyAHKX Mecroposkmennii [Backos,
19671]. y

I'eopusnueckne nmoas. Biusinne reodusnuecknx moxaeil Ha GopMupo-
BaHIE TPHUPOJHLIX BOJ TAK/KE MAYUYEHO elne HelocTaTodno riay0ioko, XOTA
NPUHIUINAJTEHO COMHEHHI He Bhi3eiBaeT. J[MCKYCCHMOHHBIMH ABJIAIOTCA
IJIaBHEIM 00pasoM BOHNPOCH, Kacawmluecs MeXaHH3Ma HTOTO BIAMAHHA,
ero HANPaBIEeHHOCTH H HHTeHCHBHOCTH. B T0 ke BpeMs oTgeabHBIE CTO-
POHBI BO3JEIHCTBNA TeoU3NUeCKNX IOJeH HA TPUPOJHBIC BONEL MOKHO
CYNTATH BIOJHE BBISCHEHHBIMHM. I'paBuraliioHHOE HOJe 00YCI0BINBAET
JIBUGKEeHIIe TPHPOIHEIX BOJ 0T 00JacTH OHTAHHA K 00JaCTAM pasTpyski,
onpefenser aupdepeHnEaniuio BOJ IO MIOTHOCTH B BEPTHKAJbHOM pas-
pese [Baasmro, 1962]. B mactosmee BpeMa sKcne puMeHTATBHO JOKA3aHO
JABHZKEHHE BOJIBI 110/ IEHCTBHEM I'pajJiueHTa TeMnepaTyp i rpajguenTa diek-
rpuueckoro norenmuana [Jleswa, 1952; Taiimop, Kapu, 1966; Kuzmak,
Sereda, 1957 u gp.). 'eodusnueckue mois MOryT OIpejlelsiTh XapakTep
¥ HAIPAaBIEHHOCTH MHTPAIMN MOHOB, IPOIECCH PACTBOPEHHS, OKHCJICHHA
n 1. 1. [Ceemmnxos, 1967].

Buoxornueckne daxropsr. ['oBopsi 0 mpHpomHEX Bogax Boobuie,
HEJIb3s HeJI0ONeHNBAThL 3HaYeHIsA OHoIornIeckoro gakropa — pacTuTelb-
HOPO ¥ KHBOTHOTO Mupa. Jlif pasiuyHslX THIOB IPUPOJAHBIX BOJ CTe-
IeHb BOaflelicTBusA 9TOT0 GaKTopa CylecTBeHHO MeHAeTcA. Tak, ans mo-
BePXHOCTHHIX BOJI, & TAKJ{e OKEAaHOB H MOpeil (1A mociefHUX 0cOOeHHO)
B IpejieiaXx DepBHEX JECATKOB I COTEH MeTpOB OMOJOrHYecKkue (arTopsl
3a7aCTYI0 OKA3LIBAKT 3HAYNTEIbHOE BANAHNE HA JOPMIpPOBAHNE HE TOABKO
XHMHAYECKOT0, HO B NEpBYI0 oOYepefb WX Trasooro cocrasa. Orpomuas
pPOIbL 37lech NPHHAJIEKAT KaKk pPACTeHHAM H MHKPOOpPraHHSMAaM, TaK
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1 MaKpoopramnaMaMm — coBpemennoii dayme. C raybdnnoii pazgooGpasne
M AKTHBHOCTH OMonormgecknx GaxkTopoB mANAOT W HA KAKHX-TO KPHTH-
YeCKHX TaAyOmHaX, MO-BHIAMOMY, NPAKTHYECKH HCYE3AKT COBCEM.

IIpn uaygennn gaxropos GopMHpPOBAHMA LPHPOJHEX BOJ CIEAyeT
He YNycKaTh W03 BHUIY OHO YpesBHYAIHO Ba:KHOE 00CTOATENBCTRO —
X KOMIIEKCHOe M YacTo OJHOBPEMEHHOE BOafeiicTBue. Xapakrep aToro
BO3JHCTBAA, yCHWIeHHe PoiaH OJHHX (ParTopoB u ocaabiaenne Apyrux, nx
CMEHa, YepeJl0BaHHEe, OPOTAKEHHOCTh M AKTHBHOCTh 3aBHCAT OT KOHKpeT-
HBHIX YCJIOBHIE H OHNpejesAi0Tes IeoJIOTHYECKO ncropneil paspHTHA Tep-
PHTOpPHE. :

B onpejeneHHbX yCa0BHAX paccMOTpeHHEbIE (PAKTOPHL BRIBRIBAIOT I ITO]T-
JIePAABAIOT BO BpeMeHn pazHooOpasHele GH3HKO-XAMAYecKne u OHOJIOIH-
YeCKHE MpOIeccH, KOTopHe, BooOme ropopsa, H GOpMUDYIOT XHMHIECK Wil
COCTAB TPHPOAHHIX BOA, ODYCJOBIHBAA NUX THJAPOXHUMHYECKU 00Tk
u cnenu@uueckue cpoiterpa. K ocHOBHEM (H3MKO-XUMHIECKHM OpoImec-
caM, (OPMHDYIOMUM HPUPOTHEIE BOMLI, MO;KHO OTHECTH pPacCTBOpPEHHE
1 BHIIIeJaunBanue, copdumo, NOHEEI o0MeH, auddyamo, ocMoc, peakiui
THPOIN3a, OKHCIEHHA 1 BOCCTAHOBICHHA, a Takie cmemeHne. Cepbes-
Hble 0000meHns mo atum Bompocam Moxkuo Haiitm y M. I'. Baaxamko
[1962], A. H. llepeasmana [1966, 19681, B. C. Camapunoit [1963],
E. B. ITocoxosa [1969] u gp.

I

NPHHOUIIBI PENEHUA TEOJOI'HYECKHX
U THAPOIEOJOTNYECKUX 3AJIAY
F'HEIPOXUMHYECKUM METO/10M

O6mnpHEIe TeHeTHYECKUE CBA3H XUMHIECKOTO COCTABA TPHPOLHLIX BOJ
MOKASKIBAIOT, YTO B IPUHIUIE Yepe3 XUMHYECKUEe COCTABISIONHE MOTYT
OBITH pEMIeHH caMbie PasHOOOpPA3HEE Te0JOIMIecKHe M THpPOreoJIormde-
ckne sagagn. OfHAKO YpOBeHb UX PEIMIeHHS 3aBHCHT OT MHOTUX yCIOBHIl.
Hexoroprie n3 HEX MO/KHO Ha3BaTh YACTHHRIMI: OHU ONpeNeJAl0TeA 00be-
MOM W KAYeCTBOM MOJYYeHHHIX (aKTHYCCKHX AHHHIX, U C pPASBUTHEM
1 Jlerajusaiueil ncelae oBaHNIl IPU NPABUABHOI nocTaHoBEe paboT peme-
HUSA, KAK OpaBmio, yrysmaorcesa. [[pyrue Moryr GsiTh Ha3BaHBEL 00IIHMI,
TAK KaKk OHM PeryJanpyloTcsA ypOoBHEM HAINX MPEACTARICHHI 0 BOIpOCY
B IIEJIOM.

B macrosmee BpeMA MOyHO cHOpPMYITNpPOBATH OCHOBHEIE HPHHITHIEI
HCOONBA0BAHUA THIPOXAMIYECKOTO METOJa B TeOJOTHH M THAPOTE0J0-
MM — HTO NPHHIANEL NPAMEIX ¥ KOCBEHHHIX CBfA3EIl H aHAJNTHYECKOTO
CpaBHEHHS.

Pemenue sagay Ha 0CHOBAHMH HEPBHIX JABYX NPHHI[AIOB MGHEET 0CY-
MECTBJIATHCA KaprorpaguueckuMu u aHajgnrugeckuMmn (mHOTAA rpado-
AHATATHIECKUMH METOJ[aMH).

Hpunyun npamuur céa3eil 3aKI0IATCA B TOM, 4TO T€ WIH HHEE Ieo-
JIOTHYECKHE H PHAPOre0IorHIeckie XapaKTepUCTHRII ONPeIeasnTCA Helo-
CPE/ICTBEHHO 10 JAHHKIM COCTABA WM MHHEPAJN3AIHN BOJABL. JTOT MPHH-
MO IPH HCHOJL30BAHUM THAPOXHMHYECKOr0 METOJA HPHMEHSETCS 10-
BOIbHO WHpoko. Ero wrmoocrpamueii MOTyT cIy:KHTh BEYHCJIEHHE TOJi-
3@MHOTO MOHHOTO CTOKA, OIEHKA BO3PACTa BOMHI, YCTAHOBJIEHHE TEKTOHMH-
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. 9eCKUX HAPYNIeHHI 0 BBHIX0JaM MHHEPAJIbHHX I COJeHBX NCTOTHNKOR
- u 1. . [lpun 9ToM nepssie iBe 3ajaqm pelanTes aHATHUTHICCKHM IyTeM,
. a TpPeThA — KaprorpaduiecKnm.

Il punyun koceennmz cea3ell COCTOUT B TOM, UTO MCKOMBIE TEOJOTHIE-
CKHe HIH THIPOre0IoTHIeCKHe XapaKTePHCTHKH HAXOAATCA IO THAPO-
XUMHUYECKUM JIAHHKIM OTOCPEICTBOBAHHO, Uepes IPOMe/KYTOYHEE mapa-
MeTPEI. Hanpmuep, XUMUYeCKas JeHYJalHA PACCINTHIBACTCA 9epes MoH-
HHII CTOK, JleficTBHTEIbHAS CKOPOCTL HOTOKA — Yepes BpeMsa goberamus
'imnnua'ropa mo touru HaGaMogenus u 1. A. MoHHEIL cTOR 1 Bpems poGera-
HUA OIpPeJeNATcA B CBOK OdYepeflb IO HATYDPHEIM THAPOXUMHYECKIM
HAaHHBIM.

I punyun anarumudeckozo cpasrenus CBOTHTCA K Pacyery Tex Win
HHBIX THApPOXUMHUTIecKHX BejuanH. CpasHenue akTHYCCKUX U BBRIYUCICH-
HHIX [ApPAMETPOB J@eT BOBMOKHOCTH TPOBEPHTH NPABIIBHOCTH (MHOTIA
CTENEeHb BEPOATHOCTH) NPHHATHIX FeOTOTHIeCKHX W THAPOTe0 0TI HTeCKNX
TUIIOTe3, & TAK/Ke BHIBHHYTH HOBEE HPEJN0I0/KeHNA, VCTAHOBUTE XapaK-
- Tep M HANPaBIEHHOCTh HeKoTopwX mpomeccos. Hampumep, cpasmenue
dakTHIECKOr0 XHMHYECKOTO COCTABA BOJBL C COCTABOM, PACCUHTAHHBIM II0
 YpaBHEHHIO CMenreHus (s mepnoja nHUIBTPAIHE 0CAIKOR), HOZBOJHET
OLEHHTH XapakTtep (HU3NKO-XNMNYECKNX IIPONECCOB B 30HE aspallil npu
HpPOXO/A/IeHuN Jepes Hee MereopHHIX Boji. CpasHeHne akTHuecKOro co-
€TaBa TMOMOCTPOBCKAX MUHEPATbHBIX BOJ ¢ PACCUMTAHHEIM 10 (U3MKO-
XAMHUYECKUM IIapaMeTpaM MO3BOJAMI0 PENINTh BONPOC HX TeHesuca M T. L.

PaccMoTpeHHEIe NpPUHIMOBL JEeTrJH B OCHOBY PpeIIeHHSA TeX 3ajad,
KOTOPE® IPHBOAATCA B KHAre. JTH 33JaTH THIH3UPOBAHEL, Ka/{bIil THIT
. M3JAraeTcs B BHJIE CAMOCTOATeNbHOIl raansl. THIM3auusa OpoBe/icHa B CO-
OTBETCTBHM € TEOJOrHYCCKOIl HANPABJIEHHOCTBIO 3a7aT: (uauko-reosori-
gecKue SIBTEHNSA, Te0JOTNIeCKHe YCIOBHA, BO3PACT BOJ, TeOXNMHICCKNE
OPONECCEl, THIPOJAUHAMIYECKHE YCIOBHA.

3 3araz 87H
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ROJIMUYECTBEHHAS OIEHKA Frasa
®U3HKO-IEQJOMITYECKIX SIBJIEH I
10 THIPOXMMITYECKIM JAHHBIM 11

IHOBEPXHOCTHAA JIEHYTATIINA

CaoBo jlemyganms opousontio or jgatumackoro denudatio, 1. e. yma-
JeHne, CHOC, OIHAKO B TEOJOTHYECKOI JUTEpaType TEPMUH HTOT HAPALY
¢ TePMIHOM ¢(BBIBeTpHBaHIe» nmpuobpen Oojiee MHPOKMHIl CMEICT, O3HA-
9asdg BCIO COBOKYIHOCTH HPOIECCOB PaapylieHAs M IepeHoca TpOoRyKToR
paspymenins TopHsIX mopoj. llo oTHOmIEHNI0 K COBpeMEHHOMY peabedy
JIEHYIAIMs MoskeT OBITh MOBEPXHOCTHOI MM TOA3EMHOII.

llopepxHOCTHAA JEHYJAMNsA ONMpefleliseTcss NPEKIe BCEro NpPOIec-
CaMil MeXaHMYECKOro M XIMHYCCKOTO pazpyIleHus IOPOj; OCHOBHHIM ee
pefj}’ﬂbTaTOM ABIAETCSH oﬁpa:mﬂamle CTOKa B3BEUIEHHBIX H BJIEROMBIX
HAHOCOB ¥ 9aCTH CTOKA PACTBOPEHHBIX BEIECTB ¢ TOH MM MHOI Teppl-
ropmit. VM Ta n gpyras BeJIHYHHE MOTYT OBITH M3MEPEHEl B IPHYCTHEBOM
CTBOPE PeKN I XapakTepuaymT aeHymanumio Ha ee sogochope. [Tomgepxn-
HEM, 9TO /ISl OIEHKH JAeHYAAINN NPaBUIbHEe MIOJL30RATLCA JIAHHBIMH
100 MaJKM He3aperyJTHpOBAHHEIM peKaM, (OpPMUpYOIUMCA 3a c4er
MECTHOTO CTOKa, T. €. CTOKA, IpejCcTaBIAINEro co0oil BOJIBI, oGpasy-
0IHecs u3 atMoc(hepHEIX 0CaJIKOB, BHINABIIHX HA IMOBEPXHOCThL NAHHOTO
focTarouHo ofgHOpoaHoro Bogocbopa [Bopomkos, 19636]. Coormomenne
M1y TOZOBEIM CTOKOM B3BEIIEHHBIX, BJEKOMBIX W pacTBOPEHHHIX Be-
uects B cpepaem s seeil eymu pasuo 10 : 1 : 2.8 [Jlomarmu, 1950].

Crox pspemenanx mnamocon 1. B. Jlomatum [1950, 1952] npepanaraer
OlleHNBaTL Yepes Mojayab apoaun M., nmpegcrapisomuii codoii oTHOIIE-
HIE Beca TBEPIOTO CTOKA Peru Win pyuba R K egunuie niomaan F B egu-
auily Bpemenn f. llockorpky mnosepxHoCTHasi JleHyjanus (3po3HsA)
BCET/Ia ONpeeIAeTes 10 Kpaiineil Mepe ABYMA COCTABJAAWUIME — MeXa-
HuYeckoil u xumuueckoii, — sennuuny M, (no I'. B. Jlonatuny) npasuinb-
Hee Ha3BIBATH MOJYJeM MeXaHudeckoil aposmum M, ., KoTOpwii MoOMer
ObITh TpEJCTaBJEH Kak CyMMa MOAyJeil sposum mo BapemeHEeM M,
u BIexkoMeM M, nanocam:

MM, 3:Mna“;‘Mn.n— (II'i)

OOmpuii ke MOAYJL 9PO3HH, XapPaKTePHAYIOMUI TOBEPXHOCTHYIO Je-
Hy/anmo, onpeaennrtes Gopmyroi
Ms:MBa ‘I‘Mnn‘wL‘Mx, 3 (11“2)

rae M, , — MOAYIb XUMHTECKOil Hposum.
Mopayanh 9posni 1o B3BeNICHHRIM HAHOCAM MO/KHO BRIPASHTH Yepes
MYTHOCTE PEYHOIl BOJABL 0 M MOAYJL CKIoHOBOTO ctoxa M, ., mpousBo-
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aamero aty aposuio. Eciau, xak aro muporo npuasato 8 CCCP, myrrOCTS
BHIPASHTH B TPAMMax HA KyOHUeCKHIl MeTp, MOAYJb CKIOHOBOIO CTOKA
p anTpax B cekyHAY ¢ 1 xa® u 3a egunuIy BpeMenu nmpuATHL 1 roj, ro

My, = 0,0315pM . ., m/(kM?-200). (11-3)

Moayabs 9po3mH MO BIEKOMBIM HAHOCAM CHCTEMATHYECKH HE H3Y-
9ajcs, OJHAKO YCTAHOBIEHO, 4TO i OOJBLIINHCTBA PAaBHHHHHIX peK
OH cocTaBisgerT HeGONBINYH YacTh MOAYIS HPO3UN 1O R3BEIIEHHRIM Ha-
gocam (oOwaro 0,2—10%); a8 moayropHEIX W TOPHBIX pPer aTa JI0JsA
nocruraer 20% Ge'i yuera cexeir u 40—185% ¢ yveroM CEJIEBEIX BBIHO-
cop [Bommm, 1946].

IToast XuMnueckoii JIeHYJAIIMH Ha PABHUHHLIX peKax Jocruraer npud-
ausnreasso 50% oT BecoBOr0 KOJMYECTBA B3BEHIEHHOTO MaTepHaia,
4 BeJUTHHA J[OHHBIX (BJ‘IGKOMLIX) HaHocon necbMma maisa. lloaromy s
PABHHHHBIX TEPPUTOPHII MO/KHO 3aIHCATH

M,~M,+ M, .. (11-4)

XuMuueckas AeHyAanus (3po3us) 3eMHOH NOBePXHOCTH TPOH3BOANTCH
CKJIOHOBBIMI BOJAaMH TIIABHEIM 00pasoM B BECEHHUE I JI0//IeBRIe HaBOJKI.
Ecan munepannaanuio naBoJKoBOil BOJABI ¢, BHpPasHTh B TpaMMax Ha Ky-
Ouueckuil MeTp (MIIJINTrpaMMax Ha JHTP), TO MOJYIb XHMHYECKOIH dpo-

_3uM BeIpasurcA ¢opmyroi

M, ,=0,0315¢, M. ., m[(kM?-200), (11-5)
TOTAA OKOHYATEJIbLHOE BHIPAKEHHe MOJAYIA HPO3HH TPHMET BT
M,=0,0315M_ . (p-+en), m/(kM?-200), (IT-6)

rae M, — monyan sposun; M, . — MOJYIb CKIOHOBOTO CTOKA, 1 (cek - ka?);
f — MYTHOCTH BOAH, 2/x®; ¢, — MHHEpAIm3aIliifi BOIL B MaBOJOK,
2/m® (m2/a).

OcraHoBHMCA TOAPOOHEH HA [OJYYEHNNI HCXOAHHX JaHHHX I
ONEHKI MOBEPXHOCTHOIL Aenyaammn no dopmyie (11-6).

ITog ckaoHOBEIM CTOKOM TOAPAa3yMeBAIOTCA BOJLI, O0pasylminecsH
Ha BojiocOOpax B mepHoOjl CHETOTAAHHA WM BRIDAJECHMA H07/1ell 1 cTeKa-
omue B peKy mo nopepxuoctd. CKIOHOBHIE BOAB 00BeMHANT MOBEPX-
HOCTHO-CK/JIOHOBEIE BOJHI, CTEKAIOINE IO MOBEPXHOCTH CRIOHOB, BepX-
HUil ¢70fl KOTOPHX HAaXOANTCA B 3aMEp3IIeM COCTOAHHH WIH COCTOSHWM
IOJHOIT BIAT0EMKOCTH, W INOYBEHHO-MOBEPXHOCTHEIE BOJBI, CTEKAIOILHEe
0 MHKPOpydYeilKoBoil ceTm I mpejcTaBiasgomue coboii cMmech MOBepx-
HOCTHO-CKIOHOBHIX BOJ M BOJ, JPEHHPYIOIINXCA U3 NePeyBIaKHEHHOTO
nouserHoro ciaosi [Bopomxos, 19636]. B mepnox oGpasoBanus Ha BOXO-
cfope CKJIOHOBRIX BOJI HPOMCXOANT PE3KOE MOBHINCHHE YPOBHA BOJbI
B pere, SHAYNTEIBHO OOTOHAKIIEE OJHOBPEMEHHOE MOBHIIEHHE YPORHA
TpyHTOBEX BOZX. BosHukaer mogmop IpyHTOBBIX BOL, THAPABINYECKI
CBABAHHLIX C PEKOil, W IpeKpam@aercs NX NoCTymieHne B pery. B nagame

BTOTO TepPUOja B PEYHOI BOJE COJEPRATCA TOJIBKO Te PPYHTOBKIE BOJLI,

KOTOphle NONAJMI B pery (BHIIE IO TeYeHHI0) 10 HAYaja Peskoro 1moiAb-
ema ypoBHA BoAel. O0BeM HTHX BOJ IIapHO YOLIBAET, 1 IOJHOE HX
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UCYe3HOBEHNE HACTYHAET 4epes NpPOMe/KYTOK BpPEMEHH, HasblBaeMblil
CHAPOIOraMHu  «BpeMeHeM jo0eranusy, ONPEAeJINTh KOTOPOE MOKHO HO
CKOPOCTH BOJBI i PacCTOAHNI0 01 Hanbojee y/aJeHHHX YYacTKOB BOJO-
chopa /10 IAHHOTO CTBOPA MM IO PA3HOCTH BPEMEHN MEKAY MaKCHMY-
MOM CHETOTAsSiHHA W NHKOM DaBOJka. JHAA JaTy OKOHYAHHA CHEroras-
HUA 1 BpeMsa poleranua TaJKX BOJ, MO/KHO ONPEJEINTh Ha THApoOrpade
JlaTy TpeRpameHius NMPoXodileHns CKAOHOBBIX BOJ.

i3
MYcer me/mn
200 1000 40
AL mE ot
—7
——3. P27 .
[ o ey
{-—-5 s
150 750 \ <30
N )
100 500 A — 20
AT \
. f \
\ B ‘\ \--.-
b4 / s
50 250 P 2 S s | e
x

. o
T T v
20 M K 30 0 v WwwiIx X
Anpens Mai
Pue. 11-1. Cxema BHEICHNA IeHeTHUECKNX KATErOpHil BOJ MECTHOTO CTOKA MyTeM
pacunenenns rujaporpada, 1955 r. [Boponxor, 1963a].

I — pacxoll pexn Q m*/cex; 2 — cymMMa MOHOB (MHHEPAJIHM3AIMA) PEIHOH BOMBI 2“, Mefa; 3 —
codepacarue anuonos, % ana: H(‘.Os, 4 — SO‘, 5 — Cl’; sodm: 6 — MOYBEHHO-TIOBEPXHOCTHBIE,
7 — MOYBEHHO-TPYHTOBBE, § — FPYHTOBHE; AaTa: M — MAKCHMANBHON WHTCHCHBHOCTH CHETO-
raaauAa, K — KOHIA CHETOTAHHHA ¥ NMOJHOr0 HCTOMCHMA NOBEPXHOCTHO-CKJIOHOBBIX BOJ Ha BOZO~
cGope, IT — npexpamerEnA HOCTYILIEHHA MOYMBEHHO-NOBEPXHOCTHHIX BOJ B pafioN 3aMBIKAIOINEro
CTBOpA.

Merojnka BHIeICHNSA PABINYHEIX TEHETHYECKNX KATETOPHil BOJX Me-
crHoro croka (puc. II-1) onmcana B crarnbe Il. II. Boponkosa [1963al.
B. I'. Crakanbeknii [1966] pacusmennn mo srtoii MeTopuke Ha IeHeTHYe-
ChUe KaTeropnm MecTHoro ¢roka rujporpadsr okoao 500 pek H mo »TuM
JaHHBIM mocTpoua jaas  espomeiickoii wactu CCCP cxematnveckmne
KapTel CJ0fA CTOKA BOJ pasingHoro mpoucxozxaenus. llonnaysach raroi
Kaproil s ckiaoHoBeX BOJ (puc. II-2) m pamppiMp XuMHYECKOTO OIPO-
GoBaHNA DABOJKOBEIX BOJ MAJBIX PEK, MOKHO Aarb npubinzute]bHYIO
OIEHKY WHTEHCHBHOCTH HOBEPXHOCTHOI IEHYJAIUH [V TOTO WIH HHOTO
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paiiona. Pasymeercsa, npu onenke KOHKpeTHHX BogocOopoB, a TeM Goaee
38 KakOI-TO ONpe/IeJIeHHHII TPOMEKYTOK BPEMEHH, CJeLyeT HpPOM3BecTi
DOCTpORHHE M pacyieHeHne rujporpada AaHHON pexky U THAPOXHMUYE-
¢roe ompoboBaHue.

B sanawy macrosmeii paborel He BX0ANT 0GCYi<jleHHe pa3iAYHBIX
MeTOAMK pacuieHeHns peunslx rupporpados. Mcenonsszosanme Toii miam
HHOH METOJMKH pacujeHeHHA (a HHOTJAa M IPOCTOIl (CPEBKH») PEIHOTO-
raziporpada, Kak NOKa3kBaeT ONBIT COCTABJEHHA KapT MOA3eMHOTO CTOKA,

” -]
o"'%’ /
()
300 300,
g 150 )
S ra@ i
YA
150 1
Puc. 1I-2. Cxema- & %
THYECKAH Kapra 200
CIOA  CcTOKA  BOJ 3 100
CKIOHOBOTO ITPOHC- P 150,
XORIeANA () 125
IS eBpONeHCKOI 100
wactn CCCP [Cra- 125
raanexmii, 1966]. .
, 100 o
Vs 50
25
75
50/“
N A
5 25 L

HE BHOCHT CYMECTBEHHOII MOTPEemHOCTH B OHpejeleHHe MOBePXHOCTHOI
(cxmoHOBOIT) M FPYHTOBOI COCTABJAAIOINX, BO BCAKOM cJaydae Ui Ieneil
OIPHKY NOBEPXHOCTHOH JeHyAanum.

BamunM nokasareiem, XapaKTepHsyIOMUM MeXaHHYECKYH) COCTAB-
JNAKMYH0 TOBEPXHOCTHOI JeHYAANNN, ABISAETCA MYTHOCTL PEUYHOI BOJBI.
Hanbonee monmas ceopra masEex mo mytHoctH peunsix Bog CCCP co-
pepsntea B momorpaguu I'. B. Jlomarmma [1952], a Gonee mosjnme
pganHee (K COMKAJEHNI0, ajJeK0 He 10 BCeM HOCTaM THAPOMETeocayskObr)

‘MOKHO HailTH B THAPOJOTHYECKHUX ejkerogankax. Ciaeayer DOAYEpPEHYTH,

4T0 B TeYeHNe Trofia MYTHOCTH PEYHOH BOJE CYMECTBEHHO MEHAETCH
(puc. II-3). IloaroMy npm KOHKpeTHOIH oOlEHKe HOBEPXHOCTHOH AeHyja-
INI HA TOM WIH MHOM BOA0COOpe JIydimie BCEro mOJb30BATHCA 3HAUCHHEM
MYyTHOCTH, B3BeIEHHOIl IO CpeJHeMecAYHOMY MOBEPXHOCTHOMY CTOKY
B OacceiiHe peKiL.

a7



Caoskaee ofcronT BOIpPOC ¢ XUMHYECKOIl COCTABJISIOIEH MOjyJis
aposun. Eciau ctok B3BemeHHWX HAHOCOB NPH OliEHKe MOBePXHOCTHOM
JIeHYJAIHH JIOJ7KeH YYHTHBATHCA IOJHOCTBIO, TO CTOK pPACTBOpPEHHBIX
pemecTB GopMHEpyercs mo KpaiiHeil Mepe B pesyinbrate TpeX OCHOBHBIX
IAPOIECCOB: TIOBEPXHOCTHOH XHUMHYECKOI JeHyJaluu, IpOH3BOJHMOIL

a

@, y
M3pex T;{ ;/ﬁa
3000 L 1200
Iy
2500 h l 1000
2000 ] i’ = 80D
1500 ) s 600
34 §14
1000 g T = 400
1 17
500 A 2 200
1

I

21 29 zsé 2 255 25 27
0

Pep

1
500D
5/ 7
3000 R

20
Z 8 o
3
2000———£ - 40
. 10
1000 e

100

5
4000 A

80

20
/ B T T
12 cp|
; / \L"‘"—O——- 13 2 :
4 Mapm Anpesb Mad Hromb Hriab Abeyem

Pue. [1-3. Hamemennme MyTHOCTH p M pacxofos Bojnl ( per Jona (a)
n Boarm (6) [JMomarma, 1952].
IIudpst y ToueK — HOPANKOBHE HoMepa Hab:uoZenuit,

CKJIOHOBBIMIL BOJAMH, HOA3eMHOIl JIEHYAAQmny, SBIAAOMEICA pesyiabra-
TOM JEATeNBHOCTH TPYHTOBHIX BOJ, M pAasrpy3KH apTe3HAHCKHX BOJ,
XHMHYECKHIl COCTaB KOTOPHX cOpMHpOBaiCcA B TeYeHNHEe INTEILHOM
reosormgeckoit meropun paitona [Hoporkos, 1967]. Ilpun onenke mosepx-
HOCTHOHl XUMHYECKOIl JIEHYJAIMH HCIOAb30BAHEE CPEJHUX W CpejiHe-
R3BEIIEHHLIX 110 CTOKY 3HAYCHUI MUHEpaJM3alld PedHoil BOJABI IpPHH-
NUOHAJBHO HEBEPHO, MOCKOJABKY GOJNBIIYI0 TacTh FOjla B NUTAHUN PEKH
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OCHOBHAS POJIb TPUHAIEKNT TPYHTOBEIM BojaMm. Jlias oneHkn mosepx-
HOCTHOMH JIEHYZAIMA MORHO I0JAbL30BATHCA TOABKO XNMHYECKHMEI aHAJH-
samMu mpob Bomel, oTrofpanamx b napojaru. Ilpm arom mHago uMers B BHIY
JAMHAMHYHOCTh W3MEHEHHUS XHMHYECKOTO COCTABA PEYHHX TNABOJAKOBHX
BOI M IOJb30BATBCH CPEJHUMHI pe3yIbTaTaMH 1O Kpaiimeii mepe 3—4
onpoboBaHEMil B TeueHHe NABOJKA.

Caenyer Takske OTOBOPHTHCA B OTHOIMIEHHH JAHHEIX 10 peKaM, B Ii-
TAHNH KOTOPHIX YYACTBYIOT APTe3HAHCKHNE BOJLI WM Jke TPYHTOBEIE BOJ0-
HOCHBIE TOPHM30HTHI, THPABIHYECKH He CBSAsaHHHE ¢ pekoil. Poap arux
BOX B KOAHYECTBEHHOM OTHONMIEHNH B HABOAOK OOBIIHO HEBEINKA, HO
HOCKOJBKY COAEp/KaHne pPacTBOPEHHBIX COJieil B HUX MOj;keT OEITH B jie-
CATEH pas OoJbImNM, 9eM B CHJIOHOBHIX BOJaX, TO JlajK€ B HABOJRH MH-
HepanmsaliA BOJAE B TAKHX PEKAX MOKET B HECKOJbKO pa3 IPEBHIMIATH
CYMMY COJIeil B peKax Toii ke (uauro-reorpaduyeckoil 30HH, HO JHIICH~
HBIX OTHX JODOJHHTENLHEX K CKIOHOBHIM BOJAM UCTOYHHKOB LHTAHN.
Taxr, nanpumep, B p. Mlenonu, soagaomeii B 03. lneMens, B peayifbrate
OOJNNTEBAHUSA COJOHOBATHIMH APTE3HWAHCKUMU BOJAMI Jlasike B BEICOKHE
DaBOJKH MuHepanmsanus Boasl He nagaer Hmke 100 me/z, B T0 Bpemsa
KAk JJIfi PeR CMEKHBIX 0acceilHOB OHA HE TPEBHIIAET B ATO BpeMsa 25—
00 me/a. JlnA oneHKN DOBePXHOCTHOI JieEylanun B OacceilHe Takoil perm
HAJ0 3HATH BEJNYNHY APTE3HAHCKOr0 LHTAHHA, COCTAB APTE3HAHCKNX
BOI M HCKJIIOYHATH CTOK PACTBOPEHHBEIX BEIIECTB, NPHHOCHMEIX apre3u-
asckuMu Bogamu (em. ra. VI). Ilpyroii nyTe pemeHus atoii sagaqn — HC-
N0Jb30BAHNE TAHHEX N0 XHMIYECKOMY COCTABY MaBOJAKOBHIX BOJ CMEi-
HEIX 0ACCeiiHOB €O CXOJHBIM TEOJOTHYECKUM it TreoMopdoiornuecknm
CTPOEHHEM, HO JHIIEHHHX rayOMHHOTO AapTe3NaHCKOT0 NWUTAHUA WIH
OHTAHUA THAPABINYECKU He CBA3AHHBIMI C PEKoIl IPYHTOBBIME BOJAaMI.

IMON3EMHAA JTEHYIAIINA

Tepmun «mogaemuas penympanusay owa npemnosken @. A. Makapeako
[1950], mnompasymesaBmiuM TOJ HHM [eHYJAAIHOHHYI0 [eATEIBHOCTH
IPPYHTOBEIX BOJ B ToJlle mopox BogocbopHoro Oacceitna. B oranune
0T TOBEPXHOCTHOIl [€HYAAInn IOJ3eMHAs OIpee]sAeTcad B OCHOBHOM
BEIHOCOM PACTBOPHMMBIX COEJMHEHHIl, IPOIECCH ke MeXaHWYecKOTO BEI-
HOCA dacTui TpyHTOBEIMU Bogamu (cyddosmsa) B Macmrabe pedHBIX
facceiiHOB COCTABJAIT HUYTOKHYI0 JA0d0. HoXudecTBeHHYIO ONEHKY
MOJZEeMHOI JIEHYAIIHN YaCTO MOKHO JaTh 10 MEKeHHOMY HOHHOMY CTORY,
NOCKOIBKY OCHOBHBEIM HCTOYHHKOM IUTAHMA OOJBIIMHCTBA PEK B MejKeH-
HEIIl TepHof ABIATCA TpyHToBHEE BOAbl. llo amamormm ¢ gopmymoin
(I1-5) smerxo momyuntn dopMmMyny AIA pacdera MOAYJIsA MOA3EMHOI Je-
HYJIAII

M, ,=0,0315M c,, m/(km?-200), (I1-7)

rae My , — MOAyab Hoji3eMHOI Aenymamun, m/(km®-20d); M. — Mopyias
TPYHTOBOLO CTOKA, 4/(cek-kMm?); ¢, — CpelHAA MHHEpaIusalus CPYHTO-
BEIX BOJ, M2/4.

ITpn onenke mojzeMHOM JIGHYAAIMM 0 MEKEHHOMY CTOKY pacTBOpEH-
HBIX BEIIECTB BO BCeX ClydaaX Tpebyercs THATeNbHEII IeoornyecKuii
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3yJABTATOB.
ITpusegem npumep. Ha pue. I1-4 gaerca xapra Me;KeHHOrO MOHHOIO

croka Ha Teppuropun Gacceitma p. Boaxosa [Hoporkos, 1967]. Hs
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Puc. I1-4. CXeMa Me;KeHHOTO HOHHOTO CTOKA HA TeppuTopun Gacceiina
p. Boaxopa [Koporkos, 1967]. ;

Cpednemecaunviii medcernsiil uonnsii emon, m/mecay c 1 sm®: 1 — < 0,4; 2 — 0,5—
B8 —0,8—1,1; 4 —1,0—14; 5§ —1,4—1,7; 6 —1,7—2,0.

puc. 1I-4 Bungmo, uro 06MACTH MAKCHMAJABHOTO HOHHOTO CTOKA B ME/KEHB
PACHOIOREHE HA 0T0-BocTOKe Oacceiina (Baapmaiickas BO3BEIIEHHOCTB),
1oro-ganaje (Beskaanukas Bo3BHIIEHHOCTE), 110 JeBobepeskbio p. Ilenonn
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n 10;xE0MY Gepery o3, Mmbmens. OgHako ecan mepsbie ABe 0061acTH Jiei-

. CTBHTEJLHO CBABAHHEL C yennesueM MO/ 3eMHOI JeHyJanun Ha BO3BBH-

IMEHHOCTAX, ORAHMIAAWMINX BOJXOBCKMil OacceiiH, TO TpeThbda mpejcTaB-

‘aAer cofoit KpymHYH o00gactTh pasrpyskH CONOHOBATHIX M COJEHHX

apTe3aHCKUX BOA XJOPHAHOIO cocTaBa. X uMHYECKUH COCTAB HTHX BOJL

- _chopMupoBajicA B TeueHHme INTENBHOH Treomormieckoii meropmu Pyc-

CKOTO apresmaHCKoro OacceiiHa, i pasrpyska 3THX BOJ HHKaK HE MOKeT
CAYIRUTh XAPaKTePHCTHKO COBPeMEHHBIX [eHYJallMOHHBIX HPOIECCos,
B unpuBefemHOM mnpHMepe JeHYJAAIMOHHAA [IeATEJbHOCTE TIPYHTOBHX
BOJl M pasrpysKka apreaMaHCKNX BOJ OKA3HBAKTCA NPAMEPHO PaBHO-
cnabHEMHE Qakrtopamn GOpMHPOBAHNA MeKEHHOT0 MOHHOTO CTOKa.

llpn aHannse JaHHBIX 10 XHMHIECKOMY COCTABY I'PYHTOBHIX BOJ Hajmo
TaKKe UMeTh B BHY, 9TO YacTh COJEBOTO COCTABA CTOKA HMEeT He JIeHy-
AannoHHOe, a atMocdeproe mpoucxosaenne. OcoGeHHO BaKHO 3TO IpH
OIICHKE MON3eMHON JeHYAAlMM B IYMOAHBIX ob0jacrTsax, rje MuUHEpagm-
3aluA TPYHTOBHIX U arMocepHBX BOJ MOKET HMMeTh COHBMEpHMbie Be-
JUNYIHEL.

B radn. 1I-1 npuseeHs pesylIbTarthl HmO7cHYeTa IMOCTYINIEHHA € OCaji-
KaMH M BBRIHOCA cOJieil IPYHTOBBIME BOJAAMH 110 JAHHBEIM pPa3JIHYHEIX
ABTOPOB JUIA OTAEABHKX BOJA0CO0POB WIH KPYOHKX IJI0NA/eil B eHTPAIL-
HHX 1t cesepo-samagmeix oOnacrax CCCP. Hampas ua paccmarpupae-
MBIX TEppHTOpHiI mMeer cpon cHenudugeckne (uanko-reorpaduuecKue
1 reoJorgueckue ocobeHHOCTH, HagRIafbBIBAIOIHE OTIEYATOK Ha XHMH-
veckHii cocras arMocepunix U rpyurossix sop (taba. 11-2). Tak, B ocan-
kax OacceiilHa p. Mejsenkum fABHO 3aMETHO IOBHINICHHOE COJEp/RAHHE
cynbaT-noHa, CBABAHHOE ¢ OJMU30CTHI0 KPYOHOTO TPOMBIILIEHHOTO
nearpa (r. Mocksm). M B Gacceitre p. Measenku u B IOk, dcronnu go-
BOJIBHO BEICOKOE CoOJepyRanie THAporapOOHATHHIX coJeil B ocafkax,
uT0 MOKeT ORTh cBfisaHo ¢ uemeHTHHMH sapofamu. Hauboaee «amereien
ocaaru B Gacceitme p. Cygomsi. Pacuer BpiHOCa MOHOB TPYHTOBHIMH BO-
JaMyl NPOHMBBOIWICA BO BCeX CIHyYasfX IO cXeMme, MeXojameil m3 ciexy-
0IMUX TPeNnoa0/ReHnii: B TPYHTOBEE BOJB HMOHMAjaloT BCE CONM, COjlep-
jkamuecs B atMocepHBIX ocalkax, 3a HCKIWYEHHEM cojell B CKIOHO-
BOM CTOKE, OIpelelIAeMOM 0 IABOJKOBOMY CTOKY PeKH; CpeJHHI cocTap
i CTOK TPYHTOBHIX BOJl XapaKTepuayITCH COCTABOM R BEIHMIHHON CTOKA
MaJBIX PEK B HEepHoj MeKeHH.

IMonydennsie pesyibraThl MO;KHO CYNTATL KAYECTBEHHO XapakTepu-
3YIOIUMHE HEKOTOPHIE XapakTepHEe 0COOEHHOCTH TOCTYIIEHMH ¢ ocajl-
KAMIl I BEIHOCA PEKAMUl XJOPHIHKX cyiab(arTHeiXx 1 KapOoHATHHIX coneil
(Ge3 mperemsmil Ha HOJHBI coseBoil DajdaHc).

3aMeTHM, YTO B CKIOHOBHIX BOJAX coJep:RaHWe XJIOPHAHBIX CcoJeil
00BIYHO OJN3KO K TAKOBOMY B arMoc)epHEIX ocafikax, IufpoxkapGoHaT-
HBIX — HEeCcKoIbKo Ooabmiee, HO BO MHOTO pas HIGKe, YeM B I'DYHTOBBIX
BOJAX, a CYJIB(ATHHX — pPesko MOBHINAETCA B CPaBHEHHH ¢ atMocdep-
HEIMI OCAfJKaMH, JOCTHTAsA 3HAYeHmil, OJAM3KHX A TPYHTOBHIX BOJ.
Torpa, pacemarpusas masuasie Taba. I11-1, MoKHO OTMETHTD ciefyIomee.

1. KonugecTso XmopuaHbix cojeil, HOCTYHNAKMUX ¢ arMochepHEMH
ocaZkaM; B PAacCMATPHBAEMBIX paiioHaX, MO/KeT IOJHOCTBIO ofecmedurh
OOCTOAHCTBO HX COJiep;KaHuA B T'PYHTOBBIX BOJaX. Yuurteipasi HU3KOE
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TABIHNITA II-

Hoctynaenne concii ¢ arMocdepHBIMI 0CAIKAMI I BBIHOC TPYHTOBLIMH
BOJAMI ISl HEKOTOPHIX BOJOCOOPOB FyMITHOH 30HBI

Crates : i
Teppurop us Gamam- | Na' | K Mg Ca” | Cl' | SOz | HCOg
cal
Bacceita p, Megsenxu, np. A 0,88 1,37 1,44] 1,00 | 4,87 | 6,78
nputor p. Mockssl [3Be- b 0,80 188 9,74 1,40 | 1,87 | 34,6
pes, 1962] B/A 0,9 1,37| 6,76| 1,10 | 0,38 | 5,13
Bacceiig p. Cygomsr, jeBuii A 0,45 | 0,46 | 0,08 0,6 0,33 : 1,47 | 0,90
uputok p. Mleaomn [Ko- b 0,40 | 0,11 143 10.5.66:10.26 -1"0.55 "] 240
porkos, 1965a] B/A | 089 | 0,69 |141 |[35,4 | 0,76 | 0,37 | 24,4
103,  Ocrommsi  [Kapuse, A 0,721 0,38, 1' 0,33 | 4,59 1,28 | 1,93 .75
1966] b 0,57 | 0,24 | 1,58| 6,25 0,95 | 1,33 | 26,5
B/A: 1 0:79.1 0,63 | 4,77 | 3.93| 0,751 0,69 | 557
1 A —pocrynnenne coteii ¢ armocdepammu  ocajgkamu, m/(eod-nn?); B—

BLIHOC COJICH TPYHTOBEIMM BoJaMu, m/(z2od - kx2); B/A —koaddHiunenT BrHOCA.

TABITHITA 1I-2

CpeaHnii XuMnvYeckKnmii cocTaB arMoc(epHbIX 0CaJKOB
H IPYHTOBBIX BOJ, M2/

Teppurops Na K oMot | Ca |0 elf (o805 [LHGO;
Bacceiin p. MeBenki L] 21 S et L
6,2 14,7 | 76,4 8.7 14,7 272
Bacceits p. CypoMBt . . . . . l—f o R M— Qé thd 3—2
i 3 1,0 99 1499 | 22 48 192
B0 DOTOHIE | o oot s s A7 ﬂ —Oi R S A e
6,0 2,5 16,7 | 66,0 | 10,0 | 14,0 280
1.1 026 [ 036 | 097 1.4 11.5(s)
e R 097018; - L e N o s T ¢ R = i PR [ —

Mpume wanne. Uncanrens—cojepianne B aTMOCPepHEIX
MEHATEJIh— B TPYHTOBEIX BOJAX.

ocajkax, sHa-

COMePIRAHNE XJOPUIHBIX COJeil B CKIOHOBBIX BOJAX, MO/KHO KOHCTATHPO-
BaTh, YTO BEIHOC XJIOPWJIOB IPH JIGHYJAINOHHON [eATEIBHOCTH MOKET
OBITH OYEHb HE3HATNTEIEH.

2. C armocepHsiMH ocaZiKaMii Ha BojocOopel nomajaer OoJdbiiee
KOJIMYILCTBO CyJAbPATHHX cOJieif, 1eM NX BHIHOCHTCA € TPYHTOBBIM CTO-
koM. OcranbHas yacTh CYTbPATHHX COJEIl ACCHMITHPYETCA PacTeHHAMI
1 3aTeM CMBIBACTCHA B HABOJIKM CKJIOHOBBIMH BOAAMM ¢ HPOAYKTAMI THU-
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eHHA PACTeHHIl. ITO ABIEHHE XOPOIIO COTIACYeTCs ¢ 3AKOHOMEPHOCTAMI
pe/kIMa XHMHUECKOTO COCTaBa CKJIOHOBEIX W NOBEPXHOCTHHX BOJ DTHX
JKe pailoHOB.

3. BurapOoHaTHEE COTH l\ﬂJIbuIIﬂ I MATHHS BBIHOCATCA M3 TOJILH
nopoj; BojocOOpa B KOJHYeCTBe, BO MHOI'O Pas NPeBHIIAIONIEM Ipuie-
ceHHOe aT™MOc(epHEMA ocagkami. B aToM mpomecce Takike OYeHL CYIECT-
BeHHYI0 POJIb UI'PAl0T PACTeHNS, BEIEIAIIIHEe OPH MHUCHNN §TIeKHC bl
ras, pacxXofyeMmelii Ha Hepexoj IVIOX0 PACTBOPHMHIX KapOoHaTOoB B Ou-
rapboraTs. KoHmeHTpamus yriekucjaoro rasa B BO3AyXe JUIA IOIYyde-
HiAg HaOMOaeMEX BeJIUYHH cofep:kaHns OHKapGOHATOB B TPYHTOBBIX
BOJaX, KaKk IOKA3HBAIOT pacdeTsl, ABHO HemocraroyHa. VIHTemcuBHOCTH
aToro mpouecca, kak supao na tadx. I1-1 , moxer 6uTL pasamynoii M onmpe-
Heisierca B MEpBYI0 OYepenb TeOJorH4ecKHM CTPOeHHeM ¥ reoMopdolio-
IHYeCKHME 0CO0EHHOCTAMH BOANCOOPOB, HO M [JiA TeppuTopHii, rie
OTCYTCTBYIOT KOpEHHBIe KapOoHaTHRIE HOpOAK (Hampumep, OOabIIag
yacth Hapeaun u Hoxbckoro monyocTpopa), BeHOC OHKap60oHATOB I'PYH-
TOBRIMH BOJAAMH (U3 KOPH BHIBETPHBAHUA W NOYBEHHOTO IOKPOBa) BO
MHOI'0 pas IpPeBHMIAeT MX HOPHBHOC ¢ aTMocdepHEME ocagramu. Takum
o0pasoM, 9acTh DHEPIHH, HAKAINIMBAIOWmelics B pacTeHHMAX mpu ¢oro-
CHHTE3¢ W NHTAHMM, PACXOJAYercd Ha XUMHYECKYH 9posmio BopocGopos,
BHIPA/KATONMYIOCSH IPER/E BCETO0 B PABPYIIEHHHM KapOOHATOB H CHIIMKA-
TOB, COMAEp/RamUX KaJbIlHil H MarHmii; poab arMoc(epHHX O0cajKoB
B npupHOCe OGHKapOOHATOB HUYTOMKHA.

[logcuersr,~ mpousBefienHble A psAja Apyrux  OacceiimoB (pexn
Mpua, ¥seps B Oacceiitne Boaxosa, Hysema B Oacceitme Bemoro mops),
HOATBEP/KAAIOT Te ke 3aroHOMepHOCTH. OOmuiT XapakTep MOJyIeHHHX
3aKOHOMEPHOCTEHl B KaKoH-TO Mepe NOJYepPKUBAETCA W TeM, YTO pe-
syaprars A 10k, DeroHUM CYMMHpPYIOT JaHHEE IO MHOTHM MAaJibiM
peKam.

OrMedeHHBIE 0COOEHHOCTH MHTPAINH COJIell B TyMujHBEX o00JacTax
MO;KHO IPOMJIIOCTPHPOBAThL HA MaTepHajaX IO TEPPUTOPHM C COBEp-
MEeHHO WHHIMA (PH3NKO-TeorpadHIecKuMI M Te0JOTHIeCKUME YCIOBHAMM.
fluorus — ropucras crTpaHa, BHITAHYTas Ha 2 ThC. kKM B cyOMepmimo-
HAJBHOM HAIpPaBIeHHH, ¢ TaMMOil KINMATOB — OT YMEPEHHOTO 0 cyh-
rpomiueckoro. Odmane ocankos (1—3 TeIC. MM B Tox) cosgaer mo Beeil
mIomangH CTPaHK Ma0eTouHoe yBiaazkHenme. B taba. 1I-3 umpusejen
mojicier fasaHCca XMMIYECKOr0 cOCTaBa pedHEX Boj AnomHun, cuexannbi
K. Cyrasapoit [1964]. TIpn pacuerax Gamamca aBTOpOM y4YHMTHIBAJAach
coennduKa ANOHCKHX YCJAOBHIl: Tycras 3aceqeHHOCTh, Tpelyomasn
CHOEIIAZIBHOTO yUeTa MHIYCTPHAJILHBIX IPOAYKTOB, M AKTHBHAS BYJIKa-
HiIYecKad JeATeJbHOCTh, ¢ KOTOPOil CBA3aHE MHOTOYHC/IEHHBIEC TepMalb-
Hple 1 MupHEepanbHbie nerounukn, W rada. 11-3 sunso, gro pas Amonun
DOJY4eHE Ka4YeCTBEHHO Te 7Ke pPesyJIbTAaThl: IpPH KOJMYECTBE IOCTYHa-
HIHUX ¢ 0CAJKAMH XJTOPUIHKIX COoJeil, YCAOBHO IPHHATOM ABTOPOM pPAaB-

"HBRIM BI:.IHO(.‘;HI\'IOM}r peramu, CyﬂquaTOB (aammn ABTOPOM B (I)OPME JJIeMeH-

TapHOil ceps) mocrymaer Goabile, YeM BHHOCHTCH (He YYTEHH HABOJKI);
Ha0JII0/1aeTCA MHTEHCHBHBI BEIHOC COJell KaJbIHf M MaTHUS, KaK TOJI-
9YepKuBaeT aBTOp, 3a CYeT BHINeTaunBanus KapOOHATOB, HO B CBABH C
0C00EHHOCTAMHE Te0JOPNTeCKoro cTpoeHns flnoHmn OH MeHee HHTEHCUBEH,
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gem Ha Cesepo-3amape CCCP. Tarkum ofpasom, kKadecTBeHHas OIEHKA
COJeBOTO DajJaHca HEKOTOPHIX TePPUTOPHII ¢ XOPOIIO BHPAKEHHBIM T'y-
MHUIHBIM KJANMATOM /IaeT CXOJHbe pPe3yabTarhl.

TABJWIIA II-3
Cpepuuii cocras poj npejcrasutTeasHbix pek fnommn (x2/4) u poas
pasan4HbBIX MCTOYHHEOB MJIEMEHTOB B (OpMHpOBAHME 3HTOr0 €OCTABA
[Cyrasapa, 1964]

Cratha Gamnamnca Na’ K’ MQ" Ca” 7 1-G) S
AtmocepEbie ocamEl . . . . . - . . 1.3 031142 ~]:1.1 1,4 1,8
VIO OCAMICH et fv /¥ Faiivt v 3w el s 2.3 0,55 (0,74 |1,9 2.477] 3.2
Wapyerpuaibabie TPOJYKTH . . . 0,29 | 081 |0 0,31 | 0,90 | 0,32
Tepmasibhpie 1 MITHEePAJTLHbIE uc'rulmm«:u 0,22 | 0,012 | 0,016 | 0,066 | 0,37 | 0,17

e 0 e LT NSRS GO C il T 411 [ 1,68 (1,48 [3,38 | 544 { 5,49
Cpejanit cocras pednnix sBog b . . . ‘ o 1.0 2,4 6,3 5,2 3.5
o Rt MR S AR el 314 I 1,24 | 0,60 [203 {1,86 | 1,01 | 0,64

W3 ocobenrocTeii xapartepa MUTpainym XJIOPHAHBIX U CYIb(aTHEX
colleil He cJeayer, OJHAKO, [EIaTh BEIBOJA 0 «CTEPHIBHOCTH) TOPOJ
B OTHOMEHHH cyJab(aTtoB N XIOPHIOB B 30HE IUPKYIANHH TPYHTOBEIX
BoJ. JlaHHBIE O BOJHBIM BBITAKKAM TTOKA3BIBAIOT, 9TO 3TH COIH B MOPO-
Jax nmerorcs (tabm. [1-4), mpmaeM MORHO IOACUUTATH, 9TO UX COAEpIKA-
HHIEe B HECKOJBKO JICCATKOB pa3 INPEBHINAET OTBEYANee BIAKHOCTH

TABJMHIIA II-4
XuMHYECKHIl COCTAB BOJHBIX BBHITAZEK H3 HOPOJ 30HBI CBOBOJHOrO
BOj[000MEHA B ceBepo-aanajabix odxacrax CCCP  (Jlemmarpajckas,
Hosropojickan odjaacTn)

Coftepsanye HOHOB (me/a4), nepemnemmx
B 1 4 IHCTHAAHPOBAHHOH BOXH

01 JOTIHIeCKNIL
Tloponta, reoio = n3 100 2 noponet

NHJERC

Na'4+K | Mg" | Ca” | CI S0; HCO,

Cynecs, Ig Ilivd . . . 52 | 50136 | 11,0] 40 58,0
" BaayHHBIH CYIVIHHOK, gil[vd 6,2 4,7 10,(: 6,0 4,0 58,0
Ilecok menwozepumerwit, fI1I. . 6,8 0,5 32 156:2 7.4 §2.9
I HRETIRER § ) RO R RS e 1 7,3 1,3 3,01 44| 124 18,4
Cyransox sajaysssii, gll hiZe 11,2 3,1 6,0 1+ 5,8 |32.7 29,5
Hecaamas, Dgbr - . . . - .. 10,5 1,8 8,0 8,0 8.6 30,5
Maneeraax, Dgsv . . . . . . . 7,4 2,7 | 14,0 7,5 5,8 48,8
I'lgcou, 8T - R B 9,2 1.2 7,0 9,7 8.7 24,4
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MOJHOTO HACHUIEHHA U XUMHUYECKOMY COCTABY TPYHTOBBIX BOJ. JTH
COJIN HEe PaCTBOPAIOTCH HPH CYMECTBYIOMNX CKOPOCTAX [BIKEHNS TpyH-
TOBBIX BOJ W ArperarHoM cocTosiHUE mopoj. Vsmenenmue sTux yeJaiosmi
(Eampumep, mpu paspadoTKe MECTOPO/ICHMIT HOJE3HEIX HCKOHAEMBIX)
OPHBOAAT K HAPYIIEHHI0 pPAaBHOBECHS W Tepexoiy coleii B pacrBop.

Ha orpensnsix zakaperoBaHubiX  BofocOOpax, XapakTepHsyeMBIX
BBICOKHMN MOJYJIAMH NOI3EMHOTO CTOKA, BHIHOC CYJABb(ATHHIX H XJO0pPH/I-
HHIX cojeil m3 mopod BogocHOpa M B TYMHIHBIX 00JaCTAX MOMKET OBITH
3HAYHTENTEH 1l CYNECTBEHHO HPeBHIIATH MX MOCTYILIeHHe © atMocdep-
HEIMH Ocajfkami. B Kauectse mpuMepa mpupegeM mojcueTs mus Oacceiina
p- Cuernr, nporeﬁaibmeﬁ [0 3aKAPCTOBAHHEIM M3BECTHAKAM M JIOJOMH-
taMm Cnaypuiickoro miaro noj Jleauarpagom, n ganasie A. A, Komogsmis-
moit [1965] mas wkaperoBoro MCTOYHHEA HA 0TO-3amagHOM ckioHe KHag-
kasza (rada. 11-5). B ofounx cayuaax mabuaiofaercs HHTEHCHBHBII BEHOC
XJOPUIHEIX M cyJbQaTHEX COJeill U3 mopoj| Bofochopa, 0HAKO OTMETeH-
HEIE BEIIIE 3aKOHOMEPHOCTH B COOTHOUIEHHN BBIHOCHMBIX TPYHTOBEIME
BOJAMHI KOJWYECTB XJOpuIoR, cyibdarTos u rujipokapboHaToB B cpaBHe-
HUH ¢ HX [ocTymieHHeM ¢ artMocepHBIMH oOcajJKaMi COXPaHAKTCH
(B/A B raba. 11-1 u I1-5 gra HCO' > C1’ > 803), r. e. anecs mabiogaerca
JiBa poIlecca: METPAIuA XJOPHAHHX H cyiabdaTHEX codeil co cnenudu-
YeCKHMH 0COOEHHOCTAMM JUIA PAa3HEIX PAilOHOB N IPOIECC MHTeHCHBHOTO
BHINEIATUBAHNUA COJell, CBABAHHBEIL ¢ yemieHuneM BojooOMeHa B Kap-
CTOBBIX MACCHBAX. <

TABJHITA II-5 .
Hocrynuenne coaeii ¢ arMocepHBIMI 0CAKAMI H BBIHOC IPYHTOBLIMH
BOJAMH U1l HEKOTOPLIX 3aKaPCTOBAHABIX BogocGopoB

Crarpn | &
TeppuTopus anan- | Mg” | Ca” | CI' | SOz | HCOg
cal =
=
Bacceiin p. Cuernl, Cunypuiickoe A 055 0,07 0,44] 0,29 1,31 | 0,80
mrato nop Jlemumrpagom [Ko- B 0,73 | 4,23]10.2 0,74 ] 1,68 | 48,2
porkos, 1965a] B/A 1,33 | 60,5 | 72,8 2;05.[4.28:1"00:3
Bogocop KaperoBoro HCTOYHHEKA A — 0,11 0,27 | 042]| 0,62 —
Ne 2, oro-sanajiaeiii ckiao Has- b - 035113,73 | 1,31 0,99 —
rasa |Koaommxman, 1965] B/A = 3,18 [ 50,8 (10,9 | 1,60 -

1 Cm, rabn, 1T-1

W3 npuBefileHHBIX JaHHBIX fFCHO, ITO NPH OIEHKe IMO/3EMHOIl JeHYy-
Janun clAeiyeT Beerja THATeJbHO TPOAHAJIM3MPOBATH CBEAEHHA WO KO-
JU9EeCTBY PACTBOPEHHHIX BeMIECTB, MPHBHOCHMBIX aTMoc(epHBIME ocaj-
KaMi; i XJOPHAHBIX N CyabaTHBIX coJdeil 9T0 KOJINYeCTBO 9acTo
. MOJKeT OKAasaThCAd COUBMEPHMEIM € MAacmTadoM MpOIeccoB IOA3eMHOIR

JPHYIANN, W TOTJA4 OpaBu/bHEell KOIHYEeCTBEHHYI0 OIEHKY HOI3eMHOIl
JeHYIAINHA IeJaTh 0 BRHHOCY THAPOKapOOHATHEIX COJel KATLIHA W Mar-
HuA (¢ DepecueToM TOJYYEHHEIX PesyJbTaToB HA COOTBETCIBYIOI(NE
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rapOoHaTHEIe cOaM). BTOpHIM BajKHBIM MOMEHTOM, KOTODHIl Beerja
cjejyeT WMeThb B BHJY, ABIAETCH pasrpyska COJEHHX apre3HaHCKuX
BOJI; COJIW, IPUBHOCHMEIE HTHMH BOJIAMM, KAK U B clIy4ae OIleHKH IOBEpX-
HOCTHOI JeHyAalun, CJIeAyer HCKJIAYHTH IpH pacierax.

Hpuxep. Jlare KOJNYecTBeHHYI) ONEHKY IIOJ3eMHOIl JeHYAaHuH Ha TeppHTO-
pun Gacceitna p. Cyzpomsi. Wmeomuecs gagusie: p. Cyaoma — aesniit nputox p. Ille-
JoHW, Brazammeir 8 03. Manmens. Ilnmomans Bojgocbopa B ersope Ne 2 y a. Ilopo-
MeK — 543 ka2, Pera nporexaer mo CyIOMCKOIl BOsBhIIeHHOCTH, B obaacTi paa-
BOTHA KpPaeBHIX JeJHIKOBEIX 00pasoBaHWi, NPEJCTABICHHBIX (oabmei YacThio-
(uoBnoraAnIagREEIMI ecKamMn. [ay0nHa Bpesa JOJNMHAL HA YYacTKe BbIIe THPO-
Jormueckoro mocra wHe upessimaer 6—8 w. IIbesoMerpuueckas TOBEPXHOCTD
ApTe3NaHCcKIX BOJ HA BCel TePPHTOPIN 3HAYNTEJLHO HIZKE Bpesa spO3MOHHON CeTH,
T. €. IITAHHE PEKM 34 cYeT IyDOKIX BOJOMOCHBIX TOPH3OHTOB MCKIoHaeTcd. Ben-
YHHA TOA0BOTO TPYHTOBOTO cToka B Oacceiine pexu, OIpejeJeHHad pacwIeHEHHSM
rijporpaga no meropnke B. 1. Kyneanna, cocrasaser 62-10° »®. Cpenunit xmwmu-
4eCKIil cOCTAB PETHON BOJILI B CTBOPE 110 JAHHHIM XHMIYECKIX AHAIN30B 33 AHBADEL —
MApT I HIOAbL — ceHTAbpL, Me/a:

Par SR ONHTS et Mg €l 808 HEOl R
35 10 20 497 9.2 00 8 192 - 70

Amnanns comesoro Gasanca B Gacceiie pexu (taba. 11-1) cBHIETEALCTBYET O TOM,
9T0 HOJ3eMHA JeHYNaIIA 3[[eCh OCYIecTBIACTCA 3a CYeT BRIIEIaTNBANIA H3BeCTKO-
BHCTHIX COJEH, COJeP;KalmmXcs B PXJLX moponax. [lepecserom Ha rHaporapOoHaTH
KAJBIUHA I MATHOA IOAy4nmM npubananreasnoe comep:kanne — 196 mz/a Ca(HCO,),
n 46 me/a Mg(HCO,),. [lanee nepecuntaeM mnoxydennne pesyabtatel Ha CaCOg
n MgCO,, nepexox Koropeix B GnkapGOHATH NMPOMCXOANT 10 PEARINAM

CaC0g-+ COy-+ Ha0 —» Ca(HCOg)s;
MgCO0g- COy+ H0 — Mg(HCO4)2,

CaCo 100 MgCO; 84
COrJIacHO KOTOPBRIM mi-)—z e W =0,62; ‘M_g(ﬁf:ﬁ = —Miﬁ = (JiB8 IMony-
ynM 121 xe/a CaCOg n 27.»;37/; MgCOg nam 1,21+ 107 m/x3 CaCOg 1 0,27 - 1074 m [u3
MgCO4, a Ha Bechb rpymTOBHI CTOK 1,48-1074 %< 62-106=9,1-10% m/e0d mmm

9,1-10%
T 3 M2
) 16,7 mfe0d c 1 M2,

IpoanaansupyeM noJyuenubie peayasrarsi. IIpi pacdere mpHHENMANOChH, YTO
BBIHOCHTCA YTJEKHCJBI MaTHNii, KOTOPOT0 NpPaKTHYeCKH HET B Nopomax. Bectw
lepecyeT Mo AOJOMHTY TaKiAe He IMeJO CMEICHIA, TAK KaK TOMIMO HeTo B JIe/IHUKOBb X
NOPoJiaxX MMEKTCH B PA3HOI CTENEHN J0IOMATHSNPOBAHHBIE NEPeTePTLIe H3BeCTHAKI,
cofiep;kanne KOTOPHX YCTAHOBHTH HEBO3MO;KHO. Mul oneHman, takuMm obpaszowm,
TOJBKRO CKOPOCTH BEIHOCA KapOomaTHLIX coneit B nesoM. Mexojijubie ganHbie, TPHHS-
THIE JUISI PacueToB, CpeiHecTaTHCTHYeCKNe, NPYTAX IyTeil BHHOCA KapOOHATOB HeT,
noctrynnenie ¢ arMocepHnMI ocajkaMm  cocTaBiser ~4% 0T BHIHOCHMOTO
(raba. 11-1), 7. e. yuer Toii Beamununl, Boobme ropops, we obasarened. B parnroM
KOHKDETHOM CIIy9a@ MK e 3HACM N MOXEM YMeHBINITS HONYYEHHEIH Pesyabrar
Ha 4%, omemmp Tarnm ofpazoM mojseMHYID jAeHynaumio B 16 m/z00 ¢ 1 xm® nan
1,3 m/mecay ¢ 1 kx®. Dra BeaNUNHA XOPOIO COIJIACYVETCS C BHIHOCOM KapOOHATHHIX
colleil B Me;KeHb MajbIMII pexamn 9Tux paitonoe [HKoporkos, 1967].

B page cayuaer atmocepHoe npomCXoikjeHHe HEKOTOPHX CoJeii
B TPYHTOBHX BOJax I03BoJfAeT Bepaforath IHAPOXHMHYECKHE KpPHTEe-
PUE OIEHKH MOM3EMHOI ACHYJAIHH [0 COOTHOINEHHI0 pa3HBIX HOHOB
B TPYHTOBHX Bojiax. Tak, aHaJH3 reoJoru¥ecKOX M THAPOXHMHYECKHX
JaHHKX Ha miaomazan Ajgepckoii muamemnoctn [Pomanmka, ITapaos,
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1964] nokasmmaer, uro B paiione Kankasckoro mofepeikbs 0CHOBHBIM
HCTOYHMKOM IOCTYILICHHA XJOP-HOHA B TPYHTOBBIE BOALI ABIAIOTCH
armocepHEEe ocajika. BEMHCINB 10 XJOP-HOHY creneHb KOHIEHTpPH-
pOBaHUA [JA TPYHTOBHIX BOJ PasiNiIHBIX OTI0KeHHIT, MOAKHO 3aTEM IO
coctaBy arMocepHEIX OCaJKOR I TPYHTOBHIX BOJ HOACYNTATHL ILOJIIO
nonop armoceproro mponcxozxkmenus. Ma rada. 11-6 sugHO, uro ocnon-
Hasl moj3eMHAaf JICHyJalusa UM B 9TOM paiione OCYUECTBAAETCA npesije
BCEro 3a cuer BHHOCA KapOoHaToB i cyiabdaroB KaJubUus.
TABJINITA II-6

Joaa HOHOB M3 aTMocg)epHBIX OCAJKOB B rPYHTOBBIX BOJAX
Annepexoii nnsmennoctn, 9 [Pomamnka, Ilasnos, 1964]

Oraomenus Na'}-K' | Mg” | Ca” | CI" [ 8O | TICO;3
|
Cpura:
XOUTHECHIST /oy in i e s i e 46 100 10 100 42 15
COTHBERAT T et a, aone + U0 95 112 10 100 46 18
MBICOBIIHEHCKA A AN e 60 58 13 100 14 30
a,ll,.l(’pl’.'haﬂ S g 104 100 26 100 37 58
Heoren Rty i eimat Ll 250 210 32 100 156 61
AjunoBii:
AT R e S e 129 82 16 100 | 136 22
05 MBEIETRL * o)l tiari sl o 140 200 21 100 | 114 37
YerpepTH4HLIE:

AJLTIOBHATIBHO-eTIOBIATLHLIe
muamernoctn [eoy — Mexa-

usiy 38 54 7 20 50 12
.'Iarynnme II\wpeTuncmn ;m—

ORERL- A ST T 44 50 8 35 17 16
JIeII0BHAJIBHEIE y'chHa HH3-

MEHHOCTI \epma — I{),ue«

nera . 39 75 8 27 36 14
BEICOKIX \mpcmix Teppac e 27 68 6 13 23 13
Hamopabie BOJIbI /{peBHEYePHO-

MOPCKOTO TOpPU30HTA . . . 60 100 11 100 71 17

-~ &

Hanase tada. 11-6 Bei3siBal0OT HEKOTOPOE COMHEHHE B NPABMIBHOCTH
BeIMYNH JIIA HEOTEHOBHIX W AJIIOBHAILHEIX oTXoweHWE pex [lcoy
u Masmrer. OHAKO MOIyYeHHEE 0 HEM IUQPH BCe JKe HMEIOT Olpeje-
JIEHHOE 3HAYeHNe, TaK KaK IIO3BOJAIOT OPEAI0J0KATE, YTO 3HATHTEIbHAS
JIOJISL COZIEP/KAIIET0Csa B MX BOJAAX XJ0pa MMeeT He atMoc(epHOe, a MHOE
mpoucxosrpenne. B ornoseHEHAX HeoreHa, BHJMMO, ele COXpPAaBHIHCH
Mopckne coxm; 810 scHo m3 radm. [I-6, orpakaromeii cymectsenHoe
3apeIIeHNe «aTMocepHOil» gonm HaTpus, Maraud, cyiabdaros. [To anma-
JOTHYHBIM TIOKA3aTeJAM MORHO TOBOPHTH O HE YITeHHOH HaMH J[0Je MOp-
CKHX COJIeil B alNIIOBHAJTBHKIX 0TIH0/keHnAX pexr Ilcoy m MasmmTa (Bujmmo,
B yCTBeBHIX yuacrikax). HpoMme Toro, B JloiHAX 3THX pex Habaiojaercs
HaubOMBIIAA KOHIEHTPALMA HACeIeHHsA, YTO TAK:KEe MOeT OHTh mpPUIH-
HOIl NOCTYINIEHHA /ONOJHUTEILHOTO KOJHYECTBA COIeil B TPYHTOBHE
BOJIBL.



Ouenneag KOJHYECTBEHHO TPOIECCH dPO3NN, HAJ0 BCerja mMoMHHTD
0 JMATeKTHYeCKOM e[HHCTBE dposuu H akkymyasumum. Tak, mexanm-
yeckas 9poauA Ha BojocOope M B pycie peKH BCerjia CONpOBOKAALTCH
ofpasoBaHneM aXJOBHAJbHEX Teppac. HoaudecrseHHOI XapakTepu-
CTHKOIl AKKYMYJIATHBHON J@ATENBHOCTH PEKH MOKeT CAY/MRHTh OTHOIIe-
HUE Beca aJdOBHATBHHX oTaokeHnidn W k miomaaum sopocbopuoro Gac-
ceiina F. Iry xapakTepHCTHKY HA30BeM MOJAYJIeM aKKyMy.IdaTHBHOI fe-
ArejibnoeTn pekn M,

M, —;—?. m/Em?.
Bec annopnaabHbIX OTIO/KEeHMI, ABIAOIUXCA TNPOAYRTOM BPO3HOHHO-
AKKYMYJATHBHON JeATeJAbHOCTH PEKW 3a KOHKDETHHII mepHojx ee pas-
BHTHA, paccuutThiBaerTcs 1o o0beMy 3THX OWIOMEHHIE M UX cpejiHeMy
00BEeMHOMY Becy, a 00beM alIBUA — 10 JaHHEM OypoBHX H reoduzu-
yeckuX pabor W 3aHENMAeMoli WM IUIOMaTH.

Beanwanssr M, u M, , ceasanm Merny coboii spemenem 7. Yepes
COOTHOINEHNE ATHX BeJMYHH MOKHO TOJ0NTH K HCIOOJb30BAHHIO 3PO3H-
OHHO-AKKYMYJATUBHON JeATENIbHOCTH B KA4eCTBE «OeCOUHBIX 9acosy [Bo-
aun, 1946]. Ilpunnmas, uro semxmuuna M, , XapakTepuayer TBep/blil
CTOK, TOTePAHHBIL JJMA AKKYMYJIALHN, MO;KHO COCTAaBHTh ypaBHEHIE
M n
i My ,(100—n) '’ (11-8)
rjae n — goas M, , OT BCero KoJHYeCTBA HPOAYKTOB BOAHOII 2posmu;
T — Bpewms, norpeGopaBnieecs s 00pasoBaHus alTIOBHA.

ITpusep. P. Manvra (Yepnomoperoe noGepesrbe Hasrasa) apounpyer pelined
B BEPXOBBAX T OTYACTI B CpejneM Tedenni. B HH30BLAX NPONCXOANT MHTEHCHBHOE
HAROIJIEHTe AITIOBIA, co3fapmee o0IMIPHYI aKKYMYJIATHBEY0 pasunny. Iliomans
Dacceiina peru 885 xx®, MI0MANb AKKYMYJIATHBHOI OWMEHHON paBHENHET ~13 5 s,
Cxsazgunsl, 1podypeHHke B IMPeeaax dToil PABHHHEL 10 TAyONasl 40 M, HE BCKPHIIN
BCI TOJNIY &JJII0BHA; 3JdeRTpopassemouHsii mpoduan BI3, mepecexkmuilt noanmy
B 5,8 Ea OT yeThA, I0KA3AJ MOLIHOCTD AJLIOBHANLHEIX oTaomennit 70 x. [Ipunnman
3Ty MONHOCTH 34 CPeJHIOI, MOMKHO paccyntath obwem ammioBus: 70-13,5.100 =
= 945-10° x%. IIpn obbemuom Bece 2.0 moayuaem

. 106 . b
M{'l e &8;2__2—_:2’1.106 m ¢ 1 km2,

ITo panmmim A. H. [lasmosa [1968], Moxyas BaBemenHnX HanocoB M, , B Hi-
30BbAX pern cocraBager oroao 110 m/kxm®. Ilpuanmas n = 20% (ropuas pexa,
¢ DOALNIIM KOHYCOM BBIHOCA), IOJYYaeM

2,1.106.20
=t T 5900 mer.
i 11080 200 ner

Wa meropun reosormueckoro passuria Yepuomoperoro mofepessss B aHTpoO-
MOTeHe H3BeCTHO, YTO SPO3HMOHHLIE BpPes A0JIIH 3TOTO pailoHa COOTBETCTBYeT HOBO-
9BKCHHCKOMY Oasmcy apoamm, T. €. BOpact ero onxoxo 5000 mer.

KAPCTOBBLIE MPOIECCBHI

K nmponeccam nmopsemuoii enypaunn oraocures u obpasosaHue Kap-
CTOBBIX IYCTOT U noJgocTeil B H3BECTHARAX, JOJOMHTAX, I'HOcax, rajloui-
HBIX COJAX. Hponeccu ACHYAallHA OpPOTEKAalT B 3TOM ciayvdae GHCTPBE.
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YeM B CHIHKATHHX HOPOJAAaX, W NPHBOJAT K HOABJEHMI0 IOp, Kanepm,
KPYIHHX IEmep I KapcTOBEX XOf0B. B ouenKe WHTEHCHBHOCTH pa3pH-
THA KapeTa MMEWTCA CBOs cuenudpuka w onpeferennme Tpagmmuu. Con-
PEeMeHHYI0 AKTHBHOCTbH KAPCTOBOTO HpPOTECCAa HTPUHATO BHIpazKath $op-
mviaoit [Pogmonosn, 1950]

A= 100, /s, (11-9)
rge A — mokazaTellk COBPEMEHHOI AKTHBHOCTH KapCcTOBOIO TpoIecca;
V — ob6mem mopojsl, pacTBOPEHHOI 3a OHNpeNleJeHHEIl 0TPe30K BpPeMeHm;
V, — ofbem sarkapcToBaHHOTO MaccuBa.

O6BeM pacTBOpPeHHOII HOPOJHEl OHpPEedsAeTCH 110 COCTABY KapCTOBHIX
BOJ M CyMMapHOMY Me0uTy MCTOYHHKOR. JToT MeTo] Haubolee mpueM-
JeM JUIS CPABHHTENBLHO MEJJIEHHO pa3BHBAKMErocs KapOoOHATHOTO
THIICOBOTO Kapera.

Jua wapOomaTtHOTO Kapcra, CBASAHHOTO €O €aal0 PacTBOPMMBIMIL
NOPOJAMH — WMBBECTHAKAMHI M JIOJOMHTAMM, aTMoCc(epHBIe BOJILI, Omaa- °
0IRe B Maccus mopoj, 00HYHO OBICTPO AOCTHIAKT Wpeela HACHIILe-
gasA no CaCO,; n MgCO,. Cropocrs pasurnsa KapOoHATHOrO Kapera
BABHCHT OT HACHIMEHHOCTH BOABL YIJIEKHCIEIM TasoM, MOpQOIOrmu Kap-
CTOBOTO MACCHBA, TAYOHHEL 3aJeTaHNA TPYHTOBBIX BOJ, ATPECCHBHOCTH
atMocepHBIX ocajKkoB (CTENEHM HEJOCHIIeHHOCTH KapOoHATAMM Mar-
HOA M Kaxenus) u paga apyrux daxrtopos. Ilosromy Benmumna moka-
3aTeNis AKTHBHOCTH KaPCTOBOTO IIPOIEccA M3MEHAETCsl B IHHPOKHX Hpe-
jenax. MsgecTHEl BeIHMYMHEBI MOKAasaTeldd AKTHBHOCTH PasdBuTHA KapHo-
nataoro kapera ot 0,0001 mo 0,49 [Pogmonos, 1958].

Caenyer sameruth, 4rT0 ncnoiansosanne dopmyasr H. B. Ponmonosa
BO BCeX caydasx rtpeGyer TIATEJIBHOTO AaHAJIN3A TeONOTHYECKOil 00-
CTAHOBKHM, XNMHYECKOTO COCTABAa aTMOC()epHHIX OCATKOB, XapakTtepa
OHTAHWA H PpasTpyskn HofseMHBX Box. QopmanbHOE HCHOJb30BaHHE
aToil OpPMYJIEI MOKeT HPHBECTH K rpyORIM mpocyeram.

Hpuxep 1. Ilpepnaraercss OUEHUTH HHTEHCHBHOCTL HPOIECCOB COBPEMEHHOIO
rapcroobpasoBannsa Ha JIEHHHTPAJCKOM MECTOPO;KAEHHH IOpoYnX ciaanues. Mme-
IOMmiecs JAHHLE: Ha MECTOPOKICHWH paadpabaThiBaeTcsA NPOMBINLICHHENT IJIACT
MOUIHOCTEIO OKOJIO 2 A, COCTOSIIMIA N3 YeThi peX cOMMKeNHEIX CJI0eB TOPIYeTO CAAHNA,
pasjesenHNX TPeMsa HPOCIOAME H3BecTHAKa. IIpoMmnact sameraer na rayGnue or 40
1o 120 x or mosepxunocTH. ClaHen NPHYPOYeH K TOJNME 3aKAPCTOBAHHEIX H3BECTHA-
KOB OPXOBHKCKOIO BO3pacTa (rOPH3OHTH OT BOJXOBCKOTO 0 Habazacckoro), MoIm-
HOCTB KOTOPEIX 0T 80 7o 160 x. Hmke s8aneraioT HeCKH M IeCYAHHKH NaKepOPTCKOTO
rOpPHU30HTA HIKHEr0 oppoBmka. OGpasoBaHme KapCTOBHIX HOJOCTEN NPOHCXOIWIIO,
NO-BHAUMOMY, B TePHOAH IHTEIBHHX KOBTHHEHTAIBHBIX IEPEPHIBOB, HAYHHASN
0T HIGKHEJeBOHCKOTO. Pazanuns B INTONOTHYECKOM COCTABE OTAEJNLHBIX TOPH3OHTOB
KapboHATHOI TONIMM OPAOBNKA ¥ IEPHOJE BpeMeHHOI cTabnausanun Gasuca sposmn
o0yCHOBHIIN ONpEICACHHYI0 (DTA;KHOCTHY B PABBHTHN Kapera, 00mas MOIMHOCTH
manbojiee 3aKapCTOBAHHEIX CJ0EB COCTABAAeT B cpepHeM 35—40 x. CoBpemeHHOI
aposnonHoil ceTsio (pexn Hapopa u Ilaocea ¢ mpurokamn) Bekpsito me Hoaee 10—15,
peaxo o 20 ax BepxHeii acTn KapGoEATHOM TOAMM OPAOBNKA, 3jech Habmofaercs
OMOJO}ReHHNe AipesHero u caaboe passuTHe coBpeMeHHoro kapera, OcTaibHas 4acTh
KapOOHATHOII TOMIIN 3ajeraeT HIZKe COBpeMeHHOro 0Gasmca Spo3MH W [0 Hagaia
paspaborkn Mecropokaenns (1934 r.) coBpeMeHHOMY 3aKapcTOBHBAHNI0 HE IOABEP-
ranack. Paspabotka MecTOopoJieHHs TPHBENa K PesKOMY CHIGKEHWI) IThe30MeT-
PHUECKOli MOBEPXHOCTH BCeX BOJOHOCHBIX TOPH3OHTOB M 00pasoOBaNHI0 KPYHHBIX
JieNPeceHONHLIX BOPOHOK, JINAMETP KOTOPHIX JIOCTHTAeT IO HWKHEMY TOPH3OHTY
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KapOonarioii roamu (taaanuckomy) 25—30 xa. Ofmee KoanMUECTBO OTRAUYNBAEMO
BOJABL M3 dYeThipex INaxT MecTopojemisi cocrtaBaser ma 1. 1 1969 r. 3500 % u.
OTRAuNBaeMbl® IMAXTHHE BOJE HMEOT OYeHb OJHBKWIT 1A BCceX MIAXT COCTAB If
B CPefHeM CONeIKAT, Mm2/al

Na R Mg O el - Bor . HEHE
42,7 339 648 380 744 313

@

IloBurmennoe cojepAanne Marung CBA3AHO ¢ PA3BHTHEM B KapOOHATHOM TONINE
JIOJIOMHTOB T JIOJIOMITH3WPOBAHHEIX I3BECTHAKOB, a cyab{ar-imoma — ¢ pacrsope-
HHEM cyaQHI0B, 4a4¢TO BCTPEUAIINXCA B KAPCTOBLIX HAPYIICHUAX. Y CIUIEHNE BOJ{0-
o0MeHa B CBA3H ¢ HKCILIVATAL[IEH IIAXT 3aMETHO XOTA OLl N0 MOBHINEHNI0 CORep:ka-
HHA cyAb(aT-noHa B MAXTHRX Boax B 15—20 pas 1no cpaBrenmo ¢ HAGTONaBIIIMCA
B HAuYaje 9KCIUIYATALLHA MECTOPOK/IeHH.

IlepecueToM B MIJITHTPAMM-9KBHBAJIGHTE HA JUTP MOJYYHM B COCTABE IIAXTHHIX
Bog 5,13 rupporapbonar-nona, 2,79 marmma n 1,9 kaaeuusa. [IpaanMaeM, 4To Bech
RaJdpnmit 1,9 ae-ske/4 MATHHA CBA3AHLI ¢ BHIIEJAYNBAHNEM KapboHATOB (MOKHO
IOKA3aTh, 4T0 OCTAJLIHON MarHWIl NONAjaer B pacTBOp npn oOMeHHEIX peaRMHAX,
YCIUIMBAWMMUXCA B TPICYTCTBINM OPTamNdYecKOro BemectBa cianma). I[lepecumrtan
arn copep:kannsg Ha CaCOg m MgCO, (amajormyHo mpuMepy Ha cTp. 46), moxywaum
BoiHoc 162 me CaCOgz m 80 me MgCOg, uro cocraBiser

242+ 3500 - 1000 - 365
- 1000 + 1000 - 1000

=T4,3-108 m[e0d

WaH, TMpPUANMas o0BeMAnii Bec mopoj pasHEIM 2,6 m/a®, 28,6-10% x®/z0d.
IlockoabRy 3aj0/KeHALIE B pacuer MI@psl BOAOTPITOKA II XHMIYECKOT0 cocTasa

TOYHBI, JOCTATOYHO TOYeH W peayabrar. Ilomywenuas nudpa, kasamoch OB, Beania
M OJKHA YUNTHBATHCA IPH BeJIeHNN TOPHEIX paloT W OIEHKe YCTOHYNBOCTH TOPHLIX
puipaboror. Ecan, ofmaxo, yuecrh, 9To 8T0 KOJMIECTBO KAJBIATA, TOJOMATA H 1010~
MUTH3HPOBAHHOTO H3BECTHAKA BLIHOCHTCA CO BCEIT MIOMAM JIeTIPECCHOHHOR BOPOHKI
auaMeTpoM ~30 ka, TO HOJYUeHHET KOA(PPUINEHT aKTHBHOCTH KapETOBOTO IIponecca
oRazkercs Heperamr. Jaa Toro 4rolel €ro MO;KHO ObIJI0 CPABHMBATH €  JAHALIMII
H. B. Popgmonoa, npumem 3a Macimra® spemenm 1000 qger. Ilnomags Maccmsa
n-300002
———— m? (~T00 xn?). Cpegwsa momuocTh. 100 ». O0BeM MaccHBa COCTABAT
7,04-1010 3,

|4 28,6+ 108 - 103 . 102

Ad=——.100=
Vi 7,04 - 1010

=0,04%.

Hmeercs eme 0/iH0 YA3BIMOE MecTO B IpojiesannoM pacyere. I1o qaHHEIM Mereo-
craanuu r. Baagas, xapaxrepusywomeii <gmersies armocdepurie ocanxn Cesepo-
3anaga PCOCP, cojep:kanie B, HUX TIIporapboHaT-MOHA HIYTOMRHO M COCTABJIAET
B cpexHeM 2 2 we/a. Takroe cofep:kaHme NpH ONeHKe NHTEHCHBHOCTH KapceToobpazo-
BATEJNBHEIX IIPOLECCOB MOJKHO He YUNTHBATh. Heiam, ognaxo, Mel ofpatnmes K jgasH-
HEIM HEIOCPe[CTBeHHO HA MEeCTOPOMICHHH, TO OKA3KIBAGTCH, UTO BCJIEJCTBIE PaboTH
ClaHmenepepadaTHBAIOMEro 1 IEMEHTHOTO BABOJOB COAED/KAHME TIIpoRAapOoHAT-
HOHA B aTMOc(epHEIX BOjlaxX yBejuunBaerca B paiiome r. Caanmul no 75—230 me/a
#, KAK IMOKASKBAOT pacyersl KapGOHATHOTO PABHOBECHSA, AT BO/H HACKIIEHK KapHo-
HATAMH KaJBIMA M MATHAA €Ile JI0 CBOer0 HPOHHKHOBEHHA B KaPCTYIONHEeCH IO POkl
[Koporkos, ITaykep, Ilusbau, 1970]. Ilaomajas akTHBHOTO BOBJEHCTBIA 9ejaoBede-
CROIL JIGATeILHOCTH HA cOCTAB aTMOC{HepuLX 0Ca[(KOB TOTHO He H3BECTHA, HO 110 BECLMA
npuOIN3HTeIBHBIM JAHHEIM COCTABIACT Bemmauny mopsaaka 100 xa®. Mexmogenne
ee H3 O0mell mIomajn yBeJMYNT HOJAYYCHHOe BHAYCHHE - [IOKA3ATENA AKTABHOCTH
KapeToBOro mponecca npumepro na 15% . IMoaydennoe sHauenne IOKa3aTexs COBpe-
MEHHOII aKTHBHOCTH KapcTOBOIO Iponecca B paitome JIeHITHTPagcKOro MecTOpOKIie-
HAS XQPAKTepH3yeT B MepPBYI OMepe/lh YCIOBHA IICKYCCTBEHHO COBAHHOTO BOJHOTO
pe:KEMA B Ipomecce JKCIMyaTamuu Mectopoxgenus. Jlo Hagaza dRCIAYyaTar i
MOKA3ATENE OLII BO MHONO pas HILKe.

Hpumep 2. HacKOABKO BayKeH JETAJNBHLIE TIHPOTEOJOTrNYeCKMIl aHaIn3 mpn
OLEHKe KapCTOBHIX NPONECCOB THJIPOXHMIMECKIM MeTO[0M, IOKA3KBACT ONLIT H3yUe-
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 umA OJHOTO W3 CAMBIX MAPKHX KapCTOBHIX paitonos erpamsi — Toproro Hprima.

1lpn mepBoii onenke HHTEHCHBHOCTH Kaperosoro mponecca H. B, Poguonos [1958],
HCXO/IA M3 CPEJIHETO ©OCTABA POAHHKOBHIX BOJl M 00BEMA KAPCTYIONErOCH Mac-
cHBA, OJYTII BeJNUIHY NOKA3aTedd AKTHBHOCTH Kaperosoro nponecca 0,08% sa
1000 aer. Ilpm gerasbhoM nayueHnH KpeMckoro kapera B. H. Jlybaanckam [1967]
u 0. M. Miyrosey [1969] Oniso mokasamo, wro mpm pacueraXx HeoGXO[MMO TIPHHE-

~ MaTh BO BHUMAHNE MCXOfHHIIT cocras arMocepHBIX ocamkos, ocobennoctn peaneda,

TEKTOHHYECKYI0 HapymeHHOcTh. IHa 0HOM M3 TekToHHMuecKHX OXoKoB OnaH BhIge-
JIeHLl OTAENLHEE THIE BOJ| pasnoro cocrapa (taba. 11-7) m mojcuntana poiib Kam-

J0r0 THOA B BOJHOM Ganance, W TOJABKO TOTOM OBIJ cjeJlaH pacHeT lOKasaTels co-

BPEMEHHOIl AKTHBHOCTH Kaperosoro mpomecea [MIyros, 1969]. IMpunss mromans
raperylomuxca nopox F = 385 sx?, obwem V, = 144 xka® m yneasHuli Bec
mapectHAKa d = 2,7 m/x®, 10. M. lllyror noayuwn ypasHeHne

R _ (P—O—Hn+8,+3,+835) F - 100
4=—5—-100= v,

_ (140,9—51,25—4,3+40,124-0,21--0,33) X 385 X 100
2,7 X 108 X 144

(ycropmbie obosnauwenns cm. B rtaba. 11-7).

= (,0084%

TABJAUIIA 1I-7 J:
Crarbm Damamea kaperosbix Boj Iopmoro Kpemma [Mlyros, 1969]

X 0 Honuwii cocras, mz/a
= S\O s
Tun Boj = BE i 21 iy ' M, m/aaaa
§ o|B5| 7 Mg | Ca” | Cl' | SO; [HCO; ¢1 wx
oE|=R| =
Ammocdeprnie ocaji-

o R S (] 46 84| 0,26 6,4| 5,6 ad 11:25.0: 525
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Taxum 00pasoM, MOKA3ATENs KAPCTOBOIl AKTHBHOCTH, PACCHNTAHULIL C YUeTOM
JIONW pasHbIX THIOB BOJ, HA OCHOBAHWH THIATEJIBHOTO AHAAN3A IHAPOIe0J0THYCCKOTO
Marepuaja OKasajcA HAa NOPANOR HIKe.

Mpunep 3. PaceMOTpEM IpPAMEp OLEHKN AKTHBHOCTH COBPEMENHOI0 ITpOLecca
Kaperoobpasopanna B rancax [Cxeopmos, 1955) ma ygactke peunoii joaunsl 8 Bam-
rmpekoit ACCP.

I'mncaMm KYHIYPCKOTO APYCa HHZKHEI NMepPMII CJ0jKeHa HIKHAA YacTh CKJIOHA
Joauas Ha Beicoty 20—40 a Haj, YyPOBHEM IOBEPXHOCTH IIOMMEHHON Teppachl.
Brime saneraior nopojsl KpacHOLBETHOH Toamu yPrMeKOTo spyca (Meprean, Mepre-
JHCTHIC TIANHLI, HECYaHHKH ¢ TOHKMMH IPOCIOAMHE NaBecTHAKOB). K Kpacmonperam
H TPEmIHHOBATHIM IHIICAM IPHYPOYEHL PYHTOBbIE BOALI. PassnrtHio Kapera crnocod-
CTBYIOT MHOTOUNCJEHHBIe KAPCTOBHIE BOPOHKI HA CKJIOHe. B mpejenax THICOBHIX
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CJI0PR MOI'YT OWTH BEIIEJEHE! J(Be 30HBI: BEPTHKAIBHOI H FOPHBOHTANLHON IAPRYIA-
I BOjE. B pesyabraTe passuTHA KapeTa HA CKIOHE HOYTH €XKEerojin0 BOIHHKAIT
BOPOHKH KOPPOSHOHHOrO W NPOBaILHOro Timos. O0BeM HOBHIX BOPOHOK, o0pasy-
WIHEXCA HA YIACTKe UPOTMHKEHHOCTEI0 4 xae W mmpuaoit 250 m, cocraBiaser B cpej-
mem 300 »? [200. Habmopenns, NpoBojMBIIICCH B TOUSHII® YeTHPEXJITHEr0 Neprosa,
MOKa3aJ1l, 4T0 HA NOBEPXHOCTHLIL CTOR pacxXofyerca B cpejsem scero jumb 17%
TOIOBEIX aTMOCHEpHEIX OcafkoB. JTa NuQpa HECKOJbKO 3aBLIIIEHA, TAR KAK BRIIO-
HAeT YYACTKM HEKAPCTYIOMEXCA mopoji. Beanmumsa wcmapemus cocraBiser ~40% .
BenmumHa mojzeMHOTO cTOKAa cocTasiser, TakuM obpaszom, 100 — 40 — 17 = 43%,
T. €. TIPA CcpejieM KoJmwaecTse atMocepHRX ocafgroB 500 wma/200 jus paccMaTpu-
BAEMOI0 yuacTKA CKIOHA ¢ BOXOCOOPHEIM OacceiimoM miaomaisio B 4 su® — 1 MmuH. u®
BONE B T0j1. OHOBPEMEHHO B Npomecce HAGIOJENNMii 32 XUMHYCCKIM COCTABOM IIOj(-
BeMHEIX BOJi BLABHJIOCH, UTO NCTOYHHKH, PACHOIOJKEHHBIe B BepXHeil 9acTH CKIOHA,
umeror mumepanuzanmio 0,3—0,5 2/4 m rajporapGoHATHHIl KalbIHeBHIH COCTAaB,
a B HmKHeH — muanepasmidanmio 1,3—1.5 /a4 m cynsaTHEIT KaJbIMeBHIl COCTAB.
Hmxke ypesa BOgS B PeKe B 30HE TOPH3OHTAJBLHON IUPKYJAMUN I'DYHTOBBe BOJLI
Hacumensl rumncoM. O0BeM 30HE, B KOTOPOil NPONCXOAAT MPOMECCH KapcTooOpaso-
BaHAEA, onpenensercs peamunnoir 18 mam. »°. O6GheM BEIHOCHMOTO THICA [0 M3Me-
HEHNI0 MUHepPAJIH3aIl IPYHTOBHX BOJ I BEJAHMYHHE IOJ3EMHOT0 CTOKA COCTABIAET
350 u® ramca B roj, ¥TO X0pOMIO COTIACYeTCH ¢ BeANUHHOI, MoayueHHO HabGmofme-
HueM sa popoHkamin. ITokasaTenh AKTHBHOCTH KapCTA COCTABHT

L Wil 4000

By —=1.679,
A 18 000 000 100 =1,67%.

PaccuntaEnas BeJnumHA TIOKA3ATeNA AKTHBHOCTH MOKET PACHEHHBATHCA KAK
BECHMA OPHEHTHPOBOYHAH, MOCKOIABKY B JaHHOM caydae TPYIEH TOYHEI yueT oGnema
RapCTYWINEHCA 9aCTH THICOBOTO ILIacta. BmecTe ¢ TeM 3aMeTHO, 4YTO pasBUTHE
FHIICOBOTO KApeTa LPOVCXOJNT 3HAMMTEILHO WHTeHCHBHEI, dYeM KapOoHATHOTO,
XOTA KJINMATHYECKHE 1T TeoMOp(OJOrmYecKne YCIOBHA JAHHOIO YYaCTKA MeHee
GIATONPHATHLL JUIA PASBHTHA KAPCTA, €M PACCMOTPEHHKIE B HpPELH/IYIIEM npuMepe,

Cros cmenudmka, cBA3aHHAA € OYeHB BEICOKOI pACTBOPHMOCTBIO
XJIOPHAHEIX COJEH, MMEeTCA MPH ONEeHKe CKOPOCTH 00pasoBaHHMA COMfA-
HOro rapera. Ilpm sajerammu mopoj HIDKe YPOBHA I'PYHTOBHX BOJ pa-
CTBOPEHHE M3BECTHAKOB, /IOJNOMHTOB M I'MIICOB PE3KO CHIKAETCs, BOJIHI,
Kak OpaBHI0, IOCTATAOT Ipefiela HackmeHna. ConsHbe jKe Tela 9acTo
MHTEHCHBHO PpACTBOPATCS HEU/KEe YPOBHA TPYHTOBHX (HA/CONEBHIX)
BOJ, IpAYEM PACTBOPEHHEe MPOHCXOAAT IO BepXHEil IIO0CKOCTH COJAHOTO
trera wam miaacra. I'. B. Hoporkesma [1961] npepnaraer pus raxoro
cAydJas OIEHKY KapcrooOpasoBaHUA IPOHMSBOJAUTH 10 (opMmyie

H =~ +1000, (11-10)

rage H — cpejaAsa BednunHa NOHIKEHHA NorpedeHHOl MOBePXHOCTH
CONAHOTO Tella 3a CUET PACTBOpPeHHS, MM/200; F — nmomans tema, m?;
V — cymmapaHil 00beM COIM, BHHOCHMOI 3a I'0J 32 Ipefens miomanu £
(ompepensieTcs MO XHMHYECKOMY cOCTaBy Bojsl mcrognmkos); 1000 —
KoaPUIMenT, YIATHBAIOMHIT pagMepHOCTh (IePeBOJl 13 METPOB B MEJI -
METPHL).

Hoxbaysace o10it opMyT0ii M pesyrbTaTaMi ONpoGOBAHUA MCTOTHH-
kos, I'. B. Koporkesma [1967] ounenun ckopoers nogaatns Mugepckoro
conaHoro Kymoxa seqmaunoil 0,372 ma/e0d. O pocre nymoaa, Kak yKa-
3HIBAET ABTOP, CBHJETENLCTBYIOT U Teojorudeckue (Gaxrthl: THCIOKAI[NN
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. YeTBEPTHYHHIX OTIO/KEHHII I NATHKPATHOE VBeIHYCHHE OKO0JI0 Hero
* yKJIOHA WpojoabpHoro mpoduas p. ¥ pana.

Ilnomannoe BEImMeravNBaHNe IO HOBEPXHOCTH CJIOfA, NPUBOAAILEE
. K IOPOBAJaM U ONYCKanWo OOMBIINX TIOMAJei, W3BECTHO W [ THICA.
- B 91ux caywasx A olleHKH WHTEHCHBHOCTH IIPOIECCOB Kapcroolpaso-
- BaHNA MOJKHO Tak:iie mcnoabzosats dopmymny (II1-10).

Bce nmpusesiennsle gopMyIs H HHTEPIPETAIMH MMEIOMErocs THAPO-
XUMHYECKOT0 MaTepHala M0 OIeHKe IPoIeccoB KapcrooOpasoBanus
OCHOBAHH HA OIEHKE (aKTHIECKOrO PesyiIbTaTa IPUPOJHEIX IIPOIECCOB.
Boamoxken u apyro#i mojxoiq K Takoil OlEHKE — 10 JAHHEIM O COCTaBe
arMocepHEIX OCajKkoB M Kaperywimuxcea mopoj. Ilpmmepom rakoro moj-
Xo/la ABIACTCA BOUEINIT BO MHOrHe y4eOHHKH W CHPABOTHUKI METOJ
M. . Jaoresa [1939]. ITo @. @. Jlanresy,

il (S"S—:y’” i, (11-11)
rje J — MHTeHCHBHOCTh KapOOHATHOI arpeccmi, yei. efl.; S, — npe-
JleNIbHOe COfleP/RAHNe CBABAHHON YIJIeKHCIOTH B jaHHOI Bome (T. e.
Ta KOHIEHTPAIUA, KOTOPYO Oy/leT MMeTh BOJA IPH IMOJIHOM HACHIIEHNN),
M2ja; y — PaKTHUECKOE COJep/KAHNE CBAZAHHOH YIJAEKHCIOTH, M2/.1;
i — yCOOBHAS eMHHANA, BHPAKAIMIAA WMHTEHCHBHOCTH KapOoHATHOI
arpeccmu s Bofsl, y kotopoit S, =1,y = 0; §, — y — xkapOonar-
Haf eMROCTH JaHHOIl BOJBI, XapakTEPU3YIas cofep:RaHne B Held arpec-
cupHoit CO,.

lloasaysace aroit ¢opmyaoii, E. A. Hporosa [1957] onpepernia
BOZpACT Pas3aMYHEIX IPYOD KapCTOBHMX BOpOoHOK B Oacceitme p. Typm
B sapucumMoctn ot nx oobema (tabn. I1-8). IlonyduesHEe qudpur, Kak yKa-
3BIBAET ABTOP, OJM3KH K TeM, KOTOPHIMH JATHPYETCS COBpPeMEeHHAs DI~
porpaduuecKasi CeTs.

TABJIHBMIA II-8

BoapaeT KapeToBBIX BOPOHOK Ha Teppacax p. Typsr,
onpepeaenanii no gopmyae (11-11) @. @. JJanresa [Kporosa, 1957]

5 i Boapacr
Paamep BopoHOK, M “ -
I'pynoa | Uneao Teppacst :;Ec;g_ [‘Dogg:;l:g:ﬁm
BOPOHOK | BOPOHOK s p. Typu poHoK Teppac
JlmameTp T'nyouna e
v 2 25; 20 8 8 IV 1 850 000 Ilnmonen
IV 3 16; 18; 10 | 45 3.5; 3 111 322 500 Huxamni
TLJIeHCTONECH
111 8 4;10; 7; 13 ] 2525 2; 2 II 70 000 Cpepmumit
: 10;2; BpHol dadihq S5 JIeicTONeH
I1 5 6; 5,5; 57 3 | 1,55 1,5; 1 I 13 700 Bepxuuit
1.5; 1 IIeifcTol eH
I 3 2,5; 3; 3 10,8;0,8; 0,5 IMoiima 25004 CospemenHas
amoxa
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Ham mpepcraBigercs, OfHAKO, €UTO dopmymnoii ®. @. Jlanresa nmpm
WHTePIPeTALHH Fe0JOTHIecRIX ABTeHUIl Caeyer MoNb30BATECHA € HOIB-
110§ 0CTOPOMKEOCTHI0, MOCKOMBRY JMHAMMIKA PACTBOPEHNA B 3aBHCAMOCTH
O0T TeoJOrMIecKoro CTpoeHms u
IH{POTe0I0r HIeCcKNX YCJIOBHIL €10 n-08 Wmudma
He YIMTHBAETCH, a ONpeje/enne =
pasaHYHBX (opM YIIEKMCIOTE
B aTMocepHEX BOJIAaX rpedyer
mocTABKN TOHKHX (PHBMKO-XUMH-
qeCKHX HMCCIeJ0BAHMI HEMOCPei-
CTBEHHO B MOMEHT BhIIAJeHNA
0CAJIKOB.

IHJIPOXUMAYECKHE
MOKABATEJIH
JNEATETLHOCTH
BETPA

MNasecTHo, 9T0 BETep, MOIHU-
Masg KameJbKn MOPCKO BOJIH
WIN KPUCTAILTHL coJeil HA COJOH-
yaxKax, MOReT IIEepPEHOCHTh WX
HA GOIBmEE paccTOSHHA. ITO

80
M2/
50 \‘
e Na'+K
\ - "
S0,
209 —
T Ly
U[ 750 5250  9200r
1707 1703 6017 6011

Puc. I1I-b. HWamemenme COfep:RaHIA

Na't- K', 805, Cl’ Bnpobax moBepx-

HOCTHEIX BOJ[ HA PasHOM yJaleHHH OT

MOpH B paitone,Hosopocemiicka [Komo-
mmxeag, 1965].

1707, 1703, 6017 m 6011 — momepa mpol.

Puoc. II-6. Cxema B30HAJIBROTO pac-
IpeJIeNeHIsA XAOPUAHBIX 1T THAPOKap-
GomaTHEX IpPYHTOBHX Bop 0. CaxanmHa
[Apxanremneriit, 1959a].
Pacnpedeachue e0d: 1 — ClI'—Na’ (Ca™);
2 — HCO4—Na'; 3 — HCO3—Ca™.
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OPUBOJHT XK VBEJIHYEHHIO COMEP/RAHNSA XJIODUIHBIX U CYyJIb(aTHBX
codeil B atMocepHEIX M TPYHTOBHIX Bojax. l'HapoxmMuveckoe ompo-
6oBaHHE OTHX BOJ TIO3BOJAET OIEHUTH MAacmTadH BeTPOBOIl es-
reasroct. [Ipuveps npusegens Ha puc. 1I-5 u II-6. B oboux cayuasx
AyOmEe ¢ MOpPSA BeTpPH OKpaHmpylorca ropamu. Ha pasmmnax
MacmTa0H BETPOBOTO IepeHoca cojeil sHauureabHo Gombme. Tax, cymsa
o peayJabraTaM IHApOrecJorudeckux cheMork B Hapemnmn n ma Honbckom
IOAyO0CTPOBE, BAHAHNE BETPOBOTO MEPEHOCA MOPCKHX COJIel CHABEIBAGTCH
Ha XHIMHYECKOM COCTaBe aTMOCHEepPHEIX 1 I'PYHTOBHX BOJ HA PacCTOAHUAX,
msmepsiemax 15—20 xx u Gomee. B Hacrosmee BpeMs ele He BHpa-
60TaHEL KpHUTEPHN KOJMIECTBEHHON ONEHKH HMHTEHCHBHOCTH BEeTPOBOIL
AeSTeNbHOCTH [0 THAPOXHMUYEeCKNM HauusiM. [lambHeilliee m3ydeHue
BTOT0 fABJEHNA H pPaszpaboTKa KOJIMIECTBEHHHEIX METOZOB MOJKET HpH-
HECTH TOJIb3y HPH HMCCIAEMOBAHHI COJeBOT0 0OalJaHca MOPpeEil, COJEHHIX
03ep, COJOHYAKOB, MHKPOKJIHMATA HA HPHMOPCKHX Kypoprax u T. .



MHTEPIPETAIUSA TEOJIOI'MYECKIX I'nasa
O THIPOXITMIYECKUM JTAHHBIM

JATOJOTHYECKUIT COCTAB
BOTOBMEIMAIONUX MOPO/T

BsaumopeiicTBue npupoHEIX BOJ C PAasINIHRIME IOPOJAAMHE HCCIEN0-
BaJ0Ch MHOTEMEH chenmaincramu. MspecTHm paboTsl, mOCBANIEHHEIE
mexannaMy pacreopenns rumca [Jlamres, 1939; Jlemwenwo, 1950; ITo-
moBa, 1951], amomocuiuraror [Hammmosa, 1966, 1967; Borovee,
Nenzil, 19661, cyas¢umor [mmsdypr, Ounbmancknii, Bexangmnit, 19611,
rapbonarasix mopox [Jlanres, 1939; Anexun, Mopmuesa, 1962 u mp.],
HeeaeloBanusas Mo o0HMM BOIPOCAM KHHETHKH DPACTBOPEHHA PABINIHBIX
npupofBEsXx coexnuennii [Bepurmm, 1957; Opagonckas, 1957; Weyl,
1958 m ap.] m 1. a. OAHAaKO ONHIT MCNOAB30BAHUA PE3YILTATOB DTHX
HCCAENOBAHMII /ITA pacuera coCTaBa NPHUPOAHBIX BOJ TOKASHBAET, 9TO
BEIYACIICHHEI COCTAB 9aCTO HE OTBEYACT HATYPHEIM famuuM. Ilpuanmamm
TAKOTO HECOOTBETCTBHs OOBITHO SABJIAITCA TPYAHOCTH YCTAHOBICHUA
BA;KHEIX PACTETHHIX XapakTepPHCTHRK, TAKIX, HAIPHMED, KaK MOBEPXHOCTH
PACTEOPHMEIX MUHEDAJIOB, YCIOBHS (IIbTPALHH BOIH Yepe3 IOpoAYy,
nu@dysHOHHEE TPOLECCH, NOCTYIUIEHHE B BOJOHOCHHEIH TOPHBOHT
MOPOBHIX PACTBOPORB, OT/KHMAEMBIX I3 [JINH, BOJ U3 COCEIHAX BOJOHOCHBIX
MJIACTOB MJIH MOBEPXHOCTHHIX IIOTOKOB W BOJIOEMOB, BIMAHHE PEIMKTO-
BEIX BOJ[ CeIMMEHTAIIHOHHOTO HPOMCXOKIEHNA W T. 1. B To Ke Bpems
B pPAJe CAYYAeB Me;KAY- COCTABOM BOJBI N BMEIIAIONINX TMOPOj Halburmoma-
I0TCA ONpPEJeJeHHBE COOTBETCTBISA,

B macrosmieii riaBe NPHBORATCA MMEHHO Takme caydan. Ilepem tem
KaK paccMaTpHBATh MX, CIeyeT NOAYEPKHYTH, 4TO PEKOHCTPYKIHH
COCTaBA IMOPOJ HO THIPOXNMAYCCKHM JAHHBEIM JOJKHEL CONPOBOKIATHCH
TIIATENBHEIM AHAJH30M BCeil reoJormYeckoii o0CTAHOBKH pailoHA WM
y4acTKa NCCIeIoBaHMUIL.

RHamenmasa couxn Pacreopumocts NaCl senuka (cm. ra. I),
TMO9TOMY €CTECTBEHHO, YT0 Kaias 3aleb KAMEHHOII CONN I MelIkne ee
BKPAaIIEHHOCTH B IOPOAAX AOJKHBL JABATH OPEOJH MOBHIMIEHHOTO CO-
JlepiKaHuA XJIOPHAOR HaTpuA B Bofie. Caefys aToli mpocToii MuCan, eme
30—40 ner masam BcAKOE NPOABIEHHE COJEHHX BOJ TEOJOTH CBABH-
BaJIA ¢ BaJEramiieil rje-ro mobams3ocTH KaMeHHOi coaslo. B 5ToMm oTHO-
NIEHHH MOKA3ATENBHBI, HANPHMED, HCCIEMOBAHUA 10 IPOHCXOKICHUIO
H3BECTHEIX CTAPOPYCCKHX MHHepaXbHHX Boj. C passuruem ray0okoro
OypeHusA BRIACHWIOCH, YTO XJODHIHEIE HATPHEBHE H KaJbIHEBO-HATPH-
eBBIe PACCOMBI IMEIT B Heipax 3emam ropaspo Golee mupoxoe pac-
HpocTpaHEHNe, TeM 3aJIe/KIl KaMeHHOII COJaM, M JUIA MCH0Jb30BAHHA CO-
cTaBa ATAX BOJI KAK NPHSHAKA NPHCYTCTBUSA KAMEHHOH COJN IJIN IOHC-
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KOBOTO TIDH3HAKA HA €8 MEeCTOPORIEHMA HeoGXOMMB KaKme-TO JOTOoJ-
HUTEJbHBIE I'HAPOXHMNYECKHe KPUTEPIN, MOMHMO HAJWMYHA B BOJAE BHI-
COKNX cOJlep/KaHuii XJOPHCTOr0 HATPUA. ITH KPUTEPHU JOMKHE B nep-
BYI0 OYepe/lb OTIHYATH XJIOPHHEE BOJK, CBA3AHHEE ¢ BHINEJIATHBAHACM
KaMeHHOIl COJW, OT XJOPWAHKEX BOX CeMMEHTAl[IONHOT0 MPOMCXOMRle-
HIfA, MAPOKO PasBUTHX B OCANOTHHIX OTI0/KEHUAX.

Broepssie IBa yKasaHHEIX Kiacca XJIOPHAHBIX BOJ ¢ UX I'eHETHYECKOIl
U THAPOXMMIYEcKoii XapaxrepucTunkoit Owmm euytenens JI. C. Bama-
mossim [1960] . B roii ;xe paGore JI. C. Baxamosa mpumeniens: nmre-
pecHBle Teoqormueckne npumepsl. Msywas momsemmsie Bommt Tammumi-
CKOIf IeIPecCHH, aBT0p CPABHNI CHIBHO MUHEDAIN30BAHHKE BOJE HCTOY-
Enka Mmm-Bartvam, smxopamero na mpasom Gepery p. Hadumpmnrama
Yy HOAHOMKBA BOCTOYHOrO ckioHa xp. ba6a-Tar, ¢ Bomamm merowrmia
Xomra-NranOynar, BEIXOANEr0 Ha TpaBoM Gepery Toii jke peury ¥ 10JI-
HOMBA BOCTOUHOrO ckiona Xp. Hoiikwmray (taGa. I11-1). Bauskune sma-
HeHUA MUHEPATUSAIHI BOJBL ITHX MCTOYHIKOB JaBaji OCHOBAHNE paHee
paloTaBOINM 37ech reojoraM o0BeMHATHL MX B ONHY rpynny. B meii-
CTBHTEIBHOCTH jKe HerouHnk Xomwa-lkanOymar BHXojut u3 masect-
HAKOB TYPOHA M HUME€ET BOAY, aHATOTHIHYIO IO COCTABY BOJE, BCKpHIBA-
eMoil CKBajKMHAMH B TypoHCKNX *mspectHakax Cypxam-Jlapsunckoro
bacceiina. Wcrognmk Mum-BarMaH BHTeKaer H3 OPCKOH COMEHOCHOM
TOJIIA ¥ HECET COJM, BHINIEJAYMBAEMEe M3 Toi Toanpr. Pasmmma B co-
craBe BOJEI ATHX MCeToYHHKOB (mo copepammio NaCl, J’, Br’, K’,
roaddunuenram Cl/Br, rNa/rCl) cuennaibHEIX KOMEHTapHER He TpeGyer.
[lonpsysice rEgpoXuMUYECKUME KPHTePUAME, ABTOP 3aKapTHPOBAI CO-
JAHOH MITOK Ha 3amagHoM ckiaoHe xp. baGa-Tar.

[Toguepruem, aro ofmue KpUTEPHH /IS pasiegeHus XJIOPUJHLEX BOJ
COANMEHTALMONHOTO0 TPOMCXO0/KACHNA ¥ BEINETAYHBAHUA B KAMKIOM
KOHKPETHOM paiioHe MoryT OwITh JIeTAJN3HPOBAHEI, YTOTHEeHH. Bojsl
[NEepBOr0 THIOA YacTO MOTYT COJEpKarTh HIUTO;KHHEIE KOJIHIECTBA CYilb-
garor (B ciydYae OTCYTCTBHA THIICOB B BOJOHOCHBIX FOPU3OHTAX HIM
BOCCTAHOBJICHUS CYAL(YATOB OPraHnYecKuMN COeJNMHeHHSMH); BOIEL BH-
HeTauNBaHNA, KAK NPABHIO0, HACHIIEHH CyJbQaTHRIMHO COXAMH, IO-
CKOJIBKY ¢ KAMEHHOI COJBI0 NapATeHeTHYeCKH CBASAHKI THICH; IPHCYT-
CTBHE B BOJOBMEIIAIONAX HOPOJAX JOIOMHTOB MOKET JaTh JUIA KarkIoro
13 THIOB BOJ XapaKTepHHE CO/Iep/RaHnA KaJbliug M MaTHHS ¥ OTHONIE-
;'rﬁ;—; HA MECTOPOIeHHAX KAJMIHBIX COJeil B BOJAX BBINEJaviBa-
HHA MO;KeT PesKo BO3PacTH COfep:kaHHe Kaausd.

I'unc¢ . Béavmas 9acTs NPUPOTHKX CYIb(AaTHHEIX BOJ| CYIIA CBA3AHA
¢ pacTBOpeHHEM TI'MICOB (WIN AHTHAPHTOB).

HanGoxee oTIeTINBO 5TO TPOABISAETCA B YCIOBHAX TYMHIHOTO KaIn-
mara. Ilmacre rummca, saneraiugpe cpeju He3arHICOBAHHEIX HOPOA,
AAI0T OPeoNsl CYJAb(ATHEIX BOX, 0COOEHHO YeTKO BHIABISAEGMEX B CIydae,
€ecilM BHINEeJauuBaOIUIMI ABIAKNTCA IPECcHEe cJad0o MHHepAIN30BaAHHKE

I Temernveckas ocHoBa Bejerennuix J1. C."BanamosuiM RJIacCOB XIAOPHIHAX
BOJ[, 4 TAKKE YCJOBHS H NpOLEcCH X 00pasoBamia Janbl HeYeTRO I HCKYCCHOHHbI.
Hpun. ped.

-
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Y TABIHI[A I

Ipumepn aByx kaaccos xiaopnuanix soj Tamrnkckoii nenpecenn [Baaamos, 1960]

Mecro orGopa My . . - .- ' - / y : Cl Cl rNa
ipolis o Nail X0 Mg licar|i clc=805 " Heos ] Br — — —F
1-ii wkaace
Herounuk  Xompka- 55 6| 471 ] 209 | 1357] 0,69 | 0,04 0,012 | 0,481 s
Wxanbyaax, Typom | 2185 gjé %86 ;670 5 —93;373 o o = = | 1310 | 282 0,63
Xayngr, CKB, 123,
rayomua 1170 x, 1y- 66,9 | 0,70 | 2,53 | 20,8 | 1357 0,89 0.06 0,028 | 0,465 .
POH o ) T G 2216 | 73| o4 | 34| =70 | 905 | 05 - = == 4845 314 0.67
2-it kmace
Werounng Mun-Bar-
MaH, IOPCKasa coje- K i 294 46, J 08 ,001 041 &
HOCHAR TOJMA 2475 gzﬁ %‘112 %i e ‘9;6(? % 208 008 AL ¥ lissso)| 3540 0,98
Herounmg  Oxys-0y- A
JaK, I0pCKad coje- 159.9 | o, 058 | 161 | 1738| 42 | 0014
HOCHAsA TOJIIA 301,3 971 0(_}__09 12 17 | 982 | 18 _ﬁ* Ca. |He onp,| He oup, | He omnp, 0,99

II prMecTIamme, B gucanrenre — cojiepirague Jomos,

2[4, B BHaMeHaTele —To ke, Uj-ons.
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Boibl. Tak, coBepmieHHO OAHOZHAYHO MOMXHO OKOHTYPHTH 10 THAPO-
XUMIYECKHM JIaHHBM IUIONA/lb PACIpPOCTPAHEHHSA ILTACTA IMICOE B 4y-
JAOBCKHX CJIOfAX €ApraeBckoro rOpM30HTA BepxXHero jesona. ['mjapo-
XIMHYeCKHe MATePHAIE B JAHHOM CIydYae MOCHYKHIM XOpPOIIHM NOj-
CHOPHEM TPH TeOJOTO-THAPOTEOMOTMYECKOM KapTHPOBAHIN 3T0il Teppi-
ropun (tabda. IT1-2).

TABJIHITA III-2

CyanaTibie RaXsiNeBbie BOJbI, CEA3AHHBIE C BHILEIAYNBAHIEM
rmncos B paifomax kypopra Xmioso u r. HaGoperal

Mecronmoaosskenme  |Cyxoit ,
CHBA;KAHH W raybuna | ocra- | Na'-+K'| Mg” | Ca” | Cl' | SO3 | HCO3 | pH
orfopa npodsr, M TOK

446 | 395 | 646,3| 762 | 15110 244.1
51 | 86 | 87| 57 | 836 106 |
388 | 1034 | 470,3| 49.6 |13501] 2193
50. | 252 | 07 | %1 | 834 | 124
35 | 243 |4309| 7.1 |10016] 1678
06 | 84 | 903| 08 | 876 115

r. ls6oper, merounur 1.8 57,8 | 601 10,6 | 1428 | 320,0
25 B xapeepe . . .| 2334 | o | el EEo| 08 |Bas | wme | M

Xnnoso, 17,0 . . . .| 2458

A. Becunmo, 3,5—14.4 | 2193 71

Xnmoso,  14,0—23,3| 1540 T4

1 Cm. TaBa, TI1-1 (cymMMa ammoHOB WM KaTHOHOB He pasHa 100%, Tak Kar
B raGamue me mpnBojaTcea pamHpe no NHy, NO; m NOj).

Hsz rada. 11I-2 pnaske Ges cnenumaibHBIX PACYETOB BHHO, YTO BOIEHI
HACHIIEER Wi OJM3KM K HACKIIEHWIO cyabdartom rambuust. Hpyrnx
BOSMO/KHEIX MCTOYHUKOB HOCTYIUIEHHS cy.iabaros B paiione mer. Tawum
o0pasoM, BOAEL BTH OJHOBHAYHO YKA3LBAT Ha OJWBKOe B3aJeranne
IWracra THmca.

ITpu oGobmennn MaTepuasoB M HPOU3BOACTBE THIPOTEOJOTMIECKOIT
CBHEeMKH B HU30BbAX p. Boaxosa mo opeony pacupocrpaneHns cyiabdar-
HHX BOJ OBLIO BHICKA3aHO LPEANON0/KEHHe 0 HAJHIHN 37eCh B JIeBOH-
CKHX WNIH OpPHOBUKCKIX IOPOJAAX THICOBHX IIPOCIOEB, paHee B37ech
HeusBecTHHIX. BypoBmMn crpaimmamu Ha upasofepe:sbe p. Boaxosa
B JI0JOMMTAX BEDXHEr0 OpJOBHEKA OBLIO IOATBEP/KIAEHO IPHCYTCTBHE
npocaoes runca Mompocrsio o 10 cx (Cenusanora, 1966).

Opeoant cyandaTHHX BOJ, pasMepsl KOTOPHX JOCTHTAIOT ACCATKOB
KIJIOMeTPOB, 06pa3syioTcA M IpH MeJKOl BKpPAamIeHHOCTH THICA B I0-
poxax. Ilpm arom najo HOAYEPRHYTH, YTO ATH BOJEL FACTO TPETEPIEBAIOT
CYNIeCTBEHHLIE M3MEHEHUA NIPH B3AUMOMEHCTBUM ¢ IMOPOJaMi, B 0coDeH-
HOCTH B KaTHOHHOM cocraBe. Tak, mosmieHne B paspese NeCTPONBETHBIX
NecYaHO-IINHIICTHX IOPOJ, HPHBOJANT K 3aMENIeHNI0 KalbIlif Ha HATpHI
n Marami. B sarmmcoBaHHHEIX mecTponBerax MEBOHCKOIO M IIEPMCKOTO
Boszpacra Ha Pycckoii miaardopme caMBIMH  pacupocTpaHeHHLIMIT
SABIANTCA cyab(aTne BOAE ¢ IPUMEPHO PABHLIM COAEKAHIEM RaJbIHA
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Margmga ™M HaTpHHA. CxemaTn4ecKk aTH OGMEHHO-RILCOPGII“OHEBIE npo-
HecChl MOMHO NpeCcTaBHThE peaRIuAaAMN

Casol 4 2NaKD.’l <« Na2SO-l ot Caxon: (I II'i)
Ca(HCO,)s - 2Na, ., === 2NaHCO; + Cayoa. (111-2)

9ro rar Opr jse crajum opmoro mponecca. [lepsas — obpazopanne
CyabaTHEX HaTpPHEBHX BOJ — HPOJOJIKAeTcs Jl0 TeX mop, moka B IIO-
POie ecTh ric, 2 0GMEHHAA eMKOCTh MUHePAIOB He HACKIeHA KaXbIaeM.
Pune ompepenser mpotexaue BTOPOIl peakmuu cOpaBa HaleBo (mepe-
BOJIAMIEI COAY B PHAPOKAapOOHAT Kajblis)

9NaHCO, -+ CaSO, — Ca(HCO,), 4 Na,50. (111-3)

Copoo6pasoBanne HATHHACTCS TOABKO IOCIE IOJHOTO BHINETATHBA-
HUA THICA W3 MOPOjR MJIN paspymeHus cyabdaros muxpobamu go H,S
u CO,. Umermuecs y Hac MHOTOYHCIeHHEE JaHHEBEe 10 Pyccromy ap-
Te3HAHCKOMY 0acceiiHy CBHETEINLCTBYIOT 0 TOM, 9TO CY/Ib(ATHEE BOJIAI
¢ HOBRIIIEHHBIM COleP;RAHIEM HATPHA I MATHEA TAKIKC ABIAIOTCSA OKA3a -
TEIAMY 3aTHICOBAHHOCTH, 00BITHO MEJIKO0I BKPAITeHHOCTH THIICA B HECTPO-
neetaux nopogax. Ha ['mapmom peBomckom mojie B pesy.brarte OIMCaH-
HHIX npouneccos chopMuposadnch Asa THoa cyabOaTHEX BOA: cyabdart-
HEE KAaJbIMEBHE, CBAZAHAKE ¢ IIACTOM TYIOBCKHX I'HIICOB, U cylabdar-
HEIE IeCTPOr0 KaTHOHHOTO COCTABA B BEPXHEIEBOHCKHMX IECTPOIBETHHRIX
oraoskenuax. [laa xapakrepueTHEHN 0cOoDEHHOCTEll XMMHUECKOTO COCTAaBA
BTHX JIBYX THIOB CyJb(aTHHIX BOJ JIOCTATOYHO OTMETHTH, 4TO CpeIHEee
spauenne rRoadPumuenra rCa/rMg mus uepsoro tnma 5,13, masa sroporo
1,47, a cpennee srauenne rNa/rCl gia mepsoro tama 1,37, nua Broporo
4,27 |Hoporkor, 1965al. ¥Ypeanuenme 3armmcoBaRHOCTH NECTPOILBETOB
¢ cesepa Ha 10T (UECHDYETCS HapacTanueM COJep/RaHuA CyJIb(aToB
B BOJIe JIEBOHCKNX BOJOHOCHHLIX OPHAOHTOB B HTOM HampasieHmH. B ce-
BepHOil wacTn opeoixoB cyiabdarEnix Box Ha [maBHOM JeBOHCKOM moJe
BCTPEUAIOTCA COZOBEIC RO, o0A3aHHEEEC CBOMM HPOHCXO/KJIGHHEM OmH-
capnoii Bemme pearxmun (ITI-2).

ITpn amamnze mo THAPOXHUMHYECKAM TAHHEIM 3aIHICOBAHHOCTH MOPOJ
TEPPHTOPHM CIE[yeT paccMaTpuBaTh He mpeolIaflaHme CyJIb(aTHRX
coxeit B Bojie, a mx adcoqI0THOE coAep:RaHNe, YINTHBAA IPH 3TOM, UTO
PACTBOPHMOCTE THICA CYIECTBEHHO MEHAETCA B 3aBHCHMOCTH OT CO-
CTABA PACTBOPAIMICH BOJEI, IOCTHTAaA B HEKOTOPHX IPHPOAHHX BOZAX
7—8 2/a (cm. ra. I). Onerusarh creneds HACHINEHHOCTH BOJ cyab(haToMm
KaJBIWsA, €CJHN B HX COCTABE MOMHMO CYJIb(aTOB KAlbLI[Us MPHCYTCTBYET
3HAYUTEJBHOe KOJIHMYECTBO APYTHX COJEH, ciaexyer mO BeamdmHe medu-
I[iTa HACHIIEHAA C YYeTOM KOHIEHTpPAIHil BCEX COJIP/RAIHXCA B BOJE
ocuopHEX wonoB. HanGonee ypoGuas u gocrynHas IS HCHOAB30BAHNA
IMAPOKAM KPYTaM IeoJIoTOB MeTOAHMKA onpefeJeHua JAeduIiTa HACHIIIE-
HUsA BOAH cylnb(aToM Kaabiusa onucasa B pabore B. II. 3sepesa [1967].

Omnenka BOABI IO CTENEHN HACHIEHUS THICOM OTKPHEBAET BO3MOK-
HOCTH TeoJIOTHYeCKNX WHTepIpeTaliii Kak B PerHoOHAJBHOM ILIAHE, TaK
" Ha KOHKpeTHEX o0BexTax. Hanpumep, cremens HachlmeHns nojseMubIX
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[3Bepes, 1967].

Sona noﬂaeamux 600:; 1 — HACHIIEHHHIX, 2 — HEHACHIEHHKX (nodsona ¢ Oeuyumom Hacwwenus, m/za: a — menee 1000, 6 — 1000—2000, ¢ — Goyee
000); 3 — ranc; 4 — KAMEHHAA; CONb; § — MHTEpBAan ONPOGOBAHUA M ACPUIMT HACBUUCHUA MMON3EMHBIX BOX GnSO., 6 — anmoBuit,



apTesmancKknxX BOJ CTAPOOCKONBCKO-IIBEHTOICKOTO BOJOHOCHOTO KOMII-
aerxca (Cepepo-3amag PCOCP) rumcom xopomo orpaskaer dammasnbHbe
H3MEHEeHHA B HOACTIVIAIONIEM ero HAPOBCKOM BOAOYHOOpE M HeperphiBa-
0IeM OTHOCHTEJIBHO BOZOYMOPHOM CaparaeBcKO-CeMINIYKCKOM BOJO-
HOCHOM KoMmierce., OOmmii pocr MUHepaJM3anul, CBA3AHHRIL ¢ XJ0-
PUAHBIMH COJSIMH, OTPAKAeT CTPYKTYDPHHIE OCOOEHHOCTH TeppuTOpIi,
CTEIeHb HACHINEHAA CyAb(aTaMi — 3arHICOBAHHOCTh OJMARAIIINX BO-
IOYIOPOR.

ITpexpacusie mpuMephl PEMIEHNA KOHKPETHHX BONPOCOB WO CTEHEHN
HACHIIEHHOCTH BOJB IHIOCOM NPHBEJICHE B YOOMAHYTOIi Momorpadgun
B. II. 3sepesa.

Ha pue. I11-1 npneegen opnm na3 npoduiaell HACHIEHHOCTH HOJI3EM-
HHEIX BOJ cyibaTroM Kaaenusa B paiiome r. Commxamcka [3nepesn, 1967].
Amasnz atoro mpodmias M THAPOTEOTOTHYECKNX YCIOBHII pailoHa HOKa-
3EIBaer, YT0 BEPXHAA TPAHHIA PACIHpPOCTPAHEHHS HACHIEHHBIX Cyab(a-
TOM KaJbIUs MOJ3eMHLEIX BOJX paiioHA IIOYTH IHOBCEMECTHO NPOXOIUT
BHIIIE BepPXHEil I'PAaHUNB PACHPOCTPAHEHNS THICOB B TOJIE MePMCKHX
oroskennii gomuasl p. Hampi, YanTeipasg HaOpaBIeHHOCTH IIOTOKA IO/
BEMHEIX BOJ[ CHUBY BBEPX, MOJKHO 3aKJIIOYHTH, YTO I'MIC HAXOZUTCA B CO-
CTOSHWA XAMMAYECKOTO PABHOBECH: ¢ HAXOJANIUMACA B KOHTAKTEe C HUM
IOJ3eMHEIMH BOJIaMI M, CJIef[0BATENHHO, BEIIEIAYHBAHAA €r0 He Iponc-
XOIAT, & 9TO SABIAETCA NPHINHON COXPAHEHHS B BepXHEH gacTu paspesa
JIUHS KAMEHHOM COJNH, BaN(MIEHHHX CBepPXy N CHU3Y BOJOHENPOHMIA-
eMEIM THICOM OT He HACHIIEHHAX XJIOPUCTHIM HATPHEM BOJ.

Ha pue. I1II-2 mokasamsl mpodmin HACHIIIEHHOCTH HDOX3E€MHEIX BOJ
cyabaTrom wanpmus B paiiome Hamckoit I'DC B 1957 r. (wepes 3 rona
moclie 3anodHeHHs Bojoxpammimma)n B 1963 r. Vs cpasmenus »1ux
npoduiaeil BUIHO, 9TO BCJE/CTBHE IPOHMKHOBEHHS B BOJOHOCHBIE TOpI-
BOHTH IpPECHEIX BOJ BOJAOXpPAHWINNIA NPOMSONLIO PACIIAPEHHE 3OHLL
arpeccmBHLEIX K THIcy Bojg. HoEQuUrypamus Tumpons3onbes CBHIETENb-
CTBYET O TOM, YTO (QHILTPALNA TMOUTH MEJHKOM COCPEeJOTOYCHA B BEPX-
HEM TOPH30HTe H ATPECCHBHEIE K TUICY BOMHL COCPEIOTOYEHHI B BEpXHEL
OPHMHRAONMEI K OCHOBAHMIO ILNIOTHHH M monypa some. HaGmopmaemoe
H3MeHEHNe JeHIUTA HACHIIEHWS MOA3eMHEIX BOJ, II0 MHEHHIO aBTOpa,
HE3HAYNTENHHO M BPAJ au GyAer sHepru4HO IPOrpeccupoBaTh B OYAVIIEM.

NsBecraarm, moxowmurs, [lepexox kapboHatoB Kaub-
OHA 0 MaTHOSA B PACTBODP HPOUCXONAT L0 CXeMe /I H3BECTHAKOB

CaCO, +H,0 - CO, == Ca" -+ 2HCO,, .
JIA I0JIOMHUTOB
Ca, Mg[CO;], + 2H,0 - 2C0, === Ca" -+ Mg+ 4HCO,.

Hdaa mojjiepRaHuA B PACTBOPE COOTBETCTBYIOINX KOHIEHTPAIHil
rufpokapbonaT-noHa HeOOXOMUMO pPABHOBECHOE COJlep/KaHue yIVIeKIe-
JIOTHI, OIpefiellsieMoe U3 ypaBHEHIS

€O, = 52— (¥ PHCO;*'[Ca’), (111-4)

rpe Ky um K, — mepeasg u BTopast KOHCTAHTHL JUCCOI[HATINK YTOJILHOI

- e ” l'
KHCAOTH; Scaco, — npousnegenne axtusgoetn [Ca’| [CO3l; v/'\p" —
roaddpumuenter arrusocrn HCO; u Ca™.
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Puc. 111-2. Tlpodmib HACHIEHHOCTH cyJAbaToM KANBIN IIOJ3EMHLIX BOX B paii-
one Kamcroii T'2C ma 1957 T. (a) [3Bepes, 1957] u ma 1963 r. (6).

1 — CHBayKUHA: B UHCJHTEIe — HOMEp, B SHaMeHaTele — AeHIAT HACHIIEHHA, M2/4; 2 — OOA-

3eMALle BONH, HACHINEHHEE CYIbOATOM KaubIuA, IOA3CMHBIE BOMAL C HedHIUTOM HaChIIe-

HEA M2/a: 3 — menee 500, 4 — 500—1000, 5 — 1000—1500, 6 — Gomee 1500; 7 — MIaCTHl THICA;

8 — GEeTOHHHE COODPY:HEHHd; 9 — M3OMHHHE DaBHEIX HANOPOB; 10 — Ihe30oMeTpHYecKHil YPOBeHDb
NOI3EMHEIX BOM.

A

9acTO JUMHTHPYETCS He CTOJbKO HaJAWYneM W3BECTHAKOB H JI0JOMHTOB,
cxonbko copepmanuem CO,, 3aBHCAmEM OT COCTABA pPAaCTHTENbLHOCTH
M I0YB, a TAK/KE CTPYKTYPH HOYB U T. JI., H YCAOBHAMH €ro COXpAHEHNIA.
Kpome T0ro, HajIo UMeTh B BHAY, U4TO KAKO0E-TO KOJMIECTBO KapOOHATHHIX
coleii Bcerja ecTh B II0YBAX, KOpPE BEIBETPHBAHNA, MODPEHHBIX, IECCO-
BHX H Japyrux obpasosamusax. IloaTomy mpucyrcTeHe B BOJle TMApPOKap-
GOHATOB KAIBLIHSA H MATHOA €lle He ABIAETCH [0CTATOYHBIM IPH3HAKOM
Ui TOTO, 4TO0Bl YBASHIBATL OTH BOJEL C IPONECCAMH PACTBOPEHMS H3-
BECTHAKOB IJIH J0TOMHTOB.
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Tem He MeHee B IIEI0M pAJie CAyYaes MMeeTes BO3MOKHOCTD yCTaHOB-
JeHnsT TAKNX CBAZeil W jajke KapTupopaHus KapOOHATHRIX HOPOJ IO XH-
MHTECKOMY COCTABY TOA3eMHHX Boj. HapOoHATHEE IODOAHW dacro 3a-
KapeTOBaHEL. 9T0 TPHBOANT K YCHJIEHHOMY BOZ000MEHY W BHpaBHHBA-
HUI0 XHMHYECKOr0 COCTaBa BOJABL BO BCEM 3aKADCTOBAHHOM MAacCHBE,
B OCODEHHOCTH 1O COAEP/RAHNI0 THAPOKapOOHATOB KAJLIMA M MATHMA.
Tak, cramncrimgeckas odpaboTka pesyiabratoB ompoGOBAHHA KapPCTOBBIX
roj Hapbomosoro-nmaro 8 paitore r. boposman (Hoeroposnekas o6nacts)
moKasaja, 9ro Koa@uuueHT Bapuanum A IHIpOKapOoHAT-HOHA CO-
crapager 13,3 m paa wamemmit-noma 19,7% [Hoportkos, 1965a] —
BEJIUYUHK JIOCTATOYHO HeOOJbINHe JUISA TOJNIH Iepeciausanus Kaplo-
HaTHHX M TAOHACTHX HOPOA. BnamMo, JUIA 3aKApCTOBAHHHIX OXHODPOJ-
HEIX U3BECTHAKOB pasdpoc aTOT MOKeT OBITH ele MeHbINNM, I TOrjla Ha-
audie pajga onpoGOBAHMI ¢ 0YeHb CXOIHKEIM XHMIYECKHM COCTABOM BOJIHI
MO;KET CBHJIETEIBCTBOBATH O ee CBfsm ¢ kapGomarHeIM MaccusoM. Ham-
Goee ApRUe IPAMEPH MOJ00HOI CBA3H BCTPEYAIOTCS B FOPHLIX paiioBax,
0C00EHHO IpH HAJNMIUH PE3KHX JINTOJOIMYECKUX KOHTPACTOB ¢ OKpPY#Ka-
omumMu  mopojamu. Tak, npm IHAPOreOJOrHYECKOM KapTHPOBAHMIL
B paiioHe BTOpOI rpagu KpHMCKHX rop cOBepHIeHHO OTIETIHBO IO THI-
POXHMHYECKOMY TpPH3HAKY OTOHBAIOTCS BOPXHEMETOBHE H3BECTHAKMH
U MEpPresiu.

Baskuoit 0coGEHHOCTBIO IOJ3EMHBIX BOJ{ Kapﬁonammt OTJIOKeH it
ABJACTCA MX TYTKAA PeaKNusg HA CTENeHb JTOJOMHTHBAIHA IOPOX, 1103-
BOJSAIOMIAS BO MHOTHX CAYYaAX CYANTH O HAXAYNH B KapOOHATHOM Mac-
CHBE [{OJIOMUTOB MJIH JOJOMATH3HPOBAHHHX M3BECTHAKOB, HO BCKPHITHIX
oOHA/KEHUAMM WIH CKBaRuHAMH. IS IPYHTOBHX BOJ B H3BECTHAKAX
oraomenne rCa/rMg cocrasisier oORYHO He HWKE 3—O; B HOI3EMIbIX
BOJIaX, CBAZAHHEIX C JOJIOMHTAMH, 9TO0 OTHONIEHUE H3MEHAETCH, Kak Ipa-
Bmio, or 0,9 no 1,2. Herpyaro moxasars, uro rCa/rMg = 1 coorBercTByeT
PACTBOPEHMIO YMCTOTO JI0JOMHTA.

Taxum ofpasoMm, mpm pacTBOPeRNN KapGOHATOB B 3aBHCHMOCTH OT
cofiep/RaHmsA JOTOMHTOB B MaccmBe Koapdunment rCa/rMg mommen
npnbnmrareea K 1,0. S3uavenna rCa/rMg <1,2 cBuieTeILCTBYIOT 0 APYTHX
mpomeccax MOMHMO IIPOCTOTO BEIMEITAYABAHNA, YIACTBYIOIMUX B HopMi-
POBaHHH XHMHYECKOT0 cocraBa Bojiel. OTMernM eme ofay 0coGeHHOCTH
IHCTO «TOJOMATOBHIX)» BOJ; BeIMYNHA CYXOTO OCTATKA B HUX HECKOIBKO
BEIIE, 9eM B (M3BECTHAKOBEIX», M cocraBager 300—600 xz/a.

YEKasaHHEE 3aKOHOMEPHOCTH MCHOJb30BaJNCh TP FE0I0T0-FAPOreo-
AOrHYECKOM KapTHPOBAHMU B 103kHOIl wactm kapOomatHOro Maccupa Cum-
aypuiickoro miraro mop Jlemmarpagom. B raGa. II1-3 npusegens mpu-
MepHl BOJ, CBABAHHKIX C BHIINETaYMBAHUEM JOJOMITOB, 110 TAHHBIM I'e0J0-
rocsemounsix pador 1960—1963 rr. [Hoporkos, 1965a].

UpesBpdaiiHo BasRHEBIM H MHTEPECHHIM SBJIAETCS BONPOC O CTEIEHN
HACHIEHNs NPAPOJHLX BOJ KaploHaTHME coaaMn. OHAKO, KAK HORA-
3E[BAET ONIEIT M3YYeHHs KAapOOHATHHIX PABHOBECHIl IJIA IPHPOTHHEX BOJ,
CTeleHb IEPECHINEHNs KapOOHATHEIMH COJSAMH IIOBBOJSET CKOpee Cy-
JUTH 0 HEKOTODHIX PeOXMMHYECKHX IpoHeccax, IPOUCXOJANIHX B HEJIpax,
7 TOJABKO KOCBEHHEIM 00pasoM O JHTOJOTHH BOZOBMEMAKUIHX HOPOJ.
IloaToMy paccMoTpeRme 9TOr0 BOHpOCA mepeHneceno B ria. V.
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S TAEXMIA III-3

TIpuMepsi PPYHTOBBIX BOJ(, CEA3AHHLIX ¢ BHIMEAATHEAHNEM [ONOMATOR 1

Mecrononoxkenne  |Cyxoit Ga
CKBAKMAKL W TAyOmma | ocra- | Na'-K'| Mg | Ca™| C1" [ SO | HCO}| pH | ZH2
orbopa npobuI, » TOK rMg
; 35,9 392 171211731 9 466,8 | _
n. Ilomepanne, 36,9| 406 18.7 386 | 26| 58124 | 918 (iR 88 1)
12,4 32,2 | 59.1117,7| 6,0 | 3050
n.B. Cafexr, 76,3 . .| 325 E'g—* 430 | 82! 89 | 22 'b_Bl‘._)“ T41 1,12
145 354 | 6G6.0]19,4] 14,8| 3234
W Anipeyex, M00b 2 | 5 | Belaslae s e 18] 40
) 13,3 43,6 | 90.0 63,9 46,0 | 323.3 % =
n. Amxn, 40,0 . . 738 67 i3 | 520|224 119 | B57 Tl 129

1 (Cm. Taba, I111-1,

Cyand¢upnn. Hanboree pacmpocTpaHeHHBIM CYIb(HIHEIM MuHE-
pajioM B NpHpPONE ABIAETCA NUPHUT, JOCTATOYHO HIHPOKO H3BECTHHIIL
KAK B OCAJ0YHEIX, TAK H B M3Be/KeHHHX H MeTaMOpPPHYECKNX IIOpOJIax.

ITupnr, Kak NMOKa3HBAT MHOTOYHCIEHHEC OIBITHBIE HCCIHEOBAHI
¥ HATYpPHBI® JIAHHBIE, JEIKO ORHCJACTCS 110 CXeMe

‘ 2FeS, + 70, -+ 2H,0 — 2Fe’ - 480+ 4H (IT1-5)
WIH ke IPpH OTCYTCTBHH CBOGOHHOI'O RHCIOpoaa
FeS, +8H,0 — 2505 FFe”" - 16H.  ~ (I11-6)

/

Reneso B manpHeilmeM MOJKET BHOACTH B BIUJE INIOXO0 PACTBOPHMEIX
THAPOOKHCIOB W OKHCIOB, a cyib(aT-moH W BOLOPOAHEL IOH, CHIZKA-
omuit pH cpeas, ocranTcA HATEKHEEIME THAPOXHUMITECKHMHE OpH3HA-
KaMi, YRasseBaOIMUMI HA HaJANTIHNEe B IOpOJaX OHpHUTA.

ITockoapKy mHpPHUT HacTo CONYTCTBYET pPYAHEIM MHHepalaM, fa M
ApyrHe cyJb(pUIE BCTYHAIOT B AHAJOTHYHEE PEAKINH, OPEOJIH cyabdar-
HoHA H moHWKeHHHX pH mupoxo memomL3ywTCA B PYAONOMCKOBOI THI-
POXHMHH, TO0 KOTOpoii uMeercA obmupHas Jaureparypa [CmmpHOB,
1955; Bpoackumii, 1964; Toxesa, 1968; Aadyx, 1969 n xup.l.

ITpr3gaku pacrBopeHHA cyJb(pU{0B YaCTO MOMOTalT PEIIATE H JpYy-
T'ue TreoJIOTHYECKHE M THJIpOoreoJormiecKkme 3aJa4Yd H HEOJHOKPATHO
HCIONB30BATACH B IPAKTHIECKOH AeATEILHOCTH aBTOPOB.

Hpumep. Ha JlenmarpageroM MecTOPORAEHNN TOPIOYHX CJIAHIEB YyCTaHABIW-
BAeTCA MOBOJIBHO HeTHAdg THAPOXHMUYecKas crparnduKammsa: B npejgenax riryomm
o 150—180 » Bugenserca 5—O0 BOJOHOCHHIX OPWIOHTOB, KaMK/Ibli 13 KROTOPLIX
XapaKkTepHyercs CBOMME OCOOGHHOCTAMI XWMIYECKOTo coctaBa BoAu [Ilaykep,
1965]. O6meir TeRAeHIHell 1A MeCTOPOA/IeHAA ABIACTCA YBeJINYeHne KHA3Y cofiep-
SKAHWA XA0p-noHA OT 4—6 xz/s B BepXHEM BOJOHOCHOM ropmuaonte 1o 100—120 xz/a
B HIGKHEM W yMeHBIIeHHe cojjep:kannf cyandar-mona or 10—15 go 2—5 me/a (cBsa-
34HHOe C BOCCTAHOBJIEHHEM €ro OpPraHAmYeCcKHM BeINeCTBOM TIOPIYAX CJIAHIEH).
Ila MecTOpOMJIEHNH PacupoCTPANEHL TPEIUHEL CEeBEPO-BOCTOMHOTO TPOCTHPAHNS,
YACTO 3ARAPCTOBAHHLIC, B KOTOPLIX BCTPEYAlOTCH CROIVIEHIA DPA3/UTYHBEIX cyab(mios,
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R TABIIHITA III-4

Iojgemupie BoABl JIGHNATPAJCKOT0 MECTOPOKCHIA TOPIOYNX CHAHNEE ¢ AHOMAJLHO BRICOKNM COJIEP/HaAHHeM
cyanthar-mona 1

Cpennee l
COJIeprRAHIe
Jlara B%gﬁgl-i SO} mas Cyxoit
Bojionpossien ne orGopa b Bomonoc- [Na'--K'[Mg™™ [ Ca™ |ICl" | SO | HCO3 [ocraToxk,
1pob e HOTO nefa
80HT | ropusonta,
Mefa
41,6 37,3 | 898 | 656 | 73.2 366
HOpopus 1—10, mx. Ne 41 . . . . . 31.1 1966 0,tl 5.8 l‘J_.; 397 | 778 % 16.2 35 496
ITpopus 2—8 ¥y RapcroBoro Hapy- 46.4 44,9 112 | 440 143 434
menng VIT, mx. Ne 2 . . . . . 24.1X 1965 | 0,11 58 = e P 607
CxkB. 53, KapcTopoe HapyIICHIE 11.9 382 | 557 | 124 | 489 308
X XL arx . N2y S s oasls 21.X 1966 0:kk 8.6 Ea %86 | 431 | B4 5.8 78.3 338
Crks. 40, kaperoBoe mapymenue V, 13.7 374 | 998 | 124 134 336
M M oy A 25.1V 1966 | O.kk 8,6 o el = e ) el ikE 479
; 15,5 2| 962 | 125 | 839 386
Tpemuna 10-6ue, mx, nm Kuposa | 4.VII 1966 0:kk 8,6 7_8) % ‘%é 77:‘ 209 CEWA 454

1 Cm, Tadm, T11-1 (cymMMa KaTHOHOB W AaHMOHOB He pasma 100%, Tak kax B TaGampme me upHBeieHn fAamAEbe no NHy,
NO;, NO;
21 3+
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raapaeiM o6pasom mupnrta. [locaegunmu pabGoramn (ITaykep, Koportros, 1968)
OBI10 YCTAHOBICHO CJeIyIOmee ABJeHAe: BOJANSH KPYIHLX TPEHMH WM KAPCTOBBIX
HAPYIIEeHHI YacTO PeSKO NMOBHINAeTCH COMEKAHNe B Boje cyandar-moHa HpH co-
XPAHEHMH XAPARTEPHOTO A OIpofyeMoro TOpPH3OHTA COAepRaHuA XJA0p-IH0HA

- (raba. I11-4). Veramasiusaercs, TaxnM o0pasoM, BUKHHI B NpPaKTHIeCKOM OTHO-

MEeHIH KOCBeHHbIIL HPH3HAK HAJIMYHA KapCcTOBLIX llﬂp}’]llEFlT!ﬁ N KPVIHALIX TPene,
liOTOI]Hﬁ MOKHO HCIIOMB30BATH IIPH PasBeOYHLIX paGrJ'rax. %

MosHO npHBECTH NHTEpECHBE IPUMEpPHl CBA3H XHMHYECKOTO COCTABA
TPHPOJIEIX BOX G COCTABOM HEKOTOPHX HMOpPOR. XHUMUYECKHE aAHAJI3EI
NO/I3eMHBIX BOJi, O0OTAIIEHHKIX cyIbaTaMi HATPHA B pPe3yiabTare pac-
teoperns Mupabmianra (Na,S0,:-10H,0) u remapmmra (Na,SO,),
npusofArca B pabore A. B. Bexrypora, A. . Mys u B. A. Bepema-
mosa [1955]. llpu paspymennn mesoTHEIX TOPOA OGPasyiOTCA HObL,
oboramennsie comoii m wacro dropom [[locoxor, 19601].

Onmr mpakTHYecKoil paGoTHl aBTOPOB CRUJETENBCTBYET O TOM, 4TO
npu BceM MHOrooOpasum CBfiZeil Me;Ay JIHTOJOTHEd W XHMHYECKHM
COCTaBOM IPUPOAHHIX BOJ (Y4CTO KOCBEHHHIX, ONpENeJseMHX He TOIBKO
COCTAaBOM IOPOX, HO M YCIOBHAMEU WX BaJeTaHilsa, TPeMHHOBATOCTHIO,
peasedoM, KINMATOM pailoHA B IEIOM ¥ MHKDOKINMATOM, PAaCTHTENb-
HOCTBIO W T. /I,) BO MHOTUX CIy9afX MOKHO SMOAPHYECKI YCTAHOBHTH
HeJslii pAj I'HApOXHMHYECKNX O0COOCHHOCTEl, CBOHCTBEHHHIX NAHHOMY
BOJIOHOCHOMY TOPH30HTY B KOHKDETHHIX YCJIOBHAX ero 3aJeranus Ha
H3y9aeMOM ydJacTKe, a 3aTeM HCIOIb30BAaTh BTH 0COOEHHOCTH KAK BCIO-
MOraTeJbHBE TPHSHAK IPH IeoTOTHIeCKOM H THPOTe0I0rnIecKoM Kap-
THPOBAHII, ITONCKOBO-Pa3BEJ0YHEX paloTax, B INaXTHOH TH{POTE0IOTHH,

ITpunep 1. Ilpm npoBegeHmE IHPOreOJIOrHYECKOIl 'CHOMKI B paiioHe BTOPOIT
rpajgsr KpeimMerux rop (Hoporkos, 1969) Ohiia orMedena CYIECTBeHHAM pPasiiuma
B XHMMYECKOM COCTaBe BOJLI TPeX OCHOBHLIX BOJIOHOCHHIX KOMIUIEKCOB — BepXHe-
MEJIOBOT0, HIGKHEMEJ0BOr0 W HuKHeIopekoro (pme. I11-3).

BepxueMex0B0il BOROHOCHEIH KOMILIERC, CJIOKEHHEN IPeNMYIecTBeHH0 CHIABHO
TPENIIHOBATHIMIT MEPIeJIAMI, COAEPIKUT BOAY THAPOKapOOHATHOTO KAABINEBOTO
cocTaBa ¢ He0OJBIION TpUMeCh0 cyJIL(AaTHEIX W XJIOPHAHEIX coxeil. B cmay jpocra-
TOYHO WHTEHCHBHOIO BOA0OOMEHA €OCTAB 9TOMH BOIBL BO BCeX MCTOYHMKAX OUYECHD
onH006paseH I BCOrJiA MONajaeT Ha BreJeHHoe mouae B rpaduxe . M. Toxcruxuna.

HizxHaeMe/I0B0i  BOMOHOCHEIE KOMIuieke objaamaer Gojee HECTPHIM JIHTOJOTA-
HeCKHM COCTABOM. 37leCh PasBHTHL MBBECTHAKH, MepPrejm, KOHMIOMEepPaThl, YCAOBIA
BosiooGMena Gostee sarpynuennnie. Cofepsanme cyIbQATHEIX W XJOPHHHIX COTeil
B BOJAX 3aMeTHO BO3pacraer.

HKHeOPCKA BOJOHOCHEI KOMILIERC, HPe[CTABICHHHIl CHILHO MeTaMopdi-
BOBAHULIME TVIMHACTEIMI T PATH3HPOBAHEKIMA CJAAHOAME, COJCP/KHAT odenh nebojb-
Imie 3alackl BOJH B ipecBe I meleHKe 30HLI BEIBeTPABAHHA; HPRYJIANNA BOAL cJa-
Gas, Boga OnicTpo oboramaercA cyabQaTHEIMH COXAMH B pe3yJAbTaTe ORHUCJIEHH
TOHKHX BKpamJIeHHOCTeil mmpura.

ABanua THAPOXHMHYECKAX JaHHEIX B PAJE CJIyUaeB IO3BOJACT YCTAHOBATH
OiaK0e B3ajJeraEWe CIAHIOEB, YACTO CKPHITHIX IO/ JEJIOBHAJBHEIMA M A/MI0BIAJL-
HEIMIL OTJIOZK@ HUAMII.

IMpumep 2. Tlpm u3y4eHNH MOJOAHX AaHe3HTO-0a3aNbTOBHIX JaB APMeHHH
[Aserncan, 1956] Obur0 saMedeHO, 9T0 CBA3AHHEIC ¢ HAMI BOJEI 0G0TAMEHLl XTOPITH-
HHIMHA CONAMA. BHICKA3HBAJOCH IPEINOI0KEHNe, YTO IPHCYTCTBHE XJ0pP-HONa CBA-
3aH0 © COCTABOM OCHOBHOI MarMsl (B BHJE XJI0PHCTOTO aMMAaKa M XJIOPICTO-BOJ0-
POAHLIX aMaHanmif). [Ipn coBpeMeHHOM BHBeTpPHBAHII JaB ofpasyiorcsa crnabo Mirde-
pPaIuU30BAHHEE BOAB XJOP-KAJBIEBOT0 I Xjop-MarHuesoro (mo B. A. Cyanny)
THIIOB. ;

H. U. JTonyxamosa [1956] B mpomecce reosorngeckoro kapraposanns ITaMbak-
ckoro xpedra B ApManckoii CCP ormermia eme pajg THAPOXMMIYECKHX NPH3HAKOB,
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CBABAHHKIX C JHTOJOIHeil BOAOBMENIAOIMIX HOPOJ, NO3BOAUBILIX eil BHIENHTH Xa-
pakrepusie mosst va rpaduxe H. M. Toacruxura (pue. 111-4) 1 nemoanaosath rugapo-
XAMHYECKHH METOJ KAK BCIOMOTATeIbHEI.

Hpusep 3. B mocheinne rofsl MOABAICH LN PAJ HHTEPECHRX My6nnramuix
00 yBA3Ke XWMIYECKOI'0 COCTABA HMojaeMHHIX W TopepxuocTnmX Bojx Ces, HaBrasa
€ JAHTOJOTHYECKHM THIOM BofgosMemapomux nopon [Homosamos u np., 1967; Kono-
Banos, Hynesa, 1968; Kyuesa, Kouosanos, Ilerpocnanm, 1968; Banoes, HeMepiox,
Maaenes, 1969]. Bee atn paGoTsl W pAX APYTAX KAcaloTcs OfHOTO PernoHa. AHANH3
X CBHIETeJIBCTBYET O TOM, 4TO TOCTENeHHO OTPabaTLIBAIOTCH ONpejelieHHEe THAPO-
xnMuveckne xkpurepun (rabx. I111-5): 6amsrmit k armocdepnbiv ocajkaM cOCTAB BOJ,

e Na+K
Ng“K mo___ 80 60
100 B0 50 40 20 0
S T L ) ol (=
7 P A,
40 1 20 Al
AR
2 X o
L =i
60 — // 403 ?;; << e
o S +0 o+
f — {2 8|
40 7 ‘ - ﬁﬂh by
3/ J
2 : . i
\ A i G
0 20 W, 60 80 100
] 20 40 Bl 80 100 L‘a"*Hg"

caHg”

Puc. 111-3. 'padmr-ksagparH. . Tox-

CTHXWHA JJIA IOA3EMHBIX BOJ BTOPOit

rpagst Kpuimernx rop (paiton KyiiOni-
meBo — [Moxybunka).

BodonocHuill nomnaenc: 1 — BepXHeMeXoBoil,
2 — HIDKHEMEeNIOoBOM, & — HWKHewpcHmil,

CBA3AHHEIX ¢ TPAHUTONIAMII; MOBEIIIEH-
HOe CcOfep:KaHMe XJOPHJHEIX COJeit
B BOfax aab0pycekux Jsas (BHIEMO,
10 TeM ke NPHYNHAM, 49TO M B Ipejs-

Pirc. 111-4. Tpadmk-ssajpar H. H. Tox-

CTAXHHA IS IIOJI3eMHBIX BOJN CpenHei

gactn I[lambarcxoro xpedra B Apmenun
[Moayxanosa, 1956].

Bodw: 1 — MHHEpalbHEE, 2 — majeosofickKax
ofpasosannii ¥ KOHTAKTA ¢ HEMH BepXHEMeIo-
BHIX OTIOMKEHHN W TPeTHYHHX JNaB, 3 — BepPXHE-
MEJIOBHX OTIHEHHII M KOHTAKTA ¢ HHMH 50Ie-
HOBBIX OTJIOMEHHWIl H TpeTHYHHIX JaB, 4 — mie-
J04YHHX H He(eINHOBHX CHEHHTOB M KOHTAKTa
C HEMH TPETHYHBEIX JIaB, § — KBapHeBHIX INOpH-
TOB H KOHTAKTA € HHMH TPeTHYHBIX JiaB, 6 —
KPYIHBIX PasiaoMoB,

OymeM upaMepe); HeGOJBMIOe MOBH-

menme cofepmanua cyasarmmx comeir u rCa/rMg< 1 B Bomax ¢uman-
TOBHJHOH TOJINM; pPEe3KOe IOBHIIEHHEe COXepPKAHMA KaphOHATOB KaXBIEA B BOJE
Ha IUIOMAJW pAasBHTHA [OPCKHX HBBECTHAKOB; pe3Koe cHmkenme pH, mose-
menne copepyRanua cyabQaTHLEIX cONel, NOABIEHHE jKeJaesa, NMUHKA, Me{H B BO-
nax cynbupubx 80H. OTMeueHHEE OCOGEHHOCTH IO3BOJTIIN BLIABATH CKPHIThHE KOH-
TAKTHL BOJOHOCHEIX KOMIUIEKCOB ¢ IOMOIIbI0 IMApPOXHMHIGeckoil cnemkn [Honosanos
n ap. 1967].

Hpumep 4. OcofeHHOCTH XWMHYECKOTO COCTABA NOJ3EMHHIX BOJ| PasiHYHEIX
THIOB mOpoR Ounm menonbaosads Jlerpamgom [Le Grand, 1958] npu nmposenennm
reoxormgeckoit cwremrn B Ce. Kapommme (IO, Anmazaum).

B wacTHOCTH, HM OTMEYEHKl XapaKTepHEE 0cOGCHHOCTH NOJI3eMHEIX BOJ, CBA3AH-
HEIX. ¢ TPAaHHTAMA H Auopnramnu (rabdx. 111-6), m amomannu no pH n SOf, npaypouen-
HEe K cYAbQuaEnM somaM. Bce 9TH Jlannme oKasanuch HaJle:KHRIM IOACIOPEEM NpH
Te0IOTHYEeCKOM KaPTHPOBANII. :

ITpuxep 5. Nopumennum cogepmanmem NaHCO, oramvaioTcsi BOJE, CBA3AH-
HEle €O WETOYHBIMII MOPOAAME, IIPH BEIBETPHBAHHH KOTOPHIX HPOTEKaeT pearmus

2NaAlSi0+2H,0 4 COy — NagCOg-+ HaAlSi50s. (111-7)
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" TABJHILA III-5

Xumuuecknii coctas NPUPOJHEIX BOJ, CBA3AHHBIX ¢ HEROTOPBIMIT
THoamn nopoji Cesepuoro Haskasa [Konmosanos m ap., 1967,
Kynesa, Caeskro, Homosaxos, 1967]

Tlopons ‘cf]‘;‘)‘g‘b’:”“ Na'+K'|Ca”| Mg" | Clj| SO; | HCO3| 3, |pH
0,5 3.8 41,2 14820 13,4 :
I'pannt |p. Jourys-Opyn 108 |5%8| 324 | 108|136 | 756 232 | 7.2
i 30,0 |[580] 55 | 229|224 | 452
| Jlasa p- F'apGamn i N e = | 1487 (8.1
r i 3.11'61)?6 6{.-)"80 1é‘/; f?'g :?‘:2'8!i 22'!:? g::)‘:
| i, 9,2 14, 2, 0 !
i DT Bacceiin s i [ e | L TS T
| p. Toxama 11,0 139.2| 49,8 32 | 396 | 57,2
| 6.0 814 | T4 74 | 10,1 | 183,0
| 0pekne p. ThipaBays- e B e ) Mre Y | er=oygl] Il o=l (s 415304 B[ A
| s Cy 74 |78| 178 | 60| 60 |880
0.5 100| 1,5 | 50 [259,9
Cyasdup- | pyd. Kucanii — =55 | == 3253 | 2,67
LAl 04 |90|27 | 26|94 | Her

Mpuvewanusn 1. B ancimrene — cofiepskanne HOHOB, M2/4, B 3HAMCHA-

- Teqe — To e, %-swe, 2, B npobe W3 cyasdmmmHoil S0HLI Fe"g'-g: ) e 4?)28 2
PR g T Ay ' '
lﬂg,!l,cl.lﬁ, H m.

TABJIMIA III-6

Cocras nogseMHBIX BOJ B ojHOM N3 paiionoe Ces. Kapoanmuwr (CIIA)
ppm [Le Grand, 1958], x2/s

=)
=
B mn
Mo 2|8 8
Topost Na'K'| Mg"” | Ca™ | Fe | Cl' | SO; |HCOj| pH =g |E &
“E o
582 E
7 2 N T S T
I'paBRTer . . % . T 5 A By o el B o e o 29
, | 12 | o3 o2l 4| a7 | g7 |7 || o
FRMOBIIRE 10 o2 3 g 2 | 19 |06| 18| & | 37 | = | 12| °
= Cyasduanas aona 11 36 18 28 | 39 | 109 58 | 60| 328| 1

It pPEMeYaHHA B YHCIHTeNe —MeqHana, B 3HaMeHaTele — MOJa .

Jror upnsnak 0eccnopmo MOMKHO HCHOJB30OBATH NPH KapPTHPOBAHNH MacCHBOB
mie0uHkX nopog. Jas cpapmenwa B tada. [11-7 mpuBofATcs cpefHHii COCTAB IO~
3eMHEIX BOJl, CBABAHHLIX ¢ HedeJlwHOBRMH cuHeHHTaMI Hoasckoroe mnoayocTpoBa
[Kausmournn, Hamsmoukmna, 1964], m cpejumil cocTaB NOA3eMHHBIX BOJ CeBEPHOIO
ckaona r. Hamennux ma Ilamckom raG0po-mopuroBoM Maccuse Hoawcroro moay-
ocrposa [Auronos, 1964].
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TABJ HILA III-7
Cocras moj3eMHBIX BOJ HeeINHOBLIX CHEHHTOB W radipo-HOPHTOR
na Koabexom noxyoerpose 1

Hoan-
ITopopet Na'--K'| Mg~ | Ca”" | Cl' | SO;.| HCOg 2“ HeCTBO
upob
Hedeannonue cHe- 43 0,12 | 0,6 4,6 29 20,7
HATHEL . . . 9 E e e e 40,2 10
1,6 0:84% | 212 13. | 0,38 | 120
TaG6po-mopurn o7 Tq| W i 7 =1 | 182 8

1 Cwm. Taba. I11-1.

TEOJOTNYECKHE CTPYKTYPBI
N TEKTOHMYECKNE HAPYHIEHIA

AHanua CTPYRTYPHEIX W TEKTOHHYECKHX OcoOeHHOCTEil TeppuTopui
Mo;keT ObITh ABOoARUM: 1) OIeHKAa 1m0 TPHIPOXNMHYECKNM JaHHBEIM 0COOEH-
HOCTeHl KPYNHON CTPYKRTYDHL B HEJOM, €€ PACKpPHITOCTH, ucTopHmI dop-
MIPOBaHHA Kak OacceilHa IO3eMHBIX BOJ, YVCJIOBI HAKQIUVIEHNS HEKO-
TOPHIX IOJE3HHEIX uckonaeMeix (Hedrdh, ras, Opom u nup.); 2) seIABRIeHIe
OTIeJGHEX TEKTOHHYECKHX HAPYIIEHHI, NOKAJBHEX CIPYKTYD, Apes-
HIIX 9PO3HOHHHIX BPE30B M IIp.

st pemienusi mMepBOil IPYNIOEL BONPOCOB HEOOXOMUMBL “TIIATE] bIBT
AHANHNS BCEr0 MMEIINErocs IHAPOTEONOTHYeCKOr0 M IHPOXHMHYECKOro
‘MaTepmaza mO paiioHy, NAJIeornporeoIorHvYeckue PeKOHCTPYKIIMIL,
AHAJIN3 COBPEMEHHBIX TEKTOHMIeCKuX Jpwxenuil. Vccmemopamua tanoro
XapakTepa MMeOTCs 0 TeJd0oMy PAAY PersoHoB U B Jlannoit pabore oHit
HEe PacCMaTPHBAIOTCH.

Omerr pacmu)poOBKM YACTHBIX CTPYKTYPHO-TEKTOHNYECKHX 0Oco0eH-
HOCTE{l TepPATOPHH 110 THAPOXUMHYECKHM JAHHEIM Takyke JTOBOJLHO Be-
auK. B OonbmmHCTBE CIyYaeB aTO — BEIABJICHIE TEKTOHHTECKAX HAPY-
MEHH 10 IHAPOXIMIIECKIM WHIMKATOPAM, HAIPHMED II0 IOBEIIEHHOMY
conepmanmo B soge pryta [Axstos, 19661, pagona [Borpamosa, fAceko,
1967], yraexkmcioro rasa [[lyGaamckmii, Ilyros, 1966], moapienmo
mexo9nnix Box [Mexrues, Pauwnmermii, 1967], unossimennoii Temmepa-
rype [febko, Makcumos, 1968]. Umewrcs pabors Goxee obmero mo-
pA/KA C OUEHKOH 10 IHPOXHMHYECKHM TaHHEIM CTPYKTYpPHO-TEKTOHIH-
9eCKHX YCJIOBWil Toro miam mHOro paiioHa [Bape, Beesomoseras, 1963;
3axapuenko, 1966; Jlio6omupos, 1958; Marcumosna, Muxaiizos, 1966].
PaccMoTpiM HECKOIBKO OPUMEPOB CTPYKTYPHOTO AHAJIM3Aa B BAKPHITHX
objacTAX IO pesyabraTaM THAPOXHMHUECKNX WUCCAEJOBAHMI, IPOH3-
BeJICHHEIX ABTOPAMH WIH IpPH HX YYaCTHH.

Cesepo-3anadnoe I pedraskasve. B ¢TpyRTypHoOM OTHOMEHHH DTOT paitom mpej-
crapiager co00l MOJIOryd MOHOKIHHAIL CeBepO-3amajfHoOr0 ILPOCTHPAHINS, CI0KeH-
HYI0 B OCHOBHOM I1a.1€0r€H-HEOI@HOBLIMI orTiaokennaMi. Cpean HUX BLJEIACTCH
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OJIITONEHOBLIT  BOJOHOCHBLT KOMIIEKC, NPHYPO- poe—=lals
YEeHHBIT K TIeCKAM I MecuaHnkaM HIGKHEIO I cpeji- 28 g_@ E"Tas
Hero wmaiikoma (Pgemkp,,.), cymmapmoii Mmom- = =2 E““’ ﬁmg
HOCTBIO 710 600 M. BepxHAs wacTh MaitkOMCKMX S8 g.@gg
OTJOMEHNIl ABAACTCA XOPOIINM PermoHaJbLHO BLi- g e & 888 | e
Jlep;KaHHBIM  BojoymopoMm. CHH3Y MaiiKONCKHE BO- 13 5( = a“‘hg
JIOHOCHKE TOPH3OHTH OFPAHMYEHH TJIMHAMI H Mep- e of ES | =
TeaAMN 201eHA (popavmmndeponuie CJ10H) B an;":ﬁg
(pme. 111-5). Beero Brijjenserca ceMb BOJOHOCHBIX & EE TT gg
O = &
TOPHBOHTOB, BCe OHN BHITAHYTH B BHfe Y3KOil SERE HNEa g

monockl ot v. Hedreropeka Ha ceBepo-zamaf,.

TFopnzontar I—JIV mHa ywactre r. Hedreropcka
BHIXO[IAT Ha IOBEPXHOCTH. |[pHBeeHHBIE XABIOHNA
B HUX HAPACTAIOT B CTOPOHY HOTPY;REHHSA, UTO MO-
sponser 00JacTh WX BREIXOZA PACCMATPUBATHL KAK
300y pasrpyskm. Oueprasus TrOpPH3OHTOB BechMa
NPHYY/UIABLE, T HA UX nepudepun odpasyoTcs Tak
Ha3LBAeMble TeCYaHble B4JMBEH, BOLOOOMEH B KO-
TOPHIX DOPAKTHYECKH OTCYTCTBYET ¥ MMEHTCH
cROTJIeHNA HedTH I rasa.

JlnoasMuka H XHMHA TOJ3EMHLIX BOJl B KaiK-
JOM TOPH3OHTE oupejielsioTcs ero doOpMoil: B men-
TPAXBHEIX YACTAX TOPH3OHTOB, T/ MONIHOCTL W
NOPNCTOCTh HOBHIIEHLI, BOAL WMEIT MeHBIIYIO
MunHepaansanuio (9—15 2/4), "WeM Ha yUacTKax
BHIKJMHABAHAS, IJl@ MHHOPAIU3anusa [OCTHIAeT
22—25 2/a. B 1menoM TrOpPHM3OHTHL HMEIOT NPAMYIO
THIPOXIMHIYECKY) 30HAJABHOCTh: IO Mepe IOTpy-
JHeHHA BOJK OT MPECHEIX HePexXOaAT B COJIOHOBA-
THE W COJeHEe, OT IHAPOKAapOOHATHEIX KajabiiHe-
BEIX K THApPORapOGOHATHO-XJODPHIHEM HATPHEBEIM.

lopuzonrst V—VII na moBepxmocTh HNTJe
He BEIXOEAT M Me;ay coboit csasamer. Coennemnie
NX ¢ BepPXHeHl cepueil TOPUIOHTOB B HNACTOAIIEE
BpEeMA He YCTAHOBIEHO, HO B CHIY JUTOJOTHIECKIIX
ocobeHHOCTEll TONMM BOBMOKHO. B mporaBomosnoms-
HOCTh BePXHHM TODH30HTAM B HIGKHAX K JHHHH
WX BHIKJINHABAHAA TPHYPOUeHbl BOJBI MeHEe MIHe-
pPaIN30OBAHHLEIE B CPABHEHHW C BOMAMH IEHTPAJbL-
HLIX 9acTeil STNX TOPM3OHTOB, Tjieé MOIHOCTL I
HOPHCTOCTL TECKOB ToBhimensl. Kpome  T1oro,
B ropusontax V—VII cpepuas MIHePAJAN3AIHA
BOJl HECKOJBKO HIDKe MAHEPAIW3ANNHA BOJ B BEPX-
Heil cepHn BOJOHOCHBIX TLIACTOB.

Ecam upepmomosnTh, uto 0 ropusonrax V-
‘l"'II HAM HIYEr0 He M3BECTHO, TO MOKHO IOKa-
3aTh, 9TO THAPOTEONOTHYECKIH AHAIN3 TOABKO
BePXHUX BOXOHOCHHX ImactoB (I—IV) nossomaser
NPOTHO3MPOBATh CYMECTBOBaHHe W 0CODGHHOCTH
umRHEel cepmm ropmgonTos (V—VII). B Bepxmnx
1IeCYAHBIX TOPHBOHTAX BLICOKOMIHEPaAN30BAHHLIE
XJOpIJIHEIE HATPHeBHIe BOAL, pacTpoCTpaHeH-
HblE HA WX TepAdepuH, ABIAIOTCA PEINKTAMI
CeANMEHTAIIHOHHEKIX BOJ, OJAMBKMX IO BO3PACTY
BOjlOBMemAIMIM nopojaM. Boap Takoro tuma u
MITHePAJIM3AIII KOTJIAa-TO BAHIMAJI BCE BepXHHE
TOPH3OATH HeamkoM. [locaenyomee reolornieckoe
PA3BATHE MOHOKANHAMN NPHBENO K PasMbiBy Heo-
TeHOBEIX M BePXHEMAIKOUCKNX OTIAOMEHHIl I pac- &
KPLITHIO BOAOHOCHKIX vopuaouros [—IV. B ma-
CTOATIEE BpeMs IPHBEJICHHLIE ARSI BO3PACTAIOT
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B HAOpaBJeHWH NOTpy:kemua 8TuX ropusontos |[Txocrow, 1966]. K momenty
X pACKPHTHA NpeBHINeHHe MABICHHI B 00JacTH NOTPY/KeHHA HajJ HAMOPAMN
H B OGJIBG'I‘K BBRIXOIA I‘OpﬂﬂOE’IOB Ha JHEBHYK NOBepPXHOCTL MOTJIO ObITH TONBKO
-foapme COBPEMEHHOIO, .

Bce 9710 cBH/IETENLCTBYET O TOM, 9T0 BOJH ropmaontos [ —[V B paiione r. Hedre-
TropcKa, Ije 3TH rOpH30HTLL oﬁaamalorcn, BHITERAIOT HA MOBEPXHOCTb H YUacTByior
B TPYHTOBOM H II0BEPXHOCTHOM cTOKe. IIPOHHKHOBEHNE B TH TOPH3OHTH METeOPHHIX
BOJ{ HMEeT JIHIIb J0KAJAbHOe 3HAYEHHE N OrPAHHYEHO MECTHHIM 0asmcoM 2pO3Hi.
ITpn raxoit ruppoguaaMike HaGa0/aeMOe YMEHBIICHAC MANCPATMBANTH B HEHTPAIb-
HEIX 9aCcTAX BOJOHOCHHX IJIACTOB B CpPaBHeHHH ¢ HepndepHiHLMII yYacTKaAM#, Ha
KOTOpPHIX GOXPHHHJIHCB COANMMEeHTAHOHHLEe BOIBI, MOKET ObITE 00BACHEHO TOJNBKO
OPATOKAaMH ¢jaabo MAHePAIH30BAHHEIX BOJ[ M3 KAKHUX-TO HHBIX TOPH30HTOB, PacHojo-
AReHAKX Hmke cepunm [—IV.

B jieitcTBHTONLHOCTH TAKHMI TOPHBOHTAMU ABJAIOTCA Necyansie maactet V—VII.
Kag yke ormMevamnoch, HA MX HepHPepHIr B 3AKPBITHX IECYAHKIX (3ATUBAXY PABBITLL
BOAM ¢ NOHIKeHHO MHWHepaINsammeii, CBHAETENLCTBYIONHE O TOM, 49T0 B Oozee
PaHHEHE HIOXH BOAH TAKOIO THOA 3aHEMainu mjactel V— VII neamkoM, a mocie ycera-
HOBJIEHHS COBPEMEHHHX THADOAMHAMHYeCKNX YCJIOBHil (mepejpmxenie Boj B Doaee
BepxHHe TOpH30HTH) Ohm omxars B ropuzontsl /—IV.! MM Ha cMmeny B TOpH-
30HTR V— VIT upmnan sBojgsl, Oolee MuHepann3oBanmHe. B cuiay yike paccMOTpeH-
HEIX THAPOAMHAMHYECKUX YCIAOBHII OJHIONEHOBOTO BOMOHOCHOTO KOMILIEKCA OTH
Goiee MHHBpB.JlPBOBaIiHL[G BOJLL MOTJIH HoCcTymarh TOJNLKO CHH3Y M3 TOPH3OHTOB,
eme Gojee BaKpPHTHX W N30JIHDPOBAHHKIX OT HoBepxmocTH, uem miaactet V—VII.
9TH TOPU3OHTH, MO-BIIHNMOMY, eme Gozee CABHHYTH HA CEBEPO-BOCTOR W HAXOIATCA
Ha rayomuax oxoxo 1500 x u Goaee.

[pexmoao;kenne 0 CymIECTBOBAHAN BOJOHOCHEIX TOPHBOHTOB, PACIOJOH{EHHLIX
HIZKEe OJHI'OIEHOBOI'O BOIOHOCHOTO KOMINIEKCcA, CcAeJlaHHOe€ Ha OCHOBAHHM aHajJ HM3a
THAPOXHMHYECKHX M THPOAMHAMHYECKHX ocobennocreit ropmsomtos [—VII,
cornacyercs ¢ upepcrasiennamu B. H. Hopuenmreitaa [1960] o cuurkasmm cpejme-
MaiiKONCKHX BOJOHOCHLIX ropmaoEToB Cemepo-3amajsoro llpexranrasnsd ¢ XajyM-
CKAM BOJOHOCHHIM ropmaonToM CTaBpOmOJNBA 3a cUeT YBeIWYeHHA MOIHOCTe mec-
9aHEIX IIACTOR.

Bacceiin p. Boazoea. HTEpECHBIE THIPOTEOJOTHYECKHAS H CTPYKTY PHEE YCIOBIA
HaOmoaaKTeA B CTAPOOCKOJBCKO-MIBEHTOMCKOM BOOHOCHOM KOMIUIEKCE BEPXHErO
I cpefHero feBona B Gacceitne p. Boxxosa. I[opogsr 3TOT0 KOMINIEKCA PEICTABIEHbL
TOHKO- B MEJIKO3EPHUCTHIMH IeCKAMII H NeCUaHMKAME ¢ PeJKIME HPOCIOAMII AJleBpo-
auToB ¥ ramm, O0mas MomHocTs KoMmmiexca 30—220 .

B xposxe sameraer kapOOHATHO-IIMHACTAS TOMINE BEPXHETO [EBOHA MOIHOCTHIO
40—60 », B momomse — TOJIA Meprejeil, H3BECTHAKOB M TECYAHTTHOB HAPOBCKOTO
TOPH30OHTA CpeIHero [epoHA. PermoHAJLHBIME HCCAegOBAHHAMI [ApXxaHTeJbCKOH,
19596; 3eanpmua, Kopotros, 1964; Koporkoe, 1965a m np.] yei1aHoBiIeHO, 4T0 HO-
POABl MOYBLL M KPOBIH CTAPOOCKOJBCKO-HMIBEHTOMCKOr0 BOJOHOCHOTO KOMILICKCA,
‘ABAAACH caabo BHEIPAReHHMME BOHOHOCHBIMH TOpH30HTAMH, OJHOBPEMEHHO CJYHAT
A Hero OTHOCHTeNbHEIMII BOJOYIIOPAMN, OOYCHOBAMBAIONIIMII, KAk ITPABHIO,
pesnine M3MeHCHIT Hanopa M cocTaBa BOALI B BePTHRAJLHOM paapeae. Bt)l[bl aToro
HKOMIJIEKCA BLICOKOHANOPHLIE, COJOHOBATHIE H COleHhIe, 10 cCOCTABY XJAOpPHIHLIE Ha-
TpHEeBEIE. ITo Mepe NOrpy:ReHums IopoJ KOMIJeRCa Ha I0r0-BOCTOK MHHepalH3anmusa
TIOJ3eMHKIX BOJ| OCTEIeHHO pacTeT, HO Ha (JOHE IJIABHOIO ee yBeInuerns BuleA0TCH
30HH AaHOMAJBHO BRICOKOI MHHEpaJmsamum — B Gacceitme p. Illemonn, Buagaomei
B 03. Hanmens, u B paitone . Crapoii Pyccsr. XapaxrepHoil 0c00eHHOCTBIO 9THX 30H
ABJASTCA HE TOIBKO MOBLIIMEHHAL MIHepPalu3anuA BOJLI, HO H HAJTHYNE BOCXOMANIIX
COJNIEHBIX HCTOYHHKOB — fABJIEHIe CPABHUTEJILHO pejkoe s cepepo-sanaja Pyccroit
maardopmel. Pacemorpum noppodEee ruppoXHMAYeCKAe aHOMAINM.

AHOMAJAbHRE 3HAYCHUA BeJININHL M:mepam{aannn MOA3eMHRIX BOJ, BOCXOJAOIIE
“CONIeHEIe NCTOYHHKW, BHEe]PEHHEe COJeHHIX BOJ[ B OTIO:HeHHA KﬂpﬁOHaTHO—I‘nKﬂHCTOﬁ
TOJIIH BéPXHEro jesoHa B HH30BBAX P. [llesonn — Bece aTH lilal{’l'ﬂ HaBOJIAT HA MBICJL
0 CYIECTBOBAHMN 3/1ech KaRO-TO BOAONPOBOAANIEN 30HE NOBHRIIEHHOI TPeIMHOBA-

! Tlo muenmio E. A. Bape n 10. A. Buckosckoro (1965), Huakas Munepannsa-
IAA BOJ DTHX TOPH3ONTOB CBA3AHA C OT7KATHEM CBHA3AHHON BOL, 001aa0meit MoHI-
JREHHOH MHHepasi3anmeif, ua TINHHCTHIX 1opoj. Hpun. ped.
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TOCTH HJIW TEKTOHUYECKOIO HADPYIIeHWA. C OGoapmeit BEePOATHOCTBI) MOKHO Hpen-
- HojAaraTh mnepBoe, MNOCKOJAbRY AHOMAJIbHBIe THAPOTe0JOTHNYSCKAe YCJHOBHA HMEDT

£

Puc. 11I-6. Pacnpejeaenne smpepannsza-  Pme. 111-7. CrpykrypHas xapra Kpos-
LUN  NOA3eMHBLIX BOjJL  CTAPOOCKOJNLCKO-  JIH CTAPOOCKOIBCKO-INBEATOHCKOTO KOM-
MEBEHTOMCKOTO KOMINIEKCA B HHB0BLAX  niexca B Husospe p. Illenonm (no-
p. Weaomn [Koporkos, Iasxos, 1969]. A. U. IImaenky).

1 — OypoBHIC CHBAYKWHE, 2 — HMCTOYHAKH, 3 —

b H3ONHMHUMA  MHHCDAJIW3AIAN, 4 — HAOpaBJICHHC

2 BHCJIPEHI  COJICHBIX BOX.

IIOMAZHOe PaclpocTpasenie, a He QUICHPYIOT HCTKOIl TERTOHIMECKON JWHIH.
Pesyapratet 0npoboBaHma MHOTOWICHCHHLIX THPOTEOJOINUECKIIX CRBAJKNH TIOKA-
34111, YTO TLE3OMETPHUYECKAH TI0- 3

BEPXHOCTh  CTAPOOCKOJIbCKO-TIBEH-
TOHCKOIO BOJNOHOCHOTO — KOMILIGKCA
napaer K p. Hlexonn, a mmnmepasn-
3aniA BOJAB H3MeHseTCH B MMPOKAX
. npepenax (or 2 go 10 e/a), npuuem
Boanl Gojiee BLICOKOI MIHEpAam3a-
NN BHEIPAKTCA ¢ HOT0-BOCTOKA
B BHJI@ OTAENLHBEIX A3HKOB, HANPAB-
JeHHKIX BEpect pexu (pue. [11-6).
Taxoit xapakrep pacnpejeaeHus
MHHEPAJXH3anmuil BOAL  TO3BOJAAET
TOBOPHTBE O CYHIECTBOBAHNM IIOJO-
JRUTEJBHEIX  CTPYKTYDP, PAacHoio-
FKEHHKRX BJ0Jb  pPEKH. )];aﬁmme
CTPYKTYPHO-KapTHpoBoyHoTO Oype-
HHA TOATBEKAAIT 0Ty MEICIE B 005 B ES
(puc. 1I1-7). B Rpeasax wnojpHsg- "5 7 ep
Tl  OTHOCHTEJNBHO  ITOBHINIAETCH

TPeIIMHOBATOCT BOJIOYNOPAKIX HO- Pne. 1I1-8. Pacnpenmenenne MuHepanmnaa-

POji BAPOBCKOTO TOPHAOHTA W Kap- W1  TOI3EMHHIX  BOJ  CTAPOOCKOMBCKO-
GoHATHO-TIMEHCTON ToMmM, m sro  WBEHTOMCKOIO BOJOHOCHOTO KOMIUIEKCA B Hil-
OPHBOAT K 06pas3oBanni BOCXOfA- 30Bbe p. lllesonn (B paapese).

T —— e ey ——— T ——

X HNCTOYHHKOB W 3ACOJEHH]0 1 — YETBEPPHYHEE OTHOMEHAA; 2 — KapOOHATHO-

» TIMHUCTAsA TOJIMA BEpPXHEro JAeBoHa; & — CTApooc-
TOA3EMHLIX BOJ BerIlTIX I'OPHSOH KONILCKO-TTBERTOICK! BDJIOHDCHHH’HDMIT.’ICHC; 4—
TOB., Pacnonokesne 30H HOBRIIEH- HApOBCKMl TOPH30HT; J§ — KaploHaTHags T

Nl TpemuRODATOOTE BXpect upo-  {BAOmG; 0 s wniepipuias o/
CTHPAHMA CTPYKTYPHOH  HOJOCKHL ¥ P podeannrn,

OpHBOJAT K 00pA30BAHHMIO CpejH

COMIOHOBATELX BOJ| (ABKIKOBY COJe-

| mHX BOj, BHEAPAIMEUXCA ¢ I0TO-BOCTOKA N3 HIGKHAX TODPH3ONTOB B BepXHHE.
[lpocTpauCTBeHHOE PACIOAO/KEHe OTHX (A3BIKOBY CO3/AET B OTAEABHEIX TOYKAX
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MHAPOXHMUYeCKY 0 HuBepenio (puc. 111-8). Tmjiporeosoriueckans chemMia, nposejeniasn
B cpejnem Teuennu p. Illenonn, mokasaiza, ¥TO N 3ech THIPOXUMIMECKHe AHO-
MAJIHA CBASAHLL ¢ AHTHIINHAIBHLIMIT MOJAHATHAMI, AMIUINTYAA KOTOPHX JIOCTATraeT
20 m. C Jlororw-Iloscescroii crpyrrypoii ca3ano ofpasopamme emHCTHEHAOI0 HA
cepepo-zanaje ecrecTBeHHoro coaenoro 03. Jdyneso (pume. I11-9 m [11-10). Xopomo
PURCHPYIOTCA 10 THAPOXMMIMECKIM AHOMAIIAM HeGOJBIINe CTPYKTYPE B paiione

r. [Topxosa u conxosa ITomonoe.

Crpykrypunie 0coGeHHOCTH 3TOH TEPPHTOPHH ORA3HIBAIOT OOABIIOe BIMAHIE
Ha XUMITeCKIil cocTan H0BePXHOCTHLIX BOJI: BCe NEPeUNCIeHHLE CTPYKTY Pl X0POLIO
BHIABAAITCA 10  THAPOXHMHYECKHM
aHOManmAM B BOJAAX pPeK, pYYbes,
o3ep 1 0OJ0T. THAPOXMMIYECKIE IaH-

3 — g e
50 S 405 2
l"/ \ fA’..
a %‘“ “'/‘H’s
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Puc. I11-9. Xapaxrep saconomenus u
PABTPY3KM 1Mo/ 3eMHLIX BOJ B paitone Jlo-
KOoTh-llojiceBeRoro TONHATHA [HopoTkos,
Cexazsnna, 1968].
I — YeTBEPTHYHbIE OTIOMCHHA, 2 — M3BECTHII-
KN, & — IIMHB;, 4 — AJEBPOJMTH, § — HECKH
MEJIKO3€pPHHCTHIC " CJabOCHCMeHTHD OBaHHBIE
NecCYaHwKY, 6 — THIIC, HanpasaeHue 3acoA0HEHUR
800aMU: 7 — XJOPUTHBIMU, & — CYJIL(ATHBIMIA;
9 — BOCXOEAUM COMOHOBATHIN MCTOMHHEK; Lud-
PEL — MMHEpaJM3aumud, 2/4a.

HEIE

u mpoman, MO KOTOPEIM OIy-

Oauropansl  [Hoporkos, Cemagbmnna,
1968]. OOmme cTpyKTypHHIE 0CO0EH-
HOCTH TEPPUTOPHE X0pouo ¢urenpy-
0TCA 1 HA MeJROMACIITabHOM THApO-
xummuyeckoM npofmae no p. Ilexosn
(pme. 111-11). Momxkno, Tarxnm obpaszom,
yTBep/KAaTh, uTO K IOr0-3anagy or

03.

HNabMenb pacnojaraeTcs  cepus

ANTITRINMHANBHBIX  TOAHATHIE, XO0pOmo
BLIABIAEMBIX 10  THJIPOXIMIYECKAM

]

.
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Pue. [III-10. Xaparrep pacnopejene-
HUH MUHEPaJu3aiuil BOAM B TCKOB-

CKO-IY/IOBCKIX W3BECTHAKAX B paifone
Jlorore-IlofceBekoit  eTpywTypst (110

B. B. Cexagpunoir, 1964 r.).

1 — CKB&KHHLI, 2 — H30JINHHH CONEpHaHNA
XJIOD-HOHA, M2/a; 3 — H3OIWHHH MHHEpa-

Jusanmu, 2/a.

H THAPOreOJIOTHYECKHM JTaHHBIM: 1LOBLIIIE HHOMH MIHepaJH3ana MHOIA3eMHBIX BOJ
€TapOo0CKOABCKO-IIIBEHTOHCKOTO BOJOHOCHOTO KOMIUICKCA, B3ACOJMEHUI0 I10J3eMHBIX
BOA KapOoHATHO-DAMHUCTON TONN(H BEPXHEro JieBOHA, O0pPA30BAHMIO COMCHBIX
BOCXOJAINAX HCTOYHHKOB (B TOM YIICIe cyﬁaﬁnanmmx), CHW/KeHHIKD IThe30oMeTpii-
9eCKHX YpPOBHeil, M3MEeHeHNI0 COCTaBa IOBEPXHOCTHHRIX BOJ.

ITo-BranMOMY, MOMKHO HPUHATL, ITO CYIIECTBOBAHWE B IpE/eJaX MOHOKIHHAIIN
Pasrpyskn TOA3GMHLIX BOI 4epes BhHIIIeIEe;KAMue BONOYHOPHBIE TOJIM, CJIOMHAM
THAPOJNHAMITYECKAaa N THAPOXUMIYCCHRA o0cTaHOBKA B OTOH a0He, Oﬁycﬂ()BﬂEHHaﬂ
BaﬂHMO}IEﬁCTBEBM Pa3JIHTHBIX BOJIOHOCHBIX KOMILIEKCOB, CBHAETEALCTBYIOT O HAJII-
9AA KAKOH-TO YCJOKHAOMEN MOHOKIMHAIDL CTPYKTYPH, 0CODEHHOCTH KOTOPOI MOAHO
OIEeHHTb IPH KOMILIEKCHOM AaHaJiHge BCeX MMEUMXCA IHJIPOXHMHYECKNX JTaHHLIX.
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JIPYTHM CTPYKTYPHBIM 3J€MEHTOM, KOTOPHI MOeT OLITH YCTAHOBJACH NO IJIPO-
XNMHYECKIM JIAHHLIM B BTOM paifoHe, ABAAETCS BHKIAMHUBaHMe Bofoynopa. HapGo-
HATHO-TJIMHICTAN TOIMA BePXHETO JIEBOHA, SABJIANIAACH B PErHOHANBIOM INIane
BePXHHM BOXOYIOPOM JUIS CTAPOOCKONBCKO-IBEHTORCKOTO BOLOHOCHOTO KOMIJIEKCA,
BLIKJIMHAHBACTCH HAa CceBepo-zanajinoM kKpeujie Pyccroro apreamanckoro Gacceiina.
I'panuna ee npoxogur, B 9acTHOCTH, N0 Bojgopasneny pex Pasamm m Turogm (paiton
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Puc. 11I-11. T'mgpoxmmmueckuit npofuas mo p. Ilexomn ma 7 asrycra 1964 r.
Cocrasuan A. . Koporros.

r. Jlwbamn). Tngporeoxornveckoii cheMKOIl, IPOBeIeHHOI B 9TOM paiione, obmapy-
#eHo 0K0Ja0 40 cOJOHOBATRIX HCTOMANKOB, BEIXOAAMNX B NOJI0CE NpO1AKeHueM 22 ku
[Koporkos, 19636]. B moamme p. Kepectn, nporekaiponieii napaiiennno B 7—15 xx
K I0FO-BOCTORY 11 HAXOIAMEcA, Kasajoch Owl, B- CXOJHHX THIPOTEOJOTHYECKHX
VCIOBHAX, TAKIX HCTOYHNKOB HE BCTPEUYEHO, XOTHA HPEeJNOCHIIKH JIIA 3TOr0 ecTh:
LEE30METPIMECKHI YPOBeHE B CKBAKIHAX HA 8 o BHIIE ypesa BOJIBL B peke.
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Pue. 111-12. Wsmenenne copgepskanma xuop- Pue. 111-13. Xapaxrep aanera-
noia B Bofie p. PaBaHm OT BepXOBheB K YCTBKO  HUSL  THPOXHMHYECKOH  30HH
[Koporros, 1963a]. COJIOHOBATHIX BOJl B  HIGKHEM

tevennn p. Pasamn [Koporkos,

Tmareabublii aBagu3 IWIPOTEONOTHICCKNX i 1‘:]8"”‘ 5
YCAOBM W CONOCTABJHHe ITHX JAHHEIX C Teo- . ool O eTo  Heno-
JIOTHYECKHM MATEPHAJIOM M Pe3yIbTATAMH ITJA- Ha, 4§ — NOACHETOrOPCKO-TYHCKHE
POXHMIHECKOTO 0N poGOBAKIA PEUHOil BO/ NOKA-  TECKH ¥ TECYAHNKH; 4 — HapOBCKHEe
34711, 9TO B JAHHOM caydae NpHYnHOil ofpasosa- ::p;‘;;‘;’aéé’m_ﬂlggngﬂpmﬂnf;ﬂ“;‘;
HUA BOCXO[SINX HCTOYHUKOB 10 p. PABAHM  mpecHsIME B COMOHOBATHIME BONAMI.
SIBIAETCA BLIKIMHWBAHME BePXHEro BOOYTOpA.

BLIXOH HCTOTHHKOB TO3BOAAKT OTKOPPEKTHPOBATE MOMOMKEUNE HTOH TPAHNILL HA
reomornaueckoit xapre. Mumrepecno, uro p. PaBann MepexBATHIBAET IOTOK JBHIKY-

MmXcA ¢ WI0-BOCTORKA COJIOHOBATLIX BOJ{ C‘I‘ﬁpOOCI\‘OJILCKO-HIBl:‘HTUﬁG]{OFO ROMILIEeKCa.
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)cofeRHOCTH 2TH TPEKPacHo (QUECHPYOTCH KAK M0 TaHHLM onpoGoBaRHA PeIHBIX
goxt (puc. 111-12), Tak W Ha Te0JOTHYeCKOM Upodure (pc. 111-13). Beixanansanyue
BOJIOYIOPA MOKeT OBITh TAKKe MECTHLIM, CBASAHHLIM C rayBORIM HPO3IOHHERIM Bpe-
30M pexi. C TAKHM BHKIHHNBAHIEM CBA3AHb CONOMOBATHE MCTOMHIKI B BEPXOBRAX
p- Mmarn (puc. IT1-6). Bee nogofHLe CAYHYaW CJIefyeT TIATeNXbHO N3ydYarb, COHo-
CTABAATH ¢ ONMCARMEM OOHayKeHHil 0 pexe W OTOPAKOBHIBATE IIPH PEUTCHIT 337141
0 BHIABJIGHHIO CTPYKTYP M TERTOHIMICCKHX HAPYILeHuii.

Ha paccMOTpeHHHIX JByX Y9YacTKaX IOKasamo, 410 TIATE bHBIIL
‘AHAJM3 JAHHHX 00 THADOXMMHN IIO/[3¢MHHIX H IOBEPXHOCTHEIX BOJ
B KOMILIEKCE ¢ TeoJOTHYecKUM 1 THIPOreoJoruIeCKiM aHAJTH30M MOKET
0Ka3aTh CYIECTBEHHYIO TOMON(b He TONBKO B OOMEH CTPYKTYPHO-TEKTO-
HUUECKOll XapaKkTepHCTHKe pailoHa, HO H B JIeTaIH3AIMI OTAETbHBIX
gEePT ero CTPOeHHH.

3JEMEHTHI TEOMOP®O.JI0THH

B rymMujssXx o0JacTsiXx BEICOKAA YBIIAKRHEHHOCTH M HHTEHCHBHBIIT
‘BOI000MEH ABAAIOTCA MPHYUHOI TOro, 4TO COCTaB TPYHTOBRIX BOX, Kak
a

= e - ([0 B
0D TS - e T R 02 EZd#
Ty, B

, Tl i) 77312
: AR AR - Puc. III-14. Twun-
EXRIRE G 13 poxnmuuecran 30-
’0‘0‘-”0’0’0’0 V777 14 HAIBHOCTE IPYHTO-
».o,q'o Ct—L‘a g BLIX BOJ IO Ia-
%.”’. SO /’5 pnavi (@) n copa-
’.‘.,’ "’..”" /, :f Mt (6) 1({_,(631}{5\[)}111?1.
% 53 £ Beauvura MmuMepaau-

B sayuw eodw, 2/xe: 1 —
<41, 2—1—3, 8 —

34nm 5 — 35—5H0, 6 — b0—
il 75, 7 — 715—100, &8 —
= 100, «sumoaozusa no-
pod (MoKasaHA TOILKO
BBINEG YPOBHA TI'DYH-
TOBHIX BON): 9 — IIe-
COK, 10 — cymnech JIer-
Kad, 11 — cynech TA-
Henan, 12 — cyrim-
HOK Jerkmif, 13 — cy-
TIMHOK CpefHmit, 14—

D
S A CYINIMHOK  TUrKeNE,
2 @ ‘;.,;{-,g.‘i%:;;:‘ 15 — ramAs, 16 —
T| 216 S YPOBEHB ' ! TPYHTOBBIX
43 3:‘,, BOM; 17 — TpaHEMIH
pacIpoCTPAaHEHHMA BOK
” ¢ pasiudHOil BemdYH-
C1-Mg HOM  MAHEDAIN3ALHL, -
18 — rnybuna oT0opa
npol W MHHEpAIM3a-
1WA BOOBL, 2/%e.
il

IpABHAO0, HE OTPA/KAET OTAENBHEIX JJIEMEHTOB pexabeda I MHKDOpedb-
eda. Ilo mepe IpoIBWKEHHS HA 0T SHAYCHNE reoMopoIorHIeCKux
pIeMeHTOB B (POPMHPOBAHMNE XHMUYECKOIO COCTaBAa TPYHTOBHIX BOJ BO3-
pacraer u B HYCTHHHRIX H TOJYHYCTHHHBIX o0macTAX 9acTo HAYHHAET
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UTPaTh OCHOBHYW poiib. MHTepecHMil MaTepHaZ 10 3TOMy BOTPOCY HMe-
erca B pabore B. C. Camapumoit [1963]. Ew nmokasamo, aro B npegesax
IIpuracnuiickoii HI3BMEHHOCTH MUKPO30OHATLHOCTE TPYHTOBHX BOJ yCTa-
HABJIHBALTCA Jlake IO/ e/[Ba. 3aMEeTHRIMH HOHIDKeHHAMH (3amajnHaMun)
u Mukpodyropramu. B samagmmax cramamsaores aTMoc(epHRIE 0Ca KM,
ONpeCHSIONe TPYHTOBBIE BOK, O], MIKpOOYrpaMil 30HaALHOCTL 00par-
Has. Ilox Goxee kpymasiMu nmommwiennaMn peabeda (maguaamu), pasMepsl
KOTOPHX MOCTUTAI0T COTCH KBaApaTHHIX METPOB, 00pasyiores KyImoaa
ONpeCHEHHBX BOJI, OpHYEM B 3aBUCHMOCTH OT BEJIMYHHE MHHEpaJH3a-
i cMenseTces u run soast (pue. 111-14, a). Ecan ske nonmxerue B peib-
ee focTHraer sepkalia IpyHTOBHX Boj (00RHO HTO HamGoTee KPyIHbIE
TOHWKEHHs — COPHL), B30HAJIBHOCTH CTAHOBHTCA mHoii (pue. 111-14, 6),
TOCKONBLKY BHXOAANINE HA TIOBEPXHOCTh I'PYHTOBHE BOJH KOHIEHTPU-
PYIOTCA BCIEICTRIC HHTEHCHBHOTO NCTAPEHIA.

Komeuno, Bpaj an kTo-m60 cTaBeT rUPOX IMATECKIM METOIOM BBIAB-
JATH reoMopPOTOTHIECK e DIeMeHTH, HO OH, 0e3YCIO0BHO, JOKeH OHThH
WCMOAb30BAH TpU OneHKe (opM peiabeda KaK AKKyMYJIATOPOB aTMO-
cepHOit BIaru, momodHMOWlEli 3amAcKl TPYHTOBHIX BOJ, WIH, Hao0o-
POT, €CTECTBEHHBIX HCTIAPUTENCH, B KOTOPHX IIPONCXOUT HCTOMIEHIe ITHX
3aIacoR.



OIMPENEJEHNE T'aasa
BO3PACTA

BOJI |AY

MOHATHE 0 BO3PACTE IOJBEMHBIX BOJ

B macrosimee BpeMs BOIPOCE TeOXPOHOJOTMHE IOJ3EMHBIX BOJ HpPH-
obperaior BaskHoe 3Havenne. OHM CBA3AHLI ¢ peHIEHAEM MHOTHX mpobaem,
TAKAX KAK NAJeoTHJPOTeoNorHYecKHe pPeKOHCTPYKINH, (OopMupoBaHue
XUMHUYECKOT0 M TA30BOTO COCTABA BOJ, WX NPOHCXOKAEHUE, DPECYpPCHI,
NOUCKH H Pa3BeJKa IOJIe3HHX HCKOINAeMHIX H T. I.

CymecTByonne MeTojibl ONpeeTeHnsa Boapacta Moryr OuTh o0ben-
HEHEl B TpH TPYOOH: THIPOAHHAMHYECKNE, METOLE HHEPTHHX TIa3oB
H HW3OTONHEIE. \

I'uppognEaMmgecKkue MeTO/(sl OCHOBAHEI HA H3YYCHHN 3aKOHOB J[BH-
JKeHUA TOJA3eMHEX BOJ B (GOpMHPOBAHMM TOJ3EMHOT0 croka. Qum Tpe-
OYIOT THIATEJBHOTO HCCASOBAHMA TAKHX I1aPAMETPOB, Kak KoadPuuuenT
GuILTpalnE, BOTOIPOBOANMOCTE, THAPOCTATIYECKHH HALOD, PA3IUYHEIS
THPOJOTHYECKHE TOKA3ATeNN, a TaK/Ke [IeTAJBHHIX Te0JOrHIecKHX
I NaJeoruiporeoJOrH4ecknX HOCTPOEHMIl, BRIIOYAIIUX YCTAHOBJIEHNE
oGaacreil MUTAHWA W PASTPY3KH AIA OTAEIbHHIX BOXOHOCHHX TOPH3OH-
TOB, KOMIUIEKCOB HJIM JUISL BCEH TeorHApOJAMHAMHIECKOH CHCTEMBI B Iie-
J0M W BHISCHEHUSA BPeMeHH HX (QYHKIHOHHPOBAHI.

Merojisl onmpefielleHus BO3pacTa MOJABEMHBIX BOJ C IOMOIIbI0 HHEPT-
HBIX TasoB Haualu paspusathes y Hac B 30-x rojpax, xorma B. II. Cas-
yenko [1935, 1936] mpepnommn memonbzoBaTh ANA pacuera CKOPOCTH
HAKOWIEHHA Teiausi, 00pasyoulerocs IpH pacmaze sMaHAUH pajius
n npefcrapasomero coboii He 4ro mMHOe, Kak a-maayuenne. Heckombko
[o3;Ke 0T reJHeBoro MeToJia Nepellin K TIelduii-aproHoBoMy, B KOTOPOM
Mepoil BpeMeHH IIO-IPe/KHEMY OCTalcsl Telmii, a aproHy OTBOAMJIAC
DACCUBHAA POJIb KAK rasy YHCTO BO3JAYMHOro mpomcxosknenus. Cepbes-
HEIM HEJOCTATKOM TeJIHii-aproHOBOTO METOJla MBJIAETCA 3HAUHTEJLHAA
creuenh ¢y0BEKTHBHOCTH B BEHIOOpe OCHOBHEIX DACYCTHHIX IAPAMETPOB.

B 1969 r. 9. K. lepuunnr, . H. Toxcrnxum, IC. A. Illykonoxor
u 1. JI. Kamenckuii npelIosKuIn onpesieATh BO3PAcT MOJA3EMHBIX BOJ
10 COOTHOIIEHMIO PAMOTEHHOTO M BOBJYUIHOTO aproHa.

Jlaxke KpaTkmit 0030p MeTOOB, OCHOBAHHEIX HAa MHCHOJb30OBAHHH
‘MHEPTHHX TaB20B, INOKA3BIBAET, 9TO € UX NOMOINIBI, IO CYIECTBY, Ompe-
HeIseTcs He BO3PacT BOJ, a BpeMs, IPOINelee OT HATAIA HAKOILUIEHHA
reaust nau papuorenoro aproua (9. K. l'epanar, M. H. Toncrunxuu u gp.)
B JAHHOHI BOfe. B mieaibHOM clygae 970 BpPEMs COOTBETCTBYET BO3pacTy
Boftl. OJHAKO B pealbHHIX YCHOBHAX TAKOE COBHAJEHUE, HO-BHIUMOMY,
He ncerjga umeer mecto. Ilpnunnoii aTomy Moryr cay:knTh camsie pasmo-
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oOpasHble HPOIECChl, IMPOTERAONE B IIACTe HA IPOTHKEHHH I'e0JIoTH-
YEeCKOIl MCTOPHI PASBHTHA RaskA0il IeornIpoAHHAMITECKO CHCTEMEL.
H muM MoryT GBITH OTHECEHBI CMEIIeHNe BOJ Pas3dnYHOrO TeHe3nca, naMe-
HEHHA XHMHYECKOTO CCCTaBa BOJ W MHHEPAJH3AINN, TIACTOBRIX TEeMIle-
paTyp M HamieHuii, uro camo mo cede MpH DPOYUX DPABHEIX YCJAOBHAX
H HaJWMYAH CKOIIEHHH CBOOOAHOr0 rasa Win HeTH MOKeT IPHBOAUTH
K CMEIEHHI0 TeJIHii-aPrOHOBOT0 COOTHOIIEHHS WM3-32 PasiIHIHOI pacrso-
PUMOCTH 3THX T'a30B H CO3HABATH BIJUMOCTD ¢OMOJOREHIAN WIH CTape-
ausay noaseMusix Boj [Hopomes, 1967]. HeognokpaTHas cMeHA IWIacro-
BHIX JIABIEHUII W TeMmeparyp CmocoOHB 3HAYHTEILHO MCKA3HTh HEPBO-
HAYAJIbHEE COOTHONIEHNs TeJHs M aproHa J IPHBECTH K CEPhe3HHIM
omubKaM B OIpeJeldeHHH BO3pacTa BOJIEL

Cmemenue ke BOX pasiImTHOT0 NPOMCXOEAEHNA BooOme 3aTpyaHAET
€aMO NOHATHE «BOZPACT BOJABY, TAK KAaK HPHAAET eMy 3HAUYeHHEe KaKOii-To
cpefHeil BeMMYMHE, KOTOPaA HABPAJ Ju MMeeT Goxbmioe 3HAYCHHE HIPH
N3YICHUH MCTOPUH MNOJ3EMHEIX BOJ ¥ TeOrHPOJHHAMHYCCKHX CHCTEM.

HzoTonnsie METO/B OCHOBAHBI IVIABHBIM 00pasoM HA HCIONb30BAHILK
HEKOTOPHX pajiHOaAKTHBHEIX H30TONOB KAk HHANKATOPOB, IMO3BOJAIONINX
PAaCcCUMTHIBATH BpeMA HAXORIEHHs BOJAB B BOJOHOCHOM TOpPHBOHTE.
Mmuorne u3 9THX UHIMKATOPOR HMEIOT KOCMOTEHHOE IPOHCXOK/ICHNe T 0~

croAHEO o0pasyiorcsa B BepxHux ciaosx armochepsr (9—12 wa) B pe-
| ByJbTATe B3AUMOJEICTBHA HEHTPOHOB KOCMHYECKOIO UBIY4YEHHS B OC-
HOBHOM ¢ fifjpamu azora n kucaopoxa ( radx. IV-1).

B macrosimee BpeMst i onpeieleHNA BO3PacTa IOJ3EMHHEIX BOJ
game Aapyrux ucnoabsyores H® u C* [Coiigep, 1961; Bach, Cherry,
Haushaw, 1966; Begemann, Libby, 1957; Reeder, 1964; Tomers,
igﬁgln ap.l, ussecrno tarsme mpumenenne Si*? [Nijampurkar mn pap.,

661.

TABJHIA IV-1

XaparTepucTHRA OCHOBHBIX PAJNOAKTHEHBIX M30TONOB-HHIHKATOPOB
(mo B. M. ®eppomcromy [1967], ¢ nobapieHmaMI aBTOpPOB)

Meprox Le ) Pacueraniii
Hzoron u ero nony- |2 E=|Peagima o6pa- Iga;m_s? (:i?: MORCEMATES
CHMBOJI pacmaja, ::;.E <| soBaBus * cH;:‘ p;ffme BOI:I;;ICT
DapmL En':'«_'_';' COLEl
Tpurmit HS . . 12,26 | 0,0176{ N14 (n, 113)C 12 12 Ke 50
Bepmanuii Beld 26108 | 0,56 | N14 (p, 4p, n) 800 m >107
Belo
016 (p, 5p, 2n)
Belo
Yrmepon Cl4 . | 576+ 103 | 0,16 | N14 (n, p) C14 60 m (4—5) - 104
016 (n, 3p)C14
Hpeyumii Sis2 710 0,1 | Pacmeniaenune 3-102 (1; 1,5)-108
Arso amonf (cm2 . 2od)
Xaop CIs6 . 3-10% | 0,714 [Ar' (p, 2p, 3n)|104—108 aromos| (1—1,5) - 108
Cls6 Ha 1 M2 0CATKOB

* n—HeHATPOHR, P — HPOTOHBI,
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HanayumuM H30TONOM-HEAHKATOPOM GeCCHOPHO ABIAETCH TPHTHIl,
TAK KaH OH BXOJIHT B COCTAB MONEKyJX Bofk. OJHAKO ompejiesienne ¢ ero
TMOMOIIBIO BO3PACTa BOJH HMeeT 09eHb HM3KWI Topor Bpemenn (Bcero
50 mer). B orom ormomemmn mzoronur Si*? m CY smawmrensHo mywme,
HO CJeflyeT HMeTh B BUJLY, 9TO B ONpe/leIeHHHX YCJI0BHAX HX KOHIEHTpa-
IUR B BOJAX MOTYT YMEHBIIATBCA B peayibrate ofMeHa ¢ HOpogaMu.
3HauNTeIbHEE TEePCHeKTHBE OTKPHBAIOTCS OPH HCHOJB30BAHMH B Ka-
wectBe mEguKaTopos C1** m Be'®, rak Kak npm cBoeM KOCMOTEHHOM
HOPOMCXOK/ICHUN OHM NOBBOJNIN OBl ompelessaTh BospacT BOX oT 1—
10 mMau. ser.

IIpn WCnOAB30BAHNH BCEX NEPETHCICHHHIX pajJMOAKTHBHHEIX W30-
TOIOB MMEeTCS B BUAY OHA JIOBOJBHO IPOCTas CXeMa JBW;KEHHS IOJ-
3eMHBEIX BOJ: IATaHME aTMOC(EepPHBIMH OCAJKAMN, JBW/KeHHe B TOPHEIX
nopofax Ges HomoJmEMTENBHOTO oborameHus (MOJ HaJeKHHEIM BOLOYIO-
poM), pasrpyska. B WHHX THIADPOTeONOTHYECKUX YCAOBHAX KOCMOTCHHBIO
H30TOOEl HE NCIOIb3YIOTCA.

IToMuMO KOCMOTEHHHIX PafiMOAKTHBHHEX H30TONOB JUIA ONpejelenns
HEKOTOPHIX BO3PACTHHIX XapaKTePHCTHE (BPEMEHH TOIbEMa CTPYil BOJIH
0T OJIHOTO TOPM30HTA K APYrOMY, BPEMEHH CMEIIeHHS pas3IHYHEIX BOJ)
HemoubsyTes Koporkosmsyme nzorons pagna ThX, MsThl [Orune-
pn, 1951; Ilasxos, 1964].

[lpn mccmegoBammu cMemeHUS TEHETHYECKH PasINYHKX BOJ BO3-
HHKAeT BOIOPOC O TOM, KAK HOHEMATh MX Bospact. B macrosmee Bpems
¢ MOMOINBI0 METOJI0B HHEPTHHIX I'a30B ONPEJeIALTCA HEKOTOPEHIH CpejHmit
«BOBPACT», OTBEYAOIWI, BOOOIIE TOBOPS, MPONOPIAN CMEINEHHA MCXO0[-
BEIX coctaBigomux. Ho rtakoil «Bospacrty He HMeeT Ie0JOrMYECKOTO
cvpicia. B pesyabrate cmemenns, oco0eHHO BOJ ITy0OKHX H BepXHHX
TOPU3OHTOB, XapAKTePHYONMXCA PESKO OTIHIHEIMH (QUINKO-XHMHYe-
cRIMHI cBoiicTBaMH, 00pasyercs COBEPINEHHO HOBHII THI BOA, TaK Kak
B €CTECTBEHHHX YCJIOBHAX TAKOe CMEIIeHHe He ABIAETCH HMPOCTHM pas-
(aBlleHHEM, a CONPOBOJK/ACTCH CJIO/KHBIME I'e0XMMUIECKUMH TIpoIeccaMu
(em. ra. V). OGpasyoninecss Ip HTOM «HOBEIe) BOIB HAYNHAIOT CBOX T€0-
JOTHYECKYI0 MCTOPHIO ¢ MOMEHTA AHHHTWIAINNH HCXOJHBIX COCTABJISM-
fomux. Takoii mogXoQ K BO3pacTy «CMEMIAHHEIX) BOJ, HMEET SCHBHI Treo-
JOTHYECKHUI CMBICT M Ba;RHOE 3HAUEHHE IPH NaTe0rHIpPOreo]oradecKux
PEROHCTPYKINAX.

Kparknii 0030p OCHOBHHIX METOJOB OIpeJieJieHHA BO3pacTa NOJ-
3eMHBIX BOJ[ NOKASHBAET, UTO B HACTOAIMEe BPeMsA B THIPOreOJOTHH
npUMEHAETCS TOBOJBHO MHOTO BOSPACTHHIX NOHATHI, KOTOpHE Tpebyior
VIOPAJOYEHHOCTH ¥ IeHeTHYeCKOro OCMEICINBAHNA, a Tak/Ke paspaloTru
€IHHOTO TOAXO[AA K MX BHIYHCICHHI) KAK XPOHOTOTHYECKHX BEeJHYNH,

ITopxon k BospacTy TPYHTOBHX W apTesHaHCKHX BOJ pasiingex.

MNayuenne pe;knMa TPyHTOBHX BOJ IOKa3alo0, 9T0 IUTAHHE UX JIHC-
KPeTHO, IPH 3TOM N3MEHeHHS XJAMHYECKOI0 COCTaBa, BHI3BAHHEE MOCTYM-
JeHHeM METEOPHBIX BOJ I HPOIECCOM MenapeHnsd, ¢ rayOnHoit aaTyxaior.
As A. Komonasmanes, B. C. Hopamepecruii u C. M. Cemermona [1963]
B IOTOKe TPYHTOBHIX BOJ BHIIEAAKNT BEPXHIOWN 30HY AKTHBHOTO BOJO-
obmena, mogseprawimyocs Haubolee CHIBHOMY BIHAHWI) METEOPHBIX
$aKTOpPOB 10 CPABHEHMI0 C €T0 HIDKETE/KAIIMMI TacTAMM.
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TMocenmee 0GCTOATENBCTBO MO3BONAET YTBEPKAATH, 9TO B BEpPTH-
KaJqbHOM paspese NOTOK TPYHTOBHX BOJ ABIAETCA PASHOBO3PACTHEIM:
Yy ero TOBepPXHOCTH HAXORATCA BOAK 0Gojee MOJOAse, YeM B HWAKHAX
caoax. Kpome Toro, B cHIy IBMKEHHA BOJ B CAMOM IOTOKe HHMKE ak-
THBHOH 30HH BHH3 IO TEYCHHIO TaK;Ke MA0JKHO NPOMCXOUTL «CTApPeHHe)
pop. Ecam mocTponTth DPHHINNHATBHYI0 CXEMATHYECKYI0 SMOpPY BO3-
pacra BOJl B PasINYHHX CEUYEHHAX TPYHTOBOTO HOTOKA, TO BO3PaCTHASN
aMINIHTY/a 0 BEPTHRAIN B CpefHEM OyfeT CYNmECTBeHHO YBeJINYNBATECH
no HaopasieEno gursrpamun (puc. IV-1).

Taxum o6pazoM, o9eBHAHO, 9TO AJsg TPYHTOBRIX BOJ peYb MOKeT
HATH DO KpaifHeil Mepe 0 JBYX BO3PACTHRIX IOHATHAX: O BPEMEHU BOJO-
ofMeHa JTA BOJOHOCHOTO I'OPHBOHTA B IEJOM H O BPEMEHH HIpeOHBaHMA
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Pre. IV-1. Cxema poaspactroil andepeHnuanmin B TPYHTOBOM MOTOKE,

MeTeopHBIX BOJl B TPEIHHAX W TOpPax BOJOBMENIAIONINX MOPOJ OT MOMEHTA
X TOODAJaHUS B TPYHTOBHI IOTOK J0 MOMEHTA NOABJECHHA B TOYKE
onpoboBanns. B mepBoM ciaydae ciefyer TOBOPUTH O MOJHOM BOJO0G-
MeHe I MaKCHMAJbHOM BO3pacTeé TPYHTOBHIX BOJ JIAHHOIO BOZOHOC-
HOTO TOPH30HTA WiH OacceilHA TPYHTOBEIX BOJ, BO BTOPOM — 0 BO3-
pacTe IpyHTOBHX BOJ| HA JTaHHOM YYacTKe.

Haa mopseMHEX BoX ray0OKHX TOPH3OHTOB 3eMHOIl KOPH BO3pact-
Haf cXeMa 3HAYATeJNBHO yclIoxkHAeTcA. [[nA HMX XapakrepHa ITuTeND-
Has UCTOPHsA Ie0JOTHYECKOTO PasBUTHA, B TeUeHHe KOTOPOii HATIpapie-
HHE JIBU/KEHHS TOJ3eMHBIX BOJ| MOTJI0 HEOJIHOKPATHO MEHATHCA, TpOHC-
XOIWJIO TepepacupefeleHNe HANOPOB, N3MEHMAICH TeKTOHHYCCKMI ILIAH
BOJOHOCHBIX ROMIUIEKCOB U T. 7. Cpeju 9THX BOA MOTYT OBITL BEIJCTeHEL
BOJBI DHJIOTEHHEE M AK30IeHHEHE.

ITepprre ofpasyiores B npefeax MarMaTHYOCKHX OYATOB M TOLKODPO-
BHIX 30H, IPOHHKAs B IUTOC(EDPY BMECTe ¢ MArMoil WM J[PYTHM IIyTeM.
Opmako cpefu BoO, PacHpoCTPaHEHHHIX HA JOCTYNHHX HAM TIJyOumax,
IOIsS BOJX 9HAOTEHHOI'O HPOMCXOMIEHHS YPE3BHYAiiHO Maua.

OK30TeHHBIE BOJBI MOIYT OBITH IIOJpasjielnedbl HA CeIUMEeHTOreHHB®
H UHOUIBTPOTEHHEE, a KaKafd M3 OTHX TIPYHI HA TaJacCOTCHHBIC
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(MOpeKOro reHeamnca) n MeteorenHse (atMocdepHoro regesmca). OcHoBHAsN
Macca ce[MMeHTOTeHHEIX BOJ OTHOCHTCA K TAJACCOTeHHEIM, a 00JIBIINH-
©¢TBO HHEUIBTPOTEHHHX BOX — K MereorenasM (Hapmes, Barnm, Bac-
xog, 1969).

B macrosmee BpeMsa yCTaHOBJAEHO, 9T0 HA [ABW/KEHHE BOJ B NIyGOKHX
YacTAX B3eMHOHl KOpHW BJIMAET He TOJHKO THAPOCTATHYECKHil Hamop,
nepefaomuics u3 obxacTeil OHTAHHA, HO W LEJIHA PA7 APYrHX, 3ada-
cryio folee MOIHEIX, AKTOPOB, B IEPBYI0 OYepefb TAKHX, KAK Ieocra-
THIECKOe M Te0TeKTOHHYECKOe JABJICHHE.

Bce BopomanmopHbie CHCTEMH XapakTepH3YIOTCHA IAKJINIHEIM pPasBi-
TneM. B KamoM THIPOTeOJOTHIECKOM IMKIE BHIAENAIOTCHA JiBa HTama:
anmanonnslii W mEpmasTpanmonHnit [Kapnes, Barum, Backos, 1969].
Ha nepsoM stame mpoHCXOJHNT OCAZKOHAKOILIEHHE M TeKTOHHYECKOE II0-
rpy:keHne, CONPOBOKAAIOMEeCs Te0CTATHIECKN-3IN3HOHHEM, DEkKe reo-
AHHAMHYIECKH-3JIMBNOHHEIM BOJZ00OMEHOM, T. €. BHLKUMAHHEM CeIHMeH-
TAIMOHHKX BOJ M3 BOJOYIOPOB (TIHH, COJNEHOCHBIX TOJII, W3BECTHAKOR
I T. [.) B INIACTH KOJJIEKTOpa (meCKH, HeCIAHUKH, TPeNiHHOBATHE W3-
pecrasary u 7. A.). Ilpu mopmsrum GacceiiHa ocagKOHAKOIUIGHHS TPOUC-
XOIUT JeHyNaluA BONOYIOPHEIX I BOJOHOCHBIX CI0B M HACTYIaeT BTOPOii
aTam THAPOre0JOTHYECKOT0 INKIA — MHQMIBTPANNOHHEIL, HA KOTO-
POM MeTeOTeHHEIE BOJIEI IPOHUKAKIT B IiyG0KNe TOPH3OHTH U NOCTENEHHO
3aMEHAIT BOAH cefnMeHToreHHmle !. OjEako Takag saMeHa BCerja
apisercss Henoanoii. Cpeu nHEQHILTPOT@HHEIX BOJ CHOPAaANYeCKHl COXpa-
HAIOTCA OCTATKA APEBHHX CeJNMEHTOTEHHBIX, CAMN jKe MHPWIBTPOreHHEe
BOJBI HE MPOCTO BHTECHAKT CeTUMEHTOTEHHBIe, HO CMENINBAITCA ¢ HIMM,
o0paayor sA3EKN mpoHnkHOBeHHA. llpm stoM Ha HHOUILTPATEHOHHOM
arame BoJo0OMeHAa HAOMIOAETCH HPOIECC BCACHIBAHUA BOJ W3 IOPOJ-
KOJ/UIEKTOPOB B BOJOYIOPHEIE TOJILH, Yalle Bcero B ramuu. B ator mpo-
mece BTATHBAIOTCA HE TOMBKO CEeQNMEHTOTeHHEIE BOJBI, HO H IOCTyIa-
e uEQEIbTporenunie. O4eBHIHO, 9TO IOCHE HECKOABKHX THAPOreo-
JIOTMYECKHX IIUKJIOB THIPOreolorndeckas 0o0CTAHOBKA B BOJOHAMOPHOIl
cucTeMe CTAHOBHTCHA YPE3BEMMANHO CIOMKHOII, 9TO 3aCTaBAAET HOAXOIUTH
K OIGHKE BO3PACTa IMOJ3EMHHX BOJX HA TAKNX 00BEKTAX 0COOEHHO BHHMA-
TeJHHO H OCTOPOKHO.

OOmuM BEPasKEHHEM XapaKTepa JBIW/KEHHA MOJ3eMHBIX BOJ ABIACTCH
HEepaBHOMEDHOCTh KaK II0 CKOPOCTH, TAK M 110 pacIpefedeHdi0 HAOPOB,
mo OXBATY IVIOIAJM M CTENeHH BLHITECHEHNs NIePBOHAYAIBHO HACHIIA-
omux nopoasl BoA. Ilo-pupumomy, Haubosee THOMIHEIMI SABJISTCH
KOMOMHIPOBAHHEIE TOT I POTUHAMITTOCKIIE CHCTEMEL, T. €. TAKIe CHCTeME,
B KOTOPHIX YacTh HOPOBOTO I TPENIMHHOI'O HPOCTpaHCTBA (0OBIYHO B 00-
JACTH BEIXOJA HA TOBEPXHOCT) 3AHATA HHQMILTPOTEHHBIMII BOJAMII,
a ppyras (00srgHO Ooliee mOrpy:KeHHAA) — CeUMEHTOTeHHHMH. B rarux
caydasx 4acTo MOKHO TOBOPHTB O BYX PA3INYHHX 00MACTAX NUTAHMS:
of[HA HAXO/INTCH B Hamboee MOrPY:KEHHKIX YacTAX OacceiiHa, a Bropas —
B Hamboaee mpumopuATHX. Ilepsas momxyuaer BoAy CeJHMEHTOTEHHYIO,
OT/KIMAEMYT0 H3 TIMHHECTHX BOZOYMOPOB MO eIICTBHEM Te0CTATHIeCKNX
1 TEOTeKTOHIMECKIX HATPY30K, 8 BTOPAS — METe0PHOT0 MPONCXOR/ICH IS,

L Uerkoro pasrpamnaennsa PesKITMOB HA BTIX 9TANAX MOKOT 11 He OTE, [ pu. ped.



Takme mupegcraBieHIA CRIAJRBAIOTCA, B 9aCTHOCTH, 0 Pyccxom
apresHaHCKoM OacceiiHe, B TpejeJax KOTOPOr0 HEKOTOPHIE IOJOKATENb-
Hpe CTPYKTYpPHl ABIAITCH, HO-BHAMMOMY, IOJHOCTBIO WWIH YacTHIHO
yuacTRaMu pasrpysku cefgmmentoreHEBIX Box [Txocrom, 1966]. Ama-
JOTHYHEE THAPOTEOJOTITeCKNe CXeMBl MOKHO NPeINnoA0KHTh I Ja-
najmo-Typrmenckoro apresnanckoro Gacceiina [Romopmii, 19661, 10:mm0-
Tajprukeroii pmaguest  |[Tanmnos, 1965], @epramckoro apresmam-
ckoro Gacceitma [Cyaranxommaes, 1966] u np.

XapaKTepHBIM TIPUMEPOM Takoil TIeorHpPOJAHHAMHYECKOIl CHCTEMSI
MOLYT CAYARATH BOJIBL CTaPOOCKOIbCKO-MIBEHTORCKOT0 BOJIOHOCHOT0 KOMII-
aexca B BwkaeM teuennn p. Ilexonn (Hoeropopckas o6aacts). B pern-
OHAJIBHOM IUIaHEe BOJE 3TOr0 KOMINIEKCAa M3MEHAITCA KaK IO COCTamy,
Tak n no muaepannsanun. K cesepy or p. lllenonn onn mpecusie ragpo-
rapOOHATHEIE KaJbIMEBHle, & K I0TY — COJEHHEe XJODH/HbEe HAaTPHEeBHe.
Yeranosaeno, uro goanna p. [Mlenorn ABIAeTCS MOIHON JPeHUDYIONIE
30HOH, K KOTOpOIl HANDPABJEHO JIBA BCTPEYHHX IOTOKA: IIPECHKIX BOJL
¢ cesepa  codenux ¢ jora (pme. I1I1-6, ITI-8).

C TOYRH 3peHHs COBPEMEHHHIX MPECTABICHUII MOKHO TOBOPHTH, 9TO

CTAPOOCKOILCKO-IIBEHTONCKHI BOJOHOCHHH KoMIIeKc JlemmHrpajfckoro
apreamaHckoro Oacceiina o0najaer sfiech mo KpaiiHeil mepe JByMs 00-
JACTAMM OHTAHUA: MHGIIBTPAIMOHHON ¢ ceBepa W JIM3NOHHON ¢ I1ora,
Obmacrs ske pasrpysku pacoonaraercs B Gacceiige p. Illeronu n apnsercsa
obmeit s obonx morokoB. llpm sTomM obmacTe pPasrpyskm XapaKTepu-
3YETCS MECTPOTOIl XHMHYECKOTO COCTABA NON3EMHBIX BOJX I CIOKHOI
rkoudurypammeii M30ANANI PAaBHOI MEHEPAJIMBAINH, CBU/IETEIbCTBYOIIX
0 cB0e0OpPa3HOM NPOHUKHOBEHHN OJHHX BOJ B APYTHE, O CIOKHON 1 AKTHE-
HOil reoxmmmueckoii oGcramoBke B orom paiiome [Hoporkos, ITasaos,
1969).
* Kpartkwit 0630p COBpEMEHHEIX HpeJCTABICHNI O pPa3BUTHI BOXOHA-
TMOPHBIX CHCTEM ITI03BOJIAET YTOYHUTL Te BOSPACTHBIE NOHATHSA, KOTOPHIE
ABIAIOTCA BAKHBIMH JUIS THAporeodornu. K TakuM DOHATHAM B HEPBYIO
ouepeb OTHOCATCH NPOAOGRUTEIBHOCTE M KOJIHYECTBO IHAPOTE0IOrH-
YeCKNX IAKIOB, A TaK/Ke JINTeJBHOCTh JIH3HOHHHX M HEQUIBTpa-
IMOHEEIX BOAOOOMEHOB, KOTOPHE HMEIH MecTO B HCTOPHH Da3BHTHS
JaHHOH BOJOHATIOPHOI cucTeMil. (CBfAShL J9THX XapaKTePHCTHR € TOHS-
THEM «BO3PACT BOAED MO;KHO IPOMIIIOCTPHPOBATE, PACCMOTPER HECKOIBKO
THIHYHEX CAy4aes.

OueBujHO, 4TO HPN HAIMYAN TOJBKO DIUBMOHHOTO DTANA DPA3BUTHS
THAPOAMHAMAYECKOH CHCTEME B Heil OyayT HaXOAWTHCA BOAEL IpeHMY-
LIeCTBEHHO OJHOBO3PACTHEE BMemaomunM mopomaM. TolXbko Ha ormens-
HEIX y9acTKax, I/le CYLIECTBYIOT 30HBI ApoGiaeHHs W IOBHINEHHOH Tpe-
UUIHOBATOCTH (HATIpUMEp, Deperufhl CKJIaJIoK, TEKTOHHYECKHE PasioMEl),
BO3MO;KHO Halmgme Golee IPeBHHX BOJ, NPOHHKIIAX M3 HUKENE;RAINX
tosan. B Takpx yeHOBHMAX HAYal0 BPEeMEHHOTO 0TCYeTa OTHO3HAYHO —
870 BpeMs o00pas3oBaHusA caMHX HOPOJ (BpeMsa OCAJKOHAKONJIEHIs),
VCTAHABJIMBAGMOE Te0JOTHIECKEMI MeTofaMu. ['MIpOoXuMUYecKue MeTojbl
(MHEPTHEIX Ta30B, M30TONHEE) OJKHEL 9TOT BO3PACT JHIIL IOJTBEpP-
anrh. [HapoguHaMuYeckuil ske MyTh OLEHKH BO3pacra BOJ BHeCh Maao-
HpPUTOJIeH BBUAY 0YeHb HUAKIX CKOPOCTEIl MX IBIKEHHA.
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Ilpn jAsyx aramax paspurTus (SANBHOHHOM ¥ WHQHILTPANHOHHOM)
yamie BCEr0 MOKHO TOBOPUTH 0 COXPAHEHHMN B INIyDOKHX YACTAX CTPYK-
TYp BOJ CEJUMEHTALMOHHBIX 1 CHHIeHOeTHYHEIX BMEMIAIOMIUM HOpOJaM
M 0 HAJWYAH BOJ MHPMIBTPOreHHHX B BEDXHHUX gacTax. Memay AByMs
HTAMU TeHeTHIECKUMHE THIIAMI HAXOIXATCA BOJBI, BOAHHKIINE KAK MPOJAYKT
UX CMEIIeHHS, KOTOPOE HAYAN0Ch TPH CMeHe ATH3HOHHOTO BOA00OMEHA
Ha mHOWIsTpanmonHsii. Ilpm sToM oueBmaHO, 9TO OFHA W3 COCTABIA-
I0MAX 9TOT0 mpoiecca (NM3MOHHAS) IHMEeT BO3PACT, COBHAZAROILHIT
¢ BO3PaCTOM BOJOBMEMAIONINX HOPOZA, a BTOpas (WMHYHILTPOTEHHASN)
B OT/IQIBHEX TOYKAX BOXOHANOPHOII CHCTEMEl HMEEeT NePEeMEHHKIIT BO3PACT.
s rupporeosornu ocoOHIil HHTEpec IPeCTABIAST BO3pacT WHQHIb-
TPOTEHHOI COCTABIAIOMEH, HpuYeM caMoii ApeBHEil, TOCKOJIbRY HMEHHO
OH JaTHPyeT CMeHY JTalloB pPasBUTHA [AHHON TreornjpofHHAMHYIECKOIl
CHCTeMBI. Y CTAHOBHTH BTO BPEMA MOKHO CIEYIOINM 006pasoM.

1. Onpenmensercs Bo3pacT «IACTHIX) CEIMMEHTOTEHHEIX BOJ S (METO/IBI
HMHEPTHEIX Ta30B).

2. Onpenensierca HAMGOABIINIL «CpPeHHIDY BO3pACT B 30HE CMeIIe-
Husi N (MeToffkl MHEPTHEIX TasoB).

3. PaccunTeiBaeTcss coOTHOmEHWE 00BEMOB CMEIIABITHXCSH CeIHMEH-
ToreHHHX V, m maduabrporeHHnx V; Box Ha yuacTre ¢ HamboabmimM
«CPeJHHM» BO3PACTOM ([eiiTepHeBhlil METOJ WJIN IO XJ0P-HOHY ¢ HCIOJb-
30BAHHEM YpaBHEHHA CMENIeHHA).

4. Berumcnsercss Bospact Hamboldee JpeBHel HEPHILTPOTEHHOI CO-
CTABIAIONIEN { WM flaTa Havaja MHOUIBTPAMOHHOIO JTalla Pa3BUTHA
JAHHOI Te0rn/IpONHAMIIECKOI CHCTEMEL:

=

N (Vg V) —S8V I
s (1V-1)

Jlast BOJMOHATOPHKIX CHCTEM, LEepPEeKHBIINX HECKOIBKO THIPOTE0J0-
THYECKNX I[HKJIOB, IPOM3BECTH JATHPOBKY HEPHOMOB, KOIJa IPOHCX0-
[nTa CMeHA HTANOB WJIM CAMUX OHKIOB, C MOMOHIBI0 TOJBKO THIPOXHMH-
YECKOT0 MeToja TPYAHO, HO, IO-BHNMOMY, € HDHBJICYCHHEM Iaxeo-
THPOreoJ0THYeCKAX PeKOHCTPYKIMII, OCHOBAaHHHIX HAa Te0JOrHYecKHX
3 THAPOreoJOTHYECKHX B3aKOHOMEPHOCTAX, BoaMmoxkHO. He mckaoueno,
YT0 VA PEeHus HTOM 3agaTH MOTYT OHITH IPEJTO/ReHE NIPHHATHATBHO
uEEe uien u Merogsl. Ilpm dTOM clegyer TOXBKO TOMHHMTE, YTO Ompe-
JIeTATH Cefyer He IPOCTO ¢BO3PACT» BOAHL, a ATy TOrO MM MHOTO 3Tama
B HCTOPHM ee (OPMHPOBAHHA KAaK TEOJOTHIECKOT0 Teia,

METO/Ibl MHEPTHBIX TA30B

M3 MHOrOYMCIEHHBIX METOJIOB ONpeJIedeHHA BO3pacra IOJ3eMHBIX
Boj Hambosee MHUPOKO MCHOMb3YETCA Tejuii-aproHoBbll, BIepBhe Mmpej-
aomenmnit B. II. Casuenxo [1935, 1936] u moake HecKombKko mepecMoT-
pernmii A. JI. Kosnossm [1950]. B ocroBy aroro merona 6simo momoskeno
BHYACJAECHNE CKOPOCTH HAKOIVIEHHA TeNNA B POPHHX HOPOJax ¢ HeKo-
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TOPHIM CPEHHAM COAIep;KAHNEM ypaHa W TOPHA KAaK OCHOBHHIX 3J€MeHTOR,
resepiupyomux rexmit. Pacuer mpomsBopmica mo gopmyie
He
fr= 6T (IV-2)
(11-1078U +2,4 - 1078Th) korp (I_k.th) '\F‘

rie He — wonnenrpanua remus B 1 ex® oast, eu®; U m m Th — copep-
JRamlie YpaHa I TOPHA B mOpofe, 2/2; Ky, — Kooddumment orgaun remus
113 DOPOX B BOAY, HOMH en.; Ky, — HOTePH TeIus U3 BOJBL Yepes moji-
CTILTAKOIHE W MOKPHBAKIINe TOPOIH B pesyabraTte anddysum, noian ef.;
Y — VIAeIbHBIT Bee mOpoj, 2/ca®; n — MOPHETOCTL HOPOM, JOAH ef.:
111078, 2,4-10"% — goamuecrso reaus, obpasyomerocsa na 1 2 coor-
BeTCTReHHO ypana u Topusa 3a 1 rom, cw®fe.

Crpemsich moIXyInTh GOpPMyITy Hambodee HPOCTOTO BUAA I YA0OHYIO
aas maccosux perameaenmit, B. II. Capuwenxo m A. JI. Hosmos npu pac-
veTe BeJMUMHBI ¢ Opalm cpejHne 3HAYEHUS BCeX HDAPAMETPOB JLIA OCa-
JIOUHEIX HOPOA, KAK OCHOBHBIX KOJJIEKTOPOB MOJA3EMHEIX BOJI.

Taxr, A. JI. Ho3moBeM OHJIN DPUHATH TaKHe CpeJHNE COAEP/RAHUI
paanoakTuBEEX a1ementon: U = 7-107% z/z; Th = 1,5-107° 2/2; cpen-
uas nopucroerh n = 0,12; cpepnuii ypeapustii pec y = 2,5 2/em®; Ky, =
= 0.6; kg = 0,75. Bamernm, 4r0 mociefune e BeJHIHEE OBAN BEO-

' paHBl OBOJBHO TNPONBBOILHO; 6e3 Kakux-1mGo Xora OB OpMEHTHpPOBOY-

HEIX pacueToB. B mrore cpemmsAs rofoBad CKOPOCTh HAKOINICHWS TIejiHA
B 1 cxn® Bopw, samommsomieii MOPH OCAJOYHBIX TOPOJ, OKABATaACh PaB-
Hoit 3.4:-1071% cxB.

Jlaszee, npuHAB, UTO aproH NpHOIMBHTEIbHO PABHOMEPHO pacmpe-
JeleH B 3eMHOIl KOpe W ero yOpyrocTh B PacTBOpPe paBHA YIPYTOCTH
B semuoil atmocdepe (0,0093 am), paccumranm cojlepiKaHue aprosa
B 1 ex® nmogsemuoii sogsr 3,9-107* ex® (npu ycaosmm, 970 BoJa HACH-
miaercs BO3AYX0M, OyIydm mpecHoii, mpm temumeparype 10° C m mamie-
Him 1 am). '

B peayanrate gopMyda s BEYHCICHHA BO3PACTa IIACTOBHX BOJ
NOJayYnia BHJ

He 39-1074

He
F =g 34-10°12 =445 Ay MAH. Jer. (IV-3)

B. Il. Capuenko OHAN DPHHATH A pacdera HECKOJIbKO HHEE 3HA-
YeHIA HMCXOJHBIX DApaMeTPOB H COOTBETCTBEHHO -NOJAYyYeH Koopdunment
nponopinosaasHocTn (Hazosem ero M) me 115, a 77,1. Mopmyan npu-
MEHIMBI TpH VCIOBHH HOJHOrO ydeTa IasoB, PACTBOPEHHEIX B BOJe.

W3 paceMoTpeHHOTO BMHO, 9TO A BHYHCJICHHA BO3pacTa BOARL [
JI0CTATOYHO BOCTONL30BaThest Brpassenuem (IV-2), xoropoe, maupumep,
no A. JI. Rosxrosy nmeixo O Buj A

t=2,94-10He aer. (IV-4)

Onuako reamii-apronosoe oTHOMeHHe ABigerca Oodee yio0HEIM, TaK Kak
cojlep:kaHne razos 00OBYHO M3MEPAOT B 00BEMHBIX HPOLEHTAX, KOTOpHE
A8 TeJIus W aproHa MOTYT 3HAYHTENIBHO HBMEHATHCA B 3aBHCHMOCTH
or ofmero copepmanus razos B Bofe. CooTHOmenmue ke oOGBEMHEIX

85



nponeaTos Gy/eT B OCHOBHOM B3aBMCETH OT KOJTHYECTBA I'eJHA, MOCTYIHB-
Mero B IJIACT B CBASH ¢ PAJHOAKTHBHEIM pacHmajioMm.

B ortmomennn zpagennii koadpdumuenra M, noayuennmix B. I1. Cas-
venko n A. JI. Koanosmim, momier OBITH BHCKAa3aHO HECKOJIbKO 3aMe-
vyagnii. YacTh W3 HUX Kacaercs HeJOydIeTa HEKOTOPHX IPOIECCOB, OT KO-
TOPHIX 3aBHCHT COOTHOWIEHWE TeJIUs Il aproHa B miacre. Takw, Temit
TeHepUpyeTcss He TOALKO ypaHOM I TopieM, Ho u camapueMm-147. Rpome
TOTO, 9acTh TEMHA MO/KET HMEeTh aTMocepHOe NpONCXOiiJIeHNe, a ap-
roHa — pajMoTeHHoe. 3aMeYaHma JAPYroro poja KacalTcs pacdeTHBIX
HAPAMETPOB, BHIOPAHHEIX KaK CpeJHHe BeJMIHHBL JIIA 0CAJOTHEIX MOPO
B merom. OpEaro caegyer ckasath, uro B. Il. Caruenxo n A. JI. Kozmon
MO HA TAKHe YOPOMEHHs CO3HATEIBHO, CUNTAA, UTO HMHTEPECYIOLINi
HAC BO3PAcT NOAZEMHHBIX BOJ AOCTATOYHO BBRIYHCIANTE NPHOIMAKEHHO,
OIEHUBAA JINIIb HOPAIOK BEIWINH 715 CPABHEHHA NX ¢ BO3PACTOM BMe-
IAIIAX TOPOJ.

B 1956 r. M. H. Mutur mpemiosuit Hopsle GOpMYJILI g pacyera
BOBPACTA BOJEI, OCHOBAHHEIE HA TeIHNEBOM, APLOHOBOM M KCEHOHOBOM
MeTOIaX, KOTOpHE 0asNgoBaMuCh YKe He Ha CPeJHNX, a HA KOHKPeTHHIX
AIA  KaKJOTO ydacTKA BeIWYWHAX MCXONHBIX mapaMerpos. B cumay
CBOEIl TPOMO3/IKOCTIH I He[0CTATOYHOI dKCTIePIMeHTaIbHOIl 0focHOBaHHO-
CTH HeKOTOPBIX mapamerpos ¢gopmyast M. H. Murusa He moayunam mn-
POKOTO TpH3HAHNA, U OOJNBIIHHCTBO WCCIE0BATENEll MO-IpEHeMY
nenonbayior gopmyast B. I1. Capuenxo n A. JI. Hosmora, xors ¢ ux uno-
MOMBID IIOJIYYai0T 3a9ACTYI0 NPOTHBOPEYMBEIE PE3YiIbTATH.

Ham xamercda, 4ro o0muM HEOCTATKOM O00CYAIaeMBIX METONOB
SBJIAETCHA Tpe3MepHAA KATeTOPUIHOCTH HCXOAHEX momosxennii: B. 11. Cas-
gegko n A. JI. Hozmtop cammeoM ycpegHAIOT mapaMeTphl I YHpOMIAOT
IpOIeccH HAROINIEHNSA MeJiA ¥ aproHa B mojiseMHEIX Bojax, a M. H. Mn-
THH, HAa000pOT, UBNWINHE AeTajusupyer pacderHyo cxemy. Ilo-smmu-
MOMy, Hexeco00pasHO HANTH KAKHE-TO HPOMERYTOYHEIE LPUHIIHIEL,
KoTopeie Oasmpopaimch OB Ha CpEJHHEX HapaMeTpax IAA OTAedbHEX
HanbolIee YacTo BCTPEYAIOMNXCA BHIOB HOPOX M YYHTHBAJN COBpPEMEH-
HBIe mpejictapieEnsa o GopMupoBaHHEM BONOHANOPHMX cuctem. Mmwmn
CJIOBAME, CIe[[yeT DACCYNTATE HEe OJHO B3HaueHHe Koaddunumenta M,
a HECKOJAbKO Juia Hambomee THomiHMX ycxopmil. Ilpm atom B cxemy
pacyera HeoOXOIHMMO BHECTH HEKOTOPYIO Koppekrypy. Bmecrto ypeasnoro
Beca IOPOJIBL Y NpaBHIbHEE HCHOJL30BATH OOBEMHHII Bec ckelxera o,
i LpHHATh HOBHE S3HAYEHHA HHTEHCHBHOCTEil reamooGpazosamns 1 e
ypaga U?38 L 23 12.107° cxdfz m 1 2 Topua Th?*? 2,7-1078 cm3/a.
[Axyuenn, 1968, crp. 46]. O6pasosarue requs 3a cuer camapua-147,
MO-BHAHEMOMY, MOMHO He YYHTEIBATE BBHJY €ro Majoil IeHepupyromeil
AKTHBHOCTH H 0YMeHb HHSKHX COJEP:KAHMWI B TOPHHIX mopoiax. B peayan-
tate (opMyna MoKeT OHTH 3amNcaHA B HECKOJIBKO MHOM BHJE:

= L , JeT, (IV-5)
(12 1078U 2,7+ 1078Th) Forg (1— K gug) —=

Jonymerne B. II. Capuenro u A. JI. Kosmosa, 4ro renui B n1aCcTOBEIX
BOJAX HMMEET TONLKO DPajiHOreHHOE IPOHMCXOLEHHe, MO-BUIAHMOMY, IO-
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le3HO COXPAHNTH, MOCKOJABKY HA TOYHOCTH PACYETOB OHO BPAM JU OKAKET
cepbe3Hoe BINAHNE, TaK Kak COJlep/KaHMe B BO3J(YXe aproHa IOYTH
B 2000 pas mpeBocxonuT cojep:RaHme reiams l.

B macrosmee BpemMs yCTaHOBIEHO, YTO B TOPHEX MOPOJAX ¢ OOBIYHBIM
cofep/RaHMeM ypaHa, TOPHA M KAaluA OTHOIIEHHE KOHIEHTPAIHH Telus
H PainoaKTHBHOTO aproHa Ar,,, NpH o0YHEX Koaddunuentax ux mud-
dyaun — peanunna Goxee nwan Menee nocrosanasn (Cepmmnar u ap., 1969):

A L P (1V-6)

H'p.ﬂHIIMRH BO BHHMaHHE 9T0 OTHOIIEHHE, H3MepAeMYI B NOJA3€MHBIX
BOOdaX KOHIEHTpaIlio aproHa MOMKHO BHPasHTb Tak: y

Ar=0,1He 4-Ar, ;.. (IV-7)

rae Aly.; — COfep/Ranme B BOJAE aproHa BO3AYIIHOTO IPOMCXO/K/EHIA.
¥ B. II. Casuenxo n A. JI. Hosnopa Bexmauna Ar,,;, pPACCUNTHBAIACE

Ha OCHOBAHNMN CXEMEl TPOHHKHOBEHHSA METEOPHEIX BOA B IIy0OKHE Topu-
J0HTHl 3eMHOIl Kophl. B Hacrosmee BpeMs B3TIA[ HA TEHESNC MOJ3EM-
HEIX ‘BOJ| 30HBI 3aTPYAHEHHOIO M BECLMA 3aTPYAHEHHOIO BOA00GMeHA
CYILECTBEHHO M3MeHMICH. BoJbIIMHCTBO MccIeoBaTteneil cauraoT, 910
OCHOBHAS Macca HOJ3€MHEIX BOA INIyOOKMX TOPHBOHTOB (BO3PACT KOTO- -
PHIX OOHIMHO ONpeflelIAeTcA TeJuii-aprOHOBEIM METOI[OM) HMeeT ce/[HMeH-
TOTEHHOE MPONCXO;KIeHNe M OTHOCHTCA K TaijaacoreaHomy tamy [Hap-
nes, Barnm, Backor, 1969]; mereorenmnsie ke BoAsl Ha HTHX IayOHHAX
00RYHO MOTYT HAXO[UTHECA B cMecH ¢ cefmMenToreEHuM. Ilo-Bugumonmy,
pacuer BeXITHHHE AT,,,, CIeIyeT Jieiath He A IPeCHHX BOM, a A BOX
Mopckoro tmma. Jlas 3TOro BOCHOIB3YeMCS pPACTBOPHMOCTHI0 aproHA
B PACTBOPE XJOPHCTOr0 HaTpua ¢ KommeHtpanueii 1 2-axe mpu 10° C
n pasresnn 1 am (29,8-107% em®/en®) [Aryunenu, 1968, crp. 16] u nap-
nuanpHEM pasiaenweM aproma B sosgyxe (0,0093 am) 2:

Argo,, = 0,0093.29,8- 1078 =2,8-107* cud/cud,
Torpa ¢opuyaa (IV-7) umpumer Bug
Ar=0,1He-} 2,8+ 107, (IVa8)

W3 dopmyas (IV-2) caepyer, uro
He = He,.;t. (IV-9)

1 JIpu ompejielIeHNI KOJAMYECTBA Teans HeoOXoauMm yder OalaHca HPOIECEOB
€r0 HAKOILIGHWS W' paccenBaHnsa. B wacTHOCTH, B HEKOTOPHIX caydadax HeoGXogHM
yuer rejms, NOCTYNAOMEro B OCa0uHBIE Hexox m3 ¢ynsgamenta (fAxymenu,
1968 r.). Tpun. ped.

2 B mactoAmee BPeMA YCTAHOBJIOHO IIMPOKOe passuTHe (ollee KpenKHX cejH-
MEHTOTEHHBIX PaccoyoB. Jlas HuX BeJuuuHa Arpos, Oyier nMerTh nMHbIE B 3aBHCH-
MOCTH OT MEHepajmsanun sgavenus (Buiaorn g0 0,6-107% cx®/emd). Hpumn. ped.
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C yuerom smipaskenuii (IV-8) m (IV-9) mo:xuo sammears

He Hey_t : e

“Ar  0,iHe+28:10% ’ (IV-10)
0,1He +-2,8-10"4 He 2

i, R TR (IV-11)

Beanunua He;., segucaszace mo gopmyne (IV-5) gas ocHoBHEIX
BUJIOB N3BeP/KeHHBIX, OCAJOYHBIX I MeTamopduueckunx mopoja, pacuer-
HblE DapaMerpsl /s KOTOPHIX B3ATH W3 DPa3THYHEIX JHTEPATYpPHBIX
ucrogankos |Bmmorpagos, 1962; Maxcamosnu, 1948; Ilpmwkaomcknii,
1952 u ap.]. 3uavennsa xoadpdunnentor k,., m k4 npu aToM GbiIN BEHI-
Opansl HA OCHOBAHMM MATEPHAJOB IO TEOXHMIN [eTHA, NPHABCHACHHBIX
y B. II. flgymesn [1968].

H3secTRO, WTO HA OTHAYY TeJHA HOPOJAAMIl OKA3HIBACT BIANSHHE MHO-
FRECTBO PAKTOPOB: COCTOAHAE KPHCTAINYECKOIl PeIIeTKH FeHepupyoILero
reqmii MAHepaja, XapaKkTep JOKAJMBAIHH B MUHEPAJe DPaHOAKTHBHBIX
DJEMEHTOB, HAJM4ie BTOPHYHEIX HM3MeHeHWil B CTPYKType Kpucranna,
MeXaHITeckne U XHMHYECKHe BO3/CHCTBUA HA MHHEpAJX M T. 1.

Teopernueckue u dKCIEPHMEHTATbHBIE MCCAEAOBAHIA MOKA3aal, 9TO
OCHOBHBEIE TOPOJ000pasyiomue MHUHEPaJ bl TJI0X0 YAeP:KHBAKT Tejuii.
ITorepu reaus B HEX cocrasasor 70—80% m Gomee. 9. I'. 'epaunr,
U. H. Toacruxun, I0. A. Myxymoros u M. A. Ramencrmii (1969) noxra-
3aii, 9TO CpejHee MeAuaHHOe (M3 pacumpefeleHNs) 3HAYEHNE MOTEPH
reanst cocrapiaser 80+ 20%.

CreneHs COXPAHHOCTH TEINsA CYMECTBeHHHEIM 00pasoM saBHCHT OT
poapacra MuEepaaos. Yem Goabmie BO3pACT MHHEpPAJId, TeM MEHBIIE COX-
PaHIIOCH B HEM pajuoreHsoro reaus. Bospacr, mo-supumomy, kax 0wt
WHTerPAPYeT BO3JeilcTBHE BCEX OCTAJNBHHEIX YCIOBHII B CTOPOHY VBeil-
genus orgaun reaus munepanavu. H. B, Kusen [fArynenn, 1968, erp. 811
Ha mpumepe nuabasoB u 6a3albToB MOKA3aJ, YT0 COXPAHHOCTH Teldns
B o0pasnax, JaTHpOBAHHHEX MuomenoM, cocrapiager G0, pmarmposamEbIX
rpuacom — 45, poxemGpuem — 34%. Ilpm Bmbope pacueTHBIX 3HaYe-
Huil Koaumuenra kK, 9T0 HOJ0KeHHe HeIb3A HE YUNTHBATL. Icam
npuBefieHHEe UPE paccMATPHBATL KaK XapaKkTepHbe COOTHONIEHNS
B H3MEHEHHUN OTAAYN TeJNs MOPojaMH, TO, MO-BRANMOMY, MO/RHO CUI-
Tath, 910 ko, B mpeperax 0,6—1,0 (ko = 80+ 20%) pacnpeneasiercs
IS OT[@NbHEX Te0XPOHOJOTHYECKHX Ipynn mopox B npomopunn Kz :
:Mz: (Pz+ pCm) = 40:55:65 =1:1,375:1,62, 7. e. k,, nua
nopox Kz pasen 0,6 , Mz — 0,825, Pz (pCm) — 0,975. -

Jnddysnonnsie moTepu relus, BePOATHO, ¢ A0CTATOYHOIL TOYHOCTHIQ
MORHO~0LEHUTH 110 -COCTABIAIIINM-ero Ganzanca aua 3emuu [Arynenn,
1968, crp. 94]. OGmee rommuecTBO 0Gpasywlierocs Ha 3Jemie reans
NPAKTHYECKH COOTBETCTBYeT €ro BO3HHKHOBEHHIO 3a CHeT C-pacmajia
pajiHOAKTHBHBIX 2JIEMEHTOB B ee HeApax u coctaBager 2,94 -10'% cu?/z00.
KoanuectBo reams, AHCCHIHPYIOMmMEe B KOCMOC 13 dK30cHepsl, paBHO
0,32-10'3. cu3/e0d. Torma uwoTepH Teiaus MOMKHO OIEHATh Kak k, =
= (0,32:10'%)/(2,94-10'%) ~0,11. Onmaxo atn 11% orHOCATCH KO Beemy
00pasylomeMycs Teluio, HAC JKé HHTePeCylT IOTepH TOJABKO TOI ero
gacTil, KOTOpas HOKHHY/JIa MaTepHHCKME MIHEpajbl H IOOala B MOpHI
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nopojisl, OueBNAHO, YTO TPH HM3BECTHHX BENMYMHAX Kopy U K, Taroil
pacuer caeaaTh HeCA0KHO:

=5
., e .
le[sz) Mz k0‘133’
o018
P ._..#-—
kPz(pCm) — B3 () =0.113.
oTh

Bee ocnopnsie mapamerpsl s Burauciaenus seanunusr He,—,, noay-
YeHHHEE ee 3HA4YeHHs 0 oxoHuatenbHsll Buj Gopmyan (IV-11) npuse-
nensl B taba. IV-2.

[Tpusenennsie 8 tada. V-2 pacuernsie GopMyIsl J0CTATOTHO YA0OHEL.
Ecan daxruveckmii MaTtepnal OD03BOJSET BHYHCANTH COJNeP/KaHNEe Pe-
JuA B KyOmueckux cantnMerpax Ha 1 ca® BOJBI WM M3BECTHO conlep:ka-
HIe pajJHOreHHOro aproHa, o (opMmyioil clexyer HOIb30BATHCA B 3a-
nanaom Buje (mommmas, uro 0,1He ~ Ar,,;). Ecam mxe cogepwanue
rejiusi i AproHa moJydYeHo TOABKO B 00BeMHBIX IPOTEHTaX, TO pacdeTHhIe
$opmyasr MoryT OmTH HCHONBL30BAHE B YOPOMEHHOM BHje (Hampumep,
Iaa kucasix nopoa Kz ¢ ~ 2,26-10° —I;—:—), pazyMeeTcs, ¢ OJHOBPEMEH-
HHM NOHIFKeHNEM TOYHOCTH, TAK KaK B DTOM CJydYae NPHHIOMAeETCH,
uro Arp,, ~0.1!

B rada. IV-3 malores npuMepst MCHONB3OBAHMS HPUBEICHHHX BEHIIE
pacueTHHIX (GOpMyd 1 MONYyYEHHHIe Pe3yJabTaThl CPABHHBAWTCA €O 3HA-
4eHNSIMH BO3pacTa, BeUMcaeHHEMH no ¢opmyram A. JI. Kozmxosa n
B. II. Casuenxo. CpaBHeHHe 3THX BEJIHYHH TOBOPHT O IPEHMYINECTBE
anddepeRIUPOBAHHOrO BHYHCIEHNA KO3PUINERTa TPOMOPIHOHATBHO-
¢t M 1 mokasHBaeT 3HAYHTENBHYI0 MOOWIBHOCTH HpefylaraeMHXx Qop-
Mya. 9ra MOOHABHOCTH IPOABIAETCS HE TOABKO B TOM, 9TO JIIA Pasimd-
HEIX JIUTOJOTHYECKNX pasHocTedl mopoj BeOmpaiorTca pasinudbie (op-
MYJBl, HO M B TOM, UTO IOABISETCS BO3MO/KHOCTh IIPH JHTOJOTHYCCKH
€JA0/KHBIX (DeCTPHIX) pasapesax GHCTPO BHBOJNTL YCPeJHEHHHE BEJH-
anEel M, a Tak:Ke JOCTATOYHO HPOCTO YYUTHIBATH BJINAHHE PasiiyHBIX
HHTPY3HIl M KpUCTaJINIecknx mopoj GyHAaMeHTAa (H3Bep:KeHHBIX II Me-
TaMOpPHIYECKUX). :

Jlas wnmocTpamun BEICKA3aHHKIX MOJO/KEHNIT KOPOTKO IPOKOMMEH-
Tupyem taba. IV-3. Xaparrepuays mojseMusie BOJB 10PCKAX OTIO:KeHMIL
Yepreceroit mromanu, B. H. Kopuenmreita [1960] otHocuT nx k some
3aCTOMHOTO BOTHOrO pe:KNMa, H3 9ero MOMKHO HPeJNoJ0KHT, UTO NX,
BO3PACT COBHIAJAET C BO3PACTOM BMeMAOIMX Hopof. Brumcmenns mo
dopmyaam A. JI. Koamosa n B. II. CaBueHKO fmator upesBH4YaiiHO 3aBHI-
HieHHHE 3HAYeHHA Boapacra, d9ro sacrasiaser B. H. Hopuemmreiina
TOBOPHTH O CHIBHOM BINAHNN Ha 00pa3oBaHile Telns B KOpe BEBETPH-
BaHNA KPHCTATIMIECKOT0 (yHAaMeHTa, HA KOTOPOM HENOCDPEJCTBeHHO
sajeraior HinkEeopekne mopoxsl. ITo dopmyaam mz rada. IV-2 raroe

! Copepaanme Arp,; MOKET ObITL OPHEHTHPOBOYHO ONEHEHO B COOTBETCTBIIN
¢ pacueramn B. II. Capyenxo. [pun. ped.

89



=
(=]

16

TABIHMILA IV-2

Pacuer penmunmasr He; - q

B |g8g
2
Cpeptnto, JEAIPERT 007 1 g €2 & Bug HOPMYITH JUIA PACIeToB
HOBHEIX TlapaMeTpoB % : <2 j BO3pacTa BOALI i, TOAH =
opo, 22 R e TeoxpoHO- 5 e
F]fff]ﬁangqgcf - g é% ': : F mormgecKas msl;lf_:@‘_l;oa (He, cu8/cu3; B OTHOIMIEHUI —3—
g | momy cocraBy o 3 g 25 &R Ly roHmenTpanmm He m AT B Iio-
£ & = 2 Bo2 | ©8 5 GHX ONWHAKOBHIX eHHHIAX)
= ) (=) — oSS o=~
= - © R i 03 g H = E
= ) = @ T‘ B8 (=i
= - = 5 - 2o | 2 8=
= = = e = e anie el R
% 5 He
Kucase (rpamm- 35%| 18 on 09 0,91 253-10710| Kz 194+10710 | 1 =(8,1-108He 12,26 - 10 ) e
TH, THIAPHTLL 1 He
Ap.) Mz 1,81-10710 | ¢ =(5,5- 108He+-1,55- 108) 7=
D He
Pz (pCm) | 219+ 10710 | t=(46- 108He-1,28-108) 75
_ = . He
2 | cpepnme (mmopn- | 18 | 7 Sy ES e 041 | 1-10710 | Kz 49-10711 | t=(2+10°He+57-10°) 7y
g TH, AHJIE3TTH) e
2 Mz 74510711 | #=(14-109He+3,9-108) 73
£ e
& Pz (pCm) | 8,65+ 10711 | ¢ =(1,2-10°He+3,2-108) 77
! e
Ocnosnte (Ga- 0,5 3 3 0,97 0,14 |4,2-10711 | Kz 245540711 [ p={(4,8-109He =13 - 10%) “ra
ganeTh, TAbopo n : f He
np.) Mz 3. 10711 | t=(3,3-40°Te -} 9.3 108) 7=
e
Pz (pCm) | 36+10711 | £=(28-10TTe+ 7.8 10%) 73
¥ oo | L N——————"
| l I ™ s e SRR, TR
Visrpaocsosrsie | 0,003 | 0,005 ~3 ~1 0.0004 [1,2-10713 | Kz 5910711 £ = (1.7 10121 e -1 4800 - 106) He
(AYHHATHI, HCPHjLO- ) T ﬁ'l
TITH, n;lll))rmceuun Mz 8,6+10714 | £=(1,2.1012He-|- 3200 - 108) -A—(;
He
Pz (gCm) | 1-10713 | t=(1-10"3He -}- 2800- 10°) 1~
x 5 ] ’
I 42 | 25| 216 | 18 0,85 [1,04-10711] Kz 5.0-10712 | £=(2. 1010He -} 55 - 105) IAl_lr
He
Mz 74-10712 | ¢ =(1,4-101°He|-38 - 10%) A—:
: He
Pz (pCm) | 9-1071% | ¢=(1,1-101°He-31-10%) 37
A PTRINTH 4 12 2,49 7 0,81 |2,88-10711| Kz 1,4-10711 = (7,2 109He + 20 - 106) {;_ﬁ
H
Mz 2410711 | t=(48- 109He | 13- 108) =
<
= H
: Pz (pCm) | 2,5-10711 t=(4-10°He 11+ 108) X(:
&
3
o ITecauanukn 3,5 9,0 2,28 12,6 0,57 1|O3 <1071 Kz 5‘1 10712 i :(2 s 10101'IB+ 55. 106) %_E
He
Mz 74-10712 | ¢ =(14-101°He {38 108) 7o
He
Pz (pCm) | 9-10712 | ¢=(1,1-1010He+-31-108) 7,
liapGomaTit 18- 20 | 248]-8 027 (8,38 10712| Kz 41-10712 | £—(24- 1019He - 68- 106) %
A Ie
Mz 610712 | 1=(17- 1010847+ 109 7
Ile
Pz (pCm) | 7,2-10712 | {—(1,4- 1010He-}-39 - 106) K;




©  ITpedoancenue maba. IV-2

(€]
gLl
= SH]
Cpepmne smadenns oc- | = g9 I & ; 5
HOBHEIX TAPaMerpos 8 5l 1 GOpPMYAL JITA pacueTon
223 [ S%= z BO3pacTa BOJBI I, TOALL ¢
I'pynna mopoj 28 [mS . |Teoxpomo- | o0 e He
0 XIMHYEC- = = e 2y =T Jorudeckasn| g /fﬂ; 1'3 08 (He, ea3/cn3; B OTHOWEHNN A
?’:, KONy coeTAny = | - gga E = FpysnR . koEmeHTpanun IHe m Ar B J1i0-
2 i 7 3 BHo g 3L OLIX OMHAKOBHIX eJ[MHIIAX)
= = = By ES TR | B g S
L3 -1 - I @,
& s |1 & | &| < | 82 [SEER
- H
Z | Pamoress m ocaf- | 0,5 10 | 241 | 0,4 0,085 |[51-10711| Kz 2,5+10711 | t =(4-109He-- 11 108) -A—i
£ | KN BHOAPHBAHNA He
= Mz 36-10711 t=(28-109He} 78 108 A
(5]
= He
o Pz (pCm) | 44-10711 | t=(2,3+ 109He+6,4- 108)
o ¥ RS He
5 |CommmcTme craHns| 3 10 2,57 4 0.64 4,1-10711 | Kz 210711 t=(5-109He - 14 - 108) e
(=]
b He
£ Mz 29:10711 | t=(34-109He +-9,7-108)
L=
2 He
S Pz (pCm) | 35-10711 | 1=(29- 109He+8-10%) 7,
=]
£ | rmeiics, caamg ; ) % e
2 | gpHCTALITeCKEE 6,2 8,7 126(?) 039 0,98 |6,54-1071¢ Pz (pCm) | 56- 10710 =(1,8+ 108He 4-0,5 - 108) =

’

Mpumeganna 1. Koauenrpanmuin ypada u TOPHA B W3BeP/KEHHLIX NMOPOJIAX B3ATHL 110 A. Il. Bunmorpajiony [1962], B oca-
JOYHHX TOpofax ¥ ranBucTHXx ciaamnax y B. II, fxynenn [1968, crp. 58], paa rmefico —i3 «Cnpanounitka 10 pajiHoOMeT iy
[1957, crp, 159]. 2. 3Havenus 06BeMHOrO Beca CKeNeTa O, JUIS I3BeKeHHBIX [OPOJL 1L rHeiicoB mpupejens no B, A, Ipukaon-
ckomy (1952, erp. 23—27), AaA TANHACTHX CIAHNER NOACYMTAHLL 110 HX LOPHCTOCTI £ B Y/IEALHOMY Becy IVINH 6=2,68 I'[em3.
3. TlopHeToeTs n WABEPSKeHHLIN TOPOJi, PHelcOB M IMHHMCTHX ciannes Baata no I'. A, Makcumosuay [1948]. 4. 3uavenna o
W on uiA ocafiouHpX Topop Aamn mo M. JI. Osepexoii [1967, crp. 724] pan reppuropum CCCP.
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TABITHIAIV-3

Pacuer BOBPACTA 1OJIZEMHBIX BOJ 10 rasopocHoii npopunmun Ilentpaasporo IlpepxaskaspsA (MCXojHbIe [AHHBIE
B3ATH N3 padorsr B, H. Kopuemureiina [1960])

i Bospacr, o
E \3 106 aer s §
> 2 : =3
g 2 2 é P b K
= = c acuernnie opmynn, | =
g s R = & ': O no A, H. Tlasaopy o
& S g g slaR " 5
D = (=] o | & < N 2 24
3 g2 & o o< s |2 H N
== =3 - < B | BF A8
Huxuaa wopa *
Yepkeceras P-4 | 1543—1533 | 1,624 0,232 7 | 805 | 540 } t=198-100 2= | 139
» P-4 | 1260—1236 1,749 0,217 925 | 620 Arpap=~0 159
Hmxuanii mex **
Antercan/poBcKas P-14 | 1910—1892 | 0,096 0,106 0,9 104 70 t~38 - 106 He 34
Ierponekas P-1 | 2542—2520 | 0,117 0070 | 1,67 | 192 | 129 o 63
Ceiepo-Tarysonis P-6 | 26922686 | 0071 | 0038 | 187 215 | 144 pan 7
l Bepxmuii mem ***
Adexcanaposexan P-15| 1779—1724 | 0044 | 0071 | 062| 71 | 48 } t~24T + 108 i‘:‘ 99"
TeoprueBcKas P-3 | 2047—2014 | 0,037 0,039 095 | 109 [ 73 ATpap~0 44




£ HIpodoascenue maba, IV-3
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: Boapac'w—, b
2 o 108 aer o2
m v} & o
B <] S
= S 1 1 =2
EE:E S ;;:g 5 Pacuernsie (hopmydin =
b 7 . B = ] Y = -
Ilxomans 5 R =) \ = i mo A. H. ITasioBy | -
= Ew '8 ] : e L
Sy ERT L Al tens 2
- = 3 iz = Sl<|gg|&8F @2
I
Ilameoren ¥+

PacmepaToBcrasn P-14 | 2301—2295| 0,054 0,094 0,58 | 64 44 t=~255- 106 1{: 32
Hapgopuencras P-2 546—522 0,090 0,538 0T ) 13 Arpap=~=0 9
AN P2 | 546522 |84.10°8| 48% | 047| 20 | 13 | t~2.100He+455 x | 11

7 b (1B i g He

% 108 e

* Jla UepKecCKoil IMIOMAJH IOPCKHE OTIOKEHNA NpPEJICTABICHL MCKIIOUATENbHO TePPUIeHHLMII OCajKkaMm, — sajlerd-
JOMUMI HeIOCPe/IcTReHAO Ha KpHCTa/uimueckoM ocnopanmu. IlostoMy pacuerHas gopmyna oTpaskaeT paBHoe ydacThe B opa-
B0BAHNH Teansd KACIHX mopol Pz (pCm) m mecdaHmKOB M IINMH I0PCKOM CHCTeMEL
#* [[mREeMeI0BEE OTA0MKENIA Npe/ICTABICHE NPeHMYN[°CTBeHHO PANHHCTHIMI I0POAaMiI,
*%% BepXHeMeJOBHE OTIO/KOHNA NpPeJICTABICHE MCKIDYHTeNbHO 13 BECTHARAMM H JIPYTHMH KapOOHATHRIMII TIOPOJaMIL,
**&k [Joomel0BAHHAS JACTH IAJNCOTEHOBHX OTIOKEHMIl HPeficTaBIcna aneBPOINTAMA I MEIROSCPHNICTHIMIT HECKRAMI.
wkkk¥ ComepyraHusA TN H aproHa paccuNTaHel M3 daxrageckoil napHEANLHO[ YNPYroCTH HTHX Ta30B M X PACTBOpH-
MOCTI TIpH IIacToBoii Temueparype 46° C jam pacrsopa NaCl ¢ xommentpanueit 1 2-gke, cM3/cud BOJIHL
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BINAHHE MO/KHO y49ecTh, B3AB Koadduument M war CpeiHiI0 Bejm-
YHHY Me;R/Y KHCIEIMI TOPOJaMH Iale030: H 0Hale030d I NeciaHnRaMH
n TAHHAMEU FOpCKoil cmeremer. IIpm takoM mopaxone Bospacr Bof Ha Yep-
KeCCKOIl ILIom@anu onpepensierca kak opckmil (125—160 mum. xer).

Bonsr mmwxaemenossix oraossennii, mo A. JI. Kosxosy, mmeor BO3-
pact 104—215 mrH. e, T. €. caMble MOJIOJIBIE N3 HAX 3aXBATHBAOT HIGKHE-
MEJIOBYI0 DIOXY, a caMele JApesHme — mepMmckmi nepuon; mo B. II. Cas-
YEHKO — BEPXHEMEJOBYW amoxy—iopekmit mepmon. Ha ocmosammm
rujiporeosormecknx saxomomepnocreit B. H. Hopuemmreitn  [1960]
Jiel1aeT BEIBOJ O NPOHNKHOBEHHN B HIVKHEMEJIOBHE OTIOEHNs MHOHIb-
TPAIMOHHEIX BOJ U3 00JAacTH NHTAHAA, YeMy IpHBe/JeHHKE 3HAUYCHNA
BospacTa He coorsercTryoT. Ilo HammMm pacderaM, «CpeJHHi» BO3pacT
BOJL STHX OTIOKEHHIl OTBEUAET IAJEOTeHOBOMY NepHONY (1A caMBIX
MOJIOKX BOJ) W BepXHEMeJIOBOMY (I CAMEIX JIPeBHHX).

ABaJorugHBIl CABHT B CTOPOHY «OMOJA;KMBAHUA» PE3yIbTaTOB pac-
werhl OO0 HAamMMUM (opMyaaM Ja0T W AAA HOA3eMHEIX BOJ IPYTHX BOMO-
HOCHHX KoMmmiercos llemrpampHoro llpearaBkasba, 4T0 B OTIHIHE OT
peayasraroB mo A. JI. Hozaosy u B. 1I. CaBuenko aydme yBA3HIBaeTCA
¢ THIPOTEOJOTHIECKUMII IOCTPOGHHAMHI HA OCHOBAHHH MaTepualioB
ruppoxumun u ruppopnsavukn [Kopuenmreim, 1960].

[Mpusepennsie B rtadx. IV-2 dopmynsl Aada ompejeieHHs BO3pacta
NO3eMHEX BOJ OCHOBAHH Ha TeX jKe NPUHIHAOAX, 970 U PopMyIH
B. II. Casuenxko, A. JI. Kosxosa. 910 06¢cTOATEABCTBO HO3BOJACT HCIOIb-
30BATh yi;Ke CYIIECTBYONe MHOTOYHCIEHHEE AAHHBIE IO COEpPrRaHmio
reaus M aproEa B Bojax 0e3 Karux-Iu00 JONOJHHTEIbHBEIX MOJEBHIX
n 7abopaTOpPHEIX paboT. f

Henasro 9. I'. lepaurrom, M. H. Toacruxuamm, 0. A. Ilyromo-
rkosuM u M. JI. Ramencrkum (1969) Grima mokasaHa BO3MOKHOCTH OIpe-

JelleHHs BOBPACTa NOJ3eMHBIX BOJ @0 COOTHOIIEHHIO paJHOTEHHOTO
W BO3IYIIHOTO aproHa:

t:M—A—r—mA— ,» MIH. JIeT, (IV-12)

ATgosn

re

M — 233103 ampar
— s
(100 —n) dKmAr

(IV-13)

C%; — pactBopumoctb aprosa B 1 cu® Bofsl npu QURCHPOBAHHOI TeMIe-

parype u masienun 760 aa pm. cm., cu® *; par — HapOUANBHOE JaBiIe-

HIe aproEa B atMocdepe; n — mopucrocts mopof, %; K — comepxanne

Kagus B TOPOAAX, 2/2; d — CPEMHAA ILIOTHOCTH IOPOJ, 2/ck®; mh, —

OTHOMIEHNE PaJiHOTeHHOr0 AaproHa, MOTEPAHHOTO NIOPOAOH, KO BCEMY
o0pasoBapmeMycH.

* Beamdnuy Cfu- clejlyer ONPeCAATL ¢ Y4eTOM He TOILKO TeMIepaTyph, HO
1 MEHepainzanun BoAH. [T pu. ped.
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IdtiMu ke apropamn OBLIO moaydeHo Gonee CTPoOroe BHIPAKEHHE JIIIA
dopmyan B. II. Capuenxo:

t
0,093C"sr ——HL) — 0556+ 40-3-2He.
Algosn /mam Car
= = — , MJH. det, (IV-14)
~2 " 14,20 4029Th) myy,
Par

rae U, Th — copep:xamne B mopojgax ypama M TOPHA, 2/2; Mpge — K0d=
¢uiesT moreph IeauA.

Pacger mospacra NOJSeMHHX BOJ IO IOCIEJIHHM JABYM Gopmyaam
IaeT pesyJabTaThl, 3HAYHTEALHO IPEBOCXOJAININE BO3PACT BOJOBMENIa-
OMHX NOPOJ, 9TO aBTOPH O0BACHAKT IOATOKOM pPagHOTeHHHX Telus
W aprosa ¢ rayOHMHEL, T. €. CYATAOT, YTO NPHHATAA MMH MOJIh (3AMKHY-
TOr0» IIacTa HEZOCTATOYHO TOYHO OTPAKAET peajbHHe YCIAOBHA H Tpe-
OyeT coBepIIEHCTBOBAHMA.

ONPEJIEJIEHHME BO3PACTA
M0 KOPOTHORUBYIIHM HN30TOIIAM

B macroamee BpeMA NpH H30TODHOM METOJe ONIpEfEJeHHA BO3pacra
MO/I3eMHEIX BOJ, 9alme BCEro HCHOOJL3YIOTCA HIEMEHTH € J0CTATOTHO
MaJibiM IePHOIOM IOJYpPAcHajia, 4To B 3HAYATEILHON Mepe orpaHHIABaeT
 BPEMEHHOIl JmamazoH WX mnpumeHerns. Hpome rtoro, B GoabmuHCTBE
caydaes (pusmuecKas MOJENDL, M0 KOTOPOIl TMPOUBBOAATCH BHIUMCIEHHS,
SAIBISETCS BeChbMa IPOCTOIl: - MOCTYNIeHHE dJeMeHTa ¢ aTMochepHBIMH
ocajikaMil, TOJIHAA M30JANMA BOJOHOCHOTO Iiiacta B 00JacTn IBH/AKEHNA,
~ OTCYTCTBHE NOCTYIUIeHHWil daeMeHTa B o0mxacTH pasrpysku. [lpumepsi
PacueToB 1O TAKOH MOJEIN XOPOIIO H3BECTHE B JHTEPATYpPE, CCHLIKU
Ha KOTOPYI0 YaCTHYHO YyKe MPUBOMINCH B HAagake aToii raapul. Iloatomy
PACCMOTPHM B/leCh JIHMIIb CaMble MOCTeTHHE IPEITOKEeHNs OTHOCHTEILHO
JAHHOTO MEeTOJIa Y HeKOTOpHIEe TaCTHEIEe PeINeHMs, BEIIOTHEHHRE 10 cXeMe,
oTanuanmeiics oT O0MEeNpHHEATON MOJeIN.

Hegasso M. H. Toacrnxmamm u WM. JI. Kamenckum [1969] 6riia
NOKa3aHa BO3MOKHOCTH ONpPEJENeHASA BO3PACTA IIOJ3EMHHKIX BOJ Tpil-
THil — reuii-3-MeTofoM. ABTOpaMH paccMaTpUBaeTcs OOBYHAS MOJEIb
BOJOHOCHOTO TOPH30HTA M BEIYHCICHHE BO3pacra { PeKOMEH[YETCH Hpo-
BOJUTH 1o (opmyiie

2 el
t;_'..ln[ Sx FR o H°““’],‘ (IV-15)
) T

rae A — mocrosmHas pacuaga tpurmsa, A = 0,056; T, — xoHmeHTpamun
TPHTHA B BOJie, BHITEKAOIIEH N3 BOTOHOCHOTO IOPU3OHTA IIH 0TODpaHHOI
u3 Hero mnyrem ounpoGosamns; Hed,, — cojgepsmanne pagHoreHHOTO
reaus B, Bofe; Helr, — cojepanue armocepHoro reams, pacrBopun-
WIErocA B DTOI ke BOJE 10 €6 H30IANMI OT aTMOCPHEepEI.

ITo cymectBy, uncnnrens npasoif gacta gopmyis (IV-15) pasern xon-
IMeHTPANUY TPATHA B METeOpHOil BoJe, MONABINEH B BOJLOHOCHEIH IOpI-
‘somt, a pasHocth Hed,; —Hed,, moxasmBaer xommdecTBo pajimores-
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goro msorona He®, oGpasomasmerocs B pesyabrarte P-pacmajga TpHTHA
sa speMs f. Beegenne B pacuer mOMUMO MATePHHCKOTO eMIe 1 J0Y€PHET0
H30TOIA YTOYHSET M YHPOIAET OLEHKY BO3pacra, Tak Kak  BEAHYHHA
KOHIEHTPAUuy TPUTHA B METEOPHOIl BOJIe BecbMa MOOMIbHA BO BpeMeHu
1 TPYAHO TOAAaerTcsa OOBEeKTHBHOMY YUeTy.

Hexopa ua pacrsopumocty reans B npecuoii Bojge npu 10° C u janme-
Hun 760 mm pm. cm., ero cojpep;KaHus B BO3AyXe M OTHONUIGHHS H30TO-
nos He®/He! = 1,2-107%, apropst gopmyay (IV-15) npuoasr i sumy,
Gomee ymoOHOMY A pPACUETOB: ‘

‘ Hed \ H:0
Wy 7 11 HaO [ 1287 o
e Ty 4. 1011He (Wi 2%

0,056 o :

(IV-16)

rae T, — waMepeHHas KOHIEHTpAUUA TPUTHsA, TpuTHeBHe ef.; HefH:0_—
cofep:kaane rexns B Boge; (Hed/Het)H:0 — yamepennoe oTHOmEHIE
W30TONOB TeJIUA, BHIJEJIEHHOI0 W3 BOJIEL.

Ilemras OTOBOPKH B OTHOINEHHH- BO3MO/KHBIX moTeph u gobasok He?,
. H. Toaxernxna u W. JI. KaMeHcknii c4uraoT, YT0 TPHTHH — Te-
JINii-3-MeTO MOJKET JaBaTh J0CTATOTHO BEICOKYI0 TOUHOCTL TIPH H3Mepe-
HHH BO3PacTa «MOJOABIX» BOJ.

W3soronnsii MeToj onpejeleHHs RBO3PACTA TOA3EMHBIX BOJ MOjKeT
6HTH TpHMEHEH M B HHHX ycaoBHAX. B obmenpunEATON Mojean Bech
pacuer 0asmpyercs TOJBKO HA METCOTEHHHIX H30TONAX, OFHAKO CyIme-
CTBYeT eme pAx H3oTonos, obpasyomuxca B autochepe. Ilpm orcyr-
CTBHH BOZ00OMEHA MIN MEJJICHHOM JIBHKEHHH IOA3eMHBIX BOJ MRy
HEKOTOPHIMII MaTe pPUHCKUMIL i [OMePHIMH dJIeMEHTAMM B CHCTeMe BOJa —
nOPOJia MOKET COXPAHATHCA pPaJHOAKTHBHOE pPABHOBECHEe WIN YCIOBHA,
fnauskme kK Hemy. Ecinm BoJb HOKHJAIOT TAKOH ITACT, TO pPaBHOBECHE
HapyImaercd B CTOPOHY OBICTPOTO YMEHBIIEHHS KOHNEHTpaIuii Toro
M30TONA, HepPHoj MOJYypacmajga KoToporo Meabmie. J1o 00CTOATENBCTEO
103BOJIAET OIEHNUTEH BPEMs, IPOMIeIIee ¢ TOT0 MOMEHTA, KOTJa paccMart-
plBaeMasg BOJa OKA3ajach 3a NpefeJaMi MaTepHHCKOTO IIacTa.

Mexonsa ws manomennmx mpumnunos, H. A. Ormassm [1951] Bu-
9HCJAWT BPEMA TONBEMA CTPYil KUCIOBOJACKOr0 Hap3aHA OT TOPH3OHTA
11a7e030HCKNX MOPOJ 10 30HE CMENIEHUs ¢ IPECHEIMHI BOJIAMI BepPXHHX
ropu3oHTOB. Pacuer mMpomM3BOAHICA CIAeIyIOMHM 06pasoM.

1. Crpomamesr sasmcmmoctn Ra®* = ¢ (Cl), ThX = f (Cl).

2. B cmay cMemaHHOTO TPOMCXOKAEHAA Hapaama U XAMHYECKOIl
VCTOMYABOCTH XJOP-HOHA B TOM W JPYrOM CIydae 3aBHCHMOCTH IOJY9il-
Jauck npameiMn. OJHAKO TepBas OpAMasd NPOXOoAWia gepe3 Ha4alo Koop-
IUHAT, a BTOpasf IEpeceKaja 0Ch KOHIEHTPAIWHA XJOpP-HOHA B TOYKE
80 mefa Cl.

3. O6pasosanne pedpunnra ThX (Ra®?*) wmomer OWTh 00BACHEHO
TOIBKO PajiMOaKTHBHEIM PacnajioM, TaK Kak OpPH JOOYIEHNH Raknx-Im00
cOpOIIOHAKIX MM APYTHX XUMHYECKHX H (DU3HTIECKHX MoTeph Habiio-
naxcs Our m geduour Ra??® (kax msorona), HO mepBas IpPAMas HCXO/HIA
0w U3 Havaga KOOpAHHAT.

4. Ilepecexas ochk OpAHHAT B IpeJelax OTPHIATEALHOI 9acTil MEAJE,
npamas ThX = f (Cl) purcupyer na Heii BeIWINHY TeX NOTEphb, KOTOPHIE
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BOZHHRIM B peayibTaTe pacmaja 3a BpeMA [BIKEHHS MHHEpPATIbLHOH
BOJIEL OT TOPOJ| NaJe030s (rge mpeAmoJaraioTca paBHOBECHHE YCIOBIH).

5. Ilpnunvas MakcumaasHoe koandecTBo ThX, ofnapyiennoe B Hap-
3aHe, MOJYIEHHOM n3 Hanbojee raIy0OKHX CKBa;iHH, 34 HCTHHHOE €ro
cofepiRaHNe B naseosolickux mopopax, H. A. Oruabsu BHMHCIRT BpeMA
pacmajia, paBHOE (B COOTBETCTBHN ¢ IPHHATOI MOJEIbI0) BPEMEHH IOIBeMa
CTPY# MHHEPAJBHBLIX BOJX 0T majxeosoiickoro ¢gymzamenta (30 v). Ecan
CYNTATH, YTO CMENeHue TPUBOMUT K 00pa3oBaAHMI0 HOBOI BOJALI, TO MOJY-
YeHHOEe BPEMsA COOTBETCTBYET €€ BO3pacTy.

A. H. Hasaossim [1964] Ba ocHOBaHMH TexX ke NPUHIATIOR OHLT
BHIMOJAHEH MOJCYET BOBPACTAa MAIECTHHCKHX MHHEpPAJdbHBX BOX 10
MsThI. Amanus ragpoxummuecknx MarepuaioB no Xocro-MamectuH-
CROMY MECTOPO/KIEHNI0 CePOBOOPOHEIX BOJ MO3BOJINI BEIABHTL CIEIy-
omue 3akoHOMepHocTH (pue. [V-2).

1. Komnentpamuu momos Na +K°, Ca™, Mg”, Cl’, HCO,, omnpe-
JeIAMAX THPOXHMAYCCKHI THII MAIECTHHCROI BOXBI, ¢ TIYOHHOR
usMensrea ognHaropo: A0 300 x mabaojaerca mocreneHnoe pasdanie-
mne, a B maTepBage 300—900 » KOHHmEHTPAIMH PE3KO YBEIANYHBATCA.
Hanee ¢ rayOnHOIl IHIPOXAMAYECKAIT PesRUM OCTaeTCA OOlee IIn MeHee
MOCTOSHHEIM.

2. TMopepenne OpoMa aHAKOTHYHO DOBEJEHHK [JTABHEX  HOHOB.

3. CynbaTHeii moH gaer ¢BogoOpasHY0 KPHBYH, MOKA3HBAIONLYID
AOROJILHO OTHOPOAHKE KoHIeHTpamuu B uarepsase 600—1500 » u Hexo-
Topoe moBHmeHEHe uX Ha rayourax 1600—1800 x. ayGxe 1800 x
KOHIEHTPAINA cyab(ar-noHa PesKo YMEHBIIAeTCH I CTPEMHTCA K HYJIH.

4. Kpmeas cepoBofioposia Befier ce0sf OPOTHBOMOIORHO KPHUBOH
cyabar-noHa.

5. Xop reMmepaTypHOI KPHBOIl IO XapakTepy HANOMITHAET XOJ KpI-
BOIl CepoBOJOPOJA.

6. Xom KpuBOIl KOHIEHTpamuu pajgnd 1o o0meMy XapakTepy mpej-
crapasger co0oif HEUTO CpelHee MeXTy KPHBEIMII CepPOBOIOPOAA, TeMie-
paTYpM W TJIABHEIX HOHOB.

RosuerTpannu pagus B cepoBOROPOAHKIX BojaXx MamecTs ZoCTHTAOT
BEICOKHX 3HATEHMII, aHOMAJBHHX [ BOJ KapOOHATHOIl TONIIH, Ja/Ke
€CJI OHHM OTHOCATCS K BOJAM XJop-HaTpueroro tnma. Cyas mo KpHBRM
CepoBOJlOpOfia, cyab(arT-moHA M TeMIepaTyphl, MOMHO IHpeJIoJarath
HAJAN9He NPHTOKA NOCTOPOHHHX BoA. C THM HpHTOKOM MOTYyT OHITB
YBASAHBL I IOBHIIEHHBIE KOHIEHTPAIHMN pAaIisi,

Jlas paitona XocTe MOKHO COCTABHTH Ipa@uMKil 3aBHCHMOCTH XHMI-
YECKOTO COCTABA BOJ OT IayOuHB TOABKO mas maTepsaga 1650—2200 a
no ckB. T-1 (pme. I1V-2, 6). 9t rpadun moxaseBaOT CIEAyIOIee.

1. Peskoe yBeamdeHue CofepKaHmusA XJI0pa, KAJbIHA 1 IEApoKRapbo-
gar-noHa Ha raybmmax 1650—1800 x.

2. Bonee caraGoe ypeamdeHme CYMMEI INEA0YHHIX HOHOB.

3. [lpakTH9eckn HeM3BMEHHHIMI Ha BCEM HHTEpBaJe TIAyOHH OCTAITCA
KOHIEHTPAIMI MATHHA W CBODONHOIl YIIAEKHCIOTHI.

4. Pearo yMmeHbmaercd ¢ TAyOMHOII KOHUOEHTpALUA cyabdar-moHA.

5. Xoj KpuUBHX KOHIEHTpammm pamus, mesoropus I, Gpoma, iioxa,
CepOBOIOPOAA 1 TEMIEPATYPH XapakTePH3YeTcs MECTHRIMII AHOMATHAMIL.
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Ha rayoumax 1830—2120 » ormeuaeTcsi TOBOIBHO Pe3KOE VBEJIHYCHHE
COflep/KaHHA DPaJiusd, MAKCHMAJBbHOE B3HAYEHHE KOTOPOTO COOTBETCTRYET
rayonse 1930 x. Ha Toum jxe mATEpBA/e Pe3KO YMEHBIIACTCA COfep/RanHme
Me30TopuA I, mpuyemM MEHHMAJBHOE €ro 3HAYEHUE COBHANACT ¢ raybHHOIT
1930 », 7. e. mporunocront MarcuMyMmy pamus. Ha rayommax 1830 —
2120 » pesro BospacTaT KOHIEHTpAIHH ifofa n Opoma. MakcuMaabHOe
nx cojep:kaHme coorsercrsyer raybmme 2055 m. laa atoro me mmrep-
paia HaOJOgaeTcs pesKoe YMEHbIICHWEe TeMOepaTypsl, MUHHMAIbHOE
3HAYeHMe KoTopoil ormeuaerca Ha rayduune 1930 x. Haxoneuw, B umrep-
saze 1930—2200 » mabmiofaercss HEKOTOpOe BO3pacTaHie KOHIEHTPA-
1M CepOBOZOPOA.

RoHuenTpanus pajisi B CEPOBOJOPO/JHKIX Bofax XOCTH HAXONHTCH
B OpPAMOI CBA3H ¢ CONEP/RAHMEM XJOpa, KaJbIHA, CYMMOI IMeT0YHBIX
MEeTaJJI0B, CepoBOJopofa, THApoKapOOHAT-HOHA W B oDpaTHOH cBAzN
¢ Temmeparypoil m KoHIeHTpaumeii Mesoropus | m cynwsdar-nona.

ADCOTIOTHEIC 3HAYEHNS KOHIEHTpAIUI pagud OUeHb BEANKH M MOIYT
CUNTATLCHA AHOMAJBHBIMH IS BOJA KapOOHATHON TONIM, Jaske JIA BOJ
XJ0P-HATPUEBOI0 THOA.

B paiiore XocTH HeCOMHEHHO HAJW4He CTPYil, NPOABIAWINXCA
B ckB. T-1 B unrepsane rayoma 1830—2120 ». Stn cTpyn Ha YRa3aHHBIX
rayousax oforamaioT cepoBOLOPOJAHLIEC BOJB MOHAMM XJIOpa, KaXbI(is,
MEeJOYHBIME MeTajnaMu, OpoMoM, HOJOM, pajueMm; OHH jKe OXJaKAAlT
MIHe palbHEEe BOJK I BRI3EBAIOT pasbasienue mezoropus. C ux mpossie-
HHEM CBfS3aHO Pe3Koe IajeHAe KOHIEHTpaumil cynbpar-mona. Ilo-Buam-
MOMY, MOKHO TOBOPHTH O BHEJPEHHH B XOCTHHCKHE MHHEDAIBHBIE BOJIbI
elle NOJHOCTBI0 He paspymIeHHHIX BOJI He)TAHOIO THIA € BHICOKOIR
KOHLeHTpanueil pagua m 0ojiee BHICOKOII MUHEepaIuaanueil.

Iloasnenne Box HedTsAHOrO THOA BECHMAa HPOCTO OOBACHAET MOBE/E-
HHe cyiabaros, rujpokapboHaTOB M cepoBofopofa. ToXbKO HH3Kas
TeMmeparypa IpH HOBBIIEHHOH MHHEPAJTU3AUUN M HU3KHE COMep/KaHust
Me30TOpuA | TpH BEICOKMX KOHLEHTPANMAX Pajinsd, KA3aI0Ch OB, IPOTI-
BOpEYaT CYMIeCTBOBAHMIO CTPYIl BOJ, MMeHHO HedraHoro tuma. Opsaxo
9TH ABTeHHA 00BACHAIT oAHO Apyroe. VseBecTHo, 9T0 mpH paBHOBECHHK
OTHOIIEHHS pajud K ypaHy i MezoTopus I & topuwo cocrasasor: Ra/U =
= 3,36.10"7; MsThI/Th = 4,74-1071°.

JakapcToOBaHHKEE H3BECTHAKHM MeJa I BepXHEIl 0pH, K KOTOPEIM mpH-
YPOYeHH CEpPOBOIOPOJIHBIE MHHEPAJLHBIE BOJBI, HE MOTYT OHITH MAaTepHH-
CKHMHM B OTHOmEHRnH pagua. I[lo mpHYMHE HX TPOMBITOCTH PaBHOBECHS
paguii — ypan, mesoropuii I — Topmii Toske monmsHbl OblTh HAPYIHEHBI.
PanmnoakTueHOE paBHOBecHe MO3KeT OHTH COXPAaHEHO B CPEJHEIOPCKUX
TEPPHTEHHEIX TOANAX, 3ajeraiomux Ha raybumEax Ooxee 3000 m. [lasa
VCI0BHIL paBHOBecHs B TIaImHax uapectHo otHomenne Th/U = 3.0.
Torna

Th _ MsThI-336-107 _ o - MSThI
A N T T PR (U O i Ra
Ilpunnvas  cojiepsranus  pajusi B CePOBOMOPOAHBIX BOJAX XOCTRI
1 ManecTsl 8a paBHOBECHBIE, MOKHO BBIYHCIMTH T€ KOJHYECTBA ME30-
Topusi |, KOTOpHIe MOJNMHEL COOTBETCTBOBATH PABHOBECHBIM KOJHYECTBAM
pajiiA B TEPPUTEHHOI TOJIIE:

100
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TayGnna, CooTHONIGHAE
M MeJK/LY pacuer-

HBEIM H
harTHIOCKEM
Cofle prRanHeM
MsThl
Manecrta
ERBTT=20 5 bl eisi e 457—500 1,06
(T AL RIS AR 61,7 1,23
CKB. 5 50 i 1,92
oo
XoeTa, CrB. Tel: S, 2120 171
2226 13.3

IlpuBeienunie gaHHBE NOSBONAKT CJIENATH CAEAVIONIHE BEIBOJIEI.

1. MaxTnueckue copep:xranus Mesoropus | B Bogax Manecrs oftroro
NOpPAJKA ¢ PABHOBECHEIMH M BechbMa OIM3KHM K HIM.

2. Marrnueckue cofep:kanusa mesoropus I B Bogax XocTe HA mOpsa-
JIOK HMke paBHOBecHHX. Cymecrayomumit jedunur mezoropusa I 8 Xocre
MOKHO 00BACHHTD TOJBKO- PaZHOAKTHBHEIM pacuajgoM. ITpepmonossenns
0 copOIHOHHBIX MoTepAX GyAyT HeBePHE, TAK KAk MesoTopuii | apiasercs
H30TONOM pajus, T. e. ofaajgaer TeMu ;Ke CBOICTBAMH, WTO I pPajMil.
Torna mo ypasmenmio pacmaga caexyer sanucatb N/N, = 0,1; e =
= 0,1. 9romy coorsercrByer ornomenme f/T" = 3,2. Ilepnop momypac-
maga Mmesotopua | cocraBasier I' = 6,7 roma. CiegoBatTeldbHO, BpeMs
pacnajia jedurnurHoro wonugectsa mesoropus [ cocrasur = 21 =
- 22 Tond.

Tarkum 00paszoM, MOKHO YTBEPRAATE, 4T0 3a 20—25 jer nHCcOROMuUEE-
panuaoBaHHBe, GoraTeie pajHeM, ¢ PABHOBECHHIM pajiii0 KOXHYECTBOM
mezoTopua | Bomel HeTAHOTO THHA TPOXBHTAOTCA M3 CpPeJHEIOPCRUX
TePPUTeHHHX TOXN[, 0OraThiX OpraHUuYecKMM BeIIECTBOM I HeTenpo-
AykTaM#, B 0ojlee MOJOJIEIE BepXHHE TOPH3OHTH; IO HYTH OHU OXJIaik-
naoTes, TepAwT Mesotopuii I B pesyabrare pacmafa, mocje 9ero moma-
JAl0T B TOPU3OHTHL CEPOBOJAOPOJAHHX BOJ paitoHa XOCTHL.

Takan Bepcns BechMa npaponofo0HA, TAK KAk HAJAHYHE B MEIOBHIX
KapOOHATHBIX TOJNIAX HINTEHETHIHHIX ONTYMOB W €me He OKHCJIeHHBIX
Heredl B HacTodAlee BpeMA JoKasaHo. B maneoreH-HeOTeHOBHX OTI0H:e-
HUAX Ha Teppuropuu Coun M3BECTHH MHOTOYHCIEHHBIC BRIXOJH rOpOYMNX
rasoB, a MUHepaJdbHEE BOJL Cofep:kar pacrBopenuniii meran. Haanuue
OPHTOKOB Ta3000paBHEIX W GKHIKAX HeGTempomgyKTOB M3 TJayOHH HTOTO
paiioHa CBUETETLCTBYET 00 OJHOBPEMEHHOM NPHTOKE BOJ, CBASAHHEIX
¢ 9THMH TPOAYKTAMI. '

Braeunyras sepcus HO3BOJAET B3MIAHYTH HA I'eHESHC MHHEPAJBHBIX
ceporogopopHbiX Boj XocTo-MamecTHHCKOTO MECTOPOKAEHHA € TOYRMN
BpeHHA CMeIIeHHA BoJ ABYX TumoB. Mopckme Bojsl, Gorateie cyabpar-
HOHOM, 10 TEKTOHWYECKHM pasioMaM (cTymeHdYaTele COPOCH MAaTePHKO-
BOTO CKJIOHA) IPOHHKAOT HA HEKOTOPYH Triy0uHY, IIe BCTPEYalnTCA
€ DOHHMAIIIMICA BBePX PEBHUMH BOJAAMH HeTAHOTO THIA U3 TeppH-
TeHHBIX TOJI, cpejneii 0ps. B npouecce cMemenus H COnyTCTBYIONLNX
peakunii 0fpasyorTcs MEHepadbHEE BOMB, Oorateie paJieM H CepoBOI0-
pogom. Taroil remesuc BeposiTeH He TOABKO Jias Boj XOCTH, HO M JIA
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Bop Manecrsr. 06 arom ropopsar caefyiomue ¢arte: 1) amomannHOo
BEICOKME JI7I51 KapOoHATHOIT TOJ N KOHIEHTpainn pagus b ojgax Marmectsr;
2) cxopmelii 1aA Bop paiiona XocTt u Aaa Bojg Mamectsl Xoin KpuBEX
cofllep/RaHUA CcepoBOfopoja, cyiabparT-moHa 1M pajus.

K oramuansay mpuroxos Box Hedramoro tTnma ma Mamecre 0T XOCTHH-
CRHX ClleJlyeT OTHECTH, BepoATHO, TOT ¢akrt, 4ro mHa Mamecre a1 BOJIBI
He OXJa:JAl0TCsA, MPOJABHTAACL IPAMO B pPAiiOH MECTOPOKIGHUA, I IO-
9TOMY OHI HecyT OJMBKEE K PABHOBECHHEIM KOHIEHTpammum mesoropus I.
Pacuer mo ckn. T-2, 6 m 5 ma Mamecre jaer COOTBETCTBEHHO RO3pacT
okomno 0,5, 2 m 6 mer. arepecEo oTMETHTH, YTO MHOTOJETHHE OILITHEIE
1 9KCIe puMeHTaJbHbe paborhl Ha ManecrnHCKOM MECTOpPOKIEHH Tpi-
pean B. M. Kyranosa [1968, crp. 150—153] k BHiBOLY O COBpeMeHHOM
BO3pacre CepoBOXOPOAHKX MuHepaibHeix Bojx. B. M. Hykamon yGemn-
TEJILHO IOKA3aJ, 4TO MeTaMop(msamma coJeBOro I TasoBOT0 CocraBa
BHEIPAOIAXCA MOPCKHX BOJ B YCIOBUAX B3aHMOJEHCTBHA € N3BECTHA-
KaMi Iporeraer ¢ OOJBIIOI CKOPOCTBIO I MOKET 3aKAHYMBATLCA B He-
cKOABKO Jer. Taxas oHO3HAYHOCTH PE3YJILTATOB, HOJYYEHHLIX ¢ IO-
mompio MsThI u jerasbHOro ragporeogorundeckoro aHAJM3a MHOTOTET-
HHUX MaTepHaloB IO MeCTOPOKJAPHHIO, MOKa3kBaeT, YTO IPH IPaBHIb-
HOM BHIOOpE pacueTHOIl MOJEeJIN M30TONHBIE METOH TO3BOJISIIOT PemaTh
[JOBOJIPHO INUPOKWIl KPYyT 3aja4, CBABAHHEIX C OIEHKOIl BO3pacra IOI-
36MHEIX BOJ,

OIPEEJTEHNE BPEMEHU BOJOOGMEHA
MO JAHHBIM T'HJAPOXUMHNYECKOI'O PERVUMA

B Bmacrosmee BpeMsi B IHIpOTeOJIOTHH TIOX BOZOOOMEHOM IOHHMMAIOT
IpOTeCcC 3aMEHH BOJ, HaXOAANUXCA B BOJOHOCHOM TODPH30HTE, BOTAMII,
HNOCTYNAIIIME B 3TOT TOPH3OHT mpu nutapnu. JlIs XapakTepHcTHRH
aroro nponecca I'. H. Hamenckum GbLI0 npeioskeHo MOHATHE HHTEHCHB-
HOCTH Bogo00MeHa, KOTOpOe MMeJI0 CMBICH Kod(HITHeHTa M BHIPAKAI0Ch
KaK OTHOINEHHE TOJ0BOI0 pacxofa K o0muM pecypcaM MOABeMHBIX BOJ
[Opunnanros, TopGymuma, 1965]. :

Pacemorpum rpyHTOBEIT BojoHOCHEIT ropusont. Ilo seprukanbmoMy
paspeay BOIHL B HEM BCEIJia PasHOBO3PACTHHI, IIPH 2TOM HauboJee MOJI0-
AEe, KaK TpaBuIo, BAHAMAIOT caMele BepxHme ero cion. Ecim sops,
NNTAIIHE BOJOHOCHHII TOPH30HT, IO CBOEMY XHMHYECKOMY COCTaABY
1 MHHEPAIHSaIHH 3aMEeTHO OTIHYATCA OT BOJ CaMOT0 HOTOKa, TO 0 Xa-
paKTepe MX paclmpe/lelleHnd B MOCAe[HEM MOKHO CYZHTL IO pesyabTaraM
xuMugeckoro onpobosanus. [lpm ompemeneHHLHIX JOOYINEHHAX aHHBIE
TAKOT0 0N POOOBAHNA MOBBOJAIOT PACCYNTATE BPEMSA TTOJHOI0 Bo000OMeHA.
OTH JOOYIEHHA, KaK I caMa MOJEJb NMUTAHNS, JBHKEHUSA M pasrpyskn
TPYHTOBHIX BOJI, COOTBETCTBYIOT cXeMe, KoTopasg HoApoOHO paccMaTp-
Baerca B ra. VI.

Ecam B Teuenne rojia rufipOXHMHYECKNE IOMHTEpPBAJIbHEE 0npo0oBa-
HHIA B COBEpIIEHHOI CKBajKHHE, BCKPHBAIONENl IPYHTOBHIL NOTOR, Npo-
BeCTH TaKkHM 00pasoM, YTOOH OHH COBIA/IA/IM IO BPEMEHH ¢ HepPHOJaMI
HU3KOI0 U BBICOKOTO CTOSIHMSL YDPOBHEil, TO 3aflada 10 OIpejeseHinio
BpEMEeHH B0/000MeHa B PPYHTOBOM BOJOHOCHOM TOPM30HTE MO;KeT OBITH
pemieHa caejyomuM oOpasoM.
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1. Ha waspoe onpofiopanne CTpONTCHA KPUBAA 3aBMCHMOCTH KOHIEH-
rpamuii xxop-uona ! or ray6umm. I'ng6uma orcunmreiBaercs 0T MoBepx-
HOCTH TPYHTOBOIO TOTOKA.

2. Tlo mosy4enABM KpPUBKIM DACCYUTHIBAIOTCH Cpe/iHeR3BEMIeHHBIe 110
ray0nHe KOHIEHTPAIMN XJOpP-MOHA HA KAa/KIEIL MOMEHT ompoGoBaHNs.
ITepsas cpenHeBaBemenHas KOHNEHTPAINA XapaKTePHBYeT TePHOJ BEICO-
KOTO CTOAHNA YPOBHEil, ¢ KOTOPOTO MOTYT GEITH HAYATHI UK OIPOGO-

_ pammA, n obosmavaerca C;. Bropas cpejmenspemeHHas KOHIEHTpaiia

XapakTepHs3yeT MeKeHHHIH mepuof — C,, TpeThA — CHOBA HEpHOT
BEICOKOTO CTOAHHA ypoBHeii — C,, uerBepras — HOBYIO MeskeHb — (',
nATad — MOCAeIHMII II€PHOJ CTOAHMA YPOBHE(l, MO BpPEMEHH COBHAja-
ot ¢ mepseM — Cj. \

Kax mokasamo mmxe (M. ria. VI), Goabme JByX MaKCHMYMOB M ApyX
MHHHMYMOB JUIA TO/0BOTO IMKJIA HE XapakTepHo (B clydae ONHOI'O
TOIOROTO MAKCHMYMa M OJ{HOTO TOJOBOI0 MHUHHMYMA PACCIATHBAITCH
TOIBKO TPH CpeHeB3BeMIeHHEE KOHIEHTpAIHH Xaop-moHa). Tawrm
ofpasoM, moaydaeM TATH ypaBHEHMHIi:

_Zn AHy;Cy;
i, o (IV-17)
}_‘, AHyCy
Cy= gt (TV-18)
n
_2 AHjy;Cyy
Cy= "T $ _ (1V-19)
i AH4;Cyi
C,,:—“‘T : (TV-20)
n
_Z AHgCyy
G b i, (IV-21)

= -
rae AH; — anemeHTapHbli MHTEpBaX rayOmHE; C; — CpelHAA KOHIEH-
Tpanus XJOp-HOHA B IpejlesaX JaHHOTO DJIeMEeHTAPHOr0 HHTepBaja;
H — momuoCTH TPYHTOBOrO IOTOKA HA NEPHOJ OmpoGoBaHMA.
3. Mexonsa m3 aBTOHOMHOCTH IEpPHOOB IOABEMa M IEpPHOA0B crajia
YPOBHEIl, ¢ TOMOIBI0 IPABIJIA CMEIICHNA MOKHO PaccUdTaTh AONI0 BOI,
yxopamux npu mcmaperuu (Vy ., Vs,), 1 Bog HHOWIBTPANHOHHBIX

1 Naop-non seifnpaercs nmotoMy, 9T0 o Haunbojee rmjpodiuien, T. e. npanTi-
ueckn He o0pasyer TpyHO PACTROPHMEIX MIHEPATIOB, He ajcopOmpyeTcs KOMIOII-
HEIMII CHCTEMAMM (3@ HCKIIOWeHIIeM KPACHO3eMHEIX 110MB) 1 He Hakamjamesaercsa 010 -
resnsM nyrem (em. ra. I).
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(Vyg, Vi) or oObeMa moroka B mpefenax jpapHoil ckpamunas. I1punn-
Mag 3a KOHIEHTPAIMI0 XJOp-HOHA B MHQMIBTPAIHOHHHX BOJAX €ro
KOHIEHTPAIHI0 HA MOBEPXHOCTH TPYHTOBOTO IMOTOKA B IEPHOJIH BHCOKOTO
crosamsa yposueit (C; , C;) m cumTas, 94T0 Hcmapsomascs Boja (map)
XJA0P-HOHOB HE COJIEP/NT B 3aMeTHHX koamgectBax (C; =~ 0, Cj ~ 0),
HOJYy9HM

C1—C 7
B (1V-22)
Co— Cy
Ver=—,—cr: (1V-23)
S ; V= Cs%f" : (IV-24)
a0y, 795
V‘-S"” CQ—C; . (I‘! 2:))

Ouenupno, 9ro seauunssl V, g, V, 5, Kax npasmro, Oyayr mod0KH-
TeIbHEIMI, & Beamunuael V,_,, V4, orpunarteasHsiMu. B Tex ke pexkmx
CIy9anx, KOrJa MUHepaJIu3anis TPYHTOBHX BOJ B IRPHOJ CIaa ¥ pOBHEIT
YMEHBIIACTCS, 3ajada OpejIaraeMbiM COoco00M, IMO-BHAUMOMY, HE pe-
maercs.

4. Ilponasena aaredpawdeckoe ClIO/KEHIE TOIVIEHHEIX BeINYHH,
HAIIeM 0710 TONOBOTO HMHQWIBTPAIMOHHOTO IHTAHAA TIPYHTOBOTO
TMOTOKA 0T ero MakcuMaiabHoro ofmema Vi, T. e. 0T 00lUX TOJOBEX €ro
pecypeos:

; Va=Via+Vas+ Ve i+ V. (IV-26)

Ira goaa Gyaer mpeAcTaBAATH 060l MHTEHCHBHOCTE BOJ000OMEeHa B HOHs-
Tan I'. H. Kamenckoro. Ouesnjigo, uro peaudnna, obparnasn eii, xapak-
TepUBYeT BPEMA IOJHOTO BOfoo0OMEHAa B rojax

T=. (IV-27)
. I

Ecamn rojp ncenenopaumii 61M30K M0 CBOUM KJIMMATHYECKHM XapakTe-
PHCTHKAM K CpPEIHEMHOTOJETHEMY, TO pPACCYHTAHHOE BPeMA IOJHOTO
Bo000MeHA ABISETCA JOCTATOYHO 00BEKTHBHHIM. B HMHBIX caydasx cie-
IyeT BBOAMTH COOTBETCTBYIONmue mompasku. IIpome Bcero sro memars
gepes koa(duIenT, npejcTapIARIM co00il OTHOIERHe CpelHeMHOTrO-
JIETHHX OCAZKOB K OCAJKaM, BREIOABHINM B TOJ MHCCIeOBAHNA.

B ragecrse mpumepa mogofHOr0 pacHera MORHO TPUBECTH OIpeese-
HIE BPEMEHU MOJHOTO BOA000MeHA MO ABYM KOJOANAM, BCKPHBAIOIIHM
TPYHTOBHIIL IIOTOK B Ipeferax ALJIepeKoil HUZMEHHOCTH, PACIIOI0/KEHHOI
Ha Yepunomopcrom nobepeskne Haskasza. [logpoGroe onncanne Mopdono-
THYECKHUX, KANMAaTHYeCKIX, TE€OJOTHIECKNX I THAPOTe0I0rHIecKHX YCiIo-
BUII DTOH HU3MEHHocTH Jaerca B ra. VI :

PesruMupie rugpoxumMmndeckue HaOmioJleHuA 3a IPYHTOBEIMHI BOJaMM
Aeperoil  HU3MEHHOCTH TPOBOJWINCH B BHAE Tpex onpoloBaHMii:
asyx BecesHux (mapr 1961 r. m mapr — mait 1962 r.) u oguoro IerHErO
(aBrycr — cenradps 1961 r.).
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K comanennio, onpobopanne He HOCHIO NONHTEPBAJBHOTO XapaKTepa,
2 OXBATHIBAJO TOJBKO NPHIOBEPXHOCTHEE CJIOW TIPYHTOBOTO IOTOKA
(ra6n. IV-4). Opmako o <xapakrtepe pacupefelieHnuss KOHIEHTPAINi
XJ0p-HOHA ¢ TAYOHHOII MOJRHO CY[AUTh Jlaske IO OJHNM DTHM JaHHBIM,

050 10D 150 200 50 00 150 200250 50100 150 2003jn
T T LE T T LE T Bld, i
T 1 T f f
2 P | 2
S - 3 _} 23
4 4 %
Ay 4 5 l’ 4 5
6 g 6 g / 6>
8 Tl fTir; 777 77T 777777
70719612 120X 19612 9.7 19622
[
10 20 30 40 1020 30 40 5 10 20 30 40
0 T 1 T T B 1T T T T ’ T 0 'I'f T T
2 2 i 2
2 3 2 3 | 23
4 é % é 4 é
5 Z 6 : Fo—=
[ g
8 g 8 7 8 ] r
M T T T TITT T 7777
7.J119512. 23,77 19612. 23.77 19522,

Puc. IV-3. Pacnpejeneniic KONNOHTPAIil XJI0pP-HOHA 110 paspesy TIpyH-
TOBOTO TOTOKA (AJIepCKas HIBMEHHOCTH) B XaparkTepHbie mepnogst roja (a —
roxomen, 66, 6 — womojer; 36).

TABIHIA IV=4

Namenennsa XNMHYECKOT0 COCTaBa B § NPHIOBEPXHOCTHBIX CJOAX
PPYHTOBLIX BOJ AJJIepeKoii HH3MEHHOCTI

: HonmenTpanna noHOB, M2/ ‘;-

& z e

& 8 == Ew
< o, SO R <A
a 3 Exd o | % 5
£s Sh< eEEE| ¥ , ¥ |88
gE g5 gl g e ST e sl o |Es
= s =& (S = (S} o @ Ll 3
66 |[7.IV 1961 r. 2,44 96 3 53 60 14 304 [ 530
12.1X 1961 r. 3,08 263 77 76 | 249 7 | 1145 | 1817

9.V 1962 r. - 30 4 83 29 16 281 | 443

- 36 | 7.111 19641, 0,96 15 9 82 28 26 250 | 410
23.VIII 1961 r. 2.23 23 15 135 46 39 421 | 679

23.111 1962 r. — 10 8 70 18 15 232 | 333
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©CJIH BOCTIOJAB30BaTHCA (opMmydroii, npepaoxennoii B. M. Jlerocrae-
saM [1951], m rpaduxamn saBmenMoctn KomeGammii oGmiell MuHEpaJn-
3aIUH TPYHTOBHIX BOX oT riayGunsl orbopa mpob BOJB, KOTOPHE HPHBO-
asarca B pabore A. A. Homonmaarnera, B. C. Hopamesckoro u C. M. Ce-
senosa [1963].

Has ypoGersa pacueros mpm mocTpoeHHH rpadukos INIyOHHHEL OT
TOBEPXHOCTH TPYHTOBKX BOJ ORPYT/IATUCE 10 IEJBIX 9Hced. BrrancaeHne
BPEMEHH IIOJHOTO BOXOOOMEHA 10 YyYacTRy koxogma 66 mpoBogmiocs
CaeIyrRmuM 00pasoM.

Ha 7.1V 1961 r. cpeanesssemenHas mo ray0uHe KOJOANA KOHIEHTpA-
uns xmaop-unosa (puc. IV-3, a)

25« ! . . . )
¢, =12 1+192 1+20:6 400 suola:

ga 12.1X 1961 r.

P 240+ 1+4-238-1-4-235-1-4-230-14-228-1+4-225-14220- 1
=
7

=230 xe/a;
#a 9.V 1962 r.

Co 801415014185 14190-5
9% 8

Torpa peanumna V,_, cocrasmia mummye 0,17, a seamuumma V,_,
omoc 0,35. B pesyabrare HHTEHCHBHOCTL BOJ00OMeHa OKasalach
pasuoit 0,18, Bpems jke mOXHOrO BOJOOOMEHA — OKOIO O JIET.

: Anasornunsie BHYHCIEHNA 10 AapHEIM Koxoxpma 36 (pme. IV-3, 6)
Onpefernyan BpeMs NOIHOTO BojooOMena B 4,0 roja.

Hecmorpa Ba npnOamkeHHE XapakrTep pacderosB, HX PesyTIbTaTEH
XO0pOINO COTJIACYIOTCA ¢ BpeMeHeM BOX000MeHa, IOJYYeHHBIM IS JTHX
JHe KOJOJIEB 10 MAKCHMAJABHBIM MONIHOCTAM TPYHTOBOTO IoToKa M,
BeanuuHe Bojoornaun p u madmistpanun U [Ilaaos, 1967].

=170 m2/a.

Honomen 66

_ Hp _ 8000-035 :
T = - ~ 4,6 rofia;
roxofen, 36

T— 9000 - 0,35

S = 4,2 roja.

IlpennosxeHBEE MeTON OIEHKA BPEMEHN MOTHOT0 BOZo00OMeHa IpyHTO-
BOTO TOTOKA He MPEeTeHIYyeT Ha YHUBEPCAIBHOCTH, OJHAKO MOKET, I0-BH-
_ INMOMY, MCIOJIb30BATHCA JOCTATOYHO INHPOKO. ;
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OIEHKA THIPOXUMUYECKHX ['gasa
7 TEOXHMHYECKHX
NPOIECCOB \

PACTBOPEHME M BBINEJAYNBAHUE

B zome arTuBHOTO BOJl0OGMEHA OCHOBHBIMII HPOIECCAMH B3aUMO/Cii-
CTBHUS TOPOJ W IMO/3EMHBIX BOJ MOKHO CIHTATH PACTBOPEHIE If BHIIEIa-
ynpagne. XapakTep H CKOPOCTH 3THX IPOIECCOB 3aBHCAT OT MHHEpAIo-
THYECKOT0 COCTABA HOPOJI, COCTaBA HAXONAINXCA B HUX BOJLOPACTBOPHMEIX
cojeif, X KOJNHYECTBA M pACTpEAeNeHHA, (UIBTPANNOHHON CHIOCOG-
HOCTH TIOPOJH, yeaosmil Guistpanuu u pajga gpyrux npmana. H. H. Be-
purnasid [1957] Gpin jaEsr MaTeMaTHIECKHe BHIPAKEHIA HTOil 3aBHCI-
mocrit, a A. E. Opagosexan [1957] nopreepauia ux dKcne puMeHTAILHO.

ITpnvennTensHO K pacTBOPEHMIO coJeil npH GHIALTPANHE BOJKL B TOp-
aax nopogax H: H. Bepurua ocHOBHOII 3aKOH pacTBOpPEHHA ONMCHIBAET
CHAEIYIONUM ypaBHEHHIEM:

8-% — _K(Cn—Ca o, \ (V-1)
rae 6 — maorHocTh codeit, g/em®; § — ypeabnwiii o0bem comdeii, comep-
JRATUXCA B ICPOJie B MOMEHT BpeMeHH f, T0JIH eHHAIE 00BeMa 3acoTeH-
Holt mopojsl; K — Koa)puIeHT CKOPOCTH PACTBOPEHHS, Ci/cek; @ —
VAeIbHAS MOBEPXHOCTH BOJOPACTBOPUMEIX codeit cam!; C,, — KoHNEH-
TPAIisA NPeAeTbHOT0 HACKHIIIEHAA BOJIBI CONAMHI AHHOTO cocTaBa, 2/eam®;
C, — KOHIEHTPAINSA COJeil B JKHJKOCTH B MOMEHT BpeMeHm [, z/em®.

Beanunus € 1 €, saBucAT 0T BPeMEHN { I KOOPAMHAT Z, ¥, Z. ¥ I€ib-
Hasl MOBEPXHOCTH BOLOPACTBOPHUMEIX cOJell @ He 3aBucut or C,, HO 3aBIl-
CHT OT BeJIWYNHL L W, CIAE0BATEIBHO, TAK/KE OT BPEMEHH N KOOPAMHAT.
[Ipu sTOoM BeNHYNHA © ONPEAEISETCA XapaRTePOM B3aCOJEHUA TOPOJLL. -
W3 ypapHennii MoJeRyIApHOII I KOHBeKTHBHOH Anddysnn H3BeCTHO,
uro K =@ (v, d, D, v), tie v — cropocts Quabrpamun, cmfcex; d —
XapakTepHHI JNHEHHLI pasMep pacrsopseMoro reaa, ca; D — woaddi-
muenT gudgysnu, cau®/cer; v — KuHeMaTHYecKad BASKOCTH BOJHI, cM?/cen.

PaccMorpes xapakTep 3aCONeHEA IOPOJ Hero BINAHNE Ha adderTun-
HYI0 IIOBEPXHOCTH PACTBOPEHNA COJNeld ©, a Takke IDPOAHATN3HPOBAR
KPUTEPHAJBHEIC YPABHEHIS KHHETHKH pPACTBOPEHHA M 3aBHCHMOCTD
roaddumumenta K or ckopocrn guabrpanuu m GEAHYIECKNX TApPaMETpOE,
H. H. Bepnrus ocBOBHOII 3aKOH pacTBOPEHNA NEPENNCEIBAET B BIIE
ypaBHEeHHs

d -
= (OO, (V-2)
rae s IJIEHOYHOrO THOA 3acojJeHHA nopong .
n=0, y=p,Vv +p, (V-3)
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a JA l JHCIepCHOTO THIA 3aCONeHHA IOpOoI
1
1 - —
B=Cos ?—ﬁvlf v +pu§ 3 (V-4)

TMapamerpm fg, B, u pg, p, 3aBUCAT TOABKO OT UBNKO-MEXaHAYELCKNX
CBOIICTB MOPOJIHI, BOH U coxeli (d, my, v, D, {,) . Ilpn pacuere pacrso-
perua codueii seanunns f mw p H. H. Bepurun npepnonaraer ompegensats
ONBITHEM myTteMm. B caywae mocratouno Goapmmx cropocreil guibTpa-
mun H. H. Bepurnm npunumaer

B,V (V-3
v=P, V7. _ (V-4')

[lamxee, mpoaHaIN3NpoBaB ypaBHeHUA JBIGKEHAA U COXPAHEHHA MAaCCHL
sopopacteopumux coxeir, H. H. Bepurua maer ypasHeHue moctosiHCTBa
Macchl CcoOJIeil B . BUJIE

aCy ag

o + 6 a5t 10 B (V—S)

v

C momompio ypasrenus (V-5) maercsi pemenne ypasaenns (V-2) mius
IJIEHOYHOTO ¥ IHCOePCHOT0 THIOA B3aCOJEHUsA IOPOJ NpH ClAeJyIomux
JIONYMEHNAX 1 TPAHAYHHX YCA0BUAX:

1) ¢uaprpamus BOAB B 3aCOJEHHOIN TOPOJie SABIAEICA YCTAHOBHB-
meiica 1 paBHOMepHOil (v = const);

2) samausa omHOoMepHa (7, = v, = 0; v, = v);

3) sacoseHHas mopoja mpeAcrapiser coboil TmOJXyOrpaHHYEHHOE
TNOPHCTOe TEN0, KOTOPOe B HAYaJBHHEIT MoMeHT Bpemenn ¢ = 0 mmeer
3acoleHHOCTh [y = const;

4) mpu ¢ = ( gepes BHENIHION TPAHMIY HOPOME HATHHAETCHA MOCTYII-
JeHHe BOJLI, MMEIINeli DOCTOSAHHYI0 KoHNeHTparmuio C, ¥ IOCTOAHHYIO
cropoers: upu x =0 C (0, ) = C, = const;

5) Ha BHIXofle M3 mopoasl (z = o) C (°°, t) = C, = const.

Marerpuposanne ypasuenus (V-2) mocie moJCTAHOBKH B HEro BeJu-

a
THHEL 6—3?;-— u3 ypapueaus (V-5) maer ciepyonine BrpaKeHus, OOICHBa-

- I0IIHe M3MEeHeHNe KOHIEHTPAHA KaKoU-1n60 COMH B BOJe IIPH ABW/KEHHH
e Uepe3 3aCOJEHHHI MACCHB MOPOAH € MOCTOAHHOH CKOPOCTBIO ¥:
A IUTEHOYHOTO THIA 3aCONEHHA HOPOJ

T
. -y v,

AN S [ e B (V-6)

AJA  JHCIEPCHOTO THOA 3aCOJeHHA uopdn

ol 1 ) 4 r
R e ey i Mo (V-6)
ch2 s ] ;0 z
2v
S

1 Paawepnocts Ps m Py — (cn-cex) 2; ps M pp — en™l; my — NOCTOAHHAS

HOPHCTOCTE.
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riae Y — xoapdunment pacrBopenus, cex !; {, — HauAdbLHEIL YIETbHEIIT
o0mbeM coxeil, cofiepskamuxcsa B mopofe B MoMment spemenu { = 0, noan
efl.

Takum oOpasom, npH HAJMYHUE COOTBETCTBYWINHX JAHHEIX HPOIECE
PACTBOPEHNs W BHIMEIAaYMBAHHUA MOPOJ MOJ36MHEIME BOJAMH MO/eT OBITh
OXapaKTepH30BaAH  KOJUIECTBEHHO.

TPABHTAIIHOHHOE BBIMEJAYHBAHHE

B mocaenmnee BpeMs MOABIWINCH OCHOBAHUS TOBOPHUTEH O BEIHOCE COTEI
N3 TIHHHCTHX HIOPOX OpH NX JerHApaTamuy HOX AeHCTBHEM TIeocTaTH-
9eCKOr0 jiaBleHus. Jra csoeobpasmasi gopma mmepexoja pacTBOPHMEIX
KOMIOHEHTOB M3 HOPOALI B BOAY NOJYy4YMIa Ha3BaHHE Te0CTaTHIECKOTO,
WM rpasuTanuonHoro, Bemenaunsarus |Horosa, Ilasmos, 1968].
PaGoramu II. A. Hpworosa [1959, 19601, B. JI. Jlomrapgse [1959]
1 ApyTHX OBIIO YCTAHOBIEHO, 9T0 IPH OT/RATHA MOPOBLIX BOJ 13 00pasmosn
TIMHUCTHIX TOPOJ MUHEPATHBAMUA OTALABHEIX MOPIHIl BOMIH, NOJIyIeH-
HEX IpH pasiaudYHbBIX HATPY3KaX, HeoAMHaKoBa. bojee MuHEpaanso-
BAHHEIMH BCETJla ABJAKTCA NEPBEE MOPIHE, OT/KAMAEMEe NP MEHbITHX
HATpY3KaX, a MeHee MUHEePaJH30BAHHBIMH — IIOCIEIHHE, OT/KUMaeMEIe
npn GoJBMUX HArpysKax.

TABJIHITA V-1
IIpumepsr BePTHEANBHON PHPOXUMHYECKOI 30HANBHOCTH BOJOYNOPOB
[0 peayIbTaTaM H3YYeHHS NOPOBBIX BOJ B rANHAX

Munepanusanua | JlaBaeEne, npH Ko-
NOPOBEIX BOJ, | TOpOM OT:KATHI TMOPO-
2/a BHIe BOAL, KI'[em?

TFeonornvueck nii I'ayouna orbopa
BOBpacT oGpasna, x

J{nenposeko-Jlonenknii apresmanckmii Gacceiin

J 735—T45 401 Ot 100 zo 1000
J 815—825 : 36,9 [Babmmen, 1960]
J 850—870 30,7
T 1140—1150 30,7
Kacnmiickoe Mope, AJIATCKAas CTPYRTYpa
IIpogykTaBHAS 131738 126 250—1000
TOMMA IHIMONeHa 745—T752 78 [[ymxruga, 1964]
N, Boponocastit
NpoOIacToOR
780—787 132
836—843 108
857—864 22
BojorocHELT
TPOIIACTOK
871—878 119
908—915 22
BonoBocHET
OponAacToOK
952—969 68
1115—1122 63
1130—1132 58
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Veranopneane 9Toif 3aKOHOMEPHOCTH OKAasalo  CyMECTBEHHOE
BJANAHNE Ha PasBHTHE TPEACTABICHWI O (OPMIPOBAHUI XHMHIECKOTO
COCTaBA TOJI3EMHBIX BOJL M, B YACTHOCTH, BOJ 30HEl KATAreHesa, a TAK/Ke
HA BOIPOC 0 BEPTHKANBHOI THAPOXHMITIECKoii somanpmoctn [I'ypesnd,
Baitnes, Toxcrnxum, 1958]. MopMuposaEne XMMHYECKOTO COCTABA TOJI-
3eMHBIX BOJI TECHO CBSBAHO C IPOLECCOM JIUTHHIKATINIT 0CATKOB, NaMEH-
omuXcHs or maa Ao ropmofi mopoast. Ilpm arom mpomexommt Hempe-
PHBHOE OT/KUMaHHEe BOJBI — BHa4Yale CBOOOJAHON, a 3aTeM CBAZAHHOIL.
Taras murpanmua o0ycIoBINBAaeT TECHYH) I'eHETHYECKYI0 CBA3L T'PaBHTA-
IIOHHEIX INTACTOBHIX BOX ¢ Bojamu Bopoymopoe [Hapuen, Barum, 1966].

C mosunuii 3aKOHOMEPHOCTH M3MEHEHHS MHUHEePATH3AliH HOPOBHIX
BOJl IIPH OT/KUME MOMKHO I0JaraTh, 4T0 HAPAAY C NPAMOI BePTHRAILHOM
TFHAPOXUMHYECKOH 30HATBHOCTBI0 BOJOHOCHEIX TOPH3OHTOR AOMKHA CY-
mecTBoBaTh o0paTHas eif BepTHKANbHAS THAPOXHMHIECKAS 30HATBHOCTH
BojloynopoB. MoHo mpusecTn psij NpHMEPOB, MOKA3HBAKWIINX TAKYIO
30HAIBHOCTE Bofoymopos (tabm. V-1, V-2).

M3 npnBejieHHRX JaHHRX BHAHO, YTO ¢ TJIYONHON MuHEpaJusains
TMOPOBBIX BOJl TJIMHHCTHIX HOPOJ, 3aKOHOMEPHO yMeHbmaercs. ! 9ro
YMeHbIIeHIle HOCHT ITPEePHIBUCTHII XapaKrep, 4T0, NO-BHIAMOMY, CBABAHO
¢ "epefloBaHNEM B pa3pese BOAOHOCHEIX H BOJOYNOPHHX TOPH30OHTOB,
a Takike HeOAHOPOAHOCTRIO JTUTOIOTHIeCKOTO COCTaBA CaMUX BOJOYTODOR.
Taxoif ;e MPepLIBHCTOCTBI0 OTINYAECTCH M COOTBETCTBYIOMASA BEPTHKAIb-
Hag THAPOXNMWYECKAs 30HANBHOCTH -INIACTOBEIX BOJ.

K coanenmo, B HacTosmee BPeMs BCTPEYAOTCA JHIIL €UHHYIHEIS
paboT 10 M3YIeHUIO NOPOBHIX BOJ HA HEIPEPHIBHBIX 1 JOCTATOYHO GOJIB-
mnx paspesax. [loaromy menbss mpusecTH 3HAYUTEILHOTO KOINYECTBA
OPHMEPOB, YKa3HBAKWMIAX HA BEPTHKAIBHYI0 THAPOXNMHIECKYI0 30HAIb-
HocTh Bogoyuopos. Ho maske nmeomupiica Matepuas mo3B0JIgeT TOBOPUTE
0 CYIIECTROBAHUN ABYX THIOB BEPTHRATBHOU IHAPOXNMUIECKOIl 30HATB-
moern: 1) mas mmacroBsix Boj, 2) [AA BOZOYHOPOB.

B mociaepmne romel 3aKOHOMEPHOCTH W3MEHEHHSA MUHEPaJHN3aI[im
MOPOBHIX BOJI B TpoIecce OT;KAMA €Tajla W3Y4aThCs € KOJHICCTBEHHOIT
croporel. B 1965 r. Gmua mposefieHa cepus ONBITOB € HCKYCCTBEHHO
npurorosienHuMu obpasuamu rann [Korosa, 1965]. Mcxona na sapanee
BHODAHHOI HAYaAbHOH BIA/KHOCTH W MHUHEPAJH3AINH, TOTOBHINCH
TNAcTEl, M3 KOTOPHIX 3aTeM OTREMAJIcA mopossiii pacrsop. Harpyskum
npuKIagsBanuck cryneasmu. Ilepsasi. crymensp 0,5, mocaemsss —
3000 &I'fex®. Onpepensimack MHHEPAIW3AMHA OTAEJIbHEIX MOPIHI OTHa-
TOIl BOJEI, a4 3aTeM pacCIUTHBaICA obmmii conesoii Gananc. B rauectre
npuMepa npuBOAATCA 2 dKcmepumenrta (tadm. V-3).

Jlauase Taba. V-3 mo3BoisioT PaccMOTPETh 3aBHCHMOCTD I3MEeHeHIA
00mero KoIMYecTBa CONeil B HOPOBEIX BOJAX OT IPHWIOKEHHOHR HarpysKu.
ATH I3MEeHeHNs PATHOHAILHO IPOAHAINSTPOBATE B OTHOCHTEILHEIX BEJIN-
9UHAX — B NOPOLEHTAX OT HCXOJHEX MUHEPAJIN3AUNNI M KOJHILCTBA
coneit (radm. V-4, pme. V-1).

1B JaHHOM cJiydae pmHTepec IpeiacTaB/IaIoT He abcoT0THLI® BHATEHHHA MiTHepa -
JII3Anil MOpPOBRIX BOJ, a XapaKkTep ee M3MeHeHHA C l'«'l_\-‘r)lilllllui- HGB‘[OM)’ HapALy
¢ JIRHHBIMII 10 MOPOBRIM BOJAAM MOZKHO HCIOJAE30BATE PE3YJIALTATHI BOJHEIX BLITAMECK.
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TABIRAIIA V-2

Tpusmepst  [BepTuRaIBHOIY THAPOXUMIUCCKOH  30HAIBHOCTH

BOJAOYIOPOB 10
us obpasnos Kepua, Cesepo-3aunajnoe Ilpearasraspe

PeayabTATAM BOJHBIX BBITHKER

121

; ¥ &= . XapakTepHcTAKa BOJ0-
= SR e & HOCHHIX TOPH30HTOB
g B 55 5 4
- » 1 1
Iaromarns By 52 E2 ITopojia E..‘R? a 3% L3
= Bl B B & &L= o B
S = = = 5 s =25 53=E3
an — i > =g SErori Sade
HoBOJMUTpOBCKASH 435 Pga—Ni 1558— 1563 I'nuEa necwanuerasn 2,07 1180—2028 7—12
110 — 2374—2378 priinT 1,53 = =
110 Pg;—Ny 2840—2844 » 1,03 2022—2612 6—11
435 Pge 2843—2850 omua mecaameTasn 0.98 2356—2700 14—18
375 Pgo 3119—3120 Adtespount 0,96 2437—2958 1720
300 = 3499—3500 » 0,94 —_ —_
Boerouno-Cepepekas 76 Ng-8 1243—1250 Aprauoanr 3,52 1354—1414 13
d e 2302— 7—14
76 | Pgs—N; | 2251—2261 » 1,26 {E,zgojggé 5
v tepnn 2560—2957 16—17
76 Pg, 28612866 » 132 | {5%e0_2008 | 17—20
Aduncras 3 = 1530—1535 Apraaant 2,26 — b
3 Ni® 1913—1918 » 2,04 2235—2247 37
5 N§ 2922—2930 » 093 2384—2413 45
5 = 3183—3195 » 1,43 == =
3ubaa — I'mybormit Ap 130 - 1035—1037 Famnnersii caanety 1,03 — —
130 Pgs 1150—1152 T'auna 0,86 1152—1254 15
720 Pgo 1305—1315 Apruaaur 0,88 1031— 1896 8—18
720 Pg3 1550 » 1,00 1201— 1616 12—14
625 Bpz 2847 Fannaa 0,72 2037—2309 19
625 - 2966— 2970 » 0,90 — -




TABIHITA V-3

OcHoBHBIe Pe3yABTATH ORCHEPAMEHTAJBHBIX padoT N0  OTHAMY
HOPOBBIX BOJ\

KommuectBo Conepsxaane Ca” B pacrtBope,
§- pactBOpa, Me-ane

! I
= S : t =
ol N L 8 2 -y
= g s o= cg gg
2. & |2] = SRR 2 2 £:

a -
Gl dl Bl al = 8 g @ e ES & £ E =
=2 o e B 2 g = & oS Be
g 2 |B| 83| 5| & 5 | 85| « |EE| <« [E3] -
22| 2|32 | %8| E| §E | =Eg| = [3sg| = [3&] =
Ze @ |B]|>E| = ) =3 a3 = ® o = @S =

Hacrumesne 0,1 5. pacTsopom

166,0 | 28,9 | 1 10 |37 | 4,6 | 32,4 | 7,4 200 |4,03 |225 |[6,37 [197
2 30 46 | 27,8 1,00 (222 536 |193
3 60 4,8 | 23,0 1,03 | 218 | 433 | 188
4| 150 4,6 | 18,4 | 0,99 [212 |3,34 |183
5| 400 4,5 | 13,9 0,87 [194 |2,47 | 178
6 | 1000 43 | 9,6 0,78 | 180 |1,69 [176

Hacemmerne 0,01 5. pacTBOpOM

162,5 [ 20,5 | 1 10 127,7( 2,8 | 24,9 | 0,554 20 |0,066| 23,5]|0,488| 19,6.
2 30 3,0 21,9 0,069 | 22,810,419 | 19,1
3 60 3,0 | 18,9 0,067 | 22,1 | 0,352 | 18,6
4| 150 3,0 | 15,9 0,058 21,3(0,294| 18,5
5| 400 2,7 | 13,2 0,055 | 20,110,239 | 18,4
6 | 1000 2,5 [10,7 0,048 | 19,0|0,191| 17,9
7 | 3000 20| 87 0,036 | 18,0(0,455| 17,8

TABIHHA V-4

BeiHoc codeii B3 MIHH OPH KCHEPHMEHTATBHOM OT/RMME MOPOBBIX
BOJI, % OT MCXOJHOrO

E I axcmepnment IT arcnmepnment
=
b= Murepaansannsa o Munnepaanazanns
= : or < o & =
pacTBopa s S pactBOpa s it
- i1 B = o = =
oA 8 = ] Q - = o
=X , g8 82 B 2H 22
B | & as |Ea=| 88 | &, | 28 |585| 2§
S x8 | €5 |85 | 5 | £5 | £E2 |SES | &8
o & 58 88 |=288| OF EE 8E |=88 | o&
10 113 99 86 88 117 98 88 90
30 112 97 73 75 114 96 76 79
60 109 94 59 62 111 93 64 68
150 106 92 45 50 106 92 53 a7
400 97 89 33 38 100 91 43 48
1000 90 88 23 26 95 90 35 39




ITpu ypenmaenwn HArpysknm ofmiee KoOJAWYECTBO coneili B TAMHAX
HHTEHCHBHO W 3aKOHOMEPHO yMEHBIIAeTcA. JTO YMEHbIIeHHEe MO/KHO pac-
eMaTpuBaTh Kak ocoOwlii B BBIHOCA COMeil, KOTOPHIIl Ha3BaH I'PABNTAIIHOH-
HEIM. ['paBurannoHHHI BEIHOC coJieif MMeeT CBOH OCOGEHHOCTH, CBA3AH-
HEIE ¢ JIerHjipaTanueii TIuH. OT}[{HMaIO[LIaHGH 10 Mepe yIIOTHEHHs BOJA
BHIHOCHT PAaCTBOPEHHBIC COJM.

CrA3b rpaBUTAIMOHHOIO BEIHOCA COJEH C MPONECCOM JlermjpaTanmm
mokasaga Ha puc. V-2 u BHpaKaercs OpAMOIl JuHMei

C=W—4, (V-7)

rpe C — xonmgecTBo ocraBmuxcs coxeit, % or mexommoro; W — ocras-
masca BIAKHOCTH, % OT HAYAIBHOM.

e 40 BE BRI LA

0 o C%
zng W on /
’ ;2 au j /f
400 <. 60 -
500 40 ,‘ff
800 20 :
1
P
H’-/C’:’ZLJ 0 / x2

20 40 60 BOW%
Puc. V-1. Kpusaa Buemoca comeit mo  Puc. V-2. CBaan rpaBHTamfioHHOrO BHHOCA
JIBYM 9KCTIePHMEHTaM. coneii ¢ TMPONECCOM JIeTH/IPATAILII.
1, 2 — nmepsntit 1 BTOpOI DHCTIEpUMEHTHI,

BaskEsiM 06CTOATEIBCTBOM 3/€CH, TO-BHANMOMY, ABIAETCA 00IHOCTD
ONMCAHHON BaKOHOMEPHOCTH AIA TJIIMHHCTHIX IOPOJA € pasHOoil MmHepa-
nn3anuei MOPOBHIX BOJI.

IMonyuennsie na puc. V-1 kpussie, 10 cymecrsy, HO3BOJIAKT ONHCATE
o0muii TeopeTHIECKHIl BN BTOPOr0 THOA BEPTHKAIBHOI THAPOXHMHYE-
CKOIl 30HAABHOCTH, B OCHOBE KOTOPOIl JEAKNT IPOLece IPaBuTANHOHHOTO
BHIHOCA COJIeli BOJOYTOPHBIX TOPHSOHTOB.

Wpess rpaBuTamuoOHHOTO BHEHOCA CONeli M3 TJIMHHCTHX BOJOYNODPOR
1noj JeHCTBHEM TeOoCTaTHYECKHX M TeKTOHMYECKHX HAUpPY30K XOPOIMo
COIJIACYETCHA ¢ COBPEMEHHHLIMH Mpe/ICTABICHUAMA O THHAMHKE T0JI3eMHRIX
pox apresmaHckux Oacceitmop [3aitmen, 1967; Kapner, Barum, 1966,
Koaommir, 1966; Myxuu, 1965]. Ilo stuM mpemcraBieHusM OpH CMEHE
TEKTOHMIECKUX NHKJIOB THAPOTE0JOTHIECKAA POJb BOAOYIOPOB HHBEp-
CHOHHO MEHAETCA: TO OHM OTHAalT BOAY, TO HOTJIONA0T, 3aTeM BHOBB
oTAal0T ¥ BHOBH moraomanT. ! Ilpn atoM Kampawii pas, HCXOAs H3 KpH-
BEIX BEIHOCA cogeii (puc. V-1) m saBmenmoctn (V-7), OHH 0TJAl0T BOIY
folee MHHEPAIH30BAHHYI0, YeM moaydaior. CIeoBaTeIbHO, MOKHO
rOBOPHTH O TMOCTOAHHOM B MacmTafax reoJOTHYeCKOr0 BPeMeHH BHIHOCE
cojlell H3 BOAOYHOPOB. OJTOT BHEHOC HMeeT XapakTep HpepPHBHCTHIX

1 OGpaTuMoCTh 3THX IPOMECCOB HA BCEX CTAANAX YIAOTHEHHA N JIATHGHKAIN
OT/I0KeHHI He OYeBHHA. 3aTPOHYTHII Bompoc Tpebyer CHENHANLHOTO W3y4eHHA.
IIpun. ped.

8 Baxas 875 113



IMURIOB: BA Ka/KAHM HePHOJOM BRIHOCA CIE/lyeT OTHOCHTEIBHOE 3acoiie-
Hue, KOTOpoe CMeHseTcs HOBBIM BhiHOCOM. Bosmoikmo, uro st rugpo-
XHMAYECKNe MHKJIH COBIAJAIOT BO BPEMEHH C TAJeOTHpOreojaormie-
ckamn 1ukaamn  [Kapues, Barmm, 1962].

I'paBHTANMOHHEI BHHOC COJEH ABIACTCH, MO-BUAUMOMY, OJHUM W3
rAABHBIX MPOIECCOB, HPUHMMAIIAX yJacThe B GOpMUPOBAHMI XUMITde-
CKOTO COCTAaBa IOJ3eMHBIX BOJ 30HEI KarareHesa, HO JlaJeKko He eJIHH-
CTBEHHBIM. 3/1eCh MO;KHO TOBOPHTH O IEJIOM PAJE OCTOKHAMIMX ParTo-
OB W ABJIEHWIT: HEOTHOKPATHOCTH JTHTOTOrAYECKOTO COCTABA CATAIONINX
BOJOYIOPHL HOPOJI, PAsANYHOI MATEOrHPOre0JOrHIeCKOil HCTOPHN pas-
BUTHA OTJAEMBHHX KOMILIEKCOB IOPOJ, OTANYHAX B (U3HKO-XHMAYECKHX
W TeMImepaTypHEIX YCAOBHAX, PA3JIHYHLIX WHTEHCHBHOCTH M Xapakrepe

180 20016 18Cneowey  TERTOHMUCCKNX HATPY30K Ha OT/eTBHBIX OTa-

nax reoJOTHIecKoil MCTOPHUH perHoHA i T. Ji.
IToatomy peanbHble KpPHBBIE, OINICHIBAIINE
200 nponece I'paBUTAIMOHHOTO BEIHOCA COJeil,
0 CBOEMY BHJY MOTYT 3aMeTHO OTJIH-

400 [ garbCA OT KpuBHIX Ha pnuc. V-1.
600 OTkI0HEHHE pPeaJbHOr0 BHIHOCA COJIei 13
BOJOYIOPOB OT HEATBHOTO IPOIIecca CosflaeT
800 ~ 60:15111.119_ STPY/IHEHUS B KOPPEKTHOM IPaK-
P J 2 THYECKOM WMCHOJb30BAHHN HAMJEHHOH 3aK0-
Kifer?! HOMEDPHOCTH. JTH 3aTPYAHEHHA erie Gpabmie

Pic. V-3. Wamemenme mume- YBEIMIHBAIOTCH H3-3a TOr0, 4TO TEOpeTHYIE-
pajusanum  IOPOBHIX BOA, CKHE KPHUBBIE BRHHOCA COJeil 10 coobpasKeHHAM
OCTABUINXCA B TOPOJE 1OCAe  {ojypmieil HATAATHOCTH MOCTPOEHEL B OTHOCH-
S RHAUSOHEOR: LA B TeJABHHX BEINYNHAX H3MEHEHUA BaJOBOTO
1 — TeopeTHvecKas KpHBas; 2 — e
ParnTHUECKHE TAHHBIE, jamaca coJjien B I'OpHOf[ nopojae, a li)aI{TH‘:Ie—
CRIiI MaTepHaJ, IOJydYaeMelii o0 KepHy
CKBa/KHMH, BHPA;daercsi B BeINYNHAX KOHIOEHTpamuil (me-are/a, 2/a, 2/ke
M T. Ji.) BEIIECTB, PACTBODEHHKIX B IOPOBOH BOJE.

C meapio Gomee yaoGHOrO HMCHOJIL3OBAHUWA 3aKOHOMEPHOCTENl IpaBu-
TAIMOHHOT O BEIHOCA COJIEIl NpH pelneHny HEKOTOPHX NPAKTHYeCKUX 3441
mo japERM Taba. V-3 DOCTPOeHSI KpPHBHE H3MEHEHHS MUIHEepPAJIH3aimnn
MOPOBEIX BOJI, OCTABNIMXCA B IOPOJE TOCHe PUI0KEHNA TaHHOM CTYIeHIT
Harpysku (puc. V-3). llomyuennnie wpussie uMewnT Bij

e
C:Co(i—e n"), (V-8)

rae € — MuHepaJusaius HOPOBHIX Boj (me-akeja, e/a m T.1.), ocTan-
mAxXcA B mopofe npu Harpyske p =+ 0; C, — HavajabHas MuHepajmuaa-
Inf DOPOBHIX BOX (M2-9k6[a, 2/fa M T. I.) HPH OTCYTCTBUM OT/KMMAIOIIE
Harpyssu, p = 0; A, » — HOCTOAHHEE, YYHTHIBAOO(HE (UANKO-XHMU-
4ecKIe, eoJIoruYeckne, CTPYKTYPHBIE W JPYTHE YCJIOBHA IPWIOKEeHHA
HATPY30K (IO dKCHepHMEHTAJIBHEIM JaHHLIM JUIS HANIEro CAydas MOIY-
YeHH CIefyIOIlHe 3HAYEeHNS MOCTOAHHAMX: A — 4,45 + 4,0; n = 0,116+
=+ 0,087; rabm. V-4).

Jas KakaeX KOHKPETHHX Te0JOTHYEeCKMX U THAPOreo]orudecKmux
YCIOBHH CYMECTBYeT CBOA KpHBAA M3MeHEHHs MHUHEpPAJM3alNNM OCTaB-
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meiicAs MOpoBOil BOJBI, OTpakalman Mpolece CPaBUTAIHOHHOTO BRIHOCA
coseii. MuorooOpasue IpHPORHEIX YCIOBHI HO3BOJSET 'OBOPHTH O CYIIe-
CTBOBAHHH HENOH CepuH KPUBHIX YKA3aHHOTO BHJA.

Ecnm opusaTh, WTO peajbHHE YCIOBHA T'DaBUTAIMOHHOTO BRIHOCA
coleil M3 TOPHKX HOPOJ, CIATAIIAX BOJOYHOPHBIE TOPHBOHTH, OTIH-
YaTCA OT DKCIEPUMEHTATBHEX HACTOJBKO, 9TO OIHOKA, BO3HHKAIOIAA
NpH 3aMeHe TePBHIX BTODHIMH, fABIAETCA [OIMYCTHMOIl, TO ¢ TOMONBIO
ypapaenns (V-8) B npuanune MoHO pemaTth 3a/laqyy 10 OleHKe MAHepa-
ausanun Boj OacceitHa cepumenrtanuu. Jlas aroro pmocrarowso amaTh
MHUHEPANU3aNNl0 TNOPOBEX BOX B TpeX CPABHATEALHO VAAJEHHHX [IpyT
OT IpyTa TOYKAX paspesa, XapakTepH3YIONHX OJHH M TOT jKe CTPaTHIpa-
¢udeckuii KOMIIeKe nopof, T. e. 3uath Beansunur C'y, C,, C4 ¥ cooTBeT-
CTBYIOLHE UM Py, Py, Ps. Halitenuas seanunua C ¢ DpHHATOH TOYHOCTEHIO
Oyjer orpamkaTh MHHepaJIHaanmio Bojx B OacceiiHe cefuMeHTAINH.

C nomompio BexmanHel C, W 10 NBBECTHHIM 3HAYeHHAM Beawdud C,,
C,, Cy, ..., C, MO¥HO BHYHCIUTEH BCI) KPHBYIO TPAaBHTAIHOHHOTO BHIILE-
JaYMBaHus (B OTHOCHTEJHHBIX BeJWYHHAX) JJIsT HaOMI0aeMBIX YCIOBHIi.
Ha ocuosaBum a70ii KOHKpeTHOIH Kpusoii u ypasrerus (V-8) mpejpcras-
JAETCS BOSMOJKHEIM pAacCcYMTaTh OOIMIl BREHOC BOAK H coxeil ¢ 1 wm?
JAHHOII BOJOYHOPHON TOJIIN.

Pemenne cmeremsr m3 tpex ypapHenmit Bupga (V-8) orHOCHTEALHO
peanauael C, cpojiuTCA K TpaduyeckoMy peNmIeHHI) paBeHCTBA \

[2 ] —pen=o, - (V-9)
rjae
lg (1— —gi
lg Co
i (1)
A o (V-10)
lg =

2 Nk
hlCo) = M

C
Ig ( _c:.)

OueBnziHO, faske NpHOIKEeHHOe pelleHNe YKaBaHHOH 3ajad OTHphH-
BaeT IMHPOKHE MNEPCOeKTHBHE B MeTO/HMKe NaJeorujporeoJornIecKux
HCCIe0BaAHMIT.

WsnoskeEHne Wen BO3HHMKAN Ha HeGoIBIIOM (aKTHYIECKOM MaTe-
puane, HO OHH XOPOIIO YBASHBAITCA C JaHHBEIMM JKCHEePHMEHTAIbHBIX
HCCTe0BAHMIT M CYNECTBYIOIMMA HEIHE B3MVIAJAMM HA AHHAMHKY IOJI-
BeMHHIX BOJI apresmaHckux Oacceiinos. Beakumii HOBEIE MaTepmaa 1o
HMBYYEHUI0 NOPOBHIX BOJX, OECCHOpHO, MOBBOJHT YTOYHHTH I PAsBUThL
BEICKABAHHBIE TPEJCTABIEHAA O pOIH BOAOYHOpPOB B (OpPMHPOBAHUMN
XAMHYECKOT0 COCTaBa IO/I3eMHEIX BOJ 1 IIO/IOMTH K BONPOCY 0 TPaHHYHAIX

YCIOBHAX, B KOTOPHIX IPOIECC IPABNTAIMOHHOTO BEHOCA COJell ABIAGTCH
ONpeeTAIIIHM.

(V-11)
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CMEIMEHNE 0 KOHIEHTPHPOBAHHUE BOJ
H UX I'EOXUMHYECKHE CJIEJICTBHI

BoabmmHECTBO TPAPOHEIX BOJ MpefcTaBiser coboil CIOJRHEIE CMecH
10 MEHEPAJIH3AIHK, COCTABY, TEMIEpaType, INIOTHOCTH H IPYIHM Xapak-
repucrukam. Eme A. H. Ormassu [1909] nokasan, uro aaa rakux cmeceii
MEKJLy COfep/RaHneM OTAeIbHBX KOMOOHeHTOB C' m ofmieii MHHEepajmsa-
gueit M cymecrsyer JuHEIHAA 3aBHCHMOCTH

C=aM b, (V-12)

rge @ m b — mocTrogHHEIE HapaMeTrpel (@ — yraosoit koaddunuent,
b — orpesok Ha ocH OpJAIHAT).

Ecan mox mMumepaamsanueil DOHAMATE CYMMY OTAEIbHBIX KOMIOHEH-
TOB, OMpeAeaAlonnx cocras Bopusl (M = >.C), TO OYEBHIHO, HUTO npu
M = 0 penmuuna C Tax;ke JOJUKHA PABHATHCA HYI0. B TO jke Bpems
B BOJe ONpeJleIeHHOI MHHEpaJH3alui KaKoil-TO KOMIOHEHT MOKer
orcyTcTBOBaTh. B 9ToM ciaydae saBucuMmocth (V-12) Oymer Bmirasmersb

caepyomumM obpasoM:
aM+b=0, (V-13)

qT0 BoaMo;kHO mpum b < 0.

Tarmum o6pazoM, HCXOOA M3 CMEICAOBOTO B3AHMOOTHOMICHHS KOHI[EH-
TPAIUN OTAEALHEIX COCTABIAIONNX M 00mell MIHEepAIN3auy, BATHO, 9T0
ceoGopubtit wien ypasuenns (V-12) b < 0. O6GwuHO ypanHeHuUEM cMe-
IIeHUA HOJAB3YITCA JIA OCHOBHHIX IMECTH KOMIOHEHTOB, KOTOpPHE B TeX
WIH MHEIX KOJHIECTBAX NPHCYTCTBYIOT MPakTHICCKH BO BCeX HMPHPOTHBIX
BOjlaX. JT0 gaer ocHoBaHHe 3apucuMocth (V-12) nmepemmcath Kak ypasHe-
HHEe NpAMOM, MCXOfjAmiell ua Havaja KoopauHar: !

C=aM. (V-14)

[Tocaennee ypasHeHHe gaer IpaBo COCTABUTL PABEHCTBO

= (V-15)
i+1 i+1

31'0 pﬂBEHCTBO IO3BOJHARCT HPOBGCTH aHajan3 JAOBOJBHO CJOAKHBIX
PEOXHMIIQGCKHX nponeccos, NpoTeKawOIUX IpH CMeIleHnH BOJ, UX pas-
fapieHUH WM KOHIEHTPHUPOBAHHE B pPesyJabTare HCHAPEHUS, B COCTAB
KOTOpPEIX BXOJAT HBYCTOE‘IHBHG KOMOOHEHTHI, B YCJIOBHUAX, KOrj/la BMe-
Imawmue ropasie HOPOHH ABJIAKNTCAHA T'eOXHMHAYECKH AKTHBHBIMH. BOSMO?K"
HOCTH TaKOro aHajJu3a nokasKeéM Ha HKOHEPETHBIX IpuMepax.

Hpumep 1. Kar u3BecTHO, MHHEpPANbHEIE BOALL MamecTnl Ha SHAYNTEILHYIO
raybndy pasGapieHil DpecHHIMH BOJAMH MeTeOpHOTro mponcxoiaerus. OcHoBHas
Macca' IpecHHIX BOJ HOCTYNaeT B HeApa MecTOPO;KACHASA C CeBepo-BOCTOKA, N3 B0HBI
xpebrop AXmiTeiph, AxyH u BrXTa, 00 CHCTEME OTKPLITHIX TPENHH M KAPCTOBBIX
XOJIOB B MBBECTHAKAX Meia.

IIponecctr pasapiaeHnss ma Mamecre B3aXBATHIN BOJOBMEIIAIONYI0 TOJIILY
MBBECTHAKOB 710 IayOmHel mpumepno 900 ». JlmmaMmka 5TOro mporecca H3ydeHa
BEChMA JIETANLHO, & IHIPOXHMAA JI0 CHX IOP HEJOCTATOYHO SCHA I NOHATHA,

1 Dro ypaBHeHHE [I0KABLIBAET, 9TO TEOPETHYECKH B OCHOBe pasbaBleHHA N0IKHA
JIe;KATh BOMA, HE COJlep:Kamasd HHKAKAX pacTBOPeHHHX Komuonenros, M = 0.
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Eme B 1936—1939 rr. A. H. Bynees ofpaTni BHHMaHne HA TO, 9TO UPH COIMO-
CTABJIEHITH HAIeHHEX KOMIIecTs cyiabharos ¢ obueit muuepaansanmeii nadmoxanocn
caeayionee: uem GoJbine MuHepaJdLHAsg Boja paabasiena, weM MeHBINE B HEH cepo-
BOIOpOAA, TEM MeHbIne B Heil cyabdarom, m maobSopor. A. H. Bynees BrCKasa
MPeALOAOMKEHIe, YTO YMEHBIICHNe cOfepkanid cyanparos B MIHEPaILHEX BOJAX
npn nx pasbapaennn Moer OHTEL 00BACHEHO WM TeM, 4TO IOAMENITBAIOMIHECH 1IPec-
HELE BOL COBEPIIenH0 Oeccynndariir, TN jKe TeM, UTO I0CJIe CMeIIeHsi BOJ BOCCTA-
HOBUTEIBLILIC MPOLECCH TPHBOAAT K JaidbHeimeMy obpasosaunio H,S 3a cuer amux
eyandaros [Bymees, 1949]. B nactosamee BpeMa IMOABHJIACH BO3MOMKHOCTL 3T0 1peji-
OJ0KeHIe IPOBEpPITs Ha Dojee obmmpHoM (GarTHIECKOM Martepmaie.

Pagbasienne MuHEpajabHbIX BOJ MarecTsl IPeCHLIMH BOJAMH  YCIOKHACTCS
TEM, YTO OKICANTE]bHO-BOCCTAHOBUTENLHBIE XAPAKTEPHCTHRN 00enx BOL mpuH-
OHOHAALHO oTandaoTes. Ilpn eMmemenmm MOryT BO3HMKATL IO KpaiiHeit mepe tpm
THpoXuUMAYecKae 30ub: 1) caaboBocecranoBuTennHasd; 2) HeifTpaixsHas; 3) cuaabo-
orncanrensHan. ObGpasoparne aTAX 30H Ohl0 orMeueno B Xocre npu cHpoce Mune-
PAALHBIX BOJI MAlECTHHCKOrO TIMA B AJMOBHATBHKIL TOTOK IPecHKX Boj. JdToT chpoc
PacCMaTPHBAJICA Kak dKCHEePIMEHTAIbHOe CMEIIeHITe, T Ha HeM GBLI MpOBepen IpiH-
AN ARAJN3a Npolecca pasyboRUBAHNA JUIA BeeTo Mecroposkienus. Boga, oGpaso-
BaBIIAACA IIPIL CMENICHM, ompodoBatacs B ckn. I1-2.

M;
B ocnoBy 6b110 mostoskeno paseacrso (V-15), a coornomenmne 3, PMHIMATOCH
i+l

Kag HeKoTopeiit Koadduument pasdapaenna R. [Ipm arom 3a Hagaabuyo M; upuuHn-
MaJlach MIHePAJI3AnMs MIHePAJILHOI BOJAL, UOCTYNAIOMEH N3 dRCIVIyaTalnoHHOIl
cxkpazRnaEn (M; = 22,91 2/a), 8a Komeuuyio M;y,; — MHHepAJXH3ALNA [OCTIe paa-
Gapaemua (M. = 18,76 2/a). Ilo woaddumnenry pazbaBieHs BHMHCIAICA TEOpe-
THYECKHNI COCTaB CMecH, MCXOAA U3 cocTaBa HepasfaBIeHHOH MHHePATILHON BOILL
(raba. V-5). Orromenie GarTmIeckoil KOHUEGHTPAI TOrO M HAOTO KOMIOHEHTA
K pacuerHoil (K — xoadpduoment peansHOTO CMEMIEHNs) XaPaKTePH3YeT ero HoBeje-
HHE 1IPH PeaJbHOM CMEITeHH,

TABJIHUILA V-5
Cvemenne MunepaasHoii Bojbl ¢ npecuoii B noc. Xocra

Cocras paa- | Pacuernniii co-
(;CJ'ICITI‘?::ﬁM:UHel; GapmenHoit Mu- | crap cMecn | Hoodmmment
Honnt P ; e - HepaJILHoil npn R=1,22 pearsHOrO
T-1, 2/a BOJIK B CKB. (ma 27. IV cuemenna K
£ ~[1-2, 2/a 1959 r.), 2fa
| -
Na'-|-K' ! 7,1401 5,5398 5,850 ~ 095
Mg"™ 0,3477 0,2839 0,285 0,99
> Ca™ 1,0680 1,2280 0,880 1,39
HCO, 0,7930 0,3111 0,650 0,48
503 0,0049 0,0247 0,004 6,17
cr 13,4748 . 11,3472 : 11,050 1,03
Br’ 0,0780 10,0220 0,064 0,34
1k 0,0079 - 0,002 0,006 0.33
HsS o . 0,4500 0,0000 0,369 0,00
Ofman MuHe-
- pammsanms . . 22,9144 18,7587 T o

Rak nokasan nojcuer, OCTANTCA HENZMEHHBIMI KOINYECTBA WOHOB HATpIHA,
Marmais, Xjaopa, YBeXNMUIBaeTcHd KOIMIMYECTBO HOHOB KAJALUEA 1 cyiabdar-monos.
Ipu arom comepskanme wambmus Bospactaer B 1,4 pasa, a comepikamme cyiabfar-
HOHAa — B 6. 3mawnrenpHo ymenbmaercsi kojudecrso IHCOg, Br', J° m ucuesaer
eep'?mg;ggou. CepoBojlopoji OKHCAAETCA 10 KOJUIOMJHOI cepul 11 uonos 5,08,
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Mpunep 2. Monobmmii pacuer OBLI Caegan o Jas MamecTHHCKOTO paiiona 1o
ray6oxmm cks. T-1 u T-2, 0 s ckB. T-1 u T-2 B Xocre. OGoramenue sog monamn SOF,
$,0% 1 KOMIORAHOM Cepoil, KAK NPABMIO, MPONCXOJUT OJHOBPEMEHHO © ofiejieHNeM
ux ceposojoponom. Ilpm arom oboramenme KroJoNTHOM cepoit m S,03 Xopomo
COTIACYeTCs C YMeHbIIeHHeM ICOH!IBH?&]IHH ¢BO0OIHOr0 CEPOBOAOPO/A, 4 KoJebaHua
komerrpammit 503 ¢ namenennem obmero H,S.

B page cayuaes maGmoaercs yBelHdYenue KOIHYECTBA obmero cepoBojopoja
¥ OJ[HOBPeMEHHOe YMeHbIIeHHe CO/[ePRaHuA HOHA S0j5. 9to, Kasanoch OB, CBHJETENE=
CTBYET O HAJMTHN TPOLECCOB CYAb{aTpey K. OpHAKO OJJHOBPEMEHHOe yBernye-
Hue HoHa S,0% I KOJLTOUIHOM CepPhl YKABHBALT HA NPOIECC OKMCICHHA CePOBOOPOAA.
Kax coenyer u3 IHONEHETA ATOMADHON cephl, IPOIECC CMEIIeHHs CONpPOBOMIACTCA
BHAHTENLHEIMI TOTEPAMIT cepsl (10 25% ). OueBMHO, KOMION/IHOI CePHl BH/IGIACTCH
ropasgo Goabuie, 7 OHA OTJIAraeTCH BO BMOIMAKNIMX HOPOJAX.

Taxum o6pasoM, THAPOXMMITECKMI AHAJH3 IpONeEcca CMEMEHHA IPECHLIX
MeTEeOPHHIX BOJ C CepoBOJIOPOJIHLIMI BojaMil MauecTil NOKABLIBAET, HTO PeJoio-
sxenne A. . Bymeesa o cyabgarpeyKI{HIl He HOATBePHIAeTCS.

CHpOXHMIYeCKIii AHAJHNA TPOIECCA CMENeHNA He TONBKO INOATBEPKAACT darr
paspyIIeHns MIHEPAThHEIX BOJ IPECHBIME, HO HOBBOJACT HOJONTH K KOJAYeCTBEH-
HOIl OmEHKe ATOr0 paspymieHH.

IlopcunTas cremens pasbaBienisi JUIA pPasHbIX 00BLEKTOB, MOKHO BEIEINTDH
YYACTKH ¥ NePIHosl HanGoIBIIHX I HANMeHBITIX MOCTYIIICHIH TIPeCcHBIX BOJ{ B TOJIIIN
MeCTOPOXeHNA. HTO MO3BOINT CTABATH BONPOC O PErYJAINI MECTOPOR/IECHI,
a TapKe YTOUHNTL Hambosee BOXOOGHIABHLIE BOHLL 34 KOHTYPOM MECTOPOAIEHHA
IS BOOCHADKEHNS.

TujipoXMMAYecKIe IPONeces 00yCaIoBINBAIT CYMECTBeHALE M3MEHOHIA BO BMe-
mapomux nopojax. llpejeTanienne 00 THX H3MEHeHUAX JIAIDT BOAHLIE M YIAEKHCIHE

TABJIHUIIA V-6
TugpoxnMmdeckne  Kod(@uumuenTs N0 Pe3ylpTaTaM XHMUTECKOro

AHAAN3A BOAHLIX BBITHKEK H3 HOpPOJ COYMHCKOre apre3naHcKoro

Gacceiina
Berpedaemoers, %
g
= 5
% ~ = Y, = &
o ; g | B (=]
= E ﬁ Lﬁ/\'—' :n/\un ci % ﬁ/\hﬂ S
2 2 EERel alE e e
& ~ e L B S & 5 7= =
=)
MamecTnl 0—20 Mep- 88 88 75 12 8
rei,
TJINHEL,
N3BECT-
HARI
40—250 Nasect- 82 60 15.5 21,5 65
HAKH,
MepreJiin :
430—900 Napect- 64,2 36 52 48 25
HAKA
900—1490 | To sxe 35,6 43 7,15 92,85 14
X 0CTEL 0—0 Mep- 23 50 100 0,0 4
T
665—1932 | Mapect- | 100 86,3 100 0,0 7
HAKH s :
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BHITAAKHN H3 TOPOJI, a TAKKe H3Y4YeHHe WX MHHEPAJOrHYecKOro cocrapa. I'mipo-
XuMITecKkie KoadOuIHenTH, NOMyYeHHLe B Pe3yJabTaTe XUMHYECKOTO AHAJH3A BOJI-
HEIX BHITHOK, cBejeHn B Tabm. V-06.

B paiione Manects y mnosepxunoctn sHATeHmA koahdnumenra r Na/rCl npe-
BHIDAKT efnamiy B 88% cayuaes, a ma raybomme 900—1490 » — jums B 35,6%
r

clIyqaes, ANAaJOTHYHAS 3aBICHMOCTE COXPAHAGTCA JUIA 3HAYCHITI S{: = (L
r]

g

rCa f *iCa
10. Toa bR
Mg < 10 BRO LIS Mg

TTo-BUANMOMY, TIPH CMEMIeHNT CepPOBOAOPONEX MHHEePAJILHEIX BOX MamecTst
€ IpecHHMII METEOPHLIMII BOJAMII IepBhle B 30He cMemenns oforamamntces cyibga-
Na

-
rCl

ompeneaAerca TOADRO HOHOM KajJdbliig, TAR KaK KOJu-

> 10 uMeer MecTo OOpaTHAfl 3ABHCHMOCTE.

TAMI HATpHsA, B peayJsraTe 4ero koddpdmmuent nopsimaercs. ITpm aToM Bes-

r Ca
anna Koaddunmenra Mg
HecTBO MATHIL 10 BCEMY paspeay 3aMerTHo He MeHsAeTcf. XAapakTepHo, 9TO KOJH-
4eCTBO HMOHA XJOpa B MOPOAAX-KOJIEKTOPAX II0 BCeMy paspesy NpakTHdecKil Hena-
menHo. HoamgecTso HOHA HATPHA [0 padpesy Takixe saMeTHO He namenserca. Obora-
IMEeHL AM TOJBKO Dojee TIMHICTLIE MOPOIHT — MEpPTeJi.

B 1o :xe Bpemsi wommenrpamua mona SOj koxebiercs. IT0 MOKHO 0OLACHNTE
TOJALKO TeM, 910 nmoH SOj — KOMIOHEHT, XHMUTECKH HeYCTOMIHBLII: B OJHOM CAY-
yae OH MO;KeT 00pasoBATHCA 33 CUET OKNCIEHNA CepOBOOPOJA, A4 B JPyroM — BOC-
CTAHABIUBATECA. B mepsoM caywae mopops Oyayr oGoramenst momom SOj, BO
BTOPOM — 00e/HeHEI ITM.

Musepannusie Bojsl MamecTsl, sajerawomue riay0;ke 30HEI pasOaBiewns, Ham-
Bomee oboramensr I1,S, MOCKOILKY NPHBHOC KHCJIOPOAa M3BHE oTcyTcTBYeT. B 30He
pasbasienns, Ha0BOPOT, MPOUCXONNT Me/ICHHOe, HO MOCTOAHHOS PaspyuieHue cepo-
BOAOPOIa MIIHEepaXbHOM Boxbl. Bogsl Megmenno oforamanTtes KOJIOWIHOH Cepoil,
a Tramke momamm S,035 S03 m 50}, KOTOpHE IOCTENEHHO MOTYT MAIPHPOBATDL
B 110pOay.

Ecan npunare toury spenns A. H. Byneesa o cyabdarpenykonim B 30He cMe-
NNy, TO pacipejeaeHie cyab{ar-nona B Nopogax-KoMIEKTOpax JoKEO GBThH anbo
OJMHAKOBKIM 110 BCeMY paspesy, aubo obparTHeiM, T. e. Hanbosgee obegHeHnl cyabga-
TaMIl JI0JGKHEL ORITH IOPOALI OT 1TOBEPXHOCTH X0 rayouust 900 x, 910 HpOTABOpPEHNT
HPHBOAMEIM (aKTaM, MMOJYYeHHEM B TOCJTeIHHe TOJIhL.

Cagporeosormaecknii aHAIN3 TMpONecca CMEMIEHNA CepPOBONOPOTHBIX MHHEpaJIb-
HuX Box XocTo-MalnecTHHCKOTO MECTOPO/K[ACHHA C HPecHBIMH MeTeOPHBIMH BOIaMI
IOJIBOJTUT K BRIBOJAM PEHETHYECKOTO Xapakrepa.

Toanu N3BeCTHAKOB BepPXHeIl J0PHl [ MeJa HA OMpeie]eHHOM 3Tane reoJornye-
CROTO PAa3BATIA paitoHa OBLIM [IPOMBITHL NPECHEIMA MeTeOPHEIMH BOJaMu ¢ oGpaso-
BaHmeM KapcroBeix emrocreit [I[Tacrymenko, 1959]. OgHOBpeMenHO TMPOM3ONIIO pea-
Koe ofejHeRrMe TOJI CeMMeHTAIONALMI COAAMI. Jlajee KapcToBhie eMKOCTH 3a-
IPY3WINCH MHHePANbHOIT BOoil. (CaMi HW3BeCTHARN o000TaTHTH 3TY BOAY COJAME
He MOTJIM, TAK KAk HaOI0JaeMulil COJIEeBOl KOMIJIEKC B TOPOAAX-KOJJIEKTOPAX AB-
JAETCA HMNTeHeTHIHLIM I OIpejiesiel XUMAIecKIM COCTABOM HAXOJAMMXCA B HIX BOJ.
Wanectnsaxn sross oborarmauch NaCl mo BeceMy paspesy B OJHHX 1 TeX 7K€ IPeJIeax,
TaK KaRk THIPOXNMHYECKH THII BOJ IO Beeil Toame okasaica oguHaros. Oboramenne
e 1mopopn cyandar-moHaMu MPOH30ONLIO HEPABHOM @PDHO BBH/Y HEPAaBHOMEPHOIO pace
OpoCTpaHeHns ero B Bojax. B Husax toam, raydae 900 x, Bogsl obegHEHBI
momom SO%. B sone ompecHenns Bojst i1 mopoast odoramawres norom SOj 8a cuer
ORICJAEHIST CePOBO0POJIA.

B 1966 r. A. II. llypukosa u B. JI. llypukos paccmorpenn Bompoc
00 ofpasoBaHum KapOOHATHEIX OCAJKOB HPH CMEHIEHHH MOPCKHX BOT
¢ mpecasiMin. OHH TOKa3akil, YT0 HA BCEM NYTH CMEIIEHHS pEeYHBIX
H MOPCKHX BOJ MOReT HaOM0IaThes HECKOIBKO 30H BHIAAEHHA I PaCTBO-
penna rapOoHara kKaneumsa. Jlas omeHKm »THX sBIeHHI MMH OBUIO
MOJAYYeHO HECKOJILKO 3aBHCHMOCTEI.
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CorzacHo M3BECTHOMY ypaBHEHHIO cMemrenus, oGO3HAYHB CyMMy
monos Ca”" m COj wepes K, Mo#HO 3ammcath

K.=(K,—K,)M,+K,, (V-16)

rae M, — mMacca 9HCTOH MOPCKOH BOJABI B ©MHHIE MACCH CMECH.

Yepes KOHOEHTpAaUHIO HOHOB XJIOpPA 9Ty BEJAMIHHY MO/KHO BERIPA3HTH
Kar

Gl 6}
| s ahan i i
o T Clo—Cl, (V-17)

(uBpmexcH ¢, 0, p 0003HAYAKT, 9TO XaPAKTEPHCTHKN OTHOCATCHA COOTBET-
CTBEHHO K CMecH, BOJe OTKPBITOO MOPHA M PeYHoii).

Ouesupno, aro ypasaenne (V-16) cnpaseingo 101bK0 NP yCJIOBAN,
910 KOHIeHTPAIHH K, u K, pasasl upe,ueJIy Hacmmeﬂuﬁ L wmopcroit

H PeYHOH BOJE Rapﬁuna'rou ranenua (K, = L,; = L;). Torpa
supaskenne (V-16) mpumer Bmp
Kc:(Lo_'Lp) M0+Lp' (V'18)

" B cayugae jice BIIDaJeEsAs KapOOHATOR KAJBINA M3 PACTBODA M3MEDEH-
Has peauunua K Oyper otnmuathea or K, Ha Hekoropywo Benmsnny AK:

K=K —AK. (V-19)
Cormacuo sukaagkam A. I1. Ilypuxosoit u B. JI. Ilypusosa [1966],
—AK=(K,—L,) e Mo, (V-20)

rjae o — Kod(pPUIHeHT, BABUCAMMNII OT NIOTHOCTH BOJALI M KOODJMHAT
T Y, 2

IMpuanmas, gro sasucumocte (V-19) cmpasemnusa He ToAbKO HAA
CyMMBl KapOOHATHBIX HOHOB, HO M JUIA COJEHOCTH S M cYuTasm,. 9T0

§—8.—K —K, (V-21)

MOMRHO IIOJYYHTH 00mee BHIpajkeHHe IS COJMEHOCTH IIpH CMeHIeHIn
MOPCKHX M PEYHBIX BOJ C y4eTOM BHIOAIEHHS M3 PACTBOpa KapOoHATOB
RaJdbI[HA:

)l
§ad = S0
S:-l—_GI—Cl L (E,—Ljye o °'P+S P Cly;  (V-22)
al,-cl
So— S 25 e So—58p
S o Tl—-—_(‘.l—_ Cl + (K L ) P —T—So = m CIO. (V"23)

Ypasrenue (V-22) cupaBe[yinBO AXA cJIydas yMeHbIIEHHS CKOPOCTH
puinafeEna CaCO; o yeThsl peKH B CTOPOHY OTKPHITOTO MOPS, & ypaBHe-
une (V-23) — B oGparEoM Hampasaemum. O0e B3aBHCHMOCTH IIOJIYYeHE
npH JONYIEHHH, YTO OTHOCHTeIbHAA MACCA MOPCKOH BOJB PaBHOMEDHO
Hapacraer 1o Mepe yjaxenus or ycres. ITpm arom B mepsom ypasmemmm
YUHTHBACTCH JIONA B CMeECH MOPCKOIl BOAR, & BO BTOPOM ypaBHEHHH —
JL0JIA PedHOil.
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PaccMoTpenHse npuMepsl OKAa3KHBAIOT, 9TO MPOIECC CMEMeHus MIpu-
POIHEIX BOJ mpencTanifer coboii cromnoe fuanko-xuMuIeckoe ABICHNe.
Mpsamomnueitnan sasucumoctb (V-12), mpennoskennan A. H. Ormabsn,
IO-BH/INMOMY, OIHCHIBAET JOBOJBHO pPeKHE CAYYAM M MOMKOT HCIOTb-
BOBATHLCA TUITD KAK METOEHIECKUIl TPHEM IIPH AHAINAe pesyJibTaTOB CMe-
OIeHNA, TOKA3bIBag, HACKOJBKO eCTeCTBEHHHII TpOIecc OTKIOHAETCH
0T WJIeaJBHOTO.

B obmewm ciayuae cMemeHue NPUBOAUT K HAPYMEHNO (GUANKO-XMMU-
9eCKOr0 PaBHOBECHSA MEKIY MOJ3eMHEIME BOJAMH H BMEIIAIONIMMI IOPO-
mamu. Ilpm srom HamGosee BEpOATHEIMH HpOIECCAMH ABIAITCH JHO0
mepexoji pacTBOPEHHHIX KOMIOHEHTOB B TBepAyl ¢asy, aubo mepexopn
KOMIIOHEHTOB TBephoit ¢asst B pacrBop, Imubo oOMEHHKIE peaKIuu.

Brimagenue us pacrsopa TeX WIH HHEIX COCTABJIAIOIINAX, IO CYMECTRY,
ABIAETCS HAYAJIOM MNPOTEcca MHHEPAT000pa30BaHUA, KOTOPHIT MOKET
HPONCXOUTh KAK B HOBEPXHOCTHHX OacceifHax, TaK U B IOJ3EMHBIX BOJAX.
B sapucuMocTi 0T KOHKDETHHIX YCJIOBHII MuHepasooOpazopaHHe IIpH
CMEINEHHA PAa3JINIHBIX HPHPOAHKX BOJ MOKET HPHBOJHTH K BOSHHKHO-
BEHHI0 HEKOTOPHIX THIOB OCAJ0YHBIX HOPOJ (M3BECTHAKN, MEeprejm,
MeCTAHNKN ¢ IEMEHTOM XIMUYeCKOT0 IHPOMCXO0K/AeHAA I T. [I.), IeMeHTa-
InN paHee cOpPMHPOBABIINXCHA MOPOJ, MOABICHHIO PY/{HHIX MECTODO/ie-
HUil. YMeHHe NPOTHO3HPOBATH pPe3YJIbTATH CMEIIEHUS WMEeT BasKHOE
Te0J0THIecKoe BHAYEHNE.

Brimagenue coxeit B ocajiok MojkeT HaOJIOIATHCA WM OPN MOBBIICHHH
MHUHepaJu3anui BOJk B peaynabrare ynmapunauns. Heemorpsa ma 1o, uro
JcOHapeHne I cMeIleHne Kak (U3mYecKHe HpOLEeCcCH OTANIAI0TCHA, ¢ MaTe-
MAaTHIECKOM TOYKH 3PEHHS y HUX ecTh HeKoTopse obmue weprn. Eciam
NIpefcTaBuTh, 9YTO BOJAA € KaKOi-TO MuHepaxmsamueir C'; pasbasieHa
JUCTIWLIHPORBAHHOI BOJOH 10 MuHepalxuzanuu C, TO 0YEBHJHO, 9TO J0JA
HepBoil BOAEL B 3TOH cMecH

c
¥,= TR (V-24)
a Jlong MUCTHIAJIHPOBAHHONE BOJH y
B g e g (V-25)

Cy

IIpu a1om €, > C, a C, = 0. Ecan raxoro poja cMeimeHue 3aMeHHTH
mcnapennem, to €y < C opu C,, taxske paBHOM Hym0. B artom ciyuae
u3 peipaenua (V-25) moayunMm orpunarennuyo seanuuny V,, uro Oymer
NOKAZLIBATh HAJIUYHE IpOHecca MNCHapeHusd.

ITponmece ynmapmeaHHS B OTKPHITHIX BOHoeMax OBLI J{OCTATOYHO Jie-
Tanpro ucciaegosan M. I'. Baasmko [1962] ma mpumepe MopcKHX BOJ.
Huas nogseMuBIX BOA 5ToT mponece uayden eme caabo. llpusegem npu-
MEpH aHalN3a pPe3YJBTATOB KOHIEHTPUPOBAHUA BOX.

Hpumep 1. B 1962 r. sa Yepnomopcrom mobepeskbe Hasrasza A.iH. Ilasio-
BeIM [Pomanuka, Ilasmos, 1964] ¢ neanio mecaegoBanus 2T0T0 ABJIeHNA OB Opra-
HUBOBAHLI pe;KIMHLe HAOIOICHHA 324 H3MEHEHHeM XHMIYecKOro cocTaBpa BOJ MCTOY-
HIKA, J[PeHHPYIOMEro OTJI0KeHHA KapaHrarckoit meppacsl. Ha pue. V-4 mokasasa
3aBHCUMOCTh Me;KAY cocTaBoM 1 o0mel MuHepaansamueil BoJ HCTOYHHKA HA HPOTA-
FREHUM JIETHOIO IepHojia, KOIja IMNTaHue HOA3eMHHEIX BOJ aTMOC(epHHIMH OcajKaMi
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I paKTHYECKN Tpekpamaercs n nabiawjaerca nATeHcHBHoe menapenne. s pme. V-4
BIJIHO, WTO ¢ BO3PACTAHHEM MIHEPAJIH3AINNN YBeIMYHBAETCHA COJIeP/KaHNe OCHOBHBIX
HOHOB 1O B3akony mnpaMmoit auapn. OgEaxo upn MEHepamnsamue okoxo 800 me/a
OTPAKAIIIAN HTY BABICHMOCTH NPAMAA MEHsAeT Haupasaenwe. 1A RaJIbOUA ¥ THAPO-
KapOOHAT-HOHOB NIPAMAas Pe3KO CTAHOBHTCA FOPH3OHTAJAbHOH, a AaA cyabdar-HoHOB
TaK;Ke PesKO WIeT BBepX. JT10 o0BACHAETCH TeM, 49TO NP MHHEpPaTH3aldn Nopam-
ka 800 wmz/a MPOMCXOMIT BLIAJCHAE N3 PACTBOPA KapOoHATA KAJBINA, B PeayibTaTe
uero copep:kanie cyiabHaToB OTHOCHTETBHO BO3pacTaer. 910 0OCTOATENHLCTBO OTpa-
FRAeT TOJOKeHNe pacyerHO Toukn J, HAiileHHOe UWyTeM CJeYIINX PACCy KIeHIN:

ecan Owbl BeIajgenns xapboHara

£y m12jn © KAJBUMHA He [POMCXOANIO0, TO
500r ’ el TouKka I wa cynbdarHoil mpaAMO
e pacnoaaraiach 3HAYATE] L0

i npasee 1 COOTBETCTBOBAJa Obl

ook " p munepamnaamun #e 890, a oxoxo0
g HCOy 1020 me/a; KATLIAA W THAPORAD-

OoHATOB TORE [0J3KHO OBLIO
6uTe Oonbme (mepsBoro mpmnbiam-
300 antensno BHa 40, a BTOpOTO HA
" 90 mz/a). IMomyuennsie nudps
MOJKHO 3AIINCATh KaK PABEHCTBO
=== BI 1020 — 890 = 90 + 40, xoropoe

200 = [OKABEIBAET, MTO YBeJTHYeHHE
Ca ®1  MHHepPAIN3AMHE BOIE HCTOYHIKA
4 o2 HPOHCXOJAT TOABKO B pPesyib=

100 i i L L TaTe¢ KOHINEHTPHPOBAHUA 1T 3a8-
500 500 700 800 o0 1000 C,zfn METHO He CBA3AHO € HPONECCAMI
poimenaynsaana.  Kpose Toro,

Puc. V-4. 3aBHCHMOCTS MERLY COCTABOM I Mupe- WORHO NONArath, 9T0 npin no-
palusanueit BOME HCTOYHHKA (OTHAOKEHNA Ka- oriUHCHHI MIHEPATHIAIR 0K0.10
PaHraTcKoii Teppacsi Ha YepHOMOPCKOM 1oDe- 800 xe/4 monaemmsie nom:é L
pernse Hapiasa). HMHAOT TEPATh THApPoKapGoHAT
1 — BBHIYHCJIEHHBIE CONECDHAHWA KATHOHOB M AHWOHOB e T e REMCHIHPYOT
B BOJe HCTOVYHMKA NpH MuHepagmasamum 1020 me/a;  BOAOBMEmAoniue MOPOJIEI.
2 — QaKTHYECKHE CONEPHAHWA KATHOHOB M AHMOHOB PacemoTpeBHbIIT npnmMep
B BOJIC HCTOUHMKA IDH PA3NHIYHON MUHCDATHSALMH, MOKA3LIBAET, YTO HAa OCHOBAHNN
sapucivoern € = @ (M) Mmoo
YCTAaHOBHTH MOMEHT BHIITAJICHISI U3 PACTBOPA TeX WM WHBIX COEJIHeHwit.
fMpumep 2. Jlasi BEACHEHHA YeA0BHIT (OPMHIPOBAHIA XHMHUECKOrO COCTABA
Gomormux Boj paitoma mypopra Xmioso (Hosropopckas ofnacrs) Gbira mpomsse-
feHa craTHcTHYeckas 00pafoTka pPes3yiahTaToB XNMMHYECKHX AHAMNB0B, U3 KOTOPHIX
HCKTIOWIN 1pobu, oro0panHke Ha YYacTRAX MOATOKA B TOPHAHHKHN TIPYHTOBBIX
u apresuancknx Boj [Koporkos, Ceaanpusa, 1968]. ITonyuenusie cpejnme xapaxre-
PHCTHEI TIpeJIcTAaBJICHbl HIGKe:

Armochep-
HBe OcaJiKn, Boaorane
n2fa BOJLHT, M2[a
N vde e s el o 0,4 15
o A B 0,4 38
NI e i e T 0,2 0,6
GG A0 SR U 0,8 ‘ 89
T e I e 3.6 4.5
OO i e 2.9 421
T e i R M T 0,6 HeT
OxucageMocts, M2 Ogfa Her mannnix 80
PR e R 5,5 4,0

W3 npuBefieHHEX JIAHHLX BHJHO, 9TO COJEKAHNE OCHOBHHX KOMIOHEHTOR
B GOJOTHEIX Bojax ouenb muakoe. B dopMupoBasmm X cocTaBa CyIECTBEHHYIO
poib HrparwT arMmocdepusie ocagku. B peayianrare mcnapenus ¢ nosepxmpoctn Goaor
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MIHEPATHIANHA IOCIAE[NAX TOBHIMAETCA. BMecTe ¢ TeM HMETCH CYMECTBeHHEE
pasmiunA Me;kAy cocrapoM GomormeX m atmocdepuux pojg. YroOs BEIABHTE TpO-
IECCHl, PABONANINE K DTHM Pas3JndusaM, CPABHIM IIOTyYeHHEE Pe3YJILTATEL CO CPef-
HAM cocTaBoM arMocepubix Boj paitona. IIpegnosomum, 4ro cojep:kapne GHOIO-
THYCCKN HHEPTHOTO KOMIIOHEHTA — XJOP-HOHA — YBeJUYIIOCH B CPABHEHHH ¢ €ro
cofiepxanem B arMocepHEIX OCajKAX TOJNBKO 3a CYeT HCNADPEHHS ¢ NOBEPXHOCTH
607107 (METEHCHBHOTO JUIA O4eHb ;kapkoro jera 1963 r., worga orGupaiancs npobr).
Torpa usMedenne OTHOIMEHWIT CONIKAHMII OCTANBHHX KOMIOHEHTOB K XJOR-MOLY
MOKET KavyecTBEHHO XapaKTepH30BaTh XWMHYeCKHe Tpomnecckl B TopdaHMKax.

N3 nprBefeHHHX [JaHHLIX TaK/Ke BHAHO, YTO PE3KO YMEHBINLIOCH OTHOCH-
TeJbHOe cofepikanne cyandaros, meueann murpartil. CaemoBaTennno, B Topdannkax
mporexaer cyandarpeykina M BoccTaHOBIAeHHe HATparoB. OTmeueHHble ocoben-
HOCTH (OPMHPOBAHIA XMMHYECKOTO €OCTaBA BOJl BEPXOBHIX OOJIOT XapakTepHsl He
TOJBKO JJIA JaHHOTO pPailoHA, HO M B IEJOM JIJIA CeBEPO-3alIajHHX Pai0HOB CTPAHEL.

B caywae, korja daxt cMemenus (KOHIEATPHPOBAHNUA) YCTAHORBICH,
¢ TIOMOINBI YPABHEHUs CMEIIeHNs MOjKeT OBITh pellleHa 3ajava 1o OIpe-
JIeJIeHHI0 COCTaBa MCXORHOI BoAsl. [lpw 5TOM BHMHCIEHNWS Jydime BCETO
OCHOBHIBATE Ha XJOpP-HOHE, TAK KaKk 9T0T HMOH 00Jajiaer BEICOKOH reo-
XHMIYECKOH MOABW;KHOCTHIO W He o0pasyeT TPYAHO PACTBOPHMEIX MUHE-
paon,. o4eHbL pejKo aficopbmpyerca KOJIOHTHEIMU CHCTEMAMH W He
-HaKaminuBaercAd OHOTeHHHIM MyTeM:

Cl—Cl, ? on
V; = <L —cl (V-26)
rae Cl, Cl,, Cl, — xomnenTpanma XJ0p-HOHA COOTBETCTBEHHO B CMECH,
B 1-ii Boge m Bo 2-ii cocramusawomeii; V,; — obvem 1-if Bomer, fonu ef.

C momonipio dopmyasr (V-26) sajaua pemaercs caeIyomum o0pasoM:

1) 3Has XuMHYIeCKHIl COCTAB CMECH H COCTABEL BOJ, CMeNIeHHE KOTO-
PEIX [peAmoJaraercs, paccInTHBawT Beanuuny Vi;

2) ¢ moMomibi0 BeaWIMHE V', Ha OCHOBE JAHHHIX II0 COCTABY BHIOpaH-
HBIX CMEIINBAKIINXCA BOJ BHYHCAAKT COCTAB CMECH;

3) faxkruyeckmii cOCTAB CMeCH CPAaBHUBAIOT € pPACCYHTAHHBIM;

4) cpaBHeHHEe NUPOBOAAT ¢ NOMOmBH Koaddummenra K., pasHOTO
OTHOICHHIO (PAKTHYECKOTO COJIePiKAHNA KaKOT0-JAn00 HOHA K pacieTHOMY;
5) KoapdNIMeHT CpPaBHEHMA' BEIYHCIAKT JUIS HECKOJbKUX WOHOB.

Ecau aror koaddnunent jia Bcex HoHOB paseH win (Gin30K euHAIe,
TO BEIOpaHHEIE BOJHI JieficTBUTENbHO cMemmnBaoTesa. Ecnun mna GonbpmuH-
CTBAa HMOHOB OH CHWJIBHO OTJIMYAETCA OT €MMHAIE M 9TH OTAHYAA HE MOTYT
OrTE 00BsACHEHB BHOAJIGHHEM COJell U3 pacTBOpa Wi OOMEHHBIMH
PeakmuaAMu, TO MOMKHO YTBep:KJaTh, HTO paccMarpuBaeMas CMech
ABNACTCA HPOAYVKTOM KAKUX-TO MHHEX BOJA. TaknMm o0paszoM, ¢ DOMOHIBIO
nogbopa COCTABIAONINX MOKHO YCTAHOBHTH, KAaKHe BONBL YYACTBYIOT
B CMEHICHHH.

Haa nmocrpaiun npejiaraeMoil BO3MOKHOCTH pacuer Roapduiuenra
CpPaBHEHUSI IPON3BEJIEH JUIA caydas AabopaTopHOro CMEIIeHUs MOPCKHUX
M peunmx Boj (rabm. V-7).

W3 raba. V-7 Bupgso, 970 pacuyeTHHI COCTaB CMECH IPaAKTHYECKH
COBHafaer ¢ gakTHYecKuM, NpPHYEM MOKHO yTBEpP:RAATh, 9T0 BCe OCHOB=
Hbie MOHE Y4YacTBYIOT B cMenieHAH Gojlee HAH MeHee OJMHAKOBO.
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TABIHUNITA V-7
PeayapTaThi JA0OPATOPHOTO CMEIICHNA MOPCKHX I PETHBIX BOJ

PacyeTHbiil
Hos Peungsa Mopcras Cocras cocTan Hoaqxblmlu‘—
BOJIA BOJa émecn 1:5 cMecH, B s
: Vy=0,165 i
Na'+K’ 11 5364 886 896 0,99
Mg a2 596 99 101 0,98
Gae 50 217 15 78 0.97
cl’ 11 9290 1525 1525 1,0
S04 21 1321 228 236 0,97
HCO; 152 146 159 151 1,05
TG 250 17000 2980 3010 0,99

Hpumep. Pemenne 3ajadn 1o ONpe/IeJeHNI0 COCTABJAIIIX CMECH MORHO
NPOMIIOCTPAPOBATE. HA TPUMEpe Pasrpysril 1OJI3eMHBIX BOJ CTapO0CKOIDCKO-TIBEH-
TOICKOr0 BOJOHOCHOTO KOMIUIEKCA B JIONHHE P. Tlenonn (Cesepo-3amax PCHOCP).
AHann3 CYIeCTBYOWIMX MATEPHAIOB IO JTOMY paiiony I03BOMAET 1 PEIIOJ0KITD,
uTO IHAPOXMMIUECKAs 00CTAHOBRA Ha yUaCTHE ApenmposanusA 00yCiOBIeHA CMelle-
HEeM XJOPHAHBIX HATPHEBRIX BOA (MuHepanuazanna 10—12 2/a) cTAPOOCKOIBCKO-
IIBeHTOHCKOTO TOPHB0OHTA ¢ MPECHBIMIT WIN ¢:1a60C0I0HOBATHMIT BojlaMi Jubo ®8
NOJICTANAIONIX TOPOL OP/IOBHKAE, anfo u3 KapOGOHATHHEX OIIOKEHNH BePXHero
gesoHa, anfo ¢ cesepa u3 OTTIOMKEHIIL CAMOTO TIBEHTOHCKOTO TOpusonTa. JIIsa BhAC-
Hemms BOIPOCA O TOM, OTKY/A MJIET OCHOBIO@ ONPECHEHNe, KAROBA PeAbHAA B3aNMO-
CBAZH PABNNUYHLIX BOJIOHOCHRIX KOMINIERCOR, TIO npeToKReHHoil cxeme OBl PO~
[eJaHbl PACYETH JIIA HEKOTOPHIX CKBaKHH. IpnseieM pPe3yabTaThl BEIYNCTCHHI
no opmoit n3 mux (rabm. V-8).

TABIHUITA V-8
Pacuer onpecHemms 10 CkB. 36, xz/a

S
TlokazaTe n T0 CKBAZKHHAM + . = ) £y
=T = 9 et
:2 S = Q 8 = ) %. #
Cxa. 36: 5
MeXoHAA BOAA, riyvonoa
O o v} 2020 1086 371 | 5806|1600 | 120.| 6,4 | 7.4 11 560
darTHuecKas Bofa, IAy-
Guma 150 % . . . . .[1388] 54l 999 |3102| 819 | 79 | 4.4 | 6,5 6120
Cxs. 18, O,pk, rayouma 475 at:
pacueTHEIH COCTAB CMecH,
V,— 0462 .. ... |1344| 596 218 13102 | 914 | 132 | 7,8 | — | 8600
xoathdumment cpanmenus | 1,03 | 0,91 1,02 | 1,0 [ 0,90 | 0,60 | 0,56 | — 0,71
Cks. 13, Dgsv:
pAcUeTHEIL COCTAD CMeCH
et e 1407 | 615 | 216 | 3102 | 855 | 269 | 9,0 | — 6340
xosdpmmuent cpasmemns | 0,99 | 0,88 | 1,02| 1,0 0,960,201 0,49} — | 0,97
Ckn. 37, Dssn, rayouna 63
PacyeTHBIA COCTAB CMeCH
Vo= 04 = s 1325 | 568 | 208 | 3102 | 802 | 105 | 3,9 | — 6000
rooddmmuent cpapenns | 1,04 0,96|1,06| 1,0 | 1,02 0,751,142 — | 1,02
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HOaa cxks. 36 3a NCXOMHWIA COCTAB BOJIL, T. €. BOJL, KOTOpPAasg OMPECHASTCH,
HpHHIMAJIAcH Boja ¢ raybmue 200 a, a 3a mpopyKT cMemeHns Gpajiach Bojga ¢ ray-
Ouunl 150 . PaccunTHIBAJOCH k€ TPH BapilaHnTa: OlpecHeHNe N3 OTIO;KEeHmil opio-
puka (O,pk; ckp, 18), mmenroiickoro ropuaonta (Dgsv; cks, 13) u kapGoHaTHOW
Toamn Bepxuero pesoHa (Dgsn; cks. 37). Amaians noayuennnx Koaddmmuenton
cpaBHeNNs MOKas3ad, uto Hanbonaee BePOATHHIM HCTOMHIMKOM OIpPeCHEHHH SABJISAIOTCH
BOJBL 118 KapOOHATHOI TOJNIIN BEPXHErO JIEBOHA, a4 HANMEHee BePOATHEIM — BOJIBI
MBEHTOHCKOr0 - ropusonTa. HaTEpecHo OTMETHTH, YTO KOPOHINEHTH CcpapHeHns,
HoAyYeHnsle JINA KaTHOHOB H cyJab(haT-MoHA 110 BCeM TPeM BapHAHTAM, [IPAKTHYECK I
coBnafaloT m GANBKN K efNHNNe, a jUiA TajpokapboHaT-nona I KpeMHesema BO Beex
Tpex BapHapTax KoaQ@UIMEHTH cpaBHeHNA SHAYNTENHHO OTIHYAKTCA K Hanbodee
O3RN K eJHNIe TOJABKO JUIA BOJ CHETOrOPCKOT0 TOPH3OHTA.

[IpuHnmnel pelmeHns 3agaqil Mo OIeHKEe COCTABIAIONIHNX CMECH pas-
JAWYHBIX BOJ MOTYT OBITH HCHONB30BaHE Oosiee mmporo. Cpasnenne dak-
TUYECKOTO M PACUETHOTO XHMHYECKOTO COCTABA CMECH JIBYX WIH HECKOJb-
KHX BOJI MO3ROJNT OIEHHTH HANPaBJIEHHEe H HWHTEHCHBHOCTL MHTPAIlHm
OT/IeMBHEIX KOMIOHEHTOB U TIOBE/IeHHE PasiiIHEIX HEYCTOHYHBHIX COEIH-
HeHHil Ipi re0OXHMAYECKOM B3aHMOJEIICTEIH BOJI PA3HOI'0 COCTABA MERILY
coboii n BMemaOINMK TopHEIME mopofamu. Tak, MoskHO 3aduKCHPOBATH
KATHOHHEIT 00OMeH, copbumio m JecopOIuio, pacTBOPEHHE COJMeil 1 BRIA-
JieHHe HX H3 pacrBopa.

Ilpepmioskennas  cxema fgaer, HampUMep, BO3MOKHOCTH OIEHHTH
XapaKTep I HANPABIEHHe MHTPAHOHHBIX HPONECCOB, HTPOMCXOANIX
B 30He aspalumu B XapakrepHsle mepuoisl ropa. lua sroro caenyer
HNpOBECTH THAPOXHMHYECKOE OnpodoBaHHE T'PYHTOBHIX BOJ B IePHOJEL
IOABEMA W CHajga YPOBHEH, a TawkKe HMeTh JaHHHEE 0 XIMHIeCKOMY
cocTaBy atMoCepHHIX OCAIKOB.

B kauecTse mpuMepa paccMorTpuM Ajjepckyl Huamennocth (Kapkas), rje Gbu
HPOBeJCH TO0BOI MK THipoXuMmdeckoro ompobosanna (mapr 1961 r. — aBsryer-
centabps 1961 r. — mapr 1962 r.) [Pomaumxa, Ilasmos, 1964]. Ilepuops onpobo-
BAHIA OTPAHNYEHL ABYMA OCHOBHEIMII STANAMI B TOLOBOM pPE;KNME TPYHTOBHIX BOJI.
[lepBuiii aTan coBuajaer ¢ OTCyTCTBHEM atMocdepHOro NMATAHNSA, OH XapakTepHsyer
CTOK, 4 TAKKe H3MEHEeHHEe MHHEPAJN3AaIiH H COCTABA MOJ3eMHHIX BOJ B peayJbTaTe
ncnapenns. BTopoil sTamn TpEXoIuTCA HA NePHOJ MHTEHCHBHOTO IMTAHNA IPYHTOBLIX
BOJL aTMoc(epHBIMII OCAKAMI.

Jlas mepuoja cnajga YpOBHEH B ciaydae YBeJHYEHHs MITHODAJIH3ALMH pacyer
nponasognics no gopmyae (V-24), B KOTOpoit 1A ONpeeaeHns BeJINIHHEl V, HeIodb-
soBazach KOHIEHTpamuA XJjop-noxa (tada. V-9).

Ias ygactra wojomma 43, mpusemenHoro B Tada. V-9 B KagecrBe mMpEMepa,
Koo PNIHeHT CPABHEHNA BO BCEX CAYIAAX MEHBINE IUHMIE], 49T0 CBHJETEABCTBYET
0 nepexojie YacTH BeeX KOMIOHEHTOB I'PYHTOBHIX BOJ BO BMemIaiomue mopojs. B man-
HOM cjyvae XapakTep TaKOil MUTpamum TPYAHO ompesieanTh. Ecam cymrars, 9ro
COJIH TEJOYHBIX METAJJIOB He BHIIAJAI0T M3 PacTBOPa, TO MPOLEce MATPAINIE MOGKHO
nzobpasuts caegyomum obpasom.

1. Mesay TOHKOJMCIEPCHOH 9acThi0 TIOPOJ S0HBL adpamuy M BOJOH IPYHTOBOLO
HOTOKA (B BepxHeMm cJjioe, rjie Habiojaerca nageHne ypopHeii) nponexonar oOMennLe
PeAKIiil, B Pe3yJbTATE KOTOPHIX HOHEI HATPHA aacopOUPYIOTCH 3epHAMH IOPOIbL,
A BMECTO HHX B BOJY HMOCTYUAKT HOHK KaJAbIHA. JTOT HPOLECC MOKHO mH300pasuTh
B BHJIE CXeMbI

Nap «— Nag;
Cag—» Cap.

Jaa pansoro mpnsepa obmen cocrasnr 0,135 we-owe/a.



TABAHIA V-9

Onenka HANPABJICHHOCTH MNIPAIIHOHHBIX HPONECCOB B 30HE ADPANHE
B Jernuii nepmoyx 1961 r. no xoxommy 43

CoctaB BOAHI, M2-aK68[a
g cﬁax;r:l_;t ¥ cban::;u:ec- pacueTHEIL e
ma 7. 111 |ma24, viIn| #2246 VIII

Na'+ K’ 0,44 0,71 0,845 0,84
Mg™ 0,32 0,40 0,625 0,65
Ca’’ 4,40 5,27 8,450 0,62
2 K 5,16 6,38 9,920
Gl 0,50 0,96 0,960 1.0
S0; 0,46 0,62 0,885 0,70
HCO; 4,20 4,80 8,075 0,595
b | 5,16 6,38 9,920
2 (A+K), 2fa 0,42 0,46

1 Vi mo xjop-uoHy pasaO 1,92,

2. Wons maraus B woamgectBe 0,225 wmz-9ke/a TOCTYHAIOT B HMOpOAYy B o0MeH
Ha paBHOE KOJNYECTBO MOHOB KaJbINA, KOTOPHX CTAHOBHTCA B pactsope 0,225 -
+ 0,135 4 3,180 = 3,54 me-axs/a.

3. 910 KOANMYECTBO RAIBIWA BLINAJAET I3 pacTBopa B Buie xapbomatos (3,275)
n cyasdaros (0,265). ;

PaccmoTpenHas MurpannoHHAA CXeMa, NO-BUIHMOMY, He ABIACTCH €MHCTBCHHO
BOBMO;KHOMH, OfHAKO €€ MOMKHO cumarTarh HaunbGogee BePOATHOM.

Ecan B mepmoy cunaja ypoBHel HOMEMO HcnapernA HabIi01aeTcsa 0jHOBpeMennoe
OHTAHHEe CO CTOPOHHKI PeKH HMJIN JApPYroro BOJOHOCHOrO TOPH30HTA, TO BLIMHC/IEHHS
HECKOJABKO YCAOGKHAKWTCA: BHaYajge no Gopmyme (V-26) paccuuthiBaercd cocTas
CMEcH, & 3aTeM yunThBaeTcA memapemne [em. dopmyny (V-24)], mpm arom 3a mexoj-
HEI DPHHEMAETCA COCTAB PACCYNTAHHOH CMeCH.

Iaa amMuero mepHoja pacyeT HPOM3BOAMICA IO JIAHHBIM CPEHero cocTasa
arMocepHBIX OCAJKOB H COCTABY TPYHTOBEIX BOJX HAa Hauano mepmopa. [{as Ajaep-
CKOil HHU3MEHHOCTH CpeJHU cocTaB aTMOCepHBIX OCAJKOB OKa3alNCA CAeyIM
[3Bepes, 1962]:

Mefa M2-aKké[a
Na'+K’ 6,0 0,26
WEE s 2,9 0,23
ATl o e 40 0,19
] i g 3.9 0,11
oD e M 9,6 0,20
GO =i E 21,6 0,36

B dopmyne (V-26) stm cocrapasmionme paccMaTPHBAJNNCH ION MHJIEKCOM «2»
(Cl,, Na,,Cay,m T.71.). B kagecTBe mepsoii coctaBiswomeii Gpaxca XnMHYeCKHit cocTan
TPYHTOBHX BOJ B KOJOANe 43 Ha Had9ajlo0 Iepuoja, T. €. Pe3ylbTaTH aBLIYCTOBCKOTO
H ceHTAOPLCKOTO OMPoOOBAHMIL, 33 COCTAR CMECH IPHHNMAJICH JaHHLE OTNpoGoBaHNA
B Mapre 1962 r., m2-sxa/a:
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24.VIII 22.111
1961 . 1962 r.

Na'+K ... 071 0,38
B I P R 0.40 1,17
I T 527 368
R, 6,38 5,23
TR T 0,96 0,40
80 stk i 0.62 043
HEO, " .5 r 4D 440
Al 6,38 5,23
D (K+4), 2/a 046 0,40

llo ¢opmyne (V-26) paccumThiBaeM, Kakoil A0MskeH OHTH COCTAB IPYHTOBHIX
Bojg ma 22.111 1962 r., ecam OH DPONCXOANIO NPOCTOE CMENIEHHe IPYHTOBHX BOX
¢ arMoc)epHEIMIL OCAKAMII CPEJHero coctaBa. BHauaje 10 XJIOp-HOHY ompenexsem
BEJIIYITIY
Cl—Cl;  040—0.11
Cli—Cl; = 096—0,11,

V= =0,34.

3arem 1o BequnuiMHEe V; M KOHUEHTPAIMAM HOHOB B COCTABISIOMAX CMECH ONEHH-
BaeM cOCTaB 'PYHTOBBIX BOJ[ IOCJHE CMEMIeHNA

(Na'+K’) =V [(Na'+K")y—(Na' K’ )g] - (Na'+ K")y =
= 0,34 (0,71 —0,26) +0,26 = 0,41 Mz-sK8/a
H T. /. AAA Bcex MOHOB: '

CocraB BOJLI Ha

22.111 1962 1., Mo-sre/a K

axTHIeCK Ml pacueTHLI
N EE s i e e N 0,38 0,41 0,93
i e R v 1,17 0,30 3,90
B e W 3,68 1,92 1,90
S e L G 523 2,63 —
R e e ) 0,40 0,40 1
T i S i R N 0,43 0,34 1,29
HEO N = o e e el 4,40 1,89 2,34
AW Oy S M S LS AL 523 2,63 —
(K A), B el 0,40 = ==

U3 mpusejenubX AAHAKX BHAHO, Y4TO B 3HUMHHII TepHoj TpH MHOAILTPALUI
aTMOcepHBIX OCAJKOB IPOMCXOJAT JOBOJLHO HHTEHCHBHBIL BRIHOC 3JIEMEHTOB N3
B0HL ad)pauEy B TPYHTOBHIL HoTok. Ecam cumTaTh, YIO COJIN MEJOYHEIX METAJI0B
B30HE adpamid OTCYTCTBYIOT, TO MHTPANMOHHAA CXeMa JIIA YyYacTKa Koaopma 43

Ha 3UMHWIT TePIIoJ MOKeT OHTh IpefcTaBIeHA B CHEIYIONEM Buje:

1) upoucxogur ofmennas pearigua Nap < Nag, Cap— Cay, B peayabtare
Koropoit B Boje nossasierca 0,03 me-sxs/a Ca; ’

2) sa cuer pacTBOpeHMA KapOoHATOB U cyab}haroB KAAbNHA B BOAY MOCTyHmaer
coorsercTBenno 2,51 u 0,09 me-axs/a Ca; .

3) wacts monos wauemua (0,87 me-sxe/a) ofMenuBaerca Ha MarHuii TOpoJ 1O
cxeme Ca, + Cap; Mgp— Mgs.

ITo npuBejieHHEIM cXeMaM ORIIN IPOJIeTaHLl PACYETEI IS OCHOBHEIX KOJIOAIEH
Il CKBa/KHH, BCKPHIBAWIAX TPYHTOBHE BOAH Ha ANJepcKOil HNSMEHHOCTH (Bcero
oxomxo 100). Amaansa pesyJabTaToB 10 KMKJOMY BOJONYHKTY TMO3BOJAI ¢ yue-
TOM TEONOruueckNX W CHPOreoJOTHYecKNX 0COOeHHOCTeH HNBMEHHOCTH CYMHTL O
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MHUTPANHOBHBIX TIPONECCAX, NPONCXOJAMAX B 30HE Adpannu B 3UMAWI I JeTHIE
nepuoxsi. BEIO NPON3BeAeHO paifoHHPOBANHE Te PPHTOPI JUIA KaMK/10T0 N3 e pHuoion
no npeobaaaomeMy THIY METPAHOHHEX NPONEccoB (30HbH NPHBHOCA HIEMEHTOB
U3 MOpojl B BOAY, lEpexofa dJeMeHTOB M3 BOJIb B IOPOLY U COJIEBOTO KOMIEHCIH-
poBanms).

Ha npnmepe Amnmepckoil HUSMEHHOCTH MOKA3aHA BO3MOKHOCTDH penie-
HOA JOBONIBHO CI0HOH TeoXMMHYECKOH 3aauil ¢ NMOMOINBI0 VPaBHEHHI
CMEIIEHHA 110 MAHHHIM PEHKHMHHEX THIPOXUMHYECKHX MCCIETOBAHMNI.
OueBnHO, YTO B IPHHINIE 387441 TAKOTO POja MOTYT PemAaThCA U B JAPY-
IUX YCIOBHAX, OfHAKO CHMBOJIMKA TeOXHMHYGCKNX YCAOBHIE MHUTpPALMH
B Ka/KIOM KOHKPETHOM CJydae J(0JKHA paspadarTbiBATbCA CBOA.

THAPOTEOXHMMYECKHE PABHOBECHS

B mocjaejiHae TrojAnl B reoJorn4ecKoi Juureparype 3SHAYHTEJIbHOE
BHUMaHoue yJeJigerca BomopocaM HCCaefoBaHuA CI)E3HKO—KHMH‘I€CKHX
paBHUBBCHﬁ MEKRY ONPHPOJHEIMHA BOJAMHU H PAa3JIUYHBIMEA MHHEDPATIbHBIMH

wio
0L
10%F
of Pre. V-5. Pern-
10 OHAJbLHAA 3aBI-
s CHMOCTbh MOHHOIM
[ CILIBI  TIPHPOJI-
v HBIX BOJ W OT
obmeit  MHUHepa-
ak guzanmn X, -

104 1%

ZC,mz/n

acconuanuAMl, BXOAAMMUMH B Toil WIH mHOIl gopMe B cocran TOPHBIX
mopoZi, ¢ KOTOPHIMH NpPHPO/HBIE BOAH KOHTakTupyor. I Hanbouee
obmuM paforaM 9TOr0 HAUPABICHHS MO/KHO OTHECTH H3BECTHYI0 MOHO-
rpaguo P. M. I'appexca u Y. JI. Kpaiicra [1968]. B mammom pasgeie
paccMaTpHBAIOTCH HEKOTOPH® 3a/{aui, PeImeHHe KOTOPHIX MO/KET paciii-
PHUTL IIpeCTaBIeHWe O BHAYCHNH (HSHKO-XMMHYECKUX pACYETOB IIPH
TeHeTHYeCKOil OIEHKe TeOJOTHYeCKHX M I'HJpPOTe0TOrHYeCKHX YCIOBMIl.

IIpun pacuerax ruporeoXnMmIecKHX pPaBHOBECHIl IPUXOJUTCA HMETh
Jle10 ¢ KOHKPeTHRIMH H3MepEeHHBIMI KOHIEHTPALUAMI, 0T KOTOPHIX YacTo
TpedyercA NEpeiTH K TepMOAMHAMHYECKHM KOHIEHTDPAIMAM, JAA 4ero
HeoGX0/iNMO BRITUCIATH KOIPOUIHEHTH AKTHBHOCTH COOTBETCTBYIOIHX
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woHoB y;. Jaa GoxpmuHCTBA TPHPOTHEIX BOJ 30HB AKTHBHOTO BOJO-
o0MeHa BeINUHHY Y; MOKHO onpeiedats no gopmyae [ebas — Xwxrkrens
[Cappenc, Kpaiicr, 1968], B kKoropylo mommMo TalJaHMYHBIX XapakTe-
PUCTHYECKIX KOHCTAHT PACTBOPHTEIA BXOJNT HOHHAA CHJIA PACTBOPA [k.
B caysae, wkorja pacueTsl HOCAT OPHEHTHDOBOYHHIN XapakTep WIH
OTCYTCTBYIOT TOYHBIE JaHHBIE 0 XHUMIYECKOM COCTaBe BOJBI, WOHHASL
cijla NpUpOXHOTO PACTBOPA M BEJAHYMHEL V; MOTYT ObITh Halif[eHK IpPH-
f6ammenno. B cmry memoro psamga o0CTOATENBCTR MUHEpPATH3Aus IPH-
POIHBIX BOJ TECHO CBA3AHA ¢ X XHMHYeCKHM cocraBoM [Bamamko,
19621, B pesyabraTe 4ero Me;KIy HEIO0 I MOHHOII CIVION |1 yCTaHABIM-
Baercs KOPpPeNATHBHAA 3aBHCHMOCTH (pue. V-5). 9ra 3aBHCHMOCTSH
HaiileHa Ha OocHOBe 38 aHAJM30B CAMBIX DA3HEIX OPHPOAHHBIX BOJ 13
pasianyHBIX paiioHoB 3eMHOro mapa (rada. V-10) u anopokcuMmupyercs
dopmyroii ,
=10 A BN (V-27)

e 2C — ofmas MUHepaTu3amus, M2/

Brranciaenpaa mo aToil opMysie MOHHAA CHIA MOKET OTIHYATHBCH OT
TOYHOTO sHaveHHs npubanszurensuo Ha 20—25%.

IIpir OpHEHTHPOBOYHEIX pacyerax KOIPPUINEHT AKTHBHOCTH MOMKHO
ompejiensTs 1Mo popmy.e

—lgy; =Az VFT A (V-28)

rupe A — XapaIiTepHCTH‘IBCHaH KOHCTaHTa, H3MEHAWIAACA B MHTepBaJe
remneparyp 9—20° G coorserersenno or 0,4920 mo 0,5085 [lappexc,
HKpaiicr, 1968, crp. 62, 63]; z; — BaseHTHOCTH COOTBETCTBYIONIErO MOHA.
B 3one akTuHOTO0 BogooOMeHa Hanbo0Iee XapaKkTepHBe TeMIepaTyphl
IO/3EMHBIX BOJ| HAXOAATCA B mpefenax 5—25° C, a moHHAH CWIa pPEIKO
mpessmaer 0,04—0,05. 1lo dopmyne (V-28) paa rarux Boj Owiim ompe-
JeJeHbl BeINYHHB KOIPPUIHeHTa AKTUBHOCTH, KOTOpPHIE MPH KpailHHX
3HAYEHHAX YKasaHHHX TeMIIEPATyp OTJAHYAIOTCS TOJABKO B TpPETHEM
3HAKe. JTO [aeT OCHOBAHHE IIA NPHOJILKEHHON OIEHKH BeJIHYHHEL Y,
MOJb30BaThCA Tpaduveckoil 3aBHCHMOCTBI0 Y; = @ (W), IOCTPOEHHOI
Ha ocHOBaHWN (opmyinsr (V-28) nns opmo- 1 JABYXBaJeHTHHIX HOHOB
(puc. V-6). Kpome toro, mna npecHeX Boj ¢ moHHOI cmxoii mo (0,06
XOpoIIHe pesyJIbTaTh Jaer pacder y; mo cuocody O. A. Anexuna [1954].
Bee szajaun, cBA3aHHEE € THIPOTEOXHMHYECKUMH DABHOBECHAMH,
MOZKHO pasjeqiTh Ha JBe oOmmnpHble rpynns: 1) mocrpoenHsie Ha dakTH-
9eCKOM MaTepuajie, 2) OCHOBAHHBIE TOTBKO HA TEOPETHIECKHX IOCBIIKAX.
Jlas GoabiuHCTBA ION3EMHBIX BOJ 3ajladil HEpPBOTO POJA OXBATHI-
BalOT JIOBOJBHO Y3KH KPYT BONPOCOB, TAK KAK HX pelleHHe HaXOAUTCH
B 3aBHCHMOCTH OT MHOTHX YCJIOBWIi, 1 B MEPBYI0 OMepeIb 0T o0BeMa nMme-
omeiica mEGopmamun. Yame Beero OIeHHBAIOTCA CTEIEHb HACHIIEHHA
mojiseMHBIX BOJi kapOoHartaMu mwin cyiabparaMu Kaabius, cyJb(ujiHse
PaBHOBECHA, YCTOMYHBOCTE B PACTBOPE TeX WIN MHHX (GopMm skeresa
I HEKOTOphle JPyTHe BOIPOCH.
Teoperndeckue pemreHnA 3aJad IO PABHOBECHI0 KapOOHATOB KaJbIHA
noppodno pacemorpenst y P, M. lappemca m Y. JI. Kpaiicra [1968]
u 0. A. Anexuna u H. I1. Mopuuesoii [1962], ojrako uncaennse pacieTs
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TABIMIA V-10

HonHaa CHAA UPHPOJHBIX BOJ

2C,

Meero BaATHA UPOOEL BOMKI neja IO":’ Herounnk cBejie Hui
3% P i (D) RS i S . B Dt e : 26 | 0,60 o=
CICRIOHKO; JORIB = . o ow % aieiatis 93| 18 E A, M. Opunmiuros [1955]
R T e (1 T ) R S et A T0:0 18 .

MAMLIRS 1 o ey B -1 & 130 2.;9 IA' H. Masxos (1562)
Armoceprrie ocagkn CCCP 46 | 0,92 5
Atmocgepnsie ocagrn Cesepo-3anaja }8;0‘4}.? A("}(!mi;u [I:g:.i;
SEGEE S e R 28 | 0,56 A i el
08 FOTOIROB M ING 10, SR & E At 68| 1,18
oa; Badocask; A000AL S L Y 90 | 1.83
OB GSIEH0e eSS VS L s 163 | 246 | } 0. A. Anexnm [1953]
O RS AT IO i o s o o 481 [ 13,0 :
e B T G W N R T 662 | 12,9
CalTHRRAR, ROAOHEI ... « . « + = + 540 | 10,3
U b o T B TR = i R g 440 | 8,6 A. H. Ilasaos (1961)
AN, ROMODOLE a0 s s v f 180 | 3.4
B8, Vrar(GIEAY " S U S 1230 | 29,46
MepTBOE MOpe, TOBEpXHOCTH 192130 | 4936
PN et SB00 &, o v Sl SRt 261870 | 7360 | L O. A. Anexnn [1953]
OB BOYRATOR . 1 i B oAt L 352000 | 7654
o3. Kapa-Boras-Ton . . . ... .. 280800 | 6400
ITeTporcko-K ynonbHas oLOPHAA CKBa-

AuHa, 1298—1300 % . . . . . . . 4265 | 928 |} B. M. 3asesnos [1960]
Tax xe, 1204—1206 & . . . .. . & . 82207 | 1389
Onexckas onopHag CKBaxkwHA, 756 M 4360 | 108 . C. Mypommes [1960]
Qeprana, CKBajKHHa . . . . . . . . 101982 | 1907
WERS), CRBEZRNER-. % T o 0% skay 52002 | 1027
YenekeH, CKBAKHHA . . . . . . . . 252219 | 4992 | } JI. C. Bamauos [1960]
Ilepmckasa o6a., cKBasKmHEA . . . . . 284600 | 6265
OmeK, ckpaskuHa 2102—2114 &« 24013 | 449
EeApe (Cp. Asdst) . . i ol 900 20 | A.M. OpuneHEROB [1955]
03. Conemoe (Tamans) . . . . . . . 250200 | 6886
JIuman Hokyp Manwii (Tamams) . . . | 91050 | 1731
Cepumereiii merournk r, Ympra (Ta-

WRTE) SR L e Sy 31350 | 564
Jlmman Kunsnaramexuit (Tamann) 56520 | 1031
Kpacnomapernii Kpaii, CKBa:RHHA 5900 102 | Lt A, H. Ilasuos (1960)
T G TR e o v Nl o ] 12100 185
IlpeikaBKasne, CKBa;KHHA . . . . . 100 | 1,73
FiT i e A S M R S AR 17250 | 278
EATREY HOTORERR ] .. 5 fie ka4 oy 900 2
T W b e B S G B ey 690 15

Ha HKOHKpPETHOM MaTepuaje MNpejcTaBIfT

CaMOCTOATeJbHEIIL

nHTe-

pec M OTKPHIBAIOT BO3MOKHOCTI Il HOBHIX PAa3MBINIICHHI ¥ BRIBOIOR.
Pacemorpum mpumepst pemennsi 3ajauq.

1. B mpeaenax Yepromoperoro nobepeskna Hapkasa Gbiin BeOpanst
10 ama;M30B TPYHTOBHIX BOJ pasHOil MHHEpATW3ANUH [PEHMYIECTBEHHO
rujipokapboBaTHOro Kamenmesoro cocrasa ¢ pH = 6,9. Jlaa scex ana-
JIH30B PACCYHTHIBATIACH KOHIEHTPAIMA HACLILIEHHA PACTBOPA KadbIneM
AJS CHCTEMBL ¢ IOCTOSAHHOI CyMMOIl pacTBOpPeHHBIX KapOOHATHHX KOMIIO-
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pentos [lappexnc, Hpaiicr,

1968, crp. 81]. Crenenp machimenun K,

BHIYMCIANACH KaK OTHOmeHne (akTHYECKOd KOHIEHTPAIHN KaJdbIlAsa
K pacueTHoil, W 3aTeM CTpPOMIACh BABHCHMOCTH MeRAY Heo u oOmei

F r
0.04f
0,03F
Pne. V-6. 3asmcn-
MOCTH  KOdddmuu- z=1,(7]
eHTA  AKTHBHOCTH "
OofHO- W JIByxBa- 0021
JNeHTHHIX WOHOB OT z=1[-lgy) \z=2.(7)
HOHHOH CHJKI pacT-
BOpa (a5 opHeHTH- z=2,(-lgr!
POBOYHKIX PACIETOB
npe t = 15%C). BoIF
¥ 4
1 1 A -} =Ay2
0 7] 0.2 03 04 VAR
02 04 05 03 TRL

MHHepaau3anueil soAsl (pue. V-7). 3aBucHMOCTh mOKasala WHTEPECHYIO
CBA3D MEMRAY OTHMH BeamdumHamu. OKasamxoch, 9TO ATA BOJ B OCHOBHOM

IUApoKapOoOHATHOTO  KAJbLIUEBOrO
COCTABA € POCTOM MUIHEepAJU3aINI
Kod(duIHeHT HACHIIEHNA BHAYAIE
3aKOHOMEPHO YBeJHYNBAETCHA, a 3a-
TeM YyMEHBbIIAeTcs, IPH dTOM dKCTpe-
MYM KPHBOI COOTBETCTBYET MUHEpa-
ausanun oxoxo 830 me/a. ITo-sugn-
MOMY, TpH 9TOIl MUHEpPaJIN3aIHu
NPOMCXOAHT BhIIA/IEHUe W3 pacTBOpa
KapboHata KaJbIlis M rugpokapdo-
HATHHI THI BOJK HAYMHAET Tepe-
XOINTh B cyab(aTHbl. JTOT Iepexoj
CONPOBOAIAETCA YBEIMICHAEM HEJ0-
CHIMIEHHOCTH PACTBOpa KaphoHaTOM
KaJbIuA.

[losipienne HeOCHIIEHHOCTH OPH
VBeJIHUCHHA MHHEPATA3ATI MOKeT
MMeTh MEecTO B TOM Clydae, KOT/ia 3a
CYET NCHAPEHUA NPOHCXOUT IMOHH-

Ky
08
0.6t
04
0
0 6z G 05 8 Lap
Puc. V-7. Hamenenne noagdunnenra

HACHIIIEHHA IPHPOJHBIX. BOJ| KaJbiieM
(kapGonaTHas Qopma) npn yBeamqeHIn
MITHEe pasIi3arinm.

/HeHHe YPOBHA IPYHTOBHIX BOM, 4 30HA aspalin He cojep:HRuT KapOoHaT-
HEX coneil. OueBugHO, BEIageHNe KapOoHATOB KaJAbIUsA B 30HE a3pAIHA
OPOMCXOANT B BHJE CJIOS, OTBEYAIONIErO MOJOKEHNI0 YPOBHA I'PYHTOBBIX

9.
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BOJ Tpu KPATHIECKOIl ‘MHHEpAIU3alNd, BeJINYNHA KOTOPOH B OCHOBHOM
sapucur or sHadenuii pH m remneparypsi. Huske aroro cios, He KoHTAK-
THPYA € HHUM, BOJBl CTAHOBATCA HEHOCHINEHHHMH. B mepmopx nnramms
atMocepHBle 0CAKM, IPOXO0JIA 4epes aToT CJoil, PACTBOPAIOT €r0 U BO3-
BpamaoT KapOOHATH Kaiblus B rpyHTOBHII nortok. Taxum oGpasom,
Pe3yabTaThl IPOLETaHHBIX pPACYETOB XOPOIIO COTJACYIOTCH € BEIBOTAMI
U DOCTPOPHUAMME, IIOJYYEHHBIMU IPU AHA/N3E pPEKUMHBIX THAPOXHMITEe-
CKHX HaOJIOJeHMII ¢ TOMOIbIO YPAaBHEHHS cMemenus n Kpupoii C =
= @ (M) (cm. ra. V), u JOHONHAIT HX.

2. llonsiTkn npundamnsuTeabHON ONEHKH KOHIEHTpPAIIMH Pas3JINYHBIX
$hopM MEUrpanEH SJAEMEHTOB ¢ HePEMEHHOI BaJeHTHOCTBI0 IO 3aMepeHHEIM
penuauaam Eh m pH ocnopanm Ha nenonesosannn ypapuenus Heprera:

RT [ox] [H]m
nF In [red] -

Eh=E° (V-29)
rie Eh — okmcanTeabHO-BOCCTAHOBHTENBHEIT moTeHnuax, &; E° —
HOPMaJIbHBEIT DOTEHIgHAN peakinu, 6; R — raszoBas mocrosnHas, papHASM
8,315 dac/epad- moan; T — abeomotHas temmepartypa, “K; F — ancao
Mapajes, pasroe 96495 w/e-ake; n — 9UCIO DIEKTPOHOB, YUACTBYIOUNX
B peakunu; [ox] — axTuBHOCTH OKucaeHHOU (opmel, moav/a; [red] —
AKTHBHOCTH BOCCTAHOBIEHHON (popmer, moav/a; [H] — akrasmocts nonon
BOZOPOJiA, MOAB/A; M — YACAO HOHOB BOAOpofa (IPOTOHOB), YYACTBY-
OINX B pPearijiu. , ;
TABJHILA V-11
3amepentibie u pacuernsie semnunnbr Eh, ae

Crapasn
Xuaoso
2 Pycca,
ckB. 1-Gue e
Pacuetnan dopmy.a,
Pearis BLIBE/HHAA H3 ypaBHe- o @
uia Hepnera & E | = =
£ | & £
& = <} =
2 o < o <o
sz | & |88 &
8" Samoppa+2¢ Eh=461—281g [S"] —160 —125
HS' +4H;0 = S0G+ Ehmmi o &
+9H' 4 8¢ +7lg {[HS"'] —127 | —176 | +-135 | —177
S" 1 4H 022807 - Eh = 14%3%3”1-1;“
1 8H 8¢ +71g [[S,;] 219 —193

HNpunmevannsn, 1. KoHcrauTe jmcconmaiun ceposofiopopa Ky=57-1078
H Ky=12-10715, 2, KoafduumeHETH AKTABHOCTH PACCYATAHB 10 YPABHEHNIO
Jleban — Xjoxkeas. 3. 3maueHHe HOPMANBLHOTO  HOTeHHMAJA JUIL  peaxnun
S"Z8 -1 2e paaro ama amopdmnoii cepu [Jlesuenko, 1950]. 4. Hopmanbubie HOTeH-
IUANE OCTAJBHEIX PeaKIUnii paccuuTansl 10 3HAYCHNAM CBOGOJHLIX sHeprni obpa-
sopanns |[Cappenc, Kpaiict, 1968].
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1o 9TOMY ypaBHEHIO JATH# XHAOBCKUX I CTAPOPYCCKNX MuHepambemX Bof [Ko-
porios, 19656] paccunranni Teopernueckue snauenns Eh B npeanonoenymn cyme-
CTBOBAHNA PABHOBECH A MeALY HOHHBIMH COCJUIHEHNAMN cephl B xujkoli dase (H,S,
HS8', 8", S0}) 1 Memuy suaAKoil i TBep/0i dasamn (S” n Samoppu) - Kak Bujmo na
Tadi. V-11, aas XHMA0BCKIX cepOBOJOPOJIALIY BOJ H3MepenHoe snagenme Eh cono-
CTaBNMO ¢ pacueTHEIM. Pasnnma B pesyibratax Moer OuTe chaszaua, ¢ OHOMN CTO-
POHBL, ¢ TeJABIM PHJIOM JIONYHIeHnil, NPUHNMAEMHX OpPH pacuerax, u, ¢ APYrod —
¢ norpemiocthio 3adMepa Eh, norpenimoctaMii XuMIMeCKOro aHANNBA 1 OTCYTCTBIIEM
cnaxponnoctit B orbope npod Ha xmnreckunii amaxna w 3amepe Eh u pH. Orciona
MOKHO C/Ie1aTh BEIBOJL O TOM, UTO CHCTEMA Cephl B XINIOBCKHX MIHEPaJbLHBIX BOJAX,
HMEINIIX  ROHIEATPAIIo ‘cepoBogopona ~25 mela, ABIALTCH HOTEHNHATOGpasy-
HOIEiT .

B crapopycckux Bogax, cOAEpIRAIIAX OYeHbL
HEHOABINOE KOJMIECTBO CEPOBOIOPOLA, PACHLTHOE
snavemne Eh siBHO He coBuajgaeT ¢ 3aMepeHmbIM,
4T0 CBIJIETeAbCTBYeT 00 OTCYTCTBHII TepMONHa-
MilYecKOro pasHOBecus B 9atnx Bojax. Taxoro
e PojA JBJIEHNe YCTAHOBJIEHO B MIHEPaJdbHBIX
Bojax Ouemero gypopra CoJbngl.

.20 40 6080 100 t,mun

Ha puc. V-8 mnokasaubt peayabraTsi
ONEITOB IO OKMCTAennio mpod crapopyc-
CKHX I XWIOBCKHX BOJl KHCJIOPOIOM BO3-
JlyXa, KOTOpHII Ipomyckaljics B CTakaH
nas samepa Eh ¢ pacxomom 0,3 a/mun.
Ilpn mepBoM ke COMPUKOCHOBEHMH apre-
BHAHCKOIl BOJL ¢ BOBJAYXOM IPOHCXOINT
PE3KHIl CKAUOK, A B3aTeM HOCTEIEeHHOe
yeeanuenne Eh B reuenme 40—100 mun
a0 mocrosumoro smagenus (or 175 po
270 m6), XapaKkTepU3YIOMIEro HACTYIIeHNe

PABHOBECHS ¢ KHCIOPOAOM Boamyxa. [las
TMOBEPXHOCTHEIX BOJ| paBHOBECHEe HACTy-
naer cpazy M cKayka MOTEHIHAJa MHOuTH
Her. Do yeranmonieHo, 4To IpH BRIXOJE
apre3NaHCcKuX BOJ B TeUYEHHE IepPBHX jKe
MHHYT BOJa 000ramaercs KHCJIOPOIOM;
YACTHYHO TBpHETCH CBOﬁOlIHaH yI‘J]EKH-

Pne. V-8.
TEALHO-BOCCTAHOBUTEABHOTO 0=

Hamenenne oxunei-

TEHIIajla CTAPOPYCCKHX M XH-

JOBCKNX MHHEPaJIbHBIX BOJ 11

1OBEPXHOCTHRIX BOJ paiiona Kn-
CIOPOJIOM BO3JYyXa.

I — monsemnsie Bouw, Il — mosepx-

HOCTHBIE BOMH;, IMdpH Ha rpadmke —
HoMepa mpoll BOIBL.

crora (20—30%) c¢ BumajeHneM 9TacTi

riugporapbonaros B Buge CaCO, m ysenusenuwem pH ma 0,1—0,3 ex.;
YacTh JBYXBAJIEHTHOTD ;KeJe3a OKRHCJIAETCS B TPEXBaleHTHOE; B Cepo-
BOAOPOAHLIX BOJAX HacTh CEPOBOIOPOJia OKHCAAeTcs Ji0 amopgHOil
cepbl; UYACTh Kejleaa BBINAJIAeT B BUAE THAPOOKHCIOR.

N3 mpuBeIeHEHHX [JaHHBIX MOJKHO CEIATh PAJ NPAKTHIECKUX BEIBO-
70B 10 000pPYAOBAHWIO W AKCILIyATalMN CKBasKkMH Ha Rypoprax Crapoi
Pycen n Xwunosa. Tak, Owio mpejioseno mepeobopyjoBanne pacmpe-
JINTENBHOTO YeTpolicTBa B CHKBAMKHHAX, HCHOAb3YEMBIX JUIA 110 y9eHHsA
JeueGHOIl NNTEEBOIT BOJBI, IOCKOIBKY B pacmpejie/iuTeIbHOM Oare mpo-
MCXOJAT ORHCANTE/bHBIE TPOIECCH, KOTOPBIe COMPOBOMKIAIOTCH BHIIAE-
Huem OaabHEOJOrMYECKH [EHHOrO iejesa, o0OHAPYKEHHOrO B BHJE
IJAEHOK I XJIONBEB THAPOOKHCJIOR Ha cTeHKax Daxa. Hpome rToro, ysenn-
venne Eh, BumgmMo, conpoBosgaeTcs yMEHBIIEHHEM peaKIHOHHOI CHo-
COOHOCTI BOJIBI OTHOCHTENBHO YEJT0BEYLCKOTO OPraHMaMa.
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3. HoMniexcHBII aHAJN3 THAPOXNMHYECKHX, TEOXHUMHIECKIX M THJ-
POreoJornYeck X JaHHLIX MO3BOJAET peimaTth i 00ee CI0/KHBIC BOIPOCH,
B 9acTHOCTH npobieMmy TeHeamca HEKOTOPHX MuHepadbueix Boj. [Ipo-
WLTOCTPHPYEM 3T0 Ha HpHMepe H3BECTHHIX MOJII0CTPOBCKHUX 7Kelle3nCThiX
Box r. Jlemunrpama. B mpomeccax remesmca STHX BOJ /[0 HOCHEIHETO
BPEMEHH O0CTABAJIO0CH MHOr0 HescHoro. Pasnuumeie ToYkm 3penns He
OOAKPeILNISLIHCh  [OCTATOMHEIM (PAKTHYECKUM MAaTepPHANOM 10 XHMUH
BMEMAIMX TOPOJ M OKHCJIHTEIbHO-BOCCTAHOBHTEJABHBIM  YCAOBHAM
dopMuposanus sxeae3ucThix Bof. C Henb0 BOCHOJHEHHA 3Toro mpodena
GBLIO0 MPON3BEIEHO MaydeHHe XHMIIECKOTO COCTABA MOPOX, MIHEpPaIOrH-
MEeCKHIl AHAJMNS, N3YYeHne XUMUTeCKOT0 COCTABA BOXHBIX W COJSHOKNCIBIX
BEITAZKEK M3 TOPOJ, M3y4eHue HapaMerpoB OKHCINTENbHO-BOCCTAHOBH-
TeJBHOT0 COCTOAHMA HEMOCPEACTBEHHO HA CKBAKHHE 3aBOJA MIHEpalb-
oux Boj (Koporkos, Crpomcrasm, 1969).

TABJHIOA V-12

Cpenlme COIePiKaAHNA OKHC/JIOB JKeJe3a B NPOAYRTaxX YeTBepTHiHbIX
OTIOKEHnH Ha IIOIIAaH PasBUTHA MOJCTPOBCROTO BOJAOHOCHOTO

ropu3oHTa
o= -2
Teosor muecKdii HHJIEKC : '? = a-
T0POR Jinroxorma 5 5 3 5
x| 2 3
B a B e “1
lglilvd by Iecok 2 1.1 6,35 | 7.45
lgllivd by » 3 1,93 14,731 13,60
» I'nnna o 2,88 | 2,61 49
lgIlivd och Ilecor 2 198 | 045 | 244
e ‘ I'nnra | 1,89 | 442 1 3,31
glllivd 1z CyrimHoR n cynech 14 2:06/ 1,95 | <451
fillvd lz [Tecox 2 1:09: |~ 0;32 11,41
; SR 1 » 8 1.5 061 | 241
lg, fTllvd kg vg | Cyranaok 5 2,7 1,3501 405
mlIImk » 4 331 | 3.87 | 898
gllms » 16 2,27 | 1,60 | 3,87
flldn—ms [Tecor 5 286 | 512 148
glldn Cyrmmnox 6 2,30 | 1,66 3,96

B raba. V-12 mpejcraniedsl cpeflHHe 3HAYCHUS COJEP/KAHHA  OKM-
CJOB jKeJIe3a B BOJOBMEMAKIINX MEKMOPEHHBIX YeTBepPTHYHBIX OTI0jKe-
HEAX # Ompkaiimux sopoymopax. Bech paspes oforamen jkreiesoMm.
Cojtepikanne OKMCIOB IBYX- I TPEXBAJCHTHOIO JKeJIe3a IPAMEPHO paBHoe.
Cymare nmo coorHomennio Fe,0,/Fe) o xapaxrepe oxucianrensHo-BoC-
CTAHOBHTEJLHOH OOCTAHOBKM OCa/KAeHNs skeixesa 71pyaHo [Cramyx,
1968]. Boabmoe KoanuecTso kemesocofep/kamiiX MUHEPAJOB, OOBIYHO
XOpoIo MepexofAIlnX B PacTBOP B COJAHOI KHCIOTE, IMOJTBEpPHA/IaeTcs
M MaTepHajJaM\ COJNAHOKMCIBIX BRITA/KEK, COJEP/KAHME jKejiesa B KOTO-
poix gocTuraer 200—450 me wa 100 e mopoast i MEKMOPEHHOTO TOPH-
aoara 1 300—800 xe ma 100 2 mopojpsl s THEePEKPHEBAIONIEIO 0 I0J-
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CTHJIAOIEr0 BOAOYHNOPOB, mpideM Gonee oskesNiesHeHa HW/KHAA MOpeHa.
Raxoii-nnbo 3akoHOMEpHOCTH B pacmpefeleHHN Keaesa [0 INTOMAKH
He HAMEyaercs, [Ja ee W TPYAHO O;KHAaTh MmO TBepAoil dase IpH MajoM
gncjae CKBa;KHH. PesyinbTaTel MHHepaJXoTHYecKOTO aHajlusa Tex ke
00pasioB CBHAETEILCTBYIOT O TOM, UTO DOJBIIYI0 9acTh Takenoid ¢pak-
IUH COCTABJIAIOT pasINYHEIE MUHepalsl jkelesa; BCErJa BCTPEYAOTCH
OKHCIBI H THAPOOKHCTE! (PeMATHT, MATHETHT, WIBMEHHT, TETHT, JTHMOHNT),
cyabduasl, raaBEHM oOpasoM mupur, kapbomarsl (cumeput). Ilapareme-
31C TAKNX MHHEPaJoB TOBOPUT O HEYCTOHYHMBOI OKHCIAMTEIBHO-BOCCTA-
HOBHTEJIBHOI 00CTaHOBKE M 0 TOM, YTO B YCAOBHAX OJM3KOr0 3alJeraHus
K TOBePXHOCTH JOJHBI HJTH HPOILECCH Nepexofa OJHUX MHHEpPaloB
B Apyrae. [leficTBHTENbHO, CHIEPHT M YACTO OKHCIHL IO CBOEMY OOIMKY
I arperaTHOMY COCTOAHMIO HOCAT BTOPHYHHII Xapaxrep. B oTHOmenun
reHesnuca yKeJe3ucThX BOJ 1O Pe3yabTaTaM MHHepPaJorH4ecKoro aHaln3a
MO/KHO TOBOPHTH JMIIb O TOM, 9TO MMEeTCH BO3MOKHOCTH 00pasoBaHus
jieliesa KaK B pe3yJbTaTe BOCCTAHOBIEHHA OKMCJIOB, Tak H OKHCIEHUHA
CYIBUIOB.

OnHO3HAYHO pPEIINTh 3TOT BOOPOC MOKHO TOJBKO NpOAaHAJIHN3UPOBAB
yci0BHA (QOPMHDPOBAHHSA KEINE3NCTHX BOJ HA OCHOBAHUM H3YYeHHA HX
OKHCIHTeIbHO-BOCCTAHOBUTEIBHOrO coctofaHnsA. Ilo ckBajnHe Ha 3aBoje
MHHEepaJbHEIX BOJA TOAyYeHH caenyiomme mnapamerps:: pH = 6.1;
Eh = 40,280 ¢'; Fe”" = 26 me/x = 0,46-10"2 moav/s (pomaHOBHIM MeE-
roioM); COgepes = 110 m2/a; HCO; = 245 mefa. Bece mepeuncieHHbie
mapaMeTpel 1 KOMIOOHEHTH ONpeflelAlich HeIOCPeACTBEHHO Y CKBa-
JRUHBI, KpOMe ;kejesa, KOTOPOe ONpEledsiIoch B KOHCePBHPOBAHHOI
npobe.

Onpejieinm s paBHOBeCHHX ycaosuil (mo faEHEEM BermunEam pH
U KOHIEHTpalHAM jkejesa) BEANYHHE OKHCIHTEIBbHO-BOCCTAHOBUTEIb-
HOTO TOTeHIHAJa CHagYala i peakIHd BOCCTAHOBJICHHA OKHCIOB
1 rujpookncaos skenesa (remarnta Fe,0,, rérura Fe,0;-H,0, aumo-
uura Fe,O0,-nH,0, marsernta Fey0,), a sareMm jias OKHCIeHHA NHPHTA
FeS, n cpaBeum c¢ sameperHbsiMu. llpomeskyTouHBIe BHEIAJKH IJIA
MOJYYeHHA BEIHYHH HOPMAIBHEIX NOTEHIHANOB peaRIuil Mo BeludnHe
n300apHOTO TOTEHINAJA BeNmecTB, y4YAcTBYIONINX B peakIiH, a Takike
BeIBOJL ypaBHeHusa Heprera pusa xampmoii peaknun onyckaem. [Ipu pacue-
TaxX B cBABH ¢ HeDoabmmoil MuHepaxusamueil Bogbl (HOHHAA cuila WU —
= 0,006) m KadecTBEHHHIM XapaKTEPOM OCHOBHHIX BBIBOJIOB BeINYMHBL
MOJAPHBIX KOHIEHTpaIuili OpHpaBHNBAeM K AKTHBHOCTAM.

Ll OKNCIOB TpPeXBaleHTHOTO ;Kelesa MOKHO HAINCATh PABHOBECH®

2Fe’ -+ 3H,0 == Fe,0, + 6H -} 2¢ (V-30)
HJH y

Eh = 0,728 — 0,059 1g [Fe '] —0,177pH = —0,190 6.  (V-31)
ILJIH OKHCJIOB JBYX-TPEXBAJEHTHOTIO iRejesa
3Fe” L 4H,0 == Fe,0,+ 8H -+ 2¢; (V-32)
Eh =0,980 —0,0885 lg [Fe '] —0,236pH = —0,211 s. (V-33)
1 Tpu 2JeKTPOfa [aam pe3yibTATHl ¢ pasHuned = 5 me,
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B ofenx pearmusX paBHOBECHOC 3HAYEHHE OKHCIHMTEIbHO-BOCCTAHO-
BHTEJIBHOTO TOTEHIHAJA TMOJYINI0Ch 3HAYNTENLHO HIKE 3aMePeHHOro,
T. €. peaknus WAeT BOpPaBo, B CTOPOHY OKUCIEHUA JBYXBaJCHTHOIO
MOHA jkejie3a, OKHCIIHL /Kejesa B ATHX YCJIOBHAX YCTOMIHBBIL

PacemorpuM peaknnio oKHCISHHA DHPHTA:

FeS, +8H,0 <= 250+ Fe" - 16H - 14e; (V-34)
Eh — 0,354 — 0,067pH + 0,0042 1g [Fe '] =
—0,354 — 0,422—0,014 = —0,082. (V-35)

[Mockonbky samepennas sexmanua Eh smauutenbHo BBIIE, peakius
BT TAK/Ke BIPABO, B CTOPOHY OKHCJEHUS NHPHUTA, KOTOPHII B JaHHOIL
OKMCINTeNbHO-BOCCTAHOBUTENBHON o0cranoBke meycroiiaus. Orucienne
NUPHTA CONPOBOKAAETCSA YBENNIEHHEM B BOJE COJACPRAHIA CyIbpar-
HOHA W BOJOPOJAHOrO MOHA, T. e. ymeHbmennem pll u mepexomom B pac-
TBOp skemesa. JleficTBUTENBHO, KAK IOKA3aja THAPOTEOIOTHIECKAS
CBEMKA, OPEOJIBI MOBBINEHHOI0 COMepP/RAHMNA Keles3a COBOAJAloT ¢ yuacT-
KaMP MAaKCHMAJNBHOTO COJEp:KAHMA B BOJe cyabdar-moHa 1 HAHMEHb-
mux sHaveHuit pH. [lo-smgumomy, ocHOBHOI TpPHYNHOIN MOABJICHIIA
B BO/Ie HOBBIIIEHHOTO COJl@P/KAHIA jReJe3a ABIACTCH OKUCIeHHe mupuTa,
a He BOCCTAHOBJICHHE OKHCIOB jKele3a, KaKk HTO MPEIHoiarajioch paHee
[OBunrENKOB, 1963].

Bosmmnkaer Bompoc, 3a c4eT 9ero yAeprkuBaeTcs jKeaes0, mepeimejiee
B PACTBOP NIPH OKMCJIEHHH THPHTA, NOYEMY HE MPOMCXOUT [alibHeimee
€r0 OKHCIEHHE JI0 OKHCIOB M rugpooxkuciaos. laa rtoro wrobsr paso-
6pathcs B HTOM IpOIlecce, HAIMIIEM PeakIni OKHCJICHUS jKelesa B IMpi-
CYTCTBIM THApoKaphoHAT-HOHA:

2Fe "+ HCO3+4-2H,0 2 Fe,03 + CO,--5H +2¢;  (V-36)
3Fe” 4+ 2HCO;+ 2H,0 2 Fe 0,4 2C0, +6H +2e.  (V-37)

U3 peawumit (V-36) u (V-37) sugmo, 9ro aas toro 4100B yaep#iath
/ReJe30 B pacTBope, T. e. YT00B peaknua CABMHYJAach BJIeBO, HeoOXo-
auM m30KTOK MOHOB BoOfopofa u yriaexuciaors (npuriun Jle-llartenne).
ITo aTuM peakuusaM HETPYAHO MOACYATATH, YTO I YACP/KAHHA B pact-
Bope 26 m2 sxemesa coorsercrBenHo mHeoOxommmo 10—14 mefz CO,
u okoxo 1 me/a [H'], aro coorsercrsyer pH oxoxo 3. Ilpu Goxee Brico-
kux pH copepskamme CO, jomkHO OHTH SHAYNTEIBHO OOIBIINM.
B. M. I'oprukos, E. B. Penraprer u A. A. 'opwonos [1937] momyunan
CJAEAYIONYI0 3aBHCHMOCTD JUIA paBHOBeCHHX copep:auuii [Fe '], [CO,]
u [HCO;] ma ocwosammm 1-ii m 2-ii KOHCTAHT JMCCONMANNN YTOJABHOIM
KHCIOTH W npoussefennsa pactsopumoctn FeCO,:

plFe "] = 5,87 — 2p [HCO3] -+ p [COy]. (V-38)

B momocrposckoii- Bofie Ha OCHOBAHMH OIPECJCHUIl Y CRBAKIHEL
nMeeM:
[HCO3] = 245 mez/2=4,02- 103 moan/a; p[HCO;] = 2,40;
[COg] =110 Mme/a=2,5.10% moan/a; p[CO,]=2,61;
[Fe'] =26 mefa=4,6-10"* moav/a; p[Fe']|=3,34.
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Ws ypasmenus (V-38) momyamm
plFe '] = 5,87—4,80+ 2,61 = 3,48,

T. €. BeIUUNHY, OYeHbL OJNBKYI0 K peayiabrartam amanuza. Takum obpa-
30M, MOKHO KoHcTaTuposars, uro 110 me/r CO, siBiasercs paBHOBECHEIM
COlep/KaHmeM o yMeHbIeHHe KOHIEHTPAINH CBOOOMHON YIIEKHCIOTH
B BOJIe IPHBEJIET K OKACJIeHNI0 HOHA IByXBaldeHTHOTo #eaesa. [lockoapry
OpH IPoIeccax OKHUCIEHNA NHPHTA B JIAHHHX Te0JOTHYECKUX YCIOBHAX
(Mamo mupura, Hanmgue npuMeceil KapOOHATHEIX MHUHEpaJoB, Helirpa-
ausyromux pacreop) pH murme He cHikaercst menbme 6,1, Moo yreep-
JKAATH, 9T0 KOHIEHTPAIUA YIVIEKHCIOTH ABIAETCA OCHOBHEIM QaKTopoM,
KOHTPOJIUPYIOIMNM cofiepkaHue jKejle3a B BOJe.

TpynHO OMHO3HAYHO OTBETHTH HA BOIPOC, C YeM CBA3aHO oborameHne
HA OT/IEJIbHKEIX yIaCTKAX BOJBI MEKMOPEHHOr0 FOPH30HTA YIIEKUCIOTOIl.
Ha rujporeosormgeckoii Kapre HAMEYaeTcsi CBASh YY9aCTKOB pAacIpo-
CTPAHEHHA JKEIE3NCTHX BOJ ¢ OOJTOTHEIMI MACCHBAMHE ¥ ¢OKHAMH) B BepX-
HeM BOJlOyHOpe, Yepes KOTOpse MOTYT IPOCAYHBATHCA B Me/KMOPEHHHI
rOpH30HT oO0OramieHHbIe YTJAEKHCIOTOI OosoTHEIE BOAE. B paiione
Ilomocrporo pambme Tojke cymecrsosanu 00j10Ta, HHHE OCYIICHHHS
u npepcTaBisiomye coboii morpeGenHne TOPOAHNKN, B KOTOPHX MOM:er
OpPOAYHUPOBATECA YIERKHCTIoTa. JPyrEM HMCTOYHHKOM YTJIEKHCIOTH
MOKeT ABIATHCA OPraHWYecKoe BemecTBO CaMoro Me;KMOPEHHOIO TopH-
30HTA, KOTOPHIM OOOTAMIEHEl IJIMHUCTHE mpocion. PesyiabraTh XuMmge-

" CKOTO aHalu3a CHOHTAHHBIX TIa30B CBHAETEILCTBYIOT O NOBRIICHHOM

COJEP/RAHMN MeTAHA M YIJEKNCJHOTHl B BOJOHOCHOM TODHBOHTE.

Pacemorpum Temeph mpoImeccsl OKMCIEHHS IOJIOCTPOBCKOM ReIesH-
CTOIl BOJIBI IpH BEIXojie ee HA mosepxHocTh. B. M. lopruxos, E. B. Pen-
rapred u A. A. Toporos [1937] nokasanu, 4To Takoe OKHCJEHHE WJET
o peariiu

e
4Fe” -+ 8HCO, -+ 0,-- 2H,0 — 4Fe (OH); + 8C0,.  (V-39)
2!

N3 a10ii peakmmm BHUAHO, YTO BMECT€ € KEJE30M W3 BOIB YXOIUT
BaBoe OodbInee KOIMYECTBO MMJIJIAIPAMM-dKBHBaJeHTOB OnkapboHat-
nona, uian Ha 26 M2 Fe'' — 49,3 ae HCO;. DakTugecKkn ke, KaK IMOKa-
SBIBAIOT MHOT'OYHCJIEHHBIC AHAIN3EL BOJEI, B3 KOTOPOIl BEIIAJO BCE 3ReIes0,
cofiep;kaHne THApPOKapOOHAT-MOHA HajfaeT oT 245 Mm2/al, MOJYYeHHBIX
B mpofe HeIOCPeICTBeHHO V CKBaKHHEL, 10 49—50, T. €. OJHOBDPEMEHHO
BHIIAJAET B O0CAJOK KAJBIUT,

Hsmenenue cocraBa BOJHL COMPOBOKIAETCSH COOTBETCTBEHHHM YBEIN-
werneM Eh (okucaenne) m pH (yBeanuenne menodHOCTH B CBASH ¢ yXO0-
fom m3 BOAER CO,..6). Beuta mpocieskena cKOpOCTBE 38TOr0 mpoiecca
B OTKPHITHX OyTRIIKAaX ¢ Bogoil ms cksaskumsl IlomocTpoBekoro sasopa.
Ha puc. V-9 Bugmo, uro uHTeHCHBHOE BHINAJICHHE jKeje3a W3 BOJH
HAYMHAETCA TOABKO HA TPETHIl IeHb. JT0 ABICHNE IPOBEPATOCE HECKOIBKO

1 Bo BCeX JANTEPATYPHHIX NCTOYHHKAX I HA THKETKAX COCTAB IOJIOCTPOBCKOMN
BOJBI jaeTcsl [0 npodam, H3 KOTOPHIX BMecTe ¢ skeieaoM Bhinmana gacth HCOgn Ca™,
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pas u ycTaHOBJIEHO, ITO HU NepeMemnBaHue BOJK, HU MPOJyBAHAe Yepes
Hee nosiyxa He mpuBojsaT k Oeerpomy msmenenmio pkl m Eh, xax aro
HaOII0AaeTcA B TPUBEIEHHOM HOpHMEpe JIf XHIOBCKHX M CTAPOPYCCKHX
MuHepaabHEX BoJ. Takas zaOyQepeHHOCTh MOINCTPOBCKNX BOA MMeeT
odeHb DOABIIOE NMpaKTHIeCKOe 3HAYEHNE /A MCIOJIL30BAHMA NX B 0aib-
HEOJOTMIeCKUX menax. B ¢BA3Hm ¢ 9THM CTAHOBHTCA 00BACHUMBIM IHeied-
HOE JIeHiCTBHE MOM0eTPoBeKuX Boj, npuMensasimnxcs 8 XIX B. me T01bK0
I BHYTpPeHHero ymorpeO/aeHIA, HO H B BHIE BauH u Jymieii.

4. M3 samag Teopermueckoil TPYNOHN 3HATHTEILHEIN Te0XHMIIeCK iil
WHTEPEC MPECTABJIAIOT BOINPOCH O BO3MOKHHEIX (opMax HaXomRAeHNs
DJIEMEHTOB B NPUPOTHEX Bogax. Merojuka pacderoB m mocTpoeHme
AuarpaMM Xopomo ocpemieHa B jgnrteparype [Iappemc, HKpaiicr, 1968;
Mlemarua, 1967 u ap.l, ogmako

’

,,_?Fz;, COzc405 112/ o Hm‘?:i{g A MHOTHX JEMEHTOB TeopeTH-
tizp {300 Y400 decKue pemeHns TAKOro PoAa ere
) e = A b HE BBITTOJHEHB.

i A 1260 360 [Tonpobyem, unampumep, Ha

P \7:\ 704200 {360 OCHOBe "(buaulio-xnmmecxux pag-

)',‘ Garg & HOBECHIT paccMoTpeTs GOpMBI Mit-

5160 B\ ¥ Q /'5-3"’53 130 rpaumu MBIIBAKA B IPHPOTHEIX

B " 65bmo {3zp BOAAX WM onennTh BO3MOKHOCTH

e *-—31-7(.___“ ofpasoBanus peasbrap-aypmimn-

STl vt < o 64750 1300 TMEHTOBBIX PyA W3 YIIEKHCIBIX

(G - v i el lpgy MBINIBAKOBUCTEIX BOJ [emsknn,
frady 15 17 BN BRR 20 2 Hasaon, 1967).

Anpens 19652,

Pnec. V-9. Hamenenwe Bo Bpemenm pll,
Eh n conepskannit Fe'", HCOj; COg cpos
B Boje ceBagmuuHe Il0J0CTPOBCKOrO 3a-
BOJA MITHEPAJbHBIX BOJ| MIPIl €e OKHCJIeHII
KHCIOPOJIOM  BO3JIyXa.

Hssecrusie B HacTosmee Bpems
YIJIeKHCITEIE MEITIBAKOBHCTHE
BOJIBlL CBASAHEI € B30HAMH TIJIy-
00KOIl IMPKYIANHN M, KAK mpa-
BII0, (QopMupYIOTCA B 0DaacTAX
aIbIAHCKON CKIAMYIATOCTH W Ak-
tupHoro pyakaHumsMa. B CCCP mamGomee wHTeHCHBHEIC TPOSABICHMUA
aTux Box BerpedeHnl Ha [Omuom Caxamume, Hawmuatke, B 3Sabaii-
Kalke U 3araBkasbe.

[Ipupoge sTux BOA M MX pynoobpasyiomeii AeATENBHOCTH TOCBANIEH
neasii pag pabor [Asepses, 1960, 1962; Usamos, 1955 u ap.l. Opmako
HEKOTOPEIe BOIPOCH, CBA3aHHBIE ¢ TEHEe3HCOM M MOBEJCHHEM MBIOIbIKA
B OTUX BOJIAX, OCTAOTCA 1O CHX HOP AUCKYCCHOHHKIMH, UX HpOBEpKA
(u3NKO-XNMHYECKUMH pacueTaMu TPE[CTABJIsIeT W3BECTHRI HHTEpEC.

IIpn nayveHnn yraekncasix MBINIBAKOBHCTHX BOJ BOBHHKAIOT CIELY-
jonue Bompock: 1) B Kakux GopMax mpHCYTCTBYeT H MOKET IPHCYTCTBO-
BATh MBIIIBAK B NPHPOJIHEIX BOAX; 2) KaKOBA BO3MOKHOCTH PAaCTBOpPEHMs
peaibrapa m aypHoMrMenTa win uX o0pasoBaHus M3 TPHPOAHOTO pac-
TBOPA B CBA3H CO 3HAYUTEILHBIMI CKOIICHHAMI 3THX MHHEPAJOB B pailone
HCTOYHHKOB; 3) KAakOBH BO3MO/KHEIC MAKCHMATBHEI® KOHIEHTDAI(MIL
MBIIBAKA B HPHPOJHEIX BOJAX.

llepBsiii Bompoc pemadacs ¢ MOMOMBIO BHYMCACHNHE TOTEH yeroiium-
BOCTH Pa3JuIHLIX HOHHBIX dopm mbtmbara HjAsO, H,AsO;, H,AsO,,
H,AsOy;, HAsOj, AsOf" (raba. V-13) B koopmmmatax Eh — pH (cm.
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TABJHIA V-13

Brruncaenne noxeii yeroiiuHBOCTH OCHOBHBIX HOMHBIX (OpM MBUNBAEA

Peaxnum Aai‘m{’:'_ E° Ypasnenus
As0;""+H —> HAsOj —170 pH =12 46
HpAs03+ Ha0 —> HAsOj + 2809 [ 061 Eh=0,61—0,0885pH
+-3H' 1%
H3As0g+4Hs0 —> H:As0}+ 30,73 | 066 | Eh=0,663—00885pH
+3H 4 2e
HgAsO3- Ha0 —> HAsO] - 40,63 | 0,88 Eh=0,88—0,118pH
+4H 4%
H3As03- HoO —> H3AsO4+ 2583 | 056 | Eh=1056—0059pH
+2H' 422
I‘lgASO;;—‘;— H —> “;';ASO;; —12,54 pII =9.18
AsO’ 4+ 2H,0 —> Il;‘ASO;]{PH. 0,46 ])H=0.34

puc. V-10). Pacuerst npoussoauancs s CTaHfAapTHRX YCJI0BRI (Temie-
parypa 25°C m pasinenme 760 max pm.cm.) ¢ 1noMombio - TaOIMIHEIX

JAHHHIX O CTAHJAPTHHIX 3HAYEHUSX
uaMeHeHua cBoGonHoii smeprum A Fj
obpa3oBaHuA COETMHEHHI MBIIBAKA.,

JuarpaMMel  mokasmiBamT, YTO
npu suavennax Eh—pH, xapakrep-
HEIX I TPUPOAHBIX BOJ, HanOo-
jJee pacopocTpaHeHHBIMU (opMaMu
moryr Omte HyAsO,, H,AsO;,
HjAs0,, H,AsO;, HAsO;. HKax
BHHO M3 [MArpaMMbl, I GOdb-
IINHCTBA MPHPOJHKIX BOJ OCHOBHOI
dopMoii  HAXOKIEHHA  MBIIIBAKA
ABJIAETCA MBIILAKOBHCTAS KHCIOTA
H,AsO,. [las sop co caaborucaoii,
HeiirpanbHoii  m  caabomenoaHOi
cpefoii MoryT mpeoGiaziaTh MOHHBIE

fopMEl  MBIIIBAKOBOII  KHCJIOTH
H,AsO;, HAsOj.
B cootBercTBMN ¢ M3MepeHHEIME

aspavenusimun Eh + (16,4 — 277) me
upH (6,1 — 6,4) nus yraekmcanx

Memibsikosueteix  Bop IOk, Caxa-
auna, Haumwatkn u 3akaBrasns
[ABepres, 1960] mnpeodaamaio-

niuMu (bOpMaMlT MBIIIBAKA B 9THX
BOJaX ABIAIOTCH MBIUBARKOBHCTASA

e ey T Ve VRN R el
Puc. V-10. JimarpamMma mnozeii mpeob-

Jajasud OCHOBHEIX q)OpM MEITH LA KA
B NPHPOAHLIX BOJAX.

kucrora HyzAsO, m mon Mumbakosoii kueaorst H,AsOy. B caygae cnasao
kucaux Box (pH < 0,34) mumbak mosker Berpegathes B Gopme KaTHOHA

AsO’, a B CHMIBHOINEIOYHOH cpeje

(pH > 12,5) 8 dopme AsO;".
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ITo BTOpOMY BONIPOCY COCTABJICHHI AHATPAMMEL MOJeHl YCTOHYMBOCTIH
peanbrapa U aypuUIArMeHTa B KOOP/AMHATAX Eh—pH. B coorsercraun
¢ pacueramMu mpu cymmapHoii axrusHocTH cepst 107! moav, wro mpubmn-
aUTeILHO COOTBETCTBYET Tpejedy HACHIIEHNA BOJLL CEPOBOJOPOIIOM,
rpagunsl As,S, — As,S; onpeflerA0TCA ypaBHEHHAMHI

Eh =0,165—0,059pH (mone H,S); (V-40)
Eh = 0,043 — 0,03pH (mome HS'). | (V-41

[lpn yeaoBusx, Onpese/isieMEX ypaBHeHAMH
Eh =0,378—0,074pH

(mome SO nas As,S,); (V-42)
Eh =0,388—0,072pH

(moxe SOF naa As,Sg), (V-43)

NPOMCXO0UT PACTBOPEHNE peajbrapa
un aypunurmenra (IS = 107%).

Ha pmc. V-11. npencrasienst
PPAHHIEL IOJell YCTOHYMBOCTH JIJ1s
peasibrapa, aypHIUTMeHTa, apce-
Hoaura M ormeaa As,0;. Oxmcen
cocrapa As,0, Xopomo pacTBOpUM
B BOJE M B TPUPOJHEIX YCIOBHAX
B IIPHCYTCTBAN BOJIKL HE MOFKET Cyie-
¢rBOBaTL. B moge ero ycroilumBocTH
cJlelyeT paccMaTpHBATh TOJNBKO PaB-
HOBECHA MEKAY MOHAMI MBIHIBAKO-
Boit kucaorer (puc. V-10). B 3asu-
CHMOCTH OT KHCJIOTHOCTH Cpefsl
.. . .. . .. apceHONHMT pacTBopsercs ¢ 00paso-
L S T IR BAaHHEM MBIOBAKOBACTOH KHCJIOTEH
Pue. V-11. Jlnarpammul nojeii yeroii- 1 e HOHOB.

YHBOCTH peajiblapa 11 aypHIIrMenTa. Pacuer mo pearmmum As,0, -

+6H,0 — 2H,As0,+3H,S @mpu-
BOJMT K BBIBOAY O TOM, 4TO M3 PACTBOPOB, COAEP/KAIIMX MBINBAKOBYIO
Kucjaory, paxe npu konnearpaiun ~107'% mosn/a BO3MOMHO 00paso-
BAHHE aypHIINTMEHTA, €CJIN PacTBOp HAaCHIIEH ceposojpopoxoM. [Ipn zna-
9HTeJAbHO 0O0Jiee HHU3KNX KOHIEHTPAIHAX CEepoBONOPOJAa (cyMMapHAs
aktuHOCTh 10°%) 06pazopanne aypHIHTMEHTA BO3MO/KHO OPH KOHIEHTPA-
MUAX MHIIBAKOBOI Kucjorer Goxee 1071 moan/a.

B ycmoBusAXx ImenoYHOH Cpehl NpH YKA3AHHBIX KOHUEHTPAIMIX
NOJRHO TPOUCXOAUTH OOpasoBaHHe peaabrapa.

Cyasduas MEIbAKA CIIOCODHE PACTBOPATHCA B KapOOHATHHIX PACTBO-
pax, HMEHIHX ABHO BHIPAKEHHYI0 meqounyio peakinmio. Mz raknx
- pacTBOPOB BHOAJeHHE CYIbQUIIOB OrpaHUYeHOo. JT0 CBABAHO ¢ HpOIec-
caMn KoMmmiexkcooOpaszopanma. Opnako B KHCIOH cpeje KapOoHaTHEe
KoMIuIeKchl paapymaiorca. IloaToMy m3 npupoaHEBIX YIVIERKHCIBX BOJ,
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cojiepRamux COoeNHEeHUA MBIIbAKA, NPH HAJHYNH CEPOBOAOPOAA BO3-
MO/KHO BBITIAJeHHe Cyabfuios.

Bosmosknapie MaKcuMasibHble KOHHEHTPAINM MBINbAKA B NPHPOIHLIX
BOJAX MOTYT OBITh OXAPAKTEPH3OBAHEI CIELYIONHMH HKCIEPHMEHTATb-
HEIMI  BeJIHYHHAMHI pﬂCTBOpHMOCTH 2far As,S; (18°C) — 5,2.107%,
As,0, (15°C) — 14,95, Ca (AsO,), (25°C) — 0,13. Opmmrako makcH-
MaJbHBIE KOHNEHTPAIMH MBINbBAKA B NPHPOJHHEX BOJAX OrpaHHYCHEL
ppucyrersiuem momos Fe'', Ca’', Ba'', Ag' u HeKOTOpHX Japyrux,
KOTOpEIe 06pasyloT ¢ MBIIBAKOM TPY/AHO PACTBOPUMEIE COETHHEHHA.

Cxema, mo KOTOpOil pemaiach PACCMOTpeHHAs 3ajada, ABIAETCH
THOUYIHON JIA YCTAHOBJCHHA MHUTPAUMOHHEX (GOopM XHMHYECKHX dire-
MEHTOB B IPHPOJHEIX BOJAX W OLEHKH YCTOHYMBOCTH B HUX pPasiINIHKIX
MHHEpAJAbHBX coefuHeHuil. OJHAKO ¢ IOMOINBI OTOH CXEME MOTYT
pemarkeas u Goxee obimime 3afavm, HOCAMNE TeHETHYECKHH XapakTtep.

5. llpumepom Mosker CIy;RUTL aHaIn3 BO3BMOKHOCTH OOpasoBanus
xaopransuuessix Bojx (tum 1116, mo Anexkmny — Ilocoxomy, cm. ria. I;
IMasaor, Mlemaxun, 1970) » npouecce aanOHTH3ANNN ILIATHOKIAB0B.

Bops aroro tHma mMEPOKO pacupocTpaHEHL B IPHPONE U BOTPEYAl0TeA
B CAMHEIX PasHOOOpasHBIX TOPHEIX TOPOAAX: H3BEP/KEHHEIX, OCAZ0YHBIX
n Meramoppmuecknx. Har mpasmmo, mpeBpamenne BOJ M3 HaTPHEBBIX
B KQJIBIHEBHE CONPOBOKAACTCA POCTOM MHHEPATM3ALMH M HEpexoioM
COJEHBIX BOA B paccoibl. CaMmble BEICOKOMHHEPAJTH30BAHHEE N3 HHUX
ABISIOTCHA TOYTH YHCTHIMH XJIOPUIHHIMH KaJbIMeBHIME, WHOTJA Mar-
HAPBO-KaJIbI[HEBLIMII.

B 10 ;e BpeMa cpeanm XJIOPHIHBIX KaJAbIIMEBEIX BCTPEYAIOTCH BOMBI

' COJeHBIe W COJIOHOBATHIE. HPOHCXOH\'ILEHHB 9THX BOJX oﬁcymnaemn B JHuTe-

parype yike MHOTO JIeT, HO JI0 CHX 0P BOOPOC HE HAIIEeJ CBOEr0 OKOHYA-

TeJaBHOTO pemenud. Cpein pasanyubiX THIOTE THICCKUX IOT0/KEHMT YacTo

BRICKa3pIBaeTcsi coobOpakeHme 00 adpOHTHBAIMM IJIATHOKIA30B KAk

0 IpoLecce, B peayiabraTte KOTOPOrO XJIOPUAHBEIE HATPHEBEE BOJEL Iepe-

XOiAT B XJAOpHAHBIE Kajbiuessie. YTo0s ToBOpHTH 0 BO3MOMHOCTH

ATOTO MpOIecca JIOCTATOYHO YREPeHHO, HeoDX0luM0 npoBecTH ero gusnko-

xumudeckuii amaans. Hmmke pacemarpusaercsi ann0OuTH3alMA [Iariso-
KIa30B B HOpMalbHEIX ycaoBusax (p = 1 am, t = 25° C) mpn Bospeii-

CTBHH Ha HHUX HATPHEBHIX BOJ.

Ilpouece anbOATH3AIMA ABIACTCA JOBOJIBHO CIOKHBIM U MOKeT OHITh
HpEICTABIeH B BH/E HECKOJBKHX peakiiuil, omIHJAlONHXCA 10 HaYalb-
HBIM ¥ KOHEYHHIM nmpomaykram. OpHa u3 HUX MOKeT IpOTeKaTh ¢ 00paso-
BaHHeM I'HJIPAPTHILINTA, OPTOKPEMHNEBOIl KHCIAOTH W MOHOB KaXbIius:

2C3A1281203 KpHCT i Naﬂon" ‘JF 5H2 HKHAK + 3H, BOAH — NaAlS'JOS KDIICT i

AuHopTuT A0

=+ 2Cagonn -+ 3AL (OH)3 wpyer -+ HSi04 50, (V-44)

I'unpapruaant
MosxaO paccunTaTh CB()GOII,EYIO 9HEPruw IJTOTO npoueccal
AFj = —300,3—132,18-2—272,4 -3 —850,4 -}-932,7 -2 -+
- 62,589 + 56,695 = — 20,821 Ekka..

1 3nech 1 najblie BeJngiiLl CBOﬁO}lHHX :)I'II.‘[)I’H{'[ ROMIOOHEHTOB, BXOJAAILIX

B peaxuni, B3atel 10 A. I. Bymaxy [1968] u P. M. Tappeacy n 4. JI. Kpaiicry

[1968].
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OrpunarenbHoe 3HAYCHNE BeJIMIHHEI CBOOOIHON DHEPIiN MOKA3BIBALT,
9T0 WPOUECC WIeT CJeBa HAOPaBo, T. €. aAb0HTH3ANMA BO3MO;KHA !
Koncranta paBHOBecUs I peakmuu Mo:er ObITH paccumTaHa Kar

InK;—éﬂ(R 0,001987 xxaa/epad; T — 298,15° C);

— 90,821

gk = ——=0

=15,265.

B pesayapraTte saBucHMOCTH KOHCTAHTHI PABHOBECHA OT aKTHBRHOCTEN
MOHOB KaJAbIMA, HATPHA, BOJOPOAa M OPTOKPEMHHEBON KHCIOTH BHEIpa-
JRAETCA  ypaBHEHHEM

K _ [Ca I [H,Si0,] |
= [Nal[HP

—lg[Na']+3pH. (V-45)

Jlaa Goapmunctea npupopanx sox ¢ rpanunavu pH 4,1—-8,3 [ITas-
aos, Memsxun, 1967] parcokue KoHLERTPAIMN OPTOKPeMHUEBOH KUCIOTH
HeBOBMO/KHEL. HpoMme Toro, B paceMaTpHBAeMBIX YCJIOBHAX OpPTOKpPEeMHHN-
eBaf KHCIOTA TepPeXo[UT B OCHOBHOM B KOMIOMAHY (opmy, KoTopas
B BHICOKOMHMHEDAJM30BAHHHX ROJAX M B NPHCYTCTBAN THApPApPrULIMTA
MOKeT Kaoryiauposath u ocamjgatees (eM. ru. I). Iloaromy B kagectme
KOHEYHOTO NPOAYKTA BO3MOKHO o00pasopaHne HH3KOTEMIEpATYpHOTO
KBapua. B psame cayuaer KpeMHHII M3 PACTBOPOB MOMKET OCAMIATHCH
HENOCPeJICTBeHHO B Buge kpapma. [lo mpuBeJeHHEIM coo0paskeHUAM
MOKHO pACCMOTPETH peakiuio ambONTH3AINE B CIeAYIONEeM BHie:

2CaAl,81,04 «pyer + Nagogn + 3H 0 ne + 3Hponn =

lgK=2lg[Ca"]+1g[H,Si0,] —

AHOpPTHT
= NaAlSiyOq «pycr + 2Cagons --3A1 (OH)y Kpm-kSlOz kprer: (V-46)
AnpbnT T'napapraiaat

Has  osroii  peakmum peamuuHa cBoGopHoil smeprunm  AF} =
= —26,301 kraa, a KoOHCTAHTA PABHOBECHS MOj;keT OBITL BEIpAKeHA
gepes lg K = 19,282, VpasHenne [71A KOHCTAHTH pPaBHOBECHA IPUHMU-
Maer BHJ
[Ca”]2

K =1atmre

gk —1g 16812 | gopy 19,982, (V-47)
[Na’]
[Ca’"]2
[Na’]
npsaMoil amaNed, mepecexaomeil ock pH B Touxe co smavemmem 6,427
npu yenosun [Ca '] = [Na'l, 1. e. B cayuae, Korjja aKkTHBHOCTH HOHOB
Kaablusa U Harpus pasHs egununie (puc. V-12). Ecau sanncars [Ca* ] =
= Yca Cca, [Na'l = yna' Cna'y TO HeTpygHO YBHIAETh, YTO IpH

-
pH = 6,427, 7. e. npu[Ca”'] =[Na']l = 1,r Ca/r Na =—::—a HKoaddu-

IUeHT aKTHBHOCTH HOHA HATPHA OpH OJHOM H TOM K€ 3HAYCHHH HMOHHOIX

Jdro ypasHeEme B KoopAuHatax lg — pH  wuaobpamaerca

1 ITo pearmum (V-44) mpmHEEMaeTcsa, 9TO HMCXOJHBIE PACTBOD ABJIAETCHA IPEHMY-
MEeCTBEHHO XJOPUJIHEIM HATDPHEBEIM.

142



E

| ewas Beerja GOJIBEIIE roadpuuenTa AKTHBHOCTH HOHA KaJXbIINA. A aro
| amaunT, 9TO CAyYall PABEHCTBA AKTHBHOCTEH KAJBIHA M HATPHA eMHNILE
BCET/IA CBHJETEJ]hCTBYET O CYIECTBOBAHNM X0 P-KAJLIHEBHIX BOJL B MOHM-
maaun B. A. Cynuma [1948]. Hanpumep, mua Mmopekoii Bojm B ejayuae
ee Bosmeiicteusa Ha amopruT mo peaknuu (V-46) ormomenne rCa/r Na

npn pH = 6,427 cocrasur npubansnreasno 6,2 (n = 0,7; yn.- = 0,74;

Yoar = 0,24) [Tappeac, HKpaiicr, 1968], uro Gymer coorsercrBoBaTH
| smawenmo rNa/r Cl = 0,14, r.e. xpaiiHeil cremenu Meramophusma
| Mopcroil BOJHL. (cal

Ecaun mexomurs m3 usBecTHOro moxo- LIry.g
senns, uto B cuereme Na—Cl—Ca rpamnna  20b
MEKY XJTOPH/HEIMIT HATPHEBEIMI H XI0p- 15_\
KaJbIHEeBEIMI BOJAMH HPOXO/NT TpH 3HA-
geaun koa(dmimenta rNa/r Cl = 1, 1o 2t
OYeBHIHO, YTO XJOP-KaJbINEBBE BOJILI
BO3HHKAIOT OJIHOBPEMEHHO C peaRIiiei Cl-C,
ansbmruzanun npu aodeix 3navenuax pH. 4t

Ecam e paccMaTpuBaTh TpagEHILY | BN G o
XJA0P-KaJbIUeBH X BOJ 10  3HAYCHHIO Oz T416\8 oL #4pH
rNa/r Cl = 0,85 [Bymeen, 19561, o emy -4t \{—“CL-N =

i 2
. GyjieT cooTBETCTBOBATH BeINTNHA lg I[CN‘ Je ) \\

papEas —2,0132 + lg Na* (e-2ke). Ho 12+
C. B. Bpyesuuy [Axexun, 1966, ctp. 42],
B OKEaHCKOHl BOJe KOHIEHTpPAInA HATpPHA
| . cocraraser mpubianaureasno 0,468 e-anefa. -2p¢ E
- Torpga rpannna XJIOPUJHBIX KalbIHEBHIX

e T

w 241
BO/I KAK T'paHHIla MeTaMo H3Ma MOPCKOU
-B();H 6y£e'r []I;Hpama_mgg) ypanngnnem Puc. V-12. Iloas upeobmajganus
Ca | XJOPHIHBIX HATPHEBHIX M XJ0-
(V47) npn  3HAYeHMH lgl paBHOM  PUAHBIX KaIbIIEBLIX BOX TpH
X B3aNMOJEHCTBIN ¢ IJIarno-
—2,0132 - 10,468 = —&,343. ITpu KIa3aMu.

arom pH passo 7,21 (puc. V-12).
¢ Taxnm obGpasoM, MOJKHO TOBOPHUTH, 4T0 mnpawxrndeckn mpm pH = 7
| BosjeiicTBUEC MOPCKOH BOJB HA AHOPTHT HE JOMKHO HPUBOJNTE K €ro
anrp0UTH3ANN, TAK KaK Takasd cmcreMa Oy/er HAXOMUTHCH B PABHOBECHH.
- Hpn ymenvmenun pH maummaerca mpomece ansOuTHzamumn aHOpTHTA,
| CONpOBOKJAIONIMIICA OJHOBPEMEHHEIM MeTaMOpP@I3MOM MOPCKOM BOJIL.
OueBuiHO, 4TO UPH APYToil MHHEPAJIUZANNE JEUCTRYIOMEro HA aHOPTHT
pacrTeopa paBHOBECHOE COCTOAHHE HACTymuT mpu nHOM sHaseHun pll.
Pearuns anpGuTm3ammm aHOPTHTA NOJ JeicTBHEM HATPHERBIX BOJI
MO;KeT IpOTeKaTh ¢ YacTHuHeIM obpasosaHnmeM waoamanrta. 06 arom
CBHJIETEALCTBYET MIPOIECC B3aMMOJEHCTBHA THAPAPIWLIATA C OpPTO-
- KpeMHUeBoii KHCJI0TOil, MOABIAIMENCA B pacTBOpe IIPH peaxiuu

2A1 (OH);3 pyer -+ 2H S0, popa = AlySig05 (OH), - 5HyOpn-  (V-48)
I'mapaprafianT Haonunar

~

Beananna csoGopmoil sHeprun aroil peakunn, pasHas —22,55 rkaa,
TOBOPUT O NPOTEKAHHUH €€ CJeBA HANPABO N HO3BOJAET OKHAATH, UTO
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B OPHCYTCTBHM HATPHEBHIX BOJI IIpOIeEce anpOnTHaannn AHOPTHTA MOKeT
opoTeKaTrtb M ¢ oﬁpaaoaannem RaoJuHNTAa:

4C3A1251208 KPHCT ‘f' ZNa;wnn ‘!’“ 4H4S‘.'104 BOJIH + 6H.nonu =

AHOpTHT .
= 2NaAlSizOg ypyer 1 4Cagonu + 3A1351,05 (OH) gepper + SHyOspne. (V-49)

Anplnr KaoJmanT

Peaxnus (V-49) or pearumii (V-44) m (V-46) ormiwaerca tem, 4ro,
BO-IIEPBRIX, OHA WJeT OpH yIacTHH KpeMHe3eMa, a, BO-BTODHIX, ¢ BBIIE-
JeHHEM BOJBI, T. €. MOKeT COIPOBOKAATLCSA YMEHEBIIeHneM o0Imeit
MHUHEpaJn3anuu BO3JCHCTBYIOMEro pacrsopa .

Bo Bcex paccMOTpeHHHX peaknmaXx aabOHTH3ANMM 3a MCXOJHEL
OPOJYKT TPHHHMAJCA aHOPTHT, OJHAKO OYEBHAHO, 9TO MOAOOHEE mpo-
necesl OyayT COpaBe/sIMBHL JIA BCAKOTO APYTOTO IIATHOKIA3a, TAK KAk
anp0uTH3aNNA KOCHETCS TOJAbKO aHOPTUTOBOI Moaeryin. Ilo npusenen-
HEIM peakIuAM MOAHO cfenath p#Aj 0OmHEX BHEIBOJOB:

1) KOHCTAHTH pAaBHOBECHS BCEX pPEAKIMIT JOCTATOYHO BEJHKH, UTO
MO3BOJAET TOBOPHTH O HEYCTOHYHBOCTH AHOPTUTORBOIl COCTABIAIOIIEN
B XJODHIHBIX HATPHEBHIX BOJAX;

2) BosjeiicTBHe BOJ| HATPHEBOTO COCTABA MO/KET NPHBECTH K IOTHOI
aTLONTHAANNN NJIATHOKJIAB0R;

3) mponece annburmsammm mo peaxmuaMm (V-44), (V-46), seposTtHO,
CONPOBOsK/IaeTCA MOBHIICHHEeM 00mell MuHepaausanni XJIOPHIHLIX HaT-
PHEBHIX BOJ[, 9T0 CBA3aHO C HOBHIIEHWEM B pPACTBOPE KOHIEHTpAIIHit
MOHOB ' KQJIBIMA W YYaCTHEM B pPEAKIMH BOJEI.

B newatn onyOaumrOBaHBI pe3yJIbTATH 9KCOEPHMEHTA B IPHPOJHEIX
VCIOBHAX II0 B3AMMOJIEHCTBHIO Tops4mX paccoxos ¢ goxepurom [Ilas-
aos JI. M., 1968]. Onsrr mpoBogmics B cKBa;KHHAX, BCKPHIBIINX XJI0PHJ-
HEI¢ HATPHEBEIC BOJBI ¢ MuHepaausamueil okoxo 230 2/4 m Temmeparypoii
78—85° C mpm paBnennun B 1—120 am.

[Tpu MuHepaloTrHYeCKOM H3yYeHHH [0JIEPUTA HOCJIE BO3JeiCTBHA Ha
Hero paccoja OBUIO YCTaHOBIEHO, 4T0 BHYTPH 3epeH INIaruoKjIasa Io
TpemUHKAM BOSHNK/IM TOHKHE BPOCTKH INIMHHCTOTO MIHepaja: B Ji0je-
pHTE YBEJNYHIOCH COfep:KAHWe HATPHA H YMEHBIINIOCH COJEp/RAHNE
Kajblufa, Marinsg W KPeMHIS,

[Mo-puguMoMy, MOKHO MOBOPHTH, 9TO B YCHOBHAX HECKOJIBKO MOBHI-
MeHHHX TeMIepaTyp N JanjieHmii HaNpaBIeHHOCTH NPOIecca B3AHMO-
AeiicTBUA XJOPH[HBIX HATPHEBHX BOJ C OCHOBHBIMH INIATHOKIIA3AaMA
COBNAJIAeT ¢ JaHHBIMI TEOPETHYECKHX PACYETOB [ HOPMAJBHBIX YCJI0-
puii. HTepecHO mOAYepKHYTH, YTO B NPHPOJAHLIX YCIOBHAX, TaKk iKe
kak u mo peaxmuu (V-46), nponece anpOurnaanuu, BHIUMO, COIMPOBOAK-
JaeTcA TMOSBJIEHHEM B DACTBOpEe KpeMHe3eMa H IOCIe[yIIHM ero BHIma-
[ieHHEM B BHJle HUZKOTEMIepaTypHoro KBapna. VsBecTHo, Hanpumep, 410
B IECKAX ¥ IeCYaHMKAX 3epHA KBApUa 9acro MOKPHTH 000I09K0il H3
BTOPHYHOTO KBapla, KBapIEBHM MojkeT OBITH M IlEMeHT.

L Peaxnua (V-46) conpsuxena ¢ peaxuusamu (V-44), (V-46) u (V-48) wepea 14510y,
AI(OH); m Al,Si,05(0H);, n mosromy Gajanc pearnpyiomux I o6pasylomEXCH
Ha peaxmmn (V-49) mpopyuros, B uacrHoctn H,0, cuexgyer ompegeiaTh ¢ y4eTOM
arux peawuuit. Jpum. ped.
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B macrosimee BpeMsi TPYIHO eIie peminTh, B KAKHX YCIOBHAX aiablOm-
THBAUNA IJIAKHOKJIA30B B XJOPUIHLIX HATPHEBHIX BOJAX IHpoTeKaeT
HHTEHCHBHEI W MOJHEee, OMHAKO HEKOTOPEE PEeTHOHAJIBHBIC MATEPHAJEL 10
TEOXUMII [0J{36MHBIX BOJ M TOPOJL, 4 TAK/KEe DKCIePHUMEHTAJ bHbIe paboTsl
IpH BHICOKHX TEMIEPATYpax M JaBICHHAX HO3BOJAIOT IPEANOJarars,
4TO0 ¢ MOBBIIEHHEM TEMIepaTypH U JaBIeHHA NPOIece BOAHOR anbOnTH-
sanun upet caadee, a upm temueparypax 300—600° C n masiennsax o
1000 am npomcxomur yike mpespamenue aabOura B anoprut [Buap,
Cabarpe, 1965].

B raba. (V-14), cocraBaemmoii mo wmatepmanam A. B. Ponosa,
M. C. Muxaiizopekoro u M. U. Comopkumoit [1963], npmBopsares nau-
HEIE 110 COOTHOINEHWIO HATPUHA M KAJBIHNA B KBAPIEBO-TIOJEBOIINATOBEIX
necuaHuX nopogax Pycckoil maat@opMel. ITH IOPOALI ABIAIOTCH BOJLO-
HOCHBIMI TOPH30HTAMH ¥ RKOMILIEKCAMH, B KOTOPHX Ha Iay0HHAX B He-
CROJBKO COTEH METPOR Viie DPABBUTHL BOJAK HPEAMYIIECTBEHHO XJI0PU[I-
HOTO HATPHEBOTO 1 KaJIBIIEBO-HATPHEBOTO COCTABA.

TABJIHITA V-14

lsMenenne mEJOYHOCTH necuanblx nopojp  Pyeckoii
IIAT(OPMBI B 3aBHCHMOCTH OT PIYOHHBI MX 3aJeranns

Yueno epepanx | Yneno ofpas- NasO

Layomda, X npod OB B npo%ax a0
0—500 245 2547 0,112
500—1000 61 1231 0,147
1000—1500 44 1233 0,216
1500—2000 46 901 0,348
2000—2500 20 256 0,161
2500—3000 5 50 0,165

Ta6a. V-14 nokasmsaer, aro go rayomast 1500—2000 »x B mecyaHBIX
noposiax HadaoaeTcsa sakOHOMEpPHOe yBelIndeHne OTHOCHTeALHOT0 KOJIu-
9ecTBA HATPUA HAJl KaJTbIHEM, YTO MOjKeT OHITh CBf3aHO ¢ aab0OuTH3a-
el OCHOBHHIX ILIArHOKJIa30B. B0O3MO/KHO MOTOMY B 9THX jKe HeCYaHBIX

TABJHIA V-15

lamenenne  crTenenn MeramMop(H3AIMH  COJEHBIX
HOJ3EMHBIX BOJ B NECYAHBIX MOPOJAX IEHTPaJLHOI
uacTH Pyceroii naaTdopMel B 3aBHCHMOCTH OT rayOHHLL
X 3ajlerapna

O0mas MAHe-
CayGuma, » Ypeno apaanm- PARHOATIES; r Na
40D 2/a rGlL
0—>500 18 13,4 1,06
500—1000 21 73 0,84
1000—1500 18 207 0,81
1500—2000 5 246 0,66
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TOPU3OHTAX € yBeImdeHHeM riyOHHE nabrogaercs 3akOHOMEpHOE
yBeJMUeHHe MOHA KAJBIMA B HOA3EMHBIX BOJAX (tabua. V-15). TayGmke
9000 » OTHOWEHWe HATPHA K KaJbIUI B IOPOMAX yMEHBIIAETCH, HTO
MO3GeT CBUIETeILCTBOBATE 0 3aTyXaHUM IpoIecea annbmrusanmi. Ilo gan-
gev B. A. Ilokposexoro [1961] m B. I'. Ilonaxa, remmepaTypa B 9TOM
wHrepBaie TayOmH KoneGmercs Te-T0O B HpEjlelax 40—60° C.

OnHaxo cymuts 06 a0COMOTHOM 3HATEHMI TeMIEepaTypl, HPH KOTO-
poif mpomece AIBOMTHAAAA i OJHOBPEMEHHOI MeTaMOPPU3ANMUH COTEHBIX
XJIOPUAHLX HATPHEBHIX BOJ CYIIECTBEHHO B3aMCIAETCH, eme HeJb3d.
OneITHl 1O TCCAEOBAHMI0 CHCTEME (aabOHT - PacTBOP CaCl,» mpm
BEICOKHMX TEMTEPATYpax MOKasall, 9T0 B Heil Wjer MpOMEecC 3aMemeHus
gaTpuA anb0Hra Ha KaJdbI{uil BOIHOIO pacTsopa [Buap, Cabarse, 1965].
B ycaoBuAX ONETa OT 300 no 600° C cremenb 3aMENEHHA HM3MEHAIACH
or 13 no 100%. B ragecrse 06pasylomuXcsa OPOMEKYTOTHEX das orme-
gaJameh KPHCTOOAIMT, CIENH BOJIACTOHHTA. Mpa 600° C roHevHEIMH
npojyKTaMn GELIH AHOPTHT W KBAPIL.

Ha ocHOBAHWM NpPOWM3BEJEHHKIX TEPMOJHHAMIYECKHX pACHETOB JUIA
HOPMAJIBHEIX YCIOBHII M H3BECTHRIX DKCIEPHMEHTAILHAIX IaHHBIX MOZHO
crenath BHBOJ 00 yCTOWIHBOCTH anpbuTa B XJIOPM/IHEIX HATPHEBHIX
pacTBOpax M O TEH[CHINH AHOPTHTA K anpOnrmzanun. C IOBHIICHUEM
TeMmepaTypsl CTemeHb aNbOMTH3AIIHN AHOPTHTA NOK neficTBMEM XJTO0PWUI-
HHX HATPHEBHX BOJ| YMeHbIIAeTCs, a LPH TeMOeparypax BEIIE 300° G
HaGmofaeTcA oOpaTHHEI mpomecc: aab0UT NEPEXOfHT B AHOPTHT.

PacCMOTPEHHEEIE TPOIECCH TIOMOTAIOT O0BACHUTD PsJl BAKHEIX IE0-
XUMIUECKNX 3aK0HOMEPHOCTEIl KalbI[[IeBO-HaTPUeBHIX OTHOIIEHHIL B KBAD-
1eBO-TOJEBONITATOBHX MOPOAiaX M HAXOAAMEUXCA B HUX TI0J3eMHBIX
BOJAX. :



PEHIEHUE T'HAPOAVMHAMMNYECKUX I'naBsa

BATIAY
FUIPOXIMIYECKIM METOIOM VI

ONPEJEJEHNE HATIPABJIEHHA H JENCTBUTEILHOK
CKOPOCTH IMOJA3EMHOI'0 IMOTOKA

HauGoree ToUuHBE pesylbTaThl U3MepeHUs NelCTBHTENLHOIl CKOPOCTH
M YCTAHOBJAEHHS HAIPABIEHNA IOTOKA [al0T WHAHKATOPHEIE METOIEI.
CyTh 5THX METOJ0B, Kak H3BECTHO, 3aKJI0YaeTCs B TOM, 4TO B HEKOTOPYIO
TOUKY IHOTORA MOMEMAIOT Kakoi-HuGyAb Tpaccep W TeM HJIH MHHIM CIIO-
coboM CIelAT 3a €ro JABIKeHNeM.

Ilpn WHINKATOPHOM MeTOfle OYeHb BajiHOe 3HAUeHHe mpuodperaer
BEIOOP Tpaccepa, KOTODHII A KamkJ0T0 KOHKPETHOTO CIydas JO0JKeR
obecnednTs PAI OCHOBHEIX TpeGoBaHMii: 00JaaTh yCTOUINBOCTRIO B pac-
TBOpe MAHHOTO CcOCTaBA M KOHIEHTPALNA, HUSKMMH COPOHHOHHBIMU
1OTEpPAMH B TPYHTAX, PUIBTPE CKBAKMH W T. 1., 06eCHeuHBATh NPOCTOTY
1l IOCTATOYHYI) YYBCTBUTEABHOCTH NPH 0GHADY:KeHHH, OHTH HETOPOrNM.

Caenyer ckasaTh, 9T0 0OCY/KIaeMEIl BOIPOC msydeH BooOmie jocTa-
TOYHO XOPOIIO ¥ TO HeMy M3BecTHa obmmpHas 6mGaumorpadus. IToaromy
OCTAHOBHMCS IHIOb HA HEKOTOPHX CTOPOHAX WHAMKATOPHOTO MeTofa,
KOTOpHlE B W3BECTHO HAM JHTepaType He HAILIM JOJNKHOTO OTpa-
FKEHHA.

Bragasie paccMoTpuM BHOOp KOIIYeCTBA HHAHKATOpa, HEOOXOIHMOrO
IIA TWOCTAHOBKM omukiTa. [IpuBoguMele B JHTEPAType PpeKOMEHJAI[AN,
KaK TpaBMiIo0, ABIAITCA BeChbMa YCIOBHBIMH M JOIKHBI yTOUYHATHCH,
MCXOJIfl M3 KOHKPETHOH 06CTAHOBKH, IO KOTOPOil MOMKHO CY[MTH 00 Ou-
JaeMHIX BeJNMYMHAX JeiicTBHTENBHON CcRopocrH motoka. Hpome Toro,
clefyer UMeTh B BHIY, 9TO dYepes ToUKy HaOmojemmit (mpm cmocofe
KOHTPOJBHHX BOJONYHKTOB) 00BYHO TPOXOAWT JIHIb CaMad BEPXHAA
7 9aCTO He3HAYNTeNbHAA 9aCTh MOoTOKA (HabiioaTeabHbie HeCOBePIIeHHEE
CKBAJKMHEB, KONOJIE, meTourmkm). Yrolpl Hamm paccyieHus O
MOCTATOTHO HATIAMHEE, NPUBEJEM [aHHHEE [0 HHAUKATOPHOMY OIpe-
[eJIeHNI0 AeiCTBHTeIbHOH CKOPOCTH TPYHTOBOTO IOTOKA, BRIIOJHEHHOMY
B 1965 r. ma Msao-Yanckom xpedre ora Janbuero Bocroka Jlemunrpar-
CKUM ropusim mEcTuTyToM (B. A. Kupioxmm, A. H. Iasios m Ip-)-

Vceaenyembiii motok G npuypouen k meGonpmoii fanke ¢ KPYTHMH Hopramm
I YRIOHOM 110 TanbBery okosao (,25. [llupuHa NoToKa B cpefHeit Hantoxee MOGHALHOM
YACTH MOTJA OBITH TMpUHEATA paBHOI ~10 M, OH GBI BCKPHT rOPHBIMI BEIpaboTKaMu
‘B IBYX TOYKAX, PACHOJOKEHHHIX JAPYT OT APYTa 0 HAUPABICHHIO TeUeHHA Ha Pac-
crogaan 0koao 100 a. IlopapenHas colb, prifpaHHag B KadecTBe MHIHKATODPA,
10/7KHA OBIJIA 3AMYCKATHCS B BHJIe KOHNEHTPUPOBAHHOTO PACTBOPA B BEPXHIOK BhIpa-
0oTKy, 2 B HIZKHe(l IJIaHAPOBAJIOCE OPraHU30BATL PEKAMHEIE pabaroneHna 38 KOH-
HenTpanmeii xaop-uona. Mexoga W3 TAKAX yCIOBH, reobxoumMo OBITO yCTAHOBUTH
KOJMMECTRO MHINKATOPA, YACTOTY PEKIMHEX HAOmI0enmil, o0ecleTHBa0NHMX yeruex
OTIBITA .
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Tlepsitii BOIPOC PEMIAJNCH CIELYIONITM obpasom: 1) npm mmpune noroxa 10 x

W cpejHeii IOPHCTOCTH BOJOBMEIMAIONUIX I0POZ 0,2 (memoBHH) pacCYHTHIBAICH
00BEM BOIH, B KOTOPYIO JIOJAEH IOCTYINNTH BJAEKTPOauT; 2) olpejedsaach Gonosas
KOHIEHTPAIH XA0p-1oHa B neroumike C1’ == 15 xa2/a (25 mz/a NaCl); 3) npu opuen-
TAMN HA KOHTPOJIBHYI0 KOHIEHTpammio Xaop-mona 60 wme/s (mpmbansmrenniio
100 me/a NaCl) mpu ycaosud PABHOMEPHOTO €r0 pacipejieeHHs 10 BCeMy obemy
HOTOKA BHYWCJAAIOCH HEOOXOMMMOE /U HKCHePHMEHTA KOJUYECTBO HOBAPEHHOI
coan (mpubmamanreasno 150 xz). OueBHHO, 4TO B pPEAJbHHX YCAOBHAX pacTsop
HHMKATOPA paclpefelnTca He PABHOMEPHO 10 BCEMY IOTOKY (KaK TPHHUMAIOCH
nus pacuera);, a oOpasyer Oomee mim MeHee cocpeporouenmsiii opeox. [loaromy
HOJAYYCHHOE KOJMYECTBO COMI MOMKHO OblI0 OBl PAcCMATpPUBATL Kak S3HAYHTEIBHO
sappinentoe. (Oj(HAKO, NPHHAMAA BO BHUMAHAE, 9YTO KOHTPOJBLHBIM BOJONYHKTOM
ABJIACTCA VCTOYNHMEK, oO0ecHmeunBaoONiil He3HAYNTEAbLHYIO rayOnHy IPeANpOBAHIA
TWOTOKA, MOMKHO OKW/ATh, YTO OCHOBHAS MAacca HHAMKATOPA IIPOIJIeT IOJ TOYKOIM
naMepennsa. 910 00CTOATENBCTBO TOSBONSET PACILTHOR ROJMYECTBO COMN (150 xe)
paccMaTpHBaTL KaK ONTHMAJbLHYIO Be-

H,cm JuuuHEy. PeayabraThl 9KCIEPHMEHTA

281 MOATBEPANIA NpPaBHALHOCTD CJleJaH-

27t HOro BEIGOpA.
Bropoii Bonpoc Kacaercs YacTOThHL

26k pessNMHBIX HaOMIOJeHNI, KOTOpPas MO-
ket OWTL oOIpeleseHa M3 3HAYEHHH

251 0/IjlaeMLIX cKopocreit. IIpome Bcero
ORIAEMYI0 CKOPOCTH ONEHHTH WO

24 YKIOHY 1 BEPOATHOMY (CHPABOYHOMY)
23l sHavennio koagdupenta PUALTPAINH,
N prOHpaeMOMy 110 XapakTepy BOJ0OBMeE-

22t maromux mopox. B HameM cayuae 1o
Ve - rpyGooGaoMounkii  Marepmain, Impej-

75177128 [28] 30 11213 [ 413 CTaBRJEHALI [pecBoii, meOHeM ¢ mec-

Toxa] Cyeol Cyaa| Cyxo] Cynal Curo [omd Cya | Cp | AHBIM Tpy003ePHACTEIM 3aTI0THITeIeM

W IUITTAMI PA3JINYHEIX TOJYCKAIBHBIX

oy nopog. HKoaddumuenr Pmaprpammn

Pme. VI-1. “Oupeuenemw OMHAACMON Jlell-  TakuX OTJIOKEHHMiI MO;KHO HPHHATH
CTBATEIBHON CKOPOCTH MOTOKA 1O KpUBOH  pasmnM npubamaunrensno 10 a/cymru.
cnajla ypOBHA NOJ3EMHBIX BOJ Ha Xp. MAo-  ViaoH sepkala IOTOKa, IO-BHUMOMY ,

Yam. pechMa OJM30K YKJIOHY TaabBera Ganku
Hpusas: 1 — partmdeckan, 2 — mpumsrag mna  (0,25). IIpn DOPHCTOCTH M CKBAMKHOCTH
pacueTa CKOpOCTH. 0,2 omnjaeMas JeiiCTBATENbHAA CRO-

pocts Gyper pasma 12,5 x/eymru.

OsxnaeMag CKOPOCTh HOTOKA HHOTAA MOeT OHITH ONeHeHa W APYTAM IYTeM.
B rex cayuasx, Korja BOJONYHKT HMeeT XOPOIIO BEPA;KEHHYIO BOAOCOOPHYI mio-
1ajib, JEHCTRHTENBHAA CKOPOCTH JPEHIPYEMOro MM IIOTOKA MOKeT OHTH OTpefeneHa
10 JIAHHBIM pe;RUMHELIX Habmwoenwii. Jlas sToro meobXoUMO 3HATH BEJHYNHY pac-
Xo/a (YPOBHA) mepej HAYaJIOM BHIIAJEHHA JOCTATOUHO MWHTEHCHBHOTO TOKIA. 3aTeM
cae/yer UpoNOIKATE HAOMIONeHNA [0 NOABAGHHA MAKCUMAIBHEIX 3HAYCHHI U Jlajee
HPOCIeuTs Bech cuaj Ae0ATOB (ypoBHEei) 10 MCXOMHEIX (Ipey0#/[eBLX) Be HIHH.
Bpemsa, mpomejmee or Hagama O;KAA 40 MOABIEHIA MaKCHMAJILHOTO Aebnra, orpa-
#HAET CKOPOCTL MHQMIBTPANUE ATMOCHEPHEIX OCAKOB, BPEMs CHAJA XapaKTepUayer
WHTeHCHBHOCTE HOA3EMHOIO CTOKA ;. 3HASA MAKCHMAJLHOE PAacCTOANHE OT MCTOYHAKA
N0 TpaHuNBl BOAOCOOPHOI IUIOmAAM I, HETPY/IHO ONEHHTH JEHCTBHTENLHYI CKO-
pocth v == Ilfty.

B paccvarpmBaeMoM OmEITe NpPH MAKCMMATHEOM DPACCTOSHWH OT TOYKH BAIYCKA
710 TpanmmE Bogocboproil mromay ! = 500 x ppems goGeranms cocTaBma0 ~ 10 cy-
TOR. B pesyabrare o:xmjaemoe sHavemye JIeifcTBHTeXBHOM CKOPOCTI OKA3AN0CH PaB-
HEM ~30 x/cymru (pume. VI-1).

[Ipn TaKMX CROPOCTAX JBIGKEHHA BOAL 3aMepsl HA KOHTPOJBHOI TOUKE CIACKYeT
JAeNaTh JO0BOJIBHO wacTo. Pasmepn ofpasyeMoro MHANRATOPOM Opeojia 3aBHCAT
o1 Muornx GakTOpPOB H, B WACTHOCTH, OT JIHTEIBHOCTH Ero salycka. B HAIeM ciay-
uae B CHIY 00BLEKTHBHHLIX IPHTHH 3ArPy3Ka PACTBOPA NMOBAPEHHOI COMM MOTAa OHITH
BLUIOJIHeHA 3a 2—3 y. A 8T0 3HAYMT, 4TO PasMepLl COJEBOrO OPEOJA YiKe NpH 3anycne
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Mmoran OnTh HeckoabKo Gonee 4—6 . EctectBenno, wro upn JBIKEHHIT B ITOTORE
JUIMHA HTOT0 0PeoJa MO/KeT 3MATHTeALHO YBeJmunparthcsa. Ojmako mpu Bmibope
pesknMa HAOMOfEHITH CaeyeT NCXOXUTh 13 Hanboaee HeSaaronpUATHMX YCIOBHIL,
a MMEeHHO: H3 MaKCHMAJBHEIX CROpoOcTeil Il MHHHMaJIbLHON NPOTAMKEHHOCTH Opeoja.
Kpome Toro, KeAATEABHO MOIYINTh JOCTATOUHO TpecTaBuTe by kpusyko. Hexonsn
n3 Beex dTMX coobpaskenmii OLLI UPHHAT MHTEpPBad OnpoOOBaHIA B KOHTPOALHOIM
TOYKe 1 w, YTO BHOCIENCTBHH JIAT0 XOPOIUINEe PesyibTATEHL.

OBman NpPO0IGKITeILHOCTh JKCIEPHMEHTA COCTABIAA OKOI0 4 CYTOK, IpIl 9TOM
H3MEpPeHHAS BENIYMHA JlefiCTBHTENLHON  CKOPOCTH  OKasaxach  paBHOir 25—
30 a/cymru (puc. VI-2). Baarogaps tomy, uro HaOMIO[MEHAA 3a KOHIEHTpammei
XIOP-HOHA B KOHTPOABHOM HMCTOYHHEE OLLIN NPOJOJIKeHH N0 NOABJIEHHA QOHOBHIX
BHAYCHMIT, MMEBITAX MECTO NepeJ HAUAJIOM HKCIEePHMEHTA, OKABAI0CH BO3MOKHBIM
C/IeTATH OPHeHTHPOBOYHYI) ONEHKY KOJMYecTBA MHIHKATOPA, UPOMIEAIIero vepes
KOHTPONBHYI0 TOWKY. Pacuer MORasaj, 4r0 HTa BeJHUNNAa COCTABILIA JHIIL OKOIO
3—5% OT KOJNMUECTBA COJW, TIOMEIIeHHONl B MOTOK B TOYKE 3alyCKa.
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Puc. VI-2. Onpepenenne NeHCTBATENHHOI CKOPOCTH I0TOKA 110 KOHTPOILHOMY
BOIONYHKTY, Xp. Msao-Yam, 1965 r.

B mocnmepmme rogsl HApAY ¢ METOJaMil KOHTPOJBHHIX BOJOHYHKTOR
MIIPOKOe PpasBATHEe HOJYYHIH METO[LI, OCHOBAHHEE HAa HaOJIOEHHAX
B 0ofHO# ckBazknHe. Cpemir HUX MOryT OBITH BHAEIEHH: MeTo pasGapie-
HUA, METOJ «3apMMEHHOr0 TeJay, PAagHONHINKATOPHBIL I APYTHe, HO7-
poGuo omucanuse B aureparype [[pummGaym, 1965; Marsees, 1963;
Uypaes, Mapnn, 1967 u ap.]l. B cayuae, xorma mampasienme moToka
M3BECTHO, HAOJNIONEHNA 3a CKOPOCTHIO JBIGKEHHS COJEBOr0 Opeota (iex-
TPONMTHYECKHI MeTOJl) MOI'YyT OCymecTBIAThCA ¢ moMolnbio BI3. Ilpu
ONNCAHHOM BHIIE SKCIIEPHMEHTe OIET Hcmonbsoparus BO3 oxasancs
yememusiM. Ha mamn BSDJIsA[, mpH HMCCIeOBAHNI TPYHTOBEIX HOTOKOB,
0COOCHHO €O CJHOKHBIM JBIGKEHIEM, BePTHRAILHOE HIEKTPO3OHIHPOBAHIE
JaCTO MOKET MMETh BHAYNTENBHOE IPENMYIECTRO MEpe APYTHMI MeTo-
JAMH CIeKeHHfA 3a WHIHMKATOPOM, TAK KAaK NO3BOJIAET IPH pPasIHYHBIX
pasmocax saextpomos AB M3MepATh CKOPOCTH HA PAa3IHYHBIX TiayOHHAX
M PasIWYHBIX YYACTKAX [OTOKA HPH YCTAHOBICHHN HecKoabkux B3
B HanpasieHnn GUiIbTpaiii.

ITpn menonszosanmu aroro mMerofa Ha xp. Mso-Yam (1965 r.) okasa-
I0Ch, 9TO yJeJbHOe CONPOTHBIEHHE TPYHTOBOTO MOTOKA B TEYEHHE CYTOR
CYIIECTBEHHO U 3aKOHOMEPHO KoneGreTcA He3aBHCHMO 0T HPOXOMKICHWA
aqexkrponura (pme. VI-3). Ma pue. VI-3 Bupmo, uro mauboaee Bricokoe

CONpOTHBIEHNE Ha0MIOAAI0Ch OKOJO Hyas, a Handojgee HHBKOe
oKkomo 13—14 u.



B 1967 —1968 rr. aro sinnerne uccaegosanoch npu ygacrimu A. H. Ila-
piaosa B Jlemmarpagckoit o6ractu. Bruia cperana nmonkiTRa ONpeferuTh
AeHCTBHTENBPHYI0 CKOPOCTh MOTOKA IO OAHOM CKBaKMHE, B KOTOPYIO
sanyckanca saexrpoant (NH,CI). B ckBaskmme B Teuenue 6 cyrox uepes
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Puc. VI-3. Habuaonenne 3a COJEBEIM OpPEOIOM € IIOMONIBIO B93, xp. Mao-Yan,
1965 r.

KayROEI Yac M3MepAIach Ciia TOKA, BO3HUKAIOMAS B LEOH obcaHasnm
Tpyfa — BOjla  TOJI3eMHOTO  IIOTOKA — dIEKTPOA, PACHOIOHCHHAKIIT
10 IEeHTPY CKBasKUEBL. VI3MepeHms IoKasajim, 9TO CHJIa TOKA, TAK jKe
gax um Ha Msmo-Yage, HCHOHTHBAET CYIIECTBEeHHHE M 3aKOHOMEDHEe
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" Pic. VI-4. HaGuaogenne sa pasyOomnbanueM 2JeKTPOJINTA IO HU3MEHEHHIO CHIIRD
Toka B memn obcagHasg Tpyba — BOAA — BIEKTPO.

cyTouHble KodeGaHHA ¢ TPAKTHIECKH OJMHAKOBOM OTHOCHTEIbHOU aM-
winrygoit. MakcumyMsl HaOMOANACh HOYBIO U B HAUaJIe CYTOK, a MUHI-
mymst okoio 16—18 u (pue. VI-4).

B kadecrse BO3MOKHOI OCHOBHOH NpPHUMHEI 9THX KoaeDaHmil pac-
cMATpPUBAJINCE CYTOUHBIE M3MCHEHHA TeMHepaTyphl B CKBajKHHe. Hasa
HAGMONeHisl 3a TeMuepaTypoii IpEMeHsiucs 1pubop, CKOHCTPYWPOBAH-
HBlil cTyeHToM JIeHHHIPAJCKOT0 THIPOMETeOPOJIOrHIeCKOro HHCTHTYTA
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~A. I'yceBniM, mO3BOJAIONMMIT HBMEPATH TEMIEPATYPY B UeTHIPeX TOYRAX.
B ravecrse maTumkoB mpuMmensuineh puoxs 7K. Us pue. VI-5 Bumuo,
' 4TO B ONBITHOH CKBAKMHE MAKCUMAJBHAS AMIUINTYJA KogebaHmA CyTou-
~ HEIX TEMIePATy]p 32 BpeMs HAOIOIeHHIl XOPOII0 TPOCHEKABALTCH [0 TIY-
- Guanr 1 x. 9te KomeDaHWA, MO-BHINMOMY, OKA3aJdHCh JOCTATOYHBIMH,
uro0kl BH3BATH 3aMETHLIC CYTOYHEIE HM3MEHEHHA DJIEKTPOHPOBOTHOCTH.
- MsgectHo, 9T0 2JeKTPONPOBOAHOCTE € POCTOM TEMIEPATYDH pacrer,
a ¢ yMeHbIIEHHEM KOHIEHTpaumn ymeHbmaerca. CBA3L dIeKTPONPOBOA-
HOCTH ¢ TEeMIEepaTypoil mokassiBaeT opmyaa

A= [1-+a(t—18)], (VI-1)

.4

T

e X — 9JAeRTPOOPOBONHOCTH IMPU TeMIeparype s N R
°C; %45 — AIEKTPOMPOBOAHOCTH TPH TEMIe- i
parype 18°C; a — remmeparypHsiii Koapdn-
IUEHT, BEIWYHHA KOTOPOTO s BOXHHX pac-
TBOpoB GoabmuHcTBa coxei pasna 0,022 [Hep-
wmen, 19371]. osr
IIpuBesenasie JaHHEE [OKA3HBAIT, €TO
AMEKTPUYECKIE METOMH CIE/KeHHA 3a [BHKe-
"~ HHMeM WHAUKATOpA, ABIAACH Hambomee ymo0-
 meiME, TpelyloT ydYera YCJaOBHIl, B KOTOPHX 10t
 mposojaTces usMepenns. HanGonee npasunbusrii
ux yuer rpebyer opraEusanmum (mapajierbHO
OCHOBHEIM HaOI0IeHNAM) H3MepeHuil Ha Ge3pH-
~ AMKATOPHOM YYacTKe /Ui HOJNYYeHHs STANOH- 4l
. HOIl KpPHBOI, KOTOpAs [OMOMKET IpaBWIbHO
. HmETepupeTHpoBaTh pafouyi KpHBYKL. ITalOH-
 Had KpuBag TaKKe MomeT OHTh mocTpoeHa Pumc. VI-5. Mamenenne
. [0 JAHHBIM, CHATHIM HAa TPOTA/KEHHN CYTOK MAKCHMAILHOE CYTOMHOI
B CKBasKMHE WIM KOJOJUE, B KOTOPOM Ipeo- a““”“;’;“‘m"‘éﬂ?ﬂypm
jaraercs nposBofguTh ouwlt. VMHETepmperanus g
- paboueil KPHBOH 3HAYUTEJLHO YHPONAeTCA NPH HAJAUYAM IaPaIeTb-
 HEIX TeMIepaTypHBIX Hab.ioeHuii.
Hpartkoe obcysxeEne HEROTOPHIX METOJ0B ONPEIEIeHNA [IeilCTBHTE -
| HOHl CROpPOCTH HOJ3eMHHIX BOJl H HANPABIEHHA MOTOKA IMOKA3AI0, 4TO
E{ PAJ BasKHBIX BONPOCOB, CBASAHHKIX ¢ OpraHmsanueil 9Tux pador u METEp-
nperanueil NOTyYaeMEIX M3MEpPeHWii, paspa0oTaH emle HeJOCTATOYHO
gerko U Tpedyer MOMOAHUTEJBHHEX HCCIET0BAHMII.

o

K
E OOPEJNEJIEHHE PACXOJIA
E IMOA3EMHOI'O ITOTOKA

B

AR

g Pacxopi mojseMHOT0 IOTOKA IO THIPOXUMHYECKNM JAHHBIM MOMET
:“k OHTD BEIYHMCIEH IPH KOCBEHHOM U MPAMOM HX HCHONb30BaHHU. B mepmom
cayuae JI0CTATOYHO ONPEJeINTh CKOPOCTh NOTOKA OJHUM N3 PacCMOTPEH-
. HEIX BEIIIE METOJOB, & 3aTeM IO HEi M JaHHEIM 0 ero NIHpPUHe U MOMHOCTH
onennpaerca pacxon. Bo Bropowm cayuae sajasa pemaercs Hemocpej-
cTBeHHo (Ha ocHoBe IpaBmia cMemienns). OveBHAHO, YTO BTOPOHl HyTh
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BOBMOKEH TOJNBKO TPH ONpefeeHHHX YCIOBHAX, KOTOPHE CTAHOBATCH
AcEsl n3 ypasnenmii [3emnn, 1961]

_ Cy—C
Qs
Q=20 (VI-3)
rie Vi, V, — oGsem Boast 1 n 2-ro motokon B odmeil cmecH, goau €.,
V,+ V,=1; Q;, @, — pacxon cmemmpaomuxcsa notokos; C, Cy,

c C, — KOHIEHTpAIHs XapaKkTepHOTO
KOMIOHEHTA COOTBETCTBEHHO B CMECH
um Bojie 1 m 2-ro MOTOKOB; R — CTeneHb
CMENIeHIA, JOJT ef.

Tarum ofpazoMm, meproe ycioBue,
HEOOXOINMOe JIIsI PeIIeHHs IOCTa BICH-
HOIl 3ajayi, B3aKJII0UYAGTCA B TOM,
4T00Bl TOTOK, pPACX0J KOTOPOrO MBI
XOTHM ONpPEelednTb, 00JA3aTENBHO CMe-
[ mWHBAJCA € RaKHM-TO JPYTHM HOTOKOM,
pacxox Koroporo muasecteH. Leam aTo
yeaosne co0iioaercsa, To0 JA0CTaTOYHO
nyrem 0npofoBaHHs YCTAHOBHTH 3HA-
YeHHA THIPOXUMHIYECKHX XapaKkTepl-
etk C, C,, C, n pemuTs ypaBHEHHE,
nonyuennoe n3 (VI-2) m (VI-3):

S
g\}
/ 3
= ; -\-\\\
~

(==

=

AN AARANNY SR AV AR SRS

i

V2, [z [E233 e4

I—I5 5 (1107

Puc. VI-6. Cxema cMmemenuns Hpn

TOYEYHOM BHEIPEHWH BOJ OHOTO

cocrapa (C,) B TOPHBOHT ¢ BOJAMH

apyroro cocrasa (C,) (mIaHOBO-
MAOCKMIT TTOTOK).

1 — BOROYIOPHEE 2 — moToK

TOJIIIH
NOfl3eMHHIX BOXL ¢ pacxoioM Q;; 3 —
opeon cmemenuA; 4 — TOYEUHBIl pacxon

O nQs (C2—C)

s (VI-4)

Ilpax »aTOM oOCHOBHAA TPYAHOCTH
3aKJITI09AETCA B ONPENeNeHHH CTeIeHN
CMEIIEeHMA 7. JTAa BEJINYWHA 3aBHCHT
OT YCJHOBHWII B3aMMOMEHCTBHA  CMe-
MUBAIMINXCA IOTOKOB W HWHTEHCHB-

Qa; 5 — monepeYHnleé CEYEHHA IOTOKA Qy;

6 — HANPABICHHE TOTOKA Q,; 7—0IIOpHI HOCTH nepeMenrnBaHuA n noToMy
pacopenesienus KouuenTpanmit B 30R€ .
CMEMEHEST H 33 ee HpeAeNaMH. B SHAYUTEJBHOI  Mepe KOHTpOIH

pyeTcsl MONO}KeHHeM ydacTka ompoo-
BAHNA OTHOCHTENBLHO BOHEI BHEJPEHHA BOJ OHOTO TOPH30HTA B JPYIOil.
OcobemmocTn  Oopeola  CMEDIEHHA  MOMKHO  OPOWIIIOCTPHPOBATH
Ha puc. VI-6, Ha KoTOpOoM paccMaTpUBAeTCA ciydail TOYETHOTO LOCTY-
mIeHHs BOABI ¢ KOHIEHTpaumel XapakrepHoro Kommomenta C, m pac-
xomoM (J, B BOMOHOCHEII FOPU30HT (OTPAHWYEHHHIH JABYMSA IapPAIIENb-
HEIMI CTEHKAMH) C KOHIEHTpamueil rommonenta C; m pacxomom ;.
ITy cXeMy MO;KHO ymofo0HuTh alMi0BHAILHOMY HOTORY, OTPAHHICHHOMY
BOJIOHENPOHUIaeMEIMIT GOpTaMu JOJHHEL, B OCEBOIl 9acTu KOTOPOi pac-
1OJI07KeHA INOTJIOMANMAA CKBAKIHA.
(O4eBHIHO, YTO OPEOJ CMENICHNSA, BOSHIKAIOMNA B CHIY KOHBEKTHBHOI
H MoleKyiaAapHo# muddysmm, moj AeHcTBIEM ABWKEHHS BOAB B AJLI0-
BHAJLHOM IIOTOKe BEITAHYT B HanpasleHAN mociegHero. llpm meGoabpmoit
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HHE MOTOKA rpamum opeojia Ha KaKOM-TO PACCTOAHHH 0T TOUKH
:i'oauymeﬂuﬂ (ckpazkmEB) OyayT kKak Obl oTceweHH GOpTAMH JOMUHLI.
1lps 5TOM MOKHO TOBODHTE O JIBYX THIAX CMCNICHHA: IJIOMAAHOM M TO-
- geuHoM. Ecam mmerh B BNy DJomagHON THO, TO Ha yYacTKe OJHHEL
umre auann 0—0 (puc. VI-6) crenenb cMemennsa pasHa eUHATIE, TAK KaK
~ p a00oii TOUKe AaJIOBHAJBHOTO IIOTOKA 3/1eCh CYMECTBYIOT TOABKO
“ememanase Bofik. Brime oroit nuEME n + 1, tak Kak y GopTos momMEB
ANIIOBUMATBHEIL MOTOK AMEET el «INCTHIl) COCTAB.
Herpyneo BUiers, 4T0 mpH IOM@AHOM THIE CMEIIEHHA pedb MIET

[ o TOM, B3aHMOJENiCTBYIOT JM IIOTOKM BCEM CBOMM O00BeMOM Wim Her;
. OpH 9TOM CTeleHb NepPEeMEIINBAHUA He NPHHAMAETCA BO BHUMaHIe,
QuepnjHO, 9TO B HTOM CIy9ae IPH BHEUNCICHHAX HEOOXOAAMO IOIB30-
~ BATHCA CPEJHEB3BENICHHBIME IO ILTOmMAN (I8 NIaHOBO-IIOCKNX 3af1ay)
- uam mo 00BeMy HOTOKA KOHIEHTPAIUSAMH XapaKTepPHEX KOMIOHEHTOB.
~ Ilpu s10M cTeneHb cMelleHNs n B BHOPAHHOM CeYeHNN WIH IOJOCe MOKeT
. ompefielATBCA KAK COOTHOLICHHWEe INMPHHE Opeoja Ko Beeil mupume
ocHOBHOTO moToka (Ea puc. VI-6 — morora ¢ pacxomom @,). Takoit
IyTh PeIieHns Helb3dA Ha3BATh PANMOHAJBHEIM, TAK KAaK JUIA TMOJYIeHHA
cpefnux sHavenmii mapamerpos C W yCTAHOBIEHWS IIMPHHH 0peoia
CMENICHNA HeoOX0AMMO TIPOBECTH JOBOJBHO MAeTAJbHEE paboThl, mpm
. KOTOPHIX pacxo]] AJUTIOBRAIBLHOTO HOTOKA MO/KET OBITH OIEHEH 0OBIYHBIMI
- merogamu. Ilpapma, mEOrMA 1execo00pasHOCTh THAPOXHMAYECKOTO Perme-
. HAA BaJjaYM [0 TUIOMAJTHOMY CMEIIEHHI0 COXPAHAETCA, €CHHm pPACXOT
OCHOBHOTO moToKa (@, ompejeseH TIHAPOJAMHAMUYECKIME METOdaMH,
a Tpebyercs OIEHHTH €r0 NMATAHHE BofaMu 0olee riay0OKMX TOPH30HTOB
(HampuMep, pasTPysKy KapCTOBHIX BOJ B aJUI0BHANBHEI moTok). B cay-
Yae, KOTJla M3BECTeH 3aKOH pacupe/iedeHus KoHmeHTpammii C B opeoiae
~ cMemeHns X0t OBl M0 OTAEAbLHBIM CeYeHHsAM, 3ajia4a MO/KeT OBITh pelneHa
10 IaHHEIM onpoGoBaHus B OfHON TOUKe.
A Bes cnenualbHEX HCCAeIOBAHMIT TPYAHO TOBOPHTE O TOM, IO KAKOMY
 3aKOHY B OpeOJie pacIpefielieHEl KOHIEHTPAIAHW, OJHAKO oOmme TeH-
JeHnun oueBuELl. B kakgoM (gportanbHoM cegennn HanGolee BHCOKHE
- 8HaueHnsA KouueHTparuy C OyAyT cOCPeOTOYEHBl IO OCH OpeoJia, K NepH-
~ depun oun Oymyr ymersmarthesa. [lo Mepe ygameHus oT TOYKH BOSMYIIe-
 HHfA OUK KOHIEHTPAIWHd yMEHBIIAETCA W INOCTeHeHHO MHcYesaer, 4To
CBHI[ETEIBCTBYET O NOJIHOM IepeMemuBannm moTokoB. llpakrmnyeckoe
NCYE3HOBCHNE NMKA HACTYIAET 3HAYNTENBHO PAHBINE TEOPETHYECKOTO.
Korpa pacmonoskerne ¢poHTadbHOrO CEUEHNSI, OT KOTOPOTO HAYHHAGTCH
80HA C IOCTOAHHON KoHmeHTpanmeidr C (paBHOMEDHBIM pacHpeje/eHueM
sHaveHwil C mo miiomann min oGeeMy), H3BeCTHO, TOTA 3a/ada 10 OleHKe
pacxoia OfHOTO W3 IOTOKOB Ha ocHoBe ypasuenus (VI-4) momer Omith
peuiena 1o JaHHEM OJIHOIl TOuKH onmpobosanus. B aroM caydae pacxopst
NOTOKOB y/A00HO BaMEHUTH EJWHNYHLIMII pAacXofaMW, a BeINYuHy R
OpPUHATH PaBHOIL eNHNEE:

3 (Ca—C
g =2l0-0) - i (VI-5)

Qopuyaa (VI-5) Gymer nmaBath mpefcTaBATEeNbHEIE PesyILTATHL HE
TOJALKO IPH YCIOBUHH PABHOMEPHOTO TEPEMEIIMBAHIS MOTOKOB, HO M HIpH
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o0f3aTeNLHOM YCIOBUM PABHOMEPHOTO PACHPENeNCHUA I10 TUIOM@AH
(M1 NAAHOBO-IIOCKOI Bafiavil) MAH IO 00BeMY CKopocTeil (HIbTpammm
(g; = const).

Jas roro wroGsl MOCTABIEHHYIO 3aJiady IO OMPENEJIeHUI0 pacxoa
HOTOKA peulnTh, HEHOCTATOYHO HPABHIBHO YCTAHOBHTH TOURY oOupobdo-
BaHNA, HEOOXOAUMO elle NPABHILHO BHOPATH XapaKTepHHIl KOMIOHEHT.
H xoMnomeHTy mMoKHE OHTH TPEIBABICHE CIENYIONHE TPeGOBAHMA:
1) ero xoumenTpamum B 000HX IOTOKAX OMJKHEL CYN[ECTBEHHO OTIH-
YaThCA; 2) OH JoJieH OBITh TEOXUMHYECKH ycroitums (oOaamath CTa-
6uabHOI gopMoii HAXO/KIEHHA B PACTBOPE, HMETH BHICOKYIO pPacTBOPH-
Mocte W 1. J7.). TaruMm TpeboBaHHAM JIy4Ile BCEro OTBeYaeT XJI0P-HOH

-4 n-z n-1 L8
o,c.,ro RS %Pl e 0. 0.0, 8 00 5,50 0. 0.0 B o "0 glo el o lolb
i (e e B bV L B B R L e S K -

L L) o R Y P i D T P D 6 0. %6 ":"ta',9 2.9

I SR - L - Wradiz

B B2 s RS+ &5
Puc. VI-7. Teoxornueckmii paspes3 OOETHOTO YYaCTKA B JOJHHE P. XOCTHL.

1 — mecYaHO-TAJICYHBIC OTIOHKEHWA; £ — IIHHB, J§ — NeCKH; 4 — OTIOMCHHA Tajeo-
TeHa, § — HHTepBad, 000pYHOBAHHEIT (QHILTPOM.

(em. ra. I). Ecan ¢usnko-XxuMAIecKue yCa0BIs CPesl IIPH TepPeMenIinBa-
HUE PE3K0 He H3MEHFITCS, MOMKHO HCHOIb30BATh KOHIEHTPAINH CYIb-
dar-mona.

Jasa mamocTpanHd BOSMOKHOCTEH HCIOAB30BAHHA YPaBHEHWIl cMe-
IIeHHs OPH ONEHKE PacXofia IOJ3eMHBIX BOJ IPHBEEM /Ba IIpuHMepa.

Ipuxep 1. B pomume p. Xocrsl pacmoxoxked masectuulit 8 CCCP rypoprusit
paiioH, ABIAONNICA HEHe 9acThio I'. Boapmme Coun. [[onqmHa HeBeINKa, MAKCHMAIh-
HAaf MApUHa ee jpocTuraeT 1 xa, a NPOTA/KEHHOCTE OKOIO 2 ra. Bopra moammsl
KPYTHE T CJ0KCHB TTOPOAAME TAJe0TeHOBOT0 BO3PACTA, IPEICTABICHHNIMA IJINHAMI
M MAJOMOITHEIMIT IecyannraMm. CaMa J0JMHA CIO/KeHA ATMIOBHAIBHHEIMII OT/I0e-
HOAMH, MOIIHOCTL KOTOPHIX B HEHTPAABHOH wacTwm jpocruraer 43 ., a B obiacti
maska 50 (pme. VI-7). IIpm sT0M B TONIME AJMI0BOA BLIJIEISTIOTCA JBA BOTOHOCHBIX
TOPUBOHTA: BepXHMWii, MOmMHOCTHH 10—12 x — Ge3mANOpPHEIA, W HIGKHHIL, MOm-
HOCTBIO 16—27 M — mamopHsli. I'OpH3OATEL pasjgeneHnl CjI0eM ILTACTNYHEIX TUINH,
MOITHOCTE KOTOPHIX MeHAeTCA oT 4 710 9,4 M. DTH rOPHBOHTEL I PEJICTABICHEI B 0CHOB-
HOM TaJeYHIKaMH ¢ NecYAHLIM W TPaBeJNCTHIM BAIOJIHATeNeM ¢ JHHIAMH PasHO3ep-
HACTOTO HEeCKa W y4YacTKAMM cO 3HAYATENLHNM DPas3BHATHEM BAJIYHOB. 3anOJIHATEIH
BePXHEro ropudoHTa caaboramancToiir. BepXHME rOpH3OHT MeHee BON00OHIeH, 4eM
HIHCHIN .

B 1953—1956 rr. B goamme p. Xoctel Om0 mpobypeno nse rayfoxme cKBa-
SKUHET, KOTOPHE JAJN BLHICOKOROHIEHTPHPOBAHHYI0 CEPOBOXOPOANYI0 BONY XJI0PH-
HOro marpmesoro Tuma (twn Mamectsr). BOamam ofmoli M3 HEX B aJMOBHANLHEIX
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. ornoikeHmAx OnIm OpOiiieHBl JBe MOTJIOMAIINEe CKBaKAHE raybnHoil mo 50 m.
" B ckB. II-1 magaan cOpackiBaTh MIHEPAJIBEYIO COPOBOAOPORAYIO BORY (cM. Tabmiumy).
~ COpoc IPOU3BOANIACA B HIGKHMIT BOJOHOCHKUI ropn3ont. B exs. I1-2, pacnonoxeHuoi
5 30 a or ex. II-1 BHN3 N0 TeYeHNI PeKl, PURCHpOBAIACH BOJA CMEMIAHHOIO THIA
(camomzams m3 ckn. [I-2 mavamacsa

5.V 1959 1.). Jlaunsie 0 NOrJAONEHHR
B 3HageHNA PACUETHRIX TAPAMETPOR MUHEPAILHOI BOJLI CEB.
b 6man caenyommmu: C, = 13,475 2/4 Cl; -1, 1959 r.

&0, = 0,087 2/a Cl; C = 11,347 2/s Cl;
Q. = 1434,2 x3/cymru.

Beupy T0r0, 9TO TOUKA OMpolOBANEA Ilata
HIKE [0 TOTOKY OKA3ANach BajlaHHOM,
L0 TMPHHATO, 9T0 KONIEHTpanyua B Heil

XJ0P-HOHA OTpajkaeT papHOMepHOe pac-

IMebnr moraome-
HAd, xM3/cymru

. npejierenme KOHNEHTPAIWIT B OPeoie cie- 19.111 = 208,051
MeHus. JT0 AONYMERne B JANHOM CIydae 3L.I11 518,400
ABIAETCA MOBOJALHO TPYORIM, Tak Kaw 8.1V 740,448
peiiunHa C CHJIBHO OTJHYAETCH OT Be- 11.1V 1062,720
amunEst C;. OHAKO OHO BO3MOMKHO TIO- 15.1V 1252,800
TOMY, UTO BOIIBN BOBMYIIAIOMEH CKBa- 18.1V 1728,000
JKIHH  TPAHAIA - O0peoNa MO;KeT OHITh 3V 1434,240

BeChMa Pe3Koil M0 KOHIEHTPAIN. Yelb-
HBIII pacxoji TOTOKA ¢,, CO3JIAHHOTO
NOTJIOMANmell CKBAKIHOM, W3-3a Majoil yZaleHHOCTH OT Hee TOYKH Habmojenia
onpeneasnca mo gopmye

Q2

B=K ’

rge R — paccrosiame Meswy mornomaiomeit cks. II-1 @ Towkoil maGuiopenms
cxp. I1-2, R = 30 x. 3navenme g, oxasanoch pasHnM 7,62, a g, — 1,5 a¥/cymru.
Ilo pammniM onmTHEIX palor cpenHee sHavenme Kopdmuuenta QUaLTpammI
B AJTIOBHATLHHIX OTJI0KeHHsAX p. XocTel cocTapiaaeT oKkoao 20 x/cymrw. [Tpnmmmas
10 JaHHEM Oy PEeHIS MOI{HOCTh HAIOPHOTO BOJOHOCHOTO TOPAS0OHTA B AJLIIOBHAJILHEIX
OTi0KeHNAX 27 a, MOKHO PaCCUNTATH €ro CpejfHHii Nbe30MeTPHYEeCKHl YKIOH i
aaa g, = 1,5 #®/cymru. Monydyennoe spavenne i = (0,003 Bnosme orBevaer peanb-
HEIM YCIOBISM PacCMOTPEHHOIO Y9YacTKA, 9TO CBUJETENLCTBYET O TIPHEeMIeMOCTH
THIPOXHMIYECKOTO METOfla M pemeHus 3ajgad mopobmoro Tmma 1. /
: Hpusep 2. Ypapuenns cMemenns Boj O NPUMEHEHE IPH OPHEETHPOBOTHON
. OlleHKe BeJMYNHH APTe3HAHCKOTO CTOKA (PABTPYSKII apTe3HAHCKAX BOA) HA Teppu-
ropun Ilpmuabmenckoii Hmamubl. MDarT 5TOM pasrpysKN YCTAHOBIEH IO BHIXO[MaM
COJIeHEIX HeTOMHHKOR (pexn Ilesons, Mmara, Bepaska, Papans, IloameTs), pasanme
B COCTaBe 03ePHOIl BOJIKI B MOBEPXHOCTHOM W IPHIOHHOM cjioe 03. WasMmenb (cyfak-
BANLHASA PA3TPysKa), 1O XapaKkTepy NIhe30MeTPHUYeCKO# TOBepPXHOCTH OCHOBHBEIX
BOJIOHOCHEIX KOMILIEKCOB I ApyrnM jageeiM. B. H. Apxanrensckuit [19596] canraer
IIprEaEMenCcKY0 HHSBHHY ONHAM W3 CaMBHIX KPYIOHEIX 0YaTOB PAsTPY3KH apTesman-
CKUX BOJ.
Mo pauELIM PEKAMHBIX THAPOXHMHYECKNX @pabmoopenmii, onybankoBaRHEBIX
B IIIPOJOTHYECKAX EREeTOMHAKAX, HA TIJ[POMETPHYECKOM I0CTY B J. 3anoine
Ha p. [Meaonn 3a 1946—1956 rr. (Bcero 115 mpob) mocrpoen rpadur zaBmen-
MOCTH COJEP/KAHHA XJOPHAOB OT pacxona Bojsl B pexe (pue. VI-8). Ha rpadmm
~ HaHeceHHl TOYKH ¢ pacxomaMm Bojul a0 90 x%/cex. Ilpu Goxsumx pacxojax comep-
ARAHAe XJI0PHI0B oﬁlmqno u3MeHseTcA B mpefenax or 2 10 6 wme/a M OT pacxoa pern
e sapment. M3 pme. VI-8 BUHO, uTo ans pexn co 3HAUNTENBHEIM APTE3NAHCKHAM
TNATAHAEM COJEHLIMI XJODHIHKIMII BOJAMH CYHMIECTBYET JOBOJBHO OTHETIMBO BEIpa-
JReHHAsA THnephoanueckas 3aBNCHMOCTL MERIY PACXOJIOM PERH H COJlepsKanmeM
XJOPHI0B B PEUHOIl BOjie. JTO CBHJETEJILCTBYET O TOM, UTO CXEMATHIECKH IPOIECcC
(hopMupoBaHIA «XTOPUHOCTHY HTHX PER MOKHO NpPeJACTaBNTh Kak pasbaBieHme

(VI-6)

1 Jas Goanmei yOe nTessHOCTH TOJNYUEHHOTO PeNIeHHS CJe0BAg0 OBl TMOKA-
BATh, YTO MPOLECE CMEMIeHIsT HOCIJ CTAMIIONAPHLIL Xapakrep. Hpus. ped.
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MOCTOAHHO MOCTYHADIEro B POKY NOTOKA aPTe3HANCKIX BOJ ¢ HOCTOARHKIM COep/Ha-
HEeM XJO0pH0B, Kojebanue cojepRamiIA KOTOPHX HE HACTOALKO 3HATHTETBHO,
qrobp HaMeHHTH 00I(Hil THHepOoMIYecKIit XapakTep s3asucuMocTn. B nmepnon masoj-
KOB 9T0 NPeHMYMECTBOHHO CKIOHOBHE® BOJEL ¢ OUEHL HIBKHM COJ[eP:KaHmeM XJI0pIH-
JIOB, TpHYeM KOJMYECTBO THX BOJ HACTONBKO BOJMKO, WTO APTE3UAHCKOE NHTAHNE
PeRN IPaKTHYECKA BEIABATE HEBO3MOKHO. B mepnoy cnajxa naBojgka B pexky HATHHAIOT
LOCTYynaTh BOAE GEPeroBoro peryampoBAaHIifA, I B Me/KeHb IpeobrajzaoT IPyHTOBLe
BOALl. C yMeHbIIeHmmeM KOJMYecTBA BOJLL, IOCTYNAMINEH B pexy, Boapacraer Jl0Js
YYACTHA APTe3HAHCKUX BOJ B PACXOJe PEKM I HAYMHAET BRUIBIATHCH rumepioimde-
CKas 3aBHCHMOCTH MEKAY PACXOf[OM DKM ¥ CONep/RAaHmeM XJIOpPH0B. BoJALMANCTEO
TOUEK, He Y/ 0BICTBOPAIOMHAX ranepboandeckoil sapncnmoctn (Ha rpaduke oGBeaens),
COOTBETCTBYET HAYAJY OCEHHMX TABOJAKOB, KOTJla WHTEHCHBHO CHOCATCA IPONYKTHI
rymMupmranan @ eKkaibHOTO BATPA3HEHHA M YBeJIMYeHHe PACX0a Perd mpoucXomuT
HHTeHCHBHEEe COOTBETCTBYIOIMEr0 YMEHBINEHITA MUIHEeDAJHZAMNIT BOJbL.

G.m3eymui
-#.
aorp
L
L]
soke e Pmc. VI-8. Xapaxrtep 3a-
® BICHMOCTH  COJl@PAa His
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Jdas p. Borxosa BuABATE NOA00HYI0 3aBHCHMOCTE TO JAHHEM XUMAYECKHX
AHATH30B BOXKI W COOTBETCTBYIOIINX WM CPEJHECYTOYHHIX PACXOJ0B PEKH HEIb3d,
TAK KAK eKejHeBHbIe pacxomasl Boaxosa saBmeAT or pemmMa paborst Boaxos-
croit I'9C. OpHaro s cpeHeMecAIHLIX BeJMIHH PACXOJa PeKH M Cpe/HeMecAaIHBIX
COleRAHNIL XJIOPHAOB rHuepGoIMIecKasd BABHCHMOCT TAKMKE CYIIECTBYET.

Ha ocHOBAHMH W3JI0/KeHHHX ocofeHHOCTeT QOPMHPOBAHAA (XJOPHIHOCTHY
pex Ileaorn 1 Bojxosa MOMKHO ¢/leIaTh BEIBOJY O TOM, 4T0 (OPMHPOBAHNE TOTO M
HMHOTO COflep/KaHNsA XJIOPH0B B HX BOJe MOKHO IPECTABHTH KaK peayiabtar pasba-
BJICHAS APTe3HAHCKHX BOJ ¢ TMOCTOAHHRIM PACXOHOM M XHMWYECKUM COCTABOM BOJIEL
TPYHTOBHIMH H 9ACTHYHO (/[IA OTAEABHHIX peYHsX GacceifHOB) OOMOTHHIMII BOAMIT.

AK IOKASHBAIOT JIAHHLIE PE;KAMHLIX HAOMIONEHMEI, XMUMHYECKHiI cocraB «pasba-
BIAAIIAXH BOJ A Me;KeHI MOKHO CIMTATh NOCTOAHHERIM. Takmm oGpasoM, fAaa pac-

‘gera apreanaucnoﬁ COCTABIAMER IOBEPXHOCTHOI'0O CTOKA MOKHO BOCHOJL30BATHCH

YPaBHeHHAMH CMeIIeHHA BOJ.

~ Mcxojabre janase, MPUHATHE LA PACIETOB, CIAEAYIONIUe: CPOHES COMepPHKAHNES
xJjopugoB B apresmaHckux Bojgax 2800 me/s (ompenenbHo KAK CpefHAA BeJMYHHA
coflep/RannA XIOPHAOB B CTAPOOCKOJBCKO-IIBEHTOMCKOM BOJOHOCHOM KOMILIeKCE
B IeHTPANLHOM TacTn 03. ManMens mo Kapre M30JMHMIL MUHepaxusanuu [3expauHa,
Koporroe, 1964]); conep:kanme xmopmioB B «pasbasiasmomuxy sogax 8 ae/a (ompe-
JIeIeHO 0 JAHHHIM XIMHYeCKOro aHain3a BOJs OAMKAMIINX pex, IJe OTCYTCTBYer
pasrpyaxa apresmamckux Boj). OcraasHole jaHHEe (CpefHEMECATHLE PACXOMILI
p. Boaxopa ® cpefHeMecAYHLIE COJeP;KaHNA XJOPHIOB B BOJe PEKH) paccUMTaHBI
110 MarepHajaM IHAPOJOTAYeCKAX eKerojHnKkoB. CpejHeMecsaHBIe PACcXoJLl cocTa-
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pasor, M¥/cex: B hespane 202 8, mome 635,1, asrycre 492,7, centabpe 386,9.Cpenne-
| MeCAYHLIC COjlepiRaHuA Xaopuzos, xezfa: B despane 36,0, mone 22,8, asryere 27,6,
- eentabpe 30,8, IlockoabKy cocTap BOAL B peke y pasHuXx Geperop m mo raybnne
. He MEHSeTCs, CMeMIEHHe IPYHTOBHIX il APTe3HAHCKNX BOJ MOMKHO CUHTATH IOJHBIM.
. B peayabrare mojcueros mo gopmyiam VI-2 u VI-3 nas Me;ReHHEX MecAnes
. HOJYUeHH cjeyiolue peayabrartsl. IIpH IOJlcYeTe 10 MHOTOJETHHM JaHHEM apre-

. 3uanckuii cToX Q,pr cocraniaser, 4/ces: 8a genpann 2900, moas 3300, asryer 3400,
~ cenrabps 3100. lfrcpe,uueu MOKHO HPUHATE Qapr == 3200 a/cer. ITopeumranmptit
.~ aHajxormgHEIM crnocoboM mo eyabdar-momy apresmaHcKmil CTOR cyandaTHEIX BOJ,
. cBAsamERIX ¢ Yymosckumy rumcamm B Oacceitme p. lllexonw, cocramuser 300 .u/cex.
B PaceMorpenupie 0co0eHHOCTH MITAHNA MPHAAIOT IIIPOXUMHI per Ilpunapmen-
. CKOil HESHEH paj cnenuduuecKux gwepr, oTINYAROMX WX OT GoabmmucTBa pex Ce-

a
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~ Pue. VI9. Xapakrep B3aBHCHMOCTH COACP/KAHUS THAPOKApPOOHAT- W XJIOP-HOHOB
0T cymMmbl monoB 1aA p. Boaxosa (a) (mo panmuim 3a 1946 u 1948—1954 rr.) u paa
p. IMMexonn (6) (mo mammeim sa 1946—1956 rr.).

- Bepo-3amaga CCCP. IIpmBefeM HEKOTOPHE XapaxkTepmeTurn jusA pex Boaxosa
1 MMlegonm. ;

- W3 rpadmxa, wpusepennoro ma puc. VI-9, ¢ Bugmo, uwro pua p. Boaxosa
BaBHCHMOCTD COfePHRAHNA THAPOKapGOHATOB OT CYyMMH HOHOB BLIPAasKaeTcs MPAMOiX

aunneii. YpapHeHue 3Toil MPAMOit mMeer By AC = 2,5 HCO,—38.

* Tarag 3apMCAMOCTH COBEPIIEHHO He XapakTtepHa A pex Cesepo-3anana CCCP.
ITH pexn HMeoT HAPOKapOOHATHEIT KaJbIMEBHI COCTAB BOJE, IODTOMY SHAUEHIE
- yraosoro xoaddunmenta obeaHo mpnbamkaerca k 1,33 (koapdunment naA gacToro |
acteopa rujpoxapbonara xanenus). Ilpnsenennoe ypasmenme Jyis Bonxosa mpu-
IITKARTCS 110 CBOEMY XAPaKTepy K HOX0OHLIM 3aBHCHMOCTAM [ 00lee 10/KHKX Pek.
1 Jaa p. Mexorn (pwe. VI-9, 6) npamonmueiinas 8aBHCAMOCTL COXpPaHAETCH
TOALKO B mpejenax Muaepaimsamun A0 160—180 me/a, a upm Gonee BHICOKOI MuHe-
- paamzamun cojgepamne HCOg nourn me ypennmuneaercs. Kak ykasupaer O. A. Axe-
KmH [1950], Taxoil xapakrep 3aBHCHMOCTH JIIA PeK ¢ IOJ3eMHBIM IIHTAHHEM CBA3aH
€ TPYAHOCTRIO coXpamenns B Bofe Goabumx Komrgects CO,, HeoOXofuMBIX JUIA NOJ-
- Jepmamus pasHoBecHOTo coffepamma HCOg.
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JasucumMocTh COoACpRanuA XJIODHAOB OT CYMML HWOHOB OJA P. Boaxosa BhIpA-

saetcs ypasuemieM 2O = 4,2 Cl + 55. Peskoe yMeubimenme yraosoro roaddu-
uienta 4us p. Boaxosa ! cBN/IETENLCTBYET 0 BO3PACTANNN PO XJTOPHI0B B (opmii-
POBAHITE XUMHYECKOTO COCTABA BOJXOBCKOI BOJBIL.

Ias p. lllenonn ¢ ypesnyeHnes MIHePAINZANNT ITPAMAs MePexo[uT B KPABYIO,
NOJYePRUBAIONIYI0 BCe BOZPACTANMIYI0 POIL XIOPHIOB B (OPMIPOBAHHE COCTABA
PEYHOI BOJIBI ¢ YBEANYEHNEeM ee MIHepadm3ari.

OMEHKA MHOW/JILTPAITHOHHOT'O
NUTAHHAA I'PYHTOBBIX BOJ 2

Cxemarnzamust npouecca (OPMHPOBAHNS TPYHTOBBIX BOJ

XuMAYeCKNit COCTAB TPYHTOBHX BOJ (OPMHpYeTCA B peayabrare
I'HJIPOTe0JIOTMIeCKOr0 IpoIecca, HMEnIero Jisa IVIABHRIX HampaBie-
HIlf — BHIIETAYABAHIIE N COJNEHAKOIVIEHHE, MPOTEKAIONNX B 30He adpa-
I[N I TPYHETOBOM mOTOKe. B 3aBmcuMocTH OT cooTHOmeHHs atMocdepHbix
0CA/IROB 1 MCIapeHns HaMeYaloTCA /(Be OCHOBHEIE 30HEI: I'PYHTOBEE BOJIHI
KOHTHHEHTATHHOTO 34COJEHHS H TPYHTOBHIE BOJB BHINEJaYNBAHNA.
B reuenme roja cooTHOIMEHNE KOIHIECTBA BOJLI, MOCTYHAIONIE B TPYH-
TOBHIE BOJABL B BHUJE ATMOC(EPHHIX 0CAKOB (K HEM MOKHO ITPHIHCIHTH
1 Tajble BOJKL), M BOAB, YXOAsIieil B mpouecce MCOAPEHHHA I'PYHTOBHIX
BOJ, CYIECTBEHHO Kodebmaerca. ITH KoXebamusa NPUBOIAT K COOTBET-
CTBYIOOIIM Ce30HHHEM H3MEHEHHAM B XAMHYECKOM COCTABE TPYHTOBBIX
BOJ H BIMAKT HA WX YPOBEHHBIH DPeKuM.

Bech mexanusM (opMEpPOBAHHA XHMUYECKOTO COCTABA TI'PYHTOBBIX
poji (IpI OTCYTCTBHH INMTAHHA W3 JIPYIHX FOPHBOHTOB M MCKIIOYAS IIPO-
IeCCHl TIOTJIOINEHMA M 0OMEHa MOHOB, ;RUSHEEATEIHLHOCTH OPTAaHH3MOB
T, J.) MOHO n300pasuth ciaegyioimum odpaszom. Yacrs armocdepHBIX
OCAJIKOB TI0 TPEIIHHAM M IOPaM IPOCATHBAETCA 0 YPOBHA TPYHTOBHIX
popt (mEduanrpanus). Ha csoem myrtnm oHa pacTBopsieT I BEIIETATNBAST
PasIIgHEe COJM M XUMHYCCKIE COC/[MHEHHS B 30HE adpai(i II CMemn-
BAeTCA ¢ TPYHTOBBIMI BOJAMH, H3MEHA X MuHepamusammio. Menapenne
HAKJIAJBIBAET HA BTOT IIPOIEce cBOil oTnedaTok. Il puBeeHHsIl MeXannsM
(opMEpOBAHNA XWUMHYECKOIO COCTaBA TPYHTOBHIX BOJ YKIaJHBAaeTCA
(mpu creTaHHEIX JOIYIICHHAX) B CAGAYIOLLYI0 CXeMy:

1) armoceprsie ocajiky, cocraRagwme nHOUILTPAIHo, odoramanT
CBOK0 MHHEDAJIH3AINI0 3a CYET BHINEIAaYNBAHHA IOYB U TPYHTOE 30HEL
aspamui;

2) TPYHTOBBIE BOJBI B pesylIbraTe ICHAPEHHA YBEJINIHBAIOT CBOIO
HAYAJIBHYI0 MIHEpPAIn3aIuio;

3) atMocepHEle BOIBI, IPOIIE/IINE B0HY a9palHl, B3AMMOJEHCTEYIOT
¢ CPYHTOBHIMII BOJAMH, M3MEHHBIIAMI CBOI MUHEPAJIH3AIHNI0 B Pe3yib-
TATE MCHAPEHUS.

N3 cxeMsr mcraouaercsA Boja, MONAJA0MAA B 30HY adpaiiuu, HO He
JIOCTUTAINIAS YPOBHsA TPYHTOBEIX BOJi BCJE/ICTBHE HCIAPeHNA, TpaHC-
nupamgnn M yBAa;KHEHWSA 30HB adparum.

1 HanpaMep, Aas cMme;xuoro Gacceitna p. JIyrm, mo KOTopoili HET pasTpyskH
CONCHHX BOf, ®TOT Koapdmmment pasen 38.

2 Hpﬂ OTCYTCTBHI WMHOI'0O BHJA NHTAHHA TPYHTOBLRIX BOX BeJUYHHA lIHdJHJIL-
TPALl paBHa JUHAMHTECKIM s3anacam.
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Crporo ropopsi, NpOLECCH PACTBODPEHUS W BHIEJIAYNBAHUA TPOMC-
~ XOjisIT He TONBKO B 30HE adpanui, HO M II0 OYTH JBHKEHHUA TPYHTOBOTO

'a‘ MOTORAa. O,IIH.aKO AHAJIH3 PEeRIMHBIX HEI.GJIIOI];EHHJ& H  pernoHajJdbHBIX

MATEPHATOB MO0 XUMHICCKOMY CTOKY NOKABHIBAET, 4TO Hambolee aKTHBHO
9TH Tmporecck nporexaioT B 3omne aspanun [[lasmon, 1967].

Taxum ofpasoM, MOMKHO CIHTATB, UTO JAHHAA cXeMma (HOpPMUPOBAHIST
XHMAYECKOTO COCTABA W MHEOHEPANUZAIHu IPYHTOBHX BOJ 0CTATOYHO
TOTHO OTPAKAET CYMIECTBO IPOMCXOAMIEr0 IPOIEcea.

B roposom riujiporeorormgecKoM mMUKIe TPYHTOBEIX BOJ BCEria MOKHO
BHEIUTH, N0 Kpaiigeil Mepe, ABa MOJAPHLIX NEPHOLA: HOAbEeMa YpOBHEI
u nx coaga. A. A. KHomomnsuanes, B. C. Kosagescknit u C. M. Cemenosa
[1963], msywas permoHaIbEEIE OCOOEHHOCTH DPE/KUMA TPYHTOBHX BOJ
CCCP, ycramoBmam pAfx BasKHBIX 3aroHoMepHOocTeii. OGo0mas nX BE-
BOJBI, MOM{HO CcKasathk, yro Ha Teppuropun CCCP cymecreyoT apa THmA
TOJOBOTO YDPOBEHHOTO PERNMA TPYHTOBHX BOJ: C JIBYMA HOABEMAMM
M IBYMSA COAJaMi U ¢ OFHUM IIOXBEMOM I OJHAM CIAJOM.

H mepBoMy TADY pe:RuMa OTHOCATCH 30HBI M3OBEITOYHOTO M yMepeH-
HOTO yBiIakHenns. J[1g HUX XapakTepHH BECEHHOII H OCEHHWIl IOIHEM
M JeTHMIT 1 3uMANi cnay ypoeHei. IIpn aToM B 30He N30KTOYHOrO YBIAK-
HEHNsA JeTHHI cmaj HerTy0OKo 3aleraiiiuX TPYHTOBEIX BOJ[ Tiepe-
MejKaeTcd ¢ HeOONBIINME MMOTBEMAMH, COBOATAIIIAME C OT/EIbHEMH
WHTeHCHBHEIMII JCTHUMA TORIAMI.

Ho BropoMy Tnmy peikmma ciefyeT OTHECTH 30HY HEIOCTATOTHOTO
yeaaxcHeHNsA. B aroii 30He orMevaercsa YeTKHil BeCEHHMIL I0/{beM YpOBHE
W JIeTHE-OCEHHWI MUHUMYyM. B 30He HeIOCTATOYHOTO YBIA/KHEHHS
KPaTKOBPEMEHHEIX IOXheMOB ypoBHeil He malmomaerca. Bceaencreme
MAJOT0 KOJWYECTBA BHINAJAIMMX aTMOCPEepPHBIX 0CAJ(KOB OCEHHEro
1OJ'BEMA Y POBHEIl 37[eCh TAK/Ke He IPOHCXOMHT.

Ha ocroge manomxenHOr0, mo-suanMomy, He Oyaer Goabmmoil omudKoil
NPUHATH, 970 IPH DOXBEMe yPOBHElH mcmapenne ¢ MOBePXHOCTH I'PYHTO-
BHX BOJ HE TPOMCXOAWT, a MpH CHajJe OTCYTCTBYeT HHQWILTPAIMA.
Taxoe jponymenne HamGomee OJHBKO K pealbHHEIM YCIAOBHAM I B30H
YMEpEHHOTO U HeJOCTATOTHOTO YBIAMHEHNA, 4 TAKMKE JJIA 30HH BIAKHBIX
cyOrponnkos. B soHe m30HITOYHOr0 YBJIAMKHEHHS OHO MOJKET IPHBECTH
K BaMETHEIM OmMMOKaM BCJIENCTBHE TOTO, UTO JeToM Heloiabimas HHQHIb-
TPAIHSA BCE JKEe CYMECTBYeT.

CaMOCTOATENBHOCTE KAyRI0OTO PE/KUMHOIO TEPUOJA TIO3BOJAET BECh
nponece OpPMEPOBAHAA XHMHYECKOTO COCTABA TPYHTOBHIX BOJ pasOurh
Ha jpa Oojee mpoersix drama. Ilepsslil Hran BO BpeMeHU cOBIAAET ¢ me-
PHOJIOM 110/{b€MA 38PKAJIa T PYHTOBHX BOJ, BTOPOl — ¢ IEpPUOJOM CHAaza.

Jlist mepeoro 9TAma HA OCHOBAHUN YPABHEHII BRIETaYNBAHAA I pac-
TRopenna ropaslx nopox [Bepurmm, 1957] Ghlmu BEIBeEHE! clefy0mne
sapucumoctn [Ilasiaos, 1966]:

JAIA TWUIeHOYPOTo THIOA 3acoJdeHHdA IOpoJT 30HbLL aspanun

<A RN
ar ———
C==+ —;:.Z\—E ot Cmax— (Cmax_' CO) e KMy ean 3 (VI-?)
1+
M
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JUIA THCHePCHOr0 THIIA 3aCOJeHMsA IMOPOJL 30HBI ajparui

Ch : 1
e et 1. SO e I o
M V Myl

rje C — KOHIEHTpaUusA paccMaTpuBaeMoii coam (WM WOHA) B KOHIE
HepHOojia M3MEeHeHHA IoJoKReHus (HOAbeM — cmaj) yposus, mefa; Cy —
KOHIEHTPAINS 9TOM 7Ke cOMM (HOHA) HA MOMEHT Havaja IMOAbeMa yPOBHA
(Ba KoHel mpepmecTBylomed Memenn), mz/a; Cp,. — KOHIEHTpATHA
Tpe/IeTFHOT0 HACHIEHUSA BOIB COJNAMH JAHHOTO cOocTaBa (HIH pPaBHO-
BeCHAfA KOHIEHTPAIHA COOTBETCTBYIONIEr0 MOHA NpH [JAaHHHX YCJI0-
Busx), mefa; C, — cpefHAs KOHIEHTpAuaA coln (HoHA) B aTMOCHepHHIX
ocagkax, aM2/i; | — HEOCTATOK HACHIIEHHA mnopoj Bojoil; A —
OpHpAaleHNe YPOBHA 3a HEepHOJ MOJbeMa 3epKalla PPYHTOBHIX BOJX, M;
My — Momgynb TPYHTOBOTO CTOKA 3a NMEepMOJl HOABEMA 3epKalia TPYHTO-
BHIX BOJI, M; by — MOIHOCTH 30HK adpanun (CpegHAA 3a NePHOJ MOABeMa
yposHa), m; A, A, — xoadunuenTr, oTpa;Kaomue o6mHe YCIOBHA
1

nEQEIbTpanum, & 2 . :

ITpusenennsie ypaBHeHHA MOryT OBITH pEHIEHH] OTHOCHTENLHO BEJH-
guEbl My DpH COCTABJIEHHN CHCTEMBI JUIS ABYX KOJOJIEB WIH CKBayKUH,
HAXOJIAIMAXCHA B CXO/HEIX TEOJOTHYECKNX ¥ THAPOre0JOriueckux yelo-
BUAX, KOTJA MOKHO NPUHATH, YTO BeJWYHHA HHQUIBTpamuu Ha 00OHX
yYacTHaxX OHHAKOBA:

My-+uAH = My +pAH". (V1-9)

Jaa sroporo arana ¢ momompio ypasaenmii B. M. Jlerocraesa [1951]
Oputa modydeHa Qopmyla I ONEHKH WHTEHCHBHOCTH HCIIA PEHUSA
¢ mosepxHOCTH I'pyHTOBHX BoA (W, ma/cymru) [Ilasmos, 1966]:

Cw=C,(14+252). (VI-10)

rae Oy — KOHNEHTPAIUs JAaHHOH coJAM (MOHA) B KOHIE MEKEHHOTO
nepuojia (Ha MoMeHT onmpoGoBaEms), m2/4; C, — KOHIEHTPAIUA 3TOIl ke
coin (HOHA) B MOMEHT MaKCHMAJIBHO BHICOKOIO CTOAHHA yPOBHEI (Ha KO-
Hell arama mojbeMa yposueil), wm2/a; I'yy — DPONOMKHTEABHOCTh chaja
(sroporo srama), cyrkm; D — xoapdunuent muddysum, mn/cymru.

Yro0Br cocraBuTh W PEIINTH YPABHEHHA THIPOXHMHYECKOTO PERUMA
(VI-7), (VI-8), (VI-10) ormocurenbno Beamans My m W, meoOxommmo
NPOBECTH OT Tpex fi0 msATH oupoGOBAHMIL ¢ M3MEPEHHeM ypOBHe:, Temme-
paryp, pH m o0mmmu xummdyecknMu amaxnsamm. Ilpm mepsoM TtHme
rOJ[0BOT0 YPOBEHHOTO pEKIMa (JBa MaKCHMyMa, [BA MHHHMyMa) Heol-
XOJINMB JIAHHHIE 32 IEPHOJ /IBYX MAKCHMYMOB H TpeX MHHHMYMOB: 31M-

_HAfL MEKEeHb, BECEeHHWH ©oabeM, JIeTHAS MeKeHb, OCEHHHI IOJbeM

i CHOBA BUMHAA Meskenb. Ilpm sTopoM Tume romoeoro pexnma onpobosa-
HOE CIeAyeT HPOBOJHTH B JIETHE-OCEHHION MEKEHb, 3NMMHE-BeCeHHHIL
MaKCHMYM U CHOBA B MEKeHbD.
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IMoayuenne m 00paboTKa NOJEBBIX MATEPHAIOB
ISl penieHnA ypapHenuii rupoXuMHYecKoro peskuMa

. Jlast Toro uroGH € MOMONIBI0 YPaBHEHUIl MUIPOXHMIYECKOTO pesknMa
. MOJCYMTATE nndmnmpauﬂoﬂnoe OHTaHNEe TPYHTOBHIX BOJX, HEOOXOMIMO
. [pOBECTH ONpeielleHHbIl KOMIUIEKC THAPOTe0]0THYeCKHX HCCae0BAHMIT.
OGHOBHaH Hesdb 3THX WCCIe0BAHMI JOJ/KHA BAKIIOUYATHECA B BEIACHEHHI
| YCJOBWIl IHTAHNA, BIVKEHNA W PAsrPYysKH, a TaKike XapakTepa peskuMa
. PPYHTOBHIX BOJI pPA3IMYHBIX TeOJOTHIECKHX KommiaekcoB. Ilpu arom
nmoaessie paloTel Caelyer OPraHH30BaTh M IPOBECTH TakuM ofpasoM,
qro0B MO HX PesyabTaTaM IIPefBAPUTEIBHO MOKHO OBIO KAYCCTBEHHO
ONEHUTEL CBA3h XHMHYECKOrO COCTABA TPYHTOBEIX BOJ C YCIOBHAMI WX
Bo00OMeHa.

[Mepsrrii aran MccaeTOBAHUI TPAJNINOHHKIL: 0 QOHIOBHIM 1 IITe-
paTypHEM MaTepHaTaM uayuaerca (uIHKO-Teorpaduieckas, reoJaoru-
yeckas, reoMopdosornueckas H THporeoidormdeckas obcTaHOBRKa paii-
ona. Bes nndopmarnusa oCMBICTUBAGTCA ¢ TOYKHM 3PEHNS PANHOHAJIHHOTO
MIAHHPOBAHNUA TPEJCTOAMMX Modessx pabor. OcHOBHOE BHUMaHHE mpH
ATOM YAeACTCS CIEYIOMMM BONPOCAM:

1) ycraHOBJEHUI0O BpEMEHHBIX TPaHHI[ HEPHOJIOB NIOJBEMA H cHama
YPOBHEH BCEX MOBEPXHOCTHRIX M IOJBEMHBIX BOJ;
2) reoMopOTOrHIECKOMY M JINTOJOTO-CTPYKTYPHOMY B3aHMOOTHO-
IHEHNI0 Pas3INdHBIX Te0JorudecKkux o0paszoBaHMIi;
3) yCTAHOBITEHMIO  BOBMOJKHOCTH  B3aNMOCBASH  IOBEPXHOCTHBEIX
W apTe3maHCKUX BOJ ¢ TPYHTOBHIMH BOJAMH;
4) XapakTepy pacmpemeleHHA M XIMHUYECKOMY PEe/RMMY aTMocdepHBIX
0CaJKOB B TOJIOBOM IIHKJIE;
5) coCTABIEHNI0 MOApPOGHOTO KajacTpa BCeX MPOoOYpPEHHKX W HAXOMIA-
 muXcA B mpomecce OypeHHWs CKBAajKUH, W3BECTHEIX WMCTOYHHKOE,
BO703a00POB M HPPHUTAHOHHEIX COOPY/KeHMIl, PACTION0KeHHEX B HCCIe-
JlyeMOM paiioHe.

Bropoii aran paGor mocur PEKOTHOCIMPOBOYHEIT XapakTep. B sror
Tepuog CosfaeTcs onopnaﬂ ceTh JUiA AalbHEHIINX pPERUMHEX OIpPO-
GoBaHmil.

Ha rperbem arame uccixefopaHuii NpoBOAMTCS THAPOreoJOrHYECKOE
onpoGoBanue 1 HAOMIIOJEHNE IO CO3aHHOI ONOPHOH CETH BOTLONYHKTOB:
uamMepsoTea yposun (mednrer), remneparypa m pH Bops, orfupaiorca
npoOsl HA 00mMIT XAMWYECKHWI AHAAN3 W XUMWYECKH® KOMIOHEHTH,
upepycmorpennsie coorsercrsyiomumu ['OCT mo xawecrey som. Onpobo-
BAHUA OPOBOJATCH B MAKCHMAIBHO C/KATHIE CPOKM H JIOJYKHEL COBHATATH
¢ TepHOJAMH MAKCHMAJbHBIX N MHHHMAJBHHEIX IOJOMKEHHH YpOBHEIl
TPYHTOBHIX BOJIL.

ITocie szaBepmennsa modeBmX pabor Bech MOMYYEHHEIH MaTepHad
cieryer cucreMaTHsupoBath # 0000mmrs. CocTaBIANTCA TeoTOrHIecKasnt
Kapra, paspeasi, tabanus, 00001a0IMHe CBEJICHUA [0 OTKAYKAM, HATHE-
TamMAM, HalHBaM, XHMHYECKOMY cocTaBy Bofi u T. A. Boabmioe BanManne
CJeflyeT y/leasTh COCTABICHHI0 THAPOTe0JOTHYCCKHX KapT: Kapre IHAPO-
N30THIC, THAPOXHMHUYECKO W 0COOEHHO PE/KHMHEIM THIPOXHMIYCCKIM
11 Y pOBEHHBIM.
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Bech momydennsni MaTepHal HCIOMB3YETCA IPU PEIICHMT Y paBHeHHIT
THIPOXHMAYECKOTO peKHMa oTHOcHTenbHO BeawanH My u WTy. Cn-
CTeMHl YpaBHEHHI, MOJJIAIONMecsS pacuery, COCTABIAIOTCA HA TepHOBI
onpoGoBaHmil JUIA BOMONYHKTOB, PACHOJOKEHHHX B Ipemenax ofHOI
PEREMHOI TUAPOXUMHUYECKOIl 30HBI, HA OJHOM I'HAPOXIMAYECKOM moJe,
B OJHHX Te0JIOr0-CTPYKTYPHHX YCIOBHAX.

TounocTs onenkn WHOWILTPAMOHHOIO NHTAHHA TPYHTOBHX BOJL
N0 YPaBHEHIAM I'H/{POXHMHYECKOr0 PEKHMa BO MHOTOM 3aBHCHT OT Ipa-
BIIBHOCTH BhiGOopa cpokoB ompobosanus. Yem memnme cpoxun ompo6o-
BAHHA COBIAZAIT ¢ NePHOAAMI MaKCHMAILHEX ¥ MAHUMAJIbHKX CTOSMHHIL
VPOBHA, TeM 6osiee TpyOsl JIONYMEHHA O CAMOCTOATENHLHOCTH Pe/RIMHEIX
NUEKIOB, TeM 0ojiee BEIHKU SaHIKEHHA PE3yJIbTATOB HIPH BRYNCICHNI
ofmeii THGUIALTPANT i HCOAPEHHA ¢ NOBEPXHOCTH IPYHTOBHIX BOJ.

Besxmit cmocod BeiGopa cpokos ompoGoBamusi Gasumpyerca Ha mare-
puaje mpefnymux HalMofeHni, u, KaxkoB OB 9TOT MaTepmaa HI ObLI,
CTATHCTHYECKMIT WM CAYYAMHEI, ommuika B BEIGOpe CpoKoB HensldexHa,
TAK KaK KOHKPETHEIH, HPeACTOAMMIL T0/] HCCATOBAHMII MOMKET 3aMeTHO
OTHJIOHUTHCA OT BCEX HMPeILIIYIIHX.

Brixon specs, mo-BuguMoMy, OMH: CRATHIe CPOKI If CTPOIMIl MOPATOK
onpoGoBanusd, a Tarke 00A3aTeNBHbII KOHTPOIb, T. €. IOBTOPHOE OIPO-
GoBaHNe HEeKOTOPHIX BOJONYHKTOB B OAHH I TOT :xe mepmof. Ilpu cymie-
CTBEHHBIX OTKJIOHEHUAX Pes3yabTaToB KOHTPOJABHOTO ONpo0OBAHHUA OT
OCHOBHOTO CJEAyeT BBECTH KOPPEKTYpY, SKCTPANOJNDPYS €e Ha BCe
ocranbHsie Jaspse. HakmnM Jossken ORTL IPOLEHT KOHTPOJIS, MOKA
CKas3aTh TPYAHO, JJIA 9HTOro HeoOXOMHMEL [OMOIHUTENBLHEE HCCJe-
JTOBAHNA. .

IToayuennast B peayunbrare THAPOTEOJOTHYCCKHX HCCICTOBAHNIT MMH-
dopmaiia JoJKHA TO3BOAUTH paccinrarh ¥ BeiOparh Benuwuunnt C g,
Conaxs I 2 1.

Beanunma C, npencrasasier co0oi cpeJlHEB3BENIEHHYI0 KOHIEHTpA-
[0 MHTEepecyoleii Hac coium B atMocepHBIX O0CAJIKaX, BHNABIINX
3a mepuoj noxbema yposa. Honunenrpanus orgenbroil comu Cj Moner
OBITH 3aMCHEHA KOHIEHTPAIHEl OJHOrO COCTABIAMIEr0 ee MOHA. JTY
KOHIIEHTPAIMIO MOKHO HAHTH, COCTABMB TI'MIOTETHYCCKHe KOMOWHATIHH
coxeit mo upasmry Mpesennyca. Ilpapna, cucremarusanus, npefosKeH-
pag @DpeseHnycoM, HOCHT HECKOJNbKO VCIOBHBEIL XapakTep W, CTPOro
roBOps, HE COOTBETCTBYET EHCTBHTENLHBEIM XHMHYECKEM PaBHOBECHAM
B pacrBopax. OfHaKo B Kakoii-TO Mepe OHA dTH PABHOBECHA OTpakaeT,
MHOCKOJABKY OCHOBAHA HA NPUHIIMIEG PACTBOPHMOCTH pCAIBHBIX COJeil,
HMOHBl KOTOPBIX ONPEJEeNANT XUMAYECKH COCTaB TaHHOL BOJBL.

Bemmunna woHUEHTpAmuHn NPEReNbHOT0 HACHINEHHA Kakoii-nndo
coin Cpray, TO CYHIECTBY, SIBISCTCSA €e papBHOBECHOII KOHIIEHTpaIiHei
B pacTBOpe IpH JAHHEIX YCJIOBHAX, 4 HOTOMY OTHOCHTEIBHO IPOCTO
HOJIaeTes PAacYeTy IO BaKOHY JeMCTBHA MACC, T. €. UYepe3 KOHCTAHTHI
papHOBecmsA. Jlas aroro, Kar mpaBmiIo, JIOCTATOMHO HMeTh CBEJEHIA
0 HNCXOJHOMY XHMHYECKOMY AHAQIH3y BOAE (aTMocepHEX ocajgkoB),
sHaTth ee Temmeparypy m pH no mmdurprpannm m mocie.

Ecan npn pemennn ypapHeHHII THAPOXUMHYIECKOTO pe;RuMa pac-
CMATDPHBATH BBIIEJIAYNBAHNE KapOOHATOB KaJbIUA, TO pacdeT Bejl-
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quast  Cp,. JYyYlle BCero NpOUABOAATHL 10 CXeMe, pacCMOTPeHHoil
y P. M. T'appexca [1968] mas cayuas, Korpa cncreMa HaXOZUTCA B PABHO-
. pecu ¢ raiapiuroM npn gaEHOM pCo, 1 npoussomsHoMm sHavenum pH.
- Pasymeercs, ypapHeHHe THAPOXHMHIYECKOTO pe/KHMa TPYHTOBEIX BOJ
. MO'KHO pemaTh He 00f3aTeNbHO II0 BHAYEHUAM KOHIEHTPAIMIl COJeIl,
A" a Jyqnie u Npome Mo COOTBETCTBYIONTIM HM KOHIEHTPALINAM KaKOT 0-1H60
~ 0JIHOTO COCTABIAIOINEro HOHA.

Touroe smagenue BeJINIHHE Koatb(bmmeﬂ'ra m{d}tbyum D pns KoH-
KPETHOTO MOHa MoeT OHTH HAUleH0 B CHPABOYHOI IHTEparype IO
xovin. OHaKO AMANA30H PAasINUNA 9THX BEJINYHH IS HOHOB, COCTa-
. BAAIAX OCHOBY NPHPONHHX BOA, B00OmE roBOpsA, HEBEJNNK, I IIf
BRYNCJIEHNA MHTeHCHBHOCTH ncnapesna W mo ypasmenmio B. M. Jlero-
[ craeBa MOKHO NOJIB30BATHCH CpeJHAM 3HaueHHeM Kodpdmmuenrta aud-

~ ¢ysun B skugrocTax (107° ex®/eex) [MMyxosmmrmii, Msapnmam, 1963].
B pomomocEOM ropuszorTe Aupdysus mper He MO BCeil mIOIMAJ,
~ a TOABKO N0 KAamIIApaM, 3aloJHeHHHEM TPYHTOBOH BOJOi, MIOL@A/b
~KOTOpPHX cocrapiager okoxo 0,1 wactu or obmeit mosepxmoctn [Jlero-
~ craes, 1951]. Ilosromy cpepuee smauenue Kospduimenta puddysmi
- MmojsHo  npuEATh  paBHEM  107% cu’leex  wam, npmbansnreabHO,
B 9 aw?/cymru. Beanuuny p Mo;KHO GPaTh B COOTBETCTBYIOMICH CIIPABOYHOIL
I amreparype.

Xapakrrep 3acOJeHHS TPHPOIHHIX TPYHTOB JIOBOJILHO PasHO0OpaseH.
Opuako ecaym MOAXOAUTHL K 3TOMY BONPOCY € IPAKTHYECKUX IO3MIMMIT,
TO MOKHO CYHTATB, UTO Jisi OOJNLIIMHCTBA W3 HAX 3aCOJEHHE DPEaIbHO

T\.-

g
# CBOJANTCA K JBYM IpeleJbHBIM THOAM: IIJIEHOYHOMY M INCIOepPCHOMY

[Bepurun, 1957].

Ilepriit Tnnm zacolemust JOBOJBHO YACTO BCTPEYAETCA B CKAIbHBIX
1MOPOJaX, KOTAA BOJOPACTBOPHUMEIE COEJMHEHISI BRICTIIAIOT HOBEPXHOCTD
TPENuH. 3aCOIeHHOCTh PHIXJIBIX IPYHTOB MO;KeT OHITh OTHECEHA K 9TOMY
THITY, €CJI BOJOPACTBOPHMEIE COJIII B Pe3yJdbTaTe OOMEHHHIX pearIiHil

M KpHCTALIN3AINH 00BOJAKHBAKT PYHTOBYIO 9aCTHILY.

Bropoit tTim saconmeHus OwnBaeT pasBHT B TeECYAHHEIX, INIMHHCTHIX
| M J@CCOBHJHEIX I'DYHTAX, IPU ITOM BEPAINIEHHOCTH COJeil MoieT OBITh
 OpejcTaBlieHa BechbMa TOHKOJMCHEPCHHIM MATEPHAJIOM, N3MEepPAEMBIM
[ momsmm MmimmMerpa. ey
[To-Bngumomy, mpomie Bcero BOOpPOC O THIE B3ACOMEHHS PENIALTCH
- IIPW BH3YAJIBHOM 11 MHKPOCKOIINYECKOM I3yYeHui KepHOBOTO M mTydHOTO
MaTepHaJa.

Henoapzosamine ypaBHeHHmil TIHPOXRMHYECKOr0 pesKiMa

B 1960—1962 rr. A. H. Ilasios ygactsoBal B IPOBEJEHMIT PERIM-
HEIX TH/[POTe0IOoTHYeCKNX mccaefosanuii na YepHOMOpCKoM mobepessbe
Haprasa B npegenax Agaepcroit Enamensocrn. Pa6orsl OsL1H ocTaBIeHE
TakuM 00pasoM, UTO HOJYYEHHBI 3a BTOT HEPUOJ| MaTepHal MO;KHO
°  WCHOIb30BaTh [UIA PEUICHHsA yPaBHEHNMI XHMHYECKOTO Pe/KHMA T'PYHTO-

BHIX BOJ 9TOil HUBMEHHOCTH IpH OICHKE HX AHHAMHYECKHX 3amacos.
Qusnko-reorpanueckne ycIOBHS, Te0JOrHYIECKOe CTPOEHHE I THApPO-

fus

~  reojormueckas oOcTaHOBKA caMOil HHSMEHHOCTH H 00paMIAINIX ee
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'reppmopnn noapobHO paccMorpenst B MoHoTrpadun JI. I/I Pomanruin
A. H. [Tasaosa [1964].

I/Iayqeane XapakTepa XHMHYECKOTO Pe:KAMA MOJ3eMHBIX BOX AJyiep-
CKOIf Jenpeccuy MOKAZaX0 ero HpAMYK 3aBHCHMOCTB OT YCJIOBHI BOJO-
obmena. JlocTaTouEO WHTEHCHBHBI B0000MEH O0ECHEIHBAET OTHOCH-
TEABHYI0 CTAOMIBHOCTH XHMHYECKOIO COCTABA BOM, W3MEHEHNEe HHTEH-
CHBHOCTH BOTOOOMEHa BJIedeT 3a €000 H3MEHEHHe XHMHIECKOT0 COCTABA
Bop. Hpome toro, rujipoXmMuuecKmil pe;KHEM nojTBep:kpaer 00JabHIyIO
Posih B OPMIPOBAHIE COCTABA BOJ IPONECCOB KOHIEHTPHPOBAHNA Il Pas-
Gapienns, a B OpuOpPE;KHOIl IOJIOCe TOBOPHT O COTEBOM BIHAHHE MODS.

IIpoBesennsie THAPOTEOIOTHIECKHE NCCIENOBAHIA IO3BONAIT pac-
cunTarh BeJUYMHY 00mel NHQUIbTpaIHK '3a HEPHOJ aBLyCT-CeHTAOpPD
1961 r. — mapr-mait 1962 r. m BenwYHHY HCHAPEHUSA C HOBEPXHOCTH
TPYHTOBHIX BOJ[ 33 TEpPHOJ Mapt — asrycr-cearaops 1961 r., 7. e. BH-
THCJAWTH MHHAMHYECKHE BANACKL 32 TOMOBON THIPOXUMMIECKII IIMRI:
mapr 1961 r. — mapr-mait 1962 r.

. Ilo matepmamam 38 XuMuYeCKHX aHAJIN30B aTMOCHEPHHIX OCAKOB,
BHINABIIAX B AJyIepcroM paiione 3a nepmof ¢ centaAdpa 1961 r. mo anpenn
1962 r., GBI BEYMCIAEHE! CpPENHEB3BEIICHHEE 10 00BEMY OCAJIKOB 3HA-
uennsaA ux MuHepamusanmw, pH u cocraBa B 5KBHBATEHT-OPOIPHTAX.
Ilonaras, 4ro BHIIETAYABAHKE B0HEI ADPAIIT peaJbHEIMH aTMochep-
HBIMH OCajKaMIl, BHOABIOEMH 3a mepmoj asrycr-ceHTadps 1961 r. —
mapr-mait 1962 r., M0KHO 3aMEHNTH BHIIIETATHBAHNEM, KOTOpPOE COBEp-
maeT HeKOTOPHI CPeNHMIl T0/KIb BEYNCICHHOTO COCTABA, PACCUNTHIBAEM
pernnmanasl Cy m C,, VA MOHA KaJAbINA, HCXOJA U3 ero ceasn ¢ Gukapio-
mar-nonom. ITonyuaem C$" ~ 5,0, CGaL ~ 560 me/a.

C TOUKM 3peHHA qmpm{poaanna XHMHYECKOT0 COCTABA TI'PYHTOBHIX
BOji 1 ocofeHHOCTEH pemeHNs yPaBHEHWH THAPOXHMHYECKOTO peRuMa
B npefenax AJJepcroil HM3MEHHOCTH B TOJ0BOM pesuMe MOKHO BBIjie-
JIHTH ABE B30HEl TPYHTOBHIX BOJ: ¢ HOPMAJBHEIM ¥ AHOPMATBHEIM TOJOBEIM
THAPOXIMUYECKUM IMHKIOM.

Joma ¢ HOPMAJIBHEIM THIPOXHMHYECKHM HURIOM XapaKTepuayercHa
yBeJnueHneM KOHHeHTpanun OnkapOoHATHOTO KaJbIMA B NEPHON CHANA
VPOBHA H yMEHBIIEHNHEM WJIHN yBeINYeHHeM ero KOHIEHTPAINH B IEPHOR
No’beMa yPOBHA.

30Ha ¢ aHOPMAJBHEM FHAPOXMMHYECKIM HUKJIOM OTINYAETCA OT 30HBI
¢ HOpPMAJbHHEM IUKJIOM TeM, 9T0 B IEPHOJ| CHaja YPOBHA KOHIEHTPAINA
. 6uRapOOHATHOTO KANBIMs B IPYHTOBHX BOJAX 9Toif 3omm mapmaer. [Ipu-
YHHLEL TAKOH aHOPMAJLHOCTH MOryT OBTH pasimuHBIMIL. B ycroBusx
AepeKoil HEUSMEHHOCTH 9TH TPHIHHEL MOMKHO JIMINb IpPEI0JAraTh,
a CIeSOBATENBHO, HEJNB3S UX YIecTh IpH pacuerax. Ilpuxommres mpi-
MHPUTBECA € TeM, 9TO J[JIA B30HH € AHOPMAJBHBIM ITHRAOM Beli-
ungy WTyw paccuntars meposmomno. Tax kak BOZODYHKTOB, OTHOCH-
HHXCA K 9TOH 30HE, OKA3AJ0CH HEMHOTO, C IOMOMIBI0 HPOCTOI BKCTpa-
TMOJAANNH H3BECTHEIX JaHHEIX MO/KHO 9TOT NPOGET 3aI0JIHNTD.

Jlns wnmocTpanum caMuX pacueToB JOCTATOMHO IIPUBECTH JBa Hpil-
Mepa 0o KoJoanaM 53—54 B BOCTOYHOI gacTH AJIepCKOIl HU3MEHHOCTI.

Koaodyw 53, 54 pacunoaomenst npunbansurensno 8 T00—800 x or Gepera mops,
BCKPHBA0T BEPXHNIl AJJIIOBHAJLHEIE TOPHIOHT TPYHTOBHIX BOJ, KOTODHI Ha pac-
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ATPIBACMOM YUACTKE HMEPEKPHT MOKPOBHLIMH CYranmHkami n mousamu. Komommsi
HAXOIATCA APYr OT apyra ma paccromHum 300—400 .

Ha nepnoj coaga ypoBHeit s KoJofues 53, 54 nmeercs cnen,ymnmﬁ pacueTnLIit
pra.

Roaoneny 53: Cypy=204 mzfa, pn=0,25, PAH'=0,140 n; Cr=134 xefa,
‘=0,570 #, Tw=171 cyrkn. :
. Roaonen 54: Cyy=116 mzfa, p=0,25, pAH"=0,220 x; Cy=90 xefs, AH" =
0,870 x, T'y,= 187 cyroxk.

~ Dpnanvag roadmmment nnddysmm D pasasim 9 Maf'c%#mu, Opu  perienin

‘annamm (VI-10) moayymym caeIyollne 3HaYeHAs BeJIHUIMHE

204 =134 [1+—“—1ﬂ] Wis=0,16 xx/cymwu;

16= 90[1++‘“1‘| Wiy =042 Maefeymms.

Caenosarensro, Wiglypas 30 am, Wol'fy =220 M.

Ha mepmon mojbeMa yposueii mMeeM no wononny 53 C' =178 me/a, p=0,25,
! =0,570 »; Cp=204 mefa, hg=2,56 n, pAH'=0,140 »; mo xodojuy 54 €' =
109 .Ma/.c, u=0,25, AH"=0:870 x; CB—MB azfa, hy=354 m, WAH"=0,220 x.

[punumasn a‘.Nasm aN¥;, MOKHO BANMCATH

Mg ~ My pAH"—uAH' = M54 40,080,

CocrapnM cucreMy ypaBHERUIl Ui IJIEHOYHOTO THIA B3ACOJEHNS TPYHTOB

-1,28A4;a

178 =-———204———- +560_5553VM14+0|220

14 0,140

M;4-+0,080
-1,7744, 3

109—%4—560_—55531/”" +0,220

1+ < .

54 v

A PemaeM faHHy0 cHCTEMY YPABHEHITH METOIOM IIOCAENOBATENLHBIX HpnlamKe-
. Hmil, 3ajjaBaAch BeIAYNHOH M54 U BEITHCISAA 3HAYCHHA BeANINH A 53 1 A5q. Ouennjino,
 MTO HCKOMO® 3HAYCHNe BeNHTHHE My Gyzer maiieno npu Asga Az

Msy=03 % Ms=02x  Ms=025¥n
A53=0026  A;3=0036  A;3=0030
Azq =0,029 Ay =0,034 Agy=0,030,

Mo-Bugnmomy, MOKHO UpPHHATE Mg, =~ 250 ma, My, ~ 330 mn, Ny ~
"~ oNy ~ 470 ax npu Ay =~ A5 ~ 0,030,
e - B nrore ma ywactke Rojofma 53 nndmnwpannoanoe NHTAHNE 3a TIepHoJ
- Becma 1961 r. — pecEa 1962 r. MokHO oxapan'repuaonau Beamunuoii 440 am,
4 Ha yuacTke Roaonma 54— 450 aa.

Koaodywu 55, 54. Konopen 55 naxonm'ca npns.unamenhno B 300 x o Kosmopma 54
Il IPOiiigH B TeX 3Ke Te0J0TO-THIPOTe0J0THIecKnX yCI0BHAX.
: Ha nepuoi cmaga ypoBHS Adi Kodofua 55 mmeem Cyp=96 xzfa, pn=0,25,
B BAH =0,150 x; Cy=T2 Mefa, AH=0,60 » Ty=171 cyrxnm,
g Peman mno orum pgamHmy ypasmenme (VI-10) ormocatearno W npn D =
- =9 ax2/cymru, momyunm Wis ~ 0,43 aanfeymru. Torpa Wil =~ 20 an.

#* N — KOJYECTBO OCAAKOB; o — KoaGduunent mHOUILTPANI,
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Ha mepmof mogneMa YpPOBHA A Koxoana 55 mmeem C=118 xefa, u=0,25,
AH =0,600 &; C;=96 mefa, hg=424 », pAH =0,150 ».

Tlomaras oNp; == N5y, TOXYUHM M55 ~ Mz -+ 0,070.

CocraBne ypaBHeHNe

~2,1244;
96

S 60 —555¢ ¥ Mse+ 0,220
118 0.150 -} 560 — 555¢

1t I 0070

H PeIINB €r0 COBMECTHO ¢ paHee COCTABICHHLIM ypaBHeHIEM i Koldoana 54, moay-
M Ay m~ Ay =~ 0,030 mpm My ~ 250 ma, Mgz ~ 320 uxn. CnenosaTenbHo,
C€N55 N(INM ~ 470 an.

B nrore ma yuacTke KoXOpna 55 HHQHABTPANUOHHOe THTANNE 3a IePHOT
Mapr 1961 r. — mapr 1962 r. onenuBaercs BeXUuMHOE 450 Mac.

Caepyer oTMeTnTh, 4T0 Berauna My, NOAyIHIach MPARTHICCRIT OJIHOIT M TOI ke
KAK [pH pemeHHN CHACTEMH YPABHOHWI jyifg KOJONUEB 53, 54, Tak M HNpH PeIleHni
CHCTeMBI JIJIA KOJOAIeR 55, H4.

Takoe coBHajeHHe pe3yJabTaTOB, MO-BHHMOMY, ABIAETCA MOBOJLHO DKM,
Tak Kak oHo 06yCJOBIeHO NPAKTHYECKH ITOJHOIl AHATOTHEH YCJOBHIT JBYX YYACTKOB,
pacrnoso;kenunx Ha He0OoabLIIOM ymalmeHmm Apyr OT JApyra.

Cnyuaercs, 9ro g psaga OIH3KO PACHONOKEHHEEIX KOJOALEB I CKBA-
JRUH COCTARJEHHAS CHCTEMA YPAaBHEHHI HIN HE peIIaeTcsd, IUIH JIaeT
COBEPIICHHO HeNpaBROnOflo0HBIe pPesyIbTATH. JTO TOBOPHT O TOM, 4TO
Ha BBATHX ABYX YYaCTKAX BeJWYAHB NHOUIBTPATIUN 3a MePHOJ MOABeMa
YPOBHA HeoinHAKOBHL. B mogo0HOM cIydae cilefyer pemarh Kazkjioe
VpPABHEHHE B OTJeJBHOCTH, HE3aBHCHMO IPYT OT JApyra, BEIOWpas s
aTOr0 3HAueHHsA A, HalileHHFIE HA yJACTKAX C AHAJOTHIHRIMHI Te0OTH-
YECKHMH I FHJIPOTEOMOTHICCKUME YCAOBIAMI.

C momompio ypasHenHii FHAPOXUMHYECKOT0 peKAMA OLLI IPOUBBE/ICH
pacder TOZOBOTO NHTAHHA TPYHTOBHIX BOL AJIepCcKOil HH3MEHHOCTH
mo 53 KonoxmaM m ckBazkueaMm. Ilonywennsie pesyinbTaTel B BHJIe M30-
DuHuil TOMOBOTO IUTAHHA M300pasieHbBl HA Kapre NHOMILTPALHOHHOTO
murauusa (puc. VI-10).

Ha puc. VI-10 Buamo, 9to B mpejielaX HE3MEHHOCTH BEJINHHA TO0-
BOTO TMATAHNA TPYHTOBBIX BOJ aTMOCHEPHBIMU OCAJTKAMNI YBEeIMINBAETCH
oT 00paMIsINX HU3MEHHOCTh BO3SBHIIEHHOCTE B cropony OacceiinoB
croka: K YepHomy Mopio u pyciaam Hambojee KPYOHHX pex — MarMThl
u Ilcoy.

B memrpanbHOIl YacTH HABMEHHOCTH HOJ BIMAHAEM pA0OTH OCYNIN-
TeNbHOIl CHCTEMH INTAHMEe TPYHTOBRIX BOJ IOYTH OTCYTCTBYeT, a HA
CaMHX IEHTPAJBHBIX YYacTKAaX Jaske MeHbIne HyJId (IcoapeHWe Ipe-
BRIMIAeT HHOUIbBTPAIHIO). |

Takaa KapruHa BIOJHE €CTECTBEHHA, TAK KAaK IIOYTH BECh CTOK 37IeCh
saperyinposad. OcymmnTenpHas cuCTeMa B 3UMHE-BECEHHIII HepHoJ,
T. @. B mepuoj, mHaubojee IHTEHCUBHOTO aTMoc(hepHOr0 OHTAHNA, Hmepe-
xpaTeBaeT U cOpaceiBaer B MOpe GOJBIIYIO 9acTh BHIAJANIIAX OCA/KOB;
panboaee vdperTupio paGoraer cHcTeMa, 0XBATHBAIOIAS IEHTPATILHEE
YY4CTKE HI3MEHHOCTH.

Pesynprathl pacueroB roj[0BOT0 NMHTAHUA TPYHTOBRIX BOJK IJIfi IIO-
majeil ¢ HeperylupyeMBIM CTOKOM MO;KHO CpPABHHBATH C [HaHHBIMI,
OOJY9YeHHHME B AHAJOTHYHEIX TIe0JIOTO-THPOTEONOTITIeCKNX YCIOBHAX
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| {a TMOMBEHHHIX MOHOJNTAX, ¥ C JAHHEMH O TPYHTOBOM THTAHUN IABHBIX
'_Lpen, nepeceraonux musmennocts. G moaGpsa 1960 r. no asryer 1961 r.
* (mepmoJt MOYBEMA 1 CTIA/[a YPOBHS) HA MOYBCHHHIX MOHOINTAX AIEPCKOi
rommiercuoit crammn (AKC, pue. VI-10) nuranme rpynToBeIX BOJX
~omenmpaetca BeamunHOi 514 M, cpefjHErofoBoit pacxoj NOA3EMHOTO

B2 773 #2164 &RKCS

Pnc. VI-10. Kapra rogosoro mHQHIBTPANNONHOTO NATAHAA I'PYHTOBEIX BOJX AjJep-
CKOit RUM3MeHHOCTH 3a nepmoj Becma 1961 r. — secma 1962 r.

y 1 — I'pAHWIA HHSMEHHOCTH; £ — M30JMHHH TOJ0BOrO MHOUIBTPANMOHHOIO IATAHAA, MM @ —
5 10 PACYETHHIM MAAHHBIM, § — YCJOBHBIC, § — HyJeBad HIONMHHA TOXOBOLO NHMTAHMA, MM; 4 —
Houofen] (CKBarkmHA) ero (ee) HOMEp; 5 — METEOILIOmaNKa ¢ JANSHMCTDPHYECKHMH YCTAHOBKAMM.

E; crora pex Mamvrar 1 Ilcoy cocranaser coorercreenro 590 m 490 .
i CxopgnMocTh BEMHCJIEHHBIX H IPHBEJEHHHX Iu(p BIOJHE YIOBIETBO-
pHTeIbHAA. :

B orauume or cymecTBYONIX METOAOB mOficTeTa NHOMIHTPAIIIOHHOTO
L NHTAHIA NpejlaraeMeiii cmocol oTIamgaercs CpPABHUTEILHO MEHBIIHM
> 00BEMOM TIOJEBEIX MCCIENOBAHMWII ¥ NPHHIUINAJIBHO HOBBIM HTOAXO0OM
F K camoii npoOneme. llpnBejieHERe ypaBHeRNA IIAPOXHMITECKOTO PE/KIMA
ABIAINTCA KOJINIeCTBEHHHIM BHIPAjKeHHEM CBA3H [BIDKEHHS N XHMH3Ma
rpyETOBEX BoA. OHH onuceBa©QT mpolece GOPMHUPOBAHUS MUHEpaIN3a-
IOHH I 3allacCOB 3THX BOJ.
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SARJIIOYEHNE

Esxeropno na mosepxsocth 3emun mocerymaer 1,4-10'% kraa comme
woii smepruu [Caykos, 1966]. 3maumrenvmaa joas ee pacxopyercs
HA TOIep/KAHNe JKAZHE PACTOHHI W KUBOTHHIX M HCIADPEHNe IPHPOAHE
BOA. 3amac 9HEPruM, MOJYYaeMEIl NPHPOJHKIMH BOJAMH IPH HX HCD
PEHHM, HMCIOJIb3YETCS 3aTeM Ha MeXaHHYeCcKoe H XUMITIEeCKoe BHBETPH-
Banue nopox. Ciona npubaBisiercs W 9acTb SHOPTHH, AKKYMYJINPOBAHHOIL
PaCTeHHAMY, IOCTABIAIIUMI YIIEKHCJAR ras, HeoOXoAUMEIL Jas
paspymeHua KapOoHATOB H MmOJEBHX InmaTon. BsamMocBA3b, B3auMo-
00yC/I0BICHHOCTD TIPONECCOB, MMENUX O0IMil SPHepPreTHIeckuii Merod-
mnk — Coxnne, — m ompepensier Te MHOrooOpasHEIE CBA3M, KOTOpPHE
JlefKaT B OCHOBE MCHOJb30BAHAA IHPOXUMIYECKOr0 METO/A IPH peleHii
Te0J0rH9eCKHX W THAPOTeOJOrHYeCKHX 3ajad. X uMuYecKmil 061HK BOJHI
OTIpeleINeTCA TeM, KyJla U B KaKoil Mepe u3pacxojioBaia OHA CBOil 3amac
COJTHETHOI SHEePruim.

Opuolit m3 GopM KOJNNYECTBEHHOTO BEIPAKEHUS ITPOAEIAHHON BOTOIL
XUMHYeCcKoil paboTel ABAANTCA sHeprermdeckue Kodpdumments  EK
npupogasix Boj [['ypesmu, Ilasxos, 1963].

OcHOBY NIpUPOJHHEIX PACTBOPOB COCTABIAIT COGIMHEHHA, THCCOMH-
HPOBABIIME HA IPOCTHE WIH KOMIUIeKCHBIe JoHH. Iloaromy momsemHEe
H NOBEPXHOCTHEIE BOJAH MOKHO B IHEJOM pacCMaTPHMBATL Kak NCTHHHEE

TABIMNITA VII-1
EK HeRoTOPBLIX HOHOB, KKa.a/2-uon

Karnoam EK AHBOHE EK
Cs’ 76,8 i _ 461
Rb’ 84,5 NOj 487

K | 92,2 B’ 1.2
Na’ 115,2 Cl’ 64,0
Li’ 140,8 F’ 948

Ba™ 3458 SO; 179,3
Sr’ 392,9 COq 199.8
Ca’’ 4482 s” 294,5
Fe'’ 5429 PO’ 334,2
Mg™ 5378 AsgOy"’ 3918
Al 1267,7 B0, 430,2
Fe'™ 13189 SiQy ** 704,3




ACTBOPEL, 4 DHEPLMIO Ipolecca THApATanun (npeHebperas BeJIHTHHOI
MAYECKOI0 311)({)31{1*& PacTBOPCHHA) HETPYJHO BHYHCIUTE KAK DHEPIHIO
PHICTANTNIeCKOlT pemeTKH HonHKMX Kpucrammros. Cormacuo A. E. Qepe-

i
ny [1959], smeprmio pemierkm MOKHO PACCYHTATL ¢ MOMOMIBI0 dHEpre-

HCXOJIH H3.1paBija CMeIleHHudA,
_a1C1+a3Ca+. . .+ayCh

< e E]

(B 100

" 2 @ — KOHCTaHTa PacTBOPA MPOME/KYTOYHOTO COCTABA; @y, Uy,. . ., 4, —
- ’&CTE\HTH gacTHHX cocrasaswimux; C,, C,,. .., C, — KoHIEHTpamun

I TaBIAIOIHX.
.~ Coraacro npasmay cmemenus, cpepnuii yaeavunii EK 1 2-swe pac-
' MOpEHHHX § BOJe COJIeil MOMYyYaeT ‘BRpasKeHne:

>

A , VEKy K\+VEKy Ky+. .. +VEy Kn
& i 100 +
; VEK , A;+VEK , Ay-+.. -VEK , A
-k a, 4t A.103+ AL , EKaa4[/2-9K6. (VII-1)

. IIpu arom mepsoe caaraemoe B IpaBOil 9acTH BEPA/KeHIsA (VII-1)
TIpe/iCTaBIIseT coboio cpeanmii ypeabunii EK KaTHOHOB, a BTOpOE —
E cpe;mm: yaensEHi £EK agHOHOB, T. e.

EK; - EKK——EK.i (VII-2)
: Homnesrpanun xarmonos (K,, K,,..., K,) un amwomos (4,,
A,,. .., A,) noncrasaaorea B dopmyay (VII- 1) B IPOIEHT-?KBHBAJCH-

- max. VEK mmeer paaMepHOCTh KHIOKaJOPHs HA TPAMM-HOH M CBASAH
- ¢ peanunuoit EK coorHOmMEnneM

1 : VEK — EK |z, (VII-3)
- Ife z — 3apdAq HOHA.
Bupasenne obmero EK 1 i mpupomHOil BOAK HETPYIHO BEYNCIUTD
. € HOMOIIBIO BhIpaHieHns

EK,—EKj S‘ K+ EK, 2 A, rraaja, (VII-4)

npn otom 2K = XA — cyMMsl KaTHOHOB I AHHOHOB, 2- JKG/A.

Hus pacgera obmux u yaeasanx EK T0JIA BJIAIOLIET 0 00JIBIINHCTRA
- HPHPOJHKEIX BOJ MOKHO MCHOTB30BATH TPEYTOJbHEIE HOMOTPAMMEI, Clle-
. JlaHHEEEe Ha ocHoBe TpeyroabHukoB Tomctuxmma — Depe (pume. VII-1).
' ABajn3 PHePreTHIecKHX KOHCTAHT NPHPOAHHLIX BOJ MHOTHX paiioHOB
(puc. VII-2) npuBoaur k BEBORY, 4T0 Me:kay obmmM EK, n seanannoii
MHHEpaIH3aliH CYHECTBYeT NpsAMad 3aBHCHMOCTD BHJA:

EK, =12 C, ¥raa/a, (VII-5)

e 2.C — obman MUHEpAJu3anua, 2/4; T — Kodpdunuesr, BeJndnHa
. KoToporo koneGmerca B upegeaax 3,4—4,3 (owemn pemwo 2,5—6,0),
COCTaBIAA B cpelHeM 3,85.
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[Mo-puaumomy, Bexmduua obmieil MMHEpaJan3aluu ABIAeTCA 00BEK-
THBHOI (XOTS M yCpPeIHEHHOil) IIPOTe0oXNMHYECKOll KOHCTAHTOM, HMe-
0Meli dHePreTHYeCKy0 IPHPOJY.

B i
10
15
80
85
/ .BU
S0, 95 o, Na ‘(&
80 100 15
Puc. VII-1. Homorpamma muas pacueros cpejnero yjensnoro EK a#mOHOB

I KAaTHOHOB (kraa/z-axs).

Beanuuna EK); mo mepe pocra MHHepPAJH3aI[Mil II0CIEL0BATENBHO
CHIaeTcs B COOTBETCTBHH G BaKOHOMEPHOII CMEHOIl aHHOHOB:
(Si03) — CO5 — SO — Cl'— (Br'),
T. €. B IOpAJKe YBeIHYeHUA PacTBOPHUMOCTH OCHOBHBIX comaeit H, CTAlJO0
OBITh, YMEHBINCHHS JHEDPLHH, 3aTpPAaYeHHOI Ha MepeBo/l UX B PacrBop.

EXg.xranin
50001

20001
10001
500 -

200+

100+
50
Pnc. VII-2. 3asn-
CHMOCTh obmero
EK Bomer or Mmu-
HEpaInaamim.

201
10t
5t
2-
1
051
a2r

Anmamns JHEepPreTHIeCEKuX KOHCTAHT OPHUPOJHEIX BOJ IO3BOJAET CBA-
3aTh CYHIECTBYIIYIO THAPDOXHMWYECKYI0 30HAJBHOCTE € 3JHepreTHvde-
CEUMII IIOJIAMHI SCMJIH, a TaK/e Ipe/icCKasaTh pacnpejejenne dJIeMeHTOB
B 'HAPOXUMITYeCROM paspease. TaI{, BOJIBL 30HBI 'MEEprenesa (3ona HWHTEH-
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BechbMa 3aTPYQHEHHOr0 BojooOMeHa)
‘xapakrepusyores OGoapmuvu EK,.
B arnx sopax asmorn (Cl', Br’, J')
uMeroT peceMa Huskmne EK), a ra-
" qmommt (Ca™, Sr', Ba'", Mg") —
. HAIPOTHB, BLICOKNE M CpeJHNe 3HA-
- wennsi EKj. Ycriosno BHelseMas
. OPOME;KYTOYHAST 30HA BOJ| 3aMejliieH-
.~ HOTO W BaTPYAHEHHOTO BOJ00OMEHAa
. XapakrTepuayercs NPHCYTCTBHEM
. QJIEMEHTOB ¢ HUBKHMH U CpPeJHIMHN
P EK (Cl', SO;, Na', K', Cs', Rb,
~ wactuuHo Mg u Z1)

C momompio ypasuenus (VII-5)
OB Beancaen cpegunit £ K, mosepx-
HOCTHHIX W TIOA3eMHHX Box (00-
muii CToK) i reorpadHuecKux
300 semmoro mapa. [lo sHaveHmAM
EK, coorsercreeEHO OBIIH paccuu-
~ raHbl BeanunEE U, — bHEPruu BHY-
. TPeHHNX CBA3eN HTHX BOJ, a 3aTeM
 DHEpreTHYEeCKUe BHPAKEHHA HOH-
HOro croxa (radm. VII-2).

TABJHI[A VII-2

3eMHOTO miapa*

JC:"?“

HK@A[CHe. 208

28

245

ZUI’

D 1

: MBHOTO BOZ00OMEHA) B IEIOM XapakTepusyiorcs maixuimn EK, u Bsico-
mvr EK; 3a cuer npucyrersus wonos CO3, HCOj, SiOf, S”, F', Al'",
" Fe'”", Ca™, Mg"', wactnumo Na' u 7. A. Bouu sommr Kararemesa (zoma

thP(ﬁJ;’

ol

Il L 1

\ L’ _,r(,q

20

40

60 R;,f-.xanfmi' 200

Pae. VII-3. 3asncmMocts Beamanan U,
i Ry or pagmanmonnoro Gatamca Ry.

Honmeii C€TOR ¥ 3JAEMEHTHI TEILIOBOro Oalanca reorpaduvecknx 30H

1961].

(=]
1=
g '.‘.I
- g & :§=" '-‘:
£ ER o | HE o 52q
e s o8 o s =
Teorpadudeckme 30H5 LY g g:u*? S8 a° g gs
g3 | 885% | 220% | 28%
2o BE.S | Eggs | 883
=] 2 S e a Hex= ===
=L | BEEE | 2358 | g-8
= E BAS = Hewo: mEE
PYEIpA . s . B 10 0,99 S 15 10
JlecHas © JIecocTelHas 32 3,16 30 15
e 40 3,94 40 18
Hycrsma . . . . : 16 1,58 65 10
CyOrpomikn, 'rpommu 30 2,95 60 30
T'opmas ofmacts . . . . . 25 24;: He omp He omp.

* Bemmunusr [y, Ry saatu n3 ¢Dusnko-reorpafuaeckoro araaca Mmupay [1964].
** U,=256,1 EKX,M (M — MoRyib BOJHOTO CTOKa, 4fcm?-20d) |Mamyios,
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Ha pue. VI[-3, cocraBjeHHOM IO JaBHHM Ta0i. VII-2, moraszama
3aBHCHMOCTH 3aTpaT Temia HAa mucuapesne R, m popMEpOBaHHE MOHHOTO
croka U, 0T IOIOKMTENBHOr0 pajmanmoEHOro Oasamca Jemau. Bemn-
qnma U/, oTpakaeT LOII0 COJHETHOH dHEPIHH, PACXOAYeMOil HA IPOIECCE
XHMHYECKOTO BHIBETPHBAHHA, B TOM UHCIE DACTBOPEHNE, BHIEIAYHBA-
HEe, OKNCANTeTBHO-BOCCTAHOBHTEIbHEE DEAKIHN, BTOPHYHYIO IleMeH-
TAIMIO U T. ., KOPOUe TOBOPA HAa TMPONECCH, PACCMATPUBABIINECS B JaH-
Hoil pafoTe Kak NCTOYHUK TEOJOTHIECKOll M TI'HAPOTe0IOrHYecKO
nndopmanmu. Ilpegcrapiasercst, 94T0 OJHAM H3 TEPCHEKTHBHBIX HyTeil
JATbHEHmero pasBUTHs THAPOXUMIYECKOT0 METO/a ABIAETCA OCMBICIH-
BaHNe 1 K0JHICCTBOHHAS OINEHKA PHEPLETHKH DTAX IPOIECCOB.
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