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B KHMI'e npeACTaB/ieHbI COBPEMEeHHble [AHHBIE O pac-
MPOCTPAHEHHH AMMHOKMCIOT B BOJaX W OCAIKAX COBpeMeH-
HbIX MOpell W OKEeaHOB, B OCAJIOYHBIX MOpPOfiaX W TANCOHTO-
NIOTHYECKHX OCTaTKaxX opraHWiaMos. [laHbl mpefdcTaBneHua o6
YCIOBHAX KOHCEPBALUMH AMHHOKMCIOT M IIYTAX MX TpeBpi-
weHHH B OCallo¥HBIX OTnoXeHHsAX. [lokasaHo y€acTHe amu-
HOKHCOT B 06pajoBaHHH T'YMHHOBBIX KHCIIOT, MeTaHOMIH-
HOB, KepoTreHa oCafloYHbIX MOpOJd, B KOHUEHTpAUMH pAa
XMMHYECKHX 3/IEMEHTOB, B COpOLMH OpPraHMuYeCKOIO BellecT
Ba Ha CHITMKaTaX.
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BBEJIEHUE

B Hacrosilee BpeMs MHOTHE HCCIIE[IOBATENM Pa3HbIX HAIPABJIEHWH TIeo-
XHMHMH CTPEMATCHS BLISCHHTh POJIb OPraHMYECKOTO BellecTBa B IeOXMMHUEC-
KHX [poleccax, NPOHCXOOAIHWX B BepxHed uvact obomouku 3emiH, B
0CajIOYHBIX OTIIOXKEHHAX Pa3HOTO TeoJIOrHYecKoro Bo3pacTa. B coeil paGo-
te "usoe BemectBo B Guochepe” B.M. Bepnamekwit mucam: "Xuseb 3axsa-
THIBAET 3HAYHTENBHYI0 Y4CTh aTOMOB, COCTABJIAKIIMX MATepHI0 3eMHO# IO-
BepxHoctH. [lon ee BIMAHWEM O5TH aTOMbI HAXOOATCA B HENpepbIBHOM
HHTEHCHBHOM [BIDKeHHH. M3 HMX Bce Bpems CO3[aNTCA MHJUTHOHBI PasHO-
obpasneiinmx coemuHennii. M stoT mponece mmrea Ge3 nepepbiBa JeCATKH
MH/UTHOHOB JI€T, OT [APEBHEHIIMX apXe030HCKHX 3p OO Halllero BpeMeHH, B
OCHOBHBIX YE€pTaX OCTaBAACh HeM3MeHeHHbIM . WM panee: .. npexpaujeHue
KH3HM OblTO Obl HeM30eXXKHO CBA3AHO ¢ NpeKpallieHHeM HM3MEHEeHHH, eclli He
BCEeH 3eMHOM KOpbI, TO, BO BCAKOM CiTyuyae, €e MOBEPXHOCTH — JIMKA 3eMJm,
ee Buocdepsr’ [38].

PacTuTenbHbIi ¥ KMBOTHBIH MHp OINpeZielseT cocTaR atMoChepsl, OKa3bl-
BaeT BJMAHWE HA XHMMIO MOpeif, OKeaHOB, pek M 03ep. B Tewenme miutens-
HOTO TEOJIOTHYECKOTO BPEMEHH >KUBbleé OpPraHH3Mbl NMPHHUMANH Y4YacTHe B
06pa3oBaHHN M3BECTHAKOB, JOJIOMHMTOB, B 06pa3’0oBaHMM MHOTMX MECTOPOX-
NEeHWH >Kejle3a, MapraHua, ajTioMHHHA, CYTb(QHIHbIX MECTOPOXIEHHH H T.I.
[207,43].Benuka posb KHBBIX OPraHH3MOB M MpPONYKTOB HMX pacnaja B
paspyllUeHHH TOPHbIX NMopoid, B obpa3oBaHuM Mous. B cBOEHl BCTYNMTENbHOM
cratke K MoHorpadpuu “Teoxummsa opranuveckoro Bemectsa” [169]
ALl BuHOTpaZmoB OTMeYaer, YTO CO BpeMeHH OGPa3OBaHMA XHBBIX OpPTaHW3-
MOB Ha 3emuie ... KMBOE BEL[ECTBO — OPraHM3MBbI, IPOMAYKTBI HX JKH3HE-
HEATeNBHOCTH, OPraHOTEHHbIE OCTATKH M OPraHMYeCKMe BeILeCTBAa — HIpaloT
BCE BO3pacTalollyl pOJIb B TeOXMMHYECKMX Mpoleccax, H3MeHSAA MX XOJ.
Ham TpymHO OTHENHTH TreoXMMHYECKYH POJIb JKHBOTO BELIECTBA OT TEOXH-
MWYECKOH pOJIM OpPraHMYecKMX BellecTB, 0Bpa3oBaBIUMXCA Mocie THOeM
oprauusmon”’. CriefoBaTensHO, He TOJIBKO KMBOE BELIECTBO, T.€. COBOKYII-
HOCTh BCeX J>KHBBIX OPraHM3MOB B 1I€7IOM, HO TaK)Keé OpPFAaHHYECKOE BeElleCT-
BO OCTATKOE OPraHM3MOB M INpPOJYKThl €ro IpeBpaulieHHA MIPAKT OrpoMm-
Hyl0 pOoNb B TeOXMMHYECKHMX Npoieccax ‘[38, 39, 40, 41, 43, 45].

UHTepec Kk H3yueHMI0O POJIM OPTaHMYECKHX OCTATKOB M IIPOJIYKTOB HX
npeoGpa3oBaHMA B TeOJOTHUCCKMX YCIOBMAX CBA3aH KAaK C HOBBIMH TIpefl-
CTABJIEHHAMM O IUHPOKOM pAacClpOCTPAaHEHHH OpPraHMYeCKOTO BELIECTBA B
OCa[OYHBIX MMOPOAaX, TAK M CO MHOTHMH [MpPaK THUECKUMHM HabITIo[e HUAMH,
NIOMOTAIOI UMK pelliath pAf HAPOLHOXO3AACTBEHHbIX 3afau. Tak, Hanmpumep,
ycTaHOBNeHb! (aKTbl HAKOIUIEHMA pafa PeOKHX MeTannoB B Topdax,
yrnax, GHTYMHHO3HBIX CJIaHLAX, B pAje cilyyaeB oOHapyXKeHa CBA3b MEXKIY
KOHLIEHTpalHeH pefIKHX 3JIEMEHTOB H KOJMYECTBOM paccesHHOTO OpraHHyec-
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KOTOQ BellecTBa OCaJIOUHBIX NMopofA. bosblioit MHTepec npeacraBiiser u3yve-
HHE [pOlleccOB 0Opa3soBaHUsA JHEPreTHYECKH BAKHBIX NPHPOIHBIX MaTepHa-
0B, TaKHX KaK TOpd, yronb W HedTh, OCHOBHYI0 MACCy KOTOPbIX COCTAB-
JIAET MCKOIIAEMOE OpraHHYeCKOe BEIIECTBO, a TakK)ke OUTYMMHO3HBIX CIaH-
ueB. B mnocnenHee BpemMsA yYCTaHOBNIEHA BO3MOXHOCTB CBA3BIBATL MMOMCKH
HepTH M Tasa ¢ HaJMUMEM ONpeflefIeHHbIX (PaKLMii OPraHUYeCKOro BelecT-
Ba B OCA[IOYHBIX MOPO/AX M MOM3eMHBIX BOMAAX pa3HbIX rnybun. Mccnepmopa-
HUA MOCTE[HUX JeCATHJIeTHH MMOKa3ajd, YTO NMpPAKTHYECKH BO BCeX 0caloy-
HBIX TIOPOJAX COMEPXKHTCA MCKOMAaeMoe OpraHHyeckoe semectso. [lo moi-
cuetam Xanrta [405], ofuiee KOMMYECTBO OPraHMYECKOTO BEL[ECTBA B 0CA-
nouHeix mopopax Gonee 3,8¢10'° 1 (oxono 2% or oBuIeTO KONHYECTBA
0CaJKoB, OTJIOXKEHHbIX Ha 3emue 3a nocneguue 3—4 mnpn. ner). [lpu atom
HaubOoIIbllee KOJHYECTBO HCKOMAEMOTO OPraHMYecKOI0 BELIeCTBA OCAJ0MHbIX
MOPOJ, HAXOIMTCH, B PACCEAHHOM COCTOAHMH B TIIMHMCTBIX OTIIOWEHHAX —
3,6°10'% 1 (95%), a Takxke B M3BECTHAKAX, TMeCYaHHKax. B yrmax
cocpesioToueo 6+10'? 1 uckonaemoro opranuueckoro semectsa (1/500
YacTh OT OpPraHMYeCcKOTO BelecTBA OC3[IOYHBIX 10poa), B HedTaX —
1,5:10'* r, a B mmactoBbix Bojmax —2,5-10'? 7. B Hactosuee Bpems
MHOTHE HCCTIelOBAaTeNIH yXKe HC OTIPaHHYMBANTCH oOnpejeseHHeM obuero
cojlep)KaHuA OpPraHMYECKOro YTJepoda B OCAJIOYHBIX OTJIOKEHMAX, a MbITa-
H0TCA YCTAHOBMTb XMMMUECKYH NPUPOAY HMCKOMAeMOro OpPraHHYecKoro Be-
mecTBa. B pesynbrate mpvMMeHEeHHA COBPEMEHHBIX (PH3MKO-XHMHUYECKHX Me-
TOIOB y/janoch ODHapyXHTh B COCTABE MCKOMAeMOTO OPraHHYeCKOTO Bewiec-
TBAa pa3sHBIX THIOB DA NPUPOIHBIX OHOXMMMYECKHM BaXKHbIX OpPraHHYeCKHX
COe/IMHEHMI: AMHHOKMCIIOT, YTJIeBOJOB, apOMATHYECKHUX COEOMHEHMH, opra-
HHYECKHMX KHCIOT M ap. Beero okomno 500 opraHMyeckHx coeIHHeHHH.
HaxonneHnuslii 3a nocnefgHee BpemMs B MHPOBOI JIMTEpaType MaTtepHall o
COJlepXaHWH OPraHWYeCKOro BELIECTBA B OCAJOYHbIX OTIIOKEHHAX Pa3HOTO
reoJIOTHYeCKOro BO3pacTa IMOCHYXKHWI OCHOBOH Al NOABJICHHA HOBBIX Hayy-
HbIX HalpaBjieHWid B TeOXHMHMH, ellje He HMEIOIHX YeTKHX TPaHHIl: TeoXH-
MHH OpPIaHMYeCKOTO BEIIecTBa, Maje0bHOTEOXHMHH, NaneoOHOXHMHH, MoJe-
KYJIAPHOH TANeoHTONOTHH M HanpapjieHusa Gonee obuwiero xapaktepa, nony-
YMBILETO LWMPOKOE NpPH3HAHME B TMOCIEIHHE TOJbI,— OPTAHHYECKOH IeoXH-
MuM. JTH HanpaBJIeHWA BO3HHMKIIM Ha OCHOBE OMOTEOXMMMM KaK HayKH,
ocHoBaHHoi B.W. BepHamckum W nonyuMBLIed cBoe [albHEHIliee pasBuTHe B
tpynax A.IL Bunorpapgosa. Bo3HMKHOBeHHe JTHX HanpaBieHHH oObsAcHAeTCA
OCHOBHBIM CTPEMIIeHHEM HayuHON MbICIIH — NOHATb POJIb H 3HAYEHHE opra-
HM3MOB M OT/IEJIbHBIX NPHPOIHbIX OPraHHYECKHX COE/IMHEHMH B T'EOXHMH-
YeCKMX H reojloruueckux npoueccax. [loABieHHe JTHX HAanpaBJ/ICHHH CBA3a-
HO C HeoOXOAMMOCTBIO TNIYBOKOTo M THIATESIBHOTO M3YYeHHA NyTeH npeob-
pa3oBaHMA M YCIIOBMIl COXPAHHOCTH OPraHHYeCKHX COEeIMHCHHH, HX PO/ B
[MareHe3e OCAZOYHbIX OTIOXKEHHH, B MHUTpalMH M KOHLEHTPaUMH XHMHUec-
KHX 3JIEMEHTOB B TEYECHHME YeOJIOTMYCCKOTIO BPEMCHH. B nocnenuee BpemMsA B
MHPOBOH JIHTEpAType MOABHIIOCh HECKOJBKO MoHOTpaduid M cOOpPHUKOB,
ABTOPbl KOTOPBIX XapaK TepU3YI0T POJib OPTaHMYECKOTO BELLECTBA B T'€OXH-
MHYECKHX H TeOJIOTHUECKHX npoueccax. B teueHHe HECKOJIBKMX JI€T IpoBO-
[ATCA MEX/1yHapoIHble CHMIO3HYMbl H KOHIPECChl MO OPTaHMYECKOH I'€0-
.:mmm, TPylbl KOTOPBIX peryjapHo nybGnukywica B Buile cOOPHHKOB



cepuu Advances in Organic Geochemistry”. Yacts crateil M3 3tux cBop-
HHMKOB Obljla nepeBefieHa Ha PYCCKHI A3bIK H ONMyGNIMKOBAHA, B TOM UHCIIE
B cOopuuke "OpraHuueckas reoxumusa’ [185,186) uB cBophuke “[luareHes
H  Kararemes 0cajlouHbIx obpazoBanni”’ [78] . 3acnyxuBawT BHUMAHHA OI1y6-
nukoBaHHble B 19711975 rr. mareprans: 1 1 3-ro Beecow3Hpix ceMUHApOB 110
OpraHHYeCKOMY BELIECTBY COBPEMEHHBIX M HCKOIaeMBIX OCa/IKOB.

3a nocnemuue 20 et HakonneH Gobuioi dakTHUECKHH MaTepHan Mo
0OHAPYXKEHHI0 W PACpPOCTPAHEHHIO OT/ENIBHBIX OPraHHYeCKHMX COEOHHCHHI B
0caJlouHbIX 06pa3’oBaHMAX Pa3HOTO Te0JIOTHYECKOIO BO3pacta, B [IPUPOAHBIX
BOJAX, a TaiOKe B METEOPUTaX, TMenJjie BYIKAHOB, B JIYHHBIX [OpOJaX.
3HAUYMTENIBHOE YHC/IO MCC/Ie[JOBAHMA TOCBALIEHO aDMOCHHTE3Y MHIMBHYalb-
HbIX OpPTaHHYECKHX COEIMHEHUI.

Cpenu opraHMyecKMX COe/IHHEHMil, BCTPEUAIOLIMXCA B PA3HBIX TEOJOTH-
YeCKMX 00beKTax, OOnblIOe MeCTO 3aHMMAT aAMHHOKHCIOTHL. [lpouino
Gonee 20 ner ¢ Toro BpemenM, korda npod. Dibencon [267, 268]
BriepBbie OOHAPYXHJI AMHHOKMCIIOTBI B CKENeTHbIX OCTATKAX MCKOMaeMbIX
OpPraHM3MOB Pa3HOTO TEOJIOTMYECKOTO BO3pACTd, 4 TAKXKe B HEKOTOPBIX
o0pa3uax ocafoyHbiXx Nopofd. 3710 coobuienne JiibenicoHa NpoH3BENO nepe-
BOPOT B [MpeJCTABIIEHHAX MHOTHX YYeHbIX, CUMTABIIMX [0 3ITOTO BPEMEHM,
YTO B MOJOOHBIX TeoNOrHMueckUX 0OBEeKTaX OPraHUYecKOe BELIeCTBO U TeM
fonee aMMHOKHCIOTBI MOJHOCTBIO OTCYTCTBYWT. C 2TOTO MOMEHTa MHOTHe
MCCIIe/IOBATENIM C YBJIGYEHHEM HAYalM MOHCKH aMHHOKHCIOT B OCaJOYHBIX
NopoZiax M OCTATKaxX MCKONAeMbIX OPraHU3MOB, YCIELIHO MCIOJNb3YA IpPH
3TOM MeToAbl xpomarorpadun. B 1963 r. Jibencowom [269] smepsbie
Opma onyOnMKoOBaHa CTaThfi, B KOTOPOH Obll mpefcraeliieH o03op pabor no
reoXuMuu amMuHokucsoT 3a 10 ner. Bojlee HoBaA cBoaka 1o pacmpocTpae-
HUIO ©OesIKOB, MENTHIOB M aMHHOKHCIOT Oblia onyGnukoBaHa XedpoM B
1969 r. [379].

Buumanue wuccnefoBartenei K M3yYEHMI0 aMHHOKMCIOT B OCAIOYHBIX
OTJIOEHMAX PA3HOI'0 TEOJIOTHYECKOTO Bo3pacTa oObACHAETICA TeM, Y10, C
OJIHOH CTOPOHBI, AMMHOKMCIIOTBI B TOM WM MHOM KOJIMYECTBE Temeph
HaiileHbl BO BCEX OCAJIOMHBIX MOPOJaX, ¢ JPYTod CTOPOHBI, TéM, YTO OHU
ABJATCA CTPYKTYPHBIMM COCTABHBIMM YACTAMHM OUOXMMMUYECKM  Ba)KHbIX
coelMHeHMH — DeJIKOB M MOTYT CIYXHUTb [OKasaTeleM CyIecTBOBAaHUA
IpeBHHX OpraHM3MOB B [OpOJAaX, YTO MpE[CTaBJIAET MHTEpeC WA pAna
obnacteit TeOXMMHH, B TOM uMCIIe [UIA M3YUCHHA TeHe3HCa TOpPIWIX MCKONa-
eMbIX, UIfi BOCCTAHOBJIEHWSA TEOXMMHYECKON HMCTOPHH TOW WJIM HMHOH Oca-
JOYHO# MOpOJbl, WA NMaje0bUOreoXMMuUH U Op. 3a MocliefHHe TOfbl HAKOIM-
ned GoJbLUOH MaTepHan MO PacnpoCTPaHeHHI0 AMMHOKMCIOT B OCaJOYHBIX
06Gpa3oBaHuAX, BKJouaa HokemOpuit. IIpu 3TOM HeKoTOpble MCCIIENOBAaTENH
HE OrpaHHYMBAIOTCA MpPOCTHIM ONpeie/eHHeM aMHHOKHCIIOT, a MbITAKTCA
CBA3aThb MX MNPUCYICTBHE C YCJIOBHAMM 0CaJK00Dpa30oBaHWA, OHAreHe30M,
KaTareHe3oM Mopoj, ¢ MpoLeccaMH MeTaMophH3Ma, 3 TAKXKE MIUIYT TpPHYM-
Hbl COXpaHeHMA AMHHOKHCIOT B TMOPOJAX M OCTATKaX MCKOMAaeMBIX Opra-
HH3MOB B TEYeHHE TeOJIOTMYeCKOro BpeMeHM. B To ke BpeMsa CBeleHHA O
MPHCYTCTBMH AMHHOKMCIIOT B TI'€0JIOTMYECKHMX OOBEKTaX 4YacTO HCTONKOBbI-
BaTca 6e3 [O/DKHOTO KpPUTHYECKOro oOCcyx[eHus, Be3 yueTa BO3MOXHOM
KOHTAMKHALMH 33 CYUeT COBPEMCHHOH MHKpPOGIIOphI.



IF'nasa 1

OCTATKHU OPTAHU3MOB - UCTOYHHUKH
OPTAHUYECKHUX COEJIUHEHHUHN
B COBPEMEHHBLIX U MCKOITIAEMBIX OCAJ/IKAX

WcciesioBanne OpraHMYecKoro BeleCTBa B COBPEMEHHBIX M MCKOMAeMBbIX
ocafkax umeeT OONbLIOE 3HAYEHHE JUIA BOCCTAHOBJIEHMA TeOJIOTHYECKOH
WCTOpPHHM 3eMIIH, [1aeT OCHOBAHHE [JIA CYXJIEHHI™ O NMPOMCXOXIEHHH BHoche-
pbl, 3BOJIIOIMH aTMOC(Epbl, MPOLECCOB OCATKOHAKOMIEHHA B JIpeBHUX MO-
pAX, [JIA ONpe/le/ICHUs IONeOKIIMMaTa, Pa3sBUTHA JKH3HH B NpPeXHUE Teolo-
THYECKHE OMOXM M TyTAX HAKOIUIEHMA OTHE/bHBIX pEeKHX JJIeMEHTOB B
OCafIOUHBIX OTIIOKEHHAX H T.1.

lepBuunas atmocdepa Ha Hawed miaHeTe Obula GeCKHCIOPOJHOH H
HOCMIIA BOCCTAHOBMTEIIbHbIA XapakTtep. IlepBble mnpocTeiillide OpraHU3MBbI
NMOSBMIIMCh B OKEAHWYECKOM BOJE, TAK KAK B TO BpeMA JKH3Hb MOIJIA
pa3BHBATLCA TOIMBKO B YCIOBHAX JIKPAHMPOBAHMA OT KpaiHero yiabTpadHo-
netoBoro u3nyueHus CojHua ciloeM OKeaHHYeCKOW BOJbl. Kuciopona B
atMocdepe BGbUTO HHUTOXKHO MaJio, M O30HOBBIH JKpaH OTCYTCTBOBan [44,
46]. IloaBneHwe opraHU3MoB, crnocobHelXx K ¢orocurTesy (3—3,5 mupa.
JIeT Hazajl), TMPHMBENO K YBEJMYCHMI0 KHcroposa B atMocdepe. A.Tl. Bunor-
pamoebiM u P.B. Teiic [50] ©buto mokaszaHo, uro KHCIOpoX atMocdepbl
3emimu co3faeTcs 3a cueT (POTOCMHTETHYECKOH J1eATeNIBHOCTH pacTeHWid, a
MMEHHO, 32 CYET KHCIOpOoda BOIbl, 2 TAKXKE B pe3ysbTaTe MPOHMKHOBEHMA
“Tkenoro’”’ KMCIIOpo[a M3 BBICOKMUX clioeB atMocdepsi, obpasylomerocs B
pesynprate ¢oTtoauccoimanuii COH nom ynerpaduonerom [42, 44]. Bec-
KHCITOpOJiHasl aTMocdepa cTaja Hcye3aTs mnpubnuauTensHo 1,8 mipp. mer
Hazaja. ATmocdepa, cofepxkallias KHCI0po/, OKOHYaTeIbHO chOpMHpPOBATach
1,4-1,45 mnpa. ner nasap [44, 183, 206, 468, 470]. IpeanonarawoT, uro
BrepBble KW3Hb Ha 3emie Bodnukna 3,8 mnpa. et Hazag. IT1o  BbUIO
MOKA3aHO Ha OCHOBAHMM MAJICOHTOJIOTHYECKHX HAXOMOK B JPEBHHX OCaoy-
HbIX Mopojax. CnenoBaTenbHO, KHM3Hb BO3HMKIIA HA HallleW TUIaHETe eie B
YCIOBHAX GecKHCIIOPOOHOH aTMocdepbl.

BosuukHoBeHue Ouocepbl MPOM3BENIO MEPeBOPOT B TEONOTHYECKOM MC-
Topun 3emiu. IlosBMIIMCE HOBbIE TEOJIOTHYECKME MPOIECCHI, HAYIIHE IIPH
YUACTHH OPraHM3MOB M NPOOYKTOB HX JKH3He[IeATEJIbHOCTH, MX OpraHuyec-
KHX M HEOPraHMYeCKMX OCTATKOB. B OCA/IOUHBIX OTIOKEHHAX MPOMUCXOIHIIO
NOCTENeHHOEe YBEJIMUEHHEe OpPraHWYecKoro yTiiepoaa, cy/ib(aTHOH M nMpHUT-
HOH Cepbl, YBe/IMUEHME OTHOLIEHMA OKHCHOTO ee3a K 3aKHCHomy [204,
205, 247]. PassutHe OpraHU3MoB Ha 3emile ABHIOCh MPHYHHOH OHOTEHHOTO
06pa3zoBaHNA HM3BCCTHAKOB, Mena, [AMATOMMTOB, pajHonsaputoB [207]. Yike
B NEpHOJl Mo3jiHero pudess ¥ BeHOa cocTaB atMocdepbl M OKeaHa npubiu-
Kanca K coBpeMeHHomy. [lpu 32TOM MpOMCXOMIMIIO YCKOpEHHE JBOJIIOUMH H
pacnpocTpaHeHMe opranmsmoe Ha 3emwsie [204]. IlosmneHwe ocamouHbix
OpPraHoTeHHbIX TOpoA Ha 3emile — yTJIEH, CraHueB, He(pTH, HIBECTHAKOB H
APYTUX — 0Ka3aJI0 CYLIECTBEHHOE BJIMAHME HA MPOLECCHI, MPOUCXOMALIHE B
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Guocgepe. B.W. Bepuasnckmii [38] npuaasan orpomHoe 3HaueHHe OpraHuucc-
KM OCTaTKaM pacTeHMH W JKMBOTHBIX M HX TPOAYKTaM NpeobpasoBaHHA.
On orMeuan, 4TO OPraHMYeCKHE OCTAaTKH, MPOHMKAWIIHE BO BCH MATEpHIO
Buocdepsr, Goratel cBODOIHON JHeprueit B TepMOIMHAMHUECKOM noje Guo-
ceppl. B coeid BerynurenbHol ctate Kk moHorpadum C.M. Manckoil u
T.B. [IposnoBoit "Teoxumusa opranvdeckoro Beutectsa’ [169] A.IL. Bunor-
pajloB  OTMEYas], YTO BIMAHME OPraHWYECKOTO BEleCTBA Ha MPOLECCHI,
HIOylLHe B 3¢MHOH KOpe, MHOTooOpa3Hbl M MHOTOUMciieHHbl: ~OHM BEAyT K
Pas’pyLUeHHI0 TOPHBIX MOPOA H K 00pa30BAHHK OPTraHMYECKHX COe/IMHEHHWH,
C OOHOH CTOPOHBI, K PpAacCEMBAHMIO BEIIPCTRA TOPHBIX MOPOJ, C APYToi
CTOpOHbI, K| TG CEiEKTMBHON KOHUEHTpauuu — odpasosainm pYvI, HaNpH-
mep kene3a”. OcajiouHble MOPO/ibI, BCETa COACPXKAIIME WCKONAEMOEe Opra-
HHYECKOE BellecTBO, COCTABIIAT 3HAYMTE/IbHBIH CIIOH 3eMHOH Kopbl. bbulo
NOJCYMTAHO, YTO HA MPOTAXKEHMM 3—4 MIIpA. JIET Ha NOBEPXHOCTH 3eMiM
OTI0XKeH CJoH ocaikoB MoulHocThbio okeno 1000 m, mpu atom okono 2%
3TOTO CJI0A — OpraHuyecikoe seluectso [77].

WUckonacMoe opraHMyeckoe BELIECTBO, COJIEpXKalleecss B pasHbIX 0Ca/lou-
HhIX MOpoJax, ABJIAETCA MPOAYKTOM Mpeobpa3oBaHUA OpPraHUYeCKHX OCTaT-
KOB pacTeHWH, KUBOTHbIX, DaKTepui, MHMKpPOOPraHM3MOB, CYLIECTBOBABIUMX
B pd3Hble TEOJIOTHYCCKHE MEpHOJ/Ibl HCTOPHH 3emin. BHME‘IEHO, YTO CTeNneHb
KOHUEHTPalMH OPraHHYeCKOTO BELIECTBA B OCA/IOUHBIX OTIOXEHMAX Oblia
pasiiMuHoOit B pasHoe reosoruyeckoe Bpema. [Ipu 3toM Habniojaerca Heko-
TOopas MEPHOAMYHOCTh B HAKOIIJICHHMH OpPraHHYeCKOI0 BCUIECTBA B PasHble
reonormieckne nepuoast [38, 203, 234]|. B ocafiounbix nopomax BCTpeya-
WTCA Kak  BechOpMEHibic BKIIOUEHHA TeMHOOKPAIIeHHOTO HCK ONaeMoro
OpPraHWYeCcKoTO BeLIeCTBA, TaK M BKIJIKOUEHHHA, COXpaHUBIUHE CTPYKTYpPY
MHK POCKOMHYECK X PACTCHHH, CMOp, CKeNIeTHBIX OCTATKOB JXMBOTHbIX (Ha-
CEeKOMBIX, PAKOBMH, MEJIKHX paKkooBpa3HeiX H Ap.).

b.C. CoxonoB [224] ommeuaer Heocnabesatoiiee GoJbllioe BHHMAaHME
Hcene/loBaTesneil K H3YYEHMI0 OCTATKOB PACTUTENIBHBIX M SKHBOTHBIX Opra-
HH3MOB, COXPAHMBUIMX MOPQOIOTHYECKYIO CTPYKTYpY CKEJIETOB, C LICIIBIO
MCMO/b30BaTL JTH pe3ylbTaTel [UiA cTpaTturpacduueckux ueneii. M3sectHo,
YTO HEKOTOPbIC OPraHM3Mbl PA3BHIINCh H CYILICCTBOBAJIM TOJIBKO B Onpe/e-
JIeHHOe TeoslorMyeckoe Bpems. HaXoOkH cKelleTHBIX OCTATKOB 3THX Opra-
HH3MOB B OCQ[IOYHBIX NMOPOAAX [AKT MarepHan MJIA ONpe/lelIeHHs TeoNory-
YeCKOTro BoO3pacta 3THX nopoj. Hanpumep, GeneMHMTBI KMAM JMIIb B
MOpAX MeJila M H0pbl, @ 3aTeM MOJHOCThI0 Mcuesnu. MceneioBanne GenemHu-
TOB [pe/iCTaB/IAeT HHTEPEC He TOJIbKO € TOYKH 3peHMA cTpaturpaduu.
OGHapyxeHO, WI0 Mo comepxatuio u3otonos'® O B GeJeMHHTAX MOXHO
CYIMTh O NaneoTeMIepatypax Boz ApeBHHX mopei [174, 175, 241].

lllpoko HIBECTHA OTPOMHAA POJIb OPralHNYCCKOTO BELICCTBA HCKOMAEMBIX
Opl'ﬂ}IHTJMOBB06p330B3HH[1 TOPHUHX HCKOITAEMBIX — yl'JIE.‘ﬁ.TOp(bOB, TOpHUMX
cnanues, Hedmd |1, 31, 33, 122, 169, 197, 230, 249]. Tak, Hanpumep,
M3BeCTHO Oonbloe Y4acTHe T'palTojMTOB B 00Opa3zoBaHHMH MK THOHEMOBBIX
CIIAHIER, TMTHMHCOAEPKAIIMX pacTeHuit B oOpasoBauuM TOpdOB M YTl
[169, 170].

Tannan wn JloGnux |540] wu3yvanu IBOJIOIMI0 [UIAHKTOHA HAa pa3HbIX
ITAMAax TCOJIOTHYECKOH uciopui 3emnd (Ha NpUMepe paclpelle/ieHts oT-
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[eNbHBIX OPraHW3MOB, BXOMALIMX B COCTaB IUIAaHKTOHAa). OHM mnokasai,
YTO [UIRHKTOH Pa3HbIX TEOJIOTHYECKHX MEepPHOMOB XapaK TepH3YeTCA pa3sBHTH-
€M OMpe/Ie/IeHHbIX, COCTABJIAMIIMX ero OpraHH3MOB, UTO 3aBHCHT OT JBOJIO-
LIMOHHOTO Pa3BUTHA OpraHM3MOB Ha 3emie, OT TeMIEpaTypbl, LUHPK yJIALMA
BO/I B MOpPAX M OK€aHaXx, CKOPOCTH O0CagKOo0Opa3oBaHHA, XHMHUYECKHX
YCIIOBMH, CO3[aBLIMXCA B OCA/IKaX M B BOJAX MOpeH M okeaHoB M T.1. OHM
yCTaHOBMJIM Haubojiee MOLIHOE pa3BHTHE AKPHTAPXOB B Op/IOBHKE M [€BO-
He, a TAKe 3HauYMTeNIlbHOe HX pa3sBHTHe B KeMOpuH M HoxkemOpHH, rie OHH
3aHHManH JOMHHHpYIOLIEE MOJIOKeHHe B COCTABE MHKpOIUIAHK ToHa. M3Bect-
KOBbIfi HAHHOIUIAHKTOH MOJIY4Hl HaWOOJIblliee pa3BHTHE B MEJIOBOH TepH-
o[, a TAXXKE B JOLEHE, /10 10pbl MOM0OHbIE OPraHM3MbI NMOYTH He OGHapyxe-
Hbl. [lo Tannmany u Jlobnuxy, pgnsa muaToMoOBBIX Bogopociedn HauGonee
GraronpHATHON ABMIIACH KAHHO3OWCKAA 3pa, JUIA CHIIMHO-(JIaremIsT—MHOLEeH
H HECKOJIBKO MeHbIIe — 30LeH, Ui MJIAHKTOHHBIX (opaMHHHbep — Melo-
BOH Mepuoll, 3aTeM — oJIMToueH. B mopopax TpHaca M IHopbl HalifieHbI JIMLIb
cneabl MIAHKTOHHBIX (opamunudep [540].

OcoOblii HHTEpEC NMpEICTABNIAIT HAXOMKH OCTATKOB OPraHM3MOB B [IpeB-
HHX OCa/IOYHBIX MOpofax KemOGpuA H JokeMOpusa. Bnepsbie OOCTOBEpHbIie
cBe[eHHA oOHapyXeHHWA OCTATKOB ApeBHeHIUMX OpraHM3MOB C OpraHuyec-
Koi obonoukoil GbITH MONyueHbl B Halled cTpade. Takoro poaa uccnenoBa-
HuA Obumn Bnepebie B Mupe npoBenennt C.H. Haymomon [178, 179, 180] u
b.B. Tumodeebim  [242, 243]. B Hacrosimiee BpeMs YCTAHOBIIEHO, YTO
ApeBHHE OCTaTiY ODraiM3MOB KeMOpHA M [0KeMOpHsA B CHCTEMAaTHYECKOM
OTHOLIIEHMH TIPHHAIUIEXKAT K OHOKITETOYHbIM BOJOPOCIAM, B OCHOBHOM
CHHe-3e/IeHbIM M 3ejieHbIM, Tpubam (¢puxkommueram), Gaxtepusm [224].
OcTaTkn TakMxX [PeBHMX MHKPOOPraHU3MOB, ITIaBHBIM 06pa3oM BoAopocie-
nonobHeIx ¥ GakTeprHonogo6HEIX 0Opa30BaHMii, YacTO HA3bIBAKT MUK podoc-
CHJIAMH, aKpuTapXamH, cepoMopdumamu U T.10.

MHorve opraHMYecKHe BKJIIOYCHMA, Hal[eHHbIE B OCA/IO4YHBIX MOpPOAAX
nokeMmGpus, oOrnpezesieHbl HCCIIENOBATENAMH MOP(ONOrHYECKH KAaK OCTAaTKH
BOIOPOCTIEH M JPYTHX MuKpoopranuamos [178—180, 242, 243, 53-58,
159, 160, 288, 289, 377, 476, 512-515].

B mouorpadmax M. Kamseuna “Xumuueckas spomouusa” [121] u M.
Pyrrena “Tlpoucxoxmenne xu3nu” [206] maerca omMcaHWe [IpeBHEeAIUNX
OCaJIOUHBIX MOPO, B KOTOPBIX HAH/IEHBI MCKONAEMbIE MHKPOCKOIMHYECKHE
OpraHu3mbl, npuueM M. PyTTeH cuMTaeT MOCTOBEPHBIMM CBE[ICHMA TOJIBKO
mia HexkortopelX (opmaimit (Tabn. 1). B oGzope W.H.KpsimoBa u P.A. Ba-
cuHoil [149] pano kpaTtkoe oOnMMCaHWe OCHOBHOH YacTH MHKpodoccHeit,
HaWJEeHHbIX B (DOPMALMAX, TIEpeuuclieHHbIX B Tabn. 1.

W3yuenne oCTaTkoB [OPEBHHX OpPTaHM3MOB B OCAaJOYHBIX MNMOPOMOAX [10-
KeMOpHs Tpe/icTaBlIfAeT MHTepec [UIA MHOTHX obnacTed HayK, TaK Kak I3TOT
nepuos no BpeMeHu coctaBnAer Gonee 80% HCTOPHH KH3HM Ha Haniei
nnanere. Hemasno lllondom [512-515] Gbima Haiirena Goratas Mukpodiio-
pa B YTIUMCTBIX KpPeMHMCThIX ciaHuax (¢opmaus Burtep-Crnipuar) B
LlentpanbHoit ABCTpaliiM, OTHOCAIIMXCH K no30HeMy nokembpuio. Ilpen-
MoJlaraeTcs, 4Yro HAW[AEHHbIE B 9TOH MNOpoAe MHUKPOGOCCHITH ABIAITCA
OCTATKaAMH JYKApHOTOB (OpI‘aI{HBMOB, KHBYIIHX B a:lpOﬁl{bIX, KHCJI0pOoAco-
Iepxkauux cpejiax). ITo ABIACTCA [10KA3aTeJIbCTBOM CYLIECTBOBAHHMA KHC-
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Tabauya |

OCHOBHBIC MCCTA HANOAOK MOJICKYJIAPHBIN MeKonacmbix [206 |

Dopmaunn Pakon pacnpoctpaHeHus Peonorwueckut nos-
pacT, MIIp/L. et
I'pun-Pusep Konopano, ClIA 0,06
CnaHubl AHTPHM Muumran, ClIA 0,265
Crnanust Hancay To xe 1
Cnasus! Makmuuy Cepepras ABcTpasina 1,6
Kpemuuctoiit cnaden I'an pimvut Ontapuo, Kanana 2
BurBatepcpan 0xHan Adpuka ~25
Kenezopynuas dopmaums Coyuen  Munnecora, CIIA <2,
Cepuu OnBepsaxTt u Gur-Tpu* Boctounsifi Tpancsaans, Kxnas <3,2
Adpuka

*YIIMCTbIC MHUKPOCTPYKTYpBI 9TMX (opmaumit, no MHehuio M. Pyrrena, nyuuwe ua-
3bIBATH “OPraHH30BaHHLIMH 3MCMCHTaMH ™.

nopoja B at™occepe atoro nepuoja ucropuu 3emin. OQHAKO, MO MHEHHIO
KanmsBuna [121], M.Pyrrena [206] u lllonda [512, 514, 515], eme wer
OOCTATOYHO OIpPEedeJICHHbIX [10KAa3aTeJIbCTB O BO3MOXHOCTH CYLIECTBOBAHHA
MHMKPOCKOMHYECKUX OPraHW3MOB B paHHeM okeMOpuH. B ocamouHbix no-
poIax HaxoAfT He TO/IBKO MOP(OJIOTHYECKH ONpefesieHHble OCTATKH BOJIO-
pocneit, OakTepuii M akpuTapxo3 (cnoponofobHbIX OCTATKOB), HO TaKKe
06pa3oBaHuA, CBA3aHHbIE C KHU3HEOEATEJILHOCTHI HU3LUMX PACTEHMI, BEPOAT-
HO, CHHe-3€JIeHbIX BOJIOPOC/IEH: CTPOMATONMTbI, OHKOJIMTBI, KaTarpaduu.
9tH o00pa3oBaHMA WMEKT 3HAYEHWe JUIA CTPaTHIpadHyecKoro H3yueHHs
noxemGpua. B 1972 r. L.H. Kpeinosbim [148] onyBnukoBaH o030p smTe-
paTypbl 1O M3YYEHHI0 CTPOMATOJIMTOB, KOTOpbIE BCTPEUAOTCHA B I1OPOJIAX
reosioruyeckoro Bo3pacta ot 2500 MUIH. JIeT 10 cOBpeMeHHOTO. 3aciyXuBa-
eT TaK)Xe BHMMaHMA 0030p JIHTEpaTypbl MO PAacnpoCTPAHEHHID B MOPOMIAX
MHK poduTonuTOB (OHKOIMTOB, KaTarpaduii), onybnuxosanueii 3.I1. Panu-
oHoBoit [194]. ILIl. CmonuspiM [221] ©ObIIO YCTAHOBIIEHO MaccoBoE
OKpEeMHEHHEe M MOCTe/lylollee OTAJIbKOBAHWE OHKOJIMTOB B PHEHCKHX [10-
JIOMHTH3HPOBAHHBIX H3BecTHAKAX [Ipenbaiikanba.

OnHOBpeMEHHO C pa3BUTHEM MAJICOHTOJIOTHYECKHX HCCIIe/IOBAHMI oOca-
[OYHBIX MOPOJ, NMPOBOJATCA TAKXKE HMCCIE/IOBAHWA BKITIOUEHHH OpraHWYEeCKo-
ro BeuiecTsa amMopHOro xapakTepa, He COXPaHMBLIMX CTPYKTYpbl ApPEBHMX
OPraHM3MOB. YTJ/iepoaMcTbie BKIIHOYeHHs OblIM oBHapyxeHs! Jlaxe B Ocajioy-
HBIX MOpPO/aX APEBHETO TEOJIOTHYECKOTO BO3pAacTa, HalpuMep, B MOPOMax
nokeMOpusA, BKIOYaA apxed. B Takux [OpeBHHX OCa[lOYHBIX MOPOJAX vaiie
BCETO COJECPKUTICA TOJBKO BHICOKOKOHICHCHPOBAHHOE OpTaHHYecKoe Be-
LIECTBO, KOTOpPOE MO CTPYKTYpe, COJIeP:KaHUI0 YTIepoda M Bojopoaa biiu3-
KO K aurtpauuty u rpacdury [211, 212]. HecomHeHHO upesBbIYailHO HHTe-
PECHO XMMHUYECKOe H3YYEHHE HCKOIaeMoro OpraHHYeCKoro BelleCTBa oca-
JOYHBIX OTIIOXEeHWH. ITOMY cnocobCeTByeT NMPUMEHEHHE COBPEMEHHbIX (H3H-
KO-XHMHUECKHX M (M3MYECKHMX METOJIOB HCCIIEIOBaHUA: XpomaTorpaduu,
Cnek TpoOoTOMETPHH, CHEKTPOCKOIHH, HOHHOTO 0OMEHa, pPEeHTreHO-CTPYK-
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P u c. 1. Cpennxe NaHHble Mo pacnpefenenuio yrinesonos, O—N—S coelMHeHHH, MHrMeH-
TOB,aMHHOKHCIIOT H YTJICBO/I0B B Pa3fIHYHBIX I'eoNloTHYeCKHX MaTepuanax [ 81

a — yrneponwi; 6 —C—N—-S — memmectso; 8 — nurmenTsi; ¢ — AMHHOKHCIIOTHI;
d — caxapa; I- COBPEMEHHBIEC OTJIONKEHHHA § 2 — MOYBbI§ 3 — CJIAHUbI q — H3BECTHAKH;
Sa — tpermunnie yrau; 56 — maneosoiickue yrau; 6 — nedrh; 7 — 1opd; 8§ — kKpemumc-
TeIH cnaHen; 9 — moBepXHOCTHbIE Boabl (pexw, o3epa, okeanbl) ; /0 — uedTanbie pac-
const; 11 — mereoputhbl (XOHAPHTHI)

3
S
.

TYPHOTO aHanu3a, IJEKTPOHHOH MHMKpockonuu u jap. [lpu nomomn 91ux
MeTOJIOB ObUIH OOHAPYXeHbl B COCTABE OPraHMYECKOTO BEIIECTBA OCA/I0Y-
HBIX OTJIOKCHWA OT/IEJIbHbIE OPTaHHYGCKHE COEJIMHEHMA, HAXOMMALLIHECH B
HHYTOXKHO MallbIXx KoJimuectBax. B To ke BpemMsA 0Kasanocb, 4Yro ITH
OpraHHYecKHe COe/IHHeHHMA [0CTATOYHO XOPOLIO OTPaXalT crencHb nmpeobpa-
30BaHHA OPTaHHYCCKOro BELUECTBA B OCA/IOUHBIX MOPOAX.

J.T. Harenc u [bx.X. Peittep [81] Ha ocHOBaHMM CBOMX MCCNE[OBAHHA H
COBPEMEHHBIX [AHHBIX [PYFMX aBTOPOB COCTABWIIM CBOJIHYI0 TabJMIY KOJIH-
YeCTBEHHOTO pACIpe/ieliecHUA PasHbIX TIPYI OPraHHUCCKHMX COCIMHEHMH B
PA3JIMUHbIX TCOJIOTHYECKHX OTIOKeHHAX M meTteoputax (puc. 1). OcHoBHBI-
MH OPraHWYeCKHMH COEJIMHCHMAMH, KOTOpbie OblIM ODHAapyXKeHbl B pasHbiX
OCAJIOUHBIX OTIOXKEHWAX, FABJIAIOTCA YTIEBO/IOPO/bl, AMHHOKHCIOTDI, yIjle-
BO/bI, JIMIIM/BI, PA3/IMUHbIC MUIMEHTbI, SKMPHbIe KHCIOThl. OBHapykenne
OTHENBHBIX IPHPOJIHBIX OPraHHYECKHMX COCIAMHCHMH B OCaJIOYHBIX MOpPOJAX
yKa3blBaeT HA TO, YTO BO3MOXHBI YCIIOBHMA, MPH KOTOPBIX HE HPOMCXO/IUT
paspylieHHs] OCTATKOB OPTaHM3MOB /10 TNOJIHOH WX MHHepainsauun. Ha
OCHOBaHHM [aHHbIX, TIPEJICTABJIEHHbIX HAa pHC. |, OYEBM/IHO, YTO B IOYBAX H
COBPEMEHHBIX OTJIOKEHHAX OacceHHOB (B OCHOBHOM B [0BCPXHOCTHBIX
WIMCTBIX CJI0iX) OOBIMHO MMEETCHA MOYTH MOJIHbIH HaBop OCHOBHbIX DHOXM-
MHMUECKH B@KHBIX OPraHHYECKHX COC/IMHCHWH, 4 WMEHHO, HAH/ICHBbI dMHHO-
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P u c. 2. BHOXMMHYECKH BaXKHbIe OpraHHYeCKHe COoeMHEHMA B OCAIOYHBIX OTIOXEHHAX
pa3Horo reonoruyeckoro Bospacta | 331 |
I — JOCTOBEPHDbIC JAHHbIE; 2 — NpeanoJIOXHUTeIbHbIE HJaHHbIE

KHCIOThI M GesikH, YIJIeBO[bl, OPraHWYeCKHe KHCI0Tbl, MWTMEHTbl THIIA
xjopoduiina M KapoTHHOMIIOB, XHTHH, yrneBopmoponbl. HaBop atux coemw-
HEHWA HAXO[MTCA B 3HAYMTENIbHO MEHBIIMX KOJMYeCTBaX B Topdax H
ClaHLAX, ellle MEHbllle MX B YTJIAX, B PacCeAHHOM OPraHHYeCKOM BELLECTBE
H3BECTHAKOB, MECYaHHKOB M [JPYTHX o0cafoyHeix nopofd. 3a nocnennue 10
JIET UHCIO MCCNEJOBAHMH MHIMBMOYalbHBIX OPraHHYECKHX COE[MHEHHWH B
nopofiax 3HAYMTENIBHO YBENWYMIIOCh, HO XapakTep pacripeflelleHMs OpraHH-
YECKHMX COEJIMHEHMH B TeOoJIOTHYeCKHX OOBEKTaX pa3HOTO TeOJIOTHYECKOro
BO3pacTa OCTascA NpHOIH3IMTENIBHO TeM Xe.

Arnuuton ¥ Kaneeun [331] o6pabotany OaHHbIE MHOTHX HCCIIEoBaTe-
Jei W MpesiCTABHIIM B BHME CXeMbl pacnpelesieHHe GHOXMMHUYECKH BaXKHbIX
OpraHMUECKHX COE[JMHEHMH B OCAaJIOYHBIX OTIIOMEHMAX pPA3HOTO TeoJIorHuec-
Koro sospacra (puc. 2). Tak, B fpeBHMX nopoiax nokeMGpua oGHapyxe-
Hbl TONBKO 3 THMA OPraHMYECKHMX COEJMHEHHH — aMHHOKHCIOTHI (ompenens-
eMbie TMOCc/e THAPOJM3a), YrIeBOJOpPObl ¥ MOPGHPHHBLI;, NPHCYTCTBHE yrJie-
BOJ/IOB YaCTO BbI3bIBA€T cOMHeHMe. Bonbuias yacTs GHOXMMHUYECKH BaXHBIX
OPraHHYecKHX COoelMHeHMiA Gbita oGHapyxeHa B ¢panepozoe (nopombt 6 10°
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NeT M MOJOXKe), OYeHb Majas MX YacTb HaiifleHa B MOPOAAX MO3/HETo
nokemOpua (1,8+10°—6+10° ner). Haxosmenue TeX WM MHBIX OpraHMuec-
KHX COGIIMHEHHH B OCA/IOYHBIX MOPOMAX Yalle BCErO COBMAJAeT C OCTATKAMM
CTPYKTYp HCKONAeMbIX OPTaHU3MOB (MHKpOCKOMWUYECKHX pAacTeHMil, Crop,
OCTATKOB PaKOBMH, MeJKHMX PaKooOpasHbIX M T.1.), a TaKKe C TeMHOOK-
palieHHBIMA  GecOPMEHHBIME BKITIOYEHHAMH MCKOMAEMOTO OpraHMyecKoro
BelecTBa. 3aMeueHO, YTO aMMHOKMCIIOTBI, ONpeJie/ifieMble Mocie TUIpPOIH3a,
MOYTH BCErJa MOXHO OBHAPYXHTh B TOM WIIH WHOM KOIHYECTBE B OCalOY-
HBIX MOPOJAX, COMEPXKALIMX OPTaHHYECKHe BKITIOUEHHS.

Takum 06pa3oM, pasiHUHbIE OPraHMYECKHe COEMHEHHA B COBPEMEHHBIX
H J.IpeBimx OCAIOYHBIX OTJIOXKEHHAX 110 CBoeMy l'lpOHCXO)K.ElEHHIO CBA3aHBI C
NPHCYTCTBHEM OPTaHM3MOB, OCTATKH KOTOPBIX MpPH OMpEMeNeHHbIX YCIOBH-
X COXPAHATUCH B MpONECCE 0CAIKO0OPa30BaHMA M [aNbHEMILEro [MareHesa,
KaTareHesa mopof. OJIHAKO OCTATKH OPraHM3MOB He OCTABAIHCh HEM3MEHEH-
HbIMH B TeYeHME TEOJIOTHUECKOTO BPEMEHH, Ha YTO YKa3bIBaeT OTCYTCTBHE
Be/IKOB, MOMMCAXAPH/IOB, KHPOB M MHOTHX IMIMEHTOB B COCTaBE [IPEBHETO
HCKOMAeMOTO OPTaHHYeCKOTO BEUIeCTBA. JBOJIIOUMA OPTaHHYECKOTO BellecT-
BAa Hepa3phIBHO CBA3aHA C TEOXMMMYECKOH M TeONOrMuecKoil HCTopHeil
BMeILAMUIKX TOPOfd. B CBA3M ¢ ITHM H3yYeHHe MPOIECCOB NPEBpalleHUs
OPraHWYeCKOTo BEIIECTBA MOXET [aTh MONMOJIHHTENBHBIA MatepHan Uif
XapaKTepPHCTHKH OCA[0YHbIX 06pa30BaHMii Pa3HOTO reONOTHYECKOTO BO3-
pacTa.



I'masa II

COBPEMEHHOE ITPEJCTABJ/IEHHE
OB AMUHOKHCJ/IOTAX
BUOJIOTHUYECKOI'O ITPOUCXOXIAEHUA

Honsa GenkoB M MPOOYKTOB MX NpeoOpa3oBaHMA — NMENTHOOB W dMHHO-
KHCJIOT — B COCTAaBE€ HBBIX OPTaHM3MOB 3HauMTesnbHa. OHM MIpaloT nepso-
CTENIEHHYI0 POJIb B CTPYKTYpe H (YHKUMAX KIETKH, TaK KAK HMEHHO OHM
ABNAKNTCA TEMH MOJIEKYIAPHBIMH HHCTPYMEHTAMH, C TOMOIIBI0 KOTOPbIX
peanu3yetca reHeTwyeckas uHpopmaima [156]. B TkaHAX MITeKOMHTaKOLINX
Genku coctapnAT 10—20%, B MCTBAX BBICLUMX pacTenuit 1—37%,B cuHe-3e-
NIEHBIX BOMOPOCIIAX MX KOJMYecTBO HHorpa poctraer 30—35%. Pasnuumbie
GenKH OT/IMYAOTCA COCTABOM M COOTHOUIEHHEM aMWHOKHCIOT, CTPOEHHEM
MOJIMNENTHIHbIX CBA3eH W NpPOCTpaHCTBEHHOH KoHpurypauuei. OOpivHO B
coctaB GenKoB BXOOMT OOMH H TOT ke Habop — 20—22 aMMHOKHCIIOTHI, HO
HeKOTOpble DeJIKM OTIMYAKTCA OTCYTCTBHEM HIIM HAJMYHEM Ofpesie/IeHHbIX
amuHokucenoT. Hanpumep, Genok coeIWHMTENIBHBIX TKAaHeH JKHUBOTHBIX Opra-
HH3MOB — KOJIJIaTeH — OTJIHYAeTCA HAJMYHEM OKCHMIIPOJIMHA M OKCHIIM3MHA. B
coctaBe Oejlka COCOMHUTENbHBIX TKAHEH MMBOTHBIX, KpPOME LOPYTHX OObIY-
HBIX AMMHHOKMCIIOT, HAXOOATCA JI€CMO3HH M H3ojecMo3uH. OnHako B HeKO-
TOPBIX PACTEHMAX TAK)Xe BCTPEYAaeTCA OKCHIIPOJIMH, XapakTepHbiH WA paaa
HUBOTHbIX OenioB. Hampumep, OKCHIIPOJMH COJEPXKHMTCA B CAHTAJIOBOM
pactenuu [526], a Takxe B OT/EJbHBIX PACTYU[MX PACTUTENBHBIX KIETKaX
BhICIIMX pactenni  [445]. Jlna 6GenkoB MHKpPOOPraHU3MOB  Xapak Te€pHO
HaJIHYKe Y- aMHHOMACIISTHOH KHCIOTHI, /UIA Oe/IkOB PakOBHH MOJUINCKOB —
OTCYTCTBHE AMMHOKHCIIOT OKCHIIM3WHA, OKCHIIPOJIMHA, TPHNTO(aHa.

[Ipu xucnotHoMm ryuAponu3e OenKOB OOBINHO MOJYYalOT MOYTH OMMH H
T0T e Habop — 20 aMHHOKHMCIOT. AMWHOKMCIOTBI OfpE/IeNIAT MHOTHe
BaXKHbie CBOHCTBA OcjkoB. B 6GenikaX aMMHOKHCAOTHI COETHHEHbI MEKILY
coboii koBaseHTHOM #  a-nentujgHod (—CO—NH-) c¢BaA3blo, T.C. aMMH-
Has Tpymna O/HOW AMHHOKHCIIOTBI COE[MHEHA ¢ KapbOKCHIILHOH Tpynno#

Beiiiéu — ————— = [lopdupHHLL, reMuH

Monunentuas —_—— —_—— Pocarnnm

s —— =g Kpcatun
@-KETOKHCNIOThl e P

AR, —————— [THpUMHIHHOBEIC
AMHHOKHCIONbI p

OCHOBAHHA

I Mypunoseie
| OCHOBaHMA
I

{ ¥ ¥

AMMHAK MoueBiHa MoueBasi KHCTIOTa

Py oc. 3. Oxemarnueckoe npeictapieiine ob yHacTud aMUHOKHCIoT B 0OMCHe BelllecTn
KUBBIX OpranaMon [420)]
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ApYTOH aMHMHOKHCII0TbI. OBGIIMM NPH3HAKOM, XdPaKTCPHBLIM JUIS BCCX dMUHO-
KHCIIOT, BXOJAIMX B COCTaB OeJIKOB (HCKJIWMEHHE COCTABJIAET [1POJIMH),
ABNACTCA Hanuune cBoDOMHONH a-kapBOKCHIbHONM Tpynibl M CBODOLHOM
He3aMelIeHHOH AMUHOTPYIIIBL Y @- YIJIEPOHOTO ATOMA.

3HayeHHe aMMHOKHMCIOT B JKMBOM OPraHW3Me He OrpaHMuMBaeTCH MX
YyYaCTHEM B NOCTPOEHHH >XM3IHEHHO BaXKHbIX MAaKpOMOJIUMEpPOB — OCJIKOB H
MX KOMIUIEKCOB C [PYTMMH COCIMHCHHAMM: MOJIHCAXAPHIAMH, JIMIHIAMU H
ap. Om ywactByI0T B 0OMeHe KMBBIX OPTaHH3MOB M CIIYXKAT MdTEpHAIIOM
wisfs 0Opa3’oBaHUA MHOTHX OPTaHMYECKHX COEIMHCHMH, BBINOJHAIIIMX BaX-
Hble Guonoruveckue ¢yHkuuum (puc. 3). B pesynbrare ofMeHa aMHHOKMc-
10T B OpraHu3mMe MoryT o0pa3oBatbcs KOQepMeHTbl, FTOPMOHbI, BHTAMHHBI,
AHTMOMOTHUKH, MUTMEHTEI, KpeaThH, docdati/ibl, ankajon/ibl. AMHHOKHCIIO-
Ta (heHUNTANaHWH aK THBHO YuyacTBYeT B OOpa30BAHMH JIMTHMHA, COCTABIIAIO-
uero 30% ppeBecuHbl Bhicumx pactenuit [170].

TPYIIIBI U CTPYKTYPHBIE GOPMYJ/IBI AMUHOKHUCJ/IOT

AMHHOKHC/IOTHI — KapbDOHOBbIE KHCIIOTH, COJACPHKUILME OJIHY HIIM  Hec-
KOJIKO aMMHOTPYTI. AMHHOKMCIOTBI MOXHO Mpe/cTaBuib 06uei dopmy-
noit RCH(NH,) COOH.  AMMHOKMCIIOTBI pa3nuualTca no Xapaktepy Goko-
Boil rpynnupoBku (R), koTopas moxer GbiTh anmdartHueckol, apoMaruucc-
KOH M TeTepPOLMKIIHYECKOH, KpoMe TOTo, MoxeT coctoath u3 —OH rpynn
win cepol (— S-S —; — SH ). B 3aBHCMMOCTH OT MOJIOKEHUA AMMHO-
IpyNnbl OTHOCHTENIBHO KapOOK CHIBHOI T'PYNIbl OTJIMYAIT d-, - M Y- AMHHO-
KHcnoTel. B coctaB GemcoB XHBBIX OPraHM3MOB OObIYHO BXO/IAT @ - AMHHO -
KHCITOTBI. BoNblladg 4acTh a-aMHHOKHCIOT NPeICTaBAACT COBOH 1POH3BOLL-
HbIE JKMPHBIX KMCIOT, B KOTOPBIX aTOM BOJOPOJ@ Y - YIJICPOLHOTO 4TOMa
3AMCILEH aMMHHOW TPYNMOoM:

R—CHZ—COOH ——3» R—CH—COOH

NH,

B coctae 6GenkoB BX0OAT 00bruHO 20—22 aMMHOKHMCIOTHL. B 3aBMCHMOCTH
OT XMMHYECKOTO CTPOEHHA AMWHOKMCNOTHI, COCTaBlAKIIMe Oenku pasjens-
10T Ha CJeflyloLHe TPYIIbl:

1) Anudartyeckue, HeRTpanbHbIe aM HHOKHCIIOTBI:

TTHUHH H;N—CH,;COOH
aNaHHH CH;—CH®H,)—COOH
H;C
BaJIHH \CH—(‘.H (NH,)—COOH
o
HyC
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H3C—CH,

H30NCHUMH CH—CH (NH2)— COOH
HyC—
Hj; C\

TeH1MH P CH—CH,—CH(NH,)—COOH
H;C

2) Anudarnyeckue, HeHTPaIbHBIC OKCHAMHHOKHCIIOTHI:
CepHH HOH,C — CH (NH,)—COOH
TPEOHHH H3C—CHOH—CH (NH4)—COOH

3) Cepycopepxaume aMHHOKHCIIOTBL:

LHCTeHH HSH,C—CH(NH,)—COOH

UHCTHH |S—H1C—CH(NH2)—COOH
S— H,C —CH(NH,)—COOH

METHOHHH H3C—S—CH;—CH;—CH(NH,) —COOH
4) Wmunokucnorel (HeHTpanbHble) |

nponuK H,C — CH,

| I
H,C  CH—COOH
Neof
1
H

oxcunponui  HO—HC — CH,
[

H € CH—COOH
N/
NH

5) OcHoBHBIC, MOMOXHTEIBHO 3apsXeHHbIe AMHHOKHCIIOTBI:
AHIH H,N—CH,—CH,—CHy—CH,— CH (NH,) —COOH

OKCHITMIHH H,N—CH,—CH (OH)—CH,;—CH,—CH (NH,)—COOH
15



ApTHHHMH HT_CH'Z__'CHQ'_CHZ—CH (NH,)—COOH
C

7 N\
HN NH,
THCTHIHH /N—-C-—H;C—CH (NH,) —COOH
He,
1‘|€—CH
H
OPHHTHH NH,

|
CH,—CH,—CH,—CH (NH;) —COOH

6) Kucneie (oTpHuaTeNnbHO 3apshKeHHblE) AMHHOKMCIOTHI!
acnaparuHoBas KucioTa HOQC —CH,—CH (NH;)—COOH
rayTamuHoBas kucnota  HOOC —CH,—CH,—CH (NH,;)—COOH

7) ApomMaTHyeCKHe M FeTepOLHKIIHYECKHEe AMHHOKHCIIOTEL:

denunanaHuH / \ CH,—CH (NH,)—COOH

THPO3HH HO—@—CHz —CH (NH,)—COOH
TpunTodan U H,—CH (NH,;) —COOH
N

I
H

K ruppocdobHbIM, HEMONAPHBIM AMHHOKHMCIIOTAM OTHOCATCA aJlaHMH, JIed:
UWH, M30TIeHIIHH, BaJIMH, NMPOJHMH, (eHHNaNaHNH, TPHNTO(haH ¥ METHOHMH.

B Benxax Oypbix M KpacHBIX BOOPOCNeH HaHOEHbl B 3aMETHBIX KOJM:
YecTBAX AMHHOKHCIIOThI TaYPHH W XOHIpPHH, B OyphIX BOIOPOCIAX — THPOK-

CHH.
| ]
ol Jro{ Joepom o
J ) NH,

CH,;—S0,0H

THPOKCHH Tay pHH
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B HEKOTOPbIX PACTCHHAX HAAICHBI CCJICHCOMCPARAIMC AMHHOKHCI10ThI, B
KOTOpPbIX CEJIEH 3daHMMAcT MECTO Cephbl (CL‘JICHOE,UICTHH. CCJIMHOMCTHOHHH,
CCJIEHOUACTOTHOHWH H Jl}).). Cpenenust 0 GHOXUMUH CEJICHCO/1E PAAIILHX dMH-
HOKMCIIOT ¥ MX PacnpoCcTpaHeHHH B MpHpojle MaHbl B MoRorpadun Pesen-
¢emsua u Bera [503].

CTEPEOXHMMHA AMHHOKHCJIOT

Bce aMMHOKHCIIOTbI BeIKOBOTO NMPOMCXONICHHA (33 MCKIIOUYEHHWEM IJIH-
UMHA), OCBODOXIAWIIHECA “IPH THAPOJM3e OEMKOB B JIOCTATOYHO MATKHX
YCIIOBHAX, ODHAPYKHBAKT ONTHYECKYH AKTHBHOCTh, T.e. COCOOHOCTb Bpa-
WATh TUIOCKOCTh MONAPH30BAHHOTO nyud. ITHM cBOHCTBOM obnajawT coe-
[MHEHUA, B MOJIEK yTIE KOTOPBIX WMEETCA aCMMMETPHYeCKHA a4TOM YTilepo/a,
T.e. aTOM YIJIEpOJIa ¢ YEeThIPhbMA PasfIMUHBIMH 3amecTHTe/IAMH. Uucno Bo3-
MOMKHBIX CTepeoH30MepoB paeHo 21, rjae n — YMCIO acHMMETPHYECKHX aTo-
MoOB yriepopa. I'mMuuH He MMeeT ACHMMETpPHUECKOIO YITIEpojia, TPECHHH M
W30JIEHIIMH COIEepPXAT Mo [IBa ACHMMETPHYECKHMX aTOMA YIIIepo/ia, a BCe OCTallb-
HbIE AMMHOKHKCIIOTBI, BCTpeyaromueca B Genkax, coepkaT Mo 0JHOMY dCHM-
MeTpHYeCKoMy atoMy yriepoia. KonuyecTBeHHOM xapaKTepH%'l;)Hl(Of{ onTHYEC-
KO#l aKTHBHOCTH CITY)KUT BeIIMUMHA YGeibHOTO Bpawenus [a] —, Bce Berpe-

1)

yamomMecs B OeIKax aMMHOKHCITOThI MpuHayeskat K P-pany. [pu Markom ruj-
ponu3e Deylka aMHHOKMCIIOTBI COXPAHAT CBOK ONTHYECKYI0 AKTHBHOCTb W HE
nofBepralTca pauemMH3almMi. [Ipy xuMuueckoM cuHTe3e 0ObIYHO MOJIYYalT B
nabopaTOPHH PaleMAaThl, COCTOAIINE U3 IKBHMOIIAPHOH cMecu D- u L- crepeo-
M30MEpOB ¥ UX 0603HavawT cumBoniom DL.

AMHHOKHCIIOTBI, HMEIOIIME 2 ACHMMETPHYECKMX aToMa YIJleposid, MOryT
CymecTBOBaTh B 4 cTepeoTHnHbIX ¢opmax (HarnpuMep, CTepeoH3oOMepsbl
TPeOHHHa, IIMCTEHHA, JIeHIIMHa) .

COOH COOH
F“: NHz—(ll"—H NH;—(l‘—u
™ H—C—OH HO—C—H
(|7H3 (I‘.H3
L — TpeoHHH L — ajo—TpeoHHH
COOH COOH
H——é—NHz H—-(ll".—-NH;
HO——(IT-—H H—?—OH
iy n,
D - tpeonun D - ai0—TpeoHHH 1

B knerounsix CTEHKaX MHKPOOPraHH3MOB BCTPEYANOTCHA B COCTaBe Ien-

THIHBIX aHTUOMOTHKOB (HAllpUMep, TPAMMUILMIMHA) pasiHuHble D-aMUHOKHC-
TOTHI.
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Benuuuubl  yaenbHOTO BpameHWsa Hexortopbix L- u D-ammHOKHOIOT,
u3mepernoro npu pH=7,0 [156], cnenymouue:

L-anauun +1,8 L-nu3uH +13,5
L-nefiuun ~11,0 L-cepuH -7.5
L-u3oneiuus +124 L-niponuH -86,2
L-pemunananun ~ -34,5 L-tpuntodan -33,7
L-rnyTaMHHOBas D-anaHus -1,8
KHCI10Ta +12,0 D-rnytamMHHOBas
L-acnaparuHoBas KHCIIOTA =120
KHCII0Ta +5,0 D-nuzun =135

Jlonroe BpemMsA CUMTAIM, YTO ONTHYECKAS aK THBHOCTE aMMHOKHCIIOT B OCTAT-
Kax MCKOMaeMbIX OPTraHW3MOB W OCA/IOYHBIX MMOPOJAX HBJIAETICA XapakTep-
HbIM, HeoOXOIMMBIM NPH3HAKOM >KM3HM. Hanuume pauemuuecKux cmeceit
aMHHOKMUCIIOT [ABAJI0 MOBOJ TOBOPUTH O HEOMOJIOTMYECKOM MPOHCXOM/IEHHH
TOH WIM WHOH aMHHOKMCIIOTBI, HAH[EHHOM B TeOIOrMYeCKOM oDbeKTe.
OpHako yHHKanbHble HccnemoBanusa Oibencona ¥ Xeipa [270] nokaszanm,
YTO @-aMMHOKHCIIOThi, XapaK TepHbIE [UIAl XMBBIX OPraHM3MOB, B OMpe/esieH-
HBIX TEOJIOTHYECKHX YCIIOBHAX MOCTENEHHO Npeobpa3ylTca W B TeolIOTHYeC-
KHX oBbeKTax, 0coDEHHO JpeBHHX, Mbl OOBIYHO MMeeM [Ie/i0 ¢ pauemuyec-
KOH cMecbl0 aMMHOKHCNOT. Takum o6pa3oM, ONTHYECKAA 4K THBHOCTb aMM-
HOKHCIIOT yKe He MOXeT ObiTb MCIONB30BAHA B KauecTBe KPHTEPHA JKH3HH
IS YCTAHOBJICHHA Hayajia NOABIIEHWS >KM3HM Ha 3emie, a TakKe Juid
onpefenieHusa GHOJIOrMYecKOTo WM HeGHONIOTHYeCKOTD MPOMCXO0XKICHHA aMH-
HOKMCIIOT, HAUOEHHBIX B OPEBHHX OCaJOMHBIX MOpOAax HOKeMOpus.

PU3IUKO-XUMHUYECKUE CBOMCTBA AMUHOKUCI/IOT

AMWHOKHCIIOTBI 32 HEKOTOPHIM HCKITIOUEHHEM XOPOILO PACTBOPHMBI B
BOJe, aMMHMAKe M [IPYTMX TONAPHBIX pACTBOPHTENAX MW MeHee (WM
TPYOHO) pacTBOPHMbI B MEHee NOJAPHBIX M HEMOJIAPHBIX pPacTBOPHTENAX,
TAKMX KAK OJTAaHOJ, MeTaHoj, auetoH. HauBosee pacTBOpMMBI aAMHHOKHC-
JOTBI, Y KOTOpeIX rpymma R npeacrasneHa ruapoQHIBHBIMH TPYNINaMH.
PactBOpHMOCTb W YCIIOBHA BHINAJIEHWA aMHHOKMCIOT B ocafok (rtabm. 2)
XapaK TepU3YIOTCA BeJIMUMHON MX H3oekTpuueckoi Touku [420]. Ocoben-
HO Tpy[JHO PacTBOPHMEI apOMaTHYecKHe aMHHOKMCIIOTBI THPO3MH M (heHuia-
TMaHWH. AMMHOKHCIIOThI — IPOJMH W OKCHIIPOJIMH — 06NalaloT OTHOCHTEIBHO
BBICOKOW PacTBOPMMOCThI0O (NPOJMH [axe XOpOLIO pacTBOpAETCA B CITHp-
Te). Bce aMHMHOKHCIIOTBI XOpOLIO PacTBOPHMBI B YKCYCHOH KHCIIOTe, 4TO
BBUIO C YCIIeXOM MCIIOb30BAHO TpH Mo60pe pacTBOPHMTENA /I pasfielcHHs
aMHHOKHC/IOT. Pasfenenne amMHHOKMCIOT OBGBIYHO NPOBOMAT NpPH MOMOLIH
Xpomarorpadgpus Ha KoJOHKe, Xxpomatorpacdud Ha Oymare; mpH HOMOILH
TOHKOC/IOIHOM XpoMaTorpaduH, 3JieK TPO[AMA/IH3a, BBICOKOBOJIBTHOTO Mpena-
paTuBHOTO ek Tpohopesa. Kak BHHO 3 Tabn. 2, BeMUMHBLI H3031EK TpH-
YeCKOH TOUKHW anudarHyecKuX MOHOAMHHOKHCIIOT OYeHb OJIM3KH, B CBA3M ¢
3THM pasfIeJieHHe W TpenapaTHBHOE BBIJIEJICHHE OTOENIBHBIX AMHHOKHCIOT
9TOH TPYNIBI UMEET HEKOTOpbIe TPY/HOCTH.
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TaGauya 2
Hekotopble cBoiicTa Genkopbix amuHokmMcioT [420]
PacTBopuMOCTb B BO- P,.. (u3o0-
 — :K:,':::;?_ s, £/100 n KOHCTAHTHI [MCCOIHAIIHKE 3:lel|<1-pn-
- noTa oC = i K pK pK vecKas
i 25 100°C Py 2 3 TouKa)
kY 292 22,99 67,17 2,34 9,50 - 5,97
297 16,65 373 2,34 9,69 - 6,01
315 8,85 18,8 2,32 9,62 - 5,96
e 337 243 5,64 2,36 9,60 - 598
‘Hzoneftunn 284 4,12 8,26 2,36 9,68 - 6,02
228 50 322 2;21 9,15 - 5,68
TpeoHuH 253 20,5 291 9,62 - 6,16
AMuctenn 173 1,711 8,27 10,78 5,02
(ruppoxio- (SH)
260 0,01 0,11 1,04 2,05 8,0 5,03
(COOH) 10,25
OHHH 283 3.5 17,6 2,28 9,21 (NHz) 5,74
222 16,23 23,9 1,99 10,6 - 6,30
Oxcunponun 270 36,1 51,6 1,92 9,73 - 5,83
JTv 224 2,18 9,12 10,53 9,82
(a-NH,)
ApIruHUH 238 1 b 9,04 12,84 10,76
TrcTummH 277 0,43 1,82 6,00 9,17 7,59
; (umupnaszon)
AcnaparuHo- 270 0,50 6,9 1,88 3,65 9,60 2,17
as KMCIloTa (y-COOH)
A ciaparus 236 2,98 55.1 2,02 8,80 - 541
[y TaMuHO- 249 0,86 14,0 2,16 4,32 9,96 3,24
i KHCITOTa (B-COOH)
Ty TAMMH 185 36 217 9,13 - 5,65
Gennnananun 284 2,96 9,9 1,83 9,13 = 548
PO3HH 344 0,045 0,56 2,20 9,11 10,07 5,66
(OH)

puntodan 232 1,14 1,99 2,38 9,39 - 5,89

MHorve aMHHOKHCIOTBI 06/IaJlaloT BBICOKOH TEPMOYCTOHYMBOCTBIO, YTO
BA3AHO C HMX XHMMHYeCKOH yctoiumBocteio [91, 267-269, 556]. 310
CBOACTBO aMHHOKHCIIOT ObUlo npemyoxeHo JHGencoOHOM JUIA MCMOJb30Ba-
A aMHHOKHCIIOT B KauecTBe reoyoruyeckoro tepmomerpa. [Ipu Harpesa-
aMHMHOKHCIIOT B CYXOM COCTOAHHH WIH B BBICOKOKHNSAIIMX pPacTBOpH-
feNifAiX OHM [eKapOOKCHIMpPYIOTCA, MpPH 3TOM 06pa3yercs COOTBETCTB YIOLUMH
IMMH. JTa peaklMA aHAJIOTHYHA (epMEHTATUBHOMY MeKapOoK CHITMPOBAaHHIO

RCH(NH;)COOH ——3> RCH,NH, + €O,
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[Mpy HarpeBaHHH aMHHOKHMCIOT H MX 3GHPOB MOTYT TAK)Xe 0Opa3oBbIBATLCA
jMKeTonunepasunsl. Hanpumep, mMeTHnoBbiii 2¢pup I/MIHHA B BOJHOM pacT-
BOpE CIOHTAHHO 1EPEXOIMT B JIMKETOMHIEPa3HH:

H,

~2CH,COOH P
2CHCOO CHy——————> 0=C NH
NH, HN C=0
Ne/
|
Hj

XapakTepHble peaKkLHH aMHHOKHCIOT — PeaKlUHH, B KOTOPbIX NPHHAMAKT
yuacTHe HX (YHKLUHOHANIbHbIE TPYMMNbI, T.e. a-KapOOKCHIbHAA H a-aMHHO-
Tpymnmbl, a TaKXe (QYHKIHOHAnbHbIe TPYTNbI OOKOBBIX Lemed aMHHOKHCIIOT.
a-KapOOKCWIbHBIE TPYNNbl AMHHOKHCIIOT BCTYNMAKWT B  peaklMH, MpH-
BOMALLME K OOpa3’0BaHHIO aMMOOB, CNOXHBIX 3GHPOB, ALHIBHBIX TPOH3BOM-
HBIX TaJIOTEHHI0B. BO3MOXHO BOCCTaHOBJIeHHe KapBOOKCHIBHON Ipymmbl H
obpasoBaHHe aMHHOCHHpPTAa. Tak KAk AMMHOKHCIIOTHI COMIEPXaT OOHOBpe-
MeHHO KapOOKCWIBHYK M aMHHHYI0 TPYINbl, OHH OTHOCATCA K Trpymme
amM@pOTepHBIX WIEKTPOJMTOB. B 3aBHCHMOCTH OT cocTaBa pacTBOpa OHM
MOryT 06pa30BbIBATE Pa3/IMYHbIE COJIH, PearHpys KakK ¢ KHCIOTAMH, TaK H C
OCHOBaHHAMH. JTU CBOHCTBA AMMHOKMHCIOT 4acTO MCMOJB3YIOTCA B aHAJIMTH-
YeCKOH XHMMHH. AMHMHOKHCIOTHI Kak aMdQoTepHble 3MeKTPOJHTbI HIPamwT
BXHYI poiib B KauectBe OydepHbIXx coenMHeHHil, NMOANEPKHBAKILIHX B
OpraHM3Me OMpe[esieHHYH KOHIEHTpalMio BOmopomHsix HoHoB [145]. Ilpu-
CyICTBHE B MOJNEKYJle AaMHHOKHCIIOT OJIHOBPeMEHHO KapOOKCHIbHOR M
aMHHHOH rpynn obecreunBaeT BO3MOXHOCTh 00pa3oBaHMA KOMIUIEKCHBIX
COeIMHEHMIT CO MHOTHMH MeTaJjUlaMH. JTO CBOHCTBO aMHHOKMCIIOT K KOMII-
nexcoobpa3zoBaHHI0 MMeeT OyeHb OOJbIIOe 3HayeHHe B TEOXMMHH — B TpO-
neccax NepeHoca H KOHLUEHTPHPOBAHHA MHOTHX XHMHUYECKHX 37IEMEHTOB B
BOJAX, HJIaX, MOYBAX H T..

Q-aMHHOTPYTIBl AMHHOKHCIOT pPearupylT ¢ aab[erHgaMH ¢ obpa-
30BAHHEM TaK Ha3biBaeMbIX LIM(PQOBBIX OCHOBAHMIA:

=nNn—x

NH,

A

—H+H—C—R =— H,0+H—C—R

O':O—ﬁ_

COOH COOH

lliddoBbl ocHOBAHMA HABIAWTCA TMPOMEXYTOUHBIMH TPOAYKTAMH TpH
HEKOTOPBIX (EPMEHTATHBHBIX PeaKUMAX M crnocoOHel 00pa3oBBIBATH KOMII-
MEKCHbIE COCMMHEHHS CO MHOTHMH MeTaJumMH. OHM ABJIAITCA OYSHb BaX-
HBIM 3BEHOM B IIpoLEcce MEaHOWIHHOOOPa3OBaHMA, Belyllero K Gopmu-
POBAHHIO TEMHO-KOPHUHEBBIX IHIMEHTOB H HEPACTBOPHMBIX MOJHMEPOB,
BXOIAUHMX B COCTAB NMOYB, OCA[KOB, TOPHOB H T.JI.

20



JUist AMMHOKMCIIOT XaPAKTEPHBI OCHOBHBIE PEAKLMH — J1eKapOoK CHITHPO-
BaHue, NPAMOE [1e3aMHHHPOBAHHE, OKHCIIM f€/IbHOE [le3aMHUHHPOBAHUe, TpaHC-
aMHMHHpPOBaHHe. OJTH PpeaKIMM ualle BCETO TNPOUCXOAAT [0/l JIeHCTBHEM
OHOJIOTHYECKHMX KAaTaJIM3aTopoB-PepMeHTOB. AMHMHOKHCIOTBI HMEIOT Xapak-
TepHbl¢ MONOCHI MOTJIOLEHHA B MH(ppaK pacHOl olnactu chekTpa. Apomarn-
yecKHMe AMMHOKHCIIOTHI W HMCTEMH mnoriomanT B Yd-o6macti crnekTpa
(MaKCHMYM MNornomenua THpo3uHa npu 280 wa), M ITO YACTO HCNONB3YIOT
npH ONpeNieNIeHHH KOJHUecTBa OEJIKOB B pPacTBOpAX.

Ot/ie/ibHBIe AMMHOK MCJIOThI JIAKT XdPAKTEPHbIE peakiWH, CBA3aHHblE C
HaJIHYHeM OIlpefle/ieHHbIX (QYHKUMOHAIBHBIX TPYNNHPOBOK, HAXOASILIHXCA B
R-rpymax. Tak, Hanpumep, aMHHOKHCITIOTBI, COAepauiue Cyabpruipuin-
uyo SH-Tpynmy, omiHuamLlyiocs BhICOKONH peak THBHOH CIOocoBHOCTBIO, 06-
pasyiT C TSKE/IBIMH METAJ/IAMH MepKanTH/ibl. THONOBAA TPyNIa LUMCTeHHA
JIerKko okucnseTcs ¢ obpazoBanveM aucynbduma (ocoGeHHO B NMPUCYTCTBUH
colnel JKenesa), MpH 2ToM 00pa3yerTcs UMCTHH.

JKMBOTHBIE M PAaCTHTCI/IbHbIE OPTAHU3MBI 3HAUMTE/IBHO Pa3THYAIOTCA MEX-
gy cofoit mo crocoBHOCTH K CHHTE3y TeéX WIM MHBIX aMHHOKHCIIOT, a
TaKKe TG MCMOIB30BAHMIO OlNpe/leneHHpIX Gopm a3ota, HeoOXoMMOTO MTA
MOCTPOCHUA AMMHOKHCIIOT. B oTnHuMe OT KMBOTHBIX OPTaHH3MOB pacTeHHS
CrocoBHBI CHMHTE3WPOBATH BCe AMMHOKHCIOTHI (06bruHo 20 aMHHOKMCIIOT),
BXOJAIIKE B COCTaB OeIIKOB, 33 CYeT HEOPraHWYeCKHX a30THCTLIX COEJIHHE-
HHMH: AMMHAKA, HUTPATOB, HUTPUTOB. Y 3€JieHbIX pPacTeHH W Y MMKpPOOpra-
HHU3MOB-XEMOCHHTETHK OB, CIIOCOBHBIX K (OTOCHHTE3Y, HCTOUHMKOM YTIiepo-
A aMMHOKHCIIOT ABJIAETCA YTJICKMC/bIN Ta3. Bee octanbHble HM3ILMe pacTe-
HHUsA, JIMLeHHbIe Xiopoduia, HanpuMep rpubbl, Gak1epHy, HCNONB3YWT LT
CHHTe3a Oenka B KaueCcTBe WCTOMHHKA YIJIEPOAa aMMHAK M HHTPaTbl, HO
HYXJIAI0TCA B YITIEPOJHOM [HTAHHH, KOTOPbIM 0BbIYHO ABIAIOTCH VITICBO/IbI.

Ocofioe mecto 3anumaioT GoGoBble pacTeHns. B kopHeBbIX KayGeHbKax
ITHX pacTeHMil cofepxkarca Oak TepuH, QUKCHPYIOILHE MOJCKYIAPHBIH a30T
atMocdepbl M NPEBPALLAIOLIME €TI0 B AMMHAK, KOTOpPbIA Janee HAET Ha
nocrpoenre amuHokucior [145]. O6pasosanue GellKOB M aMHHOKHCIOT, HX
[peBpalieHe B MPOLECCE JKM3HA OPraHM3MOB MPOUCXOIUMT MO JeiicTBHEM
Gonbuioro uMcna GHONOIMYECKMX KATANM3ATOPOB — (pepmeHToB. HemasHo
Munnep nokasal OCHOBHBIE Hampas/jieHWs GMOCHHTE3a AMHHOKMCIOT B pac-
TeHMAx [465]. It pasiMuHbIX KMBOTHBIX OpPTAHU3MOB M MHKPOOPTaHU3-
MOB, He ClOCODHBIX K (oTOCHHTE3Y, Heslb3fA J1aTh o6yl cxemMy GHOCHHTE-
32 aMMHOKMCOT. Pasnble MWKpPOOPraHM3IMbl 3HAYMTEIILHO PA3IHYAKTCA 110
CMOCOBHOCTH CHHTE3MPOBATH AMHUHOKHCIIOTHI.

BONbUMHCTBO MHMKPOOPTaHU3MOB HY®K/IAETCA B HAajIMYMK 230Td B BOCCTA-
HOBNleHHOW copMe (ammuaka). B 1o ke Bpemsi MHOTHe OGakTepuu u
Tpubbl, Tak e KAK U BBICUIHE PACTCHHA, CIOCOGHBI MCMOJIB30BATH HATPHTLI
W HUTpaThl B KAWeCTBE MCTOUHHMKA a30Ta JUIA MOCTPOEHUA AMHHOKMCIIOT.
OnHako uy®HO OTMCTHTb, 'TO €CTh MMKPOOPTaHM3MbLI, KOTOpblE He
CHOCOGHLI CHHTE3MPOBATh CAMHM  BCC AMHHOKHCIOTHI, HeoOXO/IMMBIC WM
Mg noctpoenna GesikoB. XHBOTHbIE OPraHM3MBbl He CnOCOBHBI HCHOITB30-
BaTb HMTPHTBI, HUTPAThl MJIH MOJIEKY/IAPHBIA a30T atMoc(epbl, UTO Xapak-
TEPHO 171 pacTeHHl H MHOTHX MUK pOOpraHusMos. [Uia GuocHHIe3a amuHo-
KHCITOT MM HeoDXOIMMbl AMMOHHIHbIC COC/IMHEHHA 430Ta.
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BenenctsMe  ocobeHHOcTed 0OMEHa BELIECTB BBICLIME MO3BOHOUHBIC
06BIYHO CcMOCOBHBI CHHTE3UPOBATh TOJILKO OKONIO 507% aMHHOKHCIOT, Heob-
XOMMBIX U noctpoeHua Genkos. OcranbHble aMMHOKHCIIOTBI OHHM MOJIYYa-
0T 33 cyeT pacTHTenbHbIX Genkos, ynorpe@isemblX NpH MUTaHHH. Hanpu-
Mep, Oesible KpbIChl CIOCOOHBI B CBOEM OpraHM3Me CHHTE3HPOBATb TOJIBKO
10 aMHHOKHMCTIOT, JTH aMHHOKHCIOTh! ObIIM HAa3BaHbl 3aMeHMMbIMH. besko-
BbIE AMHHOKHCIIOTBI, KOTOpbIE HE 06[]33}/!0'[(35[ B OPrdHM3Me BBICLIMX KH-
BOTHBIX (Ha mpuMepe GHOCHHTE3a AMHHOKHKCIOT Y GelibIX KpPbIC) W HA3bIBAKOI
He3aMEeHMMBIMM, TOMajalT B OPraHH3M TONBKO C pPacTUTENbHON nuueid. K
He3aMeHMMBIM aMMHOKMUCIIOTAM OTHOCATCA METHOHMH, TPCOHMH, JIM3HUH, JIei-
UMH, M30JIeflMH, BaJHH, aprUHWH, TMCTHIMH, THPO3HH, (QeHHNalaHuH, TpHn-
Tocan. Ilyv OHOCHHTE3a He3aMEHHMbIX aMHHOKMCI0T Donee Beero ycra-
HoBNeHbl 1A Gakrtepuii. CHHTE3 Kaw[0H aMMHOKHMCIIOTBI, K4K Haxo[sulei-
ca B cBODGOMNHOM COCTOSIHMHM, TaK W BXOJfAlleH B cocTaB GenkoB, npeicras-
nset coBOi CIOMHBIA MHOTOCTAMAHBIA NPOLECC, KATATH3UPYEMbIH B XKH-
BOM OpraHM3Me MHOTHMH (pepMeHTAMH.

[MoMumo 0OBIMHBIX AMHHOKHCIOT, BXOMALLMX B COCTaB GeNIKOB, B HacToO-
Alee BpeMA W3BecTHO cBbie 150 OpyrMX aMHMHOKMCIOT, KOTOpbie HE
BXOAAT B CTPYKTYypy OenkoB, a 0BHapyxeHnl B cBODOJHOM HIIM CBA3AHHOM
COCTOSHMM B Pa3’HbBIX OpraHusmax. bonbiuasg uyacte ITHX aMMHOKHCIOT
ABJIAECTCA MNPOU3BOJIHBIMH a-aMMHOKHMCIIOT, COMACpXKallHXca B beymxax. B 10
e BpeMsA H3IBECTHO MPHCYTCTBHE B OpraHusmax [-, y- H 6-aMHHOKHCIO1
(Hanpumep, (-anaHuHA, Y-aMHHOMACIAHOM KHCIOTel). HekoTopbie amMMHO-
KHMCIJIOTbI, BCTpEUalouiuecss B OpraHu3max, umeT D-koH$urypauuio, HanpH-
mep, D-rnyTaMuHOBas KHCIOTa, ODHapyXeHHafd B KJIETOUHbIX CTeHKax Dak-
TEPUI.

HceenepoBanme nyrtedt pacnaga GenkoB M AMHHOKMCIIOT UMeeT BoJblloe
3HauYeHWe TIPM OlEHKEe MX pOJIM B NPHPOAHbIX mpoueccax. Hanpumep.
pa3fioeHHe a30THCTBIX COCAHHEHMH OCTATKOB pAacTCHHId M KHBOTHBIX B
NnouBax NMPOMCXOOMT MOJ, [AeACTBHEM MOUYBEHHBIX MMKPOOPTaHU3MOB, HMEl0-
IIHX aKTHBHbIE MPOTEONUTHYECKHe (epMeHTbI, paspyluaiolite GejlkH, nentu-
ap1. Ilon peficTBHEM MHKPOOPraHM3MOB IPOMCXO[MT padiiokeHHe GelKOB M
QﬁpﬂSOBElHHE CBOGOHHIJIX dAMHHOKHCIIOT, KOTOpbIC [alice [A€3aMHHHUPYIOTCH,
MIpH 3TOM BBIICIIACTCA aMMHAK. OJ'I,IIHKO HHOTJA CO3JIdTCA YCITOBHA, KOr/dd
JIEACTBME MMKPOOPTAHU3IMOB [PHOCTAHABJIMBACTCA M aMHHOKHCIIOTBL YYacT-
BYWT B NOCTPOE€HHH OPTraHUYECKOTO BEUIECTBA OCA/10YHBIX OTIIOXEHHH, 4TO
HMCET OIrPOMHOC 3H3a4YeHHE B TCOXHMHUYECKHX Tpoleccax.



I'nasa III

AMHMHOKHCJIOTBHI B BOAAX M OCA/IKAX
COBPEMEHHBLIX MOPEHM H OKEAHOB

Mayuenne npoueccos, MPOMCXO/ALIMX B- COBPEMEHHbIX MOpPCKHX Dacceii-
Hax, UMeeT OoJIbllIOE 3HAYEHHME JUIA NOHMMaHHA nyTed obpajoBaHMA oca/ioy-
HeIX mopol. B Hactosuiee BpemMs GOJIBLIMHCTBO HCCIIC/IOBATENCH ITPHIEPKH-
BAIOTCA TEOPHH AaKTYaJH3Ma, OCHOBHBIM TOJIOXEHWEM KOTOpPOH SBJIAETCA
yTBEPXK/IEHHE O TOM, UTO ~M3BECTHBIC HJIH TEOPETHUCCKH BO3MOXHbIC I1PO-
gecchl, MOyl e ceiiuac B atMocdepe, rusipocdepe u uTochepe, neicTBoBa-
M M HA TIPOTAXKEHHMH BCel reosiormyeckoit ucropun” [206, crp. 23].
[IpepnonararT, YT0 ¢ MOMEHTa 00pa30oBaHHA TOPHBIX MOPOJ| HE CYUIECTBO-
Ba/Il KakHe-nHOO ApyrHe MpoLecchl, OTIHYAKILMECH OT NPOHCXONALHX B
Halie BpeMa Ha 3emuie.

HcTouHHKAaMH OpPTaHHYeCKOTO BeleCTBA COBPEMEHHbIX MOPCKHX M OKea-
HHYeCKHX OacceifiHOB ABJIAIOTCA >HMBbIE OPTraHW3Mbl INJIAHKTOHAa, OeHroca,
cBOGOMHO MIABAWLIMX BBICLIMX BOJOPOCIEH M XXMBOTHBIX, 2 TAKXe MPOJyK-
Tbl HX OGuonorwdecxoro pacnama. MssectHo, wro B.W. Bepuapckwii [38]
NpHAABAJl OCHOBHOE 3HAYEHHE B XM3HU MOpA IUIAHKTOHY, OTMeYas BbICO-
KOe COMepKaHHe B HEM JKMBBIX OPraHM3MOB PACTHTEIBHOIO H HMBOTHOTO
MPOHCXOXKIeHHA, €ero Gonmblioyl0 MPOTSKEHHOCTh HAa MHIUIMOHBI KBaj-
PaTHBIX ~KHJIOMETPOB M  MOIUHOCTh  CJIOEB, HHOTAA  [IOCTHIAIOLMX
50 m.

Kak mnoxasann Tanman w JloBux  [540], coBpemMeHHbIii MOpCKOW
(HTONNAHKTOH COCTOMT U3 HAHHOMJIAHKTOHA M MHKPOIUIAHKTOHA, I HOMH-
HHPYIOT QMATOMOBBIE BOOOPOCIH, NMHOMNATENNATHI, COKKOIHTODOPbI, CHIH-
KodarennAaThl M B MEHbIIMX KOJMYECTBAX — CHHe-3eJleHble M 3eJIeHble BO-
Hmopocnu. 300MNAHKTOH BKJIlouaeT mpocTtefiive (¢dopamuHudepsi, paguona-
PHH, THHTHHH[IbI), ApYTHe Gecrno3BOHOuHble (aHeJNMMbI, NTEpONnoibl, uxdano-
nofbl, OCTPaKOdbl M [p.), a TAKXe NO3BOHOYHbIE, HANPHMEP [earuyeck ue
PbIBBI. '

Mo manseiv B.A. Ckonumuesa [215], OpraHM3Mbl pa3HOA BeJHUMHbI W
CTEMEHH pa3fIOKeHNs MO- PA3HOMY pacnpefeNdnTca B TOMIE MOPCKOR BOMIbI
M Boumbl okeaHa. OH ykaswiBaer, uto HanHonnauktoH (0,05 MM), cocras-
NANLWKA OCHOBHYI0 Maccy IUIAHKTOHA TPOMHYECKHX M apPKTHYECKHX MOpeH,
uenukom pacrmajgaerca B cimoe 0—100 m. OpraHusmbl Me30ONIaHKTOHa (aua-
MeTp | MM) HOCTHIalT MAaKCHMAIbHBIX TNYOMH NMpH BCeX HMCCeJ0BaHHBIX
TeMnepaTypax B CpaBHMTENIBHO Masoii crenedd pasnoxeHusa (50%). Hau-
Oonbiumil pacrafg OTMEYaeTCA [JIA OPraHM3MOB MMKPOMUIAHKTOHA (IMamMerp
or 1 po 0,20 mm), koropbie focturawT rnybun oxono 2000 s [lo
JaHHeiM B.A. CkonuHueBa,B Bode MupoBoro okeaHa 3a rou HabGmiouaercs
OTHOCHTENIBHO TOCTOAHHOE CO/epKaHHe Copr. pasHoe 2+10'* 2w 1,3'%¢
OpuentipoBouHbiit  Gasane  opranuueckoro yriepoua B Boje Muposoro
OkeaHa [216] npeacrasied B Tabn. 3.
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OpHeHTHPOBOYHBIH GanaHc OPraHMYeCKOro yriepopa

8 Boge Muposoro oxeana (8 rfrog [216])

Tabauya 3

[Mpuxon Pacxon
1. Mponykuus 1. Mcnonb3oBanue ycBOAEMOro OPraHHYECKOro BeleCTBa NAAHKTOH-
(puTONNAHKTOHA HOTO MpoMcxoxaeHus (92% rofloBof npoAyKUHH PUTOTUIAHKTOHA)
3,84 - 1016 3,53-10"¢
2. Bonopacrso- 2. OcaxpeHne Ha [HO OTMepUIMX OpraHu3MoB (5% romoBo# npoayk-
PHMBLLI TymyC unK duTonnankTona) 19,20 - 1014
TeppUTEeHHOTO 3. OxHcilene W copOUMA HA B3IBECAX BOJHOIO FymMyca MIAHKTOHHO-
MPOHCXOK/ICHHA  T'0 TPOMCXOXKICHMA B KONMYECTBe, paBHOM 3% royoBo#t NpojyKuHu
1,8-1014 duromnankrona 11,52 - 1014
Cymma 4. To »e s BOJHOTO I'yMyca TeppHI'CHHOTO [POMCXONRICHUA B KOJIH-
3,86 - 1016 YeCTBE, PABHOM ero noctynuenno 1,80 - 1014
Cymma 3,85-1016
Tabnuya 4
Buomacca u npogyxuusi B oxeane [45]
Buomacca, r Iponykumua, rfron
OpraHu3msl - v
ChIpO# BEC Copr Cblpot Bec Copr
DHTOIIAHKTOH 1-10'6 1-10° 73057 7 10%¢
BakTepuu 1,4-10" 1,4 -10"3 1,4-10"7 14-10'¢
3oonnanKTon 1,5-10' 1,5 10'° 5. 1o*® 5 s 1079
Tabauya 5

K()JIIHEC‘IBO Oprann‘mCKle H M“epam“blx BeleCcTB
B GHomacce M mpomykuua B Muposom oxeane [23]

Buomacca, l(.)9 T Mponykuus, 109 T

I'pynma opranua-
MOB OpraHHyeckoe Be- o OpraHMyecKoe Be- —

1eCcTBO LWECcTBO
@UTOMIAHKTOH 0,165 0,135 60,5 495
®urtobeHTtoc 0,03 0,01 0,03 0,01
300N1aHKTOH 4,07 0,42 9,54 1,06
3oo6entoc 1:13 2,30 0,42 0,69
Hekron 0,24 0,03 0,048 0,006
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HeobBXoIMMO TakkKe YuMTbIBATE YMACTHE 300IJJaHKTOHA B obuiem Ganan-
ce (‘Op,‘ B BOJAX M ocallkax Moped W okeaHon. KiK nokasaim Mccienona-
HMA BOJL Tuxoro OKCaHa, B COCTaBC INIAHKTOHA4 JHAYHTEJIBHYIO J10JIK0 COC-
tapnsoT (opamunndepst [17] u panuonapun [150]. Onnako obwaa jionsa
300MIAHKTOHd B [OCTYIUICHHH OPTAHUYECKOTO BEIICCTBA B BOALI MOPEH H
OKEaHOB, BH/IMMO, HE3HAYMTE/IbHA 1O CPABHEHWID C PACTIPOCTPAHEHHBIMH B
Bofe (HTOMIAHKTOHOM M BaktepuamMu. OmnpejieNeHHOEe BIMAHME HA COCTAB
MOpPCKOH BOIbI M OCaZKOB B COBPEMEHHBIX BOHBIX DacceiiHaX OKa3blBAIOT
TaKKe CTpoMatoimMtel [76].

Pacnpenenenne Guomaccsl M MPONYKUMM B OKeaHe 3a Toj U1 BCETO
oKeaHa mpHBeacHo B Tabn. 4.

[one3ysick cpenuumy fauHeiMu, B.I'. Boropoe [22, 23] paccumran o6-
LHe KOJKYECTBA OPraHHYECKHMX H 30JIbHbIX BELIECTB B Buomacce H NnpoaykK-
UMM XHBBIX Cymect mna MupoBoro okeana (1abn. 5). Tak kax miouwrajib
Muposoro okeana 361 mun. xm2, 1o Ham | M2 gma B GHOMAcce KHBBIX
CYIIECTB HAXOAMTCA B cpemHeM 15,6 2/mZ oprammuecknx semiects u 8 2/m?
30/IbHBIX BellecTs. B mponykiumu opranumveckoe BewiectBo coctaBnser 195
e/.mz,a sona 142 2/m? [23]. OrpoMHas Macca OpraHMYECKOTO BELIECTBA W
307IbHOTO MaTepHasia yvyacTByeT B 0DLIEM KpPYTOBOpPOTE HPOLECCOB, IpOTe-
KawuMx B OKeE€aHax H MOpAX, H OKasbiBaeT OomnpllIoe BIMAHHE Ha COCTAB
BOJBI M OCAIKOB BOJIHbIX DacceiHoB.

Kak BupHo u3 tabGmuupl 5, 3wauntensHylo 6uomaccy B MHpoBOM okeade
coctaByiaT Bakrtepun. INo nHabnropenuam A.E. Kpucca [146], apeanst mto-
THX BHMOoB Daktepuit oxsareiBaloT o6GluMpHBIe o6nacth MupoBOro OkeaHa.
Hanpumep, Bacterium agile ofHapyxeHa B pasfiMUHBIX TeorpagHYeCKHX
30HaX AmnaHtHueckoro, Tuxoro u WHmmMiickoro okeaHos. B okeanWveckoi
TOMue BOABl MO BEPTHKAanM BCTpeyalwTcd Ha Bcex rnybuHax (ot
MOBEPXHOCTH [0 [Ha) OakTepuH, pactyuiue Ha OGeNKOBBIX —Ccpejax.
A.E. Kpucc mokazan, 4TO B HWKeNeXalHX CIOAX BOJIHOH TOJILUM OKEeaHOB
KOHLUEHTPalHA MHKDOOHBIX KJIETOK  YMEHBIIAeTCA OT COTeH  ThICAY
MWUTHT PAMMOB B 1 M BOIBI [I0 COTBIX M THICAUHBIX [OJIei MU paMMa B
1 m3 Bonel. Kpome TOTO, IKBaTOpMajbHO-TpONMMueckas 30Ha MuMpOBOTO
OKeaHa BOODLIE OTIMYAETCA MAJIBIM COJIEP)KaHHEM OHOXWMMYECKH K THBHBIX
MHKpOGHBIX (opMm.

10.H. Copokun [229] nokasan, uTO B INyOMHHBIX BOIAX HEHTPAJIBHOH
vyactTh Tuxoro okeaHa YHCIeHHOCTh OAKTePUH M HMX AKTUBHOCTH HHUTOMHO
Manel. HauBomee akTMBHa MAEATENIBHOCTh MHKpPO(IIOpbl B BEpPXHHX CIIOAX
BOIbl, B 30He (oTocHHTe3a. Takum oOpa3om, HTOMUIAHKTOH MpHHHMaeT
OCHOBHOe yvacTHe B oOpa3opaHWM OGuomacchl MupoBoro okeaua, B obpa3so-
BAHHM pAacCTBOPEHHOTO B BOJle OPraHMYeCKOTO BelecTBa, OPraHMYECKOro
BELIECTBAa B3BECH H OCA[KOB.

Mo pacueram B.A. Cxonuuiuesa [216], ofuiee KonMuecTBO OpraHUYecKo-
To BeulecTBa B MOPCKOH BOJe, BKIIHOUAKILEE PACTBOPEHHYI0 M B3BELIEHHYIO
yacTy, npumepHo 4,0°10'? 7. Ha 0CHOBaHMM OpPHEHTMPOBOYHBIX MOJICYETOB,
H0.A. Bornanos M coapTopnt [21] onpenemm BennuuHbl GajaHca OpraHM-
Yeckoro semectea B MupoBom oxeane (puc. 4). Ha ocHoBaHMM OJTHX
OaHHBIX BMIHO, YTO OCHOBHAs Macca OPraHMYeCKOro BElLUeCTBA CO3[AeTCA B
OKeaHe, MOCTYTUIEHHE €ro ¢ CYIUM COCTAaBJIAET OYeHb MAJIyl0 BeJIMUMHY
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(0,7-10° r/rom). Ha samo mocrymaer or 0,01 mo 0,3% opraHuveckoro
BelleCTBd, HaXO/JALLEroci B OKEaHE B BH/IE pﬂCTBOpCHHUI'O H B3BEUIEHHOTO
OpraHMyeckoro BeiuecTBa. OIIHAKO €C/IM YYeCTb, YTO NPH GIATONPHATHBIX
YCIIOBHAX OPraHHYeCKOe BelIeCTBO, MOCTYMHMBIIEE B OCA/IOK, COXPAaHAETCH,
TO B pe3yiibTaTeé MeUICHHOTO ero’HAKOMJIEHHA B TeUeHHe JeCATKOB, COTEH
neT o0pa3ylTcA OCaJIKH, COHEpKallMe OpraHMYeCKOe BElIECTBO B 3HAUM-
TeJIbHBIX KOJIMYeCTBaX (canpomnesiesbie Miibi).

AMMWHOKHUCJIOTBI B MOPCKOHM BO/IE

Opranmyeckoe BelIeCTBO W €r0 KOMIOHEHTbI, B TOM UMCJIC dMMHOKHCIIO-
Tbl, HAaHJieHbl B 0CA/IKaX, BO B3BECH M B PACTBOPEHHOM COCTOAHMH B BOJIE
COBPEMEHHBIX MOpeH, OKeaHOB, pek M o3ep. B cBoeit cramve “Hctopus
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MHHCPAJIOB  3eMHOH  kopbl. Hctopus npupomneix Boa” B.H. Bephapckuii
[38] non TepMHHOM “opraHuucckoe BelecTso’ MPUPOSIHBIX BOJL 1OHMMA
KOCHYI0 — HCXHMBYI0 OPraHHyecKyio MaTtepuio. JTO 1OHATHC OpraHMuecKoTo
BelIeCTBA PacnpocTpaHeHo M B Hactoswee Bpems. Ilo B.I'. boroposy [22],
COMIePKAaHHE OPTAHMYECKOTO BEUIECTBA B BOjE MOped M OKEaHOB IpeBbillia-
eT KOJIHYCCTBO ero B xHuBoM Bemectse B 500 pa3 M cocraBjiseT JUIsi BOj
okeaHoB 3+10'* .

OpraHHyeckoe BEIICCTBO, HAXO/AILEECH B PACTBOPEHHOM COCTOSHMM B
BO/IAX MOpPEH M OKeaHOB, 0ObIMHO myTeM (DHIIBTPALMM M CENAPALMU OT/IE/IA-
T OT B3BECH, COCTOAUIEH M3 JKMBBIX OPraHH3MOB, MHHEPIBHBIX H BbICO-
KOMOJIEKYJIAPHBIX OPTaHHYECKHX BKJIIOUEHHI, HEPACTBOPUMBIX B BOJE.

(yHgaMeHTaIbHble, MHOTOJIETHHE HMCCIIe[IOBAHMA OPraHUYeCKOro Beulect-
Ba Mopeil W okeaHoB, npoBogumsie b.A. CkollMHUEBBIM, [ajli eMy BO3-
MOKHOCTb C/IE/IaTh OYEHb BAXKHbIE 3AKIIIOYEHMA O MPHPOJE M paciipeeneHuH
opranuueckoro Bewlecta [216, 217]. Bbula ycraHoBNeHa orpe/elieHHas
3aKOHOMEPHOCTb B PAchpe/le/IcHHH OPraHMYeckoro yrilepofa 1o BepTHKaJM
B’ To/mue Bojbl. CofepxkaHue OPraHUYECKOTO YITIEpPOja B MOPCKHX (OKeaHc-
KHX) BOAax 3aMETHO yMeHblUaeTcA OT mnoBepxHocTd g0 400-500 m, B
TOJILIE BObI HUOKE [0 BEPTHKAIM OHO npakTHuecku nocrosHxo. B.A. Cko-
NHHIEB OTMEYaeT, YTO KOJIMYECTBO OPraHMYecKoro yriepoja B Bojax Mu-
pPOBOTO OKeaHa 3HAYMTEIbHO TPEBBIIACT €ro COJIepP/KaHHe, CBA3AHHOE C
eKero/lHoit GHoslorHueckol npoaykuued. OpraHnueckoe BeUIeCTBO BOJ MO-
ped M OKEaHOB OT/IMYAETCHA BbICOKOH DHOXMMMUECKOH CTOMKOCTBIO. B Bomax
Mopeii, rae ormevaeTcss OOJbLIOE yYacTHE TEPPUIeHHOTO OpraHM4ecKoro
BEllecTBa M BbiCOKa OHONOTMYeCKas NpOAYKUHA, COJIEPKAHHE OPTraHUYecKO-
TO BellecTBa Haubonee BbICOKOE.

B Mopckoii Bojie HaiifieHbl cilefyloiine TPpynnbl GHOXHMHYECKH BaXHbBIX
OPraHHYeCKHX COe/IMHeHMH: kapBOHOBbIE, B OCHOBHOM JKHpPHBIE KHCIIOTBI,
aMHHOKHCIIOTB (cBOBOAMbIE M CBA3aHHbBIC), YriieBo/bl (cBOOO/HBIE M CBA-
3aHHBIC), XJOpPO(IWIT M €ro MPOMAYKTbI NPeBPALEHHsl, KapPOTHHOM/bI M
JpyrHe [MTMEHTbI, APOMATHYECKHE COe[MHeHHs, yrJleBoiopojsl, Guonoru-
YeCKHM aKTHBHbIC BellecTBa (BHTAMHHBI, ayKCHHBI, aHTHBHOTHKH) M JIp.

Hyypema [328] npejcrapun oBLMpHYIO JIMTEPaTYpPHYIO CBOAKY O coep-
KAHMM B MOPCKOH BOJie PACTBOPEHHBIX YTIIEBO/IOB, NPOTCHHOB H aMHHO-
KHCII0T, pAla alMdaTHiecKUX COe/IMHEeHMH, MKMPHBIX KMCIO0T W GHooruuec-
KH aKTHBHBIX Bewects. Bwibamc [581] mopcumran, uro 8 0—300-metpo-
BOM croe Bojbl THXOro okeaHa cpe/IHAA KOHLEHTPAlMA OpPraHMYecKoro
yreposia okono 1 me/a. Tlpu mepecuere Ha yriiepojl B JTOH BOZe cojep-
KHUTCA AMHHOKHCIOT (CBODOIHBIX W CBA3aHHBIX, B MKe/a1) 25, cBOBOIHBIX
yriteBogoB — 10, )KHPHBIX KHCIIOT = 40, moueBHHbl — 20, AaPOMATHYECKHX CO-
eJiMHeHHi — 1 M BuTaMuHOB — 107 <. OCHOBHYI0 M4cCy OpraHMYeCKOro yrie-
popa (909%) coCTaBIAKT, 110 €r0 MHEHHIO, YTJIEPOJ T'YMHHOBBIX KHCIOT H
YTi1epojl JIMTHHHONO/100HbIX BELIECTR.

AMMHOKMCIIOTBI OMpele/iAiT K4K B MOPCKOH M OKeaHWYecKOH BO/Iax,
TdK M BO B3BECAX. l'lpu ITOM  PasfiMualT cojiepiKaHve CBOBOOHBIX M
CBA3aHHbIX aMMHOKHUcioT. [lonsaTusa “cBobommbie” W "'cBA3aHHbIE” AMMHO-
Kucnotet ¥ yraesonsl Geuto Beefeno J.T. [lereHcom u Ik Y. Poittepom
[81] npu wccrenoBaHMM 0CajI0MHBIX OTIOKEHHIl Pa3HOTO TEOJIOTHYECK OTO
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Bo3pacta. CBOBOAHBIMH AMHHOKHCIIOTAMH HA3LIBAKTCH TAKHE aMMHOKHCIIO-
Thl, KOTOPBIC IKCTPATHPYIOTCA CcaBoON COJaHOH KHCIIOTOH HIIM CIUPTOM W3
OCAIKOB MM HAXO/UATCA B PACTBOPEHHOM COCTOSIHMH B HPUPOIHBIX BOJLAX.
CBA3aHHBIC AMHHOKHCIIOTHI ODHAPYKHUBAOTCA M ONpeeAlTCA nocie THil-
ponmza 6. HCl. B Mopckoit Bojie cBA3aHHbIC AMHHOKMWCIIOTHI SABJIAKTCA
KOMMOHCHTAMH Be/IKOB KHBOTHBIX, DACTeHHI, MHKPOOPTaHM3MOB, a TAKKe
KOMIOHEHTAMH BOJIHBIX TYMMHOBLIX KHCIIOT M APYTHX [1OJMMEPHBIX COEMH-
newnit. Bannenrtaitn  [S55] oZHMM M3 nepBBIX MCCIIE[IOBANl  COMEpPXKAHHE
cBOBO/IHBIX AMHHOKHCIIOT, PACTBOPEHHBIX B MOpPCKOH M o3epHoil Bome. OH
YCTAHOBHA, YTO CBODOIHbIE aMHHOKMCIIOTBI COJEPXKATCA BO BCEX BOJAX M
ocaakax. OpHako WX cofepwkaHMe 3HAUMTEJIBHO MeHbllle 1O CPaBHEHMI0 C
KOJIMMECTBOM aMHHOKHCIIOT, HAXOOALMXCA B cocTaBe OenKkoB M APYTHX
KOMIIOHeHTOB. MopckMe M 03epHble BO/[bI COAEPXAaT Malo CBOOOMHBIX
amMuHoKHeioT, B cperem ot 10 10 100 me/a,

ITpu wncenepoBanun Boji Tuxoro okeana BOIM3n mobepexsa KanudopHuu
J.T. lerencom u np.[77, 81] GbUIO yCTaHOBIEHO, YTO KOHIEHTPALHS CBO-
DOMIHBIX AMMHOKHCIIOT TOUTH He H3MeHAeTca ¢ TiybuHoi. Mmm Takike He
Ob110 ODHApYXEeHO KaueCTBEHHbIX M3IMEHEHHH B COCTABE AMHHOKUCIOT MO
riybude Oacceitna. Toneko B Boje, B3ATOH BOIM3K [1Ha OKeaHa Ha 1i1yGHHe
okono 4000 a, cocTaB aMMHOKHCIIOT HECKOJIBKO OTJIHYAJICA OT Cpe/IHero
COCTaBa AMMHOKHUCIOT B BoJjle okeaHa. CpasHWTenbHash paBHOMEpPHOCTh pac-
fNpe/iesieHHA  pacTBOPCHHBIX AMMHOKHCIOT B DONBLIGM WHTepBane TIyDHH
okeaHa Obiyia TakXe ycTaHosjieHa padee [Tapkom u np. [481, 482]. Umm
ObI10 HAWJIEHO, YTO KOJIMYECTBO CBA3AHHBIX aMHHOKHCIOT B Bofe B 3 pa3a
Gosibiiie, uemM cBODOAHBIX, MPH 3TOM TaKOE COOTHOLIEHHE aMHHOKHCIIOT
6buto  oGHapyxkeno jaxe Ha riybune 3500 m. IlpeobnajaHue CcBA3aHHBIX
aMMHOKMCIIOT B BOJaX MekcHKaHCKOro 3anMBa ObITIO TaKKe YCTAHOBIIEHO
paHee [Apyrumu uccienosatenamu [402, 542].

HeobGxonumMo OTMETHTh, 4YTO B HEKOTOPbIX «1yyasaxX He Ha@nwomaercs
PABHOMEPHOTO pacrpe/lesieHMsi aMMHOKMCIIOT B TOJIIE OKEaHCKOH BObl
[231, 490]. 310 OGBACHAECTCA TeM, UTO B OTIEbHBIX YYACTKAX OKEAHOB H
Mopeil MOI'yT CO3[1aBaTbCsi ONpENesICHHbIE YCITOBHSA, HeONaronpHATHbIE A
MOILHOTO pPa3BUTHA IUTAHKTOHa M OakTepwil, YTO HECOMHEHHO OKa3bIBaeT
BIIMSIHME HA KOITMYECTBO PACTBOPEHHOTO B BOJle OpPraHHYecKOro BelllecTBa, B
TOM UMC/I€ Ha KOIMYECTBO M cOcTaB aMmuHokucnor. Hanpumep, H.0. Jly-
kamres u O.J1. bekacoa [161] nokasanu Ha mMpHMepe HCCIEI0OBAHHA opra-
HMUECKHX M MHHEPAIBHBIX COC[MHEHHH a30Ta M PACTHTENIBHBIX MHIMEHTOB B
BOJIE Ceaeporponuqecxon 30HbI AT/IAHTHKH, YTO COREpPXKaHHE ITHX KoMIlo-
HEHTOB B 3HAUMTEJIBHOH Mepe OMpe/e/AeTCss BepPTHKAIbHOM LUMPK YJIALHEHR
Bofl. M3BecTHO, YTO COJIepIKaAHHE aMHHOKMCIOT, YIIIeBO10B H JpYTHX Opra-
HUYECKHX COCMHCHMH B MOPCKOil BOJie B 3HAUMTENILHOH CTETECHH 3aBHCHT
OT BHONIOTHYECKOH MeATEIBHOCTH OpraHM3MoB. 3aMeueHo, UTO KOJIHYECTBO
AMHHOKHMCIOT HA MeNKOBO/Ibe M ocoOeHHo 6Gnu3 GeperoB H3MEHYMBO, HO
06bIuHO BesMkKo. B TiybGOKHX clofiX BObI COLEp)KaHHe aMHHOKHCIOT
JHAYMTENBHO MeHblle H pacnpesieNieHo J0BOJNIbHO pasHomepHo. Kpome Ttoro,
3aMeueHO BITHAHHE Ce30HHBIX KONeBanHil Ha cofepaHne aMuHoKkucnor [254].

Bbilo ycTaHoBIICHO, YTO HauBoJiee BBICOKOE COMEPKAHHE aAMHMHOKMCIIOT
HAXOJIMTCA B NOBEPXHOCTHOM CJIO€ OKEAHCKOW BOIBI M cofepkanieics B
28



HeM B3BeCH, T[e HauOonee JHepruuHo wujer mnponece portocunteza [231,
232, 483, 542]. BeposATHo, 3T0 CBA3AHO ¢ [EATENIHOCTbIO IUIAHKTOHA, a
TaKke OAaKTEPHi, aKTMBHO pa3BHBAIOLUMXCA B 30He doTocHHTesa [146, 147,
229]. o mammeiM Bypma [582], B Boje okeana WIMPOKO PaclipoCTpaHeHb
He TOJIBKO BOJOPOCIH, HO Takxe GakTepuH, rpubbl, KOTOpbIE COCTABJISIOT
cUMOHO3. 3HauMTENIbHOE KOJIMUYECTBO MHMKpPOOPraHH3IMOB COCPEJOTOYEHO B
yCTBAX PEK, BHOAmalmux B oxeadH. OB6bIYHO KayecTBEHHBIH COCTAB aMHHO-
KHCIIOT B MODPCKOH BO[¢ [0BOJIbHO OJHOpPOJeH M coctaBjsier 15—18
amuHokHcnoT. Iapky u np. [482] ynmanoch oBHapyxuTh B MOpPCKOil Bofe
20 amuHOKHCIO0T. OIHAKO COOTHOLIECHHA MEXK/LY KOJIHYECTBOM OT/IE/IbHbIX AMH-
HOKHMCIIOT, PACTBOPEHHBIX B BOJ€, NMPH HCCIENOBAHHH pa3sHbIX YYaCTKOB
GacceHHOB M Ha pa3Ho# Ti1ybuHe pa3nwunbl. BepositHo, 3ameveHHble KoJieba-
HWA B KOJIMUECTBEHHOM, 2 WHOTJA W B KaueCTBEHHOM COCTaBE AMHHOKHCIIOT
CBA3aHbl ¢ COOTHOLUeHMEM (HUTOMIIAHKTOHA, 300MUIAHKTOHA M OakTepuit B
ofpe/leNleHHbIX Y4aCTKaX BOJHOH Tomuu Oacceitna, Tak, o[iHM HccnejioBaTe-
JIH OTMeuaiT Haubollee BBICOKOE CO/Ep)KdHMEe B BOJE HEHTPaJIbHBIX aMMHO-
KHCIIOT, OPYTHE — KHCIIBIX M T.0I.

Mo panneiM Bormura [295], B Mopckoit Bojie GoJibllie TJIMIMHA U CEPHHA
MO CPaBHEHHI0 C KOJMYECTBOM JIM3HHA, TJIyTAMHHOBOH KHMCJIOTBI, [POJIMHA H
TpeoHMHa (acnaparMHOBOH kHcimoTel Her). B 1o ke Bpemsa BaieHtaitn
[555] mokasam, uTo B MOPCKHMX M O3€pHBIX BOAAX npeofiafait He TOJBKO
HeMTpa/IbHbIE AMMHOKHKCIIOTEI G-IAHWH W TIIMUMH, HO TaKXKe KHCIbIe aMH-
HOKMCJIOTEI — ITIYyTAMMHOBAsA M aclaparuHoBas, a TakK)Ke THCTHIMH, THPO3HH.
ITpu uccnenoBaHuM OGHOXMMHYECKHMX KOMIIOHEHTOB B 0OCAa[KaX W MOPCKOH
pome BepxHed Kamupopuuu Herewc v pp. [317 ] ycranoBmmm, uto umcno
AMHHOKMCIIOT 3HAauMTeNbHO YMeEHbILAeTCA ¢ TNyOMHON Kak B ocajkax, Tak
¥ B Boge oxeanHa. Owm Habniopanu oTHOCHTENBHO 6bICTpOE CHMXeHMe
KOJIMYeCTBA aprMHHHA B BOJAX C T/yOMHOW M JIOCTATOYHO BBICOKOE ero
coflepKaHHe B ocakax, Tae OoH obHapyxuBaeTcs mocne TUAposiu3a. B 1o
e BpeMs B BO[E YCTAHOBJIEHO BLICOKOE COJEpXAaHWE OPHUTHHA, CEpPUHA U
InuuuHa. Beicokoe copepxanye f-anmaHMHa B 0Cafkax H OTCYTCTBHE €TO B
MOpPCKOH BOZE aBTOpbI CBA3BIBAKT ¢ BO3MOXHBIM [ekapOOKCHINPOBAHHEM
acrmaparMHOBOH KHCIIOTBI. JKCIEPUMEHTAIbHO MMM GbIIO /I0Ka3aHO, YTO
YacTh aMMHOKMCJIOT B ocafkax obpa3opajnack B pe3ynbraTe OHOIOTrHUECKOM
AeATENBHOCTH MHKPOOOB Ha paHHMX CTAJIMAX [AMareHesa. Hamseicluas KoH-
LUEHTpanMA aMHHOKHCIOT B MOpPCKOH BoJle,UIAHKTOHE M B JIOHHOM OCaJKe
npencrasneda B Tabn. 6 [317].

Ha ocHoBamuu 1abn.6 aBTOpbI [enawT CledywLIHe 3aKimoueHua: 1) mop-
CKasg BOMa XapaK TEPH3YeTCA Ma/oH KOHIEHTPAlHEH aMMHOKMCIIOT, OTCYTCT-
BHEM KHCIBIX COeIMHEHHMH M HaubOoIbLIMM YHCIOM OCHOBHBIX aMHHOKHC-
N0T; B Mopckod BoAe B OONBLIMX KOJMUECTBAX HAXOMATCA CEPHH, TIIMLUMH
H ODHHTHH, OTCYTCTBYIOT AprHHHH, MPOIIHH, UMCTHH M MeTHOHMH; 2) Ha
INlybHHe NPOMCXOMMT 3HAYMTENIbHOE CHMXEHHE KOJIMYECTBA OCHOBHBIX M KHC-
JIBIX, a Takxke 4ApOMATHYECKHX AMHHOKHCIIOT, B TO BpEMA KaK HBﬁTpaﬂbelC
AMHHOKHM C/TOTHI, HAPHMEP, TJIMIMH W CEPHH,OCTAIOTCA B 3HAYMTENBHBIX KOJH-
YecTBax; 3) B ocagke B [0OBOJIbHO BONBUIMX KOJIMYECTBAX HAXOMATCA aprH-
HHH, NM3MH, [-anaHuH, NMPOJIMH, KOTOpbIE NPHCYTCTBYIOT B MOPCKOI BOAe B
OYeHb MaJbIX KOJHYECTBAX WM BOOGLIE OTCYTCTBYIOT (aprHHH).
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Tabnuya 6
PacnipeaenieHse aMHHOKHCAOT B HCC/eoBaHHbIX 00pasuax (B Moub. %; [3]7] )

Mopckas Boaa lNnauKToH Ocapok
Axpaio csoBonnbie CBA3IAHHbBIC ﬁgl:::e obliee KoJMUeCTBO
KHC/I0Ta 1m0
noBsepx- 3000 m | TOBEPX- 3000 m | MOBEPX- | MOBEpX- 135 m
HOCTb HOCTb HOCTB HOCTB

ApTHHHH - - 1,3 - 3.1 13,8 39
OpHHUTHH 14,5 13,4 6,2 Z. - 1,3 7,0
I'ucTuoun 2.2 1,7 151 0,5 1,0 Cn. Cn.
JIn3u 2.1 2,0 2,3 0,1 9.2 11,5 7.8
I'nytamu- 2.7 1,8 6,3 0,9 1.3 1,9 2.3
HOBas
Acnapa- 3.8 8,2 3.2 1,1 6,9 1.3 2,3
THHOBaA
I'nuunn 16,4 21,7 19,5 254 10,7 11,4 219
Cepun 29,5 27,7 20,7 39,6 9,0 24 12,5
Banuu 2,3 2:3 4,3 29 8,4 59 3,5
@-anaHuH 10,7 7.9 14,8 11,8 13.2 10,8 10,5
B-ananun = = - — - 14,9 8,2
Jle#tumun 3,8 4,1 8,2 6,2 13:1 2,7 7,0
Tpeouun 7,6 4,5 37 3,8 1,9 5,7 6,6
Iponun - - 4,6 3,8 3,6 8.6 4.7
Tupoauu 2,2 1,8 0,7 0,1 5,5 6.3 1,9
Mennnana- 2,2 2,0 2,0 1,1 46 1,5 Cn.
HHH
Hucrun - - - b | Cn. Cn.
MeTHoHHH - - 1.1 0,5 0,4 — -

Becero 100,0 100,0 100,0 100,0 100,0 100,0 100,0

Bricokoe comepikaHWe HEHTPaJbHBIX AMHHOKMCIIOT B OKeaHCKOH Boje,
ycraHoBieHHoe [lerencom u cotp. [316, 317], coBnamaeT ¢ [AHHBIMH,
nomyyenusiMu  H.JI. CtapuxoBoit u JIL.U. KopxukoBo#, koTtopble ycTa-
HOBHWIIH, 4TO OCHOBHaA Macca aMMHOKHcHoT (ceeiie 50%) B BOpmax cese-
po-3anafHoil YactM TUXOro okeaHa Mpe/CTaBJieHa HeHTPasbHbIMH AMHHOKHC-
notamu. OHM ompefenuiM, uTO COJep)KaHWe AMHHOKHCIOT BO3pacTaeT B
pAdy B3BeCh — BOJAa — IPYHTOBbIE BO[bI B Cpe[HEM COOTBETCTBEHHO 29, 155
u 1540 mk2/a w BCoOy B ITOM pAJly OCHOBHYI0 MacCy COCTaBJIAIOT
Hef TpasbHble aMHHOKHCIOThI. OT obuwiero conepkanua Copr B BOME yriie-
PO pacTBOpPEeHHBIX AMMHOKHCIIOT coctaBiisiet 7,4% [232].

BeptukanbHoe pacnpeziesieHWe pacTBOPEHHBIX B BOIE AMHHOKHCIOT M
aMHHOKHCJIOT B3BECH, TAK e Kak M cogepxanue Cgnr, 3aBUCAT OT MHOTHX
tdaxtopos. C.B.JIwouapes u E.A. Pomankesuu [162] nmokasanmm, 4to MaKcH-
MyM COMEpXaHWA YyITlepo/la B3BeCH B BepxHeM «JI0e BOabl AMOHCKOTO
MOpS XOPOLIO KOPPEIHPYETCs ¢ MAaKCHM@IbHBIM pa3BuTHeM ¢uTo-, HakTe-
PHOIUIAHKTOHAa M MPOCTEHLIMX >KMBOTHbIX. HeoGX0IMMO NMpUHMMaTth BO BHH-
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MAHMC [IATENIBHOCTh OT/IGJIBHBIX OPraHW3MOB, BXOAALIMX B COCTAaB IJIAHK-
TOHa, @ TAKXE BBICIIMX BOMOPOCICH. AMHHOKHCIOTHBIH COCTaB pa3HbIX
BO/IOPOCIICH NMOYTH OJIMHAKOB, HO y HEKOTOPBIX BOJOpocrei oGHapyseHb
AMHHOKMCIIOTHI, crienuduyHble TONbKO [UlA JTHX BHIOOB. Tak, y nepupmhei
H xpu30puToB ecTh aMuHodochoHueBble KHCIIOTHI, y BGypbIx Bomopocnei
HaH[eHb! HOaMHHOKHCIIOTBI MOHO- M [IMHOJITHPO3MH, THPOKCHH. B KpacHbIX
u GypblX BoOIOpOCHAX obHapyxeHbl TaypuH W XoHapuH [8]. Omuako otw
AMHHOKHMCIIOTbl HAXO[ATCA B BOJOPOCIAX B OYEHb MaJIbIX KOJIMUECTBAX M B
MOpPCKOH BO[€ [10 CHX MOp He OBHapy»KeHbI.

UsBecTtHo, uTO BOAOpOCTH cofepxar OenkH B JOCTATOUHO GOJIBLIMX
konuuectsax. Tak, no mammbim I'.H. Bapamkosa [8], B Gypbix M KpacHbixX
pomopocnax  couepxurca - 20%  BenkoB, B 3eneHbiXx — 45%, B
cuHe-3enenbix — 30%, B auatomoBbix — 40%. JlMaToMOBblE BOJIOPOCITH ILUH-
pOKO paclpoCTpaHeHbl B MPHPOJE, OHH CHHTE3HPYKWT OKOJIO MOJIOBHHbI
BCEr0 OPTraHM¥ecKOro YTjepoda B BOJAX 3eMHOro Iuapa 3a rod. B cocraBe
MOPCKHX [MaTOMOBBIX BOJOPOC/IEH YCTAHOBIIEHO BBICOKOE COMEpPXKAHME IITy-
TAMMHOBOH M acnaparMHOBOM KHCJIOT, Y NpPEeCHOBOJHbIX IMaTOMOBBIX Hab-
mojaeTca npeoGnajilalMe anaHWHA, TTIMUMHA M apruHUHa. JTH BOJOPOCIH
COCTABJIAKT 3HAUMTEJIbHYIO YacTh GHOMACChl COBPEMEHHOTO MJAHKTOHA. Tak-
e B COCTABEe IUIAHKTOHA OOIBLIYI YacTh COCTABJIAIOT NEpPHIMHMEBBIE MU
CHHe-3€JICHbIE BOJOPOCIIH.

CuHe-3eneHble BOIOPOCIIH MpPHBIIEKAaKT 0coboe BHHMaHHe HCCIedoBaTe-
nei, TaK KaKk OHHM fABJIAIOTCA HauboJsiee JPeBHUMH M HX OCTATKH OOHapyie-
HEl B nopormax AokemOpuaA. CUMTalT, UTO CHHe-3elieHbie BOJOPOCIH SBJIA-
H0TCA OIHMMH M3 MEepBbIX PacTeHWH, NOABMBUIMXCA Ha 3emuie. OJHH BHJIBI
CHHe-3eJIeHbIX BOJIOPOCTICH paccesiAloTCA B aHaJdpoOHbIX VCIOBMAX, ApY-
THe — B a3po0bHbIX.

Cune-3eieHble  BOJOPOCIH TNPEACTABNIAIOT GONBIION HMHTEpPEC TaKkKe
B CBA3H C TE€M, YTO CPEAM HHX €CTh OT/eJbHble BH/bI, KOTOpPBIE XH-
BYT B TOpAYMX HCTOYHMKax npu 65-69°C, a Taxke Ha CHery, B o3epax
AHTapKTMKH, B COJIEHBIX O3epaX, HAa CKajiaX, Ha nousax. M3secTHsl TaxdKe
CHHE-3eJieHbIe  BOJIOPOCITH, MOCENAWILIMECA B paHoOHAX, MOCTPaJaBIIMX OT
B3pPbIBOB aTOMHBIX M BOLOpOJHbIX GoMO [72]. AMMHOKHCIOTBI CHHe-3ene-
HbIX Bopgopocneit Cyanophyta (tak e kak M nporokokkosbie Chlorella,
Scenodesmus) cocrasisor 30-35% Beeit oprammueckoi Guomaccel. B rup-
poym3atax obHapyxeHo 17 aMMHOKMCIIOT, W3 HMX B JIOBOJIBHO 3HauHTellb-
HbIX KOJIHYecTBaX — )lHKﬂpﬁOHOBbIE AMHHOK HCITOThI (I‘J]YTB.MHHOBHH H acna-
ParHHOBAs), aIaHHH, TJIMUMH. YCTAHOBJIEHO TAKXE€ BBICOKOE COMEp)KaHHe
OCHOBHBIX AMMHOKHWCIIOT (JIM3MHA, THCTWIMHA, aprubuua). CreunudbuyHOMR
A CHHe- 3elIeHBIX BOJIOPOCTIEH ABJIACTCA 4 — € -IHAMUHOIIMMETHHOBAA KHC-
10Ta, KOTOpas BXOOMT B coctae obolnouek [72].

BOJII‘:H.IOE 3HAYCHHE [UIA INOHHMAHHMA NPOULECCOB, CBA3AHHbIX C MOABJICHH-
€M B MOpPCKOH BO/Ie PACTBOPEHHbIX OPraHHYECKHX COE[MHEHMH, MMeeT
HEJlABHO ycraHOBJIEHHAA CNOCODHOCTL BOMOPOCIIEH K BBIJIEJIEHHIO B OKpYXka-
LYo cpefly pasHbiX OpraHMuecKuX coeauHeHWid. Tak, B 3aBUCHMOCTH OT
¢”3HOHOFH'-IECK(JI'() COCTOAHHA BCE BOMLOPOCIH BBIJCHAKT B OKPYXKAKLLYI0
BonHyw cpeny no S0% wm Gojee CHHTE3UPYEMBIX HMH BEIECTB, B TOM
UHCIIE  aMMHOKMCIIOT,  YIJIeBO/0B,PA3THYHBIX TOKCHYCCKHMX COE/IMHEHMI M
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r.n. [8]. 3.11. Bypnakosa [27] onucanma BeijieieHMe GeIKOB W IelITHIOB
MOPCKMMH  OJHOKIIETOUHBIMH  Boftopociamu  Gymnodinium  kowalevskii
Pitz.. Prorocentrum micuns Ehr., Sceletonema costatum. Ilo ee MHeHuo,
OIHOKJIETOUHBIE M MHOTOKJ/IETOMHbIC BOJIOPOCIH ABIAKTCA OCHOBHBIMH
MCTOYHHKAMH PACTBOPEHHOIO OPIraHHYECKOTO BEllecTBa B MOpe.

AMHWHOKHCJ/IOTBI B WJIOBBIX M ITOJA3EMHBIX BOJAX

Ocobplii  MHTEpeC TNpelCTABIIAIT MCCIENOBAHMA COMNEPKAHHA OT/IENIBHBIX
KOMIIOHEHTOB OpPraHMUeCKOro BeulecTBa B WIIOBBIX Bojax. Kak mnokaszanu
uccnesioanra  O.B. lllumikunoi  [260], wunoBbie BOIBI TOHKOJIMCIE PCHBIX,
BoraTeiX OpraHM¥yecKMM BelIeCTBOM OCA[IKOB I[O/BEpPralTcs CHIBHOH MeTa-
Mopdu3alMM, B pe3yiblate KOTopoil obpa3yeTcsi HOBBIA THI BOJIbI, KOTO-
pbIi  OT/IMYAETCA OT HOPMAIBHON MOPCKOH BOMIBI M HMEET CXO[ACTBO C
IUIACTOBBIMHM BOJAMHM, B YAaCTHOCTH C BOJAaMM HeTAHBIX MeECTOPOXIIEHWH
(xsiopuaHo-wenouHsiMy - GeccynbdaTHeIME  BOJAMH) . ITO  COTNACYETCH ©
Bbickaspipanuamu B.W. BepHanckoro, kotopeiii npupaBan Golblioe 3Haye-
HHEe H3yuYeHMr uIoBbiX Bod. OH oTMeuan, uYTO WIIOBBIE BOIbBl HIPanT
OTPOMHYI0 pOJIb B CO3/1aHHH OMOTEHHBIX pYI H MMWHEpasioB, ~OHH [alT
Hauayno TOH BOJE, KOTOpasA BXOJWT B COCTaB BOJ, OCAJOYHLIX MOPOT,
06pa3oBaBUIMXCA H3 MOPCKHX M HA3eMHbIX MJIOB MyTeM JMareHesuca’
[38].

H.J. Crapuxosoit u JL.U. KopxukoBoit [232] npu u3yucHMM HIIOBOH
BOMbL, OTOOpPAHHO#M pas’sHBIX YYacTKax ceBepo-3amajiHod wactH Tuxoro
okeaHa, Obino mokasano, yto Cqnr AMWHOKHCIOT COCTaBJIAET OT 3 10 15%,
a yrnesonos — o7 8,7 no 50% oT Copr wioBok Bomel. OGmee conepxkatue
OpraHMYecKoro YTJiepojia B HIIOBO#H Bode konebnercs ot 4,6 no 13,9 me/a,
opranuueckoro asora — ot 0,8 pgo 2,5 me/a. E.A.PomankeBwy Bbicka3zan
Npe/MONIOKEHHe O TOM, YTO OPraHMYECKHE COe[JHHEHMA, HaXOJALLHECA B
HIIOBBIX BOJIaX, B 3HAUYMTENIbHOH Mepe ABIIAKNTCA NMPOILYKTaMH Meraboim3ma
opranu3mMoB, Hacenswomnx un [200]. CiepoBaTensHo, OpraHMYecKHe COemM-
HeHWs, HAXOIALIHECA B WIOBBIX BOIAX, WMeOT BGOMbIUYI0 aKTHBHOCTh K
XHMMYECKHM peakLMAM W HeCOMHEHHO YYaCTBYIOT B YCTAHOBIIEHMH OKHCIIH-
TeJIbHO-BOCCTAHOBUTE/IbHOTO IOTEHIIWANa, KOHLUEHTPAUHH KAaTHOHOB M B00G-
Lle BIMAKT HAa COJIEBOH COCTAB HIIOBBIX BOA. B cBA3M ¢ 3tum GonbLioi
MHTepeC Mpe/CTaBJIfAeT H3YUEHHE COMEPXaHMA AMHHOKHCIOT B IOM3EMHBIX
BOJAX, B TOM HuMClie B BoAax HedTAHBIX mecTopoxaenuil. Hambonsiayro
YacTb BO[bl, MPHCYTCTBYIOLIEH B JMTOCchepe, COCTABJIAKT METEOpHbie, a
TaKKe norpeGeHHsle BOMbI, POMCXOXEHHE KOTOPBIX CBA3AHO C OCA/|OYHBI-
MH OTIIOKeHHAMH. l)BeHMIIbHBIE BOIBI HaXe B paHOHaX COBPEMEHHOTO
BYJIKaHH3Ma WI'PAKT He3HauuTeNbHyio posis [82].

E.B: Tlocoxo [191], u3yyas GpopMHpoBaHHe XHMHYECKOIO COCTaBa TOf-
3eMHBIX BOJL, OTMETHJI, YTO B apHHbIX KIIMMAaTHYECKHX YCIIOBHAX BaXKHBIM
tdaxTopom sBjifeTcs pacTMTeNnbHOCTh. OH OTMevaeT, YTO PacTHTENILHOCTh B
3HAUMTESIBHOH Mepe MOBBIILAET MHHEpaTH3alMI0 TPYHTOBBIX BOI. 3HaueHHe
M yuacTMe OpPraHUYeCKOTO BELUECTBA IIO[3¢MHBIX BOM B TeOXMMHYECKHX

NpeBpaileHHAX BepxHed reoctepbl KoHTHHeHTOB otmevaeT A.M. I'epmanos
[68].
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[lopoBbie BO/bI, MPUCYTCTBYIOIIME B He) TCHOCHBIX TOJILAX, HMEKT Mpe-
MMYILIECTBEHHOE MOpPCKOE MpoHcXoskieHne. Ha OCHOBaHMHM TeO/IOTHYCCKHX M
reOXMMHYECKHX JIAHHBIX YYEHBIC NMPHIUM K 3aKIIOYCHHMIO, YTO COBpeMeHHasn
MOpCKas BOJa MO CBOEMY COCTaBY Mpe/icTaBiAer cobOi reoXHMHUeCK Wi
cTaHOapT UIA BCeX TEOJIOTHYECKHX MEPHOLOB M ITOT YCTOMYMBBIH COCTAB
BOJL OKE€aHa YCTAHOBMIICA yxe B nosfHem JokembGpuu [82]. WUasectHo, yto
peJIMKTOBbIE BOJbI, COXPAHAIILMECA B IMOPOJAX, OTIMYAITCA OT MOPCKO#H
BOMBl BBICOKHM colepxanneM conedt (nmoutd B 10 pa3). B uckonaembix
BOJAX YCTAHOBIIEHO [PHCYTCTBHE  PACTBOPEHHBIX  OPraHMYECKHX  COe-
[MHEHHHA — TYMHHOBBIX, JKHPHBIX KHCJIOT APOMATHYECKHX KHCIIOpPOIHBIX
coeTMHEHHH, aMHHOKHCIIOT, YTJIEBOIIOB, Pa3HBIX TeTCPOUMKIIHUECKHUX COE/IH-
HeHHWH, yrnesofopooB u Ap. [4, 5, 9, 10, 82, 215, 257-259] . [lereHcom
#  UYwiMHTApOM C/I€NaHO CONOCTABIIEHWE pacrpefiefieHHsl aMH (OKHCIIOT B
He TAHBIX BOJAX Tajie030HCKHX OCAIKOB W B COBPEMEHHOH MOpPCKOH Bojle
[82]. Oxa3sanock, 4TO CHEKTPhI COCTABA AMHHOKHCIIOT B COBPEMEHHOH BOJIE
¥ B HeTAHBIX BOMNAax oueHb cxofHbl. Kpome Toro, wMu Gbijio 3ameueHo,
yTo B IIO[3¢MHBIX BOJAX C BHICOKHM COJIep)KaHHEM COJlelH KOHLEHTpauus
aAMHHOKHMCIIOT Take OoJiee BbICOKas. ABTOPbI BbICKA3bIBAOT TpPEIOIIONKe-
HHe O TOM, YTO AMHHOKMCIOTBI, XOpOILIO pacTBOpHMBIe B Bofe, 0Gpasyior
KOMIUIEKCbI € KHMCJIOTaMH, YTO NPHBOJMT K WX [ajbHeilled MOBbILIEHHOH
pactBopuMocTH. OpHako, kak yctaHoBuiH lleredc W UwimHrap, cBoBojiHbie
aMMHOKHCIIOTBl OTCYTCTBOBANH B HedpTAHBIX BOJAX, MCCIIEAOBAHHBIX WMM,H
B OCHOBHOM GObUIM HaiifleHbl CBA3aHHbIE aMHHOKHCIIOTBI, BXOALLME B COC-
T4B TeTePOMOJIMKOHIEHCATOB, HANPHMEP B COCTAB I'YMHHOBBIX KHCIIOT.

O 3HaueHMHM M3yYeHHS DPaCTBOPEHHOrO OPraHMYeCKOTO BelecTsa B MOJ-
3eMHBIX BOJAX [UIA YCTAHOBJIEHWA He(Tera’oHOCHOCTH TeOJIOTHUECKHX Tpo-
BHHIMH TMcayM MHOTHe Hccnenosatend [4, S, 9, 37, 38, 29, 30, 256,
259]. Tlpu HccnefoBaHMM MOI3eMHBIX BOJ MaXauKanMHCKOro paiioHa
M.E. AnbtoBckuit u fap. [5] oOHapyxmwiH B pacTBOPEHHOM COCTOSTHHM
yrneBoabl M cBOGOAHBIE AMHMHOKMCIOTBI (COTBIE [ONM MMIIMTpaMma Ha
JHTP), CyIb(POKHCIOTHI, MYPHHOBbIE H MUPHIHHOBBIE OCHOBAHMA, MOPHUPH-
Hbl, HapTEHOBBIE KMCIIOTBI M yTneBofbl. BeuiM oBGHapyXeHbl cremyioniue
AMHHOKHCIIOTBI: IJIMIMH, JIM3MH, @-aNaHWH, TIYTaMHHOBas KMCIIOT4, a TaK-
#e ammp acrmapardH. OHM BbICKA3amM MHeHHWe O TOM, YTO HAJIMYHME YTNEeBO-
HOOpOMIOB, AMHHOKHCIIOT M CMOJI0ODpa3yIoLIMX BeLecTB B Bojaax o6nmacTH
NIHTaHHUA YTJIEBOAOPONOB ABJACTCA GNaronpHATHBIM MOMCKOBBIM MOKa3aTe-
JIeM UIA TOTO TOPH30HTA, B KOTOPOM O5TH KOMIOHEHTbl OGHAPYXKEHbI.
H.T. llaBaposa [257] w3yyasma cocTas pacTBOPEHHBIX OPTraHHYECKHX Be-
WeCTB B MUAacTOBbIX Bojax Xamppkedw u bubu-dibata W mokasana, 4ro
OpraHMyecKHil a30T B 3THX Bofax Ha 50% mnpencTaBiieH a30TOM aMMOHMI-
HBIX coelMHeHMH, Ha 25% — a30TOM OCHOBaHHH, OCTAaJIbHYH0 €ro 4acTe COC-
TaBJIAIOT MOHOAMHHOKHCIIOTHI.

Manouncnennbie cBefeHHA O MPUCYTCTBHH AMHHOKHCIOT B TOO3€MHBIX
BOJAX He MHalT BO3MOXKHOCTb CYIMTh O TEOXHMHUYECKOM 3HAYCHMH B HHX
3TUX COeMHEHMH, HO BbICKa3aHHble mpennoyiokenua M.E. AnbsroBckoro o
CBA3M aMMHOKMCIIOT B TIO3€MHBIX BOJaX C MOHMCKOBOH xapaxrepucmxoﬁ
HeTeHOCHOCTH paiioHa YKa3biBaloT Ha HEOOXOIMMOCTB JiJIbHEHLIMX HCCle-
HOBaHMil B 3TOM HAanpaBJIeHUH.
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AMUWUHOKHUCJ/IOTHI B BOJIHOW B3BECH
COBPEMEHHBIX MOPEH U OKEAHOB

OpraHWuecKoe BEIECTBO KHBBIX OpPraHW3MOB, BXO[MILHX B COCT4B
IVIAHK TOHA, COCTABJIAET 3HAUMTE/IBHYI0 YACTh OPraHUYECKOTO BELIECTBA B3BE-
cu. Yacte OpPraHM3MoOB, HAXOJAUIHXCA BO B3BECH, OCEaeT Ha [THO B
HEU3MEHEHHOM COCTOSIHHH, IPYTas YaCTh OPraHM3MOB OTMHpPAET H MX OCTATKH
TAKKE HAXOOATCA Kdak BO B3BecH, TaKk W B ocajakax. H0.A. borpaHos,
Al Jlucuusin m E.A. Pomanxesuu [21] wuccnefoBanu BOIHYIO B3BECh B
Wupmitckom, Tuxom M ATIaHTHUeCKOM OKeaHax, MCnosib3ya QHIbTpauMio M
cenapaunio. Jlna dunbtpauun npobel MOpCKOH BOAbI OTOMpPAMMCh C pasiny-
HbIX TyBuH okeaHa Gatomerpamu emkoctbio o1 1 g0 200 2. OunbTpaudio
HNPOBOAKMIM € MOMOIILbI0 MEMOPaHHLIX YIIbTPAGHIBTPOB, H3TOTOBJIEHHBIX
M3 HUTPOKIIETYATKH ¢ JuaMerpom oteepetit oxkono 0,7 mk.  Hcnosns-
3ys  OTH MeTO/bl, MWCCIE/IOBATENH BLUIENANM M3 MOPCKOH BOOBl KAk
XHBbIE OPTaHM3Mbl, TdK M OPraHHYeCKHH METPHUT, MpPeACTaBIAoWME coboi
CMeCh MPOJIYKTOB pacna/ia opraHu3MOB M MX [anbHefilllero nmpeobpazoBanus
(HanpuMep, TYMHHOBBIE KHCNOTBI). OHM YCTAaHOBMIIM, YTO COJEpIKAHHC
OpraHHYeCcKoro BEUIECTBA B OCHOBHBIX OPraHU3Max MJIAHKTOHA 3HAUMTEJILHO
Bonble, YeM ero cpefiHee co/iep:kaHue BO B3BecH. B Tabn. 7 wmu npeacrtas-
JIeHBl CpaBHUTEIIbHBIC [AaHHBIE MO COJEPKAHUI OPraHMYecKoro BellecTBa B
pasJIMUHLIX OpPraHM3Max MaHKToHa (no aawHeiM A T1. Bunorpaposa) [40],1
cpe/iHeMy COMEPXKAHMI0 OPTaHWYeCKOTO BELIECTBA BO B3BECH, OMpe/eNIeHHO-
My umn [21].

Ha ocnopanun 71abn.7 MOXHO clenarth 3aKJIIOYEHHE O TOM, YTO B
3aBMCHUMOCTH  OT MNpeolnadaHusd TeX WIM MHBIX OpPraHH3MOB BO B3BECH
KOJIIMYECTBO OPraHH4cCKoOro BemecTsa B HeHl MOXeT 3HaUMTE/IbHO H3Me-
HATHCH.

3.3. Ounenxo [250] onpejenun cOOTHOLIEHHE MEXKIY KHUBBHIM OpraHH-
YECKHM BEIICCTBOM H  KOJMYECTBOM OpPTraHMYecKOTO BCLIECTBAa [eTPHTA
Mopeit M okeaHoB. OH yCTAHOBMJ, UTO OPraHHYECKOE BEIECYBO JeTPHTA
COCTABJIACT B CPEJIHEM CBbILIC 80% OpPraHuvYecKoro BeEIeCTBa B3BECH.
OcranpHoe KOJIMYeCTBO OPraHMYeCKOTO BELIECTBA B3BCCH HAXONUTCH B COC-
TaBe (PUIONJAHKTOHA, 300MJIAHKTOHA M DakTepuil. YCTaHOBIIEHO, UTO HEKO-
TOpdst YaCTb KHBBIX OPraHU3IMOB q)HT()]'[JIaH'KTOH.ﬂ, 300IJTAHK TOHA , 53KTB[)I‘IT‘:!
H OpPraHHyCcCKoOro HEeTpyUTd OCe1deT Ha J[1HO. ”Ciy‘-[EH}{E pacnpeaeneHusa opra-
HHUYECKOTO BELUECTBA M €ro KOMIMOHEHTOB BO B3BECH, HaXO[AUIEHcA B
TOJIE BOJIBI [0 BEPTMKAIM, MOXET [aTbh Ipe/CTaBJICHAE O XOJle Mpolecca
HP006PH30BHHHH OPIrdHHYCCKHMX OCTATKOB B Ipouecce MX nepeBHXEHHs OT
nopepxHoctH ko aHy. Kak noxasann wucene,doBanna Menuens [464) wa
npUMepe UCCNe/I0BAHMH OPraHuyecKoro YTNepo/ja B CeBepo-3anajIHof vacTi
Wnpmiickoro okeana, ocnosHaa macca Kak Cyno. B3BECH, TAK M PACTBOPCH-
noro (g, TEPAETCA yXe B CAMbIX BEPXHMX CJI0SIX BO/bl, MpPH JTOM
OTHOILUEHHE Copl‘ Bigect u C . pactBoperHoro pasto 1:10 1 npakThyec-
KH He usmedserca no raybuHe. H.A. Borpanossim, ALIL JIMcHipbiHbIM 1
E.A. Pomanienuuem [21] nokasano, 4To npH 3aMe/UICHHOR CKOPOCTH Oce-
HaHHA B3BCLIEHHbIX YACTHL YBEJIMUHBACTCA BpeMs HMX lI]’)Cﬁh!BBHHﬂ B TOJIILE
BOJL OKCaHa, 1POUCXOANT boice 6[:1C'I‘|’)bli:l pacia)l OpraHHYCCKOro BellecTpa.
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Tabauya 7

Copepwanne opramumyeckoro BeulectBa (B % o1 cyxoro Beca)
B OPraHM3Max [JIAHKTOHA W BO B3BECH [21

OOGbEKT HCCTeA0BAHNA Ipenen koneGauums (‘opr Cpennee ".opr
Basech 0,50-21,48 9.22
JIHaTOMOBbIE BOJIOPOCIIH 11,0-25,27 18,68
TTepHAMHHEBbIE BOJLO POCITH 22,0-40,2 3349
Konenone! 42,09-47,71 45,52

[lpn 3TOM B MeJKOBOIHbIX PailOHAX 3HAYMTENIbHO GOJIblee KONMYECTBO
B3BEILIEHHOTO OPraHHYecKOTo BEIecTBA JIOCTHTAeT [IHA, UeM Ha JIOXe OKea-
Ha. OpmHaKo oOcTaibHasgw ero cyapba 3aBMCHT OT Ta3’oBOrO peXHMa [aHHOTO
yyacTKa GaccedHa W MHOTHMX [pyTHX (axTOpOB.

[Mo nopcueram B.I'. Boroposa [23], B NOBEPXHOCTHOM CJioe OKeaHa
MOCTOAHHO TIPOMCXOJMT TIpeBpalleHHe He MeHee 75% BceX BEIIECTB, yyacT-
BYWIUMX B TIPOAYUMPOBAHMHM, M TONBKO 23% W3 HMX ONYCKAeTCA Ha JIHO.
E.A. Pomankesuu [201, 202] BBIMMCIIMI, 4TO B OT/JENBHBIX paiiOHAX BHICO-
KOIpOYK THBHBIX IIelbpoB AoctHraer fHa 407 opraHMuecKoro BellecTsa
OT MEepBHYHOH MPOJYKUMH (UTONIAHKTOHA, a4 B LEHTPAJTBHBIX YACTAX KOT-
TIOBMH M B KPAaeBbIX YacTAX joxa 1uxoro okeaHa — 5—10%.

B.A. CxonuHues [216] NpHBOOMT cpaBHWTElIbHbIE [IAHHBbIE PAa3HBIX HCCIIe-
[oBaTesiel, BHIVHC/IABUIMX KOJMYECTBO OPraHMYeCKOTO YTJIEpO/a, eXeroaHo
[OCTHTAalOIWIETO JHa MMpoOBOro okeaHa B COCTaBe B3BELICHHBIX YAaCTHI, MO
OTHOILIEHHI0 K TO/JOBOH mnponykiuu uronnankrToHa. Tak, mo Tpacky
[550], oHo paBHO 5%, mo [lauxo 4% B pacuere Ha yrnepon, mno H0.A. Bor-
paHoBy M ap. [21] —or 2 mo 25% Ha opraHMuecKkoe BELIECTBO, YTO B
CpellHeM COCTABJIAET Takxe okono 5% B mepecuere Ha yrnepoi. b.A. Cko-
MMHLEB MpeJnosaraeT, YTo TAKOoe JKe KOJHMYeCTBO OpraHMYecKOro BelecTBa
3aXOPOHAETCA B JIOHHBIX ocajiikax okeada 3a 1000 ner, uto cocTaBisAeT OT
10° 1o 10'° 7 opraHMuecKoro BelIECTBA.

CroxHOCTh M TPY/I0EMKOCTh METO[IMKH BbIJICICHHS B3BECH M3 MOPCKOH
BO/IbI ABIIAKTCHA, BEPOATHO, OCHOBHOH MPHYMHOH TOTO, YTO B HACTOsAuIEE
BpeMA MMEETCs OYCHb MAJIOC UMCIIO MCCIIe/IOBAHMI MO ONpefieNeHnio coliep-
JKaHHA OT/EJIbHBIX OpPraHWYeCKMX COe[UHEHWI B BOMIHON B3BecH. [lepconcom
U Crpuxkmanmom [483] 6bino onpejieneHo cofiepxaHue YTIEBONOB M a30Ta
Gemxa B pgerpure no riyGuHe BOAHOH ToiuM THXOTO OKeaHa Ha pa3sHBIX
umporax. MUMu 6bUIO YCTAHOBJICHO [IOCTATOYHO BBICOKOE COMEPXKAHHME ITHX
COE[IHHEHHH B Bepxm«ui CIIOAX BOJbI OKeEaHa Ha BCeX IUHPOTaAX H CHHXKEHHC
HX KomuyectBa ¢ DIyOuHOH. OJHako BO MHOTHX Clyyasx Ha riyGuHe
2700-3000 M 6b110 3aMeueHO HEKOTOPOE MOBBILEHHE KOHuecTBa 06LIEro
yriepona u  yrieogos. Ha ocHoBaHMHM NPOBeJEHHBIX HCCIIE/JOBAHHH  4BTOPbI
MPHILTH K 3aKJII0YEHUIO, UTO IETPUT OKeaHa MOXeT ObITh MCTOUHHKOM 06pa30-
BaHHA BTOpHUHBIX MPOIYKTOB NPe0oGpa3soBaHusi OPTraHUueCcKOoro BELLECTBa.

Hderenc u np. [317] ycranoBunM, uTO B BOJHOH B3BECH HAXOJATCA BCE
AMHHOKMCJIOTBI, KOTOpbIE COMEPXKATCH B OPraHMUeCKOM BEIECTBE TUIAHKTO-
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Ta6auya 8

KonuyecTBeHHOEe COOTHOILEHHE AMHHOKHCJIOT* B TUIAHKTOHE
W BIBECH W3 MOBEPXHOCTHOTo cnos Boas [317]

AMMHOKHCIOT2 Baeeck TnaHKTOR

ApryHuH 1,3 31
OpHHTHH 6,2 -

TucTupus 1,1 1,0
JIu3uH e 9,2
I'nyTaMuHOBas KHCIOTa 6,3 73
AcnapardHoBas KHCII0Ta 3.2 6,9
I'nuuux 19,5 10,7
Cepun 20,7 9.0
Bamu 43 84
Q-aJlaHHH 14,8 13,2
Jlefuun 8,2 13,1
Tpeonun 37 1,9
TMponux 4,6 3,6
Tupo3un 0,7 5.5
®eHunanaHuH 2,0 4,6
LucTar - 2,1
MeTHOHHH 11 0,4

*B npouenTax oT o6lIero cofepXKaHHsa aMHHOKHCIIOT.

H3, OJHAKO KOJIMYECTBO KAaX/OH aMHHOKHCIIOTBI 3aMETHO OT/IHYAeTCA OT
KOJIHYeCTBa ee B IUIAHKTOHe (Tabn. 8).

Kak Bupso u3 T1abn. 8, B NIAHKTOHEe HET OPHUTMHA, HO BO B3BECH OH
NPHCYTCTBYET B 3aMeTHbIX KojMuecTBaX. Bo B3BecH 3aMeueHO MOBBILLIEHHOE
cofiep)kaHue TTIMIIMHA, CEPHHA, TPeOHWHA, NPOJIMHA, A-aJlAHKHA M HET UHCTH-
Ha. OcTajbHble AMMHOKHMCIOTEI HAaXO[ATCA B MEHBIMX KOJHYeCTBAX IO
CPaBHCHHIO C HX CONCPXAHHEM B IUIAHKTOHE.

Ilpn m3yvenmu paiiona Kypuno-Kamuarckoro xenoba H.JI. Cmpmcona H
JLW. KopxuKoBa ONpefeNialy COepXKaHWEe aMHHOKMCIOT B BOJIE, B3BECH H
HOHHBIX ocapkaX. OHM TONTBEPHWIH [NaHHbIE, NOTyYeHHbIE paHee OPYTHMH
uccnepoBatenamu  [157, 483], o TOM, UTO OpraHMYeCcKoOe BEIIECTBO B
MOpCKO# BOe B OCHOBHOM HAXOOWTCA B pPAacTBOPEHHOM cocTosiHMH. Bo
B3BECH cofiepxaHHe CBOGOMHBIX AMHHOKHCIOT oueHsb mano [231].
B3BECH B OCHOBHOM COJIepXaTcA CBA3aHHbIe aMMHOKHCIOTh. HamBGonee
BBICOKOE COflepKaHHe AMMHOKMCIIOT, KaK pacTBOPEHHBIX B BOME, TaK H BO
B3BeCH, Obul0 oOGHapyeHo B mMOBEpXHOCTHOM «oe Bombl. Copmepxanue
aMHHOKHCJIOT BO B3BECH 3HAYHTENIBHO MeHbILle, YeM B MOPCKOH BoOOe, H
Pe3K0 TOHMXAaeTcA OT IMoBepXHocTH K ropusoHty 100 m. Bo B3pecH,
ocagKax M Bofe npeobnafjaiT HeHTpalbHbie aMHHOKHCIIOTHI, HO KOJIHYECTBO
HX pasmyHo. Kpome TOro, HEKOTOpbie aMMHOKHCIOTHI (HAampHMep, Ipo-
JIHH) OTCYTCTBYIOT B BOJE H B3BECH, HO HAXOMATCA B OCAJKe WM Ha060-
pot (cepun). CofiepkaHue apoMAaTHYECKHX aMHMHOKHCNOT (THpPO3HHa, deHH-
NanaHWHa) B MOPCKOM BOfie B /1B Pasa MEHbIlE, YeM HX CONePXaHHe BO
B3BECH M OCajiKax.
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E.A. PomankeBuuem [202 ] OGbiia McciieioBaHa NepHIMHHEBas B3BECh,
cobpaHHash B pa3HbIX YacTAX ceBepo-3amagHoit uyactw Tuxoro okeaxa. [lo
Cpe[lHMM [aHHBIM OpPTaHWYEeCKOe BELIeCTBU 3TOH B3BeCH coctoano M3 51%
BenkoBononobHbIX coenuHenui, 14,7% yrneBomos, 23% munuaoB u 4—5%
ryMHHOBBIX BemectB. OO6uiee KOIMYECTBO opralmqecxoro BEILIECTBA BO
B3BECH cocTaBnano npumepho 32% (16,16% C, r) Beuto ycTaHoBNEHO,
yro Gornbluas uacTe a3oTa (B cpemHem 55,7%) BXOIIHT B COCTaB COJEpacT-
BOpHMbIX OenkoB TtHna ansbymunoB M rnoGymuHoB. Ilo npencraBneHnsm
E.A. PoMaHKeBHYa, OCHOBHBIM MPOLECCOM B TOJILE BOJ OKeaHa ABJIACTCA
rymupuxanua. B BepxueM cnoe ocakoB KonHdecTBO GelKoB, aMHHOKHC-
JI0T, JIMIMOOB M YTJIEBOOOB COOTBETCTBEHHO MeHsbiwie B 90,10, 3 u 1,2-1,5
pasa Mo CPaBHEHMIO C MX CO[EPXKaHMEM B MOBEPXHOCTHOM Clloeé B3pecH. B
10 e BpeMA KOJIMYECTBO TYMMHOBBIX KHCIIOT M BTOPHUHBIX HEpacTBOpPH-
MBIX BBICOKOMONEKY/IAPHbIX BellecTs (THNAa KeporeHa) B OCajiKax YBEJH-
yuBaerca B 15—20 pa3. Ha ocHOBaHMH mnpe[cTaB/IeHHOTO MAaTepHasa MOXHO
3AKJIOYMTH, YTO CBEAEHHA O COJeP)KaHHH OPraHMYECKOTO BeLeCTBa M ero
OT/IeNIbHbIX KOMIIOHEHTOB BO B3BECH, MOPCKOH BOIE COBPEMEHHbIX BOIHBIX
GaccefiHOB M B MNOJ3eMHbIX BOJAX elle oYeHb He3HauMTeNbHbl. B TO ke
BpeMs MCCIIe[IOBAHHA B 3ITOM HANpaBJIeHWH HeoOGXOIMMbI, TAK KAaK OT/Elb-
Hble OpraHWYeCKHE COeIMHEHHS YYacTBYWT B CO3/[IaHHH OKHCIIMTEIbHO-BOC-
CTAHOBMTEJIBHOTO IOTEHIHANla MOPCKOH BOJbI, B CO3[aHHH OPraHMYecKoro
BELECTBA OCAJKOB, B [epeHOCe WM KOHUEHTPALUMH pANA XHMHYECKHX
3IEMEHTOB.

AMHUHOKHCJIOTBI B OCAJJKAX
COBPEMEHHBIX MOPEH U OKEAHOB

BaxHOCTb M3yueHMs [OBeJleHHA OpraHHYeCcKOrO BELIECTBA B OCall-
Kax CBfi3aHa C TeM, YTO MOIIHOCTh OCA[IKOB [IOCTHIaeT HEeCKOJIbKHX
OoMeTpoB, ocobOeHHO Ha wenbdax, a cpefHAA MOLLHOCTb [AOHHBIX OCaf-
KOB B okeaHe cocraBiiser okonio 700 m [47]. BnepBbie M3yueHue cocTapa
aHWYECKOro BElleCTBA B COBPEMEHHBIX MODPCKHX ocalkax Oblzio Hauato
nee 40 net Hazan Tpackom [549] B CBA3M ¢ M3YMEHHeM IIPOUCXOMIECHHS
Mm [To coBpeMeHHBIM mofcyeTaM 3anmackl HeTH B Lueibdax COBpPEMEH-
Mope# cocTaBnanT okono 50% obwmmx 3amacoB; B HACTOAULEE Bpems

ono 20% Bceit noGbiBaemoit HedTH monyvawT npu paspabotke wensdo-
yacth Mopeit [70]. B cBA3n c nouckamu Hedpv mpoBeneHo Gonbluoe
MCII0 MCCIIe[IOBAHMH COCTaBA OPraHHYECKOTO BEILIECTBA COBPEMEHHBIX BOMIO-
MOB, MPH 3TOM B OCHOBHOM OBbIJIO HCCIIE[IOBAHO COOEPXKAaHHE YTIIEBOMOpO-
[25, 34, 251]. oyt Bce oOcajikM COBPEMEHHBIX MOpeH H OKeaHOB
, 0 COMEPXAT OPraHMYeCKOe BEIeCTBO, HO KOJIMYECTBO €ro B pasHbIX
ﬁnax ocaikoB pa3nuyHo. HauGonblee KONMYECTBO OPraHMYeCKOro BeLIecT-
BA COCPe/IOTOYEHO B CANpONENeBbIX MIIAX, HAUMEHbLIEE — B KPACHBIX TIIH-
Hax. Ha npuMepe M3yuyeHMs OpraHMYecKoro BeiiectBa B ocaakax Kacnuiic-
Koro mopa [26] oTueTNIMBO BMIHO pacmnpejie/ieHHe OPraHUYecKoro BemiecT-
‘Ba B pa3HbIX THMax ocagkoB (Tabn.9). Kak BuaHo u3 Tabi. 9, pakyuieuHu-
KH, cofepaliHe OTHOCHTEIbBHO BONbIIOE KOJNMYCCTBO OPraHM¥EeCKOro Be-
tectsa (Copr—0,79%), HMEIT  HAMMEHBIIYI0 — CTeneHb  TYMHHKaUMH
(482‘%) TaKk Kak obpa3yiwrca B ajpoBGHBIX YCNOBMAX, M B ITMX obnacrax
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Tabauya 9

CocTaB OPraHMyecKOro BelIECTBA COBPEMEHHbIX ocaakoB Kacnmuickoro mops [26]

Butymu Crenenb I'ymuno- | Crenmenb Dy aEBO-
Copr®s | wamaari Sz | e |t | i,
Tun ocanxa Ha cyxoit | % Ha waw, | Gowa riseee- | PORTY:
CyXO# opra : b MHHOBOH
ocajox Ano BemecT- | cyxoi orome- | oo e
LA pa, % ocanmoK wectna, %

beckapGouaTHsie H cnaboxkapOoHaTHbBIE OCAAKH

TMecku 0,47 0,043 7,49 0,047 7,02 60,4
AJNeBpHTSHI 0,86 0,104 7,46 0,288 14,50 43,0
ATEBPUTOBO-TIIH- 2,03 0,182 4,79 0,390 9,75 25,5
HHMCTBIE MBI

I'IMHHCTBIE HITBI 3,14 0,281 6,11 0,517 10,10 49,5

KapGoHaTHBIEe OCaJgKH

PaxyueuHnKu 0,79 0,051 5,98 0,047 4,82 88,6
Meckn 0,21 0,042 9,75 0,079 21,20 48,2
AJIeBpPHTBI 0,82 0,098 10,10 0,189 13,50 224
AJIeBpHTOBO-TITH- 1,74 0,140 5,66 0,380 10,80 27,5
HHCTblE HIIbl

T IMHKCTBIEC HITbI 1,73 0,121 4,68 0,270 7,89 21,6

GacceiHa BCEe OCTaNbHbIE OpPraHM3MbI, HE MMEKIUHE CKEJIeTOB, a TaKXKe
MATKdd YacTb MOJUIHOCKOB, HaXO[AWAACA BHYTPH PaKOBHH, MOJIHOCTBID
pa3s’pylualnTCA HIIM MCMONB3YITCA B KayecTBe MUTAHMA OPYTHMMH OpraHH3Ma-
mu. OBbruHo oT nepudepun HacceiiHa K LEHTPAIbHBIM YacTAM YBEJIMUMBACT-
CA [IMCNEPCHOCTh OTJIOXNEHHH, B ITOM e HaNpaBJIeHMH BO3pacTaeT KOJH-
yectBO Cgypr, YTO OYEHb XOpOIIO BbipaxkeHo Ha npumepe CpenHero H
Kxunoro Kacmus [71, 116, 152]. Ocasku MatepMKOBOrO CKJIOHAa Mopei
[25, 26, 71, 102] u okeanoB [116, 199—202] xapakTepu3ylOTCH MOBBI-
LIEHHBIM CO/IepPXKaHWEM OpraHHYeckoro BemiecTBa. CBA3b MeX/y collepxa-
HHEM OpPTraHHMYECKOTO BEHIECTBA H IPaHYJIOMETPHYECKHM COCTABOM 0Ca/IKOB
YCTaHOBJIEHa V1A YepHOMopckoro GacceiiHa [102, 105, 116].

Kak yxe oTMeyasoch, HaKoOMJIeHHE BbICOKOMOJIIEKYJIAPHOTO, aMOpdHOTro
OPraHMyecKoro BELIeCTBA B. OCAaJKaX COBPEMEHHBIX BOOEMOB 0ObIYHO CBS-
3aHo ¢ obpa3oBaHHEM canpomneld, canponesieBbIX WIOB. [Ip 3TOM Heckoib-
KO Iyullle HCCIIEOBaHel CanponesiM MpecHslXx Bomoemos [120, 123, 256,
533, 536]. B obpa3soBanuu canponesneBbIX OTIOXKEHHH YyCTaHOBJIeHa GoJib-
wasg poib Mukpoopramuamos [151]. B.A.Cxonunues [215] cunraer He-
MOCPe/ICTBEHHBIMH HCTOYHHKAMH OPraHMYeCKOIO BELIECTBA B JIOHHBIX OTIIO-
KEHHAX MOPEi, OKEaHOB M IPYTHX BOJIOEMOB cliefytoupe: 1) HepacTBOpUMEbIe
OCTaTKH IUIAHKTOHA W JIPYTHX OPraHM3MOB pa3HOH CTENeHHM PaIoKeHHs;
2) HepacTBOpHMblE OpPTaHHYECKHE OCTATKH TEePPHTeHHOTO MPOHCXOMKIEHHS,
3) dpakimu BoOHOTO TyMyca TePPUTEHHOTO H ITAHKTOHHOTO NPOMCXOMKICHHA.
[Tpu 3TOM HeoGXOAMMO OTMETHTb, UTO POk AJIOXTOHHOTO BelecTBa, MOCTy-
TAKIEro ¢ CyUM B OKeaH C peuHbIM CTOKOM, He npeBbitaer 1-1,5% oGuiero
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KONMUECTBA OpraHHyecKoro BellecTsa B okeane [215,216,233,234]. Takum
06pa3oM, [UIAHKTOH ABIIAETCA I7IABHBIM HCTOUHHKOM OPraHHYeCKOTO Beluect-
Ba B MOpCKHX ocajgkax. C YBECIIHUCHHEM l"]'[yﬁl'IHbl BO3MOXHOCTb COXPAHHOCTH
[IAHKTOHA YMEHBLIAETCA M JIMIb OoYeHb HeOOJbIIOH MPOIEHT OTMEPIUHMX Opra-
HMAMOB JocTHraet jHa oxeada. Taxk E.A. Pomankesuuem  [200] 6Gruio
BBIUHCIICHO, YTO JIMLIL OKOIIO 4% OPraHHYeCKOro BEUIECTBA IMJIAHKTOHA JOCTH-
raeT [IHa W 3aXOpoHAeTCcA Ha riybunax 5000—7000 a.

T.U. TopilikoBoii GbIIIO BHIYKCIIEHO CpeliHee COMep:KaHHE OpraHHYecKOro
yrjepofa B OCa[Kax MOpei, KOTOpOe COCTaB/IAeT JIA A30BCKOro Mops
1,73%, wis Kacriwiickoro — 1,03%, mns Yepuoro — 2,15% [71]. Ilo naumbim
0.K. Boprockoro [24], exeromHo u3 GHONOTHYECKOTO KPyroBOpoTa B
MHpOBOM OKeaHe BbINajiaer n107 r OpraHHYeCKOTO BEIIEeCTBA.

B MOBePXHOCTHOM CITOE COBPEMEHHBIX OCAIKOB YAaCTO HAXDIAT [HATOMO-
BbI€ BOOOPOCITH, TUIAHKTOHHBIE M OeHTOHHBIE l:l)opaMI{',[p[(j)epbl, paIHONApPHH
M [IpYTHE OPTaHH3Mbl. YCTAHOBIIEHO, YTO KONXYeCTBO TEX WM MHBIX Opra-
HH3MOB B OCa[KaXx 3aBHCHT OT KJMMaTHYECKOW 30HANILHOCTH, Ta30BOTO
pexXuMa BOJHOTC GaCCeWHa, 4TO HENMOCPECTBEHHO CBA3aHO C MPOLECCAMH
ocagkoobpasoBaHua. Tak, HanmpuMep, KpeMHHEBbIE CTBOPKH IMaTOMOBBIX
poflopocneii MHorzia coctapnawT 50-70% u Gonee or obmero komuuect-
Ba OCaJIKOB, B TO K& BPEMs €CTb OCa[IKH, B KOTOPBIX MOITHOCTBI) OTCYTCT-
BYWT 3TH opraHusmsel. Tax, Hanmpumep, HauboJiee BBICOKOE COHEpHaHHe
muatomedt (450 miiH. cTBopok Ha | 2) XapakTepHO JJIf IMATOMOBBIX HIIOB
NMPHAHTAPKTHYECKHX paidoHOB Tuxoro okeaHa. Kpachple rnyBGOKOBOIHBIE
TIHHBI W OTYacTH KapOOHaTHble MBI B TPOMHUYeCKHX paitoHax Tuxoro
OKeaHa OOBIYHO JIHILEHB! OCTATKOB amatomedn [115].

B ocajkax mnemaruyeckMx, a Tak)ke B JIPYTHX ocafkax BOIbIIyI posib
HIpaoT MIAHKTOHHbIE (opaMHHMEpPD!, COMIepXKallie H3BECTKOBYH pPAKOBH-
Hy. H.B. bensepa [17] noka3sama, uto pacnpefencHHe MIaHKTOHHBIX (opa-
MHHMGEpP B ocaKaX CBA3aHO C IMpPOJYKTHBHOCTEI0 WX B BEPXHEM CJlloe
BOAbl, penbepoM M TNyGHHOH OKeaHa, C TePPHIeHHBIM pa3DaBlieHHEM H
KIIMMaTHueCKuMH  ycrioBuaMH. [lnmankTonHeie dopamunudepst B Gonmblinx
KOJIMUECTBAX pAacrpoCTPaHeHbl HA MATePUKOBOM CKJIOHE B TPOIHMYECK OH
yacTH okeaHa. Ha Bcex nmportax B Tuxom okeaHe JTH OpraHM3Mbl BCTpeya-
I0TCA B oOcajlkaXx TOJNbKO 10 ompejeneHHsiX rnybuH. Ha nue rmyGokoBon-
HBIX KOT/IOBMH TPOMCXO/IMT pacTBOpeHHe KapbOOHATA KaJbLUHA pPAKOBUH
dopamurmdep [45, 17].

Hctounnkom HakonneHus GHOTEHHOTO KpeMHe3eMa B OCajlkaxX ABJIAITCA
O/JHOK JIETOYHbIE OPraHM3MBI — paguonApHH. OHHM HacenAl0T BCK TOJIUY OKe-
AHCKHMX BOJI OT NOBEPXHOCTH [0 abuccansHblX IMyOuH. Paguonsapum Gonee
BCEro HakanjMBawTCA B OCA[IKaX HW3KHX ILHPOT, B PaZiHONAPHEBBIX, pajiu-
onApueso-popamMuHudepoBsIX W craBOKPEMHMCTBIX  [HATOMOBBIX HIaX
[150, 158] . [puBenennbie HaGMIOAEHHA O PACTIPOCTPAHEHHOCTH M YCIOBHSAX,
BIIHAOLIMX HA HAKOIUIEHHE B OCa/ikaX OTIENbHBIX OPTaHM3MOB [UIAHKTOHA,
OY€Hb BakHbI /I TIOHMMAaHHA POJIM OPTaHMYECKOTO BElIECTBa IUIAHKTOHA B
06pazoBannyu Mckonaemoro OpPraHHYecKOr0 BeIeCTBA OCa/IOYHBIX OTJIOXKE-
HHA Pa3HOro reoNOTMYECKOTO BO3ACTA.

HeoBxomumo Takke yuects Gonblylo pomb GakTepwii, pacmpocTpaHes-
HBIX B Tomue Bofbl Moped M okeaHoB. C OJIHOH CTODOHBI, OHM OKa3bIBAaiOT
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AKTHBHOE [EACTBHE Ha pa3pylleHHe MHHEepaIbHbIX oboyiouex M GHoMacch!
_ OpraHM3MOB YacTO /[0 MOJHOH MHHEepANH3aLMH, C [PYTOH CTOPOHbI, HacTs
uX OHoMacchl TaKXXe IonajiaeT Ha [JHO H TpPHHMMaeT yyacTHe B o6pa3opa-
HHH BBICOKOMOJIEK YNIAPHOTO OPraHHYeCKOro BellecTsa, HANpHMeEp, TYMHMHO-
BbIX KHCIOT B ocajkax. B ocafouHoii Tomue pacnpeneneHHe MHK podiopsi
HepaBHOMepHO. B coBpeMeHHBIX oOcagkax Ha Iny6MHe OT ONHOrO 10 Hec-
KONIBKHX METPOB OT MOBEPXHOCTH NMPOHCXOOMT PE3KOE yMEHBbLUIEHHME KOJH-
yecTBa GaK TepHANIBHBIX KJeTok, npubmusutensuo B 10° — 10° pas [2]. o
DAHHBIM psAfa Mccnepmosatened [4, 5, 229], Huke BepxHero cjos coBpe-
MEHHBIX OCA[IKOB, a TAK)X€ B aPTe3HAHCKHX MOMA3EMHBIX BOAAX, B OCAIOYHBIX
nopoaax (HHXe BepXHEro CJioA) pacrpeniesieHMe GakTepuil Mano 3aBHCHT OT
riyOuHbi  3aleraHMs. B 3aBHCHMOCTH OT (HIHKO-XMMHYECKHX YCNOBHIA,
CO3[AaBLIMXCA B OCaJKaX, MOTYT pa3BHBaThCA KaK aHa’pobHble rIpymmbi
GaxTepuit (HampWMep, MeTaH- H Bopmopomobpasyoupie MeHHTpHOHUMPYIO-
e, cyibdarpeayuupyoiliMe, Tak H aspobHbie GakTepHH, HAMpHMEpP YTIie-
BOIOpONOKHCNAWHe [2].

C reoxMMMYeCKHX NO3HMLMH HauOoNbIliee 3HaYeHHe B OCaJKax MMeeT
OpraHHYecKoe BelecTBO, HaxoisAueecad B aMOpGHOM COCTOAHWH, He CBA3aH-
HOE CO CKeNeTHBIMH OCTATKaMM opramuamoB. OHO mnpencraBnfeTr coboi
CMeCh OPraHMYeCKHX MPOAYKTOB pacnaja OPraHH3MOB H BBICOKOMOJIEKYINAp-
HBIX TNpPOAYKTOB NpeobpaszoBamua mnocneHHx. C BbICOKOMOJNEKYIIAPHBIM
aMOpPOHBIM OPraHHYECKHM BelUECTBOM CBA3aHbl KOHUEHTPAIMA PANA XHMH-
YeCKHX JIEMEHTOB B IOHHBIX ocagkax, Eh u pH cpepnpi.

Opraumvecikoe BelIeCTBO MIpaeT OTPOMHYI0 POJib B MPOLECCAaX CeqHMEH-
TallMH, MPOMCXOMAIIMX B TYMH/IHBIX 30HaX, B Ipoleccax AMareHesa ocamou-
HBIX omioxewwin [70, 71, 77, 26, 33, 199-202, 236]. B.A.Ycnexckwmii
[249] paccuMTan KOMMYECTBO (OCCHIMIHPYIOLIErOCA OPraHHYECKOIO Be-
WwecTBa, obpasyiouierocs B TeueHHe rofa B pa3HbIX (anManbHbIX 0GCTAHOB-
kax. Tak, QoccHIHM3MpyoLIeecs OpraHWYecKoe BellecTBO B Ha3eMHBIX a-
UMAX CyWM coBceM He obpasyercs, B Gomorax oHo cocranser 10,4%, B
osepax H pexax —60,4%, a B ¢ayuAX MopckHX wenbdos —263% u
damuax orkpeiToro okeana — 2,7%. Ilpoueccel (OCCHIH3ALHH OYEHb CIIOXK-
HbI, 3aBMCAT OT XapaKTepa BOJOeMa, TEMIMEpaTyphbl, IIyOHHBI H PacCTOAHHSA
OT npHOpexHbIX 30H. B KpynHbIX MOPCKHMX H OKeaHHUYeCKHX GacceiHax
cofep)KaHHe Copr Gosnbiie B NMpUOpexHOA 30HE TOHKHX HJIOB H CHHDKaeTcs
[0 MHHMMYMa B HaNpaBJIeHHH K LeHTpansHoil obnactu Gacceiitna [235].

B mnocnegume 10—15 ner ocoboe BHMMaHHE HCCIE[OBATeNied Pa3HBIX
HAYUHBIX HANpaBleHHik (GHOXMMHKOB, T€OXMMHKOB, XMMHKOB, T€OJIOrOB)
yOenfeTcs BbIACHEHHI0 BEIIECTBEHHOTO COCTABA OPraHHYeCKOro BellecTBa
COBpEMEHHBIX OCA[IKOB, MMOHCKAM M ONpe[eNieHHI0 OTAE/bHbIX GHOreHHbIX
OpraHHuecKHX coefMHenwid. [lereHcom M .p. (cm. puc. 1) mokasaHo, 4TO B
COBpPEMEHHBIX OCalKaX CONEPKATCA B 3HAYMTENIBHBIX KOJMYECTBAX TOYTH
BCE OCHOBHbIE OpPTaHHUECKME COeIHHEHMs GHOreHHOH mpHpomsl. Beicokoe
cofepxanue OelIKOB M YTTIEBOJOB B MOPCKHX OpraHM3mMax — BOLOPOCIAX,
GakTepuAx, rpubGax H >KMBOTHBIX OPFaHM3MAaX /12T OCHOBAHHE MNpENCTABHTH
OCHOBHOE YUACTHE 3THX OPTAHHYECKHX COe[HHEHMH B mpoueccax rymuduxa-
MM, B 0OpasoBaHHH OPraHMYeCKOro BellecTBa MOHHBIX ocamxkoB. Ilepsbie
MCCIIE[JOBAHHA COMEPXAHHA AMHMHOKHCIIOT H YTJIEBOJOB B ocamkax Obinm
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TaGauya 10

AMMHOKHCNIOTBI (B Mr/r Ha cyxoii Bec ofe33oneHHoro Beulecrsa)
B O3€PHBIX PACTEHHAX M B OCaAKaX [536

O3. Uncroe 03. 'onyGoe
AMHHOKHCIIOTA B pacTe- ::::;CT- B pacre- ::;l::;c‘r- Top(b
X rITHHEe HuAx rITHHe
1HCTHH 3 - 3 0,1 3
Jlu3uH 3 0,06 3 - 4
THCTHOMH + apTHHHH 4 - 5 0,04 12
I'nHLMH + CEpHH 6 - 6 ~ 1
AcnapariH 3 0,03 3 0,01 5
[nyTaMHHOBAA KHCNOTa 4 0,09 5 0,02 1
TpeoHHH 2 - 3 - 3
AnaHWH 7 - 7 0,09 18
Tponux 0,15 - 3 - -
Tupo3uH 2 - 3 - 4
BanmnH 3 0,05 3 0,03 3
DeHUIANAHHH 3 0,08 2 - 3
Jle#upH + H3oneAUNH 6 0,05 6 0,03 11

NpoBefieHsl NMpH M3yuennn o3ep ewe B 1950 r. H.T. lMaGaposoit [256]. Ew
ObUTH ompepeneHbl ¢GOpMbl 330Ta (HETHAPOJM3HPYEMBIH, AMMIHBIA H aM-
MHaYHbIH, a30T OCHOBaHMA, MOHOAMMHOKHCIJIOT) B camponene u3 3 osep. Ilo
muenHio H.T. lllabapoBoii, a3oTHCTbie COEQMHEHWA Ccanpomnenel MCCiefOBaH-
HBIX 03€p npe/CTaBIAKT coBOR COXHBIH KoMIUleKkc BenkoBoro u Hebemko-
BOTO XapakTepa. benkoBbie BellecTBa He y[anoch W3BJIeYb M3 CallpoIesieH,
OfHaKko ObutH OGHapyXeHbl menTHOHble cBA3H. OKOJNO NOJNIOBHHBI a30Ta
najaeT Ha JION0 HErH[poNM3yeMoro. JT0 [aeT OGHOBAHHE IIpeNIONIONKHTb,
YTO B Campome/isAX 3Ta YacTh 430Ta OTHOCHTCA K npeoOpa3oBaHHOM, BBICOKO-
KOHJICHCHPOBAHHOH YacTH OpPraHWYeCKOTO BeIECTBAa, KOTOpas B [alIbHeii-
LlIeM yYacTBYET B OTJIOXKEHMAX, CMOCOGHBIX COXPaHATHCA B TEYEHHWE Teolo-
THYECKOTO BpPEeMEHH.

Craitn u fp. [536] npoBenM cpaBHMTENbHbIE MCCIEIOBAHMA COLEPXKAHUA
8MHHOKHCIIOT B BOAOPOCHAX M oOcCa[kKax [apyrux osep. Ilpu 3ToM oOHM
Hemonp3oBarM nanmbie Tpacka [550] mo copepxanmio GenmkoB, XHPOB H
YTIIEBOMIOB B MCCIIEIOBaHHBIX HMH BHOaX opraHMaMoB. CpelHMe paHHblEe cO-
DepXaHHA aMMHOKHCIIOT, NoyyyeHHbie CBafiHOM M [p., NpeCTaBNeHbI B
Tabn. 10 [536].

Konuyectso yrnepona W a3ota B BOIHBIX PAaCTEHMAX HECKOJIBKO M3MEHA-
€ICA B TeueHHe rofa. B cpefHeM B BOIHBIX pacTeHMAX comepxurca 85%
Yrnesopos, 15% Genka U HeBGonbINOe KOJMYeCTBO NUMMA0B. MccnemosaHHbie
03¢pa umMenH cinaboONMONIOXKHTENIbHBIA MIIH C/1a000TpHIATENIbHBIH PeIOKCIOTEH-
I{an, y1o co3paBasnio GnaronpHATHbIE YCIOBHA A aKKYMYIAUHH aMMHaKa.
Tak, or 25 po 80% obuwero azota (mo metomy Kwembpans) cocrapns
aMMoumiiHbIi a30T. M3 0ObrHBIX 22 aMMHOKHCIIOT B NMPOAYKTaX THIPOJIM3a
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DenKOB BOIHBLIX pacTeHHd ObuiM Haiijienbl aBTopaMu 16 amMuHokucroT. B
HauBOIbILMX KOJIMUECTBAX HAI/ICHbl AMHHOKMCIIOTHI aJlAHMH, JICHLMH H M30-
JIeHMH, TiviMH, cepud. M3 mabn. 10 BHOHO, uTOo B OCA/IKAX Hai[IeHO
3HAYUTEJILHO MEHbIIEE UHUCIIO aMMHOKHCIOT M B OUYCHb MajlbIX KOJIHYECTBAX
MO CPaBHCHWIO C MX COEPXAHHEM B BOMHBIX PACTEHHSAX.

B Gosee panmein paGore Csaitn [533] wucciegosan otnoxenus 9 o3ep,
Pa3lIMYaNMXCA 110 CTPATUTpaduH, COCTABY HEOPraHHYECKHX COCMHEHHH H
CTENneHHu FyMHd)HKaLLHH. On OTMCTHJI, YTO B O3€CpHbLIX OC3[AKaX JIOCTATOYHO
MOKAa3aTeNIbHbIM ABJIACTCHA OTHOLUeHue yriepona K asoty- (C/N), rtak ke kax
M B MOPCKHX ocaakax. Tak, ecnmu Ui MOPCKOTO MNAHKTOHA H CBEXKHX
Mopekux ocankoB C/N pasuo okono 9,2-94, 10 juia Gonmee crapbix
otnoxennit C/N cocrasiisier 19 wim 16. B pmambHeilleM oH yCTaHOBWIL, UTO
B o3epHbIx cnaGo rymuduumposanHbix ocajskax C/N cocrasnser 9/1, B
XOpoLo TYMH(pHIHpOBaHHbIX ocakax — 12/1 [534].

B 3aBucumoctH OT YCJI()BHﬁ [HareHesa HaGHK),I].iIGTCH pasHoOe OTHOLIEHHE
MeX/1y COJIep)KaHHeM pasJIMYHbIX aMMHOKHCIOT B ocajakax. [lpu stom
oTMeuaerc 0OpaTHOE OTHOLIEHHE MeX/ly KOJIMYECTBOM aMHHOKUCIOT M
CTeneHbl0 TYMH(DHKAIMKH OTIIOKEHHH.

B ozepHbix ocamkax ObinM Haii[ieHbl Kak cBoOO/iHbIe, TaK M CBA3aHHBIE
AMMHOKHC/IOTBI, HO CBODOJHbIe OOBIMHO HAXOOATCA B HUUTOXKHO MallbIX
KonuvectBax [534].

Kak nokasanu wuccreposanusi CpailHa [533], B xopowo rymudHimpo-
BaHHbIX, TOPMHHBIX O3EPHBIX OT/IOKEHUAX OTHOLICHHE HEHTPA/IbHbIX aMHHO-
KHCIIOT K KHCIbIM coctariser 6:1. Xopouwo ryMudHUMpPOBaHHBIE M3BECTKO-
Bbl€ TJMHbI COMEPKAT HeHTpaJibHble M KHCIIbIe aMHHOKMCIIOTHI B OTHOLUCHHUM
3:1. Ha ocHoBaHMM BOTIBILIOTO YMCNa HCCIIEIOBAHMA YCTAHOBIIEHA npsAMas cBA3b
MEXy COIepXdaHHEM B OCajIKaX OpPraHMYecKoro yriepoja (Copr) H coJiepxa-
HHMEM OT/[eJIbHbIX €ro KOMIIOHEHTOB: aMHHOKMCIIOT, YITIEBO/IOB, JIMIMIOB,
rymMHHOBBIX KucroT [77, 102,202, 232, 501].

B coBpeMeHHBIX MOPCKHX OC3/IKaX B OCHOBHOM OGHapyeHbI BCE aMM-
HOKMCNOTBI, ODbIMHO BXOJfALIME B COCTAB 'GENIKOB YHBBIX OPraHM3MOB, HO
KOJIMYECTBO MX M3MEHAETCA B 3MBUCHMOCTH OT THIIA OCaJlOYHBIX OTIIOXe-
Hui. B coBpeMeHHBIX Ocajikax ObUIH HalifeHbl Kak cBODOIHbIE aMHHOKHC-
NIOThbI, 3IKCTparupyemsie cnabod COJIAHOW KHCIIOTOH WIH pa3baBlieHHBIM
CIIMPTOM M3 OCAJIKOB, TAK M CBA3AHHbIE AMHHOKHCIIOTBI, OTNpejleNigeMble
nuub nocne ruaponu3a 6x. HCI.

IIpucytctBMe M cofep:kaHHe CBOBOJHbIX aMHHOKHCIOT B COBPEMEHHBIX
ocajKax, BepOATHO, CBA3aHO ¢ YPOBHEM AKTHBHOW [IEATEIIbHOCTH COBPEMEH-
Hpix MukpoGoe. Kak mokazanu uccrnenopanus Jerenca u gp. [309, 315],
Ha OGonbiioi riybHHe OCHOBHAA YacTh AMHHOKMCIOT B OCA[IKaX HAaXO[HTCA
B CBA3aHHOM coctosHuH. C mIyGHHOH BoJdoemMa 3HAYMTENIBHO M3MCHANWTCH
pH, Eh, copepxanue COpr' ITo ux nHabmopenuam, HaubBornee GoraTel OpraHu-
YeCKHM BELIECTBOM OCa/IKH, pacronioxeHHbie Grmmke K Geperam.

Purrenbepr u gp. [S501] onmpenmenunmu cofiepaHHe aMHHOKHCIIOT B
MPHKOHTHHEHTAJIbHBIX TeppHTeHHbIX ocankax KanudopHuiickoro paiioHa
(xeno6 Cau-Jluero, xomnosuHa Can-Hukonac u mp.), a takxe B riyBoko-
BO/IHBIX KpAaCHBIX TJIMHAX okono octposa [yapanywe (ckBaxusa Moxon).
bbulo yctanoBiieHo Hauboliee BBICOKOE CO/lep)KaHMe AMHHOKHCIOT (B oc-
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HOBHOM CBA3AHHBIX) B TEPPHTEHHBIX OCAIKAX M OuYEHb MAIOE MX COJIEpKa-
uMe B KpacHbix TimHax. Tak, Hanpumep, B TEppUIeHHbIX ocaikax xkenoBa
Can-JIHero CoNEpKaHWe CBA3aHHBIX AMMHOKHCIOT — 32830 mke/e. CBasb
Mexly THIIOM OCajika M COJEp)KaHHeM B HEM OpPraHMYecKoTo yrjiepoja W
aMHHOKHCIIOT ObUId  YCTAHOBIIEHa TakXe Jipyrumu uccienosateismu. [lo
naHHBIM AMOHCKOTO uccneopatens Wrixaper [414], B ofpasuax ocaakos,
qoNyueHHbIX B pe3yjibTare OypeHusi CKBKMHBI Ha JIHE MOPA, CO/IEp)KaHHe
AMMHOKHCJIOT yMeHbluaeTcA ¢ TJyOMHOM pa3spe3a W 3aBUCHT OT XapakTepa
ciof OCAJKOB. B ClOAX NECKOB KONMYECTBO AMMHOKHCIOT 3HAYMTEIIBHO
MeHbIlE, YeM B Hiax. B coBpeMeHHbIX oOcaflkax rpaseil coflepikaHue opra-
HMUECKOTO BellecTsa cocrtaBigeT 6-8%, B COBpeMeHHBIX NECYaHBIX OTIIONKe-
puAx 1—2%, B TpaA3CBBIX OTIOXEHUAX TMIeHcToUeHa — 3%.

E.A. Pomankesuuem [201, 202] ©Obuio MCCIIE/IOBAHO W3MEHEHHE COCTaBa
OPraHHYecKoTO BELIECTBA HA pa3spese uepe3 HNOHCKHH 1yDOK OB O/LHBIH
enod OT TeppPMIeHHbIX OCAJKOB CKIIOHA /10 JIBmenarvyeckux riaui Ceeepo-
3anagHoid Kot1ioBuHbL. [lokaszaHo, uto Bclw/y Habwaercda npamas Koppe-
NMATHBHAA 3aBHCHMOCTE MEX/Iy M3MEHEHHEM COCTaBa OPIaHHMMPCKOTO Be-
mectsa ¥ OOWMM KOJIMYECTBOM OpPTaHHYECKOTO BELIECTBa B  OCAJKax.
BHOXUMHYECKH BaXKHbIC COe[IMHEHMA — OeJIKM, YTIIEBO/IbI, JIMIH/bI — COCTAB-
aawor 18—23% obmel cyMMbl OPraHHYecKoro BellecTBa B OCAJIKAX, MpHYEM
monsa GenkoB H aMHHOKMCIOT oueHb mana. HauBonslime npeo6GpasopaHus
OpraHHYecKOro BCLUCCTBA INPOMCXOIAT B IBIENArMYeCKMX IJIMHAX, B KOTO-
pbiX aMMHOKHCIOTBL cocTaBiAlT Tonbko 0,87 opraHuueckoro BeniecTBa
OCajIkoB, 4 OeJIKH MNOYTH MOJIHOCTBI0 OTCYTCTBYWT (ciefb). B tomue
TEPPUTEHHbIX OCATKOB KOHTHHEHTANIBHOTO CKJIOHA COLEpKaHWe OpraHuyec-
KOTO BEIUECTBd M €ro KOMIIOHEHTOB — aMMHOKHCIOT Bbicokoe. [loBbiluen-
HOe cofepXaHWe aMHHOKHCIOT B OC4[IKaX KOHTMHEHTAJbHOTO CKJIOHA ycCTa-
HOBJIEHO M [JpPYTHMH MccnenoBatenamu. [1o BepTHKanu KOJIOHOK 3aMeyaeTcs
[IOCTENEHHOE yMEHbLIEHHEe KOJMYeCTBa aMHMHOKHCIIOT, YIIIeBOIOB, JIMIIMOOB
C TIyOHHOH M yBEIMUYMBAETCA KOJIMUECTBO TYMHHOBBIX BeiecTs. B kpacHbix
I1yOOKOBO/IHBIX TJIMHAX, HECMOTPS HAa HU3KOE CO/Ep)KaHWe OpraHWuYecKoro
BewiectBa, E.A. PomankeBuy 0GHApYXKMII TOBBILIEHHOE COJEpXKAHHE aMHHO-
KUCoT M Jymmupo (B % K opramuueckomy Bemectsy). . On [201, 202]
YCTAaHOBMJI, HTO CpefiHee CoflepykaHHe aMHMHOKHCIOT B ocaxkax THXoro okea-
Ha cocrasnser 0,7-7,2% obuieli cyMMbl OpraHH4YecKoro semiectsa. Makcu-
MyM aMMHOKHCIIOT TIPHYPOYEH K (DalMH TEepPPUTeHHBIX MEJIHTOBBIX OCAIKOB
wenbpor  (5,9%), a MHHMMYM — K I€JIarHUeCKHM  (KPacHbIM) TJIMHAM
(0.8)

Herenc [77] mokasai, uTO COjlep)KAHME AMMHOKMCIOT B MOBEPXHOCTHBIX
ClofIX ocafkoB (BepXHMX HECKOIIBKHX METPOB) OueHb O/IM3KO K copepxa-
HHI0 MX B NMNAaHKTOHE TOTO e YYacTKka Mops. ITO COBMajJaeT ¢ MHEHHEM
GonbumucTBa McciemoBareseil 0 TOM, UTO OCHOBHBIM HCTOUHMKOM aMHHO-
KHCIOT B ocajlkax ABJIAETCA IUIAHKTOH, OCeJjalolMi Ha aHo [309, 471,
473]. Tak, Moppuc [473] nokasan, uro HaGnionaeTca GOJbLIOE CXONCTBO B
COCTaBe aMHMHOKHCIOT MJIAHKTOHA H OCA/IKOB, OTOBPAaHHBIX M3 KOHTHHEHTANb-
HOTO ckJiona cesepo-sanajuoit Adpuxu (tabi. 11). Ocajku ommyaotes or
UIAHKTOHA OTHOCHTEJIBHO BBICOKHMM COJEP)KaHHEM OpHHTHHA, JIM3HHA, Nei-
IMHa, QeHunanaHWHa, TMPO3MHA M OYeHb MAJILIM  COfIepXKaHWeM CepHHa,
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TaGauya 11

Obuwee copepxanue amuHOKHCaOT (B % K ofwemy KonwyecTsy aMHHOKHCJIOT)

B ocagkax M Denkax THIWYHOro miamkrtowa [473]

Ocagku

AMHHOKHCIIOTa Tun amumo- Benox
KHCMOTbI 1 2 3 TUIAHKTOHA
AcnaparuHo-  Kucnas E3 1.7 0,7 9,2
Bas KHC/loTa
Tpeounn Kucnas (okcu) - 0,2 0,2 4.5
I'nytamuto- » 1,0 1,6 1,8 13,0
Bas KHCIIOTa
Lucreunoas  Kucnaa (cepy- 1,8 2,1 - 0,5
KHCII0Ta cofiepxalias) '
Cepun Hefirpanshas 0,2 0,4 0,4 5,0
(oKcH)
Mponux » (reTepouMx- 0,6 0,4 0,4 2,7
nHYecKas)
Inmuumn HeitTpanbsHasn 0,6 0,4 2,6 7,0
AnaHuH = 0,7 0,3 2,9 58
LucTvH * (cepyconep- 04 - 0,6 15
xaulas)
MeTHOHHH He#TpanbHas 2,5 1,1 36 3,0
(cepyconepxa-
1as)
Waonefiumn Heittpanbhas 58 2.4 10,6 45
AmoM3o- ” 0,2 0,2 0,5 0,1
neluHH
Jle#unn » 10,6 4.6 16,8 7,2
Tupo3uH HefitpanbHas 8,8 7T 10,0 4,5
(apomaTHue-
cKas)
QenunanaHdd 7 13,1 18,6 14,6 4,5
JIu3uH OcHoBHas 27,3 28,3 14,3 9,2
Tuctapuu " (reTepouMK- 6,5 8,5 24 2,6
JIHYeCKaA)
AprHHHH OcHoBHasA 6,4 58 44 8,1
OpHUTHH ” 10,4 15,1 49 1,0
O6umee 99,8 100,0 10,1 99,0 + 1%
[pyTHX

TpeoHHHa, acmaparHHoBo# KHcioTel. Kpome Ttoro, Moppuc noka3zan, uro
KOJIHYeCTBEHHOe COOTHOILIEHHE AMHHOKHCIOT B 3 oBpa3imax ocaJKoB pasHo-
ro reonornyeckoro Bospacta (1000, 5500 u 8000 ner) pa3nMuHO, HO He
CBSI32HO C HMM (COOTBETCTBEHHO COEpP)KAaHMe AMHHOKHCIIOT B MMWIUIHTpaM-
Max Ha Trpamm cyxoro ocaaka: 0,397; 0,050 u 0,136). Herenc [77]
OTMeuaeT, YTO TNpH [MareHe3e OCa[AKOB HaWGolee YCTOHUMBBI OpPHHTHH,
CepHH, INyTAMHHOBas KMHCJIOTA, aCMaparuHOBas KHCIIOTA, JIEHUMH, TPEOHHH H
rmiME. B ocazikax B 3HAaUMTeNIbHbIX KONHYECTBaX HAMOEHbI aMHHOKHCIIOTHI
aprUHWH, JIM3MH, [(-aNaHWH, NPOJIMH, KOTOpble B MOPCKOH Bode OBBIYHO
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HAXOMOATCA B OYEHb MaybIX KOJIMYECTBaX. Bricokoe comepxanue [-anaHuHa
B ocankax JlereHc CBA3BIBAET C BO3MOXHOH peakumed aexapBokcHIMpora-
HHA acTiaparHHOBOM KHCIIOThI. Bhicokoe copepkaHme apruHuMHa GbuTo ycra-
HoBeHo Takxe Purrembeprom m gmp. [501] B ocankax, oroGpaHHBIX
B6nu3n o. I'yapanyse.

WmewTca NaHHble O BIMAHMH INyGHHBI MOPA HAa COMNEPXAHHE aMMHOKHC-
not B ocapkax. Tak, Ierewc [305] cumraet, uro rnybuHa Mrpaer peluato-
Ly pojib B HM3MEHEHMH COCTaBA aMHHOKHCNOT B ocafnkax. C rnyGuHo#n
NPOMCXOMOMT 3aTyXaHHe [eATeIbHOCTH MHKPOOPraHH3MOB, NPH 3TOM CHIIBHO
najaeT KOHUEHTpauusa cBOoBONHBIX aMHHOKHCIOT B ocamkax. [Ipu u3yueHuu
0CafIkoB, OTOGpPaHHBIX B pailOHaX OKOMO MeKCHKH M BOCTOYHOH ATNaHTHKH
Jiizenmitat W Op. [272] oBHApYXHMNH CHIDKEHWe KOHIUEHTpAalMM KHMCIIBIX H
OKCHAMHHOKHCIIOT ¢ INyGHHO#. B MOBepXHOCTHBIX ClIOAX OCaIkOB B BbICO-
KHX KOHUEHTpauuax ObUIM oOnpe/ieNneHbl OCHOBHbIE, HeHTpanbHble H apoMa-
THYeCKMe aMuHOKHcnoTel. [Jlerenc u mp. [310, 317, 471] panee Taxxke
YCTAHOBHIIM, YTO B TOBEPXHOCTHBIX OCajikaX ATNAHTHYECKOTO, THMXOTo H
HHpuiickoro OkeaHOB BCerjia HMeIOTCH aMHHOKMCIIOTHI M CpPelH HMX HamGo-
nee yYCTOWYMBBI M CTaOMIbHBI KHCIBIE M HeHTpasibHbleé AMHHOKHCIIOTHI.
Beicokoe cofepxaHHe HEATPATBHBIX AMHWHOKHMCIOT B OKEaHCKHMX OCajiKax
nabmiopanu  taxoke Moppuc [473], H.J. Crapuxosa u JI.U. Kopxuxkosa
[231, 232] u pp.

IIpn HccnemoBaHMH paanMuHBIX (PaKlUMH OPraHUYECKOTO BEIeCTBa MOp-
CKHX OcagkoB, OToOpaHHbiXx Ha rnybune 1,80 u 108 m, Xeirp [381]
o6Hapy>w1, uTo HauBoJIblllee KOTMYECTBO AMHHOKHCIIOT, 0COBEHHO acrnapart-
HOBOH KHCIIOTbI, COIEPXHTCA BO (pakimMu ocajka, KoTopas Ha 3/4 cocToMT
H3 OCTATKOB CKeJIeTOB [UIAHKTOHHBIX OPraHM3MOB H Ha 1/4 — M3 IMHHBIL.
910 coomBercTBYeT MaHHBIM, nNomydeHHsiM Kumrom [433, 434], xoropsii
YCTAHOBMWJI, YTO acraparnHoBad KHciaoTa coctaBnfAer 20% obinero KomHyect-
BA AMHHOKHCIIOT, HAXOJMALIMXCA B CKEJIETHBIX TKaHAX >HBBIX MOPCKHX
opranu3moB. Kpome aMWHOKHCIOT, GHONOrHYECKOH NMPHPO/BI, 0OBIYHO BXO-
JAMX B COCTAB JKMBBIX OPraHM3sMoB, Xeilp 0OOHapyXwi B COBpPEMEHHBbIX
OcCafKax ClefylIlHe a30TCOMAepIKallHe COe[MHeHMA: TaypHH, a-aMHHOMACIA-
HYl0 KHCIOTY, AOMAMHHONMMEIHHOBYI0 KHCIOTY, OKCHJIM3HH, MOYEBHHY,
franaHvH, 3TAaHONAMMWH, METHIAMHMH, THIAMHMH. MHOrHe H3 3THX COEJHHEHMH
Bout Takke OBHAapyXeHbl B COBpeMeHHbIX ocapgkax o03. Ourapuo Kemmom u
Mapgpoxosoit [431]. 3 HccnenoBaTelH nNpHOAalT ocofoe 3HaYeHHe H3yve-
HHI0 TAKHX KpYNHBIX 03ep, Kak 03. OHTapHo, B KOTOPOM OpraHHyYecKoe
BeNIeCTBO B OCAKaX aBTOXTOHHoro mnpoucxoxaenua (1-5%). Bonbuiyio
¥acTh [ITPUTA IJIAHKTOHA COCTABJIAIOT B HEM [HAaTOMOBbIE BoaopociH. Oum
YCTAHOBMIM, 4TO OKo0yo 49—55% obuero a3ota ocagkoB HAXO[AMTCA B BH[E
CBA3AHHBIX AMMHOKHCIIOT H aMHMHOCaxapoB; cBOOOIHbIE AMHHOKHCIIOTBI M
aMHHOcaxapa cocraBnAawT Toimbko 0,25%. Bce aMHHOKHCIOTBI OC3[KOB
XapaK TEPH3YKTCA ONTHYECKOH aKTHBHOCTBIO, YTO YKa3biBaeT HA OTCYTCTBHE
NpOLECCOB [MaTeHe3a OpraHHYeCKOro BellecTBa B HCCIIE[OBAHHBIX OCa[iKaX.
3HaunTeNIbHbIE HCCIIE[IOBAHMA COCTABA AMMHOKHMCIIOT B O3€PHBIX OCajKax
Geimm mposenens: CsaitHom [534]. Tlpu uccnepmosanuu ocamkos 18 osep
AMEpHKH OH YCTAHOBWJI, YTO HEHTpa/jbHble AMHHOKHCIIOTBHI COCTABJIAIOT
OCHOBHYI0 YacTh OT OOILIero KOJMYecTBA aMHHOKHCIOT. B Gonblusx konu-
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yecTBax ObIIIM HAH/IEHbI TAKHE XMMHUYECKHM HEYCTOMYHBbIE AMHHOKHMCIIOTHI,
KaK IMCTHH, THCTHIMH, aprHHHH.

CofiepskaHie aMHHOKHCIIOT B OCa/IKaX OTJIHYAETCA OT MX COMIepKaHUA BO
B3BECH TOrO e paioHa uccrenyemMoro Oaccefina. Hampumep, no [JaHHbIM
H.JI.Crapukosoi u JI.H. KopxukoBo#, ColiepkaHie BaJIMHA BO B3BECH COC-
tapnger 2,9%, B ocajkax — 15,2% obuwero cofepxiaiua aMuMHOKHCIoT. Kpo-
Me TOro, B oOcajkax Obulo Haiifeno okono 14% uponuHa (ot obuiero
COfIePXKAHHA AMMHOKHCIIOT), B TO BPEMA KAK BO B3BECH H BOJe OH #gyObii
oGrapyxeH. [Ipi MccreloBaHHH OpraHMueckoro Beutecisa B ocakax Tuxo-
ro okeaHa H Bo B3BecH 10.A. BornaHoB onpelenun cineayowmuMi cocTan
KOMIIOHEHTOB ©

Opranuyeckue Bo B3Becu, % ot B ocanxax, % ot op- % coxpaHHOCTH

COeIHHEHH OPraHHYeCcKoro Be- raHHYecKoro Beme- OT NePBHYHON
LHIecTBa CTBa MPOAYKUHH

JIunouamsl, 6u- 20,54 30,72 1,0-6,0 0,0012-0,0018

TYMBbI

Benkn, yricBosis 70 9,0-35.0 0,0006-0,0365

I'yMHHOBBIE KHC- 589-429 0,8-429 -

NOThbI

I'ymutb =~ 26,7-83.6 -

TEOXUMHYECKHWE YCJIOBUA COXPAHHOCTHU
OPTAHHYECKOTO BEILECTBA B OCAJIKAX

A.Il. Bunorpamoe B cBoeii MoHorpaduu “BBeficHMe B TeOXMMHIO OKea-
Ha" [45] ykaseiBaeT Ha psyj HaKTOPOB, KOTOpblE BIIHAIT HA HAKOMUICHHE
H mpeoOpa3oBaHMe OTIENIbHBIX KOMIOHEHTOB OPralMYecKOIo BELIECTBA B
ocajkax. JTH MPOLECChl 3aBUCAT OT INyGHHBI Mops, BiM3ocTH Beperon,
TpaHyJTOMETPHYECKOTO COCTaBa OCaJIKOB, TEKCTYphl M THna wios. B cBow
oyepe/lb XapaKTep OCA/IKOB B COBPEMEHHBIX BOJOEMAX M3MEHSeTCS B 3aBH-
CHMOCTH OT LIMPOTBI, YTO CBA3AHO C HAKOMJICHHEM OPraHHYECKOTO BELIECT-
Ba B [OHHBIX O0CA/IKaX, OTJIOKEHWEM KPEMHEBbIX CKEJIETOB OpPTraHM3MOB,
KapGoHaTHBIX ocanKoB. MccleloBaHHA MNOKA3bIBAKOT, YTO HAKOIMJIEHHE 1
npeoBpa3oBaHHe OPraHUUECKOTO BEIIECTBA B OCA[KAX 3aBHCHT OT OKMCITH-
TeNILHO-BOCCTAHOBUTENIbHON oBcTaHOBKYM (pH, cepoBosioponHOTo 3apakeHus,
HaTM'MA cBOBOIHOTO KMCIOPO/a), 4 TAKIKE OT TEMNCPATYPbl H LUPK yITALHH
Bompl [S1, 70, 71, 102, 105, 199, 201, 202, 235]. Ectb ykasaHHs Hi
CBA3b MEXIAY KIMMATHYCCKON 30HAIBHOCTBIO M pacrpejiesieHuemM BHOMAacchl
KMBOTO BEIECTBA B OCa/lkax Mopeit u okeaHos [25, 26, 157, 200, 531].
Bonbllioe 3HaueHHe MMEIT MCCIIEIOBAHUA, CBA3AHHbBIC ¢ MOHATHEM TEOXMMH-
yeckux Qaumii [32]. [lpu 2TOoM uacto HaBIOAKT, YTO BOBHHKHOBEHHE pPa3-
JIMYHBIX TEOXHMHYECKHMX YCJIOBMIl, XapaKTepu3ylolllecs pa3HbIMH 3Hauc-
HMAMH Eh, CBA3aHO C KONMYECTBOM M COCTAaBOM 3aXOPOHEHHOTO B OCajl-
KaX OpraHMYecKOro BeLIeCTBa.

O HAKONJICHMM OPraHMYEeCKOTO BEUICCTBA B OCA[KAX W BO3MOXKHOM
npeobpazoBaHuk ero B HeTh B CEPOBOAOPOHBIX 30HAX MOpCKHX Daccen-
Hos mucanu AJI. Apxaurcibciuit [6.7], A.B. Ilycrosanos [193]. HM. Crpa-
xoB [236], B.B. BeGep [34] wu AL Bunorpajos [47] ormeuaiorn.
46



yTo BOCCTAHOBHMTEIIbHbIC YCIIOBMA B BOJAHOH Tojue OaCCeiHOB NpeloxpaHs-
joT OpTaHHYECKOE BEHIECTBO OT ObICTPOTO OKHMCIICHHA M CO3/AIOT YCIOBHA
Uil HAKOIUIGHHA €ro B JIOHHBIX OcCa/ikax. ['a30BbIi pexMM TOTO WIIM MHOTO
GacceitHa MM OT/IENBHBIX pailoHoB HacceHOB OKa3dbiBaeT BOJIBLIOE BIIMAHME
Ha COXPAaHHOCTb OpPraHMYecKOTO BewlectBa B ocajakax. Bimsuue razosoro
pexxuMa B TIPHIOHHBIX BOHBIX CIOAX HA  CONEPKAHHE OPTAHHYECKOTO
pelecTda B OCalikax ObUlO MOKA3aHO INPH H3YYCHHH THUIHUHBIX Mpo6,
0TOOpaHHBIX M3 TOBEPXHOCTHBIX CJIOEB OCa/IKOB Yepuoro, Kacnuiickoro u
ApaIbCKOTO  MOpeii [105]. Kak wu3BecTHO, 3TH BOJOEMBI 3HAUMUTEIIBHO
oTNHMualoTCA [ApYyr OT Apyra no mMop¢oslorHu, rinyGHHe, T'MIPoXHMHYECKHM
YCIIOBHAM H OHONOTHYECKOH MPOYK THBHOCTH.

O6pa3upl  ocafikoB YepHoro Mopsa B OCHOBHOM GbiUiM oTOGpaHbl B
paiioHe CepOBOJIOPO/IHOH 30HbI, T/e CO3AANMCh BOCCTAHOBMTENILHBIC YCIIO-
BHS, OTCYTCTBOBAJI KHCIOPOA. ITH OCAJIKH OTJIMMAJIMCh BBICOKHM COJIEpiKid-
HMEM OPTaHMYeCKOIO BElECTBA. ITO OOBACHACTCA TEM, YTO B BOCCTAHOBH-
TeIbHbIX YCJIOBHAX OCTATKH OPraHM3MOB, MaJaloliHe W3 BEpPXHHUX, NPOAYK-
THBHBIX CJIOCB BOJHOH TOJIM, a TaK)Xe OCTATKM MPHIOHHLIX OPraHU3MOB
He OKHCIAKTCA W He MOABEpraiTca AeHCTBHI0 MHHEPOPraHM3MOB, a Oce/ld-
JOT HA [IHO W Hapsi[ly C BOJAHBIM TYMYCOM NpPHHMMAlOT yyacTHe B oBpa3oBa-
HUM KOHJIEHCHPOBAHHOTO OpPraHMUYecKoTro Beluectea ocaaxkos. Hainume Ona-
TONPHATHBIX YCJIOBHH KOHCEPBAllMM OPraHMYeCKOTO BELIECTBA B OCa/IKax
paja obacteit UepHOro MOpA NMOATBEPH/IAETCA TAKE MPHCYTCTBHEM OCTaT-
KOB MEJIKHX OpPraHM3MOB XWTHMHOBOW MPUPObl, 0OHAPYKEHHbIX MOJ, MHK-
pockornoM (B ocajkax).

B omnmmune ot YepHoro Mopa Bofbl ApaibCKOTO MOPH  HACILIE HBI
KHCJIOPOZIOM J10 ¢amoro JiHa. JT10o ofecrieyuBacT pasBUTHE JLOHHOH MHMK po-
diopsl M criocoBCTBYET OKMCIEHHI0 OPraHHYEeCKMX OCTATKOB, YTO M SABJIACT-
CA TMPHUMHOH €1ab0OTO HAKOIUIEHMA KOH/EHCHPOBAHHOTO OPraHHYECKOro Be-
WECTBd B JIOHHBIX ocafgKax Apasibckoro mops. [lpomexyrouHoe nonoxeHue
3aHMMalT ocajku Kacnuiickoro mops, BOIAbl KOTOpPOTO udlie BCEro He
COepXKaT CepoOBOMAOPOJA, HO KOJIMMECTBO KHCIOPOAA B NPHIOHHOM Crioe
oToro GacceitHa He3HauMTesbHO. BbUIO yCTAHOBICHO, UTO ueM BOMbLIE CO-
JCPXKaHMe OPraHUYeCKOIo BelecTBa B oca/ikax, TeM DoJiblie B HMX KOJIH-
YeCTBO M UMCIIO AMHHOKHCIIOT, OonpeJieJiseMbIX  110CJIC THAPOJIM3a. Panee
ObUI0 YCTAHOBIIEHO, YTO AMMHOKHCIIOTHI BXO[AT B CTPYKTYPY HCKOIIAeMOTO
OPraHMYeCcKOro BEllEeCTBA OCA/IKOB, 4 KOJHMYCCTBO HX H COCTAB ABJIAKTCA
OIHHM M3 XapakTepHbIX [OKa3aTeliell CTENeHH €ro KOHICHCHPOBAHHOCTH
[91, 96]. B TH/IPOJIM3ATaX HCKOMAEeMOTO OpPIaHUUECKOTO BELLeCTBA HAXOAT
Pd3HOE KONMYECTBO aMHHOKHCIIOT B 3aBHCHMOCTH OT CTeleHH lipeobpa3oBa-
HHA OprauuMyeckux coefavHeHHi. B Hanbosiee MONOALIX TEONIOTHYECKHMX OI-
JIOKEHUAX, K KOTOPbIM OTHOCATCA COBPEMEHHbIC OCA/IKH, KOJIMUECTBO aMH-
HOKHCIl0T 3HauntenpHo. Opxako 210 ABJieHMEe HabI01aeTCA TONBKO MpH
Gnaronpusitibix  ycnopuax coxpaunoctd. [Mo jannbim H.I. Crapukosoii
LW, KopxmkoBoit, cojlepxatie aMHMHOKHCIOT B ocailkax YepHoro mops,
B3ATBIX M3 pa3ublX paiionor, BapeupyeT or 378,0 mo 6440,0 mre/e cyxoro
TPyHTa. Tlpu 210M HanBGOJibIlAA KOHIEHTPALMA AMHHOKHCIIOT HAXOIMTCA B
OCajkax, monyueHubix ¢ TiyBoxopoabix cramigwit [231]. Ouens BawHO
YCTAHOBINICHME KOPPEISALMKH HE TOJIBKO _MEHULY COJICPXKAHHEM B OC/KAX
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Copr M aMHHOKHCIIOT, HO M COJep)KaHHeM I'YMHHOBBIX KHCIIOT, XJ10podui-
na ¥ NpOAYKTOB €ro npeBpaumieHns. B CBA3M ¢ 3THM B HEKOTOPBIX CIy¥asx
MOJHO OTPaHMYHTBCA OTNpefeieHHeM KOIMYeCTBa JHIUbL TeX WIH J[pPYTHX
KOMIIOHEHTOB.

Bnusnue raszoBoro pexuma, ¢aunansHoil obcTaHOBKM ocaaxkoobpasoBa-
HHMA, JIMTOJIOTHYECKOTO W TPaHY/IOMETPHYECKOTO COCTaBA OCAIKOB Ha coep-
KAHHE OPraHWYecKOTo BeluecTBa GbUIO B JaNbHEHIlEM MMOKAa3aHO TPH HCCle-
[OBaHMH o0calikoB YepHOro Mops, B3ATBIX M3 pa3HbIX (auManbHBLIX 30H
[102]. Bpuin wccnemoBaHbl OcafkH, oTOOpaHHble Ha Pa3NMUHBIX yuyacTKax
iesibha, KOHTHHEHTAIBHOTO CKJIOHA M LEHTpanbHO#M riybokoBOIHON KOTIIO0-
BHHBI ¢ T1y6uH Mops ot 20 no 2140 m. Ocamxu Gbuin TNPEACTABIIEHbI COBpEeMEH-
HbIMH, JIPEBHEYEePHOMOPCKHMH H HOBO3BKCHHCKMMH OTJIONEHMAMM; TNyGOH-
Ha paspe3a B Tollle OTNOXeHWH nocturana 3—5 m. Kak u3BectHo, YepHoe
Mope oOT/MuaeTcs GONBIMM cBoeoGpazsHeM THAPOXMMHYECKOTO, Ta30BOro
PeXHUMOB H CBA3aHHBIMM C HHMH NpoLeccaMH ceaumentamuu [217, 236].

YuuThiBas HallMuMe KOPPENALMH MEXIY CoIepiaHHeM C0 r W OTIEJIbHbI-
MH KOMIIOHEHTAMH OpraHWYecKoro BelllecTBa B OCajKax, ObUIO OnpeneneHo
conepxarue xiopodunna, beodHTHHA, TYMHHOBBIX KHCIIOT H Copr B
ocagkax pasHpix (aumanbHeix 30H [102]. Bbulo ycTaHOBNEHO, YTO OCa[KH
M3 pailOHOB MOpH, T/l B TNPHIOHHBIX OBNACTAX NPUCYTCTBYET JOCTATOYHOE
KOJIHYECTBO KHMCIIOpOJa, He COMepXaT WM MOUTH He comepxar xyiopoduin
¥ IPOJIYKThl €r0 MpeBpalLieHHs, a TAKXKe T'YMHHOBBIE KMCIOTbI. 3T0 0bbAC-
HAETCA AKTHBHBIM MPOLECCOM OKHCIIEHHS OpraHMYeCKOTO BeLUecTBA B
MOBEPXHOCTHBIX CJIOAX OCajKoB. Hampumep, OpraHHyeckoe BELIECTBO M ero
KOMIIOHEHTBl He HAKaNJMBalOTCA B OCAAKaX MPUOpeXHbIX paiOHOB H OT-
KpbITBIX leNbdoB, rre HaGniofaeTca Xopoluag ajpauua. ['yMHHOBbIE KHC-
JIOTHI M TMIMEHTBI OTCYTCTBYIOT MJIM HAXOJATCA B MUHHMAJIbHBIX KOJIHYECT-
BAX B alleBpHTaX, Meckax, pakyueuHukax. Ocafxu, pacrojioXKeHHbIE B
CepOBOOPOJHON 30HE MOpPA, COAEPAT 3HAYMTEIIbHbIE KOJIMYECTBA TYMHHO-
BbIX BEIUECTB, XJIopoMIIa M NPOJAYKTa €ro npeBpalieHus — dpeodHuTHHA.
Tak, BepXHHE CIIOH OCaIKOB, PACIIONOXKEHHBIX B CEPOBOIOPOIHON 30He Bacceii-
Ha, MpeACTaBJANT co6o# TIIMHUCTBIE, TIIMHUCTO-H3BECTKOBbIE, H3BECTKOBBIE
Wb, XapaKTepH3YIOIHECA BBICOKHM COMEPXKAaHWEM IHIMEHTOB H T'YMHHOBBIX
kucnoT. CojlepkaHue ITHX OPraHHYeCKHX BELIECTB B OCAIKAX Pa3jHUHO B pas-
HbIX paiioHaX MOPsA M CBA3aHO C THIIOM OCA/IOYHBbIX OT/OeHui. Criou canporne-
NIEBOTO M TIIMHHCTOrO MJ1a XapakTepH3YITCA HU3KUMH 3HaueHusaMHM Eh. B Hux
BCErja MpUCYTCTBYeT 3HAYMTENIbHOE KOJIMYeCTBO 'YMHHOBBIX BELIECTB W IMI-
MEHTOB XJ1I0pOHIITIOBON NPHPO/IbI. ITO XapaKTEpPHO /I BCEX CanporesieBbIX i
T/THHUCTBIX WIOB He3aBHCHMO OT IITyOHHBI MOPA H PacrioNoKeHHs HCCIleyemo-
ro crnos B ocajaouHo# Tonme. OpraHuiecKHe BellecTBa HAKAIJIMBAOTCA B Ocall-
Kax Ha yyacTKax ¢ aKTHBHOW CeJMMEHTalMeH, Tae HeT ycnoBHit myis GeicTporo
OKMCIIEHHA OPTaHHYeCKOro BellecTBa.

B nuTepaType HMEWTCA OTHENbHbIE YKa3aHMA Ha TO, UTO COJEPXKaHME
OpraHMYeCKOTO BEIECTBA B 0CAKaX YMEHbLIAETCs B 3aBHCHMOCTH O
rny6unHsl Mopsa. OHako 0Ka3anoch, YTO pelaloMM 1A HAKOIUIEHHA
OPraHHYECKOTO BELIECTBA B OCA/IKAX ABJIACTCA HE CTONBbKO TyOMHa Mops B
[JAHHOM paiioHe, CKOJIBKO OKHCIIMTEJIbHO-BOCCTAHOBHUTENIbHbIE YCIIOBHA, CO3-
[aBLIMECH B JTOW YacTH BOJHOH TOJIUM MOpPA. YCTAHOBJIEHO, YTO pacmpeme-
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jleHMe TYMHHOBBIX BELIECTB H XJTOPOGHILIONONOOHbIX MHIMEHTOB NOCTEICH-
Ho McHACTCA B GauHaIbHOM MPodUIC H MAKCHMAIILHOE MX CO/ICPXKAHHE B 110-
jinch()BOM CJIOC OCAAKOB IIPHYPOUYCHO K 0BJIACTH KOHTHHEHTAJTBHOT O CKJIOHA.

Ha ocuoBauuu uccnenosauuin M.W. Bonkosa [52] u3Becto, uto KOH-
L(eHTPaUHH CCPOBONOPO/Aa B HIJIOBOH BO/E M3 MOBEPXHOCTHOIO CIOA OCajl-
KOB ﬂpHypO‘lEHbI K OTIOCJIBHbIM )_f'-laCTKEM KOHTHHCHTAJIbHOTO CKIIOHa C
ray6ud 200—-500 1 1000—1500 M u 3aMeTHO NMOHMXKAKTCA NPH y/laleHHH
B LEHTpaIBHYH, TNybokoBoIHYyl0 obnacth MopA. O ToM, YTO B aHadpoOHbIX
YCTIOBHAX MPOMCXOIMT HAKOIUICHHE OPTaHHYECKOTO BCLICCTBA, B TOM 4MCie
AMHHOKHCIIOT H YTIIeBOJOB, Obuto 3ameueno ewe B 1957 1. [InaHkerom
[489] mpu H3yueHHH ocankos KapubGckoro mopa. B ocamkax, Ha-
xolAlMXcA B ajlpoOHoH uyacTH BacceilHa, oH OBGHapyXuJ Mocijie THAPOIH3a
TOJIBKO OYEHb Malble KOJHYeCTBA IIYTAMHHOBOH KMCIIOTHI, aprHHHH. B 10
e BPEMA B 0CaJIKaX, PACIOJIOKEHHBIX B YaCTH GacceiHa, roe HeT QocTyna
KHCTIOpO/ia, HAHIEHO 3HAUMTENIbHOE KOJIMYECTBO aMHHOKMCNOT. [To janHbiM
Jlerenca [315, 77], ycraHoBneHo Golbllioe pa3iHYHe B COCTABe H KOJIH-
yeCTBEHHbIX COOTHOILEHMAX AaMMHOKHMCIIOT B ocaliKaX, OTIOKHMBLIHXCA B
OKHCTHTENIBHBIX YCIOBHAX H B BOCCTAHOBHTENIbHOH CpeJle, YTO MOJIHOCTBH
cornacyercs ¢ pe3ynbTaTamH, monyyeHHsiMH Hamu [102, 105]. 3aknwovenns
O BJIMAHHH BOCCTAHOBUTEIIbHBIX YC/IOBHH Ha COXPAHHOCTD M HAaKOIUICHHE
OPraHHYeCKOro BElIeCTBA B 0CajikaX YepHOTO MOPS OCHOBBIBAKTCH TAKXKe
Ha JKCNEePHMEHTANbHbIX [aHHBIX, TOJYYEHHbIX 33 mocne/ikee Bpema [94, 95,
102, 105, 217, 236, 251].

Ilpn wuccnenosanMM ocafgkoB banmuiickoro mopa T.HU. l'opuikoBa noxa-
3ama, 4T0 HauboJIbllieeé KOJMYECTBO PAaCTHTENbHBIX MMTMEHTOB CO/ICPKHICA B
OCaIkaXx Ha CKIIOHe IyOOKOBOMHBIX BNA[MH, KyHa MepeHOCHTCA HauGomb-
luee KOJIMYECTBO OPraHMYECKOIO BEIeCTBa M rfe npeolnajaiT BOCCTAHOBM-
TeNnbHble yCnoBMA B npuionHom cioe. Ilo pgauueim Anu-3ape w ap. [3],
HauBosiee OGNIArONMPHATHBIMM [UIA HAKOM/IEHHSA OPTaHMYECKOTO BELIECTBA B
ocafxax Kacruiickoro Mops SABIIAIOTCA YCIOBHMA, CO3[alOLIMECA B NOJY-
3aMKHYTBIX 3anHBaXx, rfe npeobnajaer BOCCTaHOBHTeNbHaA OOCTaHOBKZ B
BOMHOH cpejie, noj0obHbIe YCIOBHA CO3[JAKTCA TaKXXe B PalOHAX MAaTEPHKO-
BOTO CKJIOHA.

Hutepecusie nccnenosanua Gbinu nposenensl E.A. Pomankesuuem [201,
202] npu u3yveHmuHm okeaHMuecKHX ocaakoB. OH TakXke OTMETHJ, YTO Cpe/a
OKa3biBaeT pellaipiiee BIHAHHE HA COXPAHHOCTb MHTMEHTOB. B HexoTOpbBIX
OKEaHHUECKHX OCa[JKax IPH MOMOLUH JIOMHHECHEHTHOTO MeTofa MM ObuLin
obHapyxensi xi1opopunn, ¢eodputuH, kapothd, ¢eodopbua. OH Taxxke
NoKasan, YTo HaMGOMbIIMe KOJMYECTBA NPOM3IBOMHBIX Ximopodmina comep-
KaTCA B MEJIHTOBBIX NecKaX MarepukoBoro ckioHa. Ilo mepe nepexoja K
ocafikaM riyGoKOBOOHBIX kenoBOB M KpacHbIM ITIHHAaM JI0Ka OKeaHa, a
Takxe K rpy6biM ocajkaM Lienb(oB H MIIAKEH CONEPXaHHE MPOH3BOIHBIX
Xiopodunna ymensinaerca. Ha npumepe HCClefoBaHMA ocalkoB THxoro
OkeaHa E.A. PomaHkeBHMY IMOKa3aj, YTO MAKCHMAaJlbHOE KOJIMYECTBO aMHHO-
KHCIOT NpuypoueHO K (baliHH TEPPHTEHHbIX MEJHTOBBIX OCAIKOB LIeNbHOB
(5.9%), a MunHMManbHOe KONMYECTBO MX — K IBIEJIATHYECKHM (KpacHbIM)
TnuHam (0,8%). OH npemnmonaraer Takdke, YTO YacTb a30Ta B KPAacHbIX
IIHHaX npucytcTtByer B Qopme cBa3aHHOTo amMoHud. [lo ero maHHbIM, BO
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BCEX KOJIOHKAX MCCIIC/lyeMbIX OCHIKOB, CJIOKEHHBIX KPacHBIMH TJIMHAMM.
COXpaHACTCA pe3ko okHciuTebHaa obcranoBka (Lh ot +400 g0 +600 me) .
Hanee BGbulo MoKasaHo, UTO B BepxHeM ciioe ocaiikoB (1—3 cm) Kpacubix
riyBOKOBO/HBIX TIMH cojepkatcs TereporTpodibie DK TepHH, HHTAIOLIHCCH
B OCHOBHOM OpraHMuecKuMm BeniectBOoM [228]|. B OKHCIMTENBHBIX YCIIOBM-
AX B KPAacHbIX TJIHHAX, BEPOATHO, COXPAHAKTCA TOJIBKO HauboJIee CIIOKHbIC
OpraHHYeCKHe COC/IMHeHMs, 1I0YTH He YCBauBaeMble BGakTepHAMH.

WUutepechbie pe3yibTaThl OBUTH NOMYYEHBI [IPH OIIPEICIICHAH COJEPKAHHH
T'YMHHOBBIX KHCIIOT H XJIOpodHIONOA06HbIX IIMTMEHTOB No TiyOuHe pas-
pe3a tomuu ocafxkoB YepHoro mopsa (mo 3 M), T.e. COBpeMECHHbIX, [IpEBHe-
YePHOMOPCKHX M HOBOJBKCHHCKHMX omioxenwin [94, 102, 101, 107]. Han-
Donbliiee cojepXKaHHe ITHX Ccoej/iMHeHMH Obulo OBHapyxeHO B /peBHeuep-
HOMOPCKHX OTIOXEHHAX, KOTOpble OOBIYHO NpeCTABIICHBI CallpoNeeBbIMK
unamu  (puc. 5,6). CanponesieBbie MIbl JIpeBHEYEPHOMOPCKHX OTIOKEHHI,
KaK HW3BEeCTHO, MMENT reoslorHueckHil Bo3pact okono 4000 et [504]. B
KayecTBe INpHMeEpa Ha puC. O Mpe[CTAaBJIEHO pacnpe/lelieHHe TI'YMHHOBBIX
KHUCJIOT M IIMTMEHTOB XI0POMIOBOH MPHPOIBI B [BYX BEPTHIAJIbHBIX
paspe3ax TomuM ocagkoB YepHoro mopsa. Cramuma 38 pacnonoxeHa B
noxe TnyboKOBOAHOH KOT/HOBMHBI (rnyGusa mopsa 2140 m): Bce ciiou
storo paspesa umewt Eh B mpepenax or —150 no —285 me. HauGosbiiee
COMIePKAHME OPTAHMYECKHX KOMIIOHEHTOB OOHApYXEHO B CIIOAX TJIMHMCTBIX
¥ canponeneBbix wice (rnybuHa paspesa 150-240 cm). DM cnou OTHOCAT-
CA K JIPCBHCUYCPHOMOPCKHM oOTIoxkehuaMm. Cramums 28  pacioloxkeHa B
HIWKHEHl YacTH KOHTHHEHTAJIbHOTO CKJIOHZ, B CEPOBOJOPOIHON 30HE (rinyGu-
Ha Mopa 1750 m). HauBombluee cofepimaHMe I'YMHHOBBIX KHCIOT H IIMT-
MEHTOB XJ0pOQHIUIOBOH TpyNIbl TakXe OTMEYEHO B CamnpoMelcBOM  HiC
(rny6una paspesza 41-65 cm), OTHOcAleMcA K upesueqepuomopcxum
otnoxemuam (Eh ot =81 no ~104 mg).

Huxenexaume c1noH HOBOIBKCHHCKMX OTIIOKEHHI, TNpeICTABIICHHbIE
AJIBPHTOM M TJIMHMCTO-2JICB PUTOBLIMH MIJIAMH, ITOUTH He COMIepKatr Mccileflo-
BaHHBIX opranuyeckux coeauuenud (Eh ot —112 gpo —151 ma). Bo Beex
OPYTHX HMCCIENOBAHHBIX KOJIOHKAX OCA/KOB, Ijle YCTAHOBJIEH MOJIOXHTED-
Hblil nmokazatens Eh, opranuMvyeckoe BeulectBO oTcyTciByer. Manoe comepixa-
HHC OPraHMYecKOTO BEIIECTBA B HOBOJBKCHHCKMX OT/IOXEHWAX, BEPOSTHO,
CBSI3aHO C HOPMAJIBHBIM TA30BBIM PEXHMOM MOPA M BO MHOTOM 3aBHCENO
OT CKOpOCTH ceJuMeHTaluH. He3HauMTeNbHble KOJIMYECTBA OpPraHUYECKOTo
BELUECTBA /M ero KOMIIOHEHTOB B HOBOJBKCHHCKHX OTIOXEHMAX 110 CpaBHe-
HHIO CO MHOTHMH COBPEMEHHBIMH H JIpeBHEUEPHOMOPCKMMH OTIOKeHHAMH,
BHIMMO, MAJI0 CBA3aHbI C TeOJIOTHMYECKHM BO3pacToM ocajkoB. Eciu Bbi
97107 (hakTOp ObUI pellaOLMM, TO Mbl JOJDKHBI Obimu Obl Habnopats Gosee
WIM MeHee MJIABHOE NMOHWKEeHHE KOHLEHTPAUMi OpPraHMYecKoro BELIecTBa OT
COBPEMEHHBIX OTJIOKEHHH K [IPEeBHEYEPHOMOPCKMM M Jajiee — K HOBOJB-
K CHHCKMM.

Hapyl;ﬂ]ﬂb nonoﬁm)e COOTHOLUEHHE MOIJIM JIMIIb JIOCTATOYHO pe3KHe
M3MEHEHHWA CKOpPOCTeH CeMMEHTALMM Ha TPaHMLE ITHX JMO0X HIIM 3HAVH-
Te/IbHbIE M3MEHEHHA B HCXO/IHBIX KOHUEHTPAlUHAX OPTaHHYECKOTO BEIEeCTBA,
MOCTYNABILETO B [OHHbIE OTNOXeHUA. TekToHHYecKHe M naseoreorpaduuec-
KHE€ TNpPEMNnOChlIKH HE AT OCHOBAHWA 1A NPEANOJIONKEHHA O pcaxoii H
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3HAYMTEIbHOH CMeHe CKOPOCTeH CelIMMEHTALMH HAa TPaHMLE HOBOIBKCHHCKOM
M [IpeBHeYe pHOMOPCKOH OJMOX, XOTA YACTHYHbIE W3MEHEHHA XapakTepa Io-
CTYNUICHHH OCaJlouYHOTO MaTepHasna, HecomHeHHo, Obimu [102]. Bepostho,
HAKOIJIEHHE OPTaHHYeCKOTo BEIECTBA B HOBO3BKCHHCKOE BpeMsA IIPOHCXO-
IOHII0 B ycnoBHAX GacceiiHa ¢ HopManbHO# adspauueii. McxonHas koHueHTpa-
IMA OpPraHMYEeCKOro BeLeCTBA B OTHX OcCafKax Oblla He3HAUYMTEIIBHOM.
Opranuueckoe BeECTBO COXPAHWIIOCH BCIIE[CTBHE BO3ZHHKHOBEHMA BOCCTa-
HOBHTENbHBIX YCIIOBHH BTOpHYHOTO XapakTepa [52]. Ilp M3yueHHH cocTaBa
unoBbix Bon Yeproro mopsa O.B. llluukuna [260, 261] uabniopana u3meHe-
mie Eh B 3 konoHixax NOHHBIX OTINOXeHWH. OHa.yCTAaHOBMIIA CYLIECTBOBA-
HHE TI0JIOKHTEJIBHOTO OKHCITMTENIbHO-BOCCTAHOBHTEIBHOTO MOTEHIHANA B OT-
TIOXEHHAX COJIOHOBATOTO HOBOJBKCHMHCKOro GacceiiHa. Ha 3ToM oOCHOBaHMM
OHa CUMTaeT, YT0 B OTJIMUME OT coBpeMeHHOro YepHoro mops 6GacceiiH B
HOBOJIBKCHHCKOE BpeMsA HMeJl HOPMAJIBHBIH Ta30BbIif PeXUM H B Hem
OTCYTCTBOBAJIO CEPOBOOPOJIHOE 3apaXKeHHe.

HM. Ctpaxos [236] npocnemun reoxumuvecKyw 3somouuipo Yepromope-
xoro GacceriHa 3a mocnenuue 7000—8000 ner. Ilpouecc ocononenns YepHo-
Mopckoro GacceiiHa M 'HACTYNMBIUErO BCIE 33 HHM CEPOBOIOPOIHOTO
3apaXkeHHA TNYOHHHBIX YePHOMOPCKHX BOJ NPOH30LLIEN JIOBOJBHO ObICTpO
[28, 49]. CepoBonopon He Tonbko 0BYCIIOBHI pe3Koe 3aMejieHHe Mpolec-
ca pa3NoKeHHWsl OPraHWYeCKOro BeLIEeCTBa OTMEpLUEro IUIAHKTOHA B BOMIHOMH
Tonue GaccefiHa, HO M cnocobBCTBOBan pa3sBHTHI0 BOCCTAHOBMTENIBHBIX IpO-
LECCOB B MWJax, YTO BMECTe CO3/1ano OnaronpHATHYH OOCTAHOBKY MM
MHTEHCMBHOTO HAKOIJIEHHSI OPraHHYeCKOr( BellecTBa B [peBHEYEPHOMOPC-
KHX OTJIOXKeHMAX. BO3MOXHO Takxe, YTo cBOeoOpa3Hasi CIIOHCTOCTh COBpe-
MEHHBIX H [IPeBHEYEPHOMOPCKHX OTJIOKEHMH M TIOCIIOHHOE, C Ppe3KHMH
TPAHHLAMH PAacMoJIOKEeHHe OPraHWYECKOTO BEIIeCTBA CAalpoIeNieBOT0 Xapak-
TEpPa CBA32HO HE TONBKO C CE30HHBIMH TONMYHBIMH LMKIAMH [poLecca
ceAMeHTalMK [7], HO M C HepaBHOMEPHBIM pa3BHTHEM MPOLECCa OCONOHe-
HHA. JTO MpHBENIO K I€PHONMYHOCTH IOCTYIIEHHA CEepOBOAOPOAA B HaIJIOH-
Hble obnactu GacceiiHa.

Ipu momowy pa3paboTaHHOH MeTOOMKH (xpomatorpadpua Ha Gymare,
CreKTpOOTOMETpPH) YAANOCh MMOKa3aTh BO MHOTHX CIIyYasAX NpPHCYTCTBHE
B OCafxKax He TONbKO (eodpuTHHA, HO H XIopodHIa B HeH3IMeHeHHOH dop-
me [101, 102, 107].

OcoBoro BHHMaHWs 3acCiIyXXHBaeT HaJMuMe XJI0podHUIa B JpeBHEYepHO-
MOPCKHX OTJIOXEHMAX, HMMEILIMX TeOJIOTHYECKHMH BO3PAcT B Cpe[IHEM OKO-
1o 3—4 teicavenerit. HapectHo, uTo B a3pobHBIX YCNOBHAX Xiopodmul
GbicTpo paspyumercs. CoXpaHHOCT XJI0podHUIa B JpeBHEYEPHOMOPCKHX
OTIOXEHHAX YKa3biBaeT Ha CYILECTBOBaHME MCKIIUMTENbHO GnaronmpHATHBIX
YCIOBMH, NMpPENATCTBYIOLMX OKHCICHHI0 XI0podHWUE Kak B NMEpPHON ocall
K000pa30BaHHA, TAK H B INEPHOJ [NaIbHEHIleH COXPAHHOCTH [IpeBHEYEpHO
MOPCKHMX OTJIOXKEHHH. JTOMY CONMYTICTBYIOT OTpHUATeNbHble 3Hauenua Eh
XapaKkTepHble Ui [JpeBHEYEPHOMOPCKHMX OTNOXeHui. BeposTHo, peluaowei
NpeMIOChUIKOR /I COXPAHHOCTH Xnopodwuia H cdeodHTHHa B mpomeccal
CelMMEHTaLMH H JanbHEeMIlero AMareHe3a OCa[OYHbIX OTIOXEHHH ABJIAIOTC
BOCCTAHOBHTE/IbHbIE YCNIOBHA Cpe/lbl B COOTBETCTBYMIOIIMX ydacTkax Gacceil
Ha. [Ipn 3TOM, BO3MOXHO, CKa3aJloch TAK)KE 3AILMTHOE NEHCTBHE KapOTHHA
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KOTOPBIH MOT COXPaHATBCA HEKOTOPOE BPEMA B BOCCTAHOBHTENIbHBIX YCIIO-
puax cpeabl. [lo pawweim  A.A. KpacoBckoro u np. [142], kapotuH
npenATCTBYeT peakuuam poTookuernenns, GpoToBoccTaHoBlcHHA U deoduty-
HM3ALUMH XJ1opodHIIa M MoxeT o6pa3’oBaTh KOMIUIEKCHI ¢ mocieaHum. o
HEeKOTOPOH CTEeNeHM COXPAHHOCTh XIOpoduiia MoxeT ObITh Tak)Ke CBA3aHa
¢ COXPaHHOCTBK [MATOMOBBIX BOJIOPOCNEH B OCaJikax, Ha YTO YKa3biBaeTr
Wumsatapu [413].

TakuMm 06pa3oM, Ha OCHOBAaHHWM IIPOBe[IEHHBIX HAMM MCCIIE[JOBAHHH M
JAHHBIX [PYTHX @BTOPOB MOXHO CIeNaTh 3aK/IKUYEHHE O TOM, YTO HAKOIJe-
HME M COXPaHHOCTb aMHHOKHCIIOT, Xjopodmuina, ¢eoGMTHHA ¥ TYMMHOBBIX
KHC/IOT, @ TaK)Ke BCEro OpraHHYecKoro BeilecTsa B ocajkax UYepHoro mops
3aBHCHT OT Ta30BOI0 peXHMa, YTO B 3HAYMTE/IBHOH CTENEeHH CBA3AaHO C
IMPKYNIALMEH BOJ, OT OKHCITHTENIbHO-BOCCTAHOBHTENIBHBIX YCIIOBHM, CO3/IaB-
nMXcA B BOOHOH Tomue OacceifHa M [IOHHBIX OTIOXKEHHAX, OT (baHanmbHOM
06CTAHOBKH 0Ca[IK000pa30BaHuA, JIMTOJIOTHYECKOTO W TPEXJIe BCEro rpaHy-
JIOMETPHYECKOTO COCTABa OCaJKOB, a TaKXe OT CKOPOCTH CeJMMEHTALHH.
9T HMCCNIE[IOBAHHA MOKA3&IH TakxXke, YTO HA OCHOBAaHMH colepxanua C . B
OCaJIOYHBIX MOPOJax Heslb3s C MOJIHOH YBEPEHHOCTbH NMpe/ICTaBUTh CTEBEHL
Pa3BHTHA pacTMTEIbHOTO M JKMBOTHOTO MHpa B MPEXHME TEONIOTHYECKHE
amoxu, Kak 310 mnpemnaraer A.b.Ponor [204]. B ycnoBuAX 3acTOiHOI
30HbI BOJOEMOB, NpH cnaboM [OCTyNe KHCIOpOAa WIH MpH MOJIHOM €ro
OTCYTCTBHHM IMPOMCXOJMT KOHCEPBAUMA NPOLYKTOB pacnajia OpraHHYecKHX
OCTATKOB OpraHM3MOB, MX HAKOIUIEHWE H [aybHeiiliee npeobpa3oBaHue B
BBICOKOMONEK yJIAApHBbIE, HEPACTBOPUMBIE TPYNIbl BELIECTB: T'YMHHOBBIE KHC-
NOTBI, TYMHHBI, HEPACTBOPHMYI0 BbICOKOMOJIEK YIIAPHYK YacTh OPraHHYEcKO-
TO BellleCTBA COBpPEMEHHBIX OcaakoB. OpraHMyeckoe BEIECTBO COBPEMEH-
HBIX OCAIKOB Ipe[cTaBlifeT cOBOH CIOXHBIH KOMIUIEKC MPOAYKTOB pacnaja
MODCKMX OPraHM3MOB, NPOJYKTOB HX 3HauMTeNlbHOro mnpeobpasoBaHus, a
TaK)Xe OpraHWYeCKOTO BELIEeCTBA CKEJIETOB OPraHu3MoB — 0ecrno3BOHOYHbIX
M HEKOTOpBIX BHJIOB pacTeHMil (B OCHOBHOM COCTABIIAIOLIHX TUTAHKTOH) .

YcraHoBNeHHas CBA3b MeXAY COJepKaHMeM OpPraHWYeCKHX COeJUHeHHH M
OPraHMYeCKHWM BELLEeCTBOM 3HAYMTEJIbHOHW CTENEeHHM KOHJEHCAIlMH M Ta30BbIM,
THAPOXMMMYECKHM pEeXHMaMH B YCIIOBHAX COBpeMeHHoro OacceiiHa Mmeer
Gonblioe 3HaueHHe [JIA M3YYCHMA TEHE3Mca W JIMAreHe3a OCafIOYHBIX MOPO[.
Tak, uccnegosanua npoueccoB ceaumMeHTauuu B YepHom mope H.M. Ctpaxos
[235, 236] mpemnaraeT MCIONb30BaTh KAK MOJENb JUIA TpeACTaBIICHWH O
MHOTOO6pa3uH M CIIOKHOCTH TEOXHMMYECKHMX [POLECCOB, MPOTEKABIUMX B
NpOLUIOM, HampuMep, A7t 0OBACHEHNA MPHUHH YEPENIOBAHHA C/I0EB OTIIOXKE-
HHi B pa3pe3e Me3030s 3anafgHo-CubHpckol HU3MEHHOCTH. OH npHBOAMT
CpeflHeapH(pMETHYECKHE [IaHHbIe O COMIEPXKAHWH OPTAHHYECKOTO BELIECTBA B
PasHBIX TOPU3OHTAX TOJIOLEHOBBIX OTJIOXEHHH KOTIOBMHbI YepHoro mops
(mns copemenHOTO, peBHEYEPHOMOPCKOTO M HOBOIBKCHHCKOTO TOPH30H-
TOB) M [iaeT COOTBETCTBYIOIIME TEOXMMHMUYECKHE 3aKIIUYEHHWA O TeojlorHyec-
KOH HCTOPMH 3THX OTJIOXeHHi. McciefoBaHWe OpPraHMYeCKOTO BeLlecTBa B
OcCajikax COBPEMEHHBIX MOpEH pa3jIMuHbIX (PauMaIbHBIX 30H [1aeT BOJLLIONH
Matepuan IS TEOXMMHYECKHX 3aKJIYEHHH O BO3MOXKHBIX Mpoleccax Hed-
TeoGpazopanus, 06 YCIOBHAX CelMMEHTALMHM M /IMATeHE3a OCAjIKOB B Te0JIo-
TMyeckoi uctopun 3emmu [587].
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B cospemenHpIX BacceiiHax ¥acTo BCTpevawTCA OcafkH, Gorarele kapGo-
HATHBIM MaTepHarioM (TMMAa paKyIUEYHWKOB), B OCHOBHOM B pailOHax
wenbGoB, KOTOpbie COAEPXKAT OPraHHYECKOe BElIECTBO TOJIBKO B COCTaBe
PaKoBHH, TaK KaK B pe3y/ibTaTe XOPOLUeH aJpaliiH OpPraHHyeCKOe BeLeCTBO
OCTATKOB OpPTaHW3MOB, HE 3aLIMILEHHOE CKeleTHbIMH 06pa3oBaHMAMM, ObicT-
po pa3pyuaercss a3poGHbIMH OaK TEpHAMM [10 MOJTHOH MHHEPaJIM3alHH.

3.C. Tpumonuc [246] Ha OCHOBAHHM M3YMEHHS COBpPEMEHHBIX OCAJIKOB
UepHOTo MOpA BBIIENHII CNEAYIOIMe OCHOBHble MHHEpAbHbIE H TeHeTHvec-
KHe THIbl KapbOOHaTHOTO MaTepHana B 3Tom DacceiiHe. B camoit mpuGpex-
HOW Tmonoce, T7Ae Haubosiee XOpoluo pa3BHTHI MojmockH Venus gallina,
Cardium, Mytilaster lineatus u ap., npeobnaganoiuuM KapBOHATHBIM MaTte-
puanoM sABnAeTcA OHOreHHblid aparoHut (mo rny6un 27-28 m). Henocpen-
CTBEHHO 3a HEeH, Ha IJIOWIA/IH PAa3sBMTHA MHIMEBOTO M (a3e0IMHOBOTO WIIOB
ITIABHYI0 POJIb MrpaeT OMOTeHHbIH KanbuuT. B 1oro-BocTtouHoii yact mops,
rie kapGOHATHOCTb COBPEMeHHBIX oOcaikoB Huskaa (mo 10% CaCOj3),
npeoGnajgaer TeppUTeHHbIH KaibUMT HAj OHoreHHeiM. Ha octanmbHOM vactw
MOpA OCHOBHBIM KapGOHATHBIM MMHEPAJIOM ABJIAETCA HM3KOMAarHe3HaJlbHbIi
KaNBIMT KOKKOJIMTOBOrQ Npoxcxox/aeHusa. Kak u3BecTHO, KOKKOJMTO(OpH-
[bl, TMPHHAUIENANIHE K YMCIY IUIAHKTOHHBIX OPTaHU3MOB, UMEIOT CKeJleThl,
cocrosumme H3 kanpuuta [173]. Takum o6pasom, 3.C. TpuMoHHC nokasbi-
BacT, YTo B ocagxkax YepHoro mopa npeobnagawt GHoreHHnlz kapBoHaThl,
npy 3TOM Ha Mienbde — pakylleyHvie, B IMybokoBOJHOA 06nMacTH mops -
KOKKOJIHTOBhIe. Ha BTOpoM MecTe B obuiem npouecce KapboHaTOHaKoOMe-
HUS HAXO[ATCA TEppPHreHHble KapOOHATBI, XeMOTEeHHble (/MareHeTHYeCKHE)
KapBOHATH! CYIECTBEHHOTO 3HAYEHHA HEe MMEIOT.

OrpomHasi ponb CKeJIeTOB OPraHH3MOB B OGPa30BAHMH COBPEMEHHBIX
OCajIKOB, @ CJIEIOBATENIBHO, H B OCAJIOUHBIX 0OPA30BAHMAX Pa3HOTO TEOO-
THYECKOTO BO3pACTd 3acTaBlifAeT OOpaTHTh BHUMaHWe Ha HM3YUYEHHE OCTATKOB
CKEJIETOB OpPraHM3MOB U HMX [OBE/IeHHE B Mpouecce [AHArcHe3a M KararcHe3sd
OCalouHbIX OTHOXeHHiH. KpoMe TOTO, XOpollMe YCIIOBHA KOHCEPBALMM Opra-
HHYECKOTO BEIIECTBA B CKENIETHBIX OCTATKAX OPraHH3MOB /AT BO3MOXK-
HOCTb paccMaTpMBaTh PAKOBWHBI M JIDYTHE CKeJIeTHbIe OOpas’sOBaHMA Kak
XOpOoWYH MPHPOAHYI MOENb, KOTOPYI MOXHO HCIOJIb30BATbL I1PH H3YYECHHH
npeobpa3oBaHHA OPTaHMYECKOTO BEIUeCTBA B TeUEHHE TEOJIOTHYECKOTO Bpe-
MEHH.



I'masa IV

TEOXHUMHA OPTAHHMYECKOTO BEIHECTBA
CKEJIETHBIX TKAHEHW HMCKOIIAEMBIX OPTAHHM3MOB

[Ipouecchl KOHCEpBalUMH H [ANbHEHIUETO MpeBpalieHHsA OPTaHHYeCKOTO
BelleCTBa OCTATKOB PACTHTENIbHBIX H >XKHBOTHBIX OPraHH3MOB B OCaJIOUHBIX
OTJIOKEHHSAX OYEHb CJIOXKHBI M 3aBHCAT OT MHOTHX (akTopoB. OmHHM H3
HauboJiee TEPCIEKTHBHBIX HANMPABJICHMA B OONACTH M3yueHHA IOBENEHHMA
NPUPOIHBIX OPTAHHYECKHMX COE[MHEHWH B Te0JIOTHYECKHX MpOLeccax ABJSeT-
cA M3YYeHHE OpPTraHHYECKOTO BELIECTBA CKEJIETHBIX M JPYTHX MHHEpaJIbHBIX
OCTATKOB OPraHM3MOB B TeYeHHe TeoJIOTHYecKOro BpemeHM (pakoBHH Gec-
M03BOHOYHBIX, KOCTEH TO3BOHOYHBIX, MHHEPANBHBIX OCTATKOB M MPOJYKTOB
KU3HEMeATENIbHOCTH JIPEBHMX PacTeHMil, MHKPOOPraHH3MOB PacTHTENLHOTO H
HMBOTHOTO TPOHCXOXK/JeHHs, Oaktepuit). [InoTHOe pacmonoXkeHHe KpHCTAl-
70B KapboHaTa KanbliWA B PAKOBHHAX MPENATCTBYET IPOHHKHOBEHHIO BOMbI
H KHCIOpPOIA B CJIOM OPTaHMYeCKOH MaTpHIbl CKeNIeTHbIX 0oOpa3oBaHMii, 4TO
obecrieyMBaeT [ONTYI0 COXPAHHOCTh OPraHHYECKOTO BEILECTBA, PacrOJIONKEH-
HOTO MEXIY KPpHCTaJl/laMH aparoHMTa H KallblMTa B pakoBHHaX Gecrnos-
BOHOUYHBIX. JTHM e 0OBACHACTCA OTHOCHTENIBHO JIONTas COXPAHHOCTh Opra-
HHYECKOTO BElIeCTBA B KOCTHBIX OCTaTKaX HCKOMAEMBIX MMO3BOHOUHBIX, B
MHHEpabHBIX (YACTO KPEMHMCTBIX) OCTATKAaX INPONYKTOB >KHU3HE[EATellb-
HOCTM MHKPOOPraHH3MOB M PACTeHMH MpPEeXHMX IeoJIOTMYecKMX 3noXx. B 1o
Ke BpeMs MHHEpalibHble OCTATKHM HCKOMAaeMbIX OPraHM3MOB HaxXo[ATCA B
3aXOPOHEHHOM COCTOSIHWM B OCAJIOYHBIX TOpO/iaX H MWCIBITHIBAKT Te Xe
M3MEHEeHHA TeMIepaTypbl H JABJIeHHSA, BIHAHME (DU3MKO-XHMHMUYECKHX BO3-
AEHCTBHH, KOTOpbIE HCMBITBIBAIOT BMELUAOIIHE MX OCAJOYHbIE MOPOJbI B
TeYeHHe TEOJIOrMYeCKOro BpemeHu. MccnemoBaHME OpraHMYeckoro BellecTsa
CKEJIeTHBIX OCTaTKOB Pa3HOIO TEOJIOTHYECKOTO BO3pacTa M pasHbIX YCIOBHH
3aXOpOHEHMA B pa3JIMYHBIX OCAJOYHBIX IMOPOMAX MOXET [1aTh HEKOTOPbIH
Matepuasl [UIA [pPeACTABJIEHMH O TeOXMMMYECKOH HCTOPHM BMeIAOLER
nopoabl, a TaKXKe /UIA Tpe/CTaBNIEHMH O TONOXKEHHH TOTO MWIH MHOTO
OpraHW3Ma B DBOJIIOLMOHHOM paAny. HecMmoTps Ha [0BONBHO 3HAUHTENBHOE
KOJIMYECTBO HCCIICIOBAHMA OPraHHYeCKOIO BEIUECTBA MCKONAEMbIX OpPraHU3-
MOB, MpoOBeleHHBIX 34 MMOCIIE/HHE TO[bl, MMOYTH HEW3BECTHBIMH OCTABaJIHCh
YCIIOBMA COXPAHHOCTH M TMYTH MpPEBPAlIEHHA OPTaHMYECKOTO BELLECTBA CKe-
JICTHBIX OCTATKOB OPraHU3MOB B TEUEHHE TEOJIOTHYECKOTO BPEMEHH.

[locne ormupanns OpraHM3MOB BCe TKaHH MX NOIBEPraioTCAs MHHEpPATH-
3AUMK nop [eHCTBHEM NPHPOIHBIX [POIECCOB XMMHUYECKOTO OKHCTIEHHA,
IPM aKTUBHOM YYacTHM MMKpPOOPraHU3MOB. B OOBIYHBIX YCIIOBHAX MATKHE
TKaHH OpraHM3MOB pa3spylUalTCA MOJHOCTbI), CKEJIeTHbIE OCTATKH pa3pyliia-
W0Tca Meuiennee. Hepemko B ocamouHbix NMOpoiax OGHAPYXHBAKWT OCTAaTIKH
BHELIHUX M BHYTPEHHBIX CKE€JIETOB OPraHM3MOB, COXPAaHMBIIHX CBOW [€PBO-
Havanbuyio cdopmy. Takue ckeneTHble OCTaTKH [ABHO MCIOIB3YIOTCH Majie-
OHTOlIOTaMM U1 M3YYeHHA [IPEBHWX OPraHM3MOB, IeoNloraMM — [UIA ycCTa-

55



I[9LIHOTOMJI0N ) A| v

[9LHOTOHOY — |VU
MuMwoLued | T NoNedLa0 E
awwoxowxy [T :__: 1T R

| 1dopuanmwedog

T BOCOHHLHY ‘
__:___ _:_::— _n.ﬁw:—ho._mﬂnvnm.x:::,u —_—

|
HaUHOHHA Y] ===_A_=_==_ [l
wmoxedag [[TTTTTTITI{ITITTE
r1Hgolnd |

T

e I i e
rmoraey | T T runooy | =
rwoImIATH T I o [
rifonodioe i T e————— R -
e I Hiodorrog
mouonxedg I T T wagud |

e T LT T Hndaixeg

[uiredoy ] [
)| =
wigA 1 (T T [T = = ! ]
I 3 B g2l B = | Z B % |2 3
adadpmmmwedog [T ElE=2_ |2 (= |8 (2|28 .||5|5|2
- Elegcd 2|k || 2|25 3| x|c|e|2
e 2|ERE3 S |2 (5| & (35| 2|5 |E| 2=
mm SEZcs = 12 le | = ElSlc o< | g
g
g <(8|2|15| 5 || 2| € 5 - = =
= 5 |glEEEEl 2|5 & 2 = 3 £ g &
2| 2 REERE| 2SS | = G 2 z 8 E
g g 5 £
_H = = = =

Puc.8
56



HOBJIEHUA TEOJIOTMYECKOTO BO3pacTa OCafIOMHBIX MOPOM, IUIA CTpaTHrpacdu-
YeckHX 3aKiioueHuid. CyliecTBOBAHHME HEKOTOPBIX OPraHM3MOB CBA3AHO C
ONpe/ie/IEHHbIM TEOJIOTHYECKHM IMEPHONOM CYIIECTBOBAHMSA Halllell IUIaHeThl.
Tak, Hamuuue rpantonmMToB Gbulo HauGoree XapaKTepHO UIA OpOOBHKA W
CHypa, aMMOHUTOB — [UIA [1eBOH4, GEelTeMHHTOB — JUIsi 10pbl M MeJa, HAKOI-
ICHHE KOpajJIoB M TacTpONOA — I TpPeTHYHoro mepuoda. Ha puc. 7
NpENICTAB/IeHa CXeMa paclpOCTPAHEHHS XapaKkTEPHBIX MOPOO06Pa3yIOMMX
Becro3BOHOUHBIX XMBOTHBIX B pa3Hble TEOJOTHYECKHE e PHOIBI [439].

PacnipoctpaneHme OpraHM3MOB, COEpPXAIIMX CKeJETHRIC TKAHH WIM XH-
MHYECKH YCTOHUMBYIO, ualle BCEr0 MHMHEPANbHYI 060/I0YKY, XapaKkTepHo
/1A PasHBIX TEOJIOTHYECKHX 3TI0X, BKIllouas apxed. B ocamousbix mopopax
Pa3sHOTO TEOJIOTHYECKOr0 BO3pacTa ObUIM HAW[EHBI HE TONBKO CKEJIETHBIE
OCTATKH MCKOMAaEMbIX JKHBOTHBIX, HO TaKxe MbUIbLA, CIOPhl, OCTATKH
pacTeHHH, Gakrtepuii M Ap. Pe3ynmbraThl OBHapy>KEHMA HCKOMAEMBIX crop,
TBUIBIBI BOJIOPOCIEd, 6ak TepHii B OCAJJOYHBIX IIOPOJIAX Pa3HOTO TeoIorHuec-
KOoro Bo3spacta ObutM npeactaBneHel Mypom  [472] B Buge cxemsi
(puc. 8).

MHtepec Kk H3yueHMI0 MCKONAeMbIX CKENETHBIX OCTATKOB OPraHA3MOB B
SHAUMTENIBHOH Mepe BO3pPOC TAKXKe B CBA3M C TeM, YTO B HUX YacTo
00HApYXHBaeTCA NMOBBIIEHHAA KOHIEHTPALKMA I/IEMEHTOB, 3HAUHTENHHO Mpe-
BHILIAIONIAA KJIADKOBBIE KOJIHYECTBA B OCAfIOYHBIX mopojax. K Takum
yneMeHTaM orHocstes Be, Zn, Cu, Se, Sn, Ca, As, Mo, Sb, Ag, Rb, Hg, Br
# nmp. Ilo muemuio AM.Bnoxa u AB. KoueHosa [20], koHmeHTpaums
GobLIMHCTBA 37IEMEHTOB MPOHCXOMMT MOCIE THOEIH OPraHu3MOB M NpeBpa-
WEHHA HX B HCKOMaeMoe COCTosHMe. B amareHeTHueckywo ctajmio npeobpa-
30BAHHA KOCTHOrO MaTepHajia HAKalUIMBAWTCA pEIKHEe 3eMIIH, CKaHIOWH U
pAn Apyrux 3nemenToB. [IpH JMHMreHese B KOCTAX BO3MOXKHO HAKOMIEHHE
Me[H, CBHMHUA, cepebpa M [p. BHOTeHHOe, NPIWKU3HEHHOE HAKOIUIEHHE B
KOCTAX BO3MOXHO [UIA IMHKA, Me[H, CBHHIA, CTPOHIIMA.

XHMMYECKHH COCTAB CKEIIeTHBIX TKaHeidl OPraHM3MOB, NMPHHAIOKAIMX K
pasHbIM KjlaccaM, pa3nudeH. Tak, no pamsbiM AL Buworpamosa [40],
XHTHHOBBIA THII CKEJETHBIX OOpa3oBaumii ObUT XapakTepeH mia Golnee
fpeBHUX 6ecrio3BOHOYHBIX, HanpuMep JUIA rpantonutos. A.I1. Busorpamos
0TMeyaeT CBoeoOpa3ue COCTaBd OPraHM3MOB B (MIIOTE€HETHUECKOM pANY Ha
NpHMepe COCTABA ONOPHBIX CKEETOB OPTaHW3MOB DAa3HBIX BMIOB, POJIOB,
cemeiicts. Tak, xpemMHHMeBbIE CKeeThl HA OCHOBE SiO9*H,O BCcTpeuaroTcst

OUeHb PAHO B IBOJIIHOHHOM DAY DPACTEHWH, @ HEKOTOPHIE COBPEMEHHbIE.

pacTeHHs — [IMATOMOBBIE BOJOPOCIH, XBOLIH, OJHOMIOJBHBIE 3IIAKH, OCOKH H
[pyrHe COXPaHWIM MX JI0 HACTOALIETO BpeMeHH. KpeMHHMEBBIE CKeNeThl
COXPaHUITHCh Y HEKOTOPBIX HM3IUIMX JKMBOTHBIX — Y COBPEMEHHBIX (opamu-
HH}Ep, CONHEYHMKOB, Yy KPEMHHCTBIX TYGOK CO CIMKYJIAMM, y OTHEJbHBIX

P u c. 7. PacnipocTpaHeHHe XapaKTepHbIX mopopooGpasyioimx Gecno3BoHOUHBIX B pa3-
HEIe FeolorHyecKue nepuonst [439 ]

P u c. 8. PacipocTpaHeHHe MCKOMagMbIX OPraHU3MOB M HX OCTaTKOB B OCalOYHBIX ITOPO-
Jax pa3HOI'o reoJIOrHYeCKOro Bo3pacTta | 472]
1 - IOCTOBEPHbBIE NaHHbIe; 2 — MAJIQ JaHHBIX
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npejicTaBuTeNieil  Gornee BbICOKOOPTAHW3OBAHHBIX TPYIN, HAPHMEp Y . MOJl-
mockor poma Oncidium. Hssectkoswni ckesier (CaCO3 ¢ npumecsio
MgCO3) xapakTepeH [UIs MHOTMX CHHe-3€JICHBIX BOAOPOCIIEH, @ TAKKE [Uls
Becro3BOHOUHBIX KMBOTHBIX — KOPA/JIOB, MOJUINCKOB, MIlIAHOK, Tybok,
WIEHHCTOHOTHX, MrJloKoxXux [40].

3apoxIanMch KMBOTHbIE, MMEIOLHE CKelleThl, cocTosuue u3 docdara
kanbuusa. Al BuHorpamoB oTMeuaeT [IBeé OCHOBHbIE JIMHMH DPasBHTHA CKe-
netoB ¢ ¢ocdarom KambumaA: 1) obpasopanne ckesetoB docdara Kanbums
¢ xuTHHOM (uepBM, HaceKoMble, pakH); 2) obpasoBaHue ckeseToB docda-
TOB ¢ GeNKOoM, YTO XapaKkTepHO [JIA BCeX BBICIUMX KMBOTHBIX, B TOM YHCIIE
miexomutaowmx [40, 41]. ITym o6pazoBaHus CKeleTHbIX TKaHed, Xapak-
TEpPHBIX Ul pPa3HbIX KJIACCOB COBPEMEHHBIX OPraHH3MOB, [IOYTH He H3yde-
HBI, 32 MCKJIlOUeHMeM oOpasoBaHMS CKeJjieTa uyenoBeka. B nociennue romp
HeCKONbKO paboT moABHIIOCH B 00nacTH H3yueHHA oOpasoBaHMA pPaKOBHH
MostiockoB. M3BectHo, uTo B 0OpasoBaHMM HapyXHBIX H BHYTPEHHHX
CKEeJICTOB aKTHBHOE YyaCTHe NPHHHMAKT OPraHWYeCKHe, ITIaBHBIM 0Opa3om
GenKoBbie cOe/lMHEeHMA. B CKeJIeTHBIX TKAHAX BCEX OPraHU3MOB HellpeMeH:
HBIM COCTABHBIM KOMIIOHEHTOM sBIAWTCA OeikM M B HeOOJIBLUMX KOJIM-
yectBax nomucaxapuapl. ConepikaHHe MX HEBEJIMKO M konebnercs B 3aBMCH-
MOCTH OT MOJIOXEHWS JAaHHOTO OPTaHH3Ma B JBOJILHOHHOM psafy. OQprauu-
YeCKOe BCLIECTBO CKENETHBIY TKaHeHl [0CTATOYHO cneuuduYHO Ui pasHbIX
KJIaCCOB OpPraHM3MOB, @ paClOJIOKEeHHe ero Cpe[d KpHCTa/UIOB MHHepasb-
HbIX TKaHell B ckenerax ofecreudBacT [IOCTATOYHO XOPOLUWE YCIIOBHSA [LIs
KOHCEpBAlMM OPraHHYeCKOTO BELIECTBA B TEYeHHe TEOJIOTHYECKOTO BpeMe-
Hu. OBGHapyxkeHne J3THX OPTraHMYECKUX COeOMHEHHMIl B MCKOTIAEMBIX OCTaTKdX
OpPraHu3MOB PACTHTEJIBHOTO HMIIH JKMBOTHOTO HPOHCXOXIEHHA HMmeeT Bosib-
1I0e 3HAYeHWe [UIA IBOJIOUMOHHOH OHOXMMMM, UIA NpeOCTaBJIEHHH O BO3-
MOXHBIX MYTAX MpPeBpallecHHA OPraHWYeCKOTO BCLIECTBA B TEYEHHE Te0JIOTH-
YECKOTO BPEMEHH.

B macTosmiee BpeMs yke MMEWTCH HEKOTOpble [ddHHb.. O COCTaBe
OPraHHYECKOTO BELUIECTBA CKEJIETHbIX TKAHEeH OT/eNBHBIX COBPEMEHHBIX, i
TAKXKC HMCKOIldeMbIX OPTraHM3IMOB. HanbGonbiuee uucio Mccie10BaHMil MOCBA-
IEHO COCTaBY OPTraHWYECKOTrO BEIUECTBA PAKOBHH MOJUICKOB.

FEOXHMMHA OPTAHUYECKOI'O BEIHECTBA PAKOBHH
COBPEMEHHBIX B HUCKOITAEMBIX MOJIJIDCKOB

OcobBoro BHHMaHHA 3aCIYKMBAKOT HCCIIE/I0BAHHA, NOCBALICHHbIE H3yue-
HUI0 OpPraHMYecKOI'0 BElIeCTBd PAKOBMH COBPEMEHHBIX M MCKONAeMbIX MOJI-
JOCKOB. ITOT THN Decrio3BOHOYHBIX HMEET OTPOMHOE UMCIIO COBpPEMEHHBIX
BuioB (okono 100 000). On Takke WIMPOKO BbUT Mpe/CTaBIeH B MpPEXHHE
reoJloTHYecKHe 3MOXH. PAKOBMHBI MOJUIIOCKOB YacTO COCTABIISIOT 3HAUMTEINIh:
Hylo uacTh ocafiouHbIXx oOpasoBanuit. Mommockn oBuTaloT B MOpPCKOI,
MpecHOH BOAe M Ha cylle. Bce coBpemMeHHBIe KIIacChl MOJUTIOCKOB CYILECT-
BOBAJIM yXe B KemMOpuM M Mopdoormuecku mMajio uamenusmcs. HauGoner
IpeBHUMHM CUMTalOT KJ1aCcC XMTOHOB, BHMIMMO, OT OOLIETO MpeliKa MpOoM301L:-
JM KJIACCHhI JBYCTBOPYAThIX M GproXOHOTHX monockoB. Haubosee BbicOkO-
OPraHH30BZHHBIMH HBIIAIOTCH TOJOBOHOTHE, KOTOPbIE 3HAUMMTENIBHO OT/IMYI
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o1cA MOP(OIIOTHYECKH M (YHKIMOHAIBHO OT [APYTHX NpecTaBUTENCH THINA
MoJUTIOCKOB  [36]. Monniockn npeAcTaBisioT OTPOMHbIH MHTCPEC Ul M3y-
yeHHS JBOJIIOUMOHHBIX MPOLECCOB, TAK KAK CPe/IM HHX B HacTosllee Bpems
CYLIECTBYIOT MPE/ICTABHTENIH BCEX BAPMAHTOB pa3suBaBlUerocs Ha 3emJe
sroro THma opranu3mon [144]. Hepnasvo B Gonbuiom o63ope Gbinm npejic-
1aBJieHbl OCHOBHbIE CBeleHHA 00 OPraHMYeCKOM BellecTBe PaKOBHH COBpe-
MeHHBIX H HCKOMaeMbIX MoJumockoB [95].

[pexxzie ¥em nepelTH K H3JIOKEHMI0 MaTtepuasia o6 opraHMyecKoM Be-
1eCTBe PaKOBHH MOJUIIOCKOB, HenecooGpa3sHo M3/I0KHMTh OCHOBHBIE MONIOXNe-
HHfl, KOTOpbIE M3BECTHbl OO0 OpraHMYECKOM BCLUECTBE PAKOBHH COBPEMEH-
HBIX OPTraHH3MOB, TaK K4K Mbl HE HMMEEM I[I0JIHOTO 0030pa MHpPOBOIl
AMTEPATYPhl 1O JToMY Bonpocy. M3yueHue OpraHMyeckoro BELIECTBA PAKO-
BHH COBPEMEHHBIX OPraHu3MOB TMpeICTaBJIACT HMHTEpEC [UIA TeOXHMHMKOB H
BGUOTEOXHMHMKOB C [ABYX MO3ULHMH.

l. 3HaHMe cOCTaB M CBOICTE OPraHMuecKOH MaTpullbl PaKOBHH COBpe-
MEHHBIX OPraHM3MOB [IaeT BO3MOXHOCTb MOHATH CIOMKHBIA NMPOLECC KaJIbLU-
¢uKauMM B OKMBBIX opraHu3max. IIpu 31omM BGonbluoi HHTEpec NMpencraBiis-
0T YCIOBHMA Mepexojla aparoHMTa B KaJbUMT W YCIIOBHH COXPAHHOCTH
aparOHMTa M KaJbLMTa B NOPO00DPA3YIOLIMX OpraHM3Max.

2. 3HaHMe coCTaBa OPraHMYECKOTO BEILECTBA PAaKOBHH COBPEMEHHBIX Op-
TAHH3MOB [03BOJISAET MOJOHTH K BbIACHEHMIO COCTaBA M CBOHCTB OpraHMyec-
KOTO BEIECTBA pPAKOBHH HCKOMAEMbIX OPraHMIMOB, K [PEACTABIIEHHI0 O
NyTAX €ro [peBpallieHHs B TEOJOTHUECKHX YCIIOBHAX, UYTO MOMKET /laTh
MOMOJIHUTEJIbHBIH MaTepHan O TeOXMMHYECKOH MHCTOPHH BMEILAWILKX Oca-
JAOYHBIX OTJIOWKEHHH.

MatepuasioMm st oGpas’soBaHMA PAaKOBHH OOBIUHO CIIYKMT KapOGoHat
KanblMA B BWC APATOHMTA M/IM KabUWTa, Yy HEKOTOPbIX OPTraHH3MOB B
PAKOBMHAX €CThb KAK aparoHut, Tak ¥ kansuut [40]. PakoBuHa yBenMuuBa-
eIcA ¢ BO3PACTOM *KMBOTHOTO. PakoBHHBI COBpeMeHHBIX MOJUIHCKOB 0ObIY-
HO HMmeroT 2-3 cnos. [lepBuiit HapyXHbIR CIOH — NEPHOCTPAKYM  (WIH
KYTHKYJIa) 4alle BCETo HeKanbLUM(HUMPOBAHHBIA M COCTOMT H3 OpraHhvec-
KOTO BELICCTBA, NOKPLIBAET PAKOBHHY CHAPYXKH M uacto ¢ GOKOB, UmeeT B
CBOGM COCTABE [MMIMEHTBI, NPHOAKIUME OKPACKy pakoBHHe. Bropoit croi
NPU3MOBBIA (OCFPAKyM): OH pacnolloxeH M0/ NePHOCTPAKYMOM, COCTOMT
w3 npusm CaCO3, C10i KPHCTAIOB yrmopsajioueHHbld. TpetHit ciloil BHYT-
PeHHUH, NepIaMyTpoBLIH ¢nOH  (runocTpakym), 06pazoBaHHbIH TOHKUMH
H3BECTKOBBIMH JIMHCTOUKAMH, OBHAapy»XMBalOUIMMH sABJeHHe HHIMG e peHikn
CBETOBBIX JIyYe, BCJIEJICTBME Yero nepnamytp ONeCTHT W NepenMBaect pas-
HbIMM OTTeHKaMHM Kpacok. OH MOkeT COCTOATh M3 KPACTAJUIOB aparoHUTa
(nacre wm mother-pearl) winm kaneuura (calciostracum, no Florkin
[347]). MepnamytpoBbiit croii NoOACTHIAETCA JNUTEIHEM MAHTHH, KOTOpbIi
BbIg/isieT MatepHall [UIA 00pa3oBaHMA PAKOBMHLI. 32 CYeT JTOTO OIHMTEIHA
B pakOBMHAX HEKOTOPHIX BH/OB MOJUIKCKOB, HAlpHuMep B pPaKOBHHaX
HayTwiyca, mpoucxoaut oOpa3oBahue KemMuyra. PakoBuHa Hapactaetr no
cBOBOAHOMY Kpal; BEpXyUIKa pakoBUHbI (Hanbosee BBIMYKIbIE ee TOUKH
Jlear y CnMHHOTO Kpas) Hambosee crapaf. CTBOPKHM PAKOBHH JIBYCTBOPOK
CBA3aHbl Mex/y coDOM HeMHHepau30BAHHBIM JIMTAMEHTOM, COCTOALUMM M3
MACTHYHOTO OPraHMYECKOTO BelecTsd. B MOJTIOCKAX UMEETCHA apXHTEKTypa
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pakoBsuH payMuioro thma. Ho Hesasucumo o7 TOro, ABNACTCA MM PAKOBH-
Ha DK3OCKEJIETOM WJIM BHYTPEHHHM CKCJICTOM OpPraHW3Ma, M HE3aBHCHMO OT
TOTO, Kakylo (YHKIHMI OHA BBINOJIHAET [UIA JaHHOTO OpraHM3ma (3auiura
OT BJIATH M B KauecTBe OpoHM, amnapatypa [UIA IJIaBaHbA M J1p.), OHa
BCET/ld COMACPKHUT OPTraHWYecKyl0 MaTpHlly, NpH 3TOM MOCNIEHAA HEepeaKo
pasnMyHa No CBOEMY COCTABY B pa3HbIX CJIOAX pakoBUHbI. OQpraHuyeckas
MATpHLA OOHapyXKMBaeTCA B pe3ylibTale paspylleHHsi CTPYKTYpbl M3BECTKO-
BOH YacTH pakoBHMHbI npu obpaBoTke CONAHON KHCNOTOH. BrepBble Takoi
OpPraHHYeCKMH OCTATOK MOcCne [eKalbUH(HKALKUH paKkoBHH Obul OBHapyxeH
Gpemu  [349] w Obul Ha3BaH MM KOHXHMONHMHOM. Temepb M3BECTHO, UTO
KOHXMOJIMH, MM OpraHMyecKas MATpMIld PAKOBMH, TmpejcTaBnsAer coboi
cMechb MYKOMOJIMCAXapH/IOB, XapaKTepHbIX [JIA KaX/10TO CNOA pPaKOBHH.
Gnopkan [347] otnMuaeT NMPU3MOBBI KOHXMOJIMH, KOHXHOJIHH TIepIaMyTpo-
BOTO CJIOA — HAK POMH, colepkauwiii Gelok HaKpuH (XapakTepU3yloLUHAcs
BBICOKMM COJEp’KaHWEM ajlaHMHa W TJIMIMHA), ¥ KOHXMOJIMH IIEPHOCTPaKy-
Ma. HakpuH, wiM KOHXMH, — QpaKUMA KOHXHOJIHHA, CPABHHTENIBHO JIETKO
pactBopumas B Bofe, 0,2 H. HCl B wenouHoit cpene GopatHoro Gydepa
pH=9,2. B HexoTOpbIX CNy¥Yasix KOHXWH COCTABJIAET OCHOBHYI0 YacTh KOH-
XHONMHA (HanpHMep, KOHXHOJHMH NpecHOBOOHbIX ynuTok Campeloma dici-
sum). KpoMe KOHXWHa B COCTaB KOHXHOJIMHA BXOAMT rpynna Genkos, Ha3bl-
BaeMas CKJIEPOKOHXHHOM. CKJIEpOKOHXHH PACTBOPHM B HEKOTOPBIX OpraHH-
YeCKMX KHCIIOTaX, LUeoYax, B BOJHBIX PAacTBOpaxX KOMIUIEKCHbIX conei. M3
CKJIEPOKOHXHHA Pa3HbIX BHJIOB [BYCTBOPYATBIX MOJUIIOCKOB OblJIO IKCTparu-
poBaHO cBbille 8 MpoTeHHOBBIX dpakimii (KcTpakima 90%-xoit HCOOH,
70%-noit CH,COOH, 2 u. NH,OH uap.) .ConepaHue KOHXHOJIHHA B PAKOBH-
Hax NPecHOBOJHBIX MOJUIIOCKOB BbILlE, YeM y Mopckux [463],

CooTHOILEHHE CJIOEB B paKOBMHAX Yy pa3sHbIX MOJUIKOCKOB pa3fiM4HO.
Tak, y racTponon INHTeMalbHbIH CIIOH MeHee pa3BHT, a MepliaMyTPOBBIi CJIOH
YacTO OTCYTCTBYeT WM oueHb cnabo pa3sut [568]. OBbIUHO paKOBMHBI
MOJUTIICKOB cOCcTOAT M3 96—97% CaCO3, yacto copmepxart cnempl docdop-
HO-KHCIIOro Kanbiusa. CTpoeHHe CIIOeB PaKOBHMH TMPECHOBOJIHBIX [OBYCTBOP-
YaTBIX MOJUTIOCKOB moipo6uo omucano W.M. Komecuukospim [129]. o
nanHbiM Xeddpa M JibesicoHa, cofiepxkanue Gellka B paKkOBMHAX MOJUTIOCKOB
PazIMYHBIX TAKCOHOMMMeCKHX rpynn konebnerca B mnpepenax 0,01-0,5%
[383].

B naGopatopuu ®nopkoHa B TeyeHHe pAda JIET MCCIENOBAIM CTPYKTYPY
KOHXHOJIMHA PAaKOBMH MpPH NOMOILH eKTPOHHOTO MHkpockona [346, 348,
368]. I'peryap npoBOJMJI HCCIEJOBAHUA CTPYKTYpbl PaKOBHH NPH MOMOILK
MEKTPOHHOH MMKpockomuu ¢ 1950 r.; ocHOBHble pe3ynbTaThl ONMyGIHKO-
BaHbl UM B 0B30pHoi ctatee [368]. Kak nokasanu uccnenoBamusa ®nopka-
Ha, I'peryapa M [pYTHX, KOHXMOJIMH MEpIIaMyTpa COBPEMEHHBIX DPAKOBHH
COCTOMT M3 MOPHCTHIX MeMOpaH M CeTyaThbIX CIIOEB, HATIOMHHAIOIIMX KpYyxKe-
BO. 3TO CTpPOEHME OpraHMYecKOH MAaTPHIbl PAKOBMH XapaKTepHO [JIA HAYTH-
JIOMZIOB, racTpomofl, nemeuunof. ITpn momomy 3/IeKTPOHHOTO MHMKPOCKOIA
Gopkon ¥ peryap M3yuuwnu CTpyKTYpy 3 KJIacCOB MOJUTIOCKOB: HayTHIY-
COB, racTpomol M meneuunod. B MolllocKax BCe CIOH M OTAeNIbHBIE
KPHCTAJUIBl PAKOBHH [IPOHM3aHBI OPTaHMYECKOH MaTpHlei, cOoCToslied B
ocHoBHOM M3 Benkos. [1o obpasHomy Bbipaxennio I'peryapa [368], mHoro
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Puc.9. Nautilus pompilius L ,CoBpeMeHHBI# KOHXHOJIHH MEpNaMyTPOBOIO CIOA PaKo-
BHHBI 1ociie JeKanbuuposaius [ 368]
CHaTo ¢ nannanueM, yeen. 42 000

JIeT MOCBATHBILETO H3YMEHHK CTPYKTYP PAKOBHMH MOM 3NIEKTPOHHBIM MHK-
POCKONOM, CTPYKTypa PakOBHH MOXeT ObiTh CPaBHHMA C KHPIIHYHOH CTe-
HOH, T/l KMPIHYaMH CJIyXKaT AJIOCKHE KPHCTA/INIbl aparOHUTa MM KaJIBIHTA,
@ M3BECTKOBBIM DacTBOPOM — OpraHWyeckas matpuua. OcobeHHO XxapakTep-
HO Takoe CTpoeHMe [JIfi MNepilaMyTpoOBOro cinos pakoBuHbl. Ha puc. 9
NoKa3aHa CTPYKTypa aparoHMTOBOTO cnos. pakoBuHbI Nautilus pompilius,
CHATaA NOJ 3/EKTPOHHBIM MHMKpocKonmoM. Bcero um 6Gbuto H3yyeHo okollo
150 Bupos Mommockos. Ha ocHOBaHHHM 3TMX HcClegoBaHMH ObLIIO YCTAHOB-
JIEHO, YTO CTPYKTYpa KOHXHONIHHA fBJIAETCA PaNIHYHOH H B TO Xe€ BpeMA
XapakTepHOH OiA4 Kaxdoro knaacca moyumockoB. Ocobento monpo6Ho Obuio
H3yYeHO CTpOeHHe OpraHHWYeCKOH MaTpHLBI PaKOBHH MOJUTOCKOB, IJe B
TiepnamMyTpoBOM ciloe 0bpa3yeTcss KemuyT.

fAinoHckwit HccnemoBateny BaraGe [569] neranbHO HMccneoBan COOTHO-
IIEHHEe KPHUCTAINOB M OPraHMYeCKOH MAaTpHlbl B pakOBHHAX 3 BHJIOB
OBYCTBOpYATBIX MoOJUIICKOB — Pinctada martensii (ycrpuua, oGpa3yrouas
xemuyr), Elluptio complanatus (mpecHoBopnas wmumusa) M Crassostrea
virginica (amepukanckas yctpuua). IIpy nomoim 371K TPOHHOTO MHK pO-
CKOMla aBTOpP YCTAHOBMJI, YTO OpraHWyeckas MaTpHla B pakoBHHe obBona-.
KHBaeT OT[e/bHbIe KPHCTAJINIbl APATOHHTA H KAalblHTA, KOTOPbIE CBA3AHbI
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Mexay coboii B BHIE onpeneneHHo OPHEHTHPOBAaHHBIX OJIOKOB MM mjac-
™H. B T0 Xe Bpema opramuveckas MAaTpHLA MPUCYTCTBYET TakdXKe BHYTpH
KPHCTa/IOB, OGBONIAKMBAA J/IEMEHTbI, KOTOPbIE BXOAT B COCTA3 KpHCTa-
NoB. Opramvueckas MaTpHIA BCTPEYaeTCH TaKike BHYTPH KpPHCTaJlJIOB BO
BCEX CIIOAX DAKOBHH: B NEPIAMYTPOBOM, KaJIBUHTOBOM, I1PH3MATHYECKOM.
B nepmamytposom cnoe 6buta  maiinmena OpraHHYeCKas MaTpHla B BH[e
NPOCIIOHKH MeXIy OTHENbHBIMH CIOAMM KPHCTAJUIOB. ABTOp H3MeEpHI
TONMuKEHY GUGPHILT OpraHMYecKol MaTpHLb! PasHBIX CIIOEB paKkoBHMH. BataGe
TPEMICTABIIACT, UTO OCHOBHOH CTPYKTYpOH PaKOBHHBI ABJANTCA OTIE/IbHbIE
CIOH KPHCTAJIOB, YepedylLMecs C OpraHHYecKoii MaTtpuied. Perynsauus
CTPYKTYpbl paKOBHHBI IPOMCXOIMT IOCPENCTBOM MEPHOMMYECKOTO OTIIONE-
HHA CJIOCB OPraHMYECKOH MATPHLBI MeX/LY KpHCTaamH KapboHata xaib-
A (puc. 10, 11).

Teiinop u Kennemu [544] rtaxske wmccnmemopamm PaCONIOKEHUE CIIOEB B
PAKOBHHAX [IByCTBOpYAaTOro Momocka Pinctada margaritifera, BbIpabathi-
Baiomero >xemuyr. Ha puc. 12 npencrasnems: MHKpPO(OTOrpaduH Mexmnpusa-
MATH'.2CKHX CTEHOK KOHXHOJIMHA BHYTpeHHeil I{OBEPXHOCTH MIPH3MAaTHYeCKO-
TO CNOA paKOBMHBI. MuHepasbHble YacTH PAKOBMHBI Y/ajeHbl npu obpabor-
ke HCL Teitnop u Kennenu npuunm x sakmovenuio o TOM, 4TO OTIOXKEHHE
KapOOHaTa KaJbUMA HAYMHAETCA OT Kpas PAK OBHMHBI MpH aKTHBHOM YYacTHH
*MOTHMEPH30BAHHOrO Oelika MepHOCTpaKyMa, 3aMOJHAIIIETO TAKXKE 1OJ0CTh
MEXIY PakOBMHOH M MaHTHel. Benok nepuoctpaxyma nepeaBUraerca K
Kpao, TI€ NPOHCXO/IHT POCT KPHCTAIOB KapGOHATA KaNbUMA, H PEryiHpy-
€T MX omoxenue. Takum obpasom, mepHocTpakym sBisercs cyberpatom
LA pOCTa BHELIHETO CNOA pPaKOBMHBI, KpPOME TOrO, OH MOMMEPKHUBAET
BOIHBIH GanaHc XMBOro OpraHM3sMa. ABTODBI OMHCHIBAIOT npolecc pocra
BCEX CIIOEB PAaKOBHH H [AKT JIMTEPaTypy, MNOCBALICHHYI0 MCCiIeJOBAHUI0
PAKOBHH COBPEMEHHBIX GeCrO3BOHOYHBIX B 3JIEK TPOHHOM MHKpockone. Ilo
HX MNpe[CTaBJICHUAM, THNBI CTPYKTYP DAKOBHH CBA3AaHBI C TEHETHUECKUM
KOJIOM.

HaGironarorcst 3HauMTesibHBIE PasnMUMA B COCTABE AMHHOKHCIOT Benkos,
HAXONAIIMXCA B PakOBHHAaX, B 3aBHCHMOCTH OT MOJIOKEHHSA OPraHH3MOB B
punoreHeTHYECKOM pALy. 3aMEYEHO, YTO COCTAB MATKMX TKaHell Tea
PA3HBIX NPE/ICTABUTENICH THIIa MOJUTICKOB MOYTH OfMHAKoB. Benku pako-
BHH OTJIHYAIOTCA OT GeIKOB MAHTHH OTCYTCTBMEM aMHHOKHCIOT OKCHIIpO-
HHA M OKCHIIM3HHA, B TO JXe BPeMsA OHU COMEPXKAT LMCTHH, METHOHHH M
Bonblme KONMMYECTBA ACHAPATHHOBON KUCIOTHI [305, 309].

P u c. 10. llexkanbumposannas OpraHuYecKas CTPYKTypa nepnamyTposoro cios Pinc-
tada martensii. [Inatuxosbiit ciioit, ysen. 16 400 [569

Io nexanbuMPOBAHMA KPHCTAIIbI 3aHUMATH KaXnyw kamepy (Temuoe). Onu oKpy-
KEHBI MeXTIacTHHUATOH (ropuzoHTanbHble Genble WHYPHI) M MEKKPHUCTAIUIHYEC KO
(BEpgl«ﬂ(EHl:Hble IIHYPbI) OPraHHYeCcKOH MaTpuueit, Gubpuinsl ee cocrasusor 100—
200 A B nuametpe

Puc. 11. lexansumposanuas yacts KanbUHOCTPaKyMa pakoBuHbI  Crassostrea virgi-
nica. InaTuHOBBIH croit, yBen. 45 000 [569]. MexKpucTanmyeckas (ropu3oHTaNbHbIE U
BEPTHKAIBHEIC LWIHYPBI) M BHYTPHKPHCTA/UIHYECKAA OpraHHyecKas Matpuua (Gecniops-
AOUHO PaCMOJIOXKEHHBIE KOChIe M HAKIIOHHBIE LIHYPhl)
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P uc. 12. KOHXHONHH MeKKPHCTUIHYECKHX CTEHOK H BHYTPeHHe#H NMOBEPXHOCTH NpH3-
mariucckoro cinos Pinctada margaritifera L.

Bbuio BbICKa3aHO MHEHHE O TOM, YTO MHMHEPAIOTHA H, BO3MOXHO,
OpHEHTAUMA KPUCTAJUIOB MHHepajibHOM ha3bl, a cliefloBaTeNnbHO, H Mopdo-
JIOTHS PaKOBHH 3aBHCHT OT CBOHCTBA M COCTAB2 OPraHHYeCKOH MATpHLb!
[318]. B HacTosiee BpeMa yXKe MMEIOTCA HEKOTOpbie CBEJIEHHA O MpoLec-
caX KpHCTAJUIH3aLMH PAKOBMH COBPEMEHHBIX MOJUTICKOB. JTH HCCIeI0Ba-
HHA MpefcTaBiAlT GONbLIOH HWHTEpeC KakK [UIA TEOXHMHYECKHX, TaK M Ui
GHomorHyecKHxX 3akiwveHnin. B o6G3opHoi cTathe, onyGnukoBaHHoi B 196071
Bunebyp [578] onmcan MCTOpHI0 M3YYeHHA KanbUHpHKALUMH pakoBHH
MOJUIIOCKOB M [IA]l MCYEpPHBIBAIOLIYI0 JJIA TOTO BPeMEHH JIMTepatypy Io
atoMy Bonpocy. OH ykaszan Ha GoJiblllyl0 poJib MaHTHH M poib o6meHa
BELIECTB, B TOM YHCIle [edcTBHe (GepMeHTa YTOJIbHOH aHTHWApas3bl B NpoLec:
cax Kanbuudukauuu. bBbula ycraHomneHa Oosibllad pofib  OPraHHYECKHX
KHCIIOT, YYacTBYHLIMX B TPHKapGOHOBOM LMKIE, a Takxke poib TTIMKOTeH3
B TepeHoce YITIeKHCoThl. BunbGyp mpemioxun cxeMy BO3MOXHOTO 06pa-
soBamua CO;, Heob6xoammoro mna ofpa3oBaHus KapGOHATOB PaKOBHHBI, 1
T4KXe NMyTH 06pa3oBaHUA KOHXHMOJIHHA.

B 3710l cxeme aBTOp MOMBITAICA CBA3aTh mpouecc oGpa3oBaHMA pakoBHY
¢ oOMeHOM BeLEeCTB XHBbIX MOJIUTIOCKOB .
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CXEMA [TPOLIECCA MUHEPAJIM3ALIMM B MOJUTIOCKAX [578]

i (00} H,CO, co,

duxcalua MAaHTHA

TPHKapBOHOBLLI

. oreH —/ co
FIHK <—\ KHCIIOTHBI# LLHICN 2
AMMHHOKHCIIOTBI / yTONbHasA
\ AHrWipasa
Genok /
\\ s
< wapBonatul KapGoHathl
KOHXHOJIHH
pPaKOBHHa

BaraGe u Bunpbyp [570] Ha OCHOBaHMM 3KCHEPHMEHTANBHBIX HAHHBIX
NoKasall BJIMAHHE CBOHCTB OpraHMYeCKOH MaTpHLIbI Ha THN KpPHCTaJI/IM3a-
UMM paKoBMHBI MoJTiocKa. BunsGyp u Batabe [580] npemmonmarator, uto
Genmky B accolMAUMM € MyKOMOJIHMcaxapuiamu obecneunBaioT oOpa3zoBaHue
OpPraHHYeCcKOH OCHOBbI, Ha KOTOpOH (OpMHpYeTCH KalbUH(HUMPOBAHHAS
CTPYKTYpa MOJUIIOCKOB.

Ha npumepe wccrefoBaHMA — OpPraHMYecKOH  MaTpuibl chegobHOro
Monmwocka  Ellipto complanatus uw Mommrocka Arina ripida, a  Tak-
€  OpraHHYeCKOH  MaTpHlbl, BbIIEJIEHHOH W3 MepIaMyTpoOBOro Clos
ANOHCKHX JXKeMuykHbIX pakoBMH Pinctada martensii, um ypmanocs moxa-
3aTh yyacTHE OpraHWYecKoH MaTpHupl B o0OpasoBaHMM aparoHuta. OHH
BBIIEJIHIM OPraHMYeCKYH MaTpHIly M3 BCEX PaKOBHMH NMPH MOMOLIM [1eKaib-
UHPOBaHHA ITHIEHIMAMHHTETPayKCYCHOH KHCIOTOH. PakoBHMHBI BCceX BbIllle-
NEPEeYMCIIEHHbIX MOJUIKCKOB COCTOSUIM TONBKO M3 aparoHuTa. Boinenemnas
OpraHMYeckas MAaTpHLA NOMeILaack Mex/y MaHTHeH M PaKOBHHOM XHBOTO
Momocka Crassostrea virginica, pakoBHHa KOTOPOTO COCTOSUIA TOJIKO H3
Kanbuura. Yepes 24 vaca GbIia W30/MpOBaHa OpPraHHYeCKasa MaTpHLA M3
PAKOBMHBI M HCCIIE[IOBaHA B TONAPH3ALMOHHOM MHKpockone. B Genkosoi
Matpuue 6bUlM OBHapyXeHbl KpucTauibl aparoHuTa. Ha ocHoBammm smux
HCCIleJOBaHHI aBTOPbI MPHIUIM K BBIBOAY, YTO OelkoBafg MaTpHLla XapakTe-
PH3yeTCcA CHEUH(HYHOCTBIO M CIIYXKHT OCHOBHBIM tdakTopom 06GpazoBanua
KPHCTAJUIMYECKOTO THIIA PaKOBMHBI MOIUTICKOB. O[HAKO 3TH OMBITHI eme
He npusesu K 0oBbACHEHMI0 MpoLeccoB 0Opa30BaHWA APATOHMTA M KaJlblMTa
B pakoBMHax MOJUTIOCKOB. B To ke BpemMs OHH IMOKa3ajiM, YTO B YCIIOBHAX
KHBOTO OpraHM3Ma BO3MOXEH CpaBHHTEIIBHO ObICTPbIA NEPEXON aparoHWTa
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B KaJIBLUHUT [O[l [EHCTBHEM OPraHHYeCKOH MaTpHIbI H NPHCYTCTBYIOLUIHX B
He#l (pepMEHTOB, HalpMMep YTOJIbHOH aHTHApa3bl.

B HacTosiluee Bpems MMeeTCsi HECKOJIBKO paboT, MOCBSALIEHHbIX HCCIIEL0-
BaHWI0 pa3nMuyHbIX (paKlMii OpPraHWYeCKOH MaTpHLbI, BbIJEIEHHOH M3 PaKo-
BHH pa3HbeiX MoJunockoB [318, 474, 539]. Bonbuioe 3HaueHHe HMeeT
TaK)Ke Ipouecc oOpa3oBaHHA cCreuH(pHYIECKOH OPraHHYeCKOH MaTpHLIbI.
Bunsbyp [579], a satrem Xejip u"Oii6Gencon [384] ycraHoBHIH, uTO B
JAHBBIX MOJUTIOCKAX MEX/y MaHTHeH H BHYTpeHHeH MOBEpXHOCTbI0O PaKOBH-
HBI MMeeTCs TOHKHH CJIoH 0coDOH *MIKOCTH, KOTOpas ABIAECTCA CEKpPETOp-
HBIM BBIIEJIEHHEM MaHTHH M COJIEPXKMT DACTBOPHMEIE TOJIMMEpbI, B OCHOB-
HOM — pacTBOpHMBIi 6Genok. M3 2T0T0 CIOA TNPOMCXOMT QOCKICHHE K
o6pa3zoBaHie HepaCcTBOPHMOH OpraHMYeCKOH MaTpHIbl, IIPOHH3bIBAOLIEH BCe
ClIOM paKoBHHbI. PacTBOpMMBIH GEnOK 3TOTO TPOMEXYTOUHOTO CIOA OT/IH-
YaeTCs OT HepaCTBOPHMOH OpraHHYeCKOH MaTpHLbI PAKOBHH BBICOKHM CO-
jepxkaneM rucTuaMHa (oxono 25% oT obluero KoIMYecTBa AMMHOKHCIIOT).
BoamosxHo, uto oOpa3oBaHue crnenupHUYECKOH OpPraHHYecKOoH MaTpHibl pa-
KOBHH OecCrO3BOHOYHBIX CBA33HO C JEATENBHOCTbH HYKJIEHHOBBIX KHCIIOT.
Ha ocHoBanuu cTpoeHHa GenmKoB H MOpAAKA AMHHOKHCIIOT B MOJIMNENTHIHON 1e-
1 opranuyeckoil Matpuupl [aymuur u Hyxepkawmwis [484] cumraor Bo3-
MOJKHBIM. OOHAPYXHTb IBOJIOLHOHHbIE H3MEHEHHMA, UTO MOXET [aTh LIEHHbIE
cBefleHMs UiA naneoGHoxumMuM. [IpH NMOMOIUM 37€K TPOHHOH MHK POCKOIMH
YOAOCh M3YUHTh POCT MEPIaMYTPOBOTO CJIOA HEKOTOPBIX BHACB MOJUIHOC-
KoB. bBbuia 3ameuenHa ocobad (QYHKUMA JIMTAMEHTa, COCOHHAKLIETO
CTBOPKH paKoOBHHBI, B 0DpazoBanuu aparonuTa. [lo mHenuio Berenanpepa v
Hakaxappl, B paKOBHMHAX [BYCTBOPYATBIX MOJUICKOB MEPBOH CTYNEHBI
npeKpauleHusa (popPMHPOBAHUA, OTIIONEHHA KPUCTAUIOB ABIAETCHA IOJIHMEpH-
3aU{A ONpefeNeHHOH (pPAKUMH TOHKOrO CJIOA JIMTENHA, KOTOpblA pETYIIH-
pyeT pocT, 06pa3oBaHHe KPHCTA/UIOB M JIEHCTBHE OPraHMYecKOH MaTpHIIbI
[291, 292].

Matseit [474] npewtoxmn cxemy 0o6Gpa3oBaHHA NepIaMyTPOBOTN CIIOSA
PaKOBHH MOJUUICKOB H YCTAHOBHMII pa3iiMuie B ero (OpMHpPOBaHMH [UTs
PaKoBHH 1edaIonol, racTpoIoJ H JABYCTBOPYATEIX. bbifla Takke mpepnoxe-
Ha CXEMa 3BOJIIOLUMM CTPYKTYphl pakoBHH Opaxuonopn. IlonpoGHeii kpuTH-
YeCKHMH 0630p runote3, 0ObACHAWLIKX MyTH 06pa3oBaHMsA PAKOBHHBI H OT-
IerbHbIX €€ CIIoeB B MoJUlocKax, Gbul omyGnukosan HepasHo W.C. Bapcko-
BboiM [12]. 3acnyxuBaT BHUMAHMA [IBe THIIOTE3bl, MPEIJIOXKEHHbIE LA
oObsAcHeHHMA OOpPa30BAaHMA KPHUCTAIIMYECKOH (a3bl B CKeJleTe MOJITIOCKOB
3@ CYeT OpraHMyeckoH Marpuupl. [lo mepBol THIIOTE3e NPOMCXOOMT POCT
KpPHCTaJUIOB KapboHaTa KalbUHMA Ha CBOGOMOHOH MOBEPXHOCTH KOHXMOJHHO-
BpIX MemOpaH B 3aBMCHMOCTM O1 HAJIMMMA B IIOCIEHMX AKTHBHBIX yuacT
koB (rumote3a “templata’”). Ha OCHOBaHHM BTOpPOHl TMIOT.3BI POCT KPHC-
Ta/10s3 MPOMCXOOMT B pe3y/kTaTe 3alOJHEHHA MOJIBIX fUEEK, HAXOMALIMXCHA
B cdopMHpoBaHHBIX oOpraHWueckux cnosx. OpHako mnocnegHue paBoThi
Jpbena u Barabe [337] nokaszanu npermyuiectBo nepsoii rumote3st. ITpH
NOMOIH TPAHCMHMCCHOHHOTO M CKAaHIMPYIOILET0 3JIEKTPOHHBIX MHK pOCIiO-
noB OpbeH W BaraGe oBHapyXWIM MOJbIE [POCTPAHCTBA MEXMIY [IBYMA
CTPYKTYpPaMH MNEplaMyTpOBOTO clofi pakoBHH. OHHM MOKa3aJiM, YTO NepBo-
HAYyaJIbHbIH pPOCT KPHUCTALJIOB TNPOMCXOAMT He MyTeM 3aMOJIHEHUA IOJIbIX
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pOCTPaHCTB, @ HA TPAaHHUE C TNPH3MATHYECKHM CIOEM M piCTyluHe
KPHCTAJIJIBI HMEKT CBOKO coBCTBEHHYI0 OpraHuueckyw oBolouKy.

HaGniopacmoe OoJiblioe pazHooDpa3We B CTPYKTYpe CTPOCHHA paw OBMH
MOJU'IIOCKOB, OTHOCHAIIMXCA K PpasHbIM KJlaccam, ocobeHHO B CTpyKTtype
JBYCTBOPYATBIX MOJUICKOB, famu ocHosanue Teitnopy [543] mpemioxuts
cXeMy BO3MOJHOH OBOJIIOLMH CIOEB [BYCTBOPYATBIX PAKOBHH MOJUIIOCKOB.
BbsU10 YCTHHOBHCHO, YTO XMMHUYECKHH COCTaB OPraHHYeCKOM MATPHIBI PaKoO-
BHH MOJUIIOCKOB, MPHHAJIEKAIMX K pasHBIM KJlaccaM M Ja)Ke K BHOaM,
pasyiuyeH. Backosuak [568] wuccnemoBan 6onee 400 BHIOB COBPEMEHHBIX
mosutiockoB. OH nokasajl, Yro B CpejHeM O€J0K KOHXWOJIMHA COOEpKUT
16,6% N, 51,1% C, 6,6% H, 0,75% S. OpHako B 3aBHCHMOCTH OT KJIACCOB
MOJUTIOCKOB M JKOJIOTHYECKHX YCIOBHH cOCTaR De/IKOB MOXET HEeCKOIbKO
pa3yaThCA. Mono,ubu_a H 3MOpHOHaIbHBIE MOJUTIOCKHM COMIEPXKAT OYeHb Majio
CaCO3 no cpaBHeHMIO CO CTapbiMH. [Ipn THIpONM3e OpraHMueCKOM MaTpH-
bl PAKOBMHBI MOJUIIOCKOB WM Obino oBHapyxeHo 17 amuHOKHCiOT. B
3aBHCHMOCTH OT KOJMYecTBa Oejika B PAKOBMHAX, XapakKTepHOTO [YIA [aH-
HOro' BHZA MOJUIKCKOB, CO[iepKaHHe AMHHOKMCIIOT B THApOJIM3aTe BapbH-
pyer.

YcTaHOBJIEHO, YTO CBOMCTBA M cocTaB OeJIKOB, BXOJAINMX B COCTaB
OpPraHMYecKOd MaTpULbl PAKOBHMH, DA3/IHUHbI B 3aBUCHMOCTH OT IOJIOKEHUA
opraHM3Ma B (HIIOTEHETHUYECKOM pAAY, B TO e BpeMsa COCTaR OeNKoB
MATKMX TKaHeH TeNa pasHbIX Mpe/ICTaBHTENed THIA MOJUIIOCKOB [OYTH
oguHakoB. OcHOBHoe pa3nuuue OelKoB MadTHH OT GelIKOB PaKOBHH BCex
KJIACCOB MOJUTIOCKOB 3aKJIIOUaeTCs B TOM, UTO OHM COMEP)KAT aMHHOKMCIIO-
TbI OKCHOPOJIMH M OKCHIIM3HH W He COfep)KaT LMCTHHAa M MetHouuHa [77,
319]. [leremec u coaBtopnl [319] ompenemnu cojepikaHHe OTAENbHBIX
AMHHOKHMCIIOT B PakoBHHax 5 BMJIOB MounockoB (Tabn. 12). HecmoTps Ha
pasfMuMe B KOJUYECTBEHHOM COOTHOLIEHHH aMHHOKHCIIOT, A Bcex Genkos
PAKOBHH XapakTEpPHO BBICOKOE COJepXaHWe TIJIMUMHA, alaHHHA, CepHHa,
YacTO TJIyTaMMHOBOH KHCIIOTbI. Pacuet konuuecTBa @MUHOKHUCIIOT, BBIPayKeH-
HBIH B CpEJHMX UMCIIAX OCTATKOB Kaxmoil amuuoxkucnorsl K 1000 ocratkos
BCEX aMMHOKHUCIOT (C yYeToM MOJIEKYJspHOTO Beca Genka) Gbin mpefuio-
xeH I'poccom [370]. B Hactosiniee BpemMsA MHOTHE MCCII€[JOBATENIM I0JIb3Y-
0TCA TaKUM CnocoBOM pacyeTa KOJIMYeCTBAa AMMHOKHCIIOT, TaK KakK MpH
ero MOMOILM MOXHO Gonee OTYETIIMBO BbIPA3HTh COOTHOLUECHHE KOJMYeCTBa
OT/ENbHBIX AMMHOKHUCIIOT B MccienyemoM Genxe. Ocoboe BHHManue AMOHC-
KHX Hccnemosatesieii GbITO Y/IENIEHO M3YYeHMI0 PaKOBHH MOJIIHCKOB, BbIpa-
GatbiBatonmx kemuyr. Tanaka u coapTopel [538, 539] wuccnepmosanu opra-
HHYECKOe BELIECTBO MEPIaMyTpa JKeMuyTa ¥ [epnaMyTpOBOrO H MpH3MaTH-
YeCKOro CNI0eB, BbIENEHHBIX M3 pakosuHbl Pinctada martensii. HMmm
BliepBble ObUTA BBIJIE/IEHbI M3 PaKoBHH JTOTO MOJUNOCKA 4  (pakuuu
KOHXMONMHA, OT/IHMYaloLIMecd Opyr oT Jpyra 1o pacTBOPMMOCTH, a TakXe
ONpefieNieH COCTAB AMMHOKHCIIOT KOHXMOJIHHOB, BBbIJIEJIEHHPIX W3 Pa3HbIX
CJI0OEB paK OBMHBI.

Oxa3anocs, YTO CYWIECTBYIOT TAKXKe pPa3jiMuuA B KOJMYECTBEHHOM COOT-
HOILIIEHWW OTHENTBHBIX AMHHOKHCIOT DeJIkoB OJHOTO M TOIO K€ C/10A pdKO-
BHH (HanpuMep, Nep/iaMyTpOBOTO) B 3aBHCHMOCTH OT MpHHA/UIENKHOCTH
MONIOCKa K TOMY WM JIPYTOMY KJIaccy [383]. BbUIO TakKe yCTAHOBIIEHO
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Tabauya 12
paKOBUHAX MonutockoB [319]
Copaepxanne aMHHOKHMCNIOT B COBPEMUCHHBIX ;
- 1B AMHHOKHCIIOTHI
AMHHOKHCIOTbI (Ha 1000 octatkoB AMHHOKHCIIOT)
(Ha 1000 0CcTaTKOB AMHHOKMCIOT)
: ; A . & : : S P
: = : X 2 = g @ = z
Bun Monniocka | & § z § 3 - . : E | (8. (E. |8 | |8:z|5 | |§ |2
s8¢ | £ | E [ 252 | % E E : i [EE|SE|% |¢ | 82 |¢cs| ¢ s | £
25 g 2 £asg =] 5 S g5 a Z = == = g &2 53 g £ by
g &R o v meER =Y = =3
g Lo = o [T =] = o '_1
76 46 5 50 14 29 39 3 39 11 19
Argonauta hians 125 66 167 70 19 191 32 02 65 10 24 19 66 2% 16 55 8 8
Loligo 74 40 52 4 151 181 158 9 16 4 15 25 12 54 04 2 04 28
Nautilus pompi- 83 14 110 49 8 338 231 ’ ’
lius 28 40 10 20 51 60 21 0,0 38 49 22
Sepia 116 43 98 B w07 120 106 3139 10 25 43 25 27 1 31 4 65
Spirula spirula 130 57 144 171 71 103 66
Tabauya 12 (oxonuamne) — BONEE BLICOKOE COMEpPXAHWE ACNaparMHOBOH KHCIOTHI, CepHHa W TIJIMIIHHA,
4eM B aparoHure. B 10 e Bpems aparommt COLepXKHT OoJiblue JICHUMHA H
AMHMHOKHCIIOTBI nuHa. B pesymprate c -
PN o N - mpo. PE3yNbTaTe CPAaBHHUTEIIBHOTO HCCIIEIOBAHMA COCTABA AMMHOKHMC
. K:gaa Benok JIOT B aparOHHTOBOM W KaJIBLMTOBOM croAx Baga npuiien k 3axinovemmo,
Bupm monmocka & g8 -~ LmokozaMun, | (" |aMMRO- gT0 KOHXHOMMH 0GOMX CIIOEB MpeAcTaBiseT coboil XOHAPOMTHH-CYITbcart-
E 35 E . = S micr/c | NP NPOTEHHOBBIH KOMIUIEKC WIH MPEACTaBJisieT COBOHl KOMIUIEKC MyKOIpPOTeH-
gz ‘ESTE g EE HOB, CBA3AHHBIX C CYJIb(MATHBIMM I'DYNNaMH KPHUCTAUIOB PAaKOBHHbI. Hamu-
b g UHe CyNb(aTIOMCAXapH/IOB B OPraHMYeCKOH MATpHIE PAKOBHHBI YCTPHLBI
Argonauta hians 0,0 37,261 80 265 108 b0 moxaszano Cumkumccom [S19]. Buulo TakKe YCTAHOBIIEHO HEKOTOpOe
Loligo _ 0,0 482,676 = 3 2 pamuue B COCTaBe Ge/lkOBOH MATDHUBI, BBIICJICHHOH M3 aparoHMTa M
Nautilus pompi- 0,0 20,314 664 24 30 KaJbunTa CvefobHbIx Momuockos Mytilus californianus [378]. Mpr stom
;‘:::Jia i G - 5 MOKa3aHo, 4TO B Genke M3 KalbUHTa CO/IEPXKUTICA BGONMBLIE KHCIBIX M
Spir it 0.0 16,601 (0045 o 5 MEHbLUIC OCHOBHBIX AMWHOKHCIIOT, 4YeM B Oe/llke, BbIZeNICHHOM W3 apa-

pasnuyke B aMMHOKHMCIIOTHOM COCTaBe OeJIkOB NepiaMyTpOBOTO M NpH3M¥
THYECKOTO CJI0EB PAKOBMHBI OIHOTO M TOTO e oprammsma [271, 297].

B tabn. 13 Ha npumepe MCCelOBaHMS DAKOBMH [IBYX COBPEMEHHBI)
MonnockoB Arina nigra uw Pinna nobilis otyetnuBo BHOHO pasnuume §
KOJIHYECTBEHHOM COOTHOIIEHHH aMHHOKHCIIOT B NMEeplIaMyTpOBOM M TIpU3ME
THYECKOM CJIOAX OHOTO M TOTO e MOJUICKa. Beicokoe copepranit
TTIMLMHA, aJlaHHHA, CEPMHA M acCNaparMHOBOH KHCIOThl XapakTepHo [Ulf
KOHXMOJIMHA NepnaMyTpPOBOTO CJIOA PAKOBHH BCEX MOJUIIOCKOB. KOHXHOMMF
NPU3MOBOTO CTIOA OTJIMYAETCA OT KOHXMOJIMHA MepIaMyTpOBOTO ciiof Borel
HU3KHM COJIEpP)KaHMEM aJlaHWHa W CepHHa.

B HacTosilee BpeMs WH3BECTHO, UYTO AMMHOKHCIIOTHBIi COCTAB Gemkof
KaJblUMTa OT/IMYAETCH OT COCTaBa aMHHOKMCIOT GelKOB, HaXOOALIHXCH °
aparoHute. BrepBbie 3T0 pasjMuHE B COCTaBe AMHHOKMCIIOT ObIJIO yCTAHOH
newo B 1951 r. [502]. 3arem pa3nuuMe B COClaBe aMHHOKHCIOT aparoHu®
H KanpuuTa BbU10 nokasano JitberncoHoM [268]. B kanbuuTe ycTaHOBIEH
68

TOHHTA.

Bonee noppobHo m3yuema oprammueckas MaTpHlld PaKOBHHBI KapaKaTH-
Ubi (Sepia). PakoBuMHa KapakaTMLl COCTOMT W3 aparonurta. Cenmus wWmu
Kapakatnua othocutest x kmaccy Cephalopoda, x momknaccy BHYTpEHHepa-
KopuHHbIX Endocochia. K stomy momkiaccy oTHOCATCA Takke OCbMMHOTH,
Kanbmapel, cnimpysia, U3 MCKoNaembx — GeneMHHTBI. PakoBuHa y 3THX Opra-
HH3MOB HaXO[IMTCA BHYTDH Tejla, MaHTHA IIPMKPENJIeHa K BHEIIHell CTOpOHe
PakoBuHbl. BHelmmwit BuA cenmu — Kapakatvupl (Sepia) npHBeoeH Ha pHC.
13. Cospemennbie kapaxamipl (cenuu) u CIIMPY7IBI ABNAKTCA IpENCTABH-
Tenavu orpaga Sepia Naef. IonoxkeHHe pakOBHHBI B Tese CelMM CXeMATH-
YECKM TipeficTaBNeHO Ha pHc. 14.

B mownorpaguu [I1.I1. Haiimuua [174] npencraBnen matepuan no crpoe-
HHI0O paKOBHHBI COBPEMEHHBIX cemuil. PakoBMHA cenuu npeacraBiser coboi
HOpHCTYI0, OBANIBHYI0 MIACTHHY, COCTOALLYH M3 4 OCHOBHBIX YaCTei: IMTA,
Uma, wiM poctpa, M (apMakoHa — BILYTHA M BHIKH (puc. 15 u 16).

BEPXY NOPHCTBIA CIOH PaKOBMHBI NMOKpHIT TOHKHM POTOBBIM croeM. FHo
KpasM pakoOBMHbI HMeeTcs pOTOBOIH CIIOH (kpa#t mmra, cM. puc. 16).
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CoctaB AMHHOKHCIOT KOHXHO/MHA TIEpIaMyTPOBOrO W MPHIMATHYECKOTO ¢/I0EB PAKOBHH COBPEMEHHBIX Momockos [297) oo 12
Atina (Pinna) nigra Pinna nobilis
n aMy T npu BB CNO#
eprnamMyTp 3MO cno!
AMHHOKHCIIOTBI [RpmEreyTp MPHU3IMOBbINA CI100
) MOneKy- MOJIEKY - ]
MK /T N, % nApHAA MKT[T N, % NApHAA MKr/r N, % r:;::uy - & 2 MoneKy-
dpaxmma dpakumn Gomwamn / % ;ﬂpzl:f"a
JInauu 247 1,9 1,8 145 0,7 0,8 176 1.6 93
THCTHH Cn. - - 70 0,3 0,4 Cn. i : lég 8,5 06
ApTHHUH 658 4,2 4,1 252 1,1 1,1 390 3,0 43 S 4 0.5
AcriaparvHOBas KHCIoTa 1535 12,8 12,6 1750 9,6 10,4 948 b 13'5 e . 1.5 1,7
TpeoHuH 153 1,4 1,4 173 1;:1 1,1 11 13 1,8 = 20,5 23.3
Cepun 920 9.1 9,5 530 3,7 4,0 499 6:4 9’0 - : 14 135
I'nyTamMHHOBAs KHCIIOTA 556 42 4,1 330 1,6 1,8 320 29 4'1 ol 4,1 4,6
[ponun 239 2,3 23 314 2,0 9.9 118 1’4 2’0 3 1,6 1,9
s 1320 19,5 19,2 4390 42,2 46,2 829 14.9 510 : 5(‘}8 19 2.2
Ananun 2514 314 308 530 43 4,7 1353 80,5 o i 32,5 36,9
MsonefuuH 309 2,6 2,6 334 1.8 2.0 177 1 i 31 5.0 59
Banun 266 2,5 2,5 930 58 6,3 145 1:? 24 013 3.0 34
Tettusn 503 4,3 4,2 1220 6,8 74 262 2.7 38 315 4.9 5.6
Tupoaun 279 1,7 1,7 2130 8,6 93 177 13 19 g 39 45
DeHuiananus 442 3,0 2,9 472 2,1 2.3 208 17 e e ‘;,6; 5.3
. = = i ’ ' 2, 24
101,5 99,7 91,9 100,0 70,8 1 r :
AMHHHBIH a30T 1260 - - 1930 = & 1036 * 100,0 ) 875 100.0
AMMHaK 151 9.9 - 70 3,0 L 134 106 - -Ugg -
’ = 37
PoroBoii Cnoii ABIAETCA, BEPOATHO, MEPHOCTPaKyMOM. B oTaenbHBIX Mo
) ’ OHHAMHYECKH M 3JIeK
YacTAX PaKOBHHBI KapakaTHLIbI cofepKaH1e a3ora Pa3iHiHO  ofpasoBaHus Kapﬁouarargl::ﬁ:z:;qim;:l(hmxﬂ [55156!;b CBA3AH C NMpoLeccaMH
(tabn. 14). Pasiraie OBMHE ~566].
B @MHHOKHMCJIIOTHOM COCT4BE€ Da3/IMUHBIX CJIO€B PAKOBHH COB-

Bbula HecleNoBaHa TAKKe OpraHMuecKas MaTpuua Jpyroro BHAA Kapa
KaTHupl — Sepia pharaonis, HaiifieHHO# B AHIAMAaHCKOM MOpe (ta6n. 15).
B ruAponM3aTax OpraHWYeCKOHW MaTpHllbl, BbIZIETIEHHON H3 IEPUCTOTO H
POrOBOTO CI0EB PaKOBMHbI Sepia pharaonis, Gbu10 0GHapYyXeHO 15 amuno
KHUIOT, KpOME TOro, Ha XpoMartorpamMmax GbUIO YCTaHOBIIEHO HaJTHYHE
mMcTMHa ¥ TiokosamuHa [103]. CpaBHuTeNbHbIE [@HHBIE O COMEPXKAHHE
AMMHOKHCIIOT B CJIOAX PAaKOBMHbI KapakaTHIlbl MMPEJICTABIIEHBI B tabn. 16
HekoTopoe pasiMuMe B KONMUECTBEHHbIX COOTHOLICHWAX AMHMHOKHMCIIOT, BIY
[MMO, CBA3aHO C BHIOBBIMH Da3/MUHAMM HCCIIE[IOBAHHBIX PAKOBHH Sepit
pharaonis u Sepiaesculenta. MHOTHE MCCIIE[OBATENH OTMEUAIOT XOPOILIO BBIpA:
JKeHHOE BH/IOBOE pa3liiyMe B COCTaBe aMHHOKHCIOT OpraHuYecK ol MaTpuLb
PaKOBMH MOJUTIOCKOB. XapakTepHO, 40 COCTaB AMHMHOKHMCIOT POTOBOT(
QI0A PAKOBMHBI HECKOJIBKO OTJIMYAETCA OT COCTaBA AMMHOKMCIIOT nepuo
CTpaKyMa ApYTMX BH/IOB MOJUIIOCKOB BBICOKHM CO/JIEpKAHMEM CCPHHA I
acTiaparMHOBOH KHCIIOThl. B03MOXHO, uTO B pOTOBOM CIIOE oBpa3ywTct
KOMILIEKCH! KOHXMONMHA C MyKonoimcaxapuaaMu. Takod KOMILIEKC Tep
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PEMEHHbIX [IBYCTBOPYATBIX MOJUTIOCKOB OBIIO YCTAHOBJIEHO paHee ANOHCKHM
nccnenona{enem AkHAMOR [275], KOTOpbIi CBA3BIBAET 3TH PaVIMUMA CO
CTPYKTYpOH pPaKkOBHHBI, ClelHpHYHOCTBI0 e¢ cTpoeHHA. JlereHc u ap. [319]
ONpEeNie/IMiM  COCTAB aMMHOKHMCIOT B pPAKOBMHAX S5 BHOOB MOJI.';'HDCKDB

kKnmacca Cephalopoda M nokazanu Gonw
IyI0 BHAOBYIO CIie )
KOB pakoOBHH. Y b4 undHYHOCTh Ben

koﬁB;?T; ::é)e}:l:lneﬂo COZiepxkaHHE YIIIEBOIOB H AMHHOCAXAapOB B OpraHMtcc-
> BBIJIENIEHHOH M3 CJI0€B pakoBUHbI Sepia pharaonis (cMm.ctp. 76).
Okegﬁlioagzncéloz 2}3{ gpy;c;;z nulz‘x;;cenun — Sepia officinalis  (AtnanTuyeckwuii
") oo ¢ OTpﬁ : o yrnesonos. Takum o6pasom, porosoii
il OPHCTOrO CJ10A MOBBIIEHHBIM COJIEPHKAHHEM YIJIeBO-
e oK HH4, OJIHAKO ero KOJIHYECTB) 110 OTHOLICHHIO KO Beemy
conepm};ame ; ;1 3HauMTeNbHO Menblue (2,75%). XapakTepHo Bbicokoe
» . 0KO3aMHHA B ruaponusatax o0boux cioeB cenuu  Sepia
Pharaonis, 4To faeT ocHOBaHMe chesiaTh MPEdIIONIOKEHHE O NPHCYTCTBUH
XMTHHA B OpraHuveckoil Matpuue. ITpu nomomu xpomatorpaduu na Gymare
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Pu c. 13. BuewHwit BuL kapakaThubl Sepia pharaonis

P u c. 14. TTonoxeHne pakoBHHEI B Tene cenu (kapaxatuust) [174]
I — paxkomuma; 2 — koxubii cnoi; J — rnasza; 4 — wynansua

Puc. 15, Buewunnit BUO pakoBHHBI Sepia pharaonis

Puc. 16, Cxema pakoBHHBI CeNUH (BHII CBepXy)

] — mmt; 2 — B3gytme; J- kpat umTa (poroso@ cno#)




GoutH ODHAPYXEHbI ITIIKO3aMHMH, TalaKTO3aMHH W 3 HeuaeHTMHMUHMpO-
paHHBIE AMHHOCaXapa, KOTOpPbIE HA OCHOBAHMH JIMTEPATYPHBIX [AHHBIX
[304] MOTYT COOTBETCTBOBAaTb IO MOJIOXKEHHI HAa Xpomatorpammax D-
¢ppyxTosamuny, D-mannosamuHy ¥ D-kcunosamuny. B porosom M mnopuc-
TOM CIOAX HAXONATCA OJIHM W Te e aMHHOCaxapa, YTO YyKasbIBaeT Ha
APHCYTCTBHE OJHMX M TeX Xe MYKONOJIMCAXAPHIOB B COCTaBE OpraHMYec-
KOl MaTpHLBl ODOMX CI0EB M, BEPOATHO, HA MPHCYTCTBHE XMTHHA.

HepmasHo T'mnec u ArHuxoprpu [355] BBIZENHIM XHTHH M3 KJIEBHIHOTO
otpocTka Sepia officinalis, koTopslit pacnonoxkeH oko0l0 POTOBOR MONOCTH
sapotHOro (“KIioB monyras”). XoTA 3TOT OTPOCTOK He CBA3AH C PaKOBH-
HOi, BCE e OOHapyXeHHe XMTHHA B CCNMH [aeT BO3MOXHOCTb CYOHTh O
cnocoBHOCTH OpraHM3mMa BbIpaGaThIBaTh XHTHH M O MPHCYTCTBHM XHTHHA B
paKoBHHe XHBOTHOTO. TIpH HMCCNIe[IOBAHMH OpPraHMYeCcKOH MaTpHLbl paKOBH-
mel Sepia officinalis u xansmapa Crereman [527] BbIOenHN npemapar,
cocrapnsommit 2% o1 kommectBa Oenka, WK-cnmektp kortoporo Gein
HAEHTHYEH XHTHHY.

Hanuue XxMTHHa B OpraHMvYecKoii maTpvue pakoBHHbl Sepia pharaonis
BbUI0 TMOATBEPXKICHO MCClIeNOBaHHAMM mNpH nomoid HK-cnek rpockomuu
[103]. MK-cnexTpbl OpraHWueckoil MaTpHlbl POTOBOTO W MOPHCTOFO CIOEB
PaKOBHHbBI HCCIIC/IOBAHHOH CemMM ToKa3aHbl Ha puc. 17. Tlpu cpaBHeHMH
CNEKTPOB OpraHMueckoil (paxkuud H3 porooro cnos (@) W MOPHCTOTO
cnoa cenuu (6) co cnekTpamu aunentHpoB DL-rmuuun -muuuHa (8) W
DL -anamun-DIL-cepuna (2) moxHo cienats BoiBof, uto MK-cnextpsl nor-
NOIIEHHA KOHXHONMHA pOTOBOro crnos umetT Gomeiuoe cxonctso ¢ MK-
CIeKTpaMH TOTTIOLEHHs ITHX aunentHaoB. O6Hapyxeno, yto MK- cnexTpei
MOTJIOIIEHUA 3THX COe[MHeHMil coBnafalwT no HaGopy uactor B obnacTH
4000—7000 cm™ !, Ho B HEKOTOPBIX CIY¥aAX WMEIOT PaxTHYHYI0 WHTEHCHB-
HOCTb. D70 pasnHuMe MOXHO ODBACHHTH NOBBILIEHHBIM COJEPXKAHUEM ITH-
IiHAa, ATaHHHA M CepHHa B Mpenapatax KOHXHOIMHA M3 POTOBOTO CJIOA H
OTHOCHMTE/IbHO MEHBIIMM COJIEPXaHHEM B HHUX acraparMHOBOH KHCIIOTHI (Mo

CPaBHEHMIO C OpPraHMYECKHM MpCNapaTtoM M3 MopHcToro cnos). B mpenapa-
T€, BBUIE/IEHHOM M3 NOPHCTOTO CNOA, GoNee APKO MPOABJIACTCA NPUCYTCT-
BHE XATHHA, TAK KaK CNEKTP Npenapata M3 MOPHCTOrO CIOA BKIIIOUaET BCe
MoNockl, XapaKTepHbie s XWTHHa (cm. puc. 17,6, 0). HK-cnexkipsl KoH-
XHOJIMHOB M3 POTOBOIO H MOPHCTOTO C/IOEB 3HAYMTENIBHO OTJIHYAIOTCA OT
m;cuekrpa KONJareHa COEIMHMTENIbHOH TkawW Obika (cm. puc. 17,
@, 6, 2, 0,). Ocraerca HescHbiM, novemy MK-cmexTp KOHXHONMHA He O1-
PaxaeT BHICOKOE COIEp)KaHMe acTaparHHOBOH KHCIOTHI, B TO K€ BpeMA 10
PAHHBIM AMHHOKHCIIOTHOTO COCTaBa B KOHXHOJIMHE, BBIJIEJIEHHOM M3 DaKo-
BHHBI CenHH, CONEPNHMTCA 3HAUMTE/IBHOE KOJIHYECTBO aCMaparHHOBOH KHCIIO-
Tbl. MoXHO NpenookuTh, YTO B OPraHMYeCKOH MAaTpHlle CenuH, ocobeHHO
M3 nopuctoro cnoA (NpH3MaTHYECKOTO) MYKOMOJIHCAXAPHIbI IPOYHO CBH-
3BIBAOTCA C ACNAParHHOBOH KHCIOTOH M HEKOTOPBIMH [APYTHMH aMHHOKHC-
70TaMM, B pe3yiibTaTe Yero XapakTepHble YACTOThI ITHX aMHMHOKHCIIOT He
nposBasiTcAa M He obHapyxmusawtca B MK -oGnacmu cnextpa. Ilpucyrcreue
XHTHHa B OPraHHYEeCKOH MAaTpHile PAaKOBHH OOHApYXKEHO TaKxke APYrHUMM
Heenepopatenamu. HenapHo Gpuio MOKa3aHO HAalHYME XHTHHA B HAKPOMHE
(bpakumn xomnxuonmna) nexotopsix paxkosuH — Nautilus, Nucula, Pincta-
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Puc. 17. MK-cnekTpbl NOTNIOLUCHHSA

4 — OpraHMYecKas MaTpPUUA POTOBOTO ¢jlof cenku; § — OpranvYecKas MaTpULA MOPHC-
Toro cnona cemuu; 6 — DL — romumn—ranuwnn; ¢ — (DL-ananun-DL -cepun) ; O — xuTHn;
€ — 3nacTuH Gbika

da, Pteria, Mytilus, B KOTOpBIX KONIHYeCTBO XHTHHA coctaBaser ot 0,5 mo
6% Ha cyxoi Bec HakpoMHa [357]. OTH McCnefoOBaHMA [1al0T OCHOBaHHME
paccMaTpHBaTh HaKpPOMH KakK Mykonomucaxapua. BoamoxHo, uro B Bonee
NMPUMHTHBHBEIX OpPTraHM3Max KalbUM(pUKaUuA pa3nuta crnabee W XUTHH NpH-
JaeT IMPOYHOCTh CTPYKType OMOpHbIX TkaHed. C pasBHTHEM INpOLECCOB
KanbUM(pHKALNH KOJMYECTBO XHTHHA B CKEJIETHBIX TKAHAX CHHXKATIOCH.

Al Bunorpapmos [40] Bbickasan mHeHMe 0 TOM, uTo Haubojee Opes-
HHE HCKOMaeMble OPraHM3Mbl (HANpHMep, TPanTOJIMIbI) MMENH B OCHOBHOM
XMTHHOBBIH CcKeJeT. XMTHH LIHMPOKO paclpOCTpaHeH B >KHBOTHOM MHpE, B
pacTeHMsX, MHMKpoopranv3max [69, 87, 423]. XuTMH — HepacTBOpPHMBIH
MOJIMMEDP H B CBA3M C ITHM MATOAOCTYTIEH Pa3pyLIeHHID MUK POOPraHH3MAMH
M BO3[EACTBHI0 BHeLIHed cpembl. XakMad [373, 374] MHoro JieT mOCBATHII
M3yUCHHI0 XHTHHA KaK OCHOBHOH OT/IHUMTENIBHONM YacTH KYTHKYIIbl HACEKO-
MbIX M paKoobGpa3HbIX. (!}H NpHILIET K 3aKJIIYEHHI0, YTO B CKEJIETHBIX
TKaHAX Gellok CBA3aH C XMTHHOM KOBQJIGHTHbIMM CBA3AMH, IpPH ITOM
obpa3ytorcd KOMIUIeKCbl — rrnukonporedHpl. Ilo ero muenmio, 6Genok
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Tab.auwa 14

Copepxanmne asota (B % Ha cyxoi Bec pPakoBHHbBI)
B pa3sHbIX 4acTAX pakoBuHbl Sepia officinalis [103]

YacTs pAKOBHHBI O6p. 1 O6p 2 O6p. 3 O6p. 4

Bany THe 0,7 0,92 0,94 0.82

nuT 042 0,62 0,23 042

Kpait mm1a 6,0 6,0 23 6,43
Tabauya 15

XapaxkTepuCcTHKAa npenapatoB OPraHMYecKOH MaTpHLBbI,
BBIIENIEHHOH M3 pakoruubl Sepia pharaonis [103]

::;xon ey JneMeHTapPHLIA COCTan
Cnon
DEKOBH= cilon C H N O* C/N 3ona
HbI
Mopuctsiit 5,6 6,6 46,57 6,08 9,70 37,78 4,80 0.0
cno#t
Porosoit 2,75 16,7 46,46 6,21 11,66 35.67 3.90 0,0
cro#t
Konxuonun - - 511 6,6 16.6 Crnenel
[s68] cepbt 0,75%

*KonuyecTBo KHCNOPOa BLIYMCIICHO MO PA3HOCTH.

CBA3aH C XWHTHHOM IpH [IOMOIUH OCTATKOB 4ACMAPATMHOBOM KHCJIOTHI H
ructupnHa. K toMy ke saxmiovenuto npuuum Armeyn u Llona [286].

T'ucroxumuyeckue HCCITIe[1I0BAHUA [OATBEPIHITH MHEHHE XakmaHa o cBA-
3 xutHHa ¢ Genkom [506], mpu oTom Obisla YCTAHOBJIEHA CBA3b MEXIY
N-auneTunriioko3aMHHOM U KapGoKcuiibHBIMU TpynnamMH Genkos. OObiuHo B
OpraHM3Max HAaXOOAT - XHTHH, f; XMTHH, M Y- xuTuH. JKenve [423] onwucan
CBOHCTBA XMTHHA, /aJl CXeMY pPaclipOCTpaHEHMA XMTHHA B pPasHbIX IpyInmax
KMBOTHOTO MHpa B CBA3H C NOJIOXEHHEM WX B IBOMOUMOHHOM pany. Ilo
MueHHio Drnopkosa [346], xumuHONMTHuecKasd QepMeHTATHBHAA CHCTeMa
ABJISIETCA OHOHM M3 Hauboyee [peBHMX OGUOXMMHUeCKHX cHcTeM. OHa cBi-
3aHa HENOCPE/ICTBEHHO C JK30CKENeTOM OpPraHH3MOB M C NpPOLECCAMH Iiepe-
BAPMBaHMs 3THX KMBOTHBIX JpYTMMM opraHusmamu. GepMeHTbI, paspyluar-
IlMe XMTHH, GbUIM HaiileHbl BO MHOTMX opranmsmax [87, 373, 374].
ITpemnoxena cxeMa CTpOEHHSI XMTHHOBBIX BOJIOKOH, I/I€ CBA3W OCYLUECTBIIA-
0ICA MeX/ly MONEKY/IaMH B OJIHOM HalpaBJICHHH 3@ CYET KHCIIOPOIHBIX
MOCTUKOB, B /[pYIOM HanpaBjJIeHHH — 3da CUeT BOJIOPOJHBIX MOCTHKOB
[507]. OtHowenue xutHHa k Genky B pa3HbIX OPraHM3Max Konetnercs ot
1:1 go 20:1 [286, 373, 374].

Xeiip u Jibencon [383] cumralor [OCTATOUHO XAPAKTEPHBIM COJEpPKaHHE
AMHMHOCAXapOB B pPAKOBMHAX MOJUIIOCKOB pa3sHbIX BHJOB M  KJIACCOB
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TaGauye 16

CO,[[Ep}KaIIHE AMHHOKHCIOT B PAKOBHHC CeTIHM,
B Koaaarene Gecno3BoOHOYHBIX H NMO3BOHOYHBIX

AMHHOKH- Sepia  pharaonis Sepia esculenta ; '
CIHOThI [IEJ] 4 562] I g Sepia Eofcon
(cpennee BCH

WUEN0 ‘0o ) - _ | PAKO | g nos- 10380~
TaTKOB nopue- poroBoil | mopHeTLIl | poroBoit | BHHA .
AMHHOKH-  |TBIF CNOF | ciof enoit cnoit [318] :2:";0[;'2 o] T‘;:‘:TH
cnot/1000)

Acnaparu- 172,2 63,2 178.5 142,2 116 77.1 48.0
HOBas K-

crloTa

Tpeonux 51,2 50,9 39,3 62,5 43 50,00 20,6
CepuH 1013 592 96.0 59,3 98 19,8 39,1
I'nytamu- 70,4 29.7 41.9 65.6 73 93.6 73.5
HoBas

KHCI0Ta

Mponuu 509 528 31,5 82,7 107 13,3 118,1
I s 103,8 128,5 41,5 65,6 120 309.6 3295
AnaHuH 87,0 87,2 435 87.8 106 242 108,2
Banuu 342 50,8 44,5 76.0 40 37,0 214
MeTHoHHH Cn. 7,1 1,1 2.2 10 37,0 69
H3oneiumH 97.5 452 41,6 33,7 20 85,6 12,7
JTeiumy 51,8 77,6 60,0 62,7 51 27,1 24,5
Tupoaux 80.3 92,6 833 62,5 60 33 3.6
Menunana- 31,5 21,0 30,0 313 60 93 143
HUH

JIu3uH 31,5 420 83,7 49,1 38 769 28,2
Tuctuiing 21,0 27.5 224 64,2 49 5.8 354
ApTHHHH 322 315 446 333 22 45,2 484
Oxkcunpo- 0,0 0,0 0,0 0.0 0.0 76,9 6.6
TIMH )

OKCHIIM3HH 0,0 0,0 0,0 0,0 00. 133 90,5

Coepianue YIIeBOAOB M IMIOKO3AMHHA B NMPENapatax OpPraHHYECKOii
MaTpHibi, BBUIENEHHOH M3 pakoBuH Sepia pharaonis [103]

Yeneponbl, % wHa cyxoi I'nioko3zamun, 8 % Ha cy-
Cnon Bec XON Bec
npenaparta PAKOBHHbI npenaparta PAaKOBHHBI
MopHcThi 17.4 5.8 6,4 5.8
Porosoit 121 0,33 16,0 0,44
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P uc. 18 ConepwaHue rMOKO3amMHHa B PAKOBHHAX pa3HBIX
monmockos (8%) [383]

(puc. 18). Bonee npUMHTMBHBIE 110 CBOEMY Pa3BMTHI0 MOJUTIOCKH COHEPXKAT
3HAYMTEJIbHBIE KOJIMYECTBA ritoko3amuHa (cbiwe 10%), B 10 ke Bpems
npejcTaBuTenM Gonee BBICOKO pa3BHTOH Tpymnbl MoJumockoB Neogastro-
poda copepxatr menee uem 0,0001 % rnwoko3amuHa. JlereHc cuMTaeT mokasa-
TeJIbHBIM OTHOLUCHME COOEpxaHuA Oenka K aMMHOCaxapaM B paKOBHHAaX
BecnozpoHounbix. Tax, nmo ero pJaHHeiM, miA Amphineura oTHOILIeHHe
Benok/amuHocaxap pasHo 1, mna Cephalopoda—2, Gastropoda, Pelecypoda,
Brachiopoda — 100 w BbIe, mis pakooGpasueix — 150, mna ryBox —
okono 11. Jloka3zaHo, YTO colepiKaHWe AMHHOCaXapoB B PaKOBMHAX 3HayM-
TENIbHO H3MEHAETCA B 3aBUCHMOCTH OT TMOJIOXKEHWA MOJUTIOCKA B (HIIOTEHe-
THueckoM psany (cm.Tabn. 12) [311, 319].

Ha ocHoBaHMM ONpefeneHMsi COCTaBA AMHHOKHMCIIOT GenmkoBbIX ¢hpakimii
pakoeun 200 BupoB mounockoB Xeiip u JfiGencon [383] ycranoBunm
ONpefieIeHHOE COOTHOLIEHHE MeXJly CTPYKTypOH pPaKOBHHBI H COCTaBOM
amuHoKucnor. OcobeHHO BbIpasuTelbHbIE JaHHbIE BbITH MMM MOJyYeHbl NPH
MCCIeNloBaHMM paKoBMHbI Mercenaria veredus W OT/IMYHBIX OT Hee IO
CTPYKType, HO M/EHTHYHBIX [pyr Jpyry pakoBuH Mercenaria edulis u
Mercenaria californ. IlomoGHbie wuccienoBaHHsA ObUIM NpPOBEIEHbl paHee
Ibkoncom u Bannentaiithom [425]. Ilpu 3TOoM GbUIO NOKA33HO, YTO MEpia-
MyTpoBas, OGbIYHO aparoHMTOBasi, CTPYKTypa CBsi3aha ¢ Goiiee NPUMHTHB-
HOit opranu3aumeii mommockoB. Takum obpa3zom, obpasoBamue, Mopgoro-
THYeckOe CTpOEHHEe W CTPYKTypa PaKOBHUH pa3sHBIX BHIOB MOJUIIOCKOB
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CBA3aHBI C COCTABOM aMMHOKHCIIOT, XapaKTepoM CTPOEHHA OpraHHYecKoi
MATpHllbl, COHNEPXKAHMEM TMOJIMCAXapHIOB (XHTHHA M JIPyTHX), a TaKXe ¢
KOJIHYECTBOM aMHHOCAXapoB B OPraHMYeCKOH MaTpHIE.

IIpy cpaBHeHMM COCTAaBa AMHHOKHCIOT B PaKOBHHaX 3 KIaccoB MoIl-
JHCKOB — apxHoracTponof, meneuunop u uedanonon — ObUlo yCTaHOBIIE-
HO, YTO payIHYMA B COCTAaBEé aMMHOKHCIOT B PAaKOBHHAX CBA3aHbI C
pa3NMYHBIM [OJIOKEHHEM MOJUIIOCKOB B TAKCOHOMMYECKOM pAdY 3TOTO
tHna opraiusmoB. Ilo wmmenuio Jlerenca [318], mopdonorusa pakoBuH
ABJIACTCH HEKOTOPBIM OTpPaXXEHHEM IPOLIECCOB, CBA3aHHBIX C GHonoruuec-
KOH [JeATeIbHOCTbIO OPTraHMYeCKOH MaTpuupl. I'eTeporeHHas npHpoga opra-
HHYECKOW MATpHLbI B paKOBHHAaX 6bula YCTAHOBIIEHA MPH MOMOILM 3JIEKTPOH-
HOWH MuKpockomuu [348, 364, 365]. IlpenamonokeHue, UTO aMHHOKHC-
JOTHBIA coCTaB DeJNlkoB B paKkOBMHAX H3MeHAETCA B 3aBHCHMOCTH OT
TAKCOHOMMYECKOTO TOJIOKEHHA MOJUTIOCKOB B (DHIIOTEHETHYECKOM pAZLY,
Beuto BhICKa3zaHO  pAfoM Hccremopatened [318, 347, 348, 383, 505].
Boum  rtakxke wHccneoBaHbl GelKH MepHOCTpaKyMa pakOBMH 27 BHIIOB
TacTpOMoO/ M [BYCTBOPHAThIX MOIUIrCKOB, [463]. B cocrase mepuocrtpaxyma
ObutH OBHApYXKEHBI TAK)Xe JMMHObI M HeHTpalbHble MOJMCcAaXapH/bl. Ycra-
HOBJIEHO, 4YTO Oe/IKH MepHOCTPAKYMa MOPCKHMX [IBYCTBOPYATBIX MO AMHMHO-
KHCIIOTHOMY cocTaBy (InaBHbIM 00pa3oM IO MOBBINIEHHOMY COJIEpPXaHHIO
[JIMIHHA) OTJIMYAaKTCH OT GeNIKOB NEpPHOCTPAKYMA IPeCHOBOIHBIX MOJLTIOC-
koB. Takoe TaKCOHOMHYECKOE pa3IHyde aBTOpbl Habioflamd B COCTaBe
aMHMHOKHCIIOT [BYCTBODYATBIX W TacTPOINOLL.

Herenc u limmpr [318] npuwmcnsior GenkoBylo (pakiHio pakoOBHH
MOJUTIOCKOB K THIY KepaTHH- MHO3MH - INHOEPMHUH - QHOPHOTEH, T.e. K THIY
k—m—e—f-BenkoB [285]. B Genkax tima k—m—e—f-THma no3BoHouHbIX (KO-
JareHa) XapakTepHO OueHb HeGONBLLIOEe Ppa3MuHe B COCTaBe AMHHOKHCIIOT.
B ornmume ot konareHa GekH, comepkalinecs B paKOBHHAX PA3JIMUHEIX BHIOB
MOJITIOCKOB, HMeI0T B0Jibllioe pa3HooOpa3He aMHHOKHCIIOTHOTO COCTaBa.

OcHoBriBasick Ha GoJjiblIoM uuciie paBoT, NMOCBMIIEHHBIX M3YYEHHIO TMPO-
neccoB KambiMguKkauuu B OHONMOTMYECKHX cHCTeMaX H Ha paboTax B
obnacTH M3yueHMA CpaBHMTENbHOH OMOXMMHH MmonmockoB, lereHc u pp.
[311, 312, 319] HanpaBuiIM CBOM HCCIIE[OBAHHA HA ONpE/IeNIeHHe COCTaBa M
KOJIMYECTBEHHBIX COOTHOLUEHMH aMMHOKHCIOT B DelKkax paKkoBHH MOJUTIOC-
KOB, MpHHA/UIEXAlIMX K Pa3HbIM KJaccaM, YTO [alo BO3MOXHOCTh YCTa-
HOBHTb MECTO TOTO HJTH MHOTO OpraHMama B ¢uioreHermueckom psanay. Ha
ocHoBanMH 3toro JlereHc u ap. [319] npeanoxunu cxemy pacrnpeneseHus
OTAE/IbHBIX BMIOB MOJUTIOCKOB B GuioreHetnyeckom pany. Mmm  Gbiu
H3yYeHbl PaKOBHHBI MOJUTIOCKOB pPa3HbIX KIACcCOB: OT 0oJiee MPUMHMTHBHBIX
oo Gonee 3BOJTIOLUMOHHO pa3BHTbIX. OHM NMPHIM K 3aKJIIOYEHHIO, YTO Bermok
pakoBHH Bonee NMPUMHUTHBHO OPraHW30BAHHBIX MOJUTIOCKOB COAEPXKHT Bob-
IiMe KOJMYecTBa TNIMUMHA. [lns ©Oojee pa3BHTBIX OpraHW3MOB IpEeHMY-
[IeCTBEHHBIMU HBJIAITCA TPEOHMH, ITIYTAMHHOBaA KHCIOTa M 0COGeHHOo
aclaparvHoBasa KHCIIOTA. ,Ilereuc H [pYTHE BbICKA3alM NpednoJIOKeHHe o
TOM, uTO GesikoBas MaTpUua BhINoNHAET (YHKUMI0 HOHOOGMEHHBIX cMoJI. B
Ge/IKOBOH MATPHIE pPAaKOBMH HWMEHTCA aKTHBHbIe LEHTPhI, B KOTOpBIX
KOHIEHTPHPYIOTCA KAaTHOHbI M aHWOHBI, OTBETCTBEHHble 3a 0Opa3oBaHMC
MuHepansHoi daser [77, 311, 319].
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Tak, HanpuMep, acnaparMHOBasi M TJIYTAMMHOBAA KHCJIOTBI BbIMOJIHAKT
G YHKLHH dHKCcauMH KanblMA, CTPOHLMA, MarHus, a aMHHOKHMCIOTHI JTH3HH,
THCTHIHH, aprHHHH MOTYT Yy4YacTBOBaTb B Npolleccax KOHUEHTpaluud kapbo-
HATHBIX HOHOB, a Takxke uoHoB POg u SO4 3a cuer CBOMX OCHOBHBIX
¢ynxumit  [77, 378]. [IlpeacraBnenne © BIMAHHH OPTaHHYECKOH 4acTH
PaKOBHHbI Ha ToIMMopdHOoe o6pa3oBaHue KapBoHaTa KasbUMA BHICKA3anH
raxoke Kurano u Xyn [435]. Omm mccnemoBamu B 1aBOpPaTopHLIX yCilo-
BHAX BJIMAHME AMHHOKMCIIOT, OPYTHX OpPraHHYecKMX KHCIIOT, M[OMcaxa-
pHIOB Y TJIMKONPOTEHHA HA MOJMMOPGHYI0 KPHCTAM3ALMI0 KapbGoHata
KanbUMA M3 pactBopa OGuxapGoHaTa KamblMA. BbUIC YCTaHOBJIEHO BIIMAHHE
rIyTAMHHOBOHW KHCIIOTBI, TJIMIMHA H CepMHAa HA OCAKICHME BaTepUTa M
KanpMTa. Kanbiwii MocTynaeT M3 MaHTHM, Ille OH HAaKalUTMBaeTcs B pe3yllb-
tate ofbMeHa BelecTB B oprahusme. OOpa3oBaHMe KajbUMTa MOET [pH
HAJIMYHM aprUHMHA, JlaKTaTa, CyKUMHaTa. lluTpar, MajaHaT M TJIMKOreH
ocnabnAnT cKopocTh OCaX[eHHa KkapbGonata. Takum o6pa3oM, Mpouecchl,
MpOMCXOAsALIME NMpH 06pa3oBaHHH MHHEPANbHOH YaCTH PAKOBMH MOJUICKOB,
MOXKHO PacCMAaTpHBaTh Kak BHOXMMMYECKYI0 MOJIENb Kbl HKAIHH.

B nocnemmue ropgpr HakonsieH OONBLIOH Marepuan MO COIEPXKaHHI
OpTraHMYeCKHX COe[IMHeHMil (6ekoB, AMHHOKMCIOT, YTJIEBOIOB M 1Ip.) B
PAKOBHHAX MCKOMAeMbIX MOJUTICKOB M JPYTHX Gecro3BOHOYHBIX, B KOCTAX
MCKONAeMBIX OCTATKOB MO3BOHOYHBIX pAa3HOTO TEOJIOTHYECKOTO BO3pacTa.
ITH ZaHHble TNpeACTAB/IAKT OoJblIO# HHTepec W [awoT OOraTelii Martepuan
A FeOXHMHUYECKHX, IBOJIOUMOHHBIX MAJICOHTOJIOTHYECKHX, CTpaturpa-
¢buueckux M OpyrHX uccre/loBaHud. [InotHoe pacnonoikeHue KpHCTAIIOB
KkapboHaTa KaybUMA (A TAKXKE OKCHANATHTA) B PAKOBHHAX GeCHO3BOHOYHBIX
HCKIIIYaeT BO3MOXHOCTb I[IPOHHMKHOBEHUA MHKPO(I)J'IOP!)I, BO3[yXa H BOIbl
B TOHKHE TPOC/IOH OPraHWYECKOH MaTpHIbl pPaKoBHH. JTo ofecneunBaer
YCTIOBHA Il KOHCEPBALMH OPTaHWYECKUX COENUHEHWH B TeueHWe JUIHTElTh-
HOTO Te0JIOTHYECKOTO BPEMEHH.

Bnepeoie aMHHOKMCIIOTBI B PaKOBHHAX M B KOCTAX HCKOMaeMbIX Opra-
HH3MOB bl oBHapyxeHsl Jitbenconom [267]. 3T0 cTano BO3MOXKHBIM
JHUIb B pe3ysbTaTe IPUMEHEHMA Xpomartorpagud H CHEKTPOPOTOMETPHH
MpH HMCCIIEIOBAHHH THAPOJIM3aTOB HCKOIAEMbIX OCTATKOB OPraHM3MoB. Ji-
GCIICOH HCCrIeIoBaJl pPAaKOBHHBI J[BYCTBOPYAaTOrO MCKOMNAEMOro MOJUIHOCKA
Mercenaria mercenaria u YCTAHOBMII, UTO DeJIOK PAKOBHH 3TOTO MOJUIIOCKA,
KHBILETO B l'IHEﬁCTOllEHe, paspylieH 1o MNenTuaoB M aMHHOKHCIIOT, 4 B
PaKOBHH4X MOJUTOCKOB M3 MHOLEHa — /10 amuHokucior [268]. Couep-
KaHHe aMMHOKHCIIOT B PaKOBMHaX 3TOTO0 MOJUTHCKA, onpelelieHHoe Jiben-
COHOM, NPHBOAMICA HWke (B MKMOAb[2)

Feonormueckuin Ceaszannl B B pacteopumom Gen- )

BO3pacT Genke Ke WIH B NenTHax CsoBoanbre
CoB peMeHHbBIE 33,0 1,5 0,35
[ne#cToueHOB b 2;1 2,25 1,0
MuoueHoBbIH 0 0 0,75

OueHb HM3KOE COfIep)KaHME AMMHOKHCIOT B Oellkax pakoBHH IIeHcTo-
leHa, Mx [epepacnpefencHie Mexay pacTBOPHMOH H  HEDACTBOPHMbIMHU
bpakumaMy yKkasbiBaeT Ha HanMume BTOPHUUHBIX MPOIECCOB IpeB palueHus
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OpraHWYecKOro BelleCTBA B PAKOBMHAX, a MOYTH MOJIHOE OTCYTCTBHE aMHHO-
KHCIIOT B paKOBHHAX MHOLUEHOBOTO MNEPHOOA YKa3plBa€T H4 TO, YTo B
[AaHHOM cryyae BenkoBas YacTh PaKOBHHBI pa3pyllieHa.

Mocne mepseix paGor Jibencona [267] MHOrMe Mcclie[OBaTeNH YOENAH
BHUMaHHE M3YUEHHI0 aMHHOKHMCIIOT B HCKOMaeMBbIX H COBPEMEHHBIX paKo-
BHHAX COXPaHMBLIMXCA [peBHMX BHIOB. [DxoHec W Bamenrtaiin [425]
MCCIIeIOBa/IH COCTAB AMHHOKHCIIOT B JIPeBHMX paKkOBHHAX MOPCKOro Mojl-
mocka Mercenaria mercenaria M3 cpeHero meictoueHa. beuto oBHapy-
xeHo 85,3% aMHHOKHCIOT B ruzponu3atax (0T ofliero KOoJMYecTBa a30Ta
B rugponu3arte). HafiieHbl apruHuH, NpoJSMH, acmaparMHOBas KHCIOTa, Jiei-
UMH, THPO3MH, (EeHWIAJaHWH, BaJIMH M TJIMUMH. ABTOpbl YCTaAHOBHIIH, 4TO
CKJIEPONPOTEHH MEePHOCTPAKyMa HCKOMAaeMbIX PAKOBMH 3HAUMTENBHO OTIHYA-
eTcss OT MepHOCTPaKyMa COBpeMeHHbIX pakoBHH. [lonyuenHble MMM [aHHbIe
COBMA/IAIOT C pe3yNbTaTaMH, MONYYSHHBIMH JitGesIcCOHOM TMpH HCCie/loBaHHUU
MHOLIEHOBbIX PaKOBHH I3TOTO e BMOA MOJUIOCKOB Mercenaria mercenaria
[267, 269].

Onopkan u ap. [346, 348, 364-369] B TeueHue paANA JIeT HCCIIEOBAIH
OpraHHYecKoe BElIeCTBO OOJBILOro YMCIa PaKOBMH KAaK COBPEMEHHBIX, Tak
M HCKONaeMbIX MOJUIOCKOB. MccremoBamuck pakoBHHBI HayTuiaycoB Nau-
tilus macromphalus, Nautilus sp. (souen), a Takxe Aturia sp. (omuro-
ueH), Iridina sp. (romouen) M np. Ilpw nomowu xpomartorpadpuu Ha
Oymare Gbino uaeHtHdHUMpoBaHO |5 amuHokMenor [348). Ha ocHoBaHuu
NpoBeJeHHbIX HCCNEIOBAHMH ABTOPbl NPHLUUIM K 3aKJIOYEHHI0, YTO MCKO-
naemble PaKkOBHHbI MOJUTIOCKOB M3 JOLIEHa M OJIHIOLIEHA HEe HMEKT THpO-
3HHa W (eHunanaHWHa (MO CPaBHEHMI0 C COMEpXKAHHEM aMMHOKMCIIOT B
COBpEMEHHBIX PaKOBHHax I3TOro cemeiictBa). Pakosuna Iridina (romouew),
B OTJIMYHE OT COBPEMEHHOW, POACTBeHHON e, pakoBuHbl Nautilus, conep-
KHT THCTHAMH M acnaparuH. KonxmonuH pakosuH Nautilus sp. (JoueH) u
Aturia (onuroueH) cofepXHMT MOYTH B TPH pa3a MeHblLIe a30Ta H AMMHO-
KHCIIOT, YeM COBpeMeHHble paKoBHHbI. Yalle BCero MckonaeMsle paKkOBHHBI
XapaKTePH3YIOTCA MaJbIM KOJNHYECTBEHHBIM M KayeCTBEHHbIM COCTaBOM
amuHokHcnotT. Tak, Hanpumep, no mauHeiM Gnopkowa u ap. [348]), B
HCKOMaeMblX pakoBHHax codepkurcda B 100-200 pa3 menblle aMHHOKHC-
10T, YeM B COBPEMeHHbIX pakoBHHax (puc. 19).

Hccnenosanus [peryapa, HavaBumeca B 1949 r. B nabopatopun ®unop-
K3Ha M MNpOJOJ/DKAKINHKECA B HACTOALLCE BpeMsA, NpPeACTaB/IAIT BonbiuoH
MHTEpeC M [aiT OOJbIIOH MatepHan [UIA MpPeACTABJIEHUA O COCTOHHMH
OpraHMYecKOro BELIECTBA B PAKOBHHAX Da3HOTO TEOJOrHYECKOrO0 BO3pACTa.
Wccnesopatens npefcTaBUil  yHMKabHble CHHMKH CTPYKTYPhbl KOHXHOJIHHA
PaKOBHH, CleNlaHHble MO JJIeKTPOHHBIM MHKpockonom. I[lpu nomouin
JJIEKTPOHHOrO MHKpockona [I'peryap oGHapyxwi ciie[il OpraHHYecKHX
CIPYKTYP B MEPIaMyTpoBbIX CIOAX PAKOBHMH, coXpaHuBumxca ot S00 go |
MIH. jieT [364].

CJllerenc w Jlope [312] wccnenoBand pakoBuHbl nuiaHOpOHa  (Kilacc
racTponon), BblJIE/IeHHbIC W3 MMOLEHOBBIX O3€PHBIX OTIOXKEeHMH nox Bio-
temBeprom (OPI'). Mmu Gbuio yeTaHOBEHO, UTO COBPEMEHHbIE PAKOBHHDI
mnanopfun cogepxkar 39,08 mxkMoab/e aMMHOKHCII0T, @ HCCIIEIOBAHHBIE HC-

KONaeMble pakoBHHbI — 0T 2,6 1o 0,75 mxmoas/e, Okasanock, Yro PaK OBH-
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Puc. 19 (‘o.uup)x.mm dMHHOKHCIIOT B PAKOBHHAX COBPEMCHHOI'O M MCKONAEMOro HayTH-
jiyca (NMIpOJIM3aT OpralHYecKoro 0CTaTKa nocne deKaiblHpPOBaHuA paxonmn{Mﬁ 347]

I — vexkonaemsbiin nayruiaye (144 mr N B 1280 mr nepanamytpa) ; Il — conpeneHHbIR
waytunyc (138 mr N B 33 mr nepnamytpa); Acn — acnapar MHOBan Kuciota: TPE —
peonnn; Cep — cepun; [y — vnyramunosan kucnota; [Ipo — nponnn; lau - ravums;
Aag — wnanmi; Ban — wanm; Haciw — wioneiunn; Jled — neauwnn; Tup — tuposun;
Pen — dhenmnananmun

HBI DTHX MOJUICKOB M [PYTHX I[pe/iCTaBHTeNIel KJacca racTpornofl OT/iMYa-
H0TCA 3HAYUTEJIBHBIMH KOJIHYECTBAMH KHCIIBIX H OCHOBHBIX AMHHOKHCIIOT MO
CPaBHEHHI0O C MX COAEpKAHHEM B [pyrux Oecrno3BOHOYHBIX. JTO ABIIEHUE
4BTOpbI CBA3BIBAKT C HM3MeHeHMeM MOpdOJIOTHH paKkoBMHbL. B chenanHom
paspe3e oOCa/lO¥HbIX OTIIOKEHHH BbIleJieHa cepus MOMOBHIOB MOIUTHOCKOB,
dopMa paKoOBHH KOTOPBIX H3MEHACTCA OT I[UIOCKOH [AMCKOWIAJIBHON [10
NPUIOJIHATOH CNMpajH, vro, mo MueHuio Jlerenca u Jlome, cazaHoO ¢
CIIOpaIHyecKUM MO/JChIXaHHEM M MOBBILIEHHEM CONIEHOCTH BOM, a TaKXe C
NajieHueM OTHOLUeHMA MpoTenH/kapBoHat. OHM BBICKA3aJIH MPE/INONOXKEeHHe
0 TOM, YTO HECMOTPA Ha Maloe CONEp)KaHHe aMHHOKHCIOT, COCTaB HMX Obln
NOJIHOCTbI0 COXPaHeH H JTO JIallo OCHOBaHHE ABTOPAM CUMTaTh, YTO B ITHX
PaKOBMHAaxX cOXpaHuWics ©Oe/lok B HETPOHYTOM cOCTOAHMM. OnHako Hago
OTMETHTh, YTO OJTH 3AK/IKUEHHH, C/enaHHble TOJIbKO HA OCHOBAHHH H3Me-
HEHHsA CMeKTpa aMUHOKHCIIOT, ellle He[O0CTATOYHO YOeauTesbHbI.

OcoBGoe Buumanue [peryap ynensieT COXpPaHHOCTH CTPYKTYpbl KOHXHO-
IMHa B paKoBHHAX UedAnoNo/, BbIIeIeHHBIX W3 acdaibTOBbIX H3BECTHAKOB
Oknaxombi (CpeiHMii NEHCHILBAHCKHI pPa3pe3, KaMeHHOYTOJIbHbIN NepHO.) .
701 obpasel, NpHBIEKAaeT BHMMaHWe TeM, YTO OH CaMbIH [PEBHHMH H3
HAlIeHHBIX B HACTOsILEE BPEMA PAKOBHH, B KOTOPBIX COXPAHMIACH CTPYK-
TYpa KOHXMOIIMHA W NEpBWYHAaA CTPYKTypa aparoHuTa. B atoii paxosume
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XOPOLIO COXPAHUIIMCh TMepnaMyTpoBBIH W TMOPHUCThIH  (ceTyathii) CIIOM.
CTpykTypa OTHX CJIOEB M CTPYKTypa KOHXHOJIMHA COOTBETCTBYIOT CTpyK-
Type pPAKOBMH COBpeMeHHbIX HayTwiycos [364, 369]. Ilpu cpaBHenuu
CTPYKTYpPbl KOHXHOJIMHA HayTHJIOM/I0B W dMMOHMTOB I'peryip cumTaeT Bo2-
MOXHBIM YCTAHOBHMTb TaKCOHOMHYECKHE pa3/IMuHA MEXIY ITHMH BaKHBIMH
JUIA TEeOJIOTHYECKMX 3aKI/IioueHuil rpynnamu opraHusmoB. OcHoBHble ¢par-
MEHTBI CTPYKTYPbl KOHXHOJIMHA HAYTHIIOHJIOB M aMMOHHMTOB OH OGHapy-
HMBAJl TaKKe Ha OonplIoM wMcie [OpYyrHX o00paslyoB pakoBUH pa3HOTo
reo/lorMYecKOro BPeMEHM COXPAaHHOCTH. JTH OCHOBHbIE (pparMeHTBI OH
HAXO[OMN [iaXKe TMpPH HCCNEeOBAHHH pPaKOBHH, B KOTOPbIX YacTHYHO MIH
TMOJIHOCTBI0 MPOH30LIIIA MEPeK PHCTATIIIM3ALMA aparOHUTa B KaJIbLUT MIIH Mph
MHHEePA/IM3aLUHH [PYTOro THNa (Hampumep,TipH Hanuwuu nuputos). [locnen-
Hee ABJIEHHE HECKOJIbKO MPOTHBOPEUMT JIaHHBIM, MOITYUYEHHbIM HEKOTOPBIMH
neenepoBatenamu 305, 403], oT™MevamuMMH, YTO B pak OBHHAX, MOMBEPT-
UMXCA [epeK PHCTAINM3AIMH, OpPraHMYecKoe BELIECTBO OTCYTCTBYeT [10Ji-
HocTbio. JpBeH M Op. [336] HenmaBHO McciefoBanM pasfelibHO 3 CIIOs
PaKOBHH aMMOHOH/IOB MPH NOMOLUH YIbTPAMHKPOCKONKWH. OHH YCTAHOBMIH
MOpGONOTHYECKYI0 HM3MEHYMBOCTh B CTPOEHHM pPaKOBHH aMMOHOMIOE iio
CPaBHEHHIO C HayTHIIyCaMH.

Takum 00pa30oM, Ha ocHOBaHMM HcclenoBaHuii ®ropkana, I'peryapa u
OpyTHX MOXHG clenaTh 3aKJIYeHHe O TOM, UTO CTPYKTYpa KOHXHOJIMHA
MOJKET CIiy>)XMThb [OMOJIHMTE/IbHBIM KPHTEPHEM JUIA YCTAHOBJIEHHA TaKCO-
HOMVM KaK COBPEMEHHBIX, TAK M HCKOMAEMbIX MOJUIOCKOB. B To e
BpeMsA HeoDXOOMMO OTMETHTh, YTO ITH 3AKITIOYEHHA KacalwTC B OCHOBHOM
JHIIB CTPYKTYPbl KOHXHOJIMHA, HO He ero XMMHyeckoro cocrasa. M3sectHo,
YTO HEMOBPEX/IEHHbIH KOHXHMOJMH MeplaMyTpPOBOTO CIOA paKOBHH Gbll MileH-
THQHIMpPOBaH (AaMMHOKHCIOTHBIA COCTAaB, MOOKHUTEIbHAA OUypeTOBasA peak-
UMA M peaKlMsA C YepHbIM aMMJOM) JIHIIb B HCKOMAeMbIX paKkoBHHax Goec
MOJIOfIOTO FeONOrHYECKOro Bo3pacTa (rQJiolieH, OJIMIOLEeH, J01eH) , Ha TO YKa-
3piBani Oropkau u p. [346, 348].

OHM nOKa3anW, YI0 KOHXMONHH PAKOBMH MOJUIOCKOB TPeTHYHOTO M
YeTBEPTHYHOTO MEPHOILOB COXPAHHOCTH MOJIHOCTBIO OCTAICA HEH3MEHEHHBIM
H Ha OCHOBAaHMM pa3/IMYHs B €ro CTPYKTypeé M COCTaBeé AMMHOKMCIOT
MOXHO [IeN1aTh BbIBOMIbI OTHOCHTEIIBHO 3BOJIIOLMH KOHXHOJIMHA, 9BOJIIONMH
MOJUTIOCKOB.

HecoMHeHHO, YTO XMMHYeCKHe MCCTIE[IOBAHHA KOHXHOJIMHA HCKOIMAEeMBIX
PAKOBHH 3HAUMTEJIBHO MOTYT [IOMOJIHHTh HAIIM TNpe[CTaBJIeHHA O MpeBpa-
LIEHWH KOHXHOJMHA B HCKomaeMmpix pakoBHHaX. [lo paunbiM Ornopkand
[346], B HMckomaeMoM KOHXHOJIMHE OYeHb HM3KOE COHEp)KaHHEe ajlaHWHa i
TJIIHIOMHA. Ha ocHoBanuH TOro, 4YTO KOHXHOIIHH MNepnamyTpoBOro Ccio#f
PaKOBHH TPETHYHOIO M YETBEPTHYHOTO MEPHUOMOB IOJIHOCTbIO COXPaHHII
CBOI0 CTPYKTypy (/iaHHble 3J1eK TPOHHOH MHMKpockonun), Onopkan genael
3aKIIIOYEHHE, WYTO KOHXHOIIMH JTMX paKkoBHH He NpeTeprnesl XHMHYECKHX
H3MEHEHWH M Ha OCHOBaHMM €ro aMHMHOKHCJIOTHOTO COCTaBa MOXHO Jenarh
BBIBO/IbI 00 JBOMOLMOHHBIX M3MEHEeHMAX KOHXHO/MHA [346]. On maet
cXeMy TOJIMIOENTHIHBIX HeNell reMoriiobMHA, BK/OYad B Hee KOHXMOJHMH.
Opmako oueHb Majoe cofepkaHHe aMMHAKa B THPOJIM3aTaX pakKoBHI
3aCTaB/IfAeT OCTOPOXKHO .TOMOHTH K OleHKe, craenaHHod @nmopkavom, ¢
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XHMHUYECKOH HEH3MEHHOCTH OpPraHMYeCKOH MAaTpPHIbI JTHX MCKOMAeMbIX pa-
KOBHH.

HeonnokpatHo ©Obll0 3aMeEUEHO MOBBILIEHHOE COMNEPKAHHE CEPHHA M
I7IyTAMHHOBOM KHCIIOTBI B WCKOMaeMbIX pakoBHHax [426, 427, 346, 277,
278, 297, 560]. HecoMHeHHO XHMWYECKHME HCCIIELOBAHMA KOHXHOJIMHA
MCKOMAaeMbIX PAKOBHH 3HAYMTEIIBHO MOTYT JIOMOJHHTbL HALUW Mpe/ICTaBIIeHHA
0 MpeBpalieHHH KOHXHOJMHA B TeoJIOTHYeCKHX ycnoBuaXx. Ha ocHoBanmu
TOTO, YTO KOHXMOJIMH NEpIaMyTpPOBOTO CI0OA PaKOBHMH TPETHMYHOTO W YeTBep-
THYHOTO MEPHONOB MOJIHOCTBI) COXPaHMII CBOKW CTPYKTYpY (HaHHbIe JJiex-
TPOHHOH MHKPOCKONMHH), OIIOPKIH [lesiaeT 3aKIIOYeHHE, YTO KOHXHOJIMH
ITHX pPaKOBHH He [peTepnesl XMMHUYECKHX H3MEHEeHHWH M Ha OCHOBaHHH €ro
AMMHOKHC/IOTHOTO COCTd4Ba MOXHO [I€[1aTh BbIBOJBI 00 3BOJIOLHOHHBIX
M3MeHeHHAX KOHXHOJMHA [346, 347].

B 1964 r. Axusama [275] onpenenun copepxkaHHe aMHHOKHCIOT B
HCKOMaeMbIX pakoBuHax 8 BHOOB Patinopecten M3 MHOUEHA M HHXKHETO
MUIeHCTOLEHa W OJIHOTO coBpemeHHoro Buma Patinopecten. IMpu momoun
xpoMatorpaduu Ha Gymare OH YCTaHOBMJI BO BCEX CNYuafX HAaJTMUME OHHMX
M Tex e aMHHOKHCIIOT, HO B HCKONAeMbIX PAaKOBHHAX oOluee YMCIO HX
3HAVMTEIILHO MeHblle. Jlamee OH HcClelOBaJl COCTAB aMHHOKHCIOT B paKo-
BHHAX MNeKTHHUI (IBYCcTBOpOK). OH MpHUIEN K 3aKIOYEHHIO, YTO IMOCIHe
MepBbIX HECKONBKHX COTEH ThICAYEIETHH 3aXOPOHEHHA CONEPXKAHHWE AMUHO-
KHCIIOT B PAaKOBHHAX Pe3KO yMeHblLaeTcs. B nanbHelilieM OHO HECKOIBKO
cTabM/IM3UPYETCA, W CHIDKEHHE B COJIEPXKAaHHM AMHHOKMCIIOT [IPOHCXOIUT
oueHb MejyieHHo. OH OoTMeuaeT, UTo YeM JIpeBHee pPaKOBWHA, TeM MeHbllle B
Hell COXpaHAeTCA AMHHOKHCIOT, 0CODeHHO pe3KO YMEHbIUAeTCH KOJIHYECTBO
ITMLUMHA W aClaparHHOBOH KHCIOTHI. AKHMAMaA I1pOBeJl TaKXke CpPaBHUTENb-
Hble MCCIIe[IOBAHHA COMEPXKaHWA aMHHOKHCIOT B DPAKOBHHE COBPEMEHHOTO
rpebemka -Chlamys irradians u B pakoBHHax HcKomaemoro rpedellika H3
mieictoueHa W wpbl  [277, 278]. HUm Obuto ofGHapykeHO TNOCTeneHHoOe
YMEHbIIICHHE COHEP)KAaHHs aMHHOKMCIOT B paKkoBHHax rpebewika c yBenu-
YEHHEM TreoJIOTHYeCKoro Bospacra. Hampumep, B pakoBHHaX MJIeHCTOLEHA
HaitneHo 465,3 me/e, B pakoBHMHax wopel — 16,9 me/e amuHOKHCcIIOT. OH
NpenoiaraeT, Yyro aMMHOKMCIIOTEI BXOAAT B COCTAB MPOJAYKTOB I10JIHME-
pH3aiHK, MOAOOHBIX KeporeHy, WM MOJMMEpPOB, OOpa30BaBLUMXCSI B pe-
3ynbTaTe aicOpOLMH HAa MMHEpanax IJIMH.

UnrepecHo uccrenosanue DyasuBapa mo ONpeAeneHHI0 dMHHOKHCIIOT B
PAKOBHHAX YeTBEPTHYHOTO M TPeTHYHOro mepHoaa — Mercenaria mercena-
ria, a TakXe B PpaKoBHHax Oomee [IpeBHHMX OM0X — B Qy3ynuMHAax,
aMMOHHTAX, TpWUIOOMTAaX, HMelomux OOJBLIOE 3HAYCHHE B CTpaTHrpadum
[351, 352]. Ou wuccnenmoBan 5 mpencraBHTenedl Gy3ynmuHIOB (cemeiicTBO
tdopamunndep) u3 naneosos u mepMu. Bo Bcex HCCIIEOBAHHBIX MM paKo-
BHHaX (hy3yJIMHI COXPAaHHIIOCH OOCTATOUHO OOJIBIIOE YHCITO aMMHOKHCIIOT M
[laxe aMMHOCAXAPOB, YTO [IAJI0 OCHOBAHME aBTOPY MPENOJIONKHMTb, YTO B
COCTaBe OpPraHMYECKOTO BPIeCTBA PAKOBHH (DY3YIMHI HAXOIMTICA XMTHH.
BeposaTtHo, crnokHOe MHOTOKAaMepHOe CTPOSHHE PaKOBHH Gy3ymuHI M xa-
paKTEpP BMeELIAIIMX TOpol obecreun/ii XOpOLIHe YCIIOBHA NSl KOHCep-
BauMM oprammveckoro pemecta. ®ynsusapa [351] m3ywan Takxke cocras
AMMHOKHCIOT B paKoBHMHaX ammonuta Teshioites ryugasaensis (menoBoit
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IIE‘pHUJlJ B CpPaBHEHMHU € aAMHHOKHCIOTHBIM COCTABOM PAKOBHH POACTBEHHbIX
MM coBpeMeHHOTO HayTuiiyca — Nautillus sp. B pakoBuHax coBpeMeHHOTO
HayTHIyca Oblio HaiifieHo 15 aMHMHOKHCIIOT, B AMMOHHTE MEJIOBOTO NEpH-
ona — 5 dMHHOKHCJIOT, @ UMEHHO, d4cCnaparuHOBAdA H INTYTAMHHOBAA KHCIIO-
Tbl, TTTMUMH + /1aHHH, BaJIMH H JIEHLIHH.

Xamcon [404] wuccienoBan OQHOBPEMEHHO MHKpPOCTPYKTYpY, MUHepa-
JOTHI M XMMMYECKMH COCTaB JipeBHero mpejcTtaButens popa Mytilus,
skuplero B iope, — Praemytilus strathairdensis. UM Obiym MccnenoBaHbl
OT/EJIBHO BCE€ CJIOH paKOBMHbI W 0OHApyXeH aparoOHMTOBBIH CNOH, YTO
YKa3bIBdeT HA [OCTATOUHO TEMIIyl TeMIEpaTypy [peBHETO MOPCKOro bac-
ceitna [453, 454]. brino mokazano, yTo 0bllee KOJIMYECTBO OPraHHYeCKOro
BEILECTBA B HMCKOMAEMbIX PakOBMHaX cHu3unock Ha 10—20% no cpaBHeHHIO
C PpOJICTBEHHBIM 3TOMY MOIUTIOCKY, coBpeMeHHbIM Mytilus. XapakTtepHo
orHourene C/N, koTopoe [UIA COBpeMeHHBIX pPAKOBHH okoyio 2,.8—-3,7, B
WCKONdeMbIX pakoBHHax — cBbitle 23. HaBmiofanocs 3HauvTesIbHOE pasiiM-
yde B MUKPOCTPYKTYpe KOHXHOJIMHOB COBPEMEHHBIX M 10PCKHX INpeicTa-
purenein Mytilus.

Beul McenenoBaH NpU3MOBOW €10 COBPeMEHHBIX M HCKOIMaeMbIX PaKo-
BHH [297]. OnpejaesieH aMHHOKHCIOTHBIH COCTAB [1PH3M, OT/IENECHHEBIX MOJ
MHKPOCKONOM M3 PAKOBMH KAaK COBPEMEHHbIX OpraHMsMoB (Arina nigra
u Pinna nobilis), mak u uckomaemeix (Pinna offinis W Inaceranus).
[lokasaHo 3HAUMTE/IbHOE YMEHBILUGHWE YMCIIa BCeX AMMHOKMCIOT B HCKOINa-
EMBIX pPAKOBHHAX M 3HaUHTEIbHOE CHIDKeHHe colepkaHua a3zota. Opmako
HeKOTOpble aMHHOKHCIIOTbI B MCKOMNAaeMbIX PaKOBHHAX (B NMpH3MOBOM ClI0€)
HAaXOOATCH B HECKOJBKO  [OBBIIIEHHbIX KOJMYECTBAX IO OTHOLUCHHI0 K
OCTaJIBHBIM, HalpyUMep TJIMIMH M dCllaparuHoBas KHCJIOT4 (‘-11'0 XdpaKTEepHO
M [JIA COBPeMEHHbIX DAKOBHH), a TaKKe ajlaHWH, CEPHH W TJIYTAMHMHOBas
KHCIIOTA. _

HyHO OTMeTHTb, YTO MOBBIIIEHHOE COMAEPXKAHHE CEpHHA M TIIYTAMHHO-
BOH KMCJIOTBI B HWCKOMAaeMbIX PAKOBHHAX OblJI0 3aMe4YeHO HEeO[HOKPATHO
[277, 278, 297, 346, 426, 427, 560]. ®nopkou M [p. CYUMTAIT, YTO
OpPraHMYeCKOE BEUIeCTBO, KOTOpPO€ OCTaJioCh B HCKOMACMOM MaTepHae.
HAXO/IMTCA He B BHJe DenKoB, a B BHM/E KaKOH-TO CIOXHOH KapOOHM3H-
poBaHHOH (opmbl. Mcmonb3ays [aHHbie HCClIeIOBAHHA aMMHOKHCIIOTHOTO
COCTaBa HCKOMAEMbIX pPAaKOBHH M JlaHHble ['peryapa 1o HCCleOBaHHIO
YIIbTPAMMK POCTPYKTYpPhl MCKOMAEMbIX PAKOBHH M0 3JIEK TPOHHBIM MHK pO-
ckonom, ®nopKIH BBICKa3al MHEHHE O TOM, 4TO Besok, XapakTepHbIH UIA
BCEX )KMBBIX OPraHU3MOB, NOJBEPraeTcA CIOXHbIM MPEBPAIIEHHAM B CKeJleT-
HbIX OCTaTKaX HCKOMAaeMbIX OPraHU3MOB, TaK Ha3biBaeMOH NajeM3auuH, MpH
JTOM IPOHCXOOMUT H3MEHEHHE ¢Iro XUMMHYECKOIO COCTABA W CTIPYKTYpbl
|346, 347].

Mo muennio @nopksua u Ap. [297, 346, 347], usmeHenue, Habnropawo-
meecds B COCTABE AMMHOKHCIIOT OPTAHHYECKOH MATpHLbLI PAKOBHH MCKO-
[aeMbIX MOJUTIOCKOB, MOXET ObITh CJIE[ACTBHEM psjla XHMHUYECKHX peak Ml —
[eHaTy paliu OeJIKOB, pa3pylueHHs HEKOBAJIEHTHBIX CBA3EH, Masjeu3alluu
3a CYET KOHEYHBIX TPYI UETIeH NONMNEeNTHAOB M T.J. XapakTepHO TaKKe
TO, YTO a30T AMHMHOKHCIOT B HCKONaeMbIX oBGpa3siax paKoOBHH COCTABIAET
Tonmbko 15-20 % obutero cofepxanus azora.
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Puc. 20. Puc. 2l

Py c. 20, Cxema UIOICHHN M IEOXPOHOTIOTHUCCKOI'O PACTIPENelieHUA TooBOHOTHY Mol
mockos |75]

Puc.21l.Cxema cTpoeHust pakoBHHEI GeneMunTa
I — cxeMatnyeckuit nposonbHLI paspes; ) — pakosuna BeneMunta ¢ HPHOWHOMN CTO-
poHbl; NP — nmpoctpakym; P — dparmoxon; p — poctp [75]

[Ipencrapnger GousbiIoi HMHTEpeC HCC/IE/IOBAHHE KIIACCA TONOBOHOTHMX
monmockoB Cephalopoda, k koTopomMy oTHOCATCH BeneMHMTBI, TaK Kak
ITH MOUIIOCKH OBUIH LIMPOKO PAcIpOCTPdHEHbl B IpPEeXHHE Ie0JIOTHYeCKHe
MoxM (/ipeBHeHIUME MPEACTABMTENIM ITOTO KJIacca JKWIH ele B IO3[IHeM
Kembpuu). K 2ToMy Kilaccy MOJUICKOB OTHOCATCA TaKHe BaXKHbIE B
CTpaTHI papMUeCKOM OTHOLUIEHHH TPYNIbl OpPraHU3MOB, KaK GeJleMHMTbI,aM-
MOHHMTBI, MCKOIACMble HAYTHJIYCBI, @ TAKHKEC COBPEMECHHbIE OpPraHH3MBI —
HAYTH/TYCBI, OCBMMHOTH, KApAKATHIkI, Kalbmapbl. BenmemimTel noaBwince B
KOHLIe TpHaca, MOJIHBIH paclUBET MX KM3HM Ha 3eMJIe OTHOCHTCH K lope M
Meny (puc. 20), B KOHIle MeJOBOTO MEPHOJd OHM MOJHOCTBIO BhIMepsH. B
nocnefiHue TOIAbI MHTEpec K H3yyeHuro GelleMHHUTOB BO3pOC B CBA3M C TeM,
YTO npM MOMOLLM W3MEPeHHA MX HM30TOMHOrO COCTaBA KHCIOPOJA MOXKHO
COCTABMTL MpEe/CTABIICHHE O MajieoTemMnepaTypax ApeBHHUX mopeii. [lpeamo-
7aralT, YTO, KaK M y COBpeMEHHBIX KalbMapoB, B OejeMHMTaX HMesOCH
CrepskHeBHIHOE 00pa3oBaHMe pAKOBHHBI, HA3BIBAEMOE POCTPOM, KOTOpOE
HaXo/Moch Ha 3a/lHeM KoHue yumHeHHoro Tena (puc. 21). Ckener Genem-
HHTOB COCTOAJI M3 POCTpPa, (PParMOKOHZ W TpocTpakyma [174], Ho coxpa-
HHJICA B BM/IE MCKOINAEMBIX OCTATKOB JIMILUb POCTP, KOTOPBIH YacTO Ha3biBa-
0T “weproseimM najsuem’. Poctp coctaBnsmn okono 1/3—1/4 obuwei paunbI
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paKoBHHbI H okosio 1/5—1/8 ofuiedt umHBI Tena xuBoTHoro [174].Poctp
GeJIeMHATOB, BEPOATHO, COOTBETCTBYET IIMTY DPAKOBMHBI COBPEMEHHOH cCe-
MUK (KapaKaTHIpl) .

B wuckomaembix ckejieTax (PaKOBHHAX) HAYTHIIOMOOB 4 aMMOHOHMIOB
BblI0  ONpeMeNieHo COMAepXKaHHMe AMHHOKMCNIOT. Bbulo yciaHoBneHo, urto
MCKOMaeMble pAaKOBHHbI OT/IMYAIOTCA OT COBPEMEHHBIX, POJCTBEHHBIX MM
OpPraHW3MOB, 3aMeTHBIM YMEHbUICHHEM KOJIMYECTBA ITIHLIMHA M allaHMHA M
OTHOCHTENIbHO BBICOKHM COEpXKaHHEM IJTyTAMHHOBOH KHCIIOTBI, BaJIMHa,
nu3una W rucragmHa [561]. Bonee mompo6HO GbIn0 HCCNEIOBAHO OpraHH-
yeckoe BeuecTBo GenemumtoB [92, 97, 154, 524, 525]. W3 pocrpos 3
06pasmos GeneMHMTOB ObIIIO BBIZIENIEHO OPraHHYeCKOe BEIIeCTBO H JlaHa ero
XHMHYecKas XapakTepuctka [92].

CXEMA BBIUIEJIEHWSA MCKOIMNAEMOI'O OPIAHHYECKOTO
BENECTBA M3 POCTPOB BEJIEMHWUTOB

O6pa6otka 10%-HbiM pacrBopom HCl

’

ueHTpUG YT HpUBaH He

ocafoK paciBop

l l

nonepemeHHas obpaborka HF IKCTPAKIMA H30-0Y THNOBLIM
(Ha KunALeH BoasHOK Gane) cnupTom nipu pH 3.0

1 koH1L. HCI (1ipn koMHatHO#H

TeMlleparype)

ucH rpuyTrHpoBaHHe H TPOMbI-
BaHHE IMCTHITHPOBAHHOH BO-

=

Huanus

/

Cylika B BakyyMme npenapar |
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pacTBopenHe octaTka B 1% -Hom
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ITpenapatr 1 HepacTBOpHM B KpEMKHX KMCIOTAX M B LI€IOYaX, B
OpPraHMYeCKHX pacTBOpHTensAX (B clMpTe, aneToHe, GeH3ole, neTpolieiHOM
acupe), mocie ero THAPOIM3a MpH MOMOILH Xpomarorpaduu 0BHapykKeHbl
Ha Oymare 10 aMHHOKHCIOT (JIM3MH, aclaparHHOBas KHCIIOTA, CEPHH, TIIH-
IMH, TIYTAMHHOBAA KMCIIOTA, TPEOHHH, aJlaHWH, BaJIMH, QeHMNanaHuH, nei-
uMH) . A30T aMHHOKHCIOT cocTaBisn Tonbko 0,15 % ot obmero ero copep-
kaHua B npemapate 1. 3To ykaspiBaeT Ha TO, uro Genox GeneMHHUTOR
npeTepnen 3HAYMTEIbHble XMMHUECKHE H3MeHeHHs, TaK KaK OCHOBHas 4YacTh
BellleCTBa, COOEPXKaLas a30T, He I'HPOIHM3YyeTcs.

B monyuenHom mpenapare 1, BbifesieHHOM u3 3 0DpasuoB GejieMHMTOB,
ompefenieH 3NeMeHTHbIH coctaB (Tabn. 17). [Ina BbIOENEHHBIX Npenaparns
OpraHMYecKoro BellecTBa OeJeMHHMTOB XapakKTepHO [OCTATOUHO BBICOKOE
comepanue w301a (3,88-4,22 %).

Ha ocHOBaHWHM [aHHBIX, Npe/CTaBNeHHBIX B Tabn. 17, oueBMAHO, YTO
OpraHHyecKoe BeleCTBO HEesIeMHMTOB MO CBOEMY IJIEMEHTHOMY COCTaBY H
XMMHYECKHM CBOWCTBAM 3HAYMTEJIBHO OTIHYaeTca OT Oe/IKOBOH MaTpHLpbI
POICTBEHHOH WM cOBpeMeHHOH cemuu. OpraHMyecKoe BelECTBO OeseMHHTOB
ornuyaeTcA Oornee BBHICOKHMM COJEP:KAHHEM YITiepoja, BOAOPO/A, MEHBLIMM
coniepxkaieM a3ota. XapakrtepHo Bbicokoe 3Hauenwe C/N, yto oBbiwo s
HCKONAeMBIX OpTaHHYeCKHMX ocTaTKoB. OOuiee KOJNMYECTBO BBIZIEIEHHOTO
OpraHMYecKoro BellecTBa W3 OEIEMHHTOB COCTaBJiA€T IMIIb COThIE [JOJH
TpPOLEHTa OT CYXOro Beca pakoBHHbl M juuib 0,3—04 % Beca opraHnyeckoi
MaTpHlUbl pPaKOBHHbI coBpemMeHHOH cemuu. HeobxommMo otMeTHTh, uTO BO
BCEX BbIJENIEHHBIX MIpelapaTtax OpPraHMYecKoro BellecTBa W3 BelleMHHUTOB
HabnrofaeTcs JIOCTATOYHO BbICOKOE ColepxkaHue Bopmopona (7,16—7,56%).
Konuuectso yrnepora ¥ BOJOPONA HECKOJBKO BbILIE, YeM COJEpPIKaHHE €ro
B pPaKOBHHAX COBpeMeHHbIX Gecrno3BoHOuHbIX. Ilpu cpaBHEHMH pa3HBIX Tpe-
napatoB 1, BbiZeNieHHbIX M3 3 06pa3ioB pocTpoB OeneMHHTOB, BHIHO, 4TO
npenapar | M3 pocTpoB 06p. 3 omMuaerca Goliee BBICOKHM COJlepXaHHEM
yraepona M BOAOPOJAa M MEHbLIMM KOJHYeCTBOM a30Ta. Bo3moxHo, uto B
5ToM 0Opasile npouecc MOJMMEpPU3ALMKH MPoLIe/T HECKOJIBKO [anblie, YeM B
06p. 2 u 3. B uemom npemapatel |, BhIOENEHHBbIE W3 POCTPOB GENIEMHHMTOB,
NpeAcTaB/ifioT Cobo#, Mo-BHAMMOMY, BBICOKOMOJIEKY/IApHOe BELIECTBO, MO
CBOMM CBOWCTBaM OJM3KOE€ K KepOreHY OcCalouHbIX TNOpoHd, W fABJIfAETCH
HIPOIYKTOM 3HAUHTEJIBHOTO [peobpa3oBaHuA OEJIKOB W YTJIEBOMOB, HAaXo-
OMBILMXCA B PAKOBMHE IIPH XH3HH OpraHH3ma.

[IpucyTCTBHE MCKOMAEMOTO OPraHMYECKOTO BeLIecTBA H OJHOTO H3 OC-
HOBHBIX €r0 KOMIOHEHTOB — AdMHHOKHCIOT B POCTPax MCCIIelOBAHHBIX
GelleMHHTOB HOPCKOTO H MEJIOBOTO TIEPHONOB YKasbiBaeT Ha TO, YTO ITH
GeNneMHUTBl HaXO/IMJIMCh B GIIATONPHATHBIX YCIOBHAX KOHCEPBALMH KaK B
mepuop  ocafkoobpa3oBaHusA, TAK M B TeUEHHe [laibHeHIUero /MareHesa
ocapouHpix nmopofd. [Ipu nomoun XpoMarorpadbun Ha Gymare Gbuto ofHapy-
KEHO B Tuiponuzate nperapara | w3 GeneMuMTOB Hanuuve 10 aMHHOKHC-
JIOT: JIM3MHA, acnaparHHOBOH M TIYTAMHHOBON KMCIOT, CEPMH4, TJIMLHHA,
TPEOHHHA, aJlaHMHA, (EeHWIAAHWHA, JIeWLHHA. BBUIM NOJNyueHBI CEKTPBI
nornomenus B HK-o6nacth npenapata | u npenapata 1l 1 gaHbl 3akino-
YeHMS O COJEp)KAHMM OMPEIEJICHHBIX TPYNMHPOBOK B JTMX IIpenaparax
[154]. Ha puc. 22 mpeAcTaB/ieHa JaluCh CMEKTPA/IbHBIX KPHBbLIX Tpenapara
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XumMuyecKan XAPAKTCPHCTHKA OPraHHYecKoro

P_

peulecTBa DEJIeMHUTOB M COBPEMEHHOW CCITHM

Tabaunya 17

S

Xapawwpucrnh‘a OpPraHHYeCKOro BellecTBd

it ,
zﬁp. Bupg Genemuuta BMmewmaioman nopoaa Boapacr z:':;’fﬂ;;
Beca obpas-
ua
1 Pachyteutis (Acrote- I'nunucreit rnayko-  BepxHss opa 0,09
uthis) russilabis HUTOBBIA NECOK
2 Belemnella sumensis I'nay KoHUTOBBIH To xe 0.089
KBAapuUCBbIH MecoOK
3 Belemnitella mucro- [Mucunit men Bepxauit men 0,04
nata senior
4 Sepia sp. pharaonis CoBpeMeHHbIC 6,60
(coBpeMeHHLIH
NOPHCTBIA CI0i)
ITpwum™meuanue IACMEHTHBIL COCTAB Al B NPOICHTAN OT GE330MBHOIO fpenapara.

II, T.e. TYMHHOBBIX KHCIOT JUIl OJHOTO obpasua Genemuuta. Ha Bo3mok-
HOCTb TIPUCYTCTBHA 4AMHMHOB H aMMIOB YKa3blBAae€T BbICOKOE MOIJIOIEHHE
B6mu3n 1650 cm | (l-a amuaHas nonoca), a makxe BOmMM3M 1540 em 1
(2-a amuanas nomnoca). MHOTHME HCCIEMOBATENM CBA3BIBAIOT SABJICHUE I1OT-
nowieans npu 1540 eml ¢ mamaunenm 1poTeHHono/lobHoro asora. [lor-
JoWEeHHe B JTOR 00macTd W NpenosioKeHHA MO ITOMY TNOBOAY 6GhulH
BbICKa3aHbl MIIMBATAPH NPH HMCCIEIOBAHMM TYMHMHOBBIX KHCIIOT, BbIJIEJIeH-
HbIX M3 COBPEMEHHBIX ocafkoB [413]. [lonyyenHnlii crexTp MOITIOMEHHA B
HUK-obnactu npenapata [I, BblJeNeHHOIO M3 POCTPOB GeNeMHHTOB, OGHa-
pyxuBaeT GoJiblIoe CXO/ICTBO CO CHEKTPAMH TYMHMHOBBIX KHCIIOT, Bbl/JC/IEH-
HBIX M3 TOP(OB, TMOMB W OKMCIEHHbIX yrieii. [Tpenmapar | uMeer cmektp
nornoweruds B HK-obnacti, nonoGHbiil clexTpy IIOIIIOLEHHS, XdpaK Tep-
HOTO [Ul KEepOTeHa.

Takum o6paszom, IIpH HCCICIOBAHHN OPraHHUECKOrO BeleCTBA, BhljlesIeH-
HOro M3 pocTpoB GelieMHUTOB, Obltn 0BHapy#eHbl COellHHEHUA, 006 HbIE Iy~
MHHOBBIM KHC0TaM. Ha ocHOBAHMM HCCIIEIOBAHMA DTHX COCMHEHHUI M1PH N0-
mou MK-criekTpockonuu Gbijio yCTaHOBJICHO HATHUHE B HUX APOMATHUCCKHX
CTPYKTyp. YCIIOBHsl KOHCEPBALMM OPTaHMUECKOH MATPHLI MEK/LY KpPHCTAJI-
JIaMH  KapboHata KanbuMA B pOCTpaX BEICMHHTOB HMCKJIIOYAIOT yqacTHe
pacTUTEsIbHBIX BELIECTB B Mpoliecce ¢e Npeobpa3oBaHWA, a CIIE/I0BATEIILHO,
YUACTHE JIMTHUHOBBIX CTPYKTYP M PACTHTCIIBHBIX IUIMEHTOB dpoMaTHUeCKOH
npupofsl. BeposaTHO, OCHOBHBIM MatepHanoMm Juifd o6pasoBaHMA COeIHHCHUH
THIId I'YMHHOBBIX KHCIOT B poctpaX OCIHeMHUTOB ABIISUIMCL OClIKH W
YIIEBO/IBl PAKOBHH. A30T B TYMMHOBBIX KHCIOT4X OOBIUHO CBSA3BIBAKT C
yyacTHeM OenKoB M AMMHOKHCIOT PacTHTEILHOTO, KHBOTHOTO M MHKpoBHO-
TO  [POMCXOXJIEHMA B npoleccax TryMHpukainu. [ymuHoBble — KHCIIO-
Tel mous Beerjga cojepxar azor. J1.C. Opmos [187] nemaBuo npejcra-
88

KonUuecTBo Ges- InNeMeHTHBI cocTan, 7 0T Be330IbHOTO BelLECTRA

30NMBHOIO OPraHN- npernapara

yeCKOI'o BeltecTna,| 7 30Jibl

% 07 CYXOoro seca

opbpasua C H N O* C/N
0,023 74,89 50,21 7,16 4,12 38,51 12,1
0,028 67.98 4993 7.14 4,22 38.71 11.8
0,021 47,26 58.38 7.56 3.88 30,18 155
6.6 0,0 46.57 6.08 9.7 37.56 4.8

*KojmueciBo KUCIopoa onpefensiocs no pasiocTy.

BHJI CBOJHbIC [IAHHBIE O COJACPXKAHMM OBLICTO, IH/IPOJM3YeMOTO 230Ta B
TYMHHOBBIX KHCIIOTAX H (DYIbBOKHMCIIOTAX YepHO3eMd, CEPO3eEMa M [IePHOBO-
moazoymeteiX nous. ITo panneiM @aiira [345], B rujiponusate ryMMHOBBIX
KHCITOT a30T pacnpefenAeTca cnenywowum obpaszom: 20-40%  obuiero
COZIEPXKAHMA a30Ta B I'YMHHOBBIX KHCIIOTAX COCTABIIAET a30T aMMHOKMCIIOT,
10—15 % aszor ammuaxa, 1—5 % azot aMHHOCcaxapoB M okosno 50 % aszoTta
OCrdeTc B HETW/IPOJIM3YEMOH YacTH, BO3MOXHO, B BHJIE TETEPOLHMKIIM-
veckux coenuuenui. I1.C. Opnoe [187] Takke cumtaer, yro a30T HerMpo-
JIM3yeMbIX COE/IMHEHMH B I'YMHMHOBBIX KHMCIOTaX M3 Da3HbiX [OYB COCTaB-
Jisier B cpeanem  40-50%. Mmewtca HekoTOpbie MpeICTaBICHHA O MYTAX
006pasoBaHiaA a30THCTOM YaCTH T'YMHHOBBIX KHCIOT. BBUTO nmokaszaHo 3maue-
HUE peaKiMu BIaUMOJCHCTBHA MONM(EHOIOB ¢ AMHHOKHCIOTAMH H NPOTEM-
HaMmH, Bedyuled K o0Opa3oBaHMI a30THCTOM YacTH T[YMMHOBBIX KHCIIOT
[133]. bbulo BhICKa3aHO Takke MPeOIOKEHHE O TOM, UTO TIPOMCXOXK]le-
HHE a30THCTOH YACTH TYMMHOBBIX KHCJIOT CBfA3aHO € NPOLECCOM MeJIaHO-
HIMHOOOPa30BaHUA, TPOUCXOAALIMM MPU XMMHYECKOM B3aUMOJICHCTBUU a30-
THCTbIX COCIMHEHMH, copepxkamux rpynny —NH»> M coenumenuit ¢ anbae-
THIHOH WM KeTOHHOH TpynnupoBkamu [35. 87, 169].

B nocnenmue roipl MOABMIMCE JKCIEPHUMCHTAJIBHbIE [0KA3aTeNbCTBA
yuactus OpOTEMHOB M MENTHIAOB B CTPYKTYPE TYMHHOBBIX KHCIIOT [104B
[296, 520, 523|. HenaBHo ypanoch nokazath (GepMEHTAaTHBHOE BO3AEHCT-
BHC [POTEOJIMTHYECKHMX (DEPMEHTOR Ha TYMHHOBBIE KHCIIOTHI, YTO YKa3bl-
BaeT Ha HaJMuMe NENTH/I0B H, BO3MOXKHO, BeJIKOB B CTPYKTYpe I'yMHHOBbIX
KHciloT mous (444, 488]. Dro jaet OcHOBaHHe MPENONIOKHTL, uTo OGpa-
30BaHMe (DPAKIMM THNA TYMHHOBBIX KHCJIOT B POCTpPax Be/leMHMTOB NpoM-
301710 33 CYeT B3aMMOZEHCTBUA GenKoB M YIJICBOAOB (H NMPOAYKTOB HMX
pacnaja) no THIY MeJAHOWIMHOBON peaklUnu. He MCKmioueHa BosmoxHOCTD,
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YTO B HEKOTOPbIX PaKOBHMHAX MPHHUMAJIH yYacTHE B CTOW peakuUMH MOCTo-
poHHAS MuKpodrnopa M ee npoaykThl pacmaja. Ha ocHoBaHMM HallMx
HCCTIE[IOBAaHHHA, NPOBeJleHHbIX NpH cpaBHenuH MK-cnexkTpoB nomtouienus 2
opraHMuecKkux mnpenapatoB ¢ HK-cnekTpamu OpraHM4eCKOH MaTpHILbI, BbI-
JENeHHOH H3 MpPH3MOBOTO H POTOBJUIO CJI0€B PaKOBHHbI COBpPEMEHHOH
cemuu (cm. puc. 17), a Takke aMHHOKHCIIOTHOTO H 3JIEMEHTHOTO COCTaBa
3THX MpenapaToB, BUAHO, YTO OPraHMYeCKOE BELECTBO OEeMHHTOB I0pPbl H
MeJa [peTepreno 3HAUYMTENIbHbIE NPEBpalleHHA B TeYeHHE Te0OrHYECKOTo
BpeMeHH. MBI He YCTAaHOBMJIH NPHCYTCTBHA O€JKOB MEXIy KpHCTaJIaMU
KanbiMTa OeleMHMTOB, HO OOHapy)KWJIH HEpPacTBOPHMOE OpraHMYecKoe Be-
aecteo, umelomee HWK-cnektp, nopoBHeIi KeporeHy, M OpraHHYecKym
¢dpakumo, MomoOHYH0 TYMHHOBBIM KHCIOTaM, BCTPEYAIOLUIMMCA B MPHPO-
HBIX BofaxX. 3HauMTelIbHble NMpeoOpa30BaHHA OPraHMYECKOH MATpHIbI PAKO-
BHH OpraHH3MOB, BEPOATHO, NPOMCXOIM/IM B HanpaBlieHHH o0O6pasoBaHuA
CIIOXHBIX ['OJIMMEPOB THNA TeTeponoMKOHAeHcaToB [92, 96, 154].
HecMotpss Ha XopollWe YCIOBHA KOHCEPBALMH OPraHMYeCKHX COe[IHHe-
HHH B paKkoOBHHAX, HeNb3A BO BCEX CIY4YafX HCKIIOYaTh BO3MOXHOCTb
NPOHMKHOBEHHA GakTepuH CKBO3b TNJIOTHBIE CJIOM PAaKOBHH MOCIE OTMH-
paHMsi opraHM3MoB. Bo Bcex ciyvyasx matepHanom s ob6pa3oBaHHA TYMH-
HOBBIX KHCJIOT B pocTpaXx OeneMHHTOB MOTJIM CIIY>KHTb TOJIbKO Oenku M
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yINIeBO[lbl pPaKOBWH WIM TNPOHMKIINHX B HHX MHKpoopranmamos. Kak wu3-
BECTHO, KOJHUYECTBO apOMAaTHYeCKMX &MHHOKHCIOT B OeJfkax cocTaBliifer
nebonbuiyio BenuunHy. Hammume apoMaTHYeCKHX TpYNNHPOBOK B OpraHH-
yeCKOM BEILECTBE POCTPOB OeneMHMTOB MOXHO OOBACHHTH Y'lacTHeM apo-
MATHUECKHX @MHHOKHCIIOT B ITOM TIpolecce, a Takke oBpa30BaHMEM HOBBIX
TPYNIIHPOBOK apOMAaTHYECKOTO CTPOCHHMA MPH B3aHMOMEHCTBHM DelIKOB M
yrnesofioB. Hamu 6bino Takoke MCCIIEIOBAHO COZEDXKaHMe CBOBOJIHBIX aMM-
HOKHCIIOT B GeneMuutax. JUis JTOro B BOJHBIX PAacTBOpax I1OCHE TIPOMBI-
BaHMA pacTepToiX OOpasOB M B COJNAHOKMCIBIX PACTBOPAx MOCTEe paspy-
[IEHMA MHHEPAIBHOH YaCTH PAaKOBHH, Ky[da MOITIH H3BJIeKaThCs CBOBGO/IHbIE
aMHHOKHCTIOTHI, OIpPENeNAId a30T M MPUCYTCTBHE aMHHOKMCIIOT MpPH [1OMO-
UM Xpomatorpacuu Ha Gymare. B 1poMbIBHBIX BOJAX M CONAHOKHCIIOM PACcTBO-
pe aMHHOKHCIIOTHI He Bbuin 06HapyeHbl. B pocTpax GeleMHHTOB Mociie ruipo-
nu3a ObUTH OTpesiesleHbl AMHHOKHCTIOThI, ITO ABJIAETCA  [I0KA3aTe/IbCTBOM  Ha-
XOXJIEHHA AMHHOKHCIIOT- B CTPYKTYpe BBICOKOKOHJIEHCHPOBAHHOIO OpraHu-
4eCKOI'0 BellecTBa, COIePXKAIerocs B pocTpax BeJleMHHTOB.

Herenc [77] HeoHOK paTHO OTMeYas, uTO IPH MCCIIEIOBAHMA HCKONAEMbIX
OCTATKOB OPraHH3MOB XOPOLLEH COXPAaHHOCTH He BbTn 06Hapy KeHbl CBOBOHbIE
aMHHOKHCIIOTbI. CBOGO[HbIE AMWHOKMCIIOTBI, HAHIEHHBIE B MCKOMaeMOM
MmaTepuane, oBBIYHO YKa3bpIBaWT HA HAJIMUME MPOLECCOB KOHTAMHMHAIMHM 3a
cueT coppeMeHHol Mukpodnopsl. Hepmaswo W.3. Cepruenxo u ap. [208]
mpd MCCNENOBAHMH apXeolLMaT KabUMTOBBIX BOHOpOCINel KeMOpus ycrano-
BHIIM TNpHCYTCTBHE 5 cBoOOOHBIX aMMHOKMCIOT(nocne oBpaboTku ocTat-
KOB OpPraHM3MOB CIOMPTOM) — aprHHMHA, BAJMHA, TPEOHHHA, JM3MHA H
MeTHOHHHA. OBHapyxeHHble aBTOpaMH CBOBO/HbIE aMHHOKHCIIOTEI B OCTaTKe
apxeolMaT, OYEBMHO, ABIAKICA INPOAYKTAMH M H3HEAEATENBHOCTH MHKPO-
OpraHM3MOB, HAXOOMBLIHXCA B nopofdax B HefasHee Bpems. Hexotopbie
HCCTIe/IOBATENIH CUMTAIT, YTO MpPH KH3HH OeNeMHMTbl MMEJIH aparOHMTOBBIH
CKeneT, NOomoOHO PpOACTBEHHBIM MM CeMMAM M CIHpYZlaM, KOTOpbIH B
TeYeHHe TIeO0JOTHYECKOTO BPEMEHM MpPEBPAaTHIICA B KaJbUMTOBBIA, daxe C
ameMeHTOM HonoMuTH3auud [400, 456]. B 10 e BpeMs [pyrHe HCCIENo-
BAaTeNM CUWTAT, YTO POCTPhl DEJIEMHHMTOB BCEI[la COCTOAJIH M3 KajlblLMTa
[18, 40, 174, 453, 454|. lokasaTeNbCTBOM 3TOMY CIYXKAT pe3ylbTaThl
PEHTTeHO-CTPYKTYPHOTO aHallW3a pOCTPOR DeneMHMTOB, @ TaKd)Ke Onpejere-
HHe MajeoTeMNepaTyp APeBHHX Moped, Kotopble Dojee THIHYHBI Ojia obpa-
30BaHHA KaJbLUMTOBBIX pPAKOBMH, UeM UIf aparoHMTOBhIX [241]. Kanbumr
YCTOHUMB B TeUeHHE TeOJIOrMYeCKOro BpeMeHH. B poctpax GenemHHTOB
BCEr/la NpPUCYTCTBYWT MarHuii M CTpPOHUMH, B HeOONBLIMX KOJMYeCTBAX
COMleP)KMTCA AIIIOMMHHME, MapraHel, scene3o. ITo mamnpim A.Il. BuHorpanosa
[40, 45], maremii ¥ cTpoHumMit npHcyTcTBYIOT B BHae MgCO3 u SrCO3 B
MMHEpaNbHOH uacTH cKeneToB 6Gecnio3poHounbix. Ilo muemmio A.IL Bu-
HOTpajioBa, COMepKaHHe pacTBOPHMBIX COJEH B pPAKOBMHAX HCKOMAEMBIX
nedanonon, BUOUMO, CBA3AHO C CYIIECTBOBAHHEM B HHX [OCTaTOYHO Gonb-
LIMX KOJWYECTB OPraHMYECKOrO BeELIEeCTBA. ITpeanonaratiT, 4To aMMOHOW/IbI
(1opa) comepanmM CKener, COCTOALIMI M3 CMECH dparoHHTa M KaJblMTa,
AMMOHOM/IBI W3 NEPMH M [IeBOHA COCTOANIM M3 KaJIbI[MTa.

MHorue WccnenoBaTeny MOMALEPKHBAKT [IPE/ICTABIIEHHE O TOM, YTO apa-
TOHHT, XapaKTEpHBIH I MHOTMX pPAKOBHH, [EPEKPHCTAIUIM30BbIBACTCH B
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KanblMl B TeueHWe reojornueckoro spemenu. Tax, Mateeir [474] uccaeno.
BdJl PAKOBHMHBI COBPEMEHHBIX W HMCKOMAEMbIX MOJUIKCKOB M3 CEMEHCTBA
Cephalopoda, B Tom uMclie pakoBHHbI aMMOHHTOB. OH MpPEanooxuI, uTo
PaKOBHHbI dAMMOHMTOB paHee COCTOMIH H3 aparoHuTa, HO B TeYeHHE Bpc-
MeHH OHM NOMBEPrajMch MepeKpHcTa/M3aumMu B KansuuT. Ilpn nomoiin
MHK POCKOIHYECKHX HCCIe/IoBaHMil OH OOHAapy»KHjl B HEKOTOPBIX 0Opasuax
aparoHHMT, 2 B aMMOHHTAX KOPCKOTO MMEPHO/Ia OTYETIIMBO Pa3jIHYMMBbIE [I€PIld-
MYTPOBBIH H NPH3MAaTHYECKHH CIIOH.

Heo6xomMMo oOTMeTHTh 3HaucHue ©Oonee ITyDOKOIO H3yueHHWsi MHHe-
paJIbHOTO COCTaBa PAKOBHH KAaK COBPEMEHHbIX, TdK M MCKOMAEeMBIX Opra-
mm3moB. ComepikaHne Pa3NHYHbIX XMMHYECKHX JJIEMEHTOB B paxkosHHax 500
COBpeMeHHBIX BWOB MoJullockoB Obuto onpesgeneHo Jleiteeiinom n Ba-
ckoBHakoMm [451]. IMunske u Tymenn [487]  onpefenw v XHMHUeCKHil
COCTAB PAKOBMH COBPEMCHHbIX M HMCKOMNAEMbIX OPraHM3MOB (MMOLEH, IICi-
croued). HMmm Gbulo yCTaHOBIIEHO, YTO B aparoHMTE HCKONAEMbIX PAKOBHH
3HAYMTENIBHO MeHbllle cojepxanue Mg u Mn u Bonbue Sr, Ba u Fe, uvem B
PAKOBHHAX COBPEMEHHBIX OPraHM3MOB TeX K€ CaMbIX BMIOB. JTO pa3jiMuHe
aBTOpbl OOBACHAKT npoueccamMu BoieTpuBaHua mnopofd. [.C. bepnur u
A.B. Xabaxos [19] npemaraot HCIONIB30BATH KajIbIIHEBO-MAarHHMCBbIH Me-
ton (otHourenwe Mg/Ca B pakoBMHAX) MJIsi Onpe/eneHHs HaleoTeMIEpaTyp.
YcraHoBNeHO HEKOTOpOe pa3jiMdHe B COCTAaBE OT/IENIbHBIX XMMMUYECKHX IJle-
MEHTOB B PaKOBHHAaX MOPCKHMX H MpPecHOBOIHBIX MoJUTIOCKOB. OcobBeHHocTH
XMMMUYECKOIO COCTABA PAKOBHH COBpeMeHHbIX dopamumudep OblH H3yueH:!
H.b. bensesoit [17]. [lpu 310M ocoboe BHHMaHHe OBIIO yjeneHo Ompe-
genenuto kosuvyecrBa Fe, Mg, Si, V, Al, Mg, Tiu up. B mommockax
6 Haiipgens! cnenet Sr, Cd, Ti, Li, B, Pb, Mo, Au, Ac, Ni, Co, Sr,
Rb, As.

B wMexkomaeMpIX MOJUIIOCKAX YCTAHOBIEGHO OINpe/c/icHHOe COOTHOILEHHe
MeXIy CTPOHUMEM M Kanbimem [440]:

Kunace Sr/1000 Ca (B atomax)
Gastropoda 2,12 3,21
Pelecypoda 2,05 - 6,57
Scaphopoda 3,88

Boicokoe conepxanue Sr v Ba, uwacto Habnmwparoiieecd B HCKONaeMBbIX
pakoBuHax, TypekuaH u ApmcrpoHr [553] oOBACHAIT HE pe3yNbIaTOM
MPHKH3HEHHOTO 00pa30BaHMA KPHCTAJUIHYECKMX CTPYKTYP, a MpOLEeccaMmH
ancopﬁu}m, CYHTAsA OITO HABJIEHHWE BTOPHYHBIM M [POHCXOJALUHM TOIZA.
KOIZia B [poliecce [MareHe3a McueszaeT opraHuueckoe emecteo. K.M. Cyn-
tanoB ¥ C.A. Hcaes [238] onpemensnu comepkaHue pAfa MeTajuIOB B
PaKOBHHAX COBpeMeHHBIX H MCKomaembix Oecrio3BoHouHbIX. OHM He OGHapy-
KMJIM pas3InuMA B pacrpelelleHHH XHMHUCCKHMX JJIEMCHTOB B PAKOBMHAX B
3aBUCMMOCTH OT BMa OpraHu3ma. 3amerHbie yBenuuenua P, Mn u Cu B
pakoBHHaX ObINM YCTaHOBIIEHbI B CBA3W ¢ MX (auManbHOH MpHYpOueH-
HOCThbI0. YCTaHOBIIEHO TMOBBIlLIEHHOE coldepxaHHe Mg y HEKOTOpbIX PaKOBHH
B CBA3M C MOBBILICHHEM COJICHOCTH OacceifHa. ABTOpbI NPHUIM K 3aKJIO-
YeHHI0, YTO H3MEHCHHC XHMHUECCKOIO COCTaBd pPAKOBHH 3dBHCHT OT HU3MEHE-
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HiA  PHIMKO-XIMINCCKHX  YCIIOBMI, co3faBluMxcs B DacceiiHax B Teyedue
Te0/J10THYECK 0T O B[]t‘MCHH.

[Ipy MCCnCAOBAHMH PAKOBHMH pPa3HbIX BHIOB COBPEMEHHBIX MOJUTICKOB
(Kacrimiickoe mope) K.M. Cyntanos u C.A. Ddenpue [239] npuuum x
3AKJIIOUEHHIO, YTO COJIEpXAHWE Me[lM B pakOBHHAX 3aBHCHT OT pasmepa
PaKOBHH M JIMTOJIOTHYECKOTO COCTaBa JIOHHBIX OC3JIKOB. B MOBepXHOCTHOM
c/I0€ PAKOBHH —TEPHOCTPAKYME — COBPEMEHHBIX [PECHOBOHBIX MOJUIHCKOB
Habnwojanock noBbllleHHOE coflepxxanme Mn, Mg, Fe, Al, Ti, Cu u Huskoe
cofepxkaine St. bbulo Tak:ke 0BGHapyXeHO MOBBILICHHOE COJIEP)KaHME ypaHa
B PaKOBMHAX [IPEBHMX TracTpOMOM M MeselunIor [182]. Tpu atom OBbino
BBICKA33HO MHEHHE O TOM, YTO ITO SBJIeHHE HE CBA33aHO C IMPHKH3IHEHHOW
BBICOKOH aKKyMyJIsillHei ypaHa, @ ABJIACTCA pe3yJIbTATOM [MATEHETHYeCKHX
NpOLECCOB M CBA3AHO ¢ [MPOLECCAaMH, MNPOMCXOOALIMMH BO BMEILAILIHX
noponax. Ilpemmonaraerca OGosblioe 3HaueHWe OpraHMYECKOTO BelECTBAa pa-
KOBHH B H4KOIUIEHHUH ypaﬂa, KOTOpo¢€ obecrieynBaer TETEPOBAJIEHTHOE HM30-
MepHOe 3aMellleHHe KaJIbLLHA Ha YypaH B MMHepalbHOH (aze pakoOBHH
(6mu30cTh MOHHBIX pamuycor). Takum oBpa3om, colepkaHie METAJsIOB B
PAKOBHMHAX COBPEMEHHBIX H HCKOMAeMbIX OPraHM3MOB 3aBHCHT OT MHOTHX
nokasatesied. HeoBXoAMMO OYeHb OCTOPOXKHO MOJAXOJAHWTh K TPAKTOBKE 0O
BHIOBOH TPHHAJIC)KHOCTH MOJUTOCKA Ha OCHOBAHMM COMNEPXKaHWA TOrO MIIH
HHOTO 3JIEeMEHTA B paKOBMHE.

He Bcerpa Ttakike MOXHO HCIONb30BaTh [laHHble OO OpraHHYecKoM
BEIIECTBE HCKOMAaeMbIX pPaKOBHH U1l YCTAHOBJICHMA MeCTa OpraHM3Ma B
JBOJIIOLMOHHOM  pafly, JIA pacCyx[IeHHi 06 JBONMLMH OeIKOB paKOBHH.
OpHako M3y4YeHHWE OpraHMYeCKOW MaTpHLbl COBPEMEHHBIX MOJUTIOCKOB H
OpraHMYecKOI0 BELIECTBA, COXPAaHHBUIETOCA B HCKOMAaeMbIX paKOBHHAX
ApeBHHX MOIUTIOCKOB, /aeT OoraThlii MaTepuasn Uil IBOJIIOUHOHHOH GHOXHM-
MMM, najeo0MOreoOXMMMM, MaNEOHTOJIOTHH, [UIA pAfa TeOJIOTMYeCKMX Ham-
paBIIeHWH M3yYeHWA OCAJOYHbIX Nopop (reHe3uca M [MareHe3a, KaTareHesa
ocaziouHbIX 0Gpa3oBaHUit M Jp.), eciii Bcerja NPHHHMATh BO BHHMaHHe TEOXH-
MHUYECKHE YCIOBHA MPOLECCOB OTIOMEHUA M THIT BMELUAOLIEH MOPObI.

OPTAHHYECKOE BEIUECTBO CKEJIETHBIX TKAHEH
APYTHUX HCKOIIAEMBIX BECITO3BOHOYHBIX

CoBpeMeHHble MCCIIEJOBAHUA [OKAa3alH, YI0 CHEUHM(HYHOCTL OpraHu-
YeCKOH MaTpulipl CKeNeTHbIX, MHHepajM30BAHHbIX TKaHeHl XapakTepHa He
TONBKO [JIi THNAa MOJUIIOCKOB, HO M [JIA BCEX [PYTHX OpraHM3MOB,
HMEIOMKX 3K30- WIM JHIOCKENeTsl: Ul HACEKOMBIX, pPaKooOpasHbiX, mos-
BOHOUYHBIX, HEKOTOpbIX KnaccoB pactenuin M T.4. Ilo mammeim Tpaguca u ap.
[SS51, 552], ofwee uHcnO JKMBYymMX B HACTOALIEE BPEMA OPraHW3MOB,
ConepKaIMX MHHEpaIM30BaHHbIE TKAHH, COCTaBIAET NpubiM3uTebHO 2/3 Gec-
NMO3BOHOYHBIX, B TO XK€ BpeMs NMO3BOHOUHbIE COCTaBNIALT 1/3 ot obwero ko-
TIHYeCTBA OPraHU3MOB, HMEIOILMX MUHEPAJIM30BaHHbIe TKaHH. B oT/MuMe ot mo3-
BOHOYHBIX, F7ie ¢ocdar M KaJlbUMH HAXOIATCH B ¢opme anatuta, Gecnosso-
HOYHBIE CONEPKAT MHHEpAaTM30BaHHbIE TKAHH, OTIHYAKoIMecs GOmblMM pa3-
HoOOpa3HeM MMHEpPAJIOB, BKJIKYAadA MHHEpaibl KpPEMHHA, NOIHMOpdHbIe
kpuctaie CaCO5, SrCO3, SrSOy v ap.
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MHOrMMH HCCIIE[OBATEIAMM NOK43aHa 60/bLIas ponb OpraHHYecKOo# Mar-
puibl B GOPMHDOBAHMM H OT/IOXKEHHH BHYTPEHHHX H BHEILUHHX CKEJICTHBIX
o6pa3oBaHHii, XapaKTepHBIX UIA npefcTaBHTENeA Pa3HbiX KJIACCOB XXHMBOT-
HbIX W PAacTUTENIbHBIX OpraHH3MoB. TpIBuC H Jp. [551, 552] uccnenmoBanu
COCT?B MMHEpANbHOH M OpraHMuecKod (pakinii (onpenenmMimM aMHHOKHC-
JIOTHBIH COCTaB) CKeJNeTOB LIECTHIYueBBIX I'yGOK, paKooGpasHbIX, WIEHHCTO-
HOTHX H MOJUTIOCKOB. OHH OTMEYa0T HENOCPEACTBEHHYI 3aBHCHMOCTL
MuHepabHOil (a3bl OT AMHHOKHCIIOTHOTO COCTABA OPraHHYECKOH MATpHILbL,
XapaKTepHO#l [UIA [AHHOTO OPraHW3Ma, H MOUEPKHBAIOT 6031"5111}’10 joohi
OpraHMYECKOlf MATPHIbl B TPOUECCAX OTIOKEHHA MHHepabHOH a3bl mpu
06pa3oBaHMM CKeJeTOB Opranksma. B To ke BpeMA MHHepalbHas dasa, no
HX MHEHHIO, TAKXXe OKa3biBaeT OOJIBIIOE BIMAHME HAa CTPYKTYpPY H KOH(Du-
rypammio Gemko Marpuipl (Ha mpumepe koumrena). OmM oTMewaioT, uTO
UIA KaXJOTo HCCIEJOBAHHOTO MMM Kiacca Gecro3BOHOYHBIX XapakTepHa
onpenenenHas GeKOBaA MaTpHla, KOTOpPas yuYacTBYeT B CIEUM(pHIECKOM
OTJIOEHUH MHHepaybHoit ¢asbl.

Xenn u Kensemn [375] part omMcaHMe aparOHMTOBBIX CTPYKTYp COBpe-
MeHHBIX M MCKOMNAeMBIX OPraHW3MOB, OCHOBaHHOE Ha M3MEPEHHH Y-JIyuei.
OHM OTMevaloT B OTHENbHBIX OPraHM3Max HAJIMYHE TOJIBKO aparoOHMTa MIIM
TONMBKO KAaJIBI{HTA, a4 TAK)Xe COBMECTHOE HAXOXJEHHWe ITHX MHHEpAasos.
ABTOpHI [AI0T CBENEHHA O COHEPXKAHHM ITHX KPHUCTAIUIMUYECKHX CTPYKTYp
IOYTH UIA BCEX KJIACCOB COBPEMEHHBIX Decrno3BoHOWHBIX, Bopopocneid. Omu
yCTaHOBHIH GoNbllioe BIMAHHE YCIIOBHH 3aXODOHEHMS HA MMHEpPaJIbHYIO
CTPYKTYPY OPraHH3MOB.

Tpocec m ITmy [371] cumratot, uTo Genku KambuudHIMPOBAHHBIX TKAHEN
BeCII03B OHOUHBIX OTIMYAKTCA OT MO3BOHOYHBIX OOJIBIIHM KOJMYECTBOM OK-
CHAMMHOKHCIIOT M [MKapOOHOBBIX AMHHOKHCIOT H MEHBIIMM KOJHYECTBOM
avuHOKHCmoT. [InA KambuuMdMIMpOBaHHBIX TKaHeH Bcex 6ecrmo3BOHOYHBIX
XapakTepHbl GoOJblME pazTMYMA B COAEPXKAHHH CaXapoB H aMHHOCAXapoB;
NMpH 3TOM KOJMYECTBO CaXapoB B HMX Bonblue, 4eM B KaJibUHHIMpPO-
BaHHBIX TKAHAX O3B OHOUHBIX.

Ilna Bcex MO3BOHOYHBIX THITHYHBIMHM DelkaMH MHHEPATM30BAHHBIX CKe-
JIETHBIX TKaHe# MABNAKTCA KoJulareHs! (ckieponportedtbi). OnHako Genky
THNIA KOJUJIATeHa COMEPXKATCA TaK)Ke B CKeJleTaX HEeKOTOpbIX Becro3so-
HOUYHBIX, HANPHMep B KYTIHKYJle 3¢MJIAHBIX uepBei, B Opaxuonopax [40,
426, 427, 461]. Kak mokasanu HccreloBaHMA (peHITEHOCKONHS H HaMepe-
HHA  UpakuMH), CcKelneT JHMHTyIbl (kinacc OGpaxMoOMOJ) COCTOMT M3
OKCHAMaTHTa, MOEHTHYHOTO CKEJIETY [O3BOHOYHBIX JKMBOTHBIX M YeJIOBEKd
[383, 461]. Ilpu wHccnemoBaHMM aMHHOKMCIIOTHOTO cocTaBa Oeiika paKo-
BHHBI JIHHTYNBI Obin OGHapy)eH W KOJIMYECTBEHHO ONpejleieH OKCHITPOJIMH
M oxkcwm3HH [426, 427]. OTH MccneloBaHMA TNOATBEPXKIANT MHEHHE
A.Il. Bunorpamosa, BbicKasaHHoe MM eme B 1944r. [40], o TOM, uTO
GpaxHoOnmoap! — OTHH M3 MNEPBBIX XMBOTHBIX B (IIOTeHETHUECKOM pAMIY,
CKeJleT KOTOpBIX coCTosm M3 ¢ocdara Kanmbuus M comepxan Genok Koon-
nareH. Benku paKkoBMH COBpEeMEHHBIX OPaxuomnof, Xapak Tepu3yI0TCHA BbICOKHM
COJlepXKaHHEM TTIMIMHA, aClIaparHHOBOMH KHCIIOTH! H NpoiLiH~. Kak  H3BeCTHO.
docharHaa KanbuMpHKAUA CKeneToB OBbIYHO CBA3aHA C BBICOKHUM COM2p-
KaHHEM aJlaHWHa M OKCHIIPOJIHHA, YTO THIHMYKS JUIA KoJulareHs. bpaxuo-
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nofbl CONEPXKAT OKCHIPOJMH B CTPYKType pakoBHH. BeposaTno, B pako-
BHHaX OpaxHoOMOM COMNEPKUTCA KoJUIareH, KoTopkiii obecrieunBaer docdar-
HYH KanbUHQUKaLHI [0 THy JIeACTBHA KOJUIATEHAa B KOCTAX [O3BOHOY-
HBIX. B TO xe BpeMsA KOHXHOJMH pakoBHH Opaxuomnop G1IM30K MO cOCTaBy
aMHMHOKHCIIOT K O€lKy pecHIMHy M OT/MYaeTCA OT HEro JMIIb Cofepxa-
Huem mucTHHa. [loxasaHo, 4To pa3Hbie npefcraBuTesM GpPaxHoOMoO OTIAYa-
JOTCA HATIHYMEM HIIH OTCYTCTBHEM OKCHMIIM3MHA (HANpUMEp, IIMHTYNa), THPO-
3HHAa, OKCHIPOJIMHA, TIIIOKO3aMHHa.

B pesynbraTe CpaBHHTENIBHOTO HCCIIE[IOBAHMA COMEPXKAHHA AMMHOKMCIOT
B DPaKkOBHHAX KaK COBPEMEHHBIX, TAK M HCKOIAeMbIX MpeIcTaRuTeNIei
knacca Gpaxumomon [426, 427] 6biM 0GHapyeHbl BONbILHE M3MEHEHHA B
KOJIMYECTBEHHOM COCTaBE aMHHOKHCIOT. B pakoBuHax Gpaxuomnop wopsl H
Mena oOHapyXeHO IIOBBLILIEHHOE CONEpPXaHWe CepHHa, IJyTAMHHOBOH KHCIIO-
Thl, JICHLUMHA, JIM3MHA M TOHWKEHHOE COoNep)KaHue TITIMLMHA. YCTaHOBJIEHO
TAKXKE pasHuie B CONEPXKAHMM BaJWHA, H30NeiuMHa, ¢deHWnanaHuHa M
aprHHHHA 10 CPaBHEHHMI0 C paKkOBHHAMHM CcOBpeMeHHbIX Opaxmonon. Bruto
[O0Ka3aHO HaJMuyWe IMEeNTHOHBIX LEMeH B MCKONMaeMblx pakoBMHax. Ha ocHo-
BaHMH 3THX MCCIIE[IOBAHMH ClIeJIAHO 3aKIIIOYEHHEe O TOM, YTO COCTAB aMHHO-
KHCJIOT B DAKOBHHAX MCKONaeMBIX OPraHH3MOB HE BCET/Ia MOXET yKa3bl-
BaTh HA MECTO OPraHu3Ma B (HIIOTEHETHYECKOM pAMIY.

Marepc [460] Ttaxxke oTmeuaer HanHuHe GocdaTOB B PAKOBHHE JIMHIY-
nel. OH cumraer, yro cocdartHad KaubUM(HKAUMA PAKOBMHBI JIHTYIIbI
MOXET CITy>KHTb TPHMEPOM CTPYKTYPbl CTPOEHHMA KOCTEH MO3BOHOYHBIX Ha
paHHeH CTagMH pa3BHTHA oOpraHu3MoB. OH TakKe HCCIE[oBaN KoJUlareH
PaKoBHMHBl yNHTKH Spongia graminae. [lo ero panueim (pacuer Ha 1000
aMHMHOKHCIIOTHBIX OCTATKOB), KOJUIATeH PAKOBMHBI YJIHTKH cofepkuT 315
emuHMu  (Ha MwumoH) riMumHa, 108 — okcunpormua, 78 — mpormHa,
12 — oxcunu3uHa. OpraHWYecKoe BeleCTBO PAaKOBMHBI YIHTKH COCTOMT M3
Komnarena ¥ 15,5 % yrneBofos.

Beul HccnemoBaH COCTAB AMWHOKHMCIOT B pakoBMHax ynurok Planorbis
TPETHYHOTO MepHOMa: OOHapyXeHbl TUCTH/IMH, APTHHHH, aclaparMHOBas KHC-
JI0T4, acNaparuH, ITULMH, TJIYyTAMHHOBAA KMCIOTA, CEPHH, NPOJIMH M ajaHHH
[450].

K coxaneHuio, oyeHb Mayio paSoT MOCBALLIEHO MCCIIE/LOBAHUIO OpraHHuec-
KOr0 BellecTBa CKeJIeTOB IPOCTeHIMX, Hanpumep dopaMuHHdep, KOTopbie
uMeT Oonmbuioe 3nauenue B crpaturpaduu. Ilo pmannbiM bnexmana u
Toppa [293], mpencraBinm 29 ceMelCTB COBpeMeHHbIX dopamuHudep HMeIOT
H3BECTKOBBIC DPAKOBWHBI (AparoHMT MIIM Kansuut). B To e Bpemsa B
PaKOBHHaX 061{apy)icel-lo 3HAYHUTEJIBHOE KOJIHYEeCTBO KpeMHHsA, MHOI'Ja JNOCTH-
raowee 15 %. IMo paunbim ATl BuHOrpagoBa, KpemHecoepKaluil CKenert
dopamuundep CcomepKUT ICEBIOKBApL WM onan. Kpome T1oro, B pakoBH-
Hax umelorca Bxmiouenua Mn, Fe, Al (or 1 po 0,1 %), Pb, Cr, Sn, Ag, Ba,
B, V, Cu (or 0,01 no0,0001%). B cocraBe opraHuueckoro Belecrsa
HaHJeHp! JIEMLMH, BajiMH, aJIaHWHH, IJIMUMH, CEpHH, INMyTaMHMHOBAaA M acrnapa-
THHOBasg KHCIIOThbI, CIJEHPI.HEU'IEHHH, INPOJIHH, TPEOHWH, apruHHH, JIH3HH H
uMcTHH [541, 434].

B nocnepHee BpemsA [MOABWIMCH Oosiee ofcToATeNbHBIE MCCIIE0BAHUA
PaKOBHMH [pyTHX NpOCTEHLIMX — PAMHONADHIA. PanuonapHH HMMEKT CKeler,
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COCTOALIMI H3 CHIIMKATa (SiOz u H,0) tuna onasa v DenkoBbIX BKITIOYE-
nuit. OKOHTapHA HMMeeT CKedeT M3 cCysib(ara CTPOHUHA (uenectura) ¢
Genkom  [541]. Kunr [433, 434] MCCIIEIOBAIL  COCTAB  AMHHOKHMCIIOT
PAKOBHH 3 BHIOB COBPEMEHHBIX PajHONAPHH. Bo Bcex pakoBMHAX Hccieno-
BaHHbIX pajMonsApui Obin Haiimen Genok; B IHAPONH3aTe Benka obHapyxe-
HbI BCE aMHHOKHCIIOTBI, 32 HCKITIQUEHHEM UHCTHHA.

B Geiikax CKeJeTOB pajMoiApHii B HAMDOJBIIMX KOIHYECTBAX HAXOAATCH
IJIMUMH, ACTIAPATMHOBAA M IJyTAMMHOBasA KMCJIOTBI M alaHHH, KOTOpbIe
coctapyawT okono 60 % Bcex OCTATKOB aMMHOKMCIOT. Buin taxke oBHapy-
wed mnponuH. Habniopaercd pasnmHiMe B COMEPXKAHMH JIM3WHA B Benkax
pasHbIX BMioB pamHonspuil. Obllee KOIHYECTBO AMHHOKHCIOT B CKeJeTax
pafMONsApHil B [IBA Pa3a MeHbLUe, YeM HX KOJIMYECTBD B CKeneTax dbopamu-
Huep. HabGnionaerca oueHb BAKHOE OT/IMYHE B COOTHOLICHHMM OT/IENIBHBIX
AMMHOKMCIIOT MEXIYy CKeneTamMu paguonapuid u dopamunudep. Tax, mna
¢dopamuuudep XapaKTepHO OYeHb BBLICOKOE COMEp)KaHWE aclaparHHOBOH
KHCIOTBI. B pajuonApuAX cofepaaHue nu3HHa Oonbwe na 77%, neii-
uiHa — Ha 34% M wMeHblie Ha 46% tpeoHMHa M Ha 35% THpo3uHa MO
CpaBHEHUI0 C MX COMepKaHHeM B ckenerax QopaMuHHbep.

Hanee Gbulo onpefeneHo COAEpiKaHME aMHHOKMCIIOT B CKelleTax MCKoma-
eMbIX papmonspuii (433, 434]. B uckonaeMbIX OCTaTrkax pajiHoJIsipHil
Haﬁmo,uaerca 3HAYMTEJIbHO MEHbLIE AMMHOKHMCIIOT IO CPABHCHHIO C COBpe-
mMeHHbIMH. OCTaBLIMECA aMMHOKHCIIOTBI B MCKOMAEMBIX CKeJleTax pagHof-
puit Ha 80 % HaxofATCA B CBA3AHHOM COCTOAHMHM H ONpe/e/IATCA TOIbBKO
nocne ruaponusa. [lo mHenuw KuHra, oHM Haxo[sAiTCA MM B COCTaBe
Xopouwo ’ymakoBaHHOro” Genka WIM B COCTaBe MOMHMEpPOB THIA T'yMHHO-
BbIX KHIIOT. HPHCYTCTBHE HJIHO-HBOHEFIU,HHE H OpPHHTHHA B COCTaB¢ aMHHO-
KHCIOT YKa3bIBaeT Ha HA/IWMMME [HareHe3a, NPOHCIUEIIET0 B CKelleTax
PajHOJIAPHH B TEYCHME HECKOJIBKMX TBICAY JIET.

B nocnenHee BpemsaA ObuUla MCCNE[JOBaHA MHHEpANbHAA YacThb COBPEMEH-
HbIX KOpalNIOB (THIl KHLUIEYHONONOCTHBIX). B Kopamnax cojiepikaHue opra-
HHueckoro BeutecTBa cocraBnger 0,1 %, oHo kowuentpupyer 40-70e/r
ypana. Ckener KOpaJUlOB COCTOMT M3 aparoHHTa, KOTOpbIi CBf3bIBaeT
Tonbko 3 2/r ypana [283]. Bbuto Tak)Ke MCCIIE[0BAHO HAKOIJICHHE YpaHa B
KOpaUIOBhIX pudax B npouecce pauareHesa [372], a Takke BIMAHHE
JMareHe3a Ha MHKpPOCTPYKTYPY MCKOMAaeMbIX Ma[pelNopoBbIX KOpPaJUIoB.

BeGep [572) onpenensi Maruvii B KOpajUIOBbIX pH(ax H YCTaHOBMII,
YTO KOHUEHTPAUWA Marius B KOpa/UIOBbIX pH(ax CBA3aHA C aparOHMTOBBIM
CKEJICTOM OpPTaHM3MOB, a TaKJXKe 3aBHCHT OT TeMIepaTypbl BOJbl. ABTOp
CYUMTAET, YTO CBA3b KOHUEHTPAUWH MAarHMfl CO CKEJIETOM OpraHu3mMa M
TEMIEpaTypoH BOJbl XapaKTepHa He TONbKO OJIA KOpaUloB, HO W A
JpPYTHX OpPraHH3MOB, BKIINYas PasJIMYHbIE MOJUIOCKH, opamuHubepsl. 31O
siBJIeHHe MOJXKHO HCIO/b30BaTh B KaueCTBe (PU3HONIOrMYECKHX TeHeTHUECKHX
haKTOpoB [UIA XapaKTEPUCTHKH MHOTHX Gecrno3BOHOUHBIX.

Bruto wuccneoBaHo opraHMyecKoe BELUECTBO rpanTtonutoB [169, 346,
560]. HHrepec K MCCIIEIOBAHMI0 TI'PANTOIMTOB OOBACHACTCH MX OGOJNBIION
3HAUHMOCTBIO B npoueccax 06pa3oBaHuA IUKTHOHEMOBBIX claHleB. JIMKTHO-
HEMOBbIE CJIaHIbl TIOJYYHJIM CBOE HA3BaHWe BEJIEACTBHEe GobLUIOro uMcra
OCTaTKOB CKeneToB rpantonutoe — Dictionema flabeliforme, Bcrpeuato-
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uMXcA B ITOH mopojie. I'panTonuThl — KONOHMANBHBIE OPraHU3Mbl, HMeEB-
ILHE HAPYXHBIH CKeNeT, COCTOALMA B OCHOBHOM H3 XWTHHa. OHH Obinu
pacnpocTpaHensl B opaoBHke. Kax yxaswmiBaet A.Il. Bunorpamoe [40],
XHTHHOBBIH CKEJIET, XWTHHOBBIH THN 06GOJIOUKH TPHHAIUIEKHT Hanbonee
ApeBHHM opraHuamam. Tak, OCTaTKH BBICOKOOPTaHH3OBAHHBIX Merosto-
mata, TaK HaspiBaemble Eurypteridae, ¢ XMTMHOBBIM CKeJIeTOM, HAXOJAT B
nopojax riyBokKoro npoTeposos.

B.A. YcneHCkuH, HCCIeIOBaBIMI OpraHHYeCKOe BELIECTBO pa3fIMUHbIX
THTIOB [OHKTHOHEMOBBIX CJAHIEB [248], oTmeuaeT BBICOKOE COZEpIKaHHE
230Ta B O9THX THIAX ClNAHUEB. JTO sBJieHHe OH CBA3bIBAaeT C IPHCYTCTBU-
eM OpPraHM3MOB, MMEBLIMX CKEJeT XHTMHOBOIO THMIA, KOTOPbI€ Yy4YacTBOBa-
ni B 0Gpa3’0OBaHWHM CNAHUEBBbIX OTJIOXKEHHH. JJleMEHTapHbIH COCTAaB OpraHH-
YeCKOro BelEeCTBA [HKTHOHEMOBBIX CJIAHLEB HECKOJIbKO pa3liMyaeTca Mo
[AHHBIM OT/IEJIbHBIX aBTOPOB, HO KOJIMYECTBO a30Ta BO BCEX ONMpeHeeHHAX
BICOKOE, B cpentem 2,2—2,45 %. OtHoulenne C/N g KyKepcHTOB Koneb-
netrca B mpenenax 150—350, B To BpemA Kak /Ul KeporeHa TMK THOHEMOBBIX
cliaHueB oHo He mnpeBsimaer 30.

B rumponmiatax rpanTtoiHToB, OTODpaHHBIX M3 CciaHuUeB, ObuM oOHapy-
KeHbl aAprHHMH, TJYTAMMHOBasg KHCJIOTA, TJIMIMH, OKCHIIPOJIMH, AaJIaHMH,
NPOJIMH, BAajMH, Y -AMWHOMACIIAHAA KHCIOTA, denunananud, jeiduud [169].
Ilpy momoww xpomatorpacduu Ha Oymare oBHapykeH TaK)Xe TTIHOKO3aMHH.
Hanuuwe HeGONBIIMX KOJMYECTB TIJIIOKO3aMHHA B THAPOJIM3aTe rpanTOJIMTOB
yKa3biBae€T Ha yvyacTHe XWTHHa B 0Opa3’0oBaHMHW OPraHHMYECKOTO BELIECTBA
CKeJIETOB T'pPalTOJIMTOB. BEPDHTHO, B TIpanToIMHTaX XHTHH OBl CBA3aH C
GenkoBoH MaTpHleH, MOAOOHO OpPraHWYECKOH MaTpPHLE COBPEMEHHBIX MOJI-
mockoB. [lpucyTcTBHE B HCCNe[JOBAHHBIX TpanoTOIMTAX AMUHOKHCIIOTHI
OKCHIMpPOJIHHA, @ TaK)Ke BBICOKHH TNpOUEHT a3ota (3,15%) NOATBEpkIaoT
KHBOTHOE NPOMCXOXIEHHE OPTaHWYECKHMX OCTATKOB CKEJIETOB TpanTOJIMTOB.
OnHako oTHOcHTENbHO HeGOMBLIOE CcofiepXKaHHe AMWHOKHCIIOT B TparnToiu-
TaX, COXPaHMBLIMXCA B JHKTHOHEMOBBIX CJIaHLAX, CBH/IETEIbCTBYET O TOM,
YTO B C/IAHUAX TIPOXOJMIM  MHIGHCHMBHO ITpOIlecchl NpeoBpa3oBaHusA
OpPraHHYeCKOro BeIIeCTBA. Bpiny TakKe MCClIEI0BAHbI AMMHOKHCIIOTHI B
THOPONM3aTaX TpanToONIMTOB, BBIIEJIEHHBIX H3 M3BECTKOBBIX BalyidoB (opnoo-
BHK), Tje rnpoleccel Npeobpa3oBaHHA OPraHMYECKOro BELUECTBA MPOXOMIIH,
BHIIMMO, 3HAYMTEJIbHQ MeJIJIEHHee, YeM B IMKTHOHEMOBBIX cilaHuax [346,
347, 560]. Ilpu oToM HaiiieHo GONBIIOE YMCTIO AMHHOKHCIIOT B TM/IPOJIH3a-
Tax TPanTONMTOB, OJIHAKO He ObUI HAHJIEH TJIHKO3aMHMH, YTO TMOCITYHIIO
OCHOBAaHMEM OTPHUATh Y4YacTHe XWTHHAa B CKeJIeTaX TrpanToiMToB. B TO e
BpeMsi B COCTABE AMMHOKHCIIOT HaifieHbl THPO3HH W (eHWIaNaHHH, KOTO-
pbie OOBIYHO JIETKO pa3pyLAITCA, M MX NMPHCYTCTBMe B 06pa3suax MpeBHHUX
OpraHM3MOB YKa3bIBaeT Ha BO3MOMKHOCTh KOHTAMMHAIMK 33 CYeT MHKPOOp-
raHu3amon Gonee MO3/JHero reoJjiorMyecKoro TNepyuoja M Ja)ke 3a cuyer ydac-
THA COBpEMEHHOH MHUKpO(IOphl. BO3MOXHO, 4TO OTCYTCTBHE IJIIOKO3aMHHA
TAKXKe CBA3aHO ¢ MUKPOGHOIOTHYECKOH [IEATENIbHOCTBIO,

YuyacTHe aMMHOCAXapoB B MPOLECCaX KanbUMHKalUMH BbUIO TaKxKe [10Ka-
3aHo Jlerencomuap. [328] Ha npHMepe M3YYEHMA KalbUMPHUKALMH CKEJeTa
kpabos. MccnemoBaren otmeTiM OONBLIOE 3HayeHWe XWTHHA M CBA3aHHOTO
¢ uMM Benka, 2 TaKke yuacTHE TaHHHHA B Tpoueccax KanblMUKaUHH
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cieneTor kKpabGos. HeoBX0muMO OTMETHTb, YTO B HACTOALIEE BPeMA [OUTH
OTCYTCTBYIOT HCCIIE/IOBAHMsA, NMOCBALIEHHbIE BHOXHMHYECKOMY H XMMHYECKO-
My H3yueHHIO NPOLECCOB MMHEPA/IM3ALMH OTOPHBIX TKaHed pactenuit. B To
e BpeMA M3BECTHO OOIBLIOE YHC/IO MOPCKHX PAaCTeHHH, KOTOphbIe CO/ep-
AT MHHepaJM30BaHHble Tkand. MIX cepbesHoe HccrefoBaHMe HMeeT Bomb-
1oe 3HAaueHHe, TAK KAK 3TH PACTEHHA 4acTo MPHHHMAKT OoJiblioe yyacTHe
B Tpoleccax ocankooBpasosanus. [lo manueiM Jlesuna [452], B Bomopoc-
max Chlorophyta, Phaeophyta u Hexotopbix npejcrasutensx Charophyta
Haxomurca  aparommt. Jia  Bojopocnedr  Chrysophyta  charophyta
xapakTepeH Kambuut, A Cryptonemiales — cmech KanmbuMTa M aparoHMTA.
IIpu 3toM npouecchl 00pa30BaHMA MHHEPAIbHbIX TKAHEH BOJIOPOCIICH MOKa
elle He H3BECTHBI.

OPTAHMYECKOE BEIHECTBO CKEJIETHBIX OCTATKOB
HCKOITAEMBIX ITO3BOHOYHBIX

Bo MHOrMX perdoHax 3eMHOIo wapa obHapyxeHbl GONbIIME CKOIUIEHHUS
OCTATKOB KOCTEH MO3BOHOYHBIX B BHJE KOCTHbIX [ETPUTOB (HAmpUMep,
MaHKOIICKHe OTJIOKEHHA), @ TAKKe KOCTHBIX KJIAJOWII XHBOTHBIX JIPEBHHX
snox. BeumH obHapyXeHBl M OMMCAHBI MHTHHCKOE MCKOMAaeMoe 03epo B
paiione Komu ACCP, 3axopoHeHMA OCTATKOB HH)KHENEPMCKHMX Ha3eMHbIX
MO3BOHOUHbIX [84], NO3BOHOYHBIX B IMMEPMCKHX MEMCTBIX MECYaHHKAX
3anapnoro Ipuypames [110, 111], knanbuine [peBHHX >KMBOTHBIX IEPM-
CKOro mepuoa Ha mpaBoGepexawe Kambl B TONIIE MIOTHBIX TNECYAHMKOB
[255], ckomleHMe KocTed  MACTOJOHTOB W HOCOPOTOB (BePXHMH OJMIO-
ueH) B ypourmmie Kywryk Kasaxckoir CCP, sanmeraroiux Mexmy ITHH3aMH
IJIMHUCTO-aJIeBpHTOBLIX mopop [153]. Kpome Toro, B 0CaiouHBIX MOpOJAX
BCTPEUaTCA OTHENIbHBIE OCTATKH CKEJIETOB HCKONAeMBIX MO3BOHOYHbIX.

B HacTosmiee Bpemsa WMeeTcA [OCTaTOYHOE YHCIIO MoOHorpaduit u 0630-
pOB, NOCBALIEHHBIX GHOXHMHM OPTaHHUECKOrO BEIUeCTBA CKEJIETHBIX TKaHEH
COBpeMeHHBIX Mo3BoHOuHBIX [220, 262, 330, 346, 486]. CkenerHble TKaHH,
TaK € KaK H paKOBHHbI DeCMO3BOHOYHBIX, COMEPXAT OPraHHYECKYI0 MAT-
pHIly, B OCHOBHOM COCTOAILLYI0 M3 Oelka KojUlareHa W nonucaxapuuos. B
HACTOALLEE BPEMA [OBOJIbHO XOPOLIO HCCIeJOBaHbI CTPYKTYypa M CBOHCTBA
KOJUIareHa COeJMHUTEeNIbHBIX TKaHe#d INO3BOHOYHBIX. M3paHel MaTepuanbl
MEX/IYHAPOJHOTO CHMIIO3WYyMa, IIOCBALICHHOTO HCCIIe/IOBAHHIO [POLECCOB
KanbUMGHKALIMK B XKMBBIX opranuamax [299]. B 1967 r. spiuen cGopHHK
"Trestise on collagen”, B KOTOpOM [aHbl COBPEMEHHbIC CBEJICHHA O XMMHH
H CTpoeHMH KoJulareHa. Wspaerca xypHan " Biomineralisation”. Ycranos-
JIeHO, YTO B 3aBUCHMOCTH OT MOJIOXEHHA OPraHu3Ma B (PHIIOreHETHYECKOM
pAly M3MeHAETCA KaK CTPYKTypa GelnKoB W TONMNENTHIHBIX LETeH, Tak M
COOTHOLIEHHE AMMHOKHCIIOT B KOCTAX NMO3BOHOUHbIX [484, 486].

JLU. Cnyuxuit [220] B cBoeit MoHorpaguu “BHOXHMEA HOPMalIbHOH H
NaTONOrMYECKH M3MEHEHHOH COE[MHHTENIbHOH TKaHM ' [aeT CBOJHYIK Tab-
JIMLY aMHHOKHMCIIOTHOTO COCTABA KOJUIATEHOB CKeJIeTHBIX TKaHeH Gecrno3Bo-
HOYHBIX H COEJMHMTEJIbHBIX TKaHe# Mo3BOHOUHBIX (Tabm. 18 )

Benok ‘KoJiareH Mo CBOEMY AMHHOKHCIIOTHOMY COCTaBY OT/IMYAeTCH OT
OPYTUxX OenkoB HalHYHEM AMHHOKHCIIOTHOIO OKCHIIPOJIMHA M OKCHITH3HHA.
98



Tabauya 18

AMMHHOKHCIOTHBIH COCTaB KOJIATEeHOB NMO3BOHOYHBIX H Gecno3IBOHOYHBIX
(cpenHee uncno octaTkos/1000 aMMHOKHMCNIOTHBIX OCTaTKOB)
(no Cnyuxomy [220])

Konnarenm * Konnarene™
AMHHOKHCIOTA AMHHOKHCIIOTA

no3BoHOY- | Gecrno3Bo- no3BOHOY- | Decrospo-

HbIx* HOuHBbIX ** HBIX* HOuHBIX **
nuuny 329,5 309,6 OKCHNpONUH 90,5 76,9
InyraMuHoBas ku- 73,5 93,6 Tpeonun 20,6 50,0
croTa JIu3mn 28,2 76,9
AcmapardHosas - 48,0 i | HWzonechumx 12,7 85,6
KHCIloTa CepuH 39,1 19,8
ApTHHHH 48,4 45,2 T'uctHamt 5,2 38
[Mponux 118,1 97,5 MeTHoHHH 6,9 5.4
AnaHuH 108,2 24,2 OKCHITH3HH 6.6 133
Banuu 214 37,0 Tuposun 3,6 -
(DeHUNaJIaHHH 14,3 9,3 Lnctvn - 211
Jle#umH 245 27,1

*Cpennee u3 28 KOTarcHOB MO3BOHOYHbIX.
**CpeHHe [aHHble Mpe[iCTABHTeNeR 5 KiIaCCOB GECIO3BOHOUHBIX.

Kpome TOro, oH MoYTH He COOEPHMT TPUNTO(hAHA W THCTHIMHA H B MAJIbIX
KOJIMYECTBAX HMMEET UMCTHH M THPO3HH. [JIHIMH, TNpPONHH, OKCHIIPOJIMH,
AMaHMH M ITYTAMHHOBas KMCIOTA HAXOAATCA B KOJUIareHe B HAMBOIbILMX
KOJIHYECTBAX TO CPABHEHHIO € JIPYTHMH aMWHOKHCIIOTAMH.

OKCHNpOJIMH ABNAETCA THIHYHOH aMHHOKHCIIOTOH /yis Kojlarena. Yacto
N0 KOJHYECTBY OKCHIPONHMHA CYJAT O KOJNMYeCTBe KoJulareHa. Pa3purtne u
NpUMeHeHHe HH(PAKPACHOH CMEKTPOCKONMM K H3YUCHHMI0 KOJUIAreHa [al
BO3MOXHOCTb Gollee MOJHO M3YUMTh CTPYKTYpY KOJUIareHa M KOJUIar€Homo-
nob6HpIX mnonunentuaoB. [lpu d5ToM GbUIO NMOKA3aHO OTPOMHOE BIIMAHHE
NpOJIMHA M OKCHMIPOJHHA Ha CHeKTpanbHble CBOHCTBA Koareda. [Ilpw
nomoum HK-crnekTpockonuy MOXHO YCTaHOBHTb [ICHATYPALMI0 KOJUIATeHA
[324]. OxcunponuH OTCYTCTBYET B pakoBHHAX GOJNBIIMHCTBA MOJUTIOCKOB,
O[IHAKO OH Hali[JeH B HEKOTOpbIX MoJullockax — Mytilus edulis, Alloleo-
phora, Annolita, Edinodorinata u apyrux, oGHapyxen B rybkax. OBGerHO
pacTeHMs HE COMEPKAT OKCHMMpPOIMH, HO HE[aBHO OH  YCTAaHOBJIeH B Santa-
lum album [526].

B nocrnenHee Bpemsa [UlA MCCIIe[OBAHMA KOJUIATEHA, JKENATHHBI M 2J1aCTH-
HA YCHEILUHO MPHMEHAKT CNeKTPbl KOMOMHALMOHHOTO pacCesHHOrO CBETa
[350]. Konnaren He pactBOpsieTcsi B BOJE, HO NPH KHIIAYEHHH [IPeB pailla-
eICA B KEJIATHHY, XOpOLUO pacTBOpuMYyK B Boje. Kojularen cocraBisier He
TOJIBKO OCHOBHYIO- YaCTh OPraHHYeCKOr0 BELIeCTBA KOCTeH, HO ABJIAETCA
TAK)XE TJIaBHOH COCTABHOM YacThlo MOAKOXHOH M [IPYIHX COE/IMHHTEIIbHBIX
(32%), a taxe snacrhueckux Tkaueir (7 %).

Ilpu obpaborke KOCTeH MMHEPAIbHBIMH KHCIOTAMH HEOPTraHHuecKas
YaCTh MX pAacTBOPAEICA, @ OCTABLIAACA opranmyeckas d¢pakuusa (50 %)
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COCTOMT M3 Kojularena ¥ Genka occoansbymouza, KoTopblit o6pasyer Komil-
JIeKChl ¢ MYKOIOJIMCAXAPHIAMH, TaK Ha3blBaeMble OCCOMYKOH/IbI. Heopra-
HHYECKAs ¥ACTh KOCTeil CONEPXKHT Kasbuuii, pocdop u marnmii. Ilpeanona-
raeTcsi, 4T0 B KOCTAX docdaT KanblMa HAXOJMICA B BH/E OKCHANATHTA,
KPHCTAJUTHYECKAs e[MHHUA KOTOPOTO COLEPKHMT MOJIEKYIY Ca(OH) +Ca, -
*(PO,) 3. Takye MHKpPOKpPHCTA/UIbl OGPa3yIOTCA 3a CYeT JIeHCTBHA KJIETOK Oc-
Teo6NacTOB, HAXOMNAIMXCA B KOCTHOH TKaHHM, B pe3syibrate obMe-
Ha B JKMBOM OpraHusMe. MHKPOKDHCTa/Ibl [pH ONpeesIeHHbIX  YCIIO-
BHAX OCAXKIAWTCA Ha OpraHWyecKyw CyOCTaHUMIO KOCTH, HAapacTanT M
HAXOMATCA B KHBOM OpraHM3Me B JMHAMHYECKOM paBHOBeCHH. Makpo- u
MHKPOCKOINHYECKas CTPYKTypa (OpPMHpPYETCs IPH YYaCTHM OPTaHHYeCKOro
BeleCTBA KOCTEH, INTaBHbIM 06pa30M BOIIOKOH COe/TMHHTE/IbHBIX TKaHeH, KOTO-
pble 0BeCNeYHBaKT MPOLECChl OCAXICHHA KaJlbLMEBBIX cojiei docdaTos u
ap. [262]. B 3aBHCMMOCTH OT (PMJIOTEHHH H3MEHAKTCA KaK CTPYKTypa
OeNlKOB M TOJMMENTHAHBIX LENeH, TaK M COOTHOLIEHHEe AMHHOKHMCIIOT B
koctax [484, 486].

KonareH HeMJIEKOIMHMTAIUIMX OTMvaeTca GosbliIoi BapuabenbHOCTbIO MO
CpaBHEHHI0 C KOJUIATEHOM MJIEKONMHMTAWMX, KOTOpbiH Oosiee oxHOpojeH
[329]. 3nauntensHple kKoneGaHWA 3aMeyeHbl B COMAEPXKAHMM IIPOJIMHA H
okcurnpondHa. B HacTosulee BpeMs H3BeCTeH aMMHOKHCIIOTHBIH COCTaB
KoOJUlareHa pentHivi, amd¢ubuil, pbib, a TaKKe KOXKHM MIICKOMNHTAIOLINX,
KOCTEHl M fJeHTHHa 3yBOB uelioBeKa, KpbIC W JIpyrMX opraHusmos [329,
330]. KonnareH mO3BOHOYHBIX XapaKTePH3YeTCA BBICOKHM COEp)KaHHEeM
ITHIMHA, OTCYTCTBUEM UMCTHHA W Tpuntodana. [lpennonaraior, uTO rIMUMH
obecreunBaeT TpPeXMeEPHYI0 CTPYKTYpY Molekynbl komnareda. Ilon nedictsu-
eM  (epmeHTOB MerncHHa W KOJUIareHasbl KOJUIareHbl pacTBOPAKTCA
[486]. Iokazano oBpa3zoBaHWe MNENTHLAOB M3 KOJUIATeHa MO [EHCTBHEM
cdepmenTa nponassl [430, 554].

Konnarenol OMOpHBIX TKAaHEH TNO3BOHOYHBIX CBA33aHbBI C YITIEBOAAMM,
cOCTaBNAIMMH Gonee 2 % OT BCeH OpPraHMYecKON MaTpHibl Kocteil. B 10
’Ke BpeMsA B COCTaBE OPraHMYeCKOH MAaTpHlbl KaJibLUH(HUMPOBAHHBIX TKAHEMH
MHOTMX Decrno3BOHOUHBIX YIJIEBOAbI coctaBiswT okono 20% [220, 346,
460]. Ilpu u3yuyeHHH MHOTMX OCTATKOB CKEJIETOB HMCKONAeMBIX MO3BOHOY-
HpIX ObUTH OOHapyXeHbl aMHHOKHCIIOTBI, a MHorja naxe Oenku. Kak u B
CIlyvyae paKOBWH HWCKOMNAEMbIX OpPraHH3MOB, 3TO0 OOBACHAETCH XOPOLIMMHM
YCIIOBHAMH KOHCEPBALMM OPraHWYeCKOI0 BELIECTBAa, 3alUMILEHHOTO H3BeCT-
KOBBIMH H JIPYTHMH CKEJIETHBIMH CTPYKTYPAMH OT JIEHCTBHA MHKpPOOpra-
HH3MOB, T'a30BOTr0 pe)xMma OacceiHa, YC/IOBHH 3aXOpPOHeHHSi B MOpOJax.

B 1954 r. DJiBesncon Bnepebie onybIIMKOBal [aHHbIE O TMPHCYTCTBHH
AMMHOKHCIIOT B TPHMJIOOMTaX, B KOCTAX JIEBOHCKHMX pblf, B HCKOMAaeMbIX
OpTaHMYECKHMX OCTATKAX KalblUM(QHUUMPOBAHHBIX TKAHEH MO3BOHOYHBIX pa3-
HOT'O TeONOTHYeCKoro Bospacta [267]. B nanbHeiiliem MHOrMe HCCnenoBa-
TeJIM 3aHHTEPECOBAJIMCh JTHMH HANNIOEHHAMH, W B HACTOfLIEE BpeMs
onyBIMKOBAHO 3HAUMTENTBHOE UMCI0 pPaboT, NMOCBALICHHBIX HCCIIE/IOBAHHIO
CO/IepXaHHUA AMHHOKHCJIOT B CKEJIETHBIX OCTATKAX MCKOMNAEMbIX JKHBOTHBIX
opranuamoB. Hy»HO OTMeTHTb, YTO COXpaHEHHEe HEW3MEHHBLIMXCA DelnKoB B
KOCTHBIX OCTaTKax MIIEKONUTawiMx HabGniopaercs kpaide penko. K umcny

TAKHUX HCCIIEJOBAHHH OTHQCHTCH oﬁliapymwue KOJIJlaréeHa B HCKONaeMbIx
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porax onera 12000 ner coxpannocrd. Konmarew cocrasnsn 8,7% or
cyxoro seca poroB. Ilpu ofpaGorke 10r poro ropsaveii Bojoii Obuio
nonyyeHo 249 me KeNaTHHBI, KOTOpas Mo CBOEMY MOJIEKYJISIPHOMY Becy He
OTJIMYAJIACh OT JKEJIATHHBbI, H3BJICYEHHOH M3 cBexux poros. B npenapare
BbI/ICJIEHHOH JKeNMaTHHbI HaineHo 12,9 % oxcunponuna. Kenmatuna comepiana
17,4% N 1 95 % C (oT TeopeTHYecKH BO3MOXHOro Konmuecrsa) [521].

Bukodd [5837 584] muccnepmoBan ckemeTHble OCTATKHM [O3BOHOUYHBIX
Pa3sHOTO TeOJIOrHYECKOro BO3PACTa: OJIMIOleHa, IUIeHCcTOUeHa, MHoleHa. [Ipu
MOMOIUM PEHTTEHOCNEKTPAJIbHOIO aHalM3a eMy YAanoch B OONbLIMHCTBE
cinyyaeB B uumHdax oBHapyxHTb COXPaHMBLIMECA BOJIOKHA Kosuiarena. Buina
TaKke oOHapykeHa CTymneHyaTas [erpajalMa CTPYKTYpbl GENKOB KocTeil B
TeUeHHe TeO0JIOTHYECKOro BpemeHH [322, 466].

Dubpbl TKaHeH KoJularewa, nojlo0HbIE COBpPeMEeHHBIM, OBITH OOHapy>KeHbI
NoJ 2/IeKTPOHHBIM MMKPOCKONOM B KOCTAX [uHo3aBpa 80MIIH. net co-
xpanHHoctH [485]. IMopoBueie pesymbrathl Gbum monyueHsl Xemnepom [391,
392] nmpu MCcClENOBaHMM KOCTEH MCKOMAEMbIX XHBOTHBIX M3 GHTYMHHO3HBIX
cnaHueB. MM ©Obuto 3ameueHo, YTO B MecTax, TJjle aNaTHT pa3pylieH B
pe3ynbTaTe BHELIHHX BO3[ECHCTBHH Cpe/bl, KOJIAr€HOBasA CTPYKTypa HMeeT
OpYTHE ONTHYECKHE CBOWCTBA MO CPABHEHHIO C KOJUIAreHAMM COBPEMEHHBIX
KOCTEH. .

JibencoH MmoKasan, YTO HeJb3f YCTAHOBHTH 3aBHCHMOCTb MEXIY COJIep-
MAHUEM AMWHOKHCIIOT M TEOJIOTHUeCKHM BO3pacTOM HCCIIEJOBaHHbBIX 0Opa3s-
0B,  BBICKA3aJ]l MHEHHE O TOM, YTO COCTaB M KOJIHYECTBO aAMHHOKMCIIOT
3aBHCAT OT YCNOBHH 3aXOPOHEHHMA M [ajbHedlled HCTOPHH OpPraHMYEeCKHX
CKEeJIETHBIX OCTaTKOB opraHu3moB. MM 6bino obHapyxeno okomo 20 amu-
HOKHCIIOT B CKENeTHBIX OCTAaTKaX JKHBOTHBIX OJIMTOLEHa M MHoOLeHa [268,
269]. CocTaB aMMHOKHCIIOT KOJUIAreHa B KOCTAX M [IEHTHHE MIIEKOMHTA-
I0IMX  TUlelcToueHa Obul Takoke onperened Xo [394]. AMHHOKHCIOTHI
oGHapyxeHbl B OCTaTKax pbi6, COXpaHMBUMXcA B cnaHmax  [450], B
KOHOfOHTaX [284].

[lpescraBnAeT MHTEpeC HCCIE[OBAaHHE AMHHOKMCIIOT B KOCTHOM [HETPHUTE
M3 Maiikonckux otnoxenuit [105]. XapakTepHas 0cOBDEeHHOCTh MaMKONCKHX
otnoxenuit CeBepHoro Kaskaza — Oomnblloe CKOMIEHHE B HHX OCTaTKoB
uckonaemblx pbib [6]. PpibHble Knagbuiua” XOpOLIO OMMCaHbl B psJie
paGot [222, 67]. B 3THX OT/IIOXEGHHAX MOBCEMECTHO HabIIOHAKTCA pa3po3-
HEHHbIe OCTATKH pbiG: MO3BOHKH, YelllyH, KOCTH, oDpasywupe MecTaMH
CKOIUIEHHA KOCTHOTO METPUTa B BH/E OTHENbHBIX MNPOCIIOEB, a TaKXe
BCTPEYaTCA CKOIUIEHHA XOpOIUO COXPAaHHBUIMXCH cKeJleToB pbif. Copepika-
HHe OpraHMYecKOro yTeBOoda B KOCTHBIX OCTaTkax konebmerca ot 0,l
1o 5%. MakcHmalbHOoe KOJMUYECTBO OPraHMYECKOro BellecTBa HabliroIaercs
B KOCTHBIX OCTATKAaX, BBIICNEHHBIX W3 TMHPHTH3HPOBAHHBIX IJIMH, Ge3asnes-
PUTHCTBIX, JIMLIEHHBIX JOHHOW (ayHbl, T.e. M3 OTJIOXKEHWH, THUIIWYHBIX [UIfi
cepoBoOpOAHbIX (haumit. B BbIIeNeHHbIX 00pa3lax opraHHuecKoe BEIECTBO
KOHLEHTPHPYeTCA MPeUMYyLIECTBEHHO MO TNepudepHueckoil yacTH HCKoMae-
MbIX Koctcit. KoctHble octatku obpabatbiBanmuck 5 %-ubpim pactBopom HCI
TMpH KOMHATHOI TemmnepaType, HEpaCTBOPHMBIC MHHepasbHble TpumecH (IH-
pur, GapuT) YyIAIATHCH HeHTPU(DYTHPOBAHMEM B  TSXKEIOH IKMIKOCTH
(yn.Bec 2,0). Cpemmuit 51eMEHTAPHBIA COCTAB MONIYYEHHOTO Npenapara
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OpraHHYeCcKOro BewiecTsa ciemyouwmii (B %) : C — 71,2; H—5,46; O — 15,94,
S—-25; N-429,

[Ipy KHCIOTHOM TIHIAPOIH3e H,S0, Ha nmOBepXHOCTH rHposM3aTa Obun
o6HapyxeH c/I0#l xupornoiobHoro Bewectsa. Ilocie rUIpoONH3a 5 H. pacTBO-
pom H,SO, Gbuin oGHapykeHbI CIE/lylOlHe aMUHOKHCIIOTDI: [Ty TAMHHOBAsA
KHCJIOTA, TJIMIMH, AIaHHH, TposHH. OnpejieNieH TakKe IMIOKO3aAMHH METOIOM
OnbcoHa M Moprana. [lepexol B pacTBOp aMHMHOKHCIIOT TOJIBKO IOCTIE
KHCJIOTHOTO THIPOJIM3a YKa3bIBaeT Ha TO, YTO 3TH AMHHOKHCIIOTHI BXOJAT B
COCTaB MCKOMAeMOro OpraHWYeCKOro BeIeCTBa KOCTHOTO [ETPHUTA, OT/IMYaio-
ErocA CIIOXKHOH XHMHYECKOH CTPYKTypoil. B cocTaBe KOCTHOro eTpuTa
ofHapy>KeHbl TAK)Ke OCTATKH IUTAHKTOHHBIX PaKooOpasHbIX, B KOTOPBIX
coxpanwica xutHH [105].

MuTepecHbIM 0OBEKTOM /1A MCCIIEOBAHHA ABIIATCA 3yObl HCKOMAaeMBbIX
#uBOTHBIX. Hamuuve B 3yBax jMaiid, /IEHTHHA, a TaK)Ke M leMeHTa, MOKpbI-
BAOIIEro © HAPYKHYI0 MOBEPXHOCTh KOpHA 3y6a, CO3[aeT HMCKIIYHTENIBHO
GnaronpUATHbIE YCIOBHA [UIA  COXPAHHOCTH OPTaHWYECKOro BEIUECTBA.
Omanb copepxur 2% Bombl M 1% opraHMuecKkoro BelecTBa (Ha cyxoc
BEILECTBO), [EHTHH cofepxuT 25 % Boppl M 25 7% OpraHHYeCKOro BelLecTBa.
OpraHMyecKOe BELIECTBO [eHTHHa — Genok koyutaren [262]. B mocnemnue
rofibl SAMOHCKHE YueHble MHOTO BHMMAHHMA YJIENAIH HCCIEJOBAaHHAM OPraHH-
YyeCcKOro BeulecTBa 3yBOB Kak COBPEMEHHBLIX, TAK M MCKOMAaeMBIX MJIEKOIH-
TAOLMX, B OCHOBHOM pona Proboscidea (xoBormbix) [352, 407, 408,
409]. Mpu nomMoumM 2MEKTPOHHOI0 MMKPOCKOMNA MOKA3aHO, YTO BOJIOKHA B
JEHTHHE COCTOAT M3 KOJUIareHa M KOJUlareH NPOHHM3bIBaeT JICHTHH, B TO Xe
BpeMs OpraHWYEeCKOE BELIeCTBO 3MAallH, BHIMMO, COCTOMT M3 Genka keparu-
Ha [407]. Takxe Obuio mokasaHo, yto fjeHtHH 3ybGoB Elephas indicus
(coBpemennbix) W jentun Palaeloxodon (Mckomaembix) WOEHTHUHBI 1O
cBoel cTpykType. KonnareH akTHBHO yuyacTByeT B MNpoleccax KajbludH-
KalMM JIEHTHHA TaK JX€, KaK M B KOCTHBIX TKaHMX, NMPH ITOM yCTaHOBIIe-
HO fiedcTBHe depmenToB [409], Pyn3uBapa Mccrie0Bal aMHHOKHCIIOTHI B
3ybax ucKomaembIx »uBOTHbIX (7 BMOoB) u3 popa Proboscidea (xobort-
Hpix). BbpuUtH MccnemoBaHbl HMckKomaeMble M3 [UleHcToleHa M muoueHa. [lpu
noMom OHYpeTOBOH peaKlMH [MOKAa3aHO HAJIMYME TMOJIMIIENTHI0B M, BO3-
MOXHO, Oenkor B 3ybax uckonaembix Proboscidea.

[laneoGenok omnpefened B AWYHOH CKopnyne auHo3aBpa [559]. B Hem
0BHapy»XeHO BBICOKOE COfiepXaHue TI/IMUMHA, CepUHAa M anaHuHa. Cojepxa-
HHe 16 AMMHOKMCNIOT M MCCIE[JOBAHHE B 3JIEKTPOHHOM MHKPOCKOIE MpH-
BEM K 3aKIIIOYEHHI0 O CXOHOCTH Oesika AMYHOH CKOPITYNbI JMHO3aBpa
¢ GeNKOBOH MaTpHIEH SHYHOH CKOPIIYNbI COBPEMEHHBIX NTHI, TaKHM
06pa3om, MOXHO 3aKJIIOYHTb, MTO NpH ONIArONpPHATHBIX YCIIOBHAX KOHCEpBa-
UMM, B OINpENENIeHHbIX TeONIOrHYeCKHX YCITIOBHMAX, OPTaHMYECKOE BELIECTBO
CKeJIeTHBIX, KOCTHBIX TKaHeH COXPaHAeTCA [IOBOJILHO MAOJIFO MOYTH B HEH3-
MEHSEMOM COCTOAHMH. JTO [aeT BO3MOXHOCTD OGHOXMMHKAM OIpEIe/InTh
coctaB Oenka, YyrjeBOJOB M, TOJb3yACh MPEACTABICHHAMH O BH/I0BOH
creuMpUMHOCTH COCTABAa M COOTHOLIEHHEM OJTHX COE/IMHEHWH B CKeJeTHOM
TKaHH, ONPE/E/IATh MECTO JIPEBHEro OPraHM3Ma B IBOJIOUHOHHOM pHjLy.

UHoMBHOyanbHble cOeMHeHMA (AMMHOKHCIOTBI, YTJIEBO/bI), oBHapy-
XKCHHbIE B OCTATKAX MCKOIMAEMBIX OPraHH3MOB, XOPOLIO COXPaHMBIIMECHA B
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T€0JIOTHYECKHX YCTIOBHAX, BO3MOXHO , ABJIAIOTCA OCTATKAMH IEpPBUYHOTO Opra-
HHYECKOTO BEILUECTBA 3THX OpraHuamoB. MccnenoBanne 3THX OpraHHuecKHX co-
e[JHHEHHH B HCKOMaeMBbIX OCTaTKax OpraHu3mMoOB HMEET GobILIOE TeOXHMHYEC-
KO€ H T€OJIOTHYECKOE a TAK)KE IBOJIIOIHOHHOE 3HAYEHHE H MOJXKET CIIYXKHTh Ma-
TepHAJIOM JUISl CTPATUT paMYeCKHX , MaJICOHTONIOTHIECKHMX 3aKITIOYeHHH .

IFEOXUMHYECKHE YCJ/IOBUA COXPAHHOCTH
H IIYTH IIPEBPAIDEHUA AMMWHOKHCJIOT
B CKEJIETHBIX OCTATKAX HCKOITAEMBEIX OPTAHHM3MOB

Emwe B nepspix paBoTax 1O M3yueHMI0 MCKOMaEMBIX OCTAaTKOB
opranu3moB  DJiiGencon  [268]  BbickaspiBaeT MHEHHE O TOM, HTO
COflep)KaHHe AMHHOKHCIOT B OCTATKAaX HMCKOMAeMbIX OPraHH3MOB 3aBHCHT
OT TeOJIOTHYECKHX YCJIOBHH, B KOTOPbIX OHH HAaXOIWIHCh B TMOPOJAX.
OpHako TpH AalbHEHIeM M3YYEeHHWH COMepXaHWs aMHHOKHCIIOT B MAlEOHTO-
JIOTHYECKHX OCTaTKax M Boobiwe B ocafoyHbIXx nOpofax GoJbIIMHCTBO
HccieloBaTtesiei oOpailjaloT BHMMAaHME B OCHOBHOM Ha KayeCTBEHHbIH W
KOJIMYECTBEHHDBIH COCTAB aMHHOKMCJIOT Oe3 yueTa YCNOBHH, B KOTOPBIX OHH
3axopoHsuTMch. MccrnendBaHMA TOCHEHHMX JIeT MOKasajlH, YTO OrpOMHOE
BIIMAHUE Ha KayeCTBEHHbIH W KOJIMYECTBEHHBIA COCTAB aMMHOKMCIIOT OKa3bl-
BAalT YCIOBHA 0CafKo00pa30BaHMA, [IMareHe3a M KaTareHesa OCaJIOUHBIX
ornoxenuit [94-98). Panom mccnemopartened GbUl0 MOKAa3aHO, YTO OPraHH-
Yeckas MaTpHlA CKeJleTHbIX OCTATKOB HCKOMaeMblX OPraHW3MOB HOIBEpra-
flach 3HAYMTENIBHBIM XHMMUECKHM npeobpasczammam [94, 95, 106 268,
322, 368, 585].

HUccneposanna Tperyapa [368] nokasanu takoke M3MEHEHWA B CTPYKTY-
pe OpraHWYeCKOH MAaTpHIbl MCKOMaeMbIX opraHuaMoB. MM Gbinu mpoBejieHbl
MCCJIeIOBAHMA CTPYKTYPhl OPTaHMYECKOH MATpHIBI PAKOBHH MCKOMAEMBIX H
COBPEMEHHBIX MOIUIKCKOB Iocie JieKalbUMGHKAUMH TIpH MOMOLIK 3JIeK-
TPOHHOH MMKpockonuu. OKa3anock, 4TO CTPYKTypa KOHXHOJIMHA PaKOBHH
0ObNMHO COXpaHACTCA [OCTATOYHO XOpOLIO, BKIiouad IUIMOLEH, B TO JXKe
BpemMs B JIPEBHMX PaKOBMHAX 3aMeveHbl GolbliMe W3MEHEHHs B CTPYKType
opraHuueckoil maTpHupbl. ['peryap uccnenoBan Gonee 150 BHaoB Hckomnae-
MBIX MOJUIOCKOB, BKIouas naneo3oii. UM Geuto caemano Gomee wem 7000
Mquocbomrpaq)lm I'peryap ycTaHOBMJI, 4TO OPraHHYeCKOe BELUECTBO pa-
KOBHH HAayTHJIyCOB, OTOOpaHHBIX M3 achajbTHTOBBIX mecyaHukoB OKIaxo-
MbI, TOYTH BE3[le COXPAHWIIO CBOK OPHMIHHAIIBHYI0 apXHMTEKTYpy M IMEepBHY-
HbIii aparoHuT [364—369], Xx0oTA B HEKOTOPBIX Clyuasx HabII0AANOCh
NpeBpalleHke aparoHUTa B KAJIBLUHT, MPH 3TOM CTPYKTYpa OpPraHHYecKO
MaTpuubl He M3menmnacs [360, 367]. Crnenpl NepBHUHOH CTPYKTYpBI Opra-
HMMECKOM MATPHIBI OBHApY’KeHbI CPE[M KPHCTAJUIOB KANBIMTA B [IPEBHHMX
06pasuax paKkoBMH W3 OpIOBHKa. B TO ke BpeMs B pakoBHHAaX W3 acdaibra,
NOJIBEPIIIErocA BbIBETPHBAHMIO, CTPYKTYPa OPTaHMYECKOH MATPMIbI 3HAYM-
TeJIbHO W3MEHHMJIach. B Takux paKoBHHAX HabIlo/1aeTcs MosBeHHe [JHCKOBH/I-
HbIX ueyeBHUENOmoOHbIX WIH cdepoHiHbIX 00pa3oBaHMi, KOPNycKyn. JTH
usmenenna I'peryap u ®nopkan [347, 368] obwacHsoT pasBuTHeM Tpolec-
COB, KOTOpble TMPOM3OLUIH MOCIE OTMHPAHHS OPraHW3MOB, H CBA3BIBAIT MX
¢ OMareHe3om M MeTaMopdM3MOM OCAIOUHBIX mopoj. Hecmotps Ha nametie-
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HHE CTPYKTYpbl OPraHHYECKMX CIIOeB PAKOBHH, OTUET/IHBO BH/IHA TOJIOKM-
Te/ibHaAa OWypeToBas peakiMsa, YKa3bIBAKWILAS HA TPHCYTCTBHE MOJIMIEITH-
noB. JT1a peakuus Obula oBHapy:xeHa JlaXke MOC/e HATPEBAHHA MEPIAMYTpO-
Boro crnoA pakoBuH npu 800°C. I'peryap TIMATEJIBHO MCKAall JI0Ka3aTejIbCTBA
KOHTAMHHALMH, Ho He ODHAapyXl ee NpH MPOCMOTPe CIOA PAaKOBHH B
3JIeKTPOHHOM MUKpockone. OHMM M3 OCHOBHBIX (DaKTOPOB, BIMAKLIMX Ha
nMareqe3, ABjifgercs Temmnepatypa. B cesa3n ¢ atum [peryap [368] nposen
CepHI0 OMNBITOB, B KOTOPbIX HCCIIC[IOBANl BIIMAAHHE TEMIIEPaTypbl Ha H3MeHe-
HHE CTPYKTYpbl OPraHHYeCKOH MaTpHLbl PAKOBMHbI HAYTHIyCa W CPAaBHMBAI
CO CTPYKTYpOW MCKOMAEMBIX HAYTWIYCOB. BbLI BbIieneH NepiIaMyTpOBbIii
ctoi M3 pakoBHH coBpemeHHblx Nautilus macromhatus sowerby u Nautilus
pumpilius L., xoToppid HarpeBand mpH Temmepatype oT 150 no 900°C Hes
BO[B!I B TIPHCYTCTBMH KHCIOPO[A WM B YCIOBMAX Bakyyma, B arMocdepe
43074, 34 TAKXKE CMeLMBasg ¢ MOPCKOH BOJOH M WIIOM M KHIIATHIH B BOJE
or 3 no 58 wacoB. Bo Bcex BapMaHTaxX ONBITOB (hparMeHTbl MeEpIamMyTpOBO-
IO CJ0A [eKalbLMPOBAIH TMOCJAe HarpeBaHusa, obpabaTbiBanM HATPHEBOH
coneto EITA, uentpucyruposanu u npomeiBann, beino ycranosneno, uto
NpH MPOrpeBaHMH B MPHUCYTCTBHH KHCIloposga Bo3ayxa (1-A cepus) cBbiue
200°C nepnaMyTpoBblit  C/IOH TpHOOpeTaeT XpyNKOCTb, JIOMKOCTb, TIpH
500°C npespawaercsi B Genprit mopowiok. Jlo 3000 HarpeBaHMsi aparoHWT
coxpangetcs, npu 400° TNPOMCXOIMT ero mnpeBpalieHHe B KaJBIMT, OpH
600°  obBuapyxeno okoiio 70 7% OKMCH Kajblsi, OCTaJIbHYH0 YacTh COCTaB-
nan kansumut. [lpu nporpesanun nepnamytposoro cios npu 2000 C u Bbite
NOABJIAETCA CHIbHBIM 3anax HedTH, BoigensaoTca NH, u st. [Ipu Harpesa-
HuM  oOpasuoe B npegenax 200—300°C wvacTe OpraHMYecKOH MAaTpHIlbl
OKpalllMBaeTCsi B KPAacHO-KOPUYHEBBIH 1BeT, a mpu HarpeBaHuu ot 400°C u
Boile (mpubnusutensho go 770° C) OpraHHYecKas MaTpHIa pHoOpeTa-
eT KOpPHUHEBO-UCpHYK  OKPACcKy, YTO XapaKTepHO /A [IPEBHHX HCKOIae-
MbIX pakoBuH. Bo Bcex oOpa3uax nocne HarpeBaHWs (BKITIOYasA HArpeBaHHe
npu 700°C), mOJ MHKPOCKONOM Obla BHOHA NONOXHTEIbHAA OHYpeTOBas
peaKuMsa (X10nbA pa3HbIX OTTEHKOB (DHONETOBOTO LBeTa).

Ha puc. 23-24 naupl dotorpadun ciioeB OpraHMYecKOH MaTpHLbl Mocie
HATPCBAHUA PAKOBHH HCKOIAeMbIX OPraHW3MOB H PAKOBHH COBPEMEHHBIX
MOJIIIOCKOB  (CHATO B 2MEKTPOHHOM MMKpPOCKONe). BbulM yCcTaHOBIEHD!
3HAUMUTeNbHbIE W3MEHEHHA B CIPYKTYpe OpraHMYecKO# MaTpHibl Mepiamy-
TPOBOI0 CJI0f PAKOBMH mociie MX HarpeBanus. Oxasanock, YTO TpH Harpe-
BAHUH PAKOBMH B 3aKpBITBIX TpyGkax Ge3 [10CTyNa KHCIOPOa MNpOH3OULIo
IHAUMTEIBHO MEHbIlE W3IMEHEHWH B CTPYKType OpraHHuecKOH MAaTpHibl 110
CPABHEHMI0 € €€ CTPYKTYPOH [10C/e HArpeBaHUs NPH JIOCTYNE BO3MIyX4.
YCTAHOBIIEHO TaKKe,yTo MOC/IC HATPEBAHHUS PAKOBHH TIPH JIOCTYNE BO3AyXd
AMHHOKHCIIOTEI Pa3pylUialoTca 3HauuTeNnbHO Obictpee. CTpykTypa opranuuec-
KOH MaTpHlbl OYCHb MAN0 HM3MEHACTCA I0CNie KHAYEHHS pPAKOBHH C
MOPCKOH BOJION, WIIOM U TECKOM.

Jlanee 6bL10 YCTAHOBIIEHO, YTO MHUKPOCTPYKTYPa OPraHMYECKOH MATPHIbI
COBPEMEHHBIX PAKOBHH NOCIIE HATPeBAHMA TIPH BBICOKHX TEMICPATYpaX OueHb
MOX0’a Ha MUKPOCTPYKTYpPY OpraHHuYeCKOro BeluecTBa PAKOBHH HCKOIACMBIX
HayTHycoB. Hanpumep, cTpyKTypa opraHduecKoi MaTpHilbl PaKOBHH COBpC-
MeHHOI o HayTuityca, nporpetadt iipy 600° C na Boszgyxe (puc. 23, a), cxomana
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Puc. 23, a. KoHXHONIHH 1epnamyTPoBOI'O CIIOA HAYTHIIYCA MOCTIe HATPEBAHUMSA PaKOBHHBI
npu 600°C Ha Bospyxe Ge3 Bomsl. [losBnAwTea cdeponianbible KOPNyckyibl. Y Bemuu.
42 000.6. Hay THnoML aMMOHOK/L, MeloBoi nepHold. PparmMeHThl 0CTaTKa 0praHHYec Koro
BEIECTBA NCPIaMyTPOBOIO CJI0S MOCTE NeKalbUMpoBaHua . ECTh cdeponianbible Kopnyc-
Kyne.Ysen. 42 000 [368]

M0 CTPOCHUI CO CTPYKTY PO aMMOHOMJIOB MEJIOBOTO Nepurojia(cem. puc. 23,6) .
CTpyKTypa opraHMuecKoro BelecTBa PAKOBHHbI HAyTHIYCa W3 IeBOHa (pHC. 24,
6) OIM3KA IO CTPOEHHIO K CTPYKTYPe OPraHHYeCKOH MaTpHIIbI COBPEMEHHOTO
HayTHnyca, Harperoit npu 800° C Ha Bosmyxe (cm. puc.24, ¢) WM HarpetoH
npu 500° C ¢ Mopckoit BOOH Mot 1aBlieHueM (cM. puc. 24, g) . [Tocne Har pesa-
HHsL [CpJlaMYTPOBOTO Cl10A PAKOBHH cBbllte 800°C yCTAHOBJNEHO MOJIHOC
MCUE3HOBEHHE OpIaHIMECKOro BewecTa. Ha oCHOBaHMM NpPOBEIEHHBIX OfbI-
Top Tperyap menaer 3aKilioNeHHE OO HMCKIIKMMTE/IBHO BBICOKOH PECHCTEHT-
HOCTH KOHXMOJIMHA, KOTOpas CBA3dHA, C OJHOH CTOPOHBI, C IUIOTHOM
YN4KOBKOM OPraHMYeCKOH MATPHLBL MeXIy KPHCTAUIAMH MHHEpPAIbHON
YaCTH PAKOBHH, C JPYTOH CTOPOHBI, C TeM, YTO KOHXWOJIMH, BEPOSATHO,
CBsSI3aH 1MpOYHBIMH XHMHUCCKHMH CBA3AMH C MHHepaI!bHOﬁ YacTh0 pPAKOBHH.
Hcceneropatbbie CT[))’KTy])bI OPrdHHYECKOro BellecTBa PAKOBHH B 3JIEKTPOH-
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Puc.24. a, KoHXHONHH NepiaMyTPOBOTO CNOSA HayTHIIYca TOCNE Har peBaHWsA PAKOBHHE!
Ha OTKPLIToM Bo3ayxe npu 800°C, 6. Haytunoun (Rutoceratidae Sp.), mwxkuuit pesow,
B. CoBpeMeHH bIiT HAYTHIIYC TOC/T® HATPEBAHMA pakoBuHBI 0T 20 0 50°C B Teuenue 5 MUK
noj aasnenueM 60 000 x2/cm

HOM MHKPOCKOMNE MOTYT CJIYXKHTb KOHTPOJIEM [UIA MOJIYYeHHA XapaKTepHC-
THKH COCTOAHHA OpPraHHYeCKOH MAaTpHLbl, UTO LEHHO [JIA JBOJIOLUMOHHBIX H
thﬂOl'eHeTH‘IEC_KHx 3akiioueHHd. B TO ke BpemsA M3MEHEHHMA, KOTOpbIE
MPOM30LUIA B PAKOBMHAX, CBA3AHBI C [MATEHE30M M MeTamMopdhU3MOM
ocajlouHpIX Nopod. Takoro pojia M3MeHEeHHA OPraHMYEeCcKOIo BellecTBa pa-
KOBHH McKonaeMbix I'peryapom u ®nopkiHoM Obuid Ha3BaHbl najyieu3almen
[347, 368].

Hamenenusn B CTPYKTYpe OpraHHYeCKOro BelIeCTBa COBPEMCHHBIX paKo-
BHH MpH HAarpeBaHWH, a TAKJ)KEe HX CpaBHEHHE CO CTPYKTYpaMH OpraHHyec-
KOT0 BeUIeCTBA MCKOMAeMbIX PaKOBHH, ODHapy)XeHHOrO MOCHE HX [EeKallb-
IMPOBAHHA [PEICTABIIAIOT BonbLIOH HHTEpeC H JIaT BO3MOXHOCTH OLIEHHUTH
BIIMAHWE TEMMeEpaTypbl M JlaBjieHHA Ha npeobpazoBaHHe OpPraHHYecKoro
BElIlECTBA B TeONOrHYecKUX ycioBuax. HeoBXoIuMo HMeTh TakKe CBEJCHHA
0 TOM, KaK M B Kakol (opmMe MOXKEeT COXPaHAThCA OPraHHYecKoe BellecT-
BO B HCKOMaeMbIX CKeJIeTHbIX OCTATKaX OpPraHW3MOB, KaKHMH MYyTAMH 1UIO
npeoBpa3oBaHHE E€ro  OTIE/bHbIX KOMITOHEHTOB, a4 TaKX¢ OpraHH4YecKoro
Bewdctea B uenom. B nocnennee Bpemsa I'peryap NpoBOJMT CBOM MCCIIE0-
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' BaHMA OPTaHMYECKOH MATPHIbI PAKOBMH NOJL NEKTPOHHBIM MHKPOCKOIOM
B coueTaHMH ¢ GHOXMMMMeckMMM aHanu3amu (297, 561]. B nepnamyrtpo-
- BOM CJ10€ PAKOBHH HAayTHJIOMIOB H @aMMOHOM/IOB, TJI¢ YCTAHOBJICHO HaJlHuMe
HEH3IMCHCHHOH CTPYKTYpPbl MATpHILl MPH MOMOIIM NICKTPOHHOTO MHKPOCKO-
na (30 ofpa3uos), Gbuno onpeseseHo copepxkanue amuHokucnor. Mcenemo-
. BaHbl PAKOBHMHLI Pa3HOrO BO3pacTa (BKIouas [1eBoH). Bo Bcex wccieosan-
HbIX 06pa3suax pakoBHH OOHapyxeHbl AMHMHOKHCIOTHI W TIOJIHIENTHIbL.
- CopepaHue aMHHOKUCIOT B HMCKOMAEMbIX PAKOBHHAX OT/IMYACTCA 3aMeT-
HbIM CHMXEHHMEM KOJIHYECTBA IIIMUMHA W aJIJAaHWHA U OTHOCHTEITbHO MOBBILLIEH-
HBIM COMEPXAaHHMEM TJIYTAMHHOBOH KHCJIOTBbI, BaJIWHA, JICHIMHA, JIM3WHA M
THCTHAMHA 110 CPABHEHHID ¢ COCTABOM AMHHOKHCIIOT KOHXHOJIMHA pPaKOBHWH
COBPEMEHHBIX HAYTHIOMIOB. ABTOPbI CUMTAIOT, YTO M3MCHCHHA B COCTaBe
aMHHOKMCIIOT B DPaKOBHHAX [POMCXOMAT H4 pAaHHUX CTA/IMAX [MareHe3a,
B JATBHEHIIEM JTOT Mpoliecc npHocTaHaBnuBaeTcA. OHM  YCTaHOBMIM, YTO
CTPYKTYpa PaKOBWH MOJUTIOCKOB M3 YETBEPTHYHOTO M MEJIOBOTO [EPHOI0B
ABJIANACE AParOHMTOBOW, PAKOBHH M3 HOpbl — KAaK AParOHMTOBOM, TaK M
. K&IBLUMTOBOM, 8 CTPYKTYpa PAaKOBHH MOJUIKOCKOB M3 TMEPMH M [I€BOHA —
KanblMTOBOH. Bo Becex WccnemoBaHHbIX 06pas’u@ax pakoBMH HCKOMAEMBbIX
MOJUIOCKOB  0BHapysKeHbl ToONMMenTHapl. KauyecTBEHHbIH COCTAB aMHHO-
KHCJIOT COOTBETCTBYET COBPEMEHHBIM OPraHM3MaM, HO, BEPOATHO, CBA3AH C
TAKCOHOMMYECKHMH Pas/IMUHAMMH HayTHIIYCOB W AMMOHWTOB.

Kak nokasanu Kennenu u Xenn [432], aparoHMT B MCKOMaeMbIX
PaKOBHHAX YaCTO COXPAHAETCA W aparOHMTOBBIE CKEJICThbl BCTPEYAlOTCA B
HCKOMaeMbIX OpPraHM3Max TPETHYHOTO Mepuoja — y [ABYCTBOPUATRIX. MOJI-
MIOCKOB, TacTPOMof, HAayTHIYCOB, KOPa/UIOB M [IPYTHX OPraHU3MoOB. ABTO-
pbl YCTAaHOBWIIM, YTO aparoHMT JIyylle COXpPAaHsAeTCs B TeX pPAaKOBHHAX, B
KOTOPbIX €CTb BKIIIOUEHHS KBapla, mupura. IIpH 3TOM OHM NMOKA3wIH, YTO
NpHPOJHBIK APAarOHHUT CKEJIETOB OPIaHU3MOB 3HAYHUTEJIbHO YCTOWYMBEE HC-
KYCCTBEHHOTO. BeposiTHO, OpraHMyecKas MAaTpHIA CKeJIeTOB OpPraHM3MOB
OKa3biBaeT BJIMAHHWE Ha YCTOHYMBOCTh, CTaGWIBHOCTH aparoHuTta. CKopoCTh
NPEBPALIEHHA APATOHHTA B KaJbUMT 3aBHCHT OT KaTAJIMTUYECKOro BIIMAHMA
Boapl. [lpenmonarator, urto ruapocdobHas noBepXHOCTh OenKoBOH vacTH
PaKOBHHBI OKA3bIBAET 3ALIMTHOE [EHCTBME, NPENATCTBYSA [IOCTYNY BOHBI K
KPHCTUUTHYECKHM CTPYKTypaM pakoBHHbl. PaHee 6bl10 nokasaHo, yto Ko-
TM4ecTBO GeNKOBBIX COETMHEHHH B PaKOBHHE DECrO3BOHOYHBIX, B YACTHOCTH
MOJUIIOCKOB, YMEHbIIACTCA MPONOPUHOHANIBHO YBEIMYEHHI0 TEOJIOTHYECKOro
BO3pacTa BMELUAIOLIMX TOPOJ, a CleOBATeNIbHO, W MCKOMNAeMOro OpraHu3Ma
[275-278, 346,347]. Opmako uacto Mbl BCTpewaeMcs ¢ Tem, uTo B Gonee
IpeBHUX pPAKOBUHAX cOIepkuTCA DOblle aMUHOKMCIIOT, YeM B PaKOBHHAX
OpraHu3MoB 0oJlee MOIIOMIOrO reojorMyeckoro Bo3dpacta. Hanpumep, mpu
M3yUeHMH CcofiepaHMsA OelkoB B PaKOBMHAX HCKOMAEMbIX OPraHH3MOB
Axusama u gp. [279, 280] ycranoBmmm, uto ofluee cofepKaHMe aMHHOKHC-
JIOT B PaKOBHHAX HMCKOMAaeMbIX MHOLICHAa BBILE, YeM B PAKOBHHAX TUIHOLE-
Ha. Huskoe copepxkaHMe aMHHOKHMCIIOT B paKOBHHAX MOJUTCKOB IUIHOLEHA
CBA3aHO C IUIOXMMH YCJIOBHAMH COXPAHHOCTH JTHX OpraHuaMoB. Ounu
TaK»Xe OTMETHJIH, 4YTO OuYeHb Majibie KOJIHUeCTBa aMHHOKHCIIOT, YacTo
BCTPEUAIOLIMECA B PAKOBHHAX HCKOMAeMbIX OPraHM3MOB, TpeByloT ocoboi Tod-
HOCTH M YYBCTBHTEJIbHOCTH METOa NMpPH MX KOJIHYECTBEHHOM OIpe/ie/icHHH; B
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JTOM cllyuac OueHb [POTPECCHBCH METOJL raszopoi xpomatorpacpuu.  OcHo-
BBIBASCh HA NPE/ICTABICHHAX MHOIMX ABTOPOB O TOM, 4TO BenKkn xopouio
COXAHAIOTCA B PAKOBHHAX MOJUTIOCKOB, BKJIOUAA MIICHCTOLCH, Mbl HCCIIC-
foBanM GeNKH PAKOBHH [IBYCTBOPYATBIX MOJUIIOCKOB (Bivalve) reonorn-
yeckoro Bospacta ot 100000 ner po 3 mnn.sner [99]. MHcecnenosano
OpraHMYecKOe BEIECTBO DPAKOBMH TPCX BHIAOB COBPEMEHHBIX M ILUECTH
06pa3ioB PAKOBHH PO/ICTBEHHBIX WM HMCKOINAeMbIX [IBYCTBOPUATBIX MOJUIKC-
KOB: P4KOBHHbI COBPEMEHHLIX JIBYCTBOpYaThiX MmojutockoB Unio tumidus
(Retz), Unio pictorum J., Anadonta piscinalis L., kotopbie cobpanbl B
NOHMEHHOM 03€pe, pPacloo)eHHOM B fonuHe pexku llHectpa (Gnu3 Tupac-
nosiA), paKOBMHBI MCKOMAEMbIX JIBYCTBOPOK, OTOGpaHHbIe B TOM e paiiohe
W3 a/JIBHANBHBIX TeppacoBbiX oTnoxeHuit [luectpa. 3tn otnoxennsa dop-
MHPOBAJIHCh B CXO[HbIX TeOJIOTHYECKHX, JIMTOJIOFMYECKHX (NCCKH, TpaBHii-
HHKH), (aunaneHbiX (a/TOBHANbHBIE OTJIOKEHHA pycrnoBoi daumun), reo-
mMopdoniormueckux (TeppacoBble OTIOXKEHHA) W THAPOICOIOTHUCCKHX YCIIO-
BuAX. OueBHIHO, MCClle[lyeMble HAMH PAaKOBHHBI HCKONAEMbIX [IBYCTBOPOK
B TEUCHHE TEOJIOTMYECKOT0 BPEMEHHM HAXO[WIMCh B HEBIArONpUsITHBIX 115
HX COXpaHHOCTH ycnoBuax. OpHako, HECMOTPA Ha 3TO, BCE PAKOBHHbI
BHELHe OYEeHb XOPOLIO COXPAHWIKCH, TEpJIaMyTpPOBLIH CJOH He Gbil MOBpe-
spaeH. Mckinwuende coctaBisiiv pakoBuHbl Bariosta davilai, reonoruveckuii
BO3pPacT KOTOPBIX OKOJ0 3 MiH. net. [loBepXxHOCTh 3THX paKkoBHH Obliia
ILIEPOXOBATOH, MEPIaMyTPOBBIH CIOH NOTEPAN XapakTepHbIH Oneck, paKkoBH-
Hbl JIETKO KpPOLMIMCh. M3 pakoBHH MoJTOCKOB ©bijla BblJeNIeHd OpraHu-
yeckas MaTpuua. (OpraHMYecKoe BELICCTBO W3 PAKOBHH MCKOMAEMbIX MOJI-
NIOCKOB TeMHO#H oxpackH, cocragnano 1/10, a uxorga 1/100 u meHsie
BECa OpraHHYeCKOH MaTpHlbl pPAaKOBHH COBPEMEHHBIX [BYCTBOPOK. bbul
OfpeJieNieH - AEMEeHTHbIH COCTAR BBIJICJICHHOTO W3 pPaKOBHH MCKOMAeMOTO
OpraHHYecKoro BeruecTea (B %) :

. H N Jona
CoBpeMcHHAas pPaKOBHHA 48,71 7,28 6.3 0,0
Hckonaemas pakordHa 38,45 8,41 Crejibt 75,70

Takum o0Opasom, YCTaHOBIIEHO, YTO OpPraHWYECKOE BELIECTBO PAKOBHH
YKe€ B HayaJbHbIX CTA/IHAX TEeOJIOTHYECKOTO 3aXOPOHEHHMA B OMNpefleleHHbIX
YCIIOBHAX MOJBEPraeTcA 3HAUUTE/IbHbIM MW3MEHEHUAM, Ha UTO O0CODECHHO
3aMETHO YKa’.'iblBaET norepa a30T1a, HEKOTOpDe MMOBBILICHHE KOJIHYECTBA
Bojopona. llamee GbUIO MOKa3aHO, YTO KaueCTBEHHBIH COCTAB AMMHOKHCIIOT
B MCC/le/IOBAHHBIX PaKOBMHAX MCKOMAeMbIX [ABYCTBOPOK MofobeH cocTaBy
dMHHOKHCIIOT B paKOBHHAX poucme}mb[x HM MOIUIIOCKOB,HO AMHHOKHCIIO-
Tl HAXOOATCA B OuYeHb ManbIX KouecTBax (cnmabble MATHA HAa XpoMaro-
rpammax). Kpome Ttoro, B paxkoBuHax Bariosta d. (3 mnu. ner reoin.
BO3pAcT), OTJIMYAKOLIMXCA MOYTH TMOJHOW MOTEepedl NepIaMyTpOBOIO CIOA,
ObUIM HaW[EHbI TOJIBKO CJIe[bl TIIMLMHA, allaHWHA M TIIYTAMMHOBOH KHCIIOTbI.
B pakoBunax Crassiana crassa, HaH/ICHHBIX B MOBEPXHOCTHBIX CJIOAX aslio-
BHAJIbHOIO CJ10A, TAKXKE 05Hap)J)KEHbI TOJIBKO TI'JIMUHH, aJIAHHH, riyTaMHHO-
BaA KHCIOTa W JIM3MH. BepoATHO, 3/1ech OKa3ajgM BIHAHHE TMPOLECCHI
BbiBeTpuBaHuA. OpraHuueckoe BeLLECTBO, BbIJIEIEHHOE H3 PaKOBMH CoBpe-
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MEHHLIX W HMCKOMACMBIX JIBYCTBOPOK, ObUIO MCCIEILOBAHO  11PH  HOMOLULIY
WK-cnekTpockonun.  OpraHHuecikKoe BeWICCTBO, BbUICJIICHHOC H3  PAKOBUH
MCKOMaeMbIX MOJUTIOCKOB, No xapaktepy MK-cnekTpoB 3HAUHTEIIBLHO OT/IH-
yaeTcs  OT OPTAHHYCCKOW MAaTpHIbI  COBPCMCHHBIX PaKOBHH (puc. 25).
HecMOTpsi H4 XOpOIUYKW COXPAaHHOCTb PAKOBUH M OTHOCHTEJIBHO MOJIOJIOH
reosioruueckuit Bozpact (ot 100 Thic. /10 3 MuH. 5leT) , BeNKOBbBIC CTPYKTY Dbl
[peTepIiesid 3HaYUTe IbHbIE H3MEHEHUA .

Bo Bcex o0Opasiax MCKONMAEMOTO OPraHMYECKOrO BELUECTBA PAKOBHH
cn1abo BbIpaXKEH amujl |, ele MeHblle W /lasKe HHOT/IA OTCYTCTBYET aMujl 2.
OJIHOBPEMEHHO € ITHM B HMCKOMaeMOM OpraHHUYECKOM BEIIECTBE PAaKOBWH
NOABJIAETCA  JIOCTATOYHO  UETKO  BbIpaKeHHas  T0JIOCA  NOIJIOUICHUA
1750.-'(-M. oTHocawasca K csoboanon CO-rpynne, a Takoke nojoca norno-
wenus B obmactm 12001300 'em,  oTHOcAw@ACA K KOJCGAHMAM
SiO-rpynnbl. BeposiTHO, KpEeMHHH MOCTENCHHO BXOIWT MEXIY CIOAMH pa-
KOBHHBI W3 OCAJIKOB. JTOMY COOTBETCTBYET BBICOKAf 30NIBHOCTE  Mpenapa-
TOB BBIJIEJIEHHOTO HAMH OPTAHWYECKOIr0 BCIUCCTBA PAKOBMH, KOTOpbIE COC-
TOAT M3 KapBoHaTa KanbuuA. BepoaTthno, KapboHat KalibUMs NPH BblLeeHHH
OpPTaHHYecKOro BCIIECTBA [EPEXOAMT B PACTBOP M yjansetca. B Teuenue
[MArcHe3a M KatareHesa JICHCTBMTEIIbHO NPOHCXOJMT CWIHUMGDHKAIMA OKa-
MEHENIOCTel W METACOMATHYECKOE 3aMElIcHHe NepBHUYHOTO KapBoOHATHOTrO
cKellera  KpeMmHeseMoM. OJHAKO MEXaHH3M JTOIO 3aMCLICHMA €le Heus-
BCCTEH,

Habnioaemas HaMM  TOYTH  MOJIHAA MOTEPA a30Ta B MCCIIEAOBAHHbBIX
PAaKOBHHAX JIBYCTBOPOK [OATBEP®/IACT 3aAKIIOUEHWA, ClelaHHble Xa/JcoHOM
[403]. ocHoBamHble Ha McCNEJOBAHMM DOJIBLIOTO KOJIMYECTBA PaKOBMH HC-
KOMaeMbIX H DPOJICTBEHHBIX MM COBpPEMeHHBIX opraHn3mMoB. OH yCTaHOBHIL,
yto Toibko 15—-20 % obuiero KonuyecTBa OPraHMYECKOTO BEIECTBA COXpa-
HAETCA B MCKONAaeMbIX PAKOBHMHAX, M MOKA43aJl, UTO B PAKOBHHAX, BKJIIOUAs
0Py M MHOLEH, coxpahserca a3or B konwuectse oT 0,002 po 0,01 %, a
orHowmenue C/N Bospacraer 1o 90 (B coBpemeHHbix pakoBunax C/N 7
Win 8,a cojepxkanMe a3zoTa — JlecATbie QoM npoueHta). Mm Bbuto Takke
NOKa3aHO, UTO B MEPEKPHCTAINIM3MPOBAHHBIX PAKOBMHAX a30T OTCYTCTBYET.
ITH  MCCNe/IOBAHUS JIANIM  OCHOBaHWe XaJICOHY WCMOJIb30BaTh COMEpKaHHE
Copr B MCKOMAaeMbIX pPAKOBHHAX JUIA M3YYEHHA JIMAareHe3a OcajlouHbIX
NOpOJl OJHOBPEMEHHO C H3y'ieHHeM HMX MHWHepanbHOTO coctaBa. Xo [394]
TAKKE CYMTACT QYCHb XAPAKTCPHBIM JUIA PAKOBHMH OTHOCHUTEJIBHO MOJIO/IOTO
reoJIOTHYECKOTO BO3pACTA COJIEPXKAHME B HHX DElIKa M PEeKOMEH/lyeT Hc-
MOJIL30BATh JTOT MMOKA3aTellb B KauecTBe CTPATHIpadueckoro HHAMKATOpa
Il PErMOHAJILHON TeoJlorMuecKo Koppelsund. [Ipy stom ol ykasbiBaeTt
H2 OCHOBHBbIE (hAKTOPBI, NPHBOMALLIME K Pa3pylieHHio GelIKkOB B paKOBHHAX:
BIIAXKHOCTb, TEMIICPaTypy OKpYkKalolied cpe/pl.

Takum oBpa3om, NpH HCCIE/IOBAHHH PAKOBHH WCKOMAeMblX [IBYCTBOPUA-
THIX OTHOCHTEJILHO MOIIO[OTO TEOJIOTHYECKOr0 BO3pAacTa MOKAa3aHO, UTO IIpH
COXpaHEeHMH paKOBHH B HeOJIarONPHATHBIX YCIOBMAX, HECMOTPA Ha COXpa-
HUBLLMIICA BHENHMI XOpOLUMH BHIL MX, OPraHHYeCKas MaTpHlld, paclioJIOKeH-
His MeK/y KpUCTaniaMi KapBoHaTa KaablMs, NOBEPracTcs 3HAUMTCIIBHBIM
HpeoBpa3oBaHUAM W B KOHIE KOHUOB NOJIHOCTBIO paspyluaerca. 10 yKa-
ILIBAET HA TO, YTO HEOOXO[MMO OUEHb OCTOPOXKHO MOJAXOJUTE K OLCHKE
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1900 1500 a0 a0
im7
Py c. 25 UK-ciekTpbl 0praiuiec Koro BEILCCTBA PAKOBHH [IBYCTBOPOK
! — Crassiana crassa, Bospact 0,6 mum, ftet (npocsnan 6anka) ;3 2 —  Crassiana crassa,

0,1 mun, jrer; 3 — Crassiana crassa, 0,6 suma. set, 4 — Bariosta davilai Par.,, 3 mnu. ner;
5 — Crassiana crassa, 0,6 man, ner (Tupacnons); 6 — Anadonta piscinalis L., cospemen-
HbIit Genok pakosunbl; 7 — Anadonta piscinalis L., meprocTpaKkym coBpemeHHo#M pa-
KOBHWHbI
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KOJIMUECTBEHHOTO H KauYeCTBEHHOr0 COCTaBa MCKOIMAEMBIX OPIraHH3IMOB C
TOYKH 3PEHHA YCTAHOBJIEHHA [MCPBHYHOTO COCTaBa aMHHOKHCIIOT MCKOIlae-
MbIX OpraHu3mMoB. Takxe OYEHb OCTOPOXKHO HYXKHO MCIOJIb30BATh JIAHHBIE O
MaJie0npoTeHHe HCKOMAeMBIX paKoBHH, kotopbie U.M. Konecnuikos npejia-
raeT /Ui XapaKTepMCTHKH B maneonumuonorun [129].

BnusHHMEe TeOXMMHUYECKHX YCJIOBMH [MareHesa W KaTareHe3a Ha OpraHu-
YeCKOE BELIECTBO CKENeTHBIX OCTATKOB HMCKOMAaeMbIX OpPraHM3MOB ObLIO
MOKa3aHo Ha TpHMepe H3y4YeHHA OeNeMHMTOB, OTOOpPaHHBIX M3 pa3HbIX
nopos, cobpanmbix B pasupix paiioHax Coserckoro Coroza [108]. Beuio
YCTAHOBJIEHO, YTO B poOCTpax OENeMHMTOB GeloK He COXPaHWIICA, OJIHAKO
6bUI0 HAMEHO BBICOKOMOJIEKYJIAPHOE OpraHWYECKOe BELUECTBO, MO CBOMM
cBOMCTBaM OJIM3KOE K KEpPOreHy OCaJOMHBIX IOpOf, 4 TaKxke OOHapyxeHo
HeGonbIIOE KONMYECTBO BELIECTB, MO CBOMM CBOHCTBaM OJIM3KHX K T'yMH-
HOBBIM KHcnotam. B poctpax GeneMHMTOB ObUIM HaiifieHBI ClIelbl AMHHO-
KHCIIOT Boee MPOCTOTO CTPOEHHsA — IIMIMH, aTIaHWH, ITIyTAMMHOBAA KHCIIOTA
u ap. [92]. KomuuectBo a3zota B Be/leMHMTAX COCTABJIACT ThICAUHbIE,
HHOT/IA COTbIe [IONH TIPOIIEHTa CYXOro Beca paKOBHHBI, B TO BpeMA Kak
430T aMMHOKMCIIOT B paKOBHHaX COBPEMEHHOH, pO/JCTBEHHOH HM CEIHH
(Sepia) coctaBnseT [ecATbe NOIM MpPOLEHTA OT CYXOTO Beca paKOBHHbI. B
HeKOTOphIX pOCTpax OeleMHMTOB OpraHWYeCKOe BEIIeCTBO HE COXPAHMIIOCH.
Ilpu cpaBHenuu o6pa3uoB pocTpoB 6GeneMHHMTOB OJHOTO M TOTO Xe BH/a
Belemnitella langei, Ho HaiileHHBIX B pasHbIX paitoHax (B Gacceitne IMOBI
H B Cymckoii o6nacti) oBGHapyXeHO pasiH4HOe CONep)KaHWe aMHHOKHCIIOT.
B poctpax npyroro Bupa Genemuuta Belemnella lanceolata, HafiieHHBIX B
pasHbix paiionax CapaToBckod 06nmacTH, Takxe 0OHapy»XeHO pas3JIHIHOe
cOJlep>KaHKe AMUHOKMCIIOT. JTO [AeT OCHOBAaHWE CYMTaTh, UTO COJIEpXKaHue
AMHHOKHCIIOT B pocTpaxX OeleMHHTOB He 3aBHCHT OT BHOBOH MpHHAIIEXK-
HOCTH HCKOIaeMOr0 OpraHW3ma. AMHHOKMCIIOTBI TOYTH HE COXPAaHMIIHCh B
pOCTpax HWXHEMeJIOBbIX OenemMHHTOB M3 KpbiMa, uTO, BHOMMO, CBA3aHO C
HeGIaronpHATHBIMH YCIIOBHAMH COXPAaHHOCTH OpPraHMYeCKOro BeEleCTBA B
nopopax. [1oMHOCTBI0O OTCYTCTBYET OPTaHHYECKOE BEILECTBO, B TOM UMCIIC M
AMHMHOKHCIIOThI, B POCTpax IOPCKHX Oe/ieMHHTOB M3 IepeKpHCTaUIH30BaH-
HbIX M3BECTHAKOB M MECYaHO-TTIMHHUCTBIX OTJIONKeHHHA. OJTO NMoATBEepXKOaeT
nannbie Xapcona [403] o ToM, YTO B PaKOBMHAX MCKOMaeMbIX MOIITICKOB,
TO/IBEPIKEHHBIX NEPEKPUCTAIM3AIMH, OPraHHYeCKOe BEIIECTBO HE COXpa-
waerca. B 5 u3 30 uccnemoBaHHBIX GelleMHMTOB KONMYECTBO a30Ta COCTAB-
nsetr ot 7 mo 17 me %, COOEpKHTCA MHOTO aMHHOKMCIIOT H MPHCYTCTBYIOT
BellecTBa, MOJ0OHbIE TYMHHOBBIM KHCIIOTaM. Buoumo, 3t poctpst Genem-
HUTOB COXPAaHAJINCh B OTHOCHMTEJIbHO OJIarONpHATHBIX YCIOBUAX, Gonbiuas
yacTh MX Obuia HaijieHa .B Toiue Genoro mucyero mena. MoxHo mpeanono-
XMTb, YTO MOJIHAS yTpaTa OPraHMYECKOro BELIECTBA B poCTpax GeleMHHTOB
JOJIKHA CBHETEJIbCTBOBATE O KOPEHHOM M3MEHeHHH MX MHHEPAIbHOTO H
M30TOMHOTO COCTaBa. YacTo BbLICOKOE COMEPXAaHHE OPraHMYECKOTO BEILECTBa
B MCKOIIAéMBIX OCTAaTKax CBA3daHO C KOHTaMHHaLLHeﬁ.,T—G‘(,ean HCcIieaoBa-
HUM POCTPOB MAaCTPHXTCKHMX M HHXKHEMENOBBIX pocTpoB GesneMuuToB CriedT
[524, 525] ycrawoBun B 7 obpasuax mpucytcreue 1517 aMHHOKHCIOT
(onpenenénus mposesieHsl 3. JIETeHCOM), B uuMcsie KOTOPBIX HaiiIeHbl TaKue
XMMHYECKH HeCTOHKHe aMUHOKMCIIOTBI: OpHHMTHH, METHOHHMH, IMCTHH. Bepo-
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ATHO, HMCCJIE[IOBAHHbIE POCTPbI BENEMHMTOB MME/IM Cile/ibl JIEHCTBHA COBpe-
MeHHOH MHMKpPOQIIOpbl M YCTAHOBIIGHHOE COJEp)KaHHe aMHHOKMCIIOT He
MOMET XapaKTepH30BaTh MCKOINAEMOe OPraHMYecKoe BEIECTBO GelleMHMTOB.
Mccneopalie OpPraHMYeckoro BellecTBa Oe/eMHHTOB MpECTABJIAET MHTEpEC
B CBA3H C TEM, YTO H3OTOIMHbLIA COCTAB KHCIOpoJa DeleMHMTOB MCIOJIb3YHOT
NS Ompe/eNeHus naneotemnepatyp ApeBHux Mopeit. Haiimun u Teiic [174,
175, 241] cuuTaiot, 4TO B NpPOLECCE [HATeHe3a HE MPOHUCXO[MT CYLECTBEH-
HOTO M3MEHEHHA BM30TONHOM COCTaBe KHcnopoja GenemuutoB. Takoro xe
MHeHua npuaepxusaerca Jloyenwrtam [454]. Ilo pamnbim  Hainusa w
COaBTOPOB, B KanbuuTe pocTpoB Belemnitella langei u3 Bepxuexamnancko-
ro nucyero mena JHenpoBcko-[loHeukoi Bnaguubnl W Ilpuxacnmiickon
Briaguuel 3Havenne '®0 B poctpax GenemuutoB M3menserca ot 0 po 0,4 %.
B 10 ke Bpema 3navenne '°O B poctpax Belemnella sumensis Bel.
lanceolata W3 HW)XHEro MeJla W HHXKHEro MAaacTPUXTa pa3HblX pPaHOHOB
Pycckoit mwiargopmbr Mensietca ot 0,4 mo+0,75% [241]. WMupimMu cnoBamu,
HIKHME MaacTpuxTckue GeneMHMThl Beerna oGoramenst '°0 mo cpaBHenmio
¢ DeneMHMTAMM BEPXHErD KamraHa. ITH rpynnsl OeleMHHTOB ObUTM 3aKITio-
YyeHbl B TOJIIE NMCYErO Meja M HaXO[QWINCh B COBEpUIEHHO O/IMHAKOBBIX
YCIIOBMAX BbIBETPHBaHMA (XapakTep OGHaXKEHHOCTH BMELIAOIIMX [OpPO/,
[eHCTBHe TPYHTOBBIX BOA W T.M.). PocTpsl GeneMHMTOB, HAXOIMBLIMECA B
HEBJIArONPHATHBIX YCIIOBHAX COXPAHHOCTH, B MpPOLECCE [IMAareHe3a TepsAlT
XapakTepHoe s Hux ortnowewnue '°0/'®0 [241). Hanpumep, nopoGHslii
NPOLECC TPOMCXOOMT MPH OKpeMHeHHM pocTpoB. Bonbuias yacte Mccneno-
BAHHBIX HAMM POCTPOB, BWIMMO, He MOJBEpPrajach MNepeKpUCTAIUIN3ALMK U
[IPYTHM KOPEHHBIM M3MEHEHHAM MHUHepanbHOTO cocTaBa. Ha ocnoBanuu
9TOTO Mbl MPENONAraeM, YTO OPraHMYEeCKOE BELIECTBO HENOBPEkICHHBIX
pocTpoB GENeMHMTOB ABJAETCA, TO-BHIMMOMY, MpPOAYKTOM mnpeobGpasosa-
HUsA DeNKOB M MOJNMCAXAPMIIOB, HAXOMMBLIMXCA B PAaKOBMHAX MPH KH3HU
ApPEBHHX OPraHU3MOB.

Panee Hamu O6bIJI0 MOKa3aHO, YTO B pa3HbIX YacTAX AaparoHHTOBOH
PaKOBHHBI CcOBpemMeHHOW cenuu Sepia pharaonis copepxuTca pasiMyHOE
KOJIMYECTBO OPTaHWYECKOTO BellecTBa. B CBA3M ¢ JTHM Mbl HCCIEIOBAIH
cofiepiKaHUe AMMHOKMCIIOT COBCTBEHHO B pOCTpe M B IUIEHKE, OUYECBW/IHO,
ﬂBJ’lHlOu,[EﬁCH OCTATKOM KOHOTEKH, KOTOpasad BbICTHIIAET CTEHKH WJIbBCOJIAD-
Hoi monoctd. Oka3zajoch, YTO cojep)aHHe AMWHOKHCIOT B ajbBeosie H
COBCTBEHHO B POCTPAX MpaxTHYecKH OMHAKOBO. OJIHAKO M30TOMHBIN COC-
TaB KHCIOPOJa B HUX CYIIECTBEHHO pasnuueH. OueBM/IHO, pOCTPBI COXpaHsi-
10T NepBHYHOE OTHOLLUEHHE M30TOMNOB, 4 B aJbBEONIAPHOH YacTH, CONPHKACAB-
IIEHCA CO BMEILAUIAMH MOPOJAMHM, ITO OTHOLUEHWe HapyuieHo. Brino Obl
Npex/eBpeMeHHbIM C/le/laTh OKOHYATE/IbHbIA BBIBOJ O TOM, uTo 06e vacTu
PAKOBMHBI GeJIEeMHHTA He pa3fIMyaIich 10 KOJIHYECTBY AMHHOKHCIIOT. Bo3Mok-
HO, YTO B MpoLEcce JMareHe3a IPOMCXOOHT HEKOTOPOE paclpeie/ieHHe WX B
obeux yacTAX pakoBHHbI GenemHMTa. BepoATHO TakkKe, YTO cofepKaHue
AMMHOKMCIIOT [I0/DKHO CYILECTBEHHO M3MEHATHCA B NOBEPXHOCTHBIX YaCTAX
POCTPOB M B TEX YUaCTKaX POCTPOB, I/ie He HABIIAACTCA KOMNAKTHOTO CII0XKe -
HMA KapOOHATa KasblIMA, YTO COBMANAET TAKKE C H3MCHEHHEM H30TOMHOIO
COCTaBa KHCII0poO/a. HaubBonee Bnicokoe Co/lepXxaHHue asora oﬁnapymeuo BO
BHYTPEHHEH YacTH pOCTpa; B IIOBEPXHOCTHBIX CJIOAX POCTPA  COMCPHKAHME
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a30Ta 3HAUMTE/IBHO MeHblIe. BoceBoi yacTu pocTpa, r/ie K puctajuibl KapboHarta
KaJIblIMs He CONIPHKACANTCA IIOTHO IPYT ¢ IPYTOM, a30T He 06HapykeH.

Tak¥m 06pasom, KOJIMYECCTBO OPraHMYECKOro BeuecTsa OejneMHHTOB
JlaeT NpeJICTABIIEHHE O COXPAaHHOCTH MX MHHEPAJbHOTO COCTABA W OTHOLLE-
una '%0/'%0. Omnako B ycnoBuaX, HeGNArONpPUATHBIX [UIA COXPAHEHHs
OpPraHHYecKoro BellecTBa PAaKOBHH, BO3MOXHO €ro paspylleHHe, XOTA MH-
HepaJibHaA YacTh PAKOBHH MOXeT coxpaHWTbcA. Hampumep, Xapcom [403]
NOKa3aj, YTO B OTIOKEHMAX UeTBEPTHYHBIX Teppac B IMOJY3aCyIUTHBBIX
paioHax, T/le CO3JIAJIMCh OKHCJIMTENbHbIE YCIIOBMA Cpeibl, OPraHHYecKoe
BELICCTBO PAKOBHH [OYTH HE COXPAHWIOCh, HO MHHEpajbHass 4YacTh HX
OCTABA/IaCh B XOpOILUEM COCTOAHHM. B TO ke BpemMs B 0PCKHMX CAaHLAX B
YCIIOBHAX aHaIpoOHOM cpe/lbl OPraHWYecKas YacTb PAKOBHHbI COXpPAHHIIACh,
a kapboHaTHas vacTh €€ OKa3anach 3HAYMTENIBHO paspylUeHHOH. Takum
0bpa3oM, HMCClelOBaHHE COMEpP>KaHHA aMHHOKHMCIIOT B pocTpax BeleMHHTOR
Jopbl M MeNa [aeT MaTepHan [UIA Tpe[CTaBjieHHss O [lMareHese Kak
Opraki{UeCKOro BElIECTBA /IPCBHHX OPraHM3MOB, TAK M 00 YCNOBMAX JHMare-
He3a M JalibHCHMLICH TEOXMMHYECKOH HCTOPHM BMELUAMIMX OCAJOUHBIX OT-
JIOWEHUH.

o wmHenuw Xo [3!.}4}‘ THPONU3 TNpPUPOJHOTO GenKa B paKkOBHHAX
HCKOMaeMbIX  MOJUIIOCKOB BO MHEGIOM  3aBHCHT  OT  BJIAXKHOCTH H
TeMnepatypbl. HacbluleHHe pakoBHHBI BOJOW MPHBOAHT K THIPOJIH3Y Opra-
HHUECKOTO BELIECTBA PAKOBMHBI [OBOJILHO ObicTpo (peakuus i-ro NOpsAfd-
Ka). ABTOp TakXe TMpHIaeT OTrpOMHOE 3HAaYeHHe BIMAHMI0 KIIHMATa Ha
cocroaune Genkos B paxkoBuHax. OH mpeqjlaraeT MCMNONb30BaTh B CTPaTH-
rpaduu CBEAEHUA O cofepxkaHuu GellkoB M aMHHOKHMCIIOT B paKOBMHAX, TAK
KaK, 10 ero MHEHHI0, CYILeCTBYeT KOpPpeNnAlMa MeX/1y TIeoJIorHIeCKHM
BpeMeHeM 3aXOPOHEHMA M CTeleHbl paspylleHHa Genka B HCKOINAeMbIX
pakoBuHax. O BAMAHMM TeMMepaTypbl M [IABJIEHHA HA MpeBpalleHHe KOHXH-
ONIHHA PpAKOBMH B TeUeHHe I'€OJIOTHUECKOIO BpeMeHH cooDu@ny TaKke
®oce-Doykapt u Tperyap [562, 563].

IpeamonaraoT, UTO BO3IMOXHA HekoTopad auddy3na aMHHOKHCIOT H3
CKEJICTHBIX OCTATKOB BO BMewiawume nopost [106, 269, 284]. B ceasu ¢
JTHM HamMM ObUIM TNpHUBEJIEHBI OMNpejielieHHsl aMHHOKHMCIOT B POCTpaX M B
Mopofiax, HEeMmocpeACTBEHHO ilpuwierapimx K poctpam (puc. 26). Ha ocHo-
BAHMM [JAHHBIX PHC. 26 MOXKHO CHeNnaTh 3aKJIKYEHWE O TOM, YTO AMHHOKMC-
JIOTHI [IOCTATOYHO XOPOLIO COXPAHAKTCA B POCTpax. B TO ke Bpemsi MOXHO
MPE/NOI0NKHTh BO3MOXKHOCTh HEKOTOpO# JiMddy3nH aMHHOKHMCIOT BO BMe-
L@OIME OCa/IoUHbIE MOPOJIbl. YCTAHOBIIEHO TAaKXe, YTO POCTPbI, COXPAHHB-
lMecsi B Mepreisix, He cojepxar amMuHokucior. [Ipu stom ycrtaHoBieHHO,
YTO M3OTOMHBIA COCTAB KHCnopoda poctpa §=-0,15, a mopoawt § = ~1,67 %.

Jitbesicon [268] cuMTaer, UTO HEPACTBOPHUMBLIN NPHPOJIHBIH BEJIOK pakKo-
BHH B pe3yJsibTaTe (OCCHIM3aIMK npeoOpasyeTcd W MOABIAETCA 4acTh Hepac-
TBOpUMOT0 B Boje Denka. B pesynbTate npMpoO[HOro rujponusa obpa3syior-
ci  cBODOJHbIE AMHMHOKHCIIOTBI, KOTOpbI€ BBIMBIBAIOTCA M3 pPaKOBHHBI
BMECTe C TPYHTOBBIMH BOJaMH, @ BOJIHO-HEPACTBOPHMAA YacTh OCTATOYHBIX
BenKoB M MENTHAOB OCTAETCA B PAKOBMHAX.

Apmcrponr u Tapno [284] obnapyxunu auddy3u0 aMHHOKHCIOT M3
CKEJIETHBIX OCTATKOB MXTHO3aBPOB (HOPbl M JICBOHA) BO BMEIUAIOIHE MOPO-

114



27 i i L
I
s A 7

1 I E E
gL Jul. .,_ﬁ
\ SR

V4 @

J Jd -
N 5 N

NN 8y N & N 'y & §f N n ]
SRR N AR B
§

P u c. 27. Copepxanne aMHHOKHMCIIOT B HCKOMAEMBIX KOCTAX HXTHO3aBpa H BO BMCILLAI0-
et nopone (u3 S r o6pasua) [284]

I — MCKOnaemble KOCTH HXTHO3aBpa; 2 - pnopoaa B Henocpencrneuuoﬁ ﬁJIHIJOCTH oT
Kocrteit; 3 — nopoaa Ha paccroanmm 0,5—2 ¢M OT KocTeil.ACN — acnaparsHoRas KMCNoTa;
Cep — cepun; I'au — rmmumn; IIpo — nponmm; Iny - royTaMMHOBas KHCIOTa;
Ana — amawwn; Baa — mamum; Honell — wsoneiwwn; Jleldi — neiumn; Tup —
Tupo3un; Pen — denunananmn; OKkceenus — oxcunusun; Opu — opuurun; Ju3 — nuaum;
Fuc — ructunmn; Tpe — tpeonnn; Okcunpo — okcunponuu; Ape — aprunmu

o1 (puc. 27). CorjnacHo [aHHBIM, MNpeECTAaBIIeHHBIM Ha pHc. 27, obuee
KOJIMYECTBO AMMHOKHCIOT B CJIOSIX OCAloYHOH MOpOAbI, PAaCHONIONEHHOH
HEeNOCPEICTBEHHO OKOJI0 KOCTHBIX OCTATKOB, 3HAYMTENBHO Oonbile, uem
KOJIMYECTBO AMMHOKMCIIOT B MCKOMAeMbIX KOCTAX HMXTHO3aBpa. ABTOpPbI
CUMTAKOT, YTO OT/EJIbHbIE AMHHOKHCIOTHI — TJIYTAMMHOBAA KMCIIOT4, BAJIMH,
H30NEHIMH, THPO3MH, (eHWIaJlaHWH M JIM3MH, HAHJEHHbBIE B OTHOCHTEJIBHO
BBICOKMX KOHIEHTPaHMAX BO BHYTPCHHEH 30He MNOpPOJ, HAXOHAMWEHCH B
HEIOCPEICTBEHHOM OKPYXKeHHH OKOJIO OCTATKOB HCKONAeMBIX KOCTEH, BbI-
[eNsUMCh M3 KOCTeH B mopofy. B To e BpeMA aMHHOKMCIOTBHI TPEOHHH,
CepHH, OPHMTHH H THCTHJMH, KOTOpble OOHapyxeHbl B Gonee BBICOKHX
KOHIEHTPAUMAX B YaCTH TMOPOJI, DACTOJIOXKEHHBIX HECKOJNBKO [alblie OT
MCKONaeMbIX KoCTel, Mo/DKHbI ObIH Obl MOCTYTATh B MCKONAeMbleé KOCTH H,
N0 MHEHHI0 AaBTOpPOB, MX TNpPHPONA CBA3aHA C [PYTHMH OpPraHH3MaMH,
NPHCYTCTBYIOIMMH B MOpojiax. ABTOPBI CUMTAaOT, yTo mpouecc audbysun
AMMHOKHCIIOT, 00pa3oBaBUMXCA TpPH pACHafie OPraHWYeCKOro BeLUECTBa,
ABJIAETCA OHMM M3 IPOLECCOB, COCTABIIAKLMX (DOCCHIM3ALMI0 OpraHuyec-
KOT0 BellecTBa. B CBAZM C ITHM OHH CYMTAKT HeOOXOMMBIM BCe 3aKITHOYe-
HHA 06 OpraHMdecKMX KOMIOHEHTaX HCKOMAeMOro Marepuana Jears C
YueToM CBEIEHHH O BMEILUAIUMX OCaIOYHBIX MOpo/ax.

Jloka3aTe/bcTBOM  BIIMAHHA TEOXHMHMUYECKHMX YCIOBMA  3aXOPOHEHM,
ocajkooOpa3oBaHuA M [JAIbHEHIUEro [MAreHe3a NOPOJ HAa COXPAHHOCTb
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Puc. 28. ConepaHue aMHHOKHCIIOT B KOCTAX HCKOMACMbIX 103BOHOYHBIX

OpPraHMYeCKOro BelEeCTBA B CKEJIETHBIX OCTATKaX [O3BOHOUHBIX CIIYXaT
HCCIEIOBAHMA COMIEPXKAHMA AMHHOKHMCIIOT B MCKOMAeMbIX OCTaTKaX PasHOro
reonormyeckoro Bospacra [91, 100]. Beuio HccnegoBaHO colepikaHHe aMH-
HOKHCIIOT B 15 oOpa3suax KOCTHbIX OCTATKOB pbl6, NpecMbIKAOLMXCA H
MJIEKOMUTAIIIMX pPa3HOT0 TeoNIOrMYecKOoro Bo3pacta (OT /1eBOHA [I0 COBpe-
MEHHbIX), HAH[JEHHbIX B pa3HBIX OCAJOYHBIX OTNIOXNEHHAX.PesymbraTel ompe-
JIEJIEHHA COCTaBa AMMHOKMCIIOT B TMIpOJIM3aTax Mpe/cTaBjieHbl Ha pHc. 28.
HauGonbuiee konwdectBO W Habop aMMHOKHCIOT ObuiM OOHAapyxeHbl B
MO3BOHKAX BEpXHEMePMCKHX TMpPeCcMBIKAKLMXCA H3 padoHa I. BA3HukoOB
Bnapumupckon obnactd, a Takke B 3y0ax BepXHENaJeoLEHOBBIX aAKYNl H3
ocajioyHelx mnopoj 6nu3 Kambiumua CapatoBckod o6jacTd M B KOCTAX
oceTpa, HalJeHHbIX B KynpTypHoMm cnoe XV B. B paifoHe r. Kasanu. Koctu
BEPXHEMEPMCKHX MPECMBbIKAIOUIMXCA M3-1moj] BA3IHWKOB 3ameranu B pbIXJIbIX
HECIIEMEHTHPOBAHHBIX Neckax. B 2ToM paiione Sbuid  oDHapyxeHbl KOCTH
OueHb XOpOllUeH COXPaHHOCTH, TPEBOCXOJALIEH BCE JIPYTHE [EPMCKHE
MECTOHAX OKIEeHHS HMCKonaembiX mospoHounsrx CCCP [110, 111]. Moxuo
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MPEnoIoKUTh, YTO B HECIIEMEHTHPOBAHHBIX TIeCKaX ITOro paioHa He Oiuio
JI0CTATOYHO XOPOUIMX YCIIOBHH [U1A Pa3BUTUSA MHUKPOOPraHW3MOB, 4TO obec-
NCUHIIO YCIIOBHA [UIA XOPOLICH KOHCepBAalMH MCKOMAEMOT0 OpPraHHUeCKOoro
BELIECTBA B MCKONAeMbIX KOCTAX. Cpeau necuaHpix OTJIOXEHHH DbUIM Takke
3aXOPOHEHbl KOCTH HIKHETPHACOBBIX mnpecMbikatommxcad (Openbyprekas
06n.), HO B HMX GbUTO HAHJEHO M0 AMMHOKMCIOT. JTH MECKH HECYT Ha
cebe crefibl HEKOTOPOH LEMEHTALMM, 2 KOCTH BCTPEYANTCA HA YUaCTKaXx,
KOHKPELUMOHHO CLEMEHTHPOBAHHBIX OKHCIIaMM okene3a. 3y0Obl akyn u3
paiioHa KaMblllMHa, OT/IMUAIOIIMECA BBICOKHM COJEpKaHHEM aMMHOKHCIIOT,
TaKxke ObUIM HaHOEHbI CPEIM pPBLIXJIBIX TEeCKOB 6e3 3aMeTHBIX CJie/lIoB
npeobpasoBanua. B TO ke Bpema 3y6mi ‘axyn u3z CesepHoro [Ipuapanbs,
HNpHYpPOUEHHbIE K YYaCTKaM BTOPHMUHOH ocdaTH3alMi, COJAEPXKAIN OYEHBb
MaJIO€ KOJIMUECTBO daMHHOKMCIOT. KOCTH, coxpaHMBIUMECA B TIJIHHHCTBIX
OTJIOXKEHHAX, ODEe/IHEHbI OPraHMYeCKMM BeiiecTBOM. K HHM OTHOCATCA ve-
wyst  pui6 M3 [IEBOHCKHX MECTPOLBETHBIX TIMH Pycckoit nnatdopMbl
(AMMHOKHCIIOTHI ~ OTCYTCTBYIOT), @ TAKKe KOCTH IpPeCMbIKAOIUNXCA W3
HIDKHeNMepMCKHMX aprunnurtoB Kasaxcrana. B kocTAx, [JMTEeNbHOE BpeMs
HAXOOMBUMXCA HA [IHE COBPEMEHHBIX BOJIOEMOB, aMHMHOKHCIIOTBI TaKkKe He
coxpaHairca. Hanpumep, B KocTAX MaMoOHTa, OOHApYXEHHBIX Ha [IHe
A30BCKOTO MOpSi, M B CIyXOBOH KOCTH KHUTOODpA3HBIX, MNOMIHATON [pH
TpajeHuu AHa TUXoro okKeaHa, aMHHOKMCIIOTBI TOJIHOCTbIO OTCYTCTBYHOT. He
oOHapy)XeHbl TaK)e aAMHHOKHCIIOTBI B KOCTHBIX OCTAaTKaX [EBOHCKHX pbIO.
Takum oOpa3oMm, Mpouecchl BTOPUYHOTO MepepacrnpefeneHus Marepuana
BMeENIAIIMX MOpo, Hanpumep, o6pasoBaHHe KOHKpPEIMH H MepeoTiioKeHHe
KOCTHOTO J[ETPUTA, a TaKXXe OKHCIMTENbHAA Cpefa B HEKOTOPLIX pailoHax
COBPEMEHHBIX BOJOEMOB CNOCOGCTBYIOT pa3pyllIeHHI0 OPTraHMYecKOoro Be-
IIECTBA KaK COBPEMEHHBIX, TaK M HCKOMAeMbIX CKEJIeTHBIX OCTaTKOB. B
KOCTHBIX OCTaTKaX, 3aXOPOHEHHBIX B OJIHO W TO e reojioTHiecKoe Bpems,
HO COXpAHMBIIMXCSA B pa3JIMYHbIX TE€OJIOTHYECKHX H TCOXHMHYECKHX ycno-
BHAX, COCTaB M KOJIMYECTBO aMHHOKHCIOT pasnuuHbl. OgHaKo NIy Beex
MCKOIIaeMbIX OCTATKOB KOCTEH, COJIEPI)KallMX OpraHWYecKoe BellecTBO, Xa-
pPaKTepHO HaJlMuMe OMpeJeNeHHbIX AMHMHOKHCIIOT Haubosiee NpocToro coc-
taBa (TAMIMHA, aJlaHWHA, JIefllMHa, BaJMHA, ACMaparMHOBOM M TIIyTAMHMHOBOH
KHCJIOT, peéXe — TPeOHHHA). JTH AMMHOKHCIIOTHI OTIIMYalTCA HauGomblIeH
XHMHYECKOH YCTOHUMBOCTBIO [269].

Ha ocHOBaHMM pacCMOTpPEHHBIX pe3yNIbTATOB, TOJIYYEHHBIX pPa3HbIMH
4BTOPAMHM, CTAHOBUTCA OUEBM/IHbIM, YTO TEOJIOTHYECKHI BO3pPacT OCTATKOB
IpeBHHX OPTaHW3MOB He ABJIACTCA PELIAIIMM [UIA COXPaHHOCTH M Mpeo-
Opa3oBaHMs OPraHMYECKOTO BEIIECTBAa KOCTHBIX OCTATKOB. KauecTBeHHbIH M
KOJIHYECTBEHHBIA COCTAB 4aMHHOKHCIOT B  HMCKOMaeMBIX KOCTHBIX OC-
Tatkax Oonblle 3aBHCHT OT TeOJIOrMYECKMX H TIeOXMMHUYECKHMX YCIIOBMH 3a-
XOpOHEHHS M JalbHEHIIero Ipolecca Npeodpa3’oBaHUA OCAIOYHBIX OTJIO-
JKeHHH. :

WHorga BO3MOKHO COXpaHeHHMe OpPraHHiecKOro BEILeCTBa B BH[IE OCTaT-
KOB KOJUIAreHa He TOJIbKO B YCJIOBHUAX KOHCEPBAUMH B KOCTHBIX TKaHMAX.
TakuM ABJAETCA MCCIIC/IOBAHHBIA HaMH YTJe(HUMPOBAHHbIA MaJeOHTONIOTH-
yeckHii o6pasel M3 KoOJUIEKIMil ManeoHTONOruueckoro mMysea AH CCCP [88,
91, 169].06pasen npeacrasnan coBoil KPYIHbIH KYCOK ITIHHHCTOM MOPOMIBI,
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UMeEI0ILHIH GOpMy T0JI0OBbI JKHBOTHOTO, MOKPHITHIH CBEPXY TOHKOH BBINYKJIOH
yeluyiuatoi  yrieduuMpoBaHHOH meHKOH. IJT1oT obpasen Obul  HaiifieH
H0.H. TpuxonpKo B OTIOXKEHHAX BEPXHEBOPKYTCKOH CBHTBI KYHI'YPCKOIO
Apyca. B 9TOM paiioHe OTKpbITa TAK HasblBaemas HHTHHCKas dayHa nosso-
HOUHBIX HikHenepmckoro mepuona [130, 131]. 3pecy ofGHapy>KeHbl 3HAYH-
TeJIbHbIE CKOIUIEHHA OCTaTKOB pbl6, 3eMHOBOJHBIX H TNpPECMbIKAKLIHXCH.
leonoruueckoe omMcaHue 31oro paiona gano I.A. JImutpueseim [84]. On
onuchiBaeT GOJblME CKOIUIEHHA OCTATKOB [peBHEHIUMX Ha3eMHbIX I[O3BO-
HOUHbIX (kuBuUmMX okoyo 200 MUIH. IeT Hasaj), HaHOEHHBIX B IIAXTax.
okono Hurtel. B yroneHoi# maxrte, rae obHapyeHa eCTECTBEHHAaA KOJUICK-
IMA OCTATKOB J[IPEBHMX JKMBOTHBIX, MMeeTcA OONACTh, COCTOAIAA M3 YTJIMC-
ThIX CJIaHIEB, OTJIOXeHW# ObiBulero 3abonmouenHoro osepa. [lo mpencrasne-
wuaM T.A. JIMMTpHeBa, 3TO 03ep0 MNpPOJO/DKANIO CYLIECTBOBAaTh €IE B
nepuosl pocta TopdAHNKa, U3 KoToporo obpasopanca miuact yria. Crnemgosa-
TeJIbHO, ITO Ciyuail 3axopoHenHs HeBGosbuioro ozepHoro Gecceiia B TOpds-
HMKe pganekoro npouwuoro. HW.A. EdbpeMoB ompenenun cpeay OCTaTKOB
JIPEBHHX JKHBOTHBIX MHTMHCKOIO 03epa HaJldyMe 3eMHOBOJHOIO M3 TIpPYIIbl
MaHLUPHOTONOBBIX aM(UOHHA M BBIJENMJI HOBOE CEMEHCTBO MHTasyXuj —
CeMeiCTBO MHTHHCKHX KpOKOOWiIoB. Hainennviit obpaseu c yrneduuupo-
BaHHO# IeHKoi, no ompenenenuio E.JI. KoHxyKoBOH, OTHOCHTCA K 4YacTu
TrOJIOBbl KPYNHOTO HIKHENEPMCKOTO 3eMHOBO/HOTO, TMpEINOIOKHTEBHO
oTHocAweroca K cemedctBy Intasuchidae (kuBmero Gonmee 200 mnH. mer
Haszan). BepxHaa uwacte ofpasua — yrnedMUMpOBaHHAas IUIEHKA IpeicTaB-
nsAeT cobod MyMHOHUIMPOBAHHYH KOXY 3€MHOBOIHOTO.

O6pazel, mnperOCTaBIIEHHBIA HAM [UIA XMMMYECKOTO aHanu3a, MpejcTaB-
nan coboH TOHKYy yrieduuMpoBanHyl Kopouky (Bec — 0,12, pasmep
obpasia — okono 1cm?), uepHoro uBeta, Ha BepxHeii cropoHe ofpasua
XOpOLIO BHJIEH - YellyH4yaTblH BbINYKIJIBIH PHCYHOK, Ha HHXHEH CTOpOHE
obpaszua — .octatku rimMHMcTOoN moposel  [88]. OcHoBHas vacte oBpasia
obpabatpiBasiack monepemMeHHo 2 %-upiM pactBopom NaOH (2 waca) wu
neprupponoM (1 cyiku) npy KomHatHOM Temmepatype. Onepauus npoBo-
manack 3 pasza. [Ipy 3toM mpousounio paccroenue obpasua Ha 2 yactd. Ot
BepXHEro yrie(UUMPOBAHHOTO YEPHOTO CJOA OT/ENHIach OueHb TOHKas
IUIEHKa 30JI0THCTO-KOPHYHEBOTO L{BETAa ¢ TEMHO-KOPHYHEBBHIMH BKJIHYEHHsA-
MH. BepxHuil uepHbifi yrneduuMpOBaHHBIA CIOH TBepbld, Xpymkui. Hik-
HHH 30JI0OTHCTO-KOpPHYHEBbIH CIIOH B CYXOM BHE XpPYNOK, HO B  BOME
TepsAeT XPYNKOCTb, CTAHOBHTCA THOKHM M IMaCTHYHBIM, KAaK OObIMHAfA KOXa.
Bo3moxkHO, uTo BepXHWH yriedHIMpOBaHHbIA cloil obpasoBayics M3 anuaep-
MHCa KOXH H COXPaHH/ ee PHCYHOK. XOpOIIO COXPaHMBLIMHCA HHXKHHH
30JI0THCTO-KOPHYHEBbIA CJIOH MOr B NPOLUIOM MpeAcTaBNATe coboil mepmy
(CoOeMHMTE/IbHYI0 TKaHb), COCTOAILYI0 M3 NMHIMEHTHBIX KJIETOK. BKinoueHus
KOPHYHEBOTO IIBeTa MOIJIM 00pa30oBaTbCA M3 KOXKHBIX >Kelle3, KOTOPBIMH
borata koXa 3eMHOBOIHbIX. Kak H3BeCTHO, [epMa COBPEMEHHBIX >XHBOT-
HbIX COCTOMT M3 KoJulareHa. KoniareH, OTHOCALUMHCA K OenkaM ONOpHbIX
TKaHeH, OYeHb YCTOWYHB K XHMHYECKOMY M GHOJIOrHYECKOMY BO3/IEHCTBHIO.
beu1 onpeneneH sneMeHTHbI COCTAB BEPXHETO W HHXKHEIO CJIOEB HCKOMa-
eMoil Kok (B %):
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C H N 3ona

Bepxuuit yrneduimpo- 48,89 5,105 2,44 30,38
BaHHBIR crioft
HuxHuit 30110THCTO-KO- 66,37 8,32 4,00 5,58

pHuHeBLIH crioit

Kak u3BecTHO, 37IEMeHTHBIH COCTAaB BCeX OENKOBBIX BellecTB Kojebner-
CA OYeHb HE3IHAYMTENIbHO M KOJIMYECTBO YTNIEPOA B CPEIHEM COCTABIIAET
okono 50 %. Ha OCHOBaHHMM JIAHHBIX MO 3JIEMEHTHOMY COCTaBY OYEBM[IHO,
YTO B HCKONMaeMOH Koxke He coxpaHwica Oenok kommareda. Ha sto
yKa3pIBaeT BhICOKOE copepxkanue yriepoaa (66,37 %), NOBbIlIEHHOE KOJIH-
yectBo Bomopoma (8,32%) wu wmajoe komudectBo asota (4,0 %).
PeHTTeHOCTPYKTYpPHOE HCCTIE[IOBAaHHE HMXKHETO CIOA MOKa3alo, YT0 OH ABJIA-
ercA peHTTeHoaMop¢HbIM. BepxHuit yrnedpHUMPOBAHHBIA CIIOH KOXH [0
CBOEMY IIEMEHTHOMY COCTaBY 3HAUMTENILHO OTIIMYAETCA OT yriied, Topdom
H CJIAaHIEB MO cOoAepxaHmio a3ota. Ilocne TMOpoNM3a KakK LENoro Kycka
HCKOMAaeMOH KOXH, TaK H HHXKHETO ee Clos ODHapyxeHbl Clefymoue
aMHMHOKHMCTIOTBI: TJIyTAMHHOBAaf KHCNOTA, TJIMUMH (B 3HAYHTENbHBIX KOIH-
YecTBax), aJaHMH, MPOJIMH, BaJlMH, MEHUMH M OQHO HeH[IEHTHGHLMpPOBAHHOE
NATHO, PACIOIOXEHHOe BBbIIe AMHHOKHCIOT. HWuToXKHO Masioe KOJIMYECTBO
HCCTIEIOBaHHOT0 00pasia He MO3BOHIIO nponecm KOJIHYECTBEHHBIE ONpesie-
JIeHUA aMHHOKHCIIOT.

Obpa3zoBanve yrneHMUMPOBAHHOTO CJI0OA B HCKOMAeMOH KoOXe H3
anuepmuca, Goratoro GellkaMH M NONMCAXapHUAMH, H3MeHEHME 3JIeMeHT-
HOTO COCTaBa IJTOTO CNOA, @ TAKXe HWXKHEero cjos, KoTopeli obpasoBanca
M3 [epMbl, HaJHuHe OueHb HeboNbLIOro YMC/Ia aMHHOKHCIJIOT MOCHE TMpO-
JIM3a yKa3bIBaeT HAa TO, YTO HCKOMaeMas Koxa IOJBEpriach 3HAYMTENIbHBIM
NpeBpaleHHAM B TeYeHWe IeO0JIOTHYeCKOro BpemeHH. B rimMHMCTOH nopose
KOXa HaXxofunach B aHadpOOHBIX YCIIOBHSIX, OHA He TMOABEpraaachk MojaHOMY
pacmagy, NpH 3TOM COXPAaHMBILHECA [IBAa CJIOA IpeTepIiesiH 3HAYMTEIIbHbIC
npespauieHuA. HikHWH KonymareHOBBIH CNOH W3MEHWICA MeHbHle, OH COXpa-
HWI 3JIaCTHYHOCTb M THOKOCTb, CBETIIYH OKpacKy. JTo oObscHsAeTCA HeOObI-
KHOBEHHOH XHMWYeCKOH W OHOJIOTHYeCKOH YCTOHYMBOCTBK) KOJUIareHa, Ko-
TOpBIH paspyliaicA 3HAUMTENIBHO MejijieHHee, yeM obrmiHble Oemicn. HudiHui
CJIOH DBUT HAZIEXKHO 3aLIMILEH OT BHEILHHX BO3/ICHCTBHHA BEPXHUM YriedULMpO-
BaHHBIM CJI0OEM KOXH, 0Opa3oBaBUIMMCA M3 3MHIepmuca. Bepxuwii cnoi mpe-
Tepliell 3HAYUTEIIbHbIE NIPeBPALIEHNSA, CTall YTJie UM POBAHHbIM.

Ha OCHOBAHWH M3NIOKEHHOrO MOXHO CHENaTh ONeHb BAXHBIA BHIBOL O
TOM, 4YTO M3YyUeHHe HCKOMAeMOTO OpPraHHYEeCKOro BeLIeCTBa CKeNeTHbIX M
OpYTHX OCTATKOB OPIaHH3MOB B CBSI3H C H3yYeHHEM XapakTepa BMe-
L@IONHMX TOPOf M YCIOBHI COXPaHHOCTH HMCKOMAEMbIX MOXeET O0KalaTh
NOMOLIb B PElLICHMM HEKOTOPbIX BOIPOCOB FEOXMMHMH OCaJouHbIX 00pa3oBa-
HHil. JTH [aHHble BaKHbI TPH M3YYEHHH HMCTOPHH OCA[IKOHAKOIUIEHHS H
[MareHes3a OCaJIouHbIX MMOpOJl, MPOLECCOB MHUIPALHH M KOHLEHTpaUHH pacce-
AHHBIX JIEMEHTOB OpraHWYeCKHM BELIECTBOM HCKONAeMBIX KOCTeH, B CTpa-
turpacpuu. Omuum M3 HauGosee CIOXHLIX BONPOCOB SBIIACTCA BbIACHEHHE
NPHYMH [IONTOli COXPAHHOCTH AMMHOKHCIIOT B CKEJeTHBIX OCTATKAX MCKOMa-
€MbIX OpraHM3MOB, B [IPEBHHX OCAJIOYHBIX TOponax. Bombuioe BimAHMe HA
Npe/icTaB/IeHMst © TMPHYHHAX COXPAHHOCTH AMHHOKMCIOT B MCKONAEMBIX
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opraHMamax  (riaBHbiM  00pa3oM B pAKOBHHAX) OKa3aJld  HCCIIENOBAHUA
Jubencona TepMHuecKOH CTaBuiIbHOCTH  aMuHoKHcrmor [268, 269]. Ora
Teopust ObICTPO MPHODpPE/Ia M3BECTHOCTH M MOCHYXKUIIA TIOBOJIOM [UJIA 1LIMPO-
KOTO M3yueHMs aMHHOKHCIOT B Pa3HoOOGpa3HbIX IeoNIOrMYECKHX OpPraHoreH-
Hbix obbexTax. TepMuueckas yCTOHUMBOCTD AMHHOKMCIIOT M3yvanach Jiibel-
conom mnpu Temmepatypax or 220 no 500°C B atmocdepe azora. Ha
nMpUMepe TMOBeJIeHHA ajlaHHHA aBTOP NMOKa3ajl CTeneHb paspylUeHHA aMMHO-
KHUCIIOT B 33aBUCMMOCTH 0T Temrepatypsl. Kak yka3ssiBaetr JiibesncoH, peak-
UMA paspylueHHA anaHMHa — ITO peakluuA |-ro MopAnKa M Ha OCHOBAHWM
TCOPMH ApPpEHHMYCa MOXHO MpEICTABHTh KMHETHKY 3TOTO Npolecca Cleayo-
UMM 0DpasomM: K=A¢ EIRT rpe A — NPEIYKCIIOHEHIMATIbHBIH WIIH YacTOT-
Hbli dakTop, £ — 3JHepruA akTHBauMH, 7 — aSconioTHas Temmeparypa,
R — rasoBas nocTosHHas.

IKCTPAMONALMA MOTYUEHHBIX [AHHBIX MOKAa3ala, YTO0 pacTBOPbI ANAHHHA
NpM KOMHATHOH Temmepatype B YC/IOBWHAX ONbITA MOTYT ObITh YCTOWUMBBI-
MM B TeUEHME MMIINIMAp[A JleT YcKOpeHHe peaklUWM paspyllieHHA ajlaHWHA
3aBMCHT OT Temnepatypel. [lpu 120° Gompiuas wyacTh amaHMHA [OJDKHA
ucuesnyth yepes 1000 ner, a npu 250° paspyuieHMe NIPOMCXOAMT  uepes
HECKOJIbKO 4acOB. AHAIIOI1 Hble MCClleoBaHHA GbIIM MpOBeeHbl aBTOPOM
C JpYTMMH aMMHOKHcnoramu. OH yCTaHOBMJ, 4TO Haubonee cTabuibHbIE
AMHHOKMCIIOTbI — aJlaHWH, 7y -aMMHOMACIISIHAA KHCJIOTa, TIYTaMHHOBAA KH-
CJ10Td, T/IMUMH, HW30JIeHLMH, JIeHlUMH, MpPONUH, BaIMH. MeHee CcTabGHIIbHBI
TPEOHHH, JIM3MH, THPO3MH, (PeHMJIANIaHWH, OBICTPO MOABEPrajcA pa3pyLIeHHI0
NPH HATPeBAHMH TAKXKE CEPHH. ACNaparMHOBas KMCIOTAa paspyliasnack 0
obpazoBaHua AOIOYHOH KMCNOTbI. JiGeNICOH YCTAaHOBHWII, YTO XHMHUECKas
YCTOHYMBOCTh MHOTHX aMHHOKHMCIIOT CBA3aHa C BBICOKOH TemmnepaTypou
wiasyienus. Hanpumep, temneparypa riasiienus ananuua — 237°C, acnapa-
FHHOBOi KHCIOTHI — 270°C, rnummuHa — 280°C, rIyTaMMHOBOH KHCIIOTBI —
249°C, n3oneituuna — 284°C, neituuna — 337°C, amuna — 315°C.

TepMHUECKY10 YCTONYMBOCTE AMWHOKMCIIOT JHGENCOH CBA3BIBAET C XH-
MHMECKOH YCTOMMMBOCTbIO MX B TeYCHME reosiormieckoro ppemenu. [lo ero
MHEHHI0, aMHHOKHCIIOTbI C BBICOKOW TEPMHYECKOH YCTOHUHBOCTBIO COXPaHs-
0TCA  [IONbLIE B HCKOMAEMOM OpraHMueckom BeulecTBe. Ha ocHoBaHuM
NPOBEAEHHBIX HMCCINEIOBIHMH IJHOENCOH CYMTAET BO3MOXHBIM HCHOMbB30BATH
AMHHOKHCIIOTBI B KauyecTBe Te0JIOTHYecKoro TepMomerpa. Takoil BBICOKOH
YCTOHUMBOCTbI) B TEUEHHE TIEOJIOTMYECKOTO BPEMEHH OTIHYAKTCA TaKxkKe
nopdmputbl [268]. TMosoneso v BanneHtain [494, 557, 558] mnponos-
KWTH JKCTIEPUMENTAIbHO MCCTIeloBaHMA JAGE/ICOHa H 'PacCUMTalH ypaBHEHHE
AppeHuyca Id pAda OPYTMX aMHHOKHCIOT (0 01 M BOAHBIX pacTBOPOB):

[MpOITTyTAMHHOBOH KHCIOTHI K =2-10%9.e-35800/RT
QeHwtanaHuHa K =1,7-108.e-30800/RT
Tpeonuna K =1,8-10!2.¢-33760/RT
Cepuna =39.10%,—29350/RT
Mponuua K =1,51012.,~42400 /RT
Tettuuna K =1,7-1012.¢ —45200,’RT
AprunuHza K =1,2-105%¢ “19300/RT

Mcrione3aya 3TM  ypaBHeHMs W ypaBHEHMs, IoJlydyeHHble IJiibesIcoHOM,
ABTOPbI MPEANONATAl0T,” YTO MOXHO pAcCUMTaTh TeOJIOTHYECKHH BO3pacT,
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BBE/IA MONPaBKy Ha Temmepatypy ot 10 go 100°C; reonoruyeckoe Bpems
MOxHO MeuMenate o1 0,1 man. 0 5000 mun. net. OpHAKO aBTOPLI, CUMTas
BO3MOXHBIM BBE€JIEHHE ITOr0 METO/ld B TeOTePMOMETPHIO, PAKOMEH/IYIOT
OCTOPOXHO OTHOCHTbCA K TaKOMYy MeTO/y pacuetd, TaK Kak B IpUpofe
CYLIECTBYET 3HAYHUTEIIBHOC YHCIIO JIOTIOJIHATEJIbHBIX {paKT()pOB,BI]Hﬂl()UJ.HX Ha
COXpaHHOCTh aMHMHOKHCHOT. Takum obOpasom, psaj uccneposatenenn [268,
269, 494, 557, 558] cuntaror, YTO M3MEHEHWE COMEPXKAHMA AMMHOKHCIIOT B
MCKOTIaeMbIX pPAKOBHHAX M [PEBHUX OCA/KaX B TeYeHHe FeoJIOrHYeckoro
BPEMEHH, 4 TAKXKE B COBPEMEHHbIX [536] OCHOBAHO HAa CBOWCTBAX XMMH-
YecKOH cTabHIbHOCTH CBOOONHBIX aMHHOKHMCIOT. Ham kaercs, uTo MoxkHO
JIMILb YaCTUYHO COTJIACUTBCA C MpefcTaBieHUAMH JibencoHa, Bajuientaitna u
OpPYTHX HCCNeoBaTeNIeH O TOM, 4TO dMHHOKHMCIIOTbI, HAH/IEHHbIE B UCKOMa-
eMbIX pPaKOBMHAX, COXPAHMIMCh B PE3ysbTaTe MX TEPMOCTOMKOCTH M CBA-
32HHOW ¢ ITHM HMX XMMMWUECKOH YCTOHUMBOCTH. [leiicTBUTENIbHO, B DOJIbLIMH-
CTBE (/IYuyaeB B [IpEBHHX pPaKOBHHax OGHapy)KHHHIOT JIHUIB HECKOJIBKO
AMHHOKHCIOT, Haubollee XHMHMYECKH YCTOHYMBBIX, HANPUMeEp, alaHWH, TIIM-
UMH, JeiuuH, BamuH. OQHAKO 3TH aMHWHOKHCIOTBI OOHAPYKMBalOT OBBIYHO
muub nocne ruaponusa 6 H. HCl,uto ABnsercs [0Ka3aTe/IbCTBOM TOTO, YTO
JTH AMHHOKMUCIIOTBI HAXOOATCA B CKEJETHbIX OCTATKAX HCKOMAEeMBIX HE B
cBobolHOM, a2 B CBSI3aHHOM cocTOoAHMH. Kpome Toro, yacto OOHapyx HBawT
B 3HAYHUTEJIBHBIX KOJIMYECTBAX TAKHE AMMHOKHCIIOTBI, KAK CEpPHH, TPEOHHH,
NIM3MH, KOTOpble He ODNajaT 3HAUMTENIbHOH TEPMHYECKOH YCTOHYHBOCTBIO.
Bce 510 yKa3sbiBaeT Ha OINpeENeHHYH OIHOCTOPOHHOCTb TEOPHH, Ipeio-
KeHHO#H JHbesicoHOM, M Ha Hanuuue Gosiee CIIOXKHBIX MpoLeccoB npeobpazo-
BaHMA OpPraHH4YeCKOro BeELIECTBA PAKOBHH,

Panee Gbuto yctaHoBneno [253],uyro noj [eicTBHEM TeMIEpPaTypbl MPOMC-
XOJ/IMT NpeBpallieHHe BeLecTBa, CONYTCTBYIOLIETO KAK PEAKUMAM Pa3Jl0KeHHA,
TdK H NMOJINMEPHU3ALIHH. HecTtabuibHBIMH IpynnmipoBKaAMH ABJIAOTCA:
=C(OH),, — C(OH);,0H-C-OH, =C(NH,),. HO—/C—NHZ. HO-C (1

N

~C  (NHOH), C (NHCH), =C(CO,H),

Ocmonerne, Habmopalolleecs MNpPU  HArpeBaHMM OPraHMYeCKHX  coe-
OMHEHWH BBIIE TeMIEpaTypbl IUIABJIEHHA, CBA3aHO C MPHCYTCTBUPM Clle-
aywuwmx rpymmapoBok: —N=P=N-, —N=C=N-=C=C-C0O-, —C=C=C=C-.
CamMoocMOALIEHCA TPYINHPOBKOM ABIAETCA w,Cl=|(l‘—, NpEeBPAILAOIIANCA B

cc
%=C7—(‘07(|?‘=(|‘|7. [Ipy TepMHUECKOM pa3JIOKEHHH AMHWHOKHCIIOT OrpOMHOE

C cc

3HaueHHe MMeeT IOJIOXKEHHe AMMHOIPYMMbI B MOJIeKyie a -AMHUHOKHCIOTHI
npu tepmuyeckom pasyoxenun tepsawr CO, u H,0. Ckopocts u meron
HATPEBAHMA BJIMAIOT Ha TeueHWe muposnu3a. Tak, npu GbCTPOM HarpeBaHUM
npeobnajaer peakiys [AekapOOKCHIMPOBAHHA, TPH IOCTENEHHOM HATrpeBa-
HUM — peakuus [erupaTtanyi, NPHBOAAWIAA K 00pa3soBaHWIo [epuBarta
nunepasua (¢ Beixogom oxkono 70 %).

Ilnsa uccreqoBaHMA XWMHUECKOH YCTOHYMBOCTH dMHHOKHCIIOT B reoJlOrHd-
YeckMX ycoBuaX Bamwtentaitn [557. 558] Mcnone3oBan NHposnn3 ammuo-
KHCIIOT ¢ MOCNeAYIOLIMM TH/IPOJIM30M MPOAYKTOB THPOJIM3a M onpejese-
HHEM aMMHOKMCIIOT B rujponnsatax. BajuleHTaiH nokasan, yrto B npouecce
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P u c. 29. Conepxanue aMHHOKHCIIOT
B THAPONM3ATaX [0C/e HarpeBaHHs
cMecH [556]

I — 6e3 marpepanun; II — 1 pens,
250°C; HI — 4 pma, 250°C; IV -
21 nens, 250°C

MHpoJIM3a MNPOHCXOOHT YMEHb-
LlIEHHe KOJIHYeCTBA OOHHX H

yBeJIHYeHHe [pYyTHX aMHHO-
kucnor (puc. 29). Ilpu atom
NPOUCXOOUT npeBpalleHHe

AMHMHOKHCIIOT: M3 TJIMIMHA 06-
pa3yercad MeTWIaMHMH, M3 aJja-
HMHAa — JTWIAMMH, H3 CepHHa —
[TIMIMH, aJaHHH, 3TaHOJIAMHH,
H3 METHOHMHa — IJIMIMH, ana-
HHH. AcMaparHHoBas KHCIIOTa
o0OpasyeT TOJIBKO aMMHaK M 16-
JIOYHYH KHCJIOTY;, TIpONIHH M
OKCMIIpOJIMH ~ He  oOpa3syior
MpOOYKIOB, . JAaKOUHX  IOJO-
KUTENIbHYH) PeaKlMI0 ¢ HHHIM-
pusoM. [Ipu muponH3e neluMHa
HUKAKHX OPyTHX aMHHOKMCIIOT
He obpasyercs. [locne nupomm-

3a apruHuHa oBHapykeHbl aMMHAK, O PHUTHH, [1POJIMH, @ TAKKe OJHO HEHJIEHTH -
uIMpoBaHHOe a30TCOEpiKalllee COeHHEHHe, Myllee Ha KOJIOHKe MOCIe ap-
runnHa. Paspymenne muauna npu 249° u 216°C uper mo nepBomy MOpPAAKY
KHHETHUeCKO# peakiuu, Ho npu 200° u 174°C npouecc et KakKHMU-TO ApY-
THMH Ny TAMH. JIH3HH paspyluaeTcs IpH MHPOJIH3E H BO BCEX CITYHAAX CKOPOCTh
€ro pa3jiodKeHMs CHMXaeTcsl KaK QYHKUMA BpeMeHH. [IpH MHpOJM3e JTH3HHA
HHKAKHX [IpyTHX dMHHOKHCIIOT He 06pa3syercs, ollpe/IeNIfioT JHIbL OCTATKH JIH-
3HHA H AMMMaK,

B pesymbrate MMpoOIM3a BOJHOTO PACTBOPA IIIYTAMMHOBON KHCIOTHI MpH

200°C B TeyeHue

MUPPOJIK/I0HA
H,C——CH,
0=C

HO NI,

I'nytamuHoBas

KHCIloTa

C—=C

| uwaca mpouMcxomMT ee pa3spyuieHde ¢ OBpazoBaHHEM

[494] :
H
40 -H0 H,C CH, ~co, 2C CH, .
Non = g=p CH—(‘\//\O > 0=C CH,
NH OH NH
[Tuporny TamuHoBas [Iupponumon

KHCnoTa

CkopocTh peaKlUMM 33aBHCHT OT KOHUEHTPalUMH BOOOPOJHOrO HOHA B
rpaHuuax ot pH 3,0 pgo 7,0. Ilpy nuponuse rioyTaMHHOBON KHCIIOTHI B
ApYrux ycnoBuax ofpasyercss a-aMMHOMACISIHAaA KucloTa. B pesynbrarte
nuposuza npu 212°C HanSosee cTaSHIbHBIM OKAa3aJiCcA MPOJHH.
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Hamu 6bu1 npoBseieH: HPOJIM3 CMECH AMMHOKHCIIOT B 3aKpbITHIX aMITy-
nax B OTCYTCTBHe KHcnopona, npu temnepatype 170—180°C B teuenme 8
vacoB. Jlna muponusa Gpuv B3atel 0,01 M pacTBOpbl BanuHa, TpeOHHMHA,
apruinHa ¥ cepua [99]. B rugponusate nocne nuponusa oGHapysKeHO
3HAYMTEJIBHOE YMEHbLIEHHe KOJIMYeCTBA aprHHUHA, TPeoHWHa M CepHHa (ITH
aMHHOKHCIIOTbl OT/IMYalTCA ¢abod TepMOCTOHKOCThI0). B 1O e Bpemsa
ObUI0 OBHAPYXEHO NOABJIEHHE TIIMLMHA, YBEJIHYEHHE KOJMYecTBA AJlaHHHA.
KonuuecTBO BajMHa ocTtanoch Ge3 M3MEHeHHA, YTO OOBACHAETCA €ro BICO-
KOH TepMOCTOMKOCTbIO TpH ITOH Temmepatype. Ha ocHoBawmu onmbITOB,
npoBe/leHHbix BajuleHTailHOM W HaMHM, MOXHO CHENaTh 3aKIlOYeHHe, YTO
[JIMIMH 00pa3oBalicA B pe3ylibTaTe THAPOJIM3a MONMME pa, MOJTYYeHHOTO TIPH MH-
poOJIH3e M3 TPEOHMHA, a yBeJIMUCHHE KOJIMYECTBA aJIAHHHA CBA3AHO C NpeBpaille-
HHEM CepHHa IpH NHpOJIH3e.

HecomHeHHO, OnbITHBIE MCCIelOBAHHSA MHUPOITH3a AMMHOKHMCIIOT OTKpbIBA-
107 GonbluMe BO3MOXHOCTH 1A OLEHKH NePBMYHOTO OPraHOTreHHOro MpOoMC-
XOXK/ICHMA AMMHOKHCIOT B [IPEBHHX OCA[JOMHBIX OTJIOXEHHAX, BKIioyas
noxembpuit. Tak, pe3synbTaThl NMHPOJH3a OT/IENBHBIX AMHMHOKHCIIOT M MX
cMeceil mpuBend BanieHTalHa K MBICIH O TOM, YTO aMHMHOKMCIOTHI B
rlpouecce JHareHesa OCaJO4HbIX MOPO/] MCIBITHIBAKT MNpPEeBPALICHHA, l101106-
Hble NpeBpaleHHAM HMX BO Bpema nuponu3a. OH npenmonaraer, YTo YacTh
TJIMLMHA, NPOJIMHA M aJlaHMHA, 4 TAK)Ke Y-AMHHOMACIIAHOH KHCIIOTbI, 0OHa-
PYKHBaeMbIX B HCKOMAaEMOM MaTtepHasie, MoxeT ObITb He NepBOHAYaIIBHOro
MPUCXOXJIEHHA, a HAKAlJIMBaThCA B IIpOllECce [MareHesa 3a cueT NpeBpalie-
HUA [PYTHX aMMHOKMCIOT. Bbicokasd cTabHIIBHOCTL TPOJIMHA M JIEHLMHA MpPH
NHPOJIH3e COBMAJAeT ¢ [UIHTEJIbHOW COXPAHHOCTBK ITHX aMHHOKHCIIOT B
MCKONaeMbIX OPTaHHYECKHX OCTaTKax, B OCAfOYHBIX MOpojax (cBbliile
50 MiH.JIeT) .

Ilkone W Bannenraitn [425, 557, 558] npMMeHWIH NMUPOJH3 [UIA H3yue-
HUAL 11peoBpa3’oBaHUs AMHUHOKMCIIOT B COBPEMEHHBIX M HMCKONAEMbIX PAKO-
BHHAX. B ruaponusatax mocie NUpoNM3a WMH OblUTH OBGHapy»KeHbl JIHLIb
CJIEIbl TEPMHUYECKH HEYCTOHUMBHIX aMHHOKHMCIIOT — THCTH/HMHA, TPEOHHHA, Ce-
pPHHA M YCTaHOB/IEHa 3aMeTHAas COXPAHHOCTb IJIMUMHA, ananuHa. [lomobHble
ITOMY HMccliefioBaHHa Gbum  mpoBefieHbl Takake XelipoMm. bBwuto Takike
MoKa3aHo, YTo ueM BoJiblie TeONIOrHYeCKHH BO3pPACcT PaKOBMH, TeM MeHbllle
PasHMIA B KOJHYECTBE AMMHOKHCIOT B PAaKOBMHAX /10 M TIOCIE MHPOIIH3a
(taBn. 19) [384, 387]. Bbuio ycTaHOBIICHO 3HAUHTEIIBHOE CHHXKCHHE KOJIH-
UeCcTBA AMMHOKHMCIIOT B paKoBHHAX mocne nuposiusa. [lo panneim Bane-
TAi{HA, OCHOBHAsl [eCTPYKLMA aMMHOKHMCIOT MPOHCXO[MNAa uepe3 5 4acoB
Harpepannsi mpu 252°C, uepes 3 amust npu 216°C, uepes 170 nmeit — npu
174°C. HWcnosnb3oBaHHe MHPOJIM3A C MOCTIE/YIOIIMM THIPOJIM30M IOJYYeH-
HBIX MMPOAYKTOB HMEET Ba)XxHOe 3HauYe€HHE JU1A MOHHMAaHHA MpoueccoB npespa-
WIEHHA OPraHHYeCKOro BEIeCTBA B CKEJETHBIX OCTATKAX WCKOMAeMbIX Opra-
HH3MOB B TeUeHHe TIe0JIOrMuecKoro BpeMeHH. BeposTtHo, B reonormyeckux
YCIIOBHAX [MOBBLILIEHHBIX TeMIEpPaTyp M [IABJICHHA BO3MOXHBI [POLECCHI
eCTECTBEHHOrO MHUPONIH3a OPraHMYeCKOro BEIIECTBA B PAaKOBMHAX M JIPYTHX
CKEeJICTHBIX OCTATKAX OpraHM3MOB. BO3MOXKHO, YTO MMEHHO 3TMMH mpouec-
caMM OGBACHACTCA COMlepkaHHe B HMX 3HAUHTEIIBHBIX KOJIHYECTB TepMHvec-
KH YCTOIMMBBIX AMMHOKHCIOT — TJIMUMHA, aJaHHHA, KOTOpbie B Mpouecce
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Tabauya 19

CocTas AMMHOKHCIOT BHYTPEHHEro ¢Nosi paKoBHHbI Mercenaria /A0 H nocue
narpesanua npu 185°C & teuenne 24 wacos (mons/r pakosmme ([387])

CoBpemeHHbIE BepxHH# nieAcTOUeH MuoueH
AMHHOKKCIIOTS Hemporpe- nporpe- Hemnmporpe- nporpe- Hemnporpe- nporpe-

Thie Thle Thie Thie Thble Thle
AcnaparunoBas 1960 80 865 78 35 12
KHCToTa
Tpeonun 1170 0,0 306 0,0 0,0 0.0
Ceput 1430 0.0 217 0,0 0.0 0.0
I'nyTaMHHOBas 1400 575 709 363 140 140
KHCoTa
[ponuux 1790 670 757 375 120 120
Tnvums 1500 735 572 325 104 99
AJIaHHH 1210 850 715 523 166 165
LucvH 403 0.0 25 0.0 0.0 0.0
Banuu 740 290 423 198 127 114
MeTHOHHH 225 77 85 35 10 10
AnnouszonefunH 0.0 100 52 69 42 42
Haoneiuun 370 80 163 55 34 34
Tuposuu 515 134 286 94 38 74
DenHunanaHuH 354 147 202 84 52 38
OpHHTHH 0.0 97 52 62 9 R
IucTnmme 358 0.0 65 0,0 0,0 0,0
ApPruHUH 612 0,0 241 0,0 0,0 0,0
ANNoH30NCHILHH H30- 0.0 1,25 0,32 1,25 1,25 1,25
neliuH
JIusuu 1143 155 442 81 46 20
Tleitumn 515 190 280 115 78 74

Tabauya 20

% D-aMHHOKHCIOT-M30MepOB 0T OGLIEro KOJHYECTBA aMHHOKHCIOT
B pakoBMHax Mercenaria pasHOro reoJOrHYeCKOTO BO3PAcTa

(no Hare w

Abclson  [384])

AMHHOKHCNOTBI

Cospemen, pa-

Bep XHU nuiei-
croueH (u3 06-

BepxHURA nuei-
croueH (rum-

Muonen (u3
ofmero Ko-

KOBHHbI mero K-pa rua- pon H3aT Hepa- NTHJ, THOpPO-

ponusaTa) CTBOP, 4acTH) nu3aTa)
I'nytamunoBas K-Ta 5 22 11 47
[Iponux 0 31 19 52
ATaHuH 0 40 10 51
Basnuu 0 28 5 52
Ajutou3one AuHH Hex 98 100 95
Hsonediuux 0 0 0 5
JleHumH 0 26 5 48
Muposnn 0 25 16 50
DQennnarauny 0 25 8 49
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OHpOJIH3a MOTYT 00pa30BaThCA M3 CEPUHA M METHOHMHA. BHaMMO, Hanuumem
npOU.ECCE MHPOJNIH3a B NPHUPOJIHBIX  YCIIOBHAX MOXHO 0OBACHNUTD TAK XKe
NOABJICHHE B HCKOMAEMBIX PAKOBHHAX dMHHOKHCIOT HeDenKoBoro IpoUcC-
xOKAeHust, ODbIMHO HE BXOAAIIMX B COCTAB DEJIKOB JKMBBIX OpPraHH3IMOB,
ganpUMep [ -AMHHOKMCIIOT, OPHUTHHA, UMTPYJUIMHA, B-ajiaHuHa, D-aMuHokmc-
noT ¥ gp. Xeip H coTpymuuku [379, 387] paror onMcaHHe aMHHOKHCIOT He
BXOOAIMX O0OBMHO B COCTaB 0€JIKOB, W BBICKA3bIBAKT Ipe/IONIONKeHHE 00
HCTOYHHKAX HX OﬁpEISOBaHHH. l{ame BCEro 3TH dAMMHOKHCIIOThBI M aMUHbLI ABIIA-
foTCA H30MEpaMH aMHHOKHCIIOT, COICPKALLUMXCA B IPHPOJIHBIX Denkax.

OcoBGeHHo Oonblioe BHUMaHHE 3acilyxuBaer oOHapyskeHue D -ammHokuc-
10T B HCKONJAE€MBIX PAKOBHHAX. M3BECTHO, YTO B COCTaBe BOEJTKOB KUBBIX
OpraHA3MOB HAXOOATCA TONBKO L -aMMHOKHCIIOTEL. 3TO TIOCIYXKM/IO OCHOBA-
HHEM pasJindaTh aMHHOKHCIIOTbI OMOJIOTHYECKOI0 H HebBHOJI0rHYeCKOro nmpo-
ucxoxdeHuaA. MaBecTHO Takyke, uTO B pe3ynbTaTe XMMHYECKOIO CHHIE3a B
Haﬁoparopnb[x YCIIOBHAX 00bIMHO OGPBS}’I{)TCH TOJIbKO PALCMHUYECKHE CBA3H
¢ PaBHbIM KONHYeCTBOM D - ML -onTHueckHX H30MEpPOB aMHMHOKHCTOT. B
nocneanue rogel Xedp W Jitbercon [384] nokasanm, YTO aMHHOKMCIIOTHI B
L-dJOpMe HE COXPAHAKTCA B TEUYCHHC I'COJIMTHYECCKOIO BpPEeMEHH. Onu ycTa-
HOBWJTH, YTO MpH HArpeBaHHH PAKOBHMH COBPEMEHHBIX OPraHM3MOB HCUe3aroT
yactuyHo L-amuHoxkucnorel W mossiAwtca D -amunokucnorsr  (rabi. 20).
OHu Taxxe YCTAHOBHIIM, 4YTO B OYCHb [IPEBHHUX PAKOBHHAX HMCKONAEMbIX
OpraHM3MoOB IOYTH BCE AMMHOKMCIIOTHI HAXOUATCH B pauervmueCIcoﬁ CMECH,
npH 3ToM 0coboe MeCTO 3aHMMalT W30NeHLMH H erou3oMepbl. Xedp H
Jitbernicon [384, 379] monyuwin B 1aBOpaTOpHBIX YCIOBHAX TPH XHMHYeC-
KOM CHHTE3C HBOHGﬁMHH PaUEMHUECKYH) CMECH 4 ONTHYECKHX H30MCpPOB:
L-u D- yuzoneitimuor  u L- ¥ D-annousoseiiuuios .

CHy NH; O CH, H 0
L R
HsC,—C—CX—C—OH HSCQ—T (Ijuc—on
H H H NH2
L — u3one#umn D — anioH3olieduMH
H lll 0] T NH, ﬁl
| H x x
Hscz-—C"—?" G—op By CE—C—on

CH2 NH, CHZ H
D — u3oneduus L — annousoneduun

Xeitpom u JibencoHom [383] u Xeiipom coBmectHO ¢ MuTtTepepom
[387] mccnmenoBan aMMHOKHCTIOTHbIH COCTAB  PAKOBHH MOJUIIOCKOB M3
poza Mercenaria Kak COBPEMEHHOIO BW/A, TAK M PAKOBMH M3 IUICHCTOLEHA
W MuOueHa 10 M nocie HarpepanuA (cm. TaGi. 19).

B pakoBHHaX M3 MHOIlgHa OTCYTCTBOBAIM TAKME TCPMHYECKH HECTOMKHeE
AMMHOKMCIIOTI, KaK TPeOHHH, CEPHH, aprUHHH, MHCTHIMH, 1MCTHH. Harpega-

125



Hue 31X pakoBHH npH 185°C mOYTH He MOBIMANO Ha COCTAB AMHHOKMC-
nor. B 10 xe -BpeéMA B pe3yibTaTe NpoOrpeBaHHd pPaKOBHH H3 BEPXHCIo
wiedcToNneHa MPOM30LUI0 HCYE3HOBEHHE ITHX AMMHOKMCIIOT, HAXO[MBILUMXCH
B PAKOBHMHAX [0 MpPOrpeBaHuA. ITH AMHHOKHCIOTHI Pa3spylIMIIKCh TOINHOC-
ThbI0 TaKKe MpPH HATPeBaHMH PAKOBHH COBpeMeHHbIX MosunockoB. Okasa-
7I0Ch, YTC B HCKOMAEMbIX pPAKOBHHAX, KpoMe L-M30NedimHa, COAepKHTCH
TONBKO OJIMH ero ONnTHYeckHdl wu3omep — D-amnousoneduyH (TMouTH B
PaBHBIX KOJIMYECTBAX). AHAIOrMYHBIE pa3lyJyibTaThl OBUTM NOTYYEHbl ITHMH
aBTOpaMH NpH HArpeBaHWM COBPEMEHHBIX M MCKOMAeMbIX PAKOBHH pPasHOro
reonormyeckoro Bo3pacta or 80 jgo 225°C B TeyeHHe CyTOK. JTH HMCCIe/Io-
BaHusi XeHp H JitBelicoH NPOBENH MOC/Ie OYHCTKH THAPOIHM3AaTOB, N0DABIAA K
pacTBOpaM aMMHOKHCJIOT crneuuduyeckde ¢epmentsl D-aMHHOKCHIA3y,
L-ammHokcuaasy u L-rnytamuHoBywo nexapGokcunasy [384]. Ha ochosa-
HHM TpPOBE[IeHHBIX OMNLITOB OHHM NPHUUIM K BaXKHbIM 33KIIIYCHUAM O TOM,
YTO COMEP)KAHWE H3ONEHIMHA H €ero ONTHYECKHX H3OMEPOB MOMKET CITYXHTL
MOKa3aTesleM INPHCYTCTBHA AMMHOKHMCIOT OMOJIOTHYECKOTO MPOMCXOMKIEHMs
H BO3MOXHOTO HMX TpEBpALLIEHHA B TeUeHHWe TeoJIorHyeckoro BpemeHu. Onu
npe/UlaralT Ui ONpefelieHHA XapakTepa HCKONaeMoro marepuana Guorno-
“THYECKO#H TpHpofsl oTHOWeHHe D-annousoneiiuus (L-uzoneimmu. Xeiip u Jii-
GencoH cYMTaT, YTO BpeMsA [JIA MOMyYeHNs paleMHYeCKHX CMecell aMHHOKHC-
JIOT B MCKONA€MBIX OCTATKAX OPraHM3MoB (HanpHMep, B pPaKOBHHAX) COC-
tapger 100 000 ner. Tak, o6pa3subl pakoOBHH BEPXHEr0 IUICHCTOLEHA
(oxono 70 000 ner) comepxamn 25% D-annowsonedmmsa. B HaubBonee
OpPEeBHMX PpAaKOBHHAX OTHOLeHHe D-ayutomsonedms/L #3omneiiiMy cocTas -
nano 1,25. BaxmHO OTMETHTH, YTO B COBpPEMEHHbIX PAKOBHHAX [0CJie HArpe-
BaHua ux (o 225°C) HaiieHo otHowenue D-amnousoneiiimua K L-usomneii-
mHy Takoke paBHpM 1,25. [lpoeenenusie Xeiipom u JibBernconom uccieno-
BaHMA BHOCAT CYLIECTBEHHYI0 TMONPABKY /I MHTEpIpeTalld [aHHBIX O
NpUPOJie AMUHOKMCIIOT, MPOBOJMMBIX [PYTHMH HMccnenoBatenaMu. B Hexo-
TopeiX 06pasuax w3 gokem6pus GbUIM OMpefeneHbl aMUHOKHCIIOTHI M Npef-
10J1arajioch, YTO 3TO ABIAETCA [OKA3aTeJILCTBOM OCTATKOB aMHHOKHCIIOT
ApeBHUX OpraHM3MOB, XOTA B HUX Obin HaijeH Tonmsko L-u3oneiimun. Ilo
muenmio Jiibencona u Xeitpa [270], B omHX 0OBEKTaX, cOmEpKAuMX
L-uzoneiiiyi ¥ He comepkaumx D-ayuioM30/eHUMH, HAXOMATCA JHILb CIIEMIb
OPraHHYeCKOTO BEILECTBA COBPEMEHHOro GHOJIOTMYECKOTrO NPOHCXOMIEHH.
Wmu ycraHosneno, uto yem Gonblie cofepxutcs L-u3oneilimHa B Hccnemye-
MbIX 06bEKTax, TeM MeHblle ITO OpraHMYecKOe BeLIeCTBO MOMIBEPranoch
npeBpameHuaM. MexaHu3M mnpeBpallleHHA ONTHYECKH aKTHBHbIX L-cdopm
amuHokHCcnoT B D-popmy, npouecc pauemMu3alMH MX ewie HeH3BeCTHEI. B
3TOM IIpolecce OJHHMH M3 (PaKTOPOB, BEPOATHO, ABIAKTCA BPeMs, MOBBI-
lIeHHble TeMIepaTypa H JaBJIeHHE, KOTOpble MOTJIH MCIBITBIBATH OCa/|OYHbIE
OT/IOKEHHA B TEYEHME Te0JIOrHUeCKOro BpeMeHH. B 31oi cBA3W mpepcras-
JAeT HHTepec npenBaputensHoe coobwenne IT.K. Kouerkosa u ap. [141].
KOTOpble ~MONMYWAIH PpaleMHM3aUMi0 a-aMHHOKHCIoT, D- u L-rmyrammmo-
BOH ° KHMCIIOTHI ¥  obpamenne KOHPHIYpauMM y acCHMMETPHYECKOTo
YTJIEPOJHOTO . aroMa  MOHOCAXApH[IOB MOJ  [IEHCTBHEM 7Y-H3JTyUeHHH.
Xeitp [380] mokasan, 4ro pauemu3auMs BOMHBIX pPACTBOPOB CBO-
GomHoro  L-wsomeiiumHa (B pe3ynbTaTe HArpEBaHMA B TeUeHHe Hec-
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kombKuX el mpu 140° C) MpOMCXOMMT 3HAYMTENBHO MeJUIeHHEe, YeM
-panemu3aums L-u3oneiiumna, HaXOAAWETOCA B COCTaBE NENTHIOB B MATPHIE
paxoBuHbl. Ha ocHoBanuu 310r0 Xeip CUMTAeT HepeabHOH MOMBITKY HEKO-
TOPBIX HCCIIE[IOBATENIeH YCTAHOBHMTH 3aBMCHMOCTb MEX/IY CKOPOCTBIO Cefl-
MEHTAlHH M CTENeHbI0 paleMH3alMu cBodoaHoro L-u3oneiiimua.

Hanee, yiayHo MCMONb3yA METOJL Ia30BOH XpoMartorpaduu [jis paspere-
HMA ONTHYECKHX H30MepoB, Xefip u Xoepunr [385] ycraHoBwim Bo3pacranue
KonmuecTBa D-aMHHOKHCIOT B PAKOBHHAX KaK COBPEMEHHbIX, TAK M HMCKO-
maemeix Mercenaria ¥ Foraminifera. Beino ycranosneno 3HauMTenbHOe
ysemmuenne D-amuHOKMCIOT B pakoBHHax Mercenaria o 80 000 ner co-
| XPaHHOCTH, B PaKOBHHaX ¢popamuHHdep — [0 BEPXHEro MHOIEHA IO CpaB-
HEHHIO C HX COepXaHHeM B COBPeMeHHbIX pakoBHHax. OmpeneneHo comep-
xauve D-acnapardHOBoH M D-riyTaMMHOBOW KHCIIOT, NMpOJMHa, heHHaa-
HWHA, aJJaHWH4, BAJIMHA, JIeHIMHA Y H30JIEHUMHA.Takum o6pa3oM, M3yueHHe
NpOAYKTOB IHPONH3a HCKOMaeMbIX M COBPEMEHHBIX pAaKOBMH, a TaKxke
onpesielieHHe ONTHYECKOH aKTHBHOCTH AMHMHOKHCIIOT MOKAa3ajiM, YTO B Teue-
HHE TEeOJIOTMYECKOro BPEMEHH OpPraHWYeCKOEe BEIUECTBO PaKOBHMH MOMBEpra-
€TCA 3HAUMTEeNIbHBIM H3MeHEHMAM. JTOT BBIBO[ MONTBEPHKIACTCA TaKXke
HCCMNEIOBAHMAMH [IPEBHMX DPAKOBHH MOJ 3JIEKTPOHHBIM MHKPOCKOINOM JI0 M
MoCJie HarpeBaHuA pakoBHH [346, 347, 368]. Tax, npu HarpeBanun dpar-
MEHTOB MEpJiaMyTPOBOrO CJIOA COBPEMEHHBIX PAKOBHH NPH Pa3s’HbIX TeMile-
paTypax ¥ [ABJIEHHH MOXHO IOJIyYHTb CTPYKTYpPbI OPraHHYeCKOH MAaTpHIIBI
Ha pasHbIX CTa[MAX ee npeBpaiueHua. Takue HW3MeHeHWA MOmOOHBI M3MeHe-
HHAM, HabITolaeMbIM B MCKOMAeMbIX PAKOBHHAX.

Uccnenopanua Jitbencona, Xeipa, Bannenraiina, I'peryapa, ®nopxoHa u
aBTOpa HAHHOW MOHOTpaMM MOKA3aIH, YTO OpPraHHYeCKOoe BeIECTBO B
PAKOBHMHAX [OJIBEPTAETCA 3HAUMTENIBHBIM M3MEHEHMSM B TeYeHWe TeoiIOrH-
yeckoro BpeMeHH. OHAKO B HacTOsAIIEe BpeMsA HeT ONpeIesIeHHOTO Mpef-
CTABJIEHMA O MYTAX TpPeBpalleHHsA OPTraHMYeCKOrO BElIeCTBA B HCKOMAeMbIX
pakoBHHaX, 0 (opMe COXPAaHHOCTH aMHHOKMCIIOT M BejikoB B ocraTrkax
OpPraHH3MOB, 3aXOPOHEHHBIX B MOpOHaX. B T0O e BpeMsA TaKHe MpeOCTaBile-
HUA OYEHb B@XHBI [V MHOIMX TeOXMMMUYECKHX, Te0JIOTHYECKHX H IBOIIIOLH-
OHHBIX 3aKJlloYeHHH. BeposTHO, CyLIECTBYIOT ONpejie/leHHbIe JTafmbl TpeBpa-
IIEHHA OpPraHWYeCKOro BeL[eCTBA CKeJeTHbIX ocTaTkoB. Heobxomumbim
YCIOBHEM ABJAETCA IIOJIHAA COXPAaHHOCTh MMHEpAJbHOW CTPYKTYpBI pakKo-
BHH (OTCYTCTBHE MeXaHMUECKHX MOBpEXICHHH, MOpaXKeHWH ee MOBEPXHOCTH
CBepNIAIMMH OpraHM3MaMH-TIAPa3suTaMi W T.J1.). BeposTHO, mpaBHIIBHO
Mpe/ICTABJICHHE O TOM, UTO CTPYKTypa MHHEpPAanbHOH YacTH pPAKOBHMH, IUIOT-
HOe pacnolioOKeHHe KpHCTAIOB KapboHata KaiblHA obecrneuuBaer co-
XPaHHOCTb OPraHHYECKON MATPHLbI, PACTIONIONKEHHOH MeXIy KpHCTaIIamu
H MMHEPAJIbHBIMH CJIOSIMH, OT BO3/EHCTBHA MHKPOOPraHW3MOB; TPOHHKHO-
BEeHHA BOAbI H Bo:m,yxa,'ecnn paxonm{a B TEYECHHE TreoJIOrHUYecCKOoro BpeMe-
. HM HAXOQWIACh B BIAroNpHATHBIX YCNOBHAX. B Takux ycnosusx koHcepBsa-
| MM OpraHWYecKoe BEelIeCTBO HAXOMMTCA B CJIOAX PaKOBHMH MOCIE OTMHpa-

Husi opraHu3mos. [lpu 5TOoM HEMHHEPAIH30BAHHBIA TMEPHOCTPAKTYM, IO-
| KpBIBaOIMIi BEpXHIOW YacTh PaKoBHH, 0ObMHO GbICTpO nojBepraercs
Pa3pylieHH, NpeBpaleHuAM IpH B3aUMOJICHCTBHM C OKpYXalomei cpefioH
H pelKo COXpaHAeTcs B MCKONaeMbiX oBpasuax.
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Kak yke yKa3plBajloch, B COCTAB OpPraHMYECKOH MATpHIbl PAKOBHH
BXOIAT B OCHOBHOM Oellku cCreuM@HUYecKon CTPYKTYpbl M OIpe/esieHHOe
KOJIMYECTBO TOJIMCAXAPH/0B (B 3aBHCHMOCTH OT 3BOJKIHOHHOIO MOJIOXKe-
uua GecriosBoHouHbIX). [locie OTMMpaHHA OpraHM3Ma, BepOATHO, HEKOTO-
poe BpeMs OpraHMYEeCKas MATPHLiA B PaKOBHHAX MOXeT HAXOOHTBCA B
HEM3IMEHEHHOM cocToAHMd. OfHaKo uepe3 HEKOTOpPOEe BpeMs [POMCXOMIWT
crapeHHe OENKOBOH Y4CTH OPraHHYCCKOH MaTpHupl. ITO ABJIEHHE OOBIYHO
CBA3BIBAIOT C [eHaTypaumei Gemxor [114]. Hanmpumep, B mpouecce crape-
HHA M3MeHseTcA JNeKTpodOopeTHUeCKHH COCTaB AMYHOro ajbOyMHHA yixe
yepe3 [Ba MecsAld XpaHEHHs €ro NMpH KOMHaTHOH Temmepatype. [Ipu crape-
HHM ymeHbluaetcss uucsio SH-rpymm, passuBaercs arperauma. B monorpaduu
Komu [114] mocTatoyHO MONHO flaeTcsA ONMcaHHe (PHU3HKO-XMMHYECKHX Mpo-
ueccoB meHatypauuu Genkos. JleHaTypauusa Oe/KOB BKIJIKYAET H3MEHEHHA B
OCHOBHOM (HM3MUECKHX H B MeHBLIEH CTENEHH — XMMHYECKHX CBOMCTB. JTH
H3MEHEHHA — MNpOABJIEHHA KOH(QUIYPALUMOHHOR NEepecTPOHKH IOIMNEeNTH/I-
HpIx ueneir [114]. CoOTBeTCTBEHHO 3ITOMY MOXHO MPE/ICTABHTH MCPBHYHBIC
NpolecChl NMPEBPALUEHHA HeKOBOH YACTH MATPHLBI B PAKOBHHAX OTMEPLIMX
OpraHuM3sMoB. BepoATHO, TpPH JTOM TIPOMCXOOAT MpPOLECChI CTAPEHHA —
HeoOpaTHMON [IeHATypalMi, CONPOBOX/IAKIUMECA HapylleHHeM CTPYKTYphI
OeNIKoBOH MONEKYNbl — pa3pbiBOM BOJOPOJHBIX CBA3ei, norepeit SH-rpyn-
Nbl, YTO TNPUBOAMT K pa3BePTHIBAHMIO MOJMMENTHAHBIX LCINeit, HCPYIICHUIO
CBA3EH C TIONMCAXAPW/IHOH YacTbio OPraHUYecKOl MaTpHLbl U NOCTeTYIIIMM
npoueccaM arperauu. Kak yxe oTmeuanoch padee, OejIKH PaKOBHH, BEpo-
ATHO, OTHOCATCA K GubpuinApHbiM. OubpunnApHble GeIKM COCTOAT M3
BRITAHYTHIX ueneil. [IpeoBnasaoiieit npocTpaHcTBeHHOR GopMol dHubpui-
JIAPHBIX GENKOB ABIACTCA HAJIMUME A CIIMPAJIbHOH KOH(OPMALMH, KOTOpas
[l0CTaTOYHO CcTabMNbHA B HMPOKOM [iMamasoHe temmepatyp u pH cpesbi
Wnorpa takoro tena Genxku HMewT CIOXHYW cTpyktypy. Hanpumep, kon-
JlaTeH MUMEET CIHPAICBH/HYI0 CTPYKTYPY, COCTOALIYI0 M3 3 MOJMICITHIHBIX
ueneM, Kax/ad M3 KOTOpBIX CBEPHYTa B CIMpalib BOKPYr coGCTBEHHOH OCH
TakuM obpa3om, uto obpa3zyeTca MecTHas, KOMMAaKTHasA ctpyktypa [117].
[lpocTpancTBeHHasA CTPYKTypa GeKOB paKOBHH €IE HE M3YueHa, HO [dH-
Hble MO MCCNefoBaHHK (UOPHINAPHBIX M TrIoOynspHbIX OenkoB JlaioT
BO3MOXHOCTb [PE/ICTABUTh MPOLECCHl CTAPeHHA H [IAJIbHEHLUMX Mpeobpaso-
BaHMH OEJIKOB OpraHMYecKOH MAaTpHibl PAaKkoBHH. Tak Kak CHMpalibHOE
pacnoyioKEHHE TOJIMIENTHIHbIX LENed B [POCTPaHCTBE CTaGHIIM3HPOBAHO
NpH [OMOLIM BOJOPOJHBIX CBA3GH, TO HApylIeHHe BOJOPOMHBIX CBA3EH,
€CTECTBEHHO, TPHBOJIMT K Pa3sBepThIBAHWI0O TOJMIENTHAHbIX UENeH, npH
3TOM BO3MOXHO YacTHUHOe OCBODOK[eHHe (YHKLHMOHAIbHBIX TPYII, HAXO-
JALMXCA paHee BHYTPH MoJleKylbl. BepoATHO Takwke, YTO TNPOHUCXOIHT
paspbiB CBA3€H C YIJIEBOJHOH YacTbhi0 MATPHUBI [MO-BHIMMOMY, 33 CUCT
OCTATKOB TINIYTAMMHOBOH M aCNaparMHOBOH KHCIOT), pa3pylueHHe MEHee
yctoHunBbiX  SH-rpynn. Bo3MoKeH pa3spbiB monMNENTHIHBIX LENEH Ha OT-
JIeJIbHbIC, €lUE JIOCTATOYHO KpYIHbIE (bparmembl, AAIHE MMOJIOKHTCIIbHY 0
OMypeTOBYI0 peaKiMio 3a CYeT OCTABIUMXCH TEeNTHIHBIX CBA3EH, YTO HadIlio-
[JalT B HCKOMAEMBIX pPAKOBHHAX. ITHM MOMXKHO Takke OObACHHTH O1CyT-
CTBHC CeEpyCOAEpXalMX daMHHOKHCIIOT B HCKOMNAEMbIX pPAKOBHHAX fleH
pas’pylUeHHH pAaKOBHH HWHOI[a BblensAeTcA cepoBojiopojl). Ojmako ITH
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M3MEHEHHA B CTPYKType Genka He MoryT GbiThb 3aMeueHB MOJL JNIEKTPOH-
HbIM MukKpockornoM (paboter 'peryapa). Ilpu rugponnse pakoBHH Ha 3TOM
JTane MOXHO OOHApYXHTb TOMTH HEHM3MEHEHHBIH COCTAB AMMHOKHCIIOT
(TMOpONM3 PaKOBMH COBPEMEHHBIX OTMEpIUIMX oOpraHM3moB). Opmako Ha
CeflylouMx 5Tanax npeoGpa3oBaHHA OPraHMYECKOro BELIeCTBA pPAKOBHH
NpoHCXonAT Gonee 3HauMTenbHble H3MeHeHus. OcBoGomuBIMecs (yHKIHMO-
HaJIbHble TPYNIbl PA3yNopANOYEHHOTO Gelka W MPOAYKTOB ero arperaumu
MOTYT pearHpoBaTh B MHOMH MOCJIE/IOBAaTeNIbHOCTH APYT C APYTOM, 4 TaKxke C
MPHCYTCTBYIOWMMH YTIIEBOJIAMH, MPH 3TOM 00pa3yloTcsi HOBBIE IMONHMEpHbIE
COEMHEHHA BTOPHYHOTO nopsjaka. Bo BTOpMuHBIX NMonMMepHbIX o6pa3zoBa-
HUAX MOTJIM COXPAHMTLCA HEKOTOpbIE KOJIMYECTBA NMENTHIHBIX CBA3el. B To
ke BpeMsA BO3IMOXHO, YTO HEKOTOpas 4acTh AMHHOKMCIIOT paspyuiaercs. B
PAaKOBHHAX, B TEUEHHE [UTHTEJIbHOTO BPEMEHH COXPaHMBIIMXCA B MPHUPOMHBIX
YCTIOBMAX, MPOMCXOMT YMEHbIEHHEe KOJWYeCTBA AMWHOKHCIIOT KaK B
KOJIMUeCTBEHHOM, TaK M B KaueCTBEHHOM cocrtaBe. BeposiTHo, Gonpiuioe
3HaYeHHe B MpoLeccax MpPeBpalleHHs OPraHHYecKOH MAaTpPHIbI BHYTPH PaKo-
BHH MMEET TPHUCYTCTBHE HeDONBLMX KOJIHYECTB MONHCAaXapuaoB. Biaumo-
[eHCTBHE OCTATKOB IOJIMNENTHIHBIX LETIeH C YTIIEBOHBIMH TPYNIHPOBKAMH
BHYTPH DAKOBHH MOTJIO MATH TO THNY MENaHOWIMHOBOH peakuuu c obpa-
30BaHHEM IIOJITHMEPOB THNA TIETEPONOMKOHJIEHCATOB. 3HaueHWe peaKuHH
Maitapa MBI HEO[HOKPAaTHO TMOKa3bIBAJIM B CBOMX HccreoBanuax [87, 88,
93, 104, 92, 168, 169, 325]. [leficTBUTENbHO, B OUYEHDb [PEBHHX PAKOBMHAX
(beneMHMTaX), B KOCTHBIX OCTATKAX MCKOMNAEMbIX MO3BOHOUHBIX, B TpPaNTo-
MTaX, B HCKOMAaeMOH KOXe HCKOMaeMOro 3eMHOBOIHOTO Mbl HAXOIHM
BbICOKOKOH/IEHCHPOBAHHOE OPraHHYeCcKOe BEIUECTBO MOYTH YEPHOTO IBeTa,
XapaKTepH3ywlleecd MajlbiM BBIXOJIOM AMHHOKMCIIOT [OCIIe THMAPOJIH3a,
BBICOKHM COfep’kKaHHeM Copr' [Mocne ruaponMsa Mbl HAXOOMM B OCHOBHOM
TOJIbKO TEPMOCTOHKHE aMHHOKHCIOTH. OBGpa3zoBaHHe HOBBIX TMOITHMEPHBIX
COe/IMHEHWH THMA TeTepONOJIMKOH/IEHCATOB B PAaKOBMHAX OTMEpILUMX Opra-
HM3MOB MpPH B3aWMO/EHCTBMH OCTATKOB MOJIMIENTHIHBIX leNel ¢ OcTaTKa-
MM TNOJIMCaXxapHAOB HaM KaXeTcA BHOJIHe oDOcHOBaHHBIM. B peakumax
TeTepONOITHKOHIEHCALMH PUHUMAIOT YUYacTHe pa3JIHUHble OpraHHYecKHe MO-
NeKyNbl.

Ipu TepmMuyecKoM pa3ioxeHHH OpPraHHYeCKHX TMOJIMMEPOB, C OJHOH CTOpo-
Hbl, MOYT peaKliH, COMpOBOX/IAIOMINECA BBI[CJIEHHEM TPOCTBIX [pPOAYKTOB
H,0, CO,, NH;, ¢ npyroii cropoHbl, B GOJIbLIMHCTBE CIIyY3eB NPOMCXOIMT
CTPYKTypupoBauue nonumepos [163]. CnefoBatenbHo, NpH THAPONK3e TAKHX
COC/IMHEHHH MbI He MOJKET MOJTYUHTh NePBHUHBIH COCTAB MOHOME PHBIX COEHMHE-
Huit. Ha npuMepe TepMHuecKoi IeCTPyKUUH MTOJIHAMHAOB MOXHO MpeCTABHTh
B3aHUMOACHCTBME KOHLEBLIX I'pynn nonumepos. Tak, no npencraBnexno Ka-
Mepbeexa [163, 428], npu nuponuse (300°C) BO3MOXHBI Cliefyrowue pe-
AKLIHH:

a) B3aUMOJIEHCTBHe [IBYX KOHIEBbIX KapBGOKCHIBHBIX rpymm:

R-NH-CO(CH,) ,COOH + HOOC (CH,) ,~C ~NHR'~>
0

/
RNHCO (CH,) ,CO(CH,) ,CONHR + CO, +H, 0;
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KpoMe TOTO, 3a CYeT KapGOKCWIbHOH TpyMilbl BO3MOXHO 06pazoBanue pas-
BeTBNIEHHOH CTPYKTyphI:

C=0+H,N-~ (|3=N—+ H,0;

6) B3aMMOJIEHCTBHE Mex/1y COOOH KOHUEBBIX aMMHOTPYIN:
RCONH (CH, ) (NH, + NH, (CH,) NHCOR -

RCONH (CHZ)GNH(CHZ)E'NHCOR m NHST '

PeakuuH TaKoro poma MOIJIM MPOMCXOMMTh MOEJE [IEHATYPALMH OENKOB
M YACTMYHOTO pa3pbiBa IOJIMIENTHAHBIX LEMeH B OpraHWYEeCKOH MaTpule
PAKOBHH OTMEPIIMX OpPraHU3IMOB, OCOBGEHHO NOJBEpPXKEHHBIX [ABJIEHHID B
YCJIOBHAX TOBBILIEHHBIX TeMIMepaTyp B OCAIOYHBIX OWIOKEHHAX. JTH peax-
LMK MOTJIH MPOTEKaTh TAK)KE C KOHLEBBIMH IPYNIAMH NPOLYKTOB MeJlaHo-
WIMHOOOpa3oBaHUsA, 0Opa3oBABLMXCA 33 CYET B3aUMOIEHCTBMA OCTATKOB
GenKoB M TMONMMCAaXapHIOB B MCKONaeMblX pakoBHMHax. EciuM mnposectu
THAPONIM3 TAKHMX TMONMMEPHbIX OOpa30BaHMH, TO MOXHO MOJTYYHTh aMHHO-
KHCIIOTbI. BepoATHO, 3TO OfHA H3 NpPHUYMH TOABIIEHHA aMHHOKMCIIOT Heben-
KOBOTO TIPOMCXOXKIEHHA B THAPONIM3aTaxX HCKOIMAEMBIX PAaKOBHMH. [lo-BuIM-
MOMY,. TAKOr0 pOfia peaKlWH TPOHUCXOJAT IpPH HArpeBaHHM CYyXHX [MOpOLI-
KOB AMMHOKMCIIOT B OTCYTCTBME KHCIOpOAa Bo3ayxa (MmonyyeHHe NpPOTEH-
HoupoB o Qokcy [588]). '

Ha ocHoBaHMM M370XEHHOTO MaTepHanma Mbl [ONMYCKaeM, YTO B TEUEHHe
TEOJIOTHYECKOI' 0 BpEMEHM B PAKOBMHAX OCA[IOYHBIX OTIIOKEHHH MPOHCXOIM-
W CTPYKTYpHble M XHMHYECKHE MpPEBPAlUEHHA OPraHHYecKOH MAaTpHIIb
(nenatypaumusa — crapeHue OeNKOB), TMpOLECChl, MOAOOHBIE MUPONM3Y, TeTe-
PONONMKOHIEHCALMH, B pe3yJbTaTe pPeaKlUHH MexX[1y aMHHOKHCIIOTaMH M
yriesomaMu (mpouecc MeaHOMIMHOOOPa30BaHuA). ITOMY COJIeHCTBOBANM
NOBbILIEHHbIE [aBlieHWe W TemmepaTypa. lmuresibHble mpeBpaieHus Oenko-
BOH MATpHIBI B TEOJOTMYECKHX YCIIOBHAX, MOA0OHBIE MHPONIH3Y, MOTYT
MPUBECTH K pa3pyLIeHUI0 OPraHMYecKoro BellecTBa. PaspylieHue MMHepailb-
HOH YacTH pAaKOBUHBI TAKXe TPUBOAUT K MCYE3HOBEHHUIO OPraHHYECKOro
BELLECTBA M3 PAKOBMH, YTO CBA3aHO, BHAMMO, C NPOLECCAMH OKHCIIEHHS.

Haum npepcrapnenua o nyTtsax npeobpa3’oBaHHA OPraHHUECKOH MATpPHIbI
PaKOBHMHbI B TEYEHHE TEOIOTHYECKOTO BPEMEHH MpefcTaBleHbl Ha cxeme. Ha
OCHOBAaHMM TIPEMOJIaraéMoOro HAMH MYTH [PEBPAILUEHHA OPraHHYecKOoro
BEIECTBA PAKOBMH B TeUEHHWEe TeOJIOTMUeCKOro BpeMeHW MOXHO Clenarhb
3aKJII0YEHHE O TOM, UTO COJIEPXKaHWE aMMHOKHCIIOT , ONpeJieliieMoe B TU/Ipo-
JIM3aTaX HMCKOINAeMbIX OCTaTKOB OpPraHM3MOB Ha PasHbIX CTaJIMAX HX Mpeo-
OpasoBaHMf, He BCEr[a OTPaXKaeT MepBHUHBIA COCTAB aMMHOKHCIIOT Denkos,
CBOMCTBEHHBIH JpeBHUM opraHusmaM. KonuuecTtBo M cOCTaB aMHHOKMCIIOT,
onpefieNIAeMbIX MOCHe THAPOJIM3a B [PEeBHHX HCKOMAEMbIX PAKOBHHAX, yKa-
3bIBa€T Ha CTEMEHb NPOLECCOB KOH/JEHCALMH, BTOPHYHOH MOIMMEPH3aLMH
OpPraHMYECKUX COe[IHHEHMIl B TeueHWe reosiormueckoro Bpemenu. [Ipu atom
OrPOMHOE 3HAYCHHE MMEI0T FeOXMMUYEeCKHe YCIIOBHMA oca/ikoobpa3oBaHuA M
JanpHEHLIER TreoJIOrMYeCKOH H TeoXMMHUYECKOH MCTOPHMH OCA[OYHBIX IOpO/I.
ITUM  OOBACHAWTCA (aKThl 3IHAUMTENIBHOTO COMAEPXKAHUA AMWHOKMCIIOT B
HEKOTOpBIX PAKOBUHAX MCKONAEMBIX OPraHU3MOB [IPEBHEHLIMX TIeo1orHYec-
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OcHoBHble 3Talbl MpeBpalleHHA OPraHH4YeCKOI'o BELIECTBA PAKOBHH B TeYeHue
reoJIOrHYeCKOro BpeMeHH.

KHX 910X W MAaJloe COfep)KaHHE WIIM TOJIHOE OTCYTCTBHME AMHHOKHMCIIOT B
paKkoBMHax GoOJlee MOJIOJOTO TeoJIOrMUecKoro Bo3pacTa. Mel cumraem, uyto
COCTAB M KOJIHUECTRO AMMHOKHCIOT B OCTATKaX HCKOIMAaeMbIX OpPraHM3MOB
MOJKET CJIY%HTb [JOMOJIHHTENIBHBIM T'e0XHMHYECKHM MOKa3aTeNleM YCIIOBHH 3a-
XOpOHEHHsI B IMepHON, 0CaaKooBpa3oBaHHMA M IOKa3aTesieM TIeOXHMMHUYECKOH
HCTOPHH BMEIUAOLIM X IO PO HApAAY € APYTHMH HCCIIENOBAHHAMM — T€OXHUMH-
YeCKHMH , MHHE paJIOTHYeCKHMH , ETPOT papHYeCKHMH H T I,



I'nasa V

FTEOXUMHUA AMHUHOKHCJIOT
OCAOYHBIX ITOPON

U3BecTHO, 4YTO NMpPaKTHYECKH BCE OCaIOYHbIE MOPObl COAEPNKAT OpPTaHH-
yeckoe BelecTBo. B ocHOBY mnpefcTaBiieHHH 00 HCTOUHMKE 0Opa3oBaHMs
OpPraHHYecKOoro BELIECTBA B OCAJOYHbIX MOPOJAX LENecoobpasHO MONOXKHTY
NPpHHUMIO aKTYalIi3Ma4, 3aKITIOYAI0NIMICA B TOM, UYTO B I€OJIOTHYECKOE BpeEMA
JBoniolMA 3ewiH Obia oOycroBlieHa OHHMH H TeMH JKe TPHYHHAMM,
KOTOpble [EHCTBYWT KaK B Halle, TaKk ¥ B TpexHee Bpemsa [206].
HUckonaemoe OpraHH4YecKoOe BELIECTBO 05])33033.1100]) B JIPEBHHX BO/[HbIX
GacceiiHax B pe3ynbTaTe 0cCajIkooDpa3oBaHHA, OCA[IKOHAKOMIEHHA H hopmu-
pOBaOCH OJHOBpeMeHHO ¢ ob6pa3oBaHMeM BMeiuawlied nopopsl. B ca3m ¢
OTHM COCTOSIHME OPTaHMYECKOIO BEIUECTBA [0 HEKOTOPOW CTENEHH MOKeT
OTpaXkath MPOLECCHI, MPOHCXOOMBLIME B IPOLECCE [MareHe3a W KartareHesd
0Ca/IOYHBIX OTIIOKEHHH.

Kak 6bmo nmokazano B IIl rnmaBe, THN ocalouHbIX OTJIOXKEHHH W CBA3aH-
Hble ¢ HMM OKHCIIMTE/IbHO- BOCCTAHOBHMTENIbHbIE YCIIOBHA, CO3[AlOLIMECH B
nporecce 0cagKo0bpa3’oBaHMA W JaNbHEMLIEro [AMareHe3a OCaJOuHbIX OTJIO-
JKeHHH, OKa3bIBAKWT OTPOMHOE BIIMAHWE HAa HAKOIUIEHHE M COXPaHHOCTh
OpraHMyeCKoOro BeleCTBa B OC4a/IKax. B 10 *e BpeMsA OpPraHMYeCKOC Beulec-
TBO OCaIKOB TAaKX€ OKa3bIBaeT BJIMAHWE HA IPOLECCHI, MPOHCXOAAIUME B
0CajiKax, Ha OKHCIIHTENbHO-BOCCTAHOBMTE/IbHBIE YCIIOBHA cpedbl. JTO [aer
OCHOBaHHE . V1 YCTAHOBJIEHHA TPWYHH OTHOCHTENIBHOTO HAKOIJIEHHA, CO-
XPaHHOCTH M NpeoOpa3oBaHMA OPraHHYECKOro BELIECTBA B OCa[IOYHBIX OTJIO-
JKEHMAX  pa3s’HOTO TeoJIOTHYECKOro  BO3pacra, BKIIoYas  [JOKeMOpHii.
H.M. CrpaxoBbiM [233] noxazaHa Gorybluas pollb OPraHHYECKOTo BelLEeCTRa
B [Ipouecceé [uareHeTHYeckuX oOpasoBaHui cyDakBanmbHbIX  OCA[IKOB.
A.9. Kontoposmu u ap. [136] nokasanu aHapoBHble TpeBpallleHHs Opra-
HHYECKOro BELIECTBA B [IPEBHHX MOPCKMX ocafkax. bpino BeickasaHo
npe/icTaBNieHHe O Npeobpa3oBaHMAX CANpONeNeBOr0 pAcCeAHHOIO OpraHu-
YeCKOro BeLIEeCTBAa Ha CTa[MH [HareHe3a OCaJiKOB.

B ocapouHeIx mopopax BcTpevalorcsi kak GecdopmeHHble BKITHOYEHHs
TEMHOOKPAIIIEHHOTO HCKOMaeMOro OpraHHYeCKOro BEeLIeCTBa, TAK W BKIIIoYe-
HHSA, COXPAHMBIUME CTPYKTYPY MHKPOCKONHYECKHX pPacTeHWH, CIop, ocrat-
KOB JKMBOTHBIX (HACEKOMBIX, PAKOBHH, MEIKHX pakoobpasHbIX M [Op.).
EJL Jlapcko#t [155] 6bu10 MccneoBaHO MpH MOMOLIM MOJIAPH3ALMOHHOTO
MHKDPOCKONA PpAacCesHHOE OpraHWYeCKOe BELIECTBO B Me30-KaHHO30HCKHX
omnokeHuax 3anagHoro [lpenxaBka3pa. OHa yCTAHOBWIA HaJIHUHE HECKOIIb-
KHX (opm MopdonoruyeckHx pa3HOBHIHOCTeH, M3 HHX Haubolee pacmpo-
CTPaHEHHbIMH OKa3aluCh: 1) MenbpyaillMe YTIHMCTbIE YacTHYKH, XaOTHYECKH
paclioNioXKeHHble B TOpPOjie; 2) KpYNHble YTIJIMCTbIE HYaCTMYKH, MHOT[A CO-
XpaHAKIIHe CTPYKTYPY: PacTHTENIbHbIX TKaHeW; 3) [IMCNEepCHOE TEMHOOKpa-
LIeHHOE OpraHWYeCKOe BELIeCTBO B CMECH C TJIMHHCTOH WM KapBoHaTHOM
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MACCOH  Mopojibl;  4) MPOXWIKH aMOpdHOI0 OpPraHMYEcKOro BelecTsa,
npefcTapnAwiMe coboi Oypble B TNPOXOAALIEM H OTPaXEHHOM CBETe,
yUIMHEHHBIE BKJTIOMEHHA HempaBwibHOW ¢dopmel. B ocagounsix nopojax
GbutH OGHApYXeHbl OCTAaTKH JIPEBHUX BOJIOPOCIIEH 10KeMOPHICKOTo nepw-
opa [56], cnopul npeBuux pacrenwit [178, 179, 180], cnopei rpuGoB u 1.4
CoxpaHMBLUHECA B OCAJOYHBIX [0pO/IaX OCTATKH MMKPOCKOMHYECKHUX
CTPYKTYP PAacTHUTEJIbHOTO M XMBOTHOTO MPOMUCXOXKAGHHA YKa3bIBAKT Ha TO,
YyTO OHHM NPHHUMAIH YYacTHe B OPraHWYECKOH JKH3HH J[IPEBHHX MOpeH u
npeTepnend H3IMEHEHHA B MPOLECCe [HareHesa W jlajibHeiulero npeofpasopa-
HUA OCa/IOYHBIX TMOPO[ M, CJI/IOBATENIbHO, HBJIAKTCA ECTCCTBEHHBIMH MX
KOMITOHEHTAMH.

AMMHOKHCJIOTHI B ITOYBAX, TOPDAX, VIJIAX

IouBst, TOpd, yrnu 0BBMHO COAEPHKAT 3HAUMTENIBHOE KOJIMYECTBO Opra-
wueckoro BeuwiectBa. Topd M yroisb - XapakTepH3yOTCA BBICOKHM coep-
XaHWeM yrnepoja. B mouBax aMHHOKHCIIOTBI HAXOAATCA KakK B CBODOIHOM
COCTOAHHHM  (MpoAyKThl 0OMEHa BEIECTB MMKPOOPTaHW3MOB, MPOIYKThI
pacnaja pacTHTENbHBIX M KMBOTHBIX OPraHM3MOB), TaK W B CBA3AaHHOM — B
e OellkOB MHKPOOPIaHM3MOB M pAacTeHHH, B T'YMHHOBBIX KHCIIOTaX.
B.W. Bephazckmii [38] xapakTepu3oBay TOYBBI He TOJIBKO Kak cyScrpar,
HA KOTOpPOM pa3BMBAeTCH PACTHUTENbHbIH W XHBOTHBIH MHpP, HO TaKKe Kak
obnacte Buocdepsl, rae Hanbonee MHTEHCHMBHO WYT pa3sHOOOpasHble XHMH-
yeckne peakuuu, CrteBeHcoH [529] onpepenwn, uyto B nouBax or 29 jlo
31 % pacTBOpMMOro a30Ta HaxXOJMTCA B BH/E @ -aMHHOKHCIOT. B mousax
Opi MOeHTHGhHUMPOBAHb BCE AMHHOKMCIIOTBI, BXOJAILHKE B COCTaB DeJIkoB
pactenmit M skuBoTHeix [119, 133, 134]. Kpome 0BbluHbIX [UIA pacTeHHH H
KMBOTHBIX aMHMHOKMCIIOT, ObLIH OOHapy>eHbI B MOYBE -, € -AHAMHHONIMMEIH-
HOBasA KHClOTa M f-2JIaHHH, Y-AMHHOMAC/IAHAA KHUCIIOT4, XapAKTEpHBIE [UIA
MHKPOOPraHH3MOB.

B nouBax HenpepbIBHO NMPOHCXOINT OTMHPAHWE PACTHTENBHBIX W KHBOT-
HBIX OPraHM3MOB, TNPOMCXOIMT pacraj TKaHed M OCBODOX/IeHHE opraHHyec-
KHX coelMHeHWd OGojlee INPOCTOro COCTABA — AMMHOKHCIIOT, YTJIEBOJIOB,
KHUPHBIX KHCTIOT, (eHONIbHBIX COeIMHeHMA W Jip. B JTMX mpoueccax orpom-
HYI0 pOJib MIpalT MHKPOOPTaHM3Mbl, HMX (epMeHTATHBHbIE CHCTEMBI.
Bewectsa, ofpaszyioumecs B npouecce OHONIOTMYECKOrO paspylIeHHs Opra-
HU3MOB, CIYXaT MaTepHasioM [ [M[OCTPOEHHA MOJIEKY]l TYMHHOBBIX
KHCJIOT pa3sHOM CTeneHH monuMepusauuu. HccriesioBanne ryMHHOBBIX KHCIOT
NOYB mpejcTaBnseT GOJBLIOW MHTEpEC, TAK KaK ITH MPOJYKThl BTOPHYHOIO
CHHTe3a MOTYT CJIYKMTh KJIIOUOM JUIA MO3HAHWA OPraHHYeCKOro BeleCcTBa
topdoB W yriei. M3sectHa Gonbluas pojib TYMHHOBBIX KHCIIOT B TeOXMMHH
noys [89, 90, 169]. 'yMHHOBBIE KHMCIOTbI AaKTHBHO YYacTBYIOT B Tpolec-
CaX KOHLUCHTPAUMM M MMIPAUMH pPelKHX 2IeMEeHToB B mnoysax. OHu oGpa-
3y10T BHYTPMKOMIUIEKCHbIE COEIHHEHHA CO MHOTHMH MeTalylaMH, KOTOphle
B 3aBucumocTH oT pH cpeasr npuobperaioT OONBIIYI0 TMOABHIKHOCTE HIIH
00pa3yloT NpoyYHbIe HEPACTBOPHMBbIC COEGIMHEHMA.

BONbUMHCTBO aBTOPOB YKa3bIBAIOT, YTO aMHHOKHCIIOTHBIH COCTAB I'yMM-
HOBBIX KMCIOT M3 pasHpix nouB B obuem oaHoponed. Ilpu kuciorHom
THAPOJIM3E MOYBEHHBIX T'YMHHOBBIX KHCIIOT OKOJIO MOJOBHMHBI a30Ta Mepexo-
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OHT B PacTBOp M MpeJCTABIICHO aMMIAMHM, MOHO- M JIHAMHHOKHCIIOTaMY
[133]. MM. KonoxoBa u A.B. Anexcaujpopa [134] wuccneposanu npy
nomMou xpomatorpapuu Ha Gymare cocTaB AMMHOKMCIOT B MpenapaTtax
TYMHHOBBIX KHCJIOT, BBIJIEJICHHbBIX W3 pa3HbBIX NMOYB, @ TAK)XE€ COCTaB aMHHO-
KHMCIIOT B Mpenaparte, TOJYYeHHOM W3 NUTATEJILHOH Cpejibl MJIEHOK YHCTOI
kynbtypel  Aspergillus niger u Penicillium. Wmu Bbino nokasamo, uto
TCMHAad OKpacka, oﬁpaaymmanc;i B NHMTaTe/IbHOM CpeJe B pe3y/bTaTe OTMH-
paHMA KJIETOK HCCIIe[lyeMbIX MHKPOOPTaHW3MOB, ofycnopnieHa o6Gpa3oBa-
HHeM rymuHOBbIX KucnoT. Corslacio M.M. KononoBoii, npoaykTbl 06Mena
BELUECTB MMKPOOPTAHH3MOB B BHIE OKHMC/IHMTEIBHO-BOCCTAHOBHTEIILHOI
CHUCTEMbI (XHHOHBI) [1IpH B3aHMOJEHCTBMM C AMHHOKHCIIOTAMH Y4acIBYWOT B
CHHTE3¢E I'yMHHUI!le KHCIIOT. AMMHOKMCIIOTBI B THAPOJIM3aTaX T'YMHHOBBIX
KHCIIOT oBHapyXeHbl B NOCHC/Hee Bpems pAJOM Hccnejosateneit [91, 97,
169, 134, 296, 303]. Bpemuepom [296] nocie ruaposnMsa ryMUHOBBIX
KHC/IOT, BbIZIENIEHHBIX M3 pa3HelX MoYB, ObimM oOHapyXeHbl Crielyloime
AMHHOKMCIIOTbI: (peHWIAaNnaHWH, JIEALMH, M30JICHLMH, BaJIMH, a-aJlaHWH, IIH-
LUMH, TPEOHHH, CEPHH, acTIaparHHOBAs W IJyTAMHHOBAs KHCIOTA, JIH3HH, apri-
HHH, TUCTHIMH, [IPOJIHH, OKCHILPOJIMH, THPO3HH, A-aMHHO-N-MaCIIAHAA KHCIIOTA,
f-ajiaHuH, Y-aMMHOMAC/ISTHAA M UHCTEHHOBasA KHcnoTa. [lokasaHo, uTo 3Tu amu-
HOKHCJIOTbl BXOJIAT B COCTaB TYMWHOBBIX KHCJIOT B (pOpMe KHCIOT M IENTH-
noB. [Nopobubie pesynbratel Gbhuld paHee nolyuerel C.C. JlparyHoBeiM |85
MpH THApPOIH3e I'YMHHOBBIX KHCIOT U3 Topda, YepHo3ema u noasona. B ruapo-
nu3aTax ryMuHoBeix Kucnot Koyiicon [303] kpome 0GBIYHBIX aMHHOKHCIOT
0BHAPY M TaKKe AMHHOKHCIIOThI HEDEITKOBOTO MPOHCXOMICHHA : -aMHHO -/1-
MAaC/IAHY 0 KHCTIOTY M 3 4-0HOK cH(eHWIAJIAHUH.

WUccnenosanua H.I. 3pipuna w gp. [118] mnokasanu, 4Tto TryMHHOBBIE
KHCIIOTbI Pa3HbIX THIOB [OYB pPa3JIMualTCA 110 abCoNMTHOMY COMEpKaHMI
amuHokuclior. Ilo ux JdHHBIM, COHECpXXaHHe aAMMHOKHCIIOT B T'YMMHOBDIX
KHCTOTax M B (YILBOKMCIIOTAX W3 YEPHO3eMa H [1€PHO-TOM30IHCTOI MOUBLI
cnenytouee (B MHKpoMOJAX Ha 12 aBCONIOTHO CyXOro BeuiecTsa):

B ryMHMHOBBIX KHCIOTAX B ¢dynsBokucnoTax
M3 pepHoBO- M3 pepHoBo-

H3 uepHosze- M3 uepHo3e-
A ’ NOAZONMCTBIX o P HOI30IHCTBIX

nmous rnovys

AcnaparnHoBasl KHcsloTa + 182,6 2387 132,1 2549
+ CCPMH + TTIHUMH
I'nyramuioBas KucnoTa + 68,9 104,5 112,5 105,2
+ TPEeOHHH
(L-a/IaHHH 53,8 53,0 42,1 52,8
Banuu + MeTHOHHH 30.4 52,2 36,5 423
Jle#umx 25,0 44,5 22,6 22.7
JTu3uu 27,0 544 8,6 10,1
T'ucTHIMH 20,8 32:1 6.6 6,4
ApIMHHH 19,3 294 2,8 4,7
AMUHOMac/AHasA 11,9 22,0 18,0 23,9
[ponuu 11,5 9.8 7.8 6,4
Tupoanu 6,1 10,9 5,4 4.0
DexunanaHu- 10,9 10,5 8,2 3,7
HucTHH 43 5,8 8,5 6,1

Bcero .470,1 687,6 468,9 545.0

134



OHM YCTAHOBMIIM pa3jiMuke B CONEPXKAaHHH aMHHOKMCIIOT MeX/ly I'yMMHO-
BLIMH H (QYILBOKMCIIOTAMH HE TOJIbKO TIC KO/THYECTBEHHOMY, HO M IO KayecT-
BEHHOMY COCTaBY aMHHOKHCIIOT.

3HauMTeNbHBIA MHTEpEC MPE/CTABIAKT HCCIEJOBAHHA AMHHOKHCIIOT B
pasHeIX THOax TOppOB. XapakTep OTIOKeHHA TOP(AHHKOB 3ABHCHT OT
MOCTYTUIEHHA BObl, OT (DM3MKO-XMMHUECKHX YCIIOBHH cpefpl TOp(SAHBIX
Gomor [125]. B cBA3M C ITMM CTeMeHb PA3JIOMEHWS PA3HBIX TOPGOB
pazmuHa. Topdsl sBnsAlTCA mnepBod cramued oGpasoBamus yrieit. OHu
OTJIMUAIOTCA CJIOXKHOCTBI0 COCTdBA OPTraHHYECKOTO BELUECTBa. B 3aBMCHMMOCTH
oT TMNa B TOpdEe COHAEPNKUTICA ONpeMesIeHHOe KONHYECTBO MAaJIOpasjiOKHB-
LMXCA OCTATKOB pACTEHHH (Hanpumep, HU3MHHbIA TOpd Mmeer 30—40 %
PasNioXeHHA), KpoMe TOrO, HMEETCA 3HAUMTENIBHOE KOIIMMECTBO I'YMMHO-
BbIX KHMCJIOT M HEPACTBOPMMOM YacTH OPTraHWYECKOIO BELIeCTBA THMA I'yMHM-
HoB. CcarHoBeiii BepXoBoi Topd HmeeT 5—20 % pa3snoXMBIUMXCA OCTATKOB
H OUeHb MAJI0 TYMMHOBBIX KHCIOT. B CBA3M €O CHNOXHOCTBIO COCTaBa B
topbax, TaK e KaK H B MOYBAX, COHEPKMTCA BeCb HaGOP AMHHOKHCIIOT,
XapaKTepHbl 1A JKkMBbIX opraHusmoB. Kpome Ttoro, B topdax, TaK e
KaK W B IOYBAX, HAMMIEHbl ANGiHOKHCIOThi HEDENKOBOTO TPOMCXOKIEHHA,
ualle BCETO XaDAKTENMLI® I GaKTepMH — OPHMTUH, LMTPYJIHH, @ -aMHHO-
MaclifHaAg KMCIIoTa. BO3MOXHO, yTo ¢ [EHCTBHAMM MHKPOOPIaHH3IMOB B
NOpOMIaX WM TMOYBAX CBA3AHO HAIMYME CAPKO3MHA, HOpJICIIMMHA, HOPBAITMHA,
KOTOpble OTCYTCTBYIOT B BbicumMX pacTenusax. Ilo pmammbim Kacarpampa,
I'mena [300], B uccremoBaHHOM MMH Topde oGHapyxeHO 18 GelKoBBIX U
HeDOeJIKOBBIX AMMHOKHCIIOT, aMHJ, acrapariH ¥ MoueBMHa. KonmmuecTBo CcBO-
BomHbIX, ONpefieNiAeMbIX 10 THIPONM3a aMHHOKHCIOT, OYeHb Majo, a
OCHOBHAsi YacTb AMHHOKMCIIOT CBfi3aHA C T'YMHHOBBIMM KHCJIOTAMH M COXpa-
HMBLUIMMHCA Oenkamu. B cocraBe ryMHHOBBIX, (QYJIBBOKHCIIOT W I'YMMHOB,
KpoMe OOBIYHBIX AMMHOKHMCIOT, B -HeDOJBLMX KOJIHYECTBAX Takxe ObUIH
Ha#i/IeHbl AMHHOKHCNIOTHI HeGenkoBoro npoucxoxaeHuss. OCHOBHAasA MX 4acThb
6bina obHapyxeHa B BbiTAXKe mpu pH=1,0.

[lo manueim B.E. Pakoeckoro u M.A. TMamemana [196], copmepkanue
AMHHOKHMCJIOT B HHM3WHHBIX Topdax wonebuerca or 5,7 mo 10,3% (ua
opraHuyeckoe BewectBoe Topda). C.H. Touensmmkosa u C.I1. fGnouxnHa
[245] noxasanu, uyto ofuiee cofep)KaHHe aMHHOKMCIIOT BO3pacTaer C yBe-
NHYeHHEM CTerneHH paznoxenus dyxcym-topda (ot 5 mo 20 %), a obuwmii
coctaB aMHHOKHCIOT (15) He u3amenserca. CocTaB M cofep:kaHHe AMHHO-
KHCIIOT B Topde OHM CBA3BIBAKT ¢ GMOTEHHBIM JIEHCTBHEM MHMKPOGIIOpBI.
Hanuure a3oTa B OpraHMuecKOM BELLECTBE YTJIeH pasHOW CTeneHH MeTamop-
GH3Ma YCTaHOBJIEHO PANOM MCCIIEOBaTENeH [169]. 10.A. Kemuyxnuior u
AU Tunsbypr [113] yka3spiBaiH Ha TNOBBIIEHHOE COJEPXKAHHE a30Ta B
reneMIMPOBaHHOM BeLIECTBe YIJIeH MO CPAaBHEHHK C APYTMMH MHKDOKOM-
noHeHTamu. Hayvuve a3zota B YIJIAX SABJIAETCA OIHHM M3 [10Ka3aTeJIbCTB
YUACTHA NPOMAYKTOB NpeBpalleHHs GeIKOBbIX COCJTHHECHHMH PACTMTEILHOTO H
HBOTHOTO MPOMCXOXJIEHHsA B 0Opa3soBaHHH yTieH.

[locne ruaponusa aMHHOKHCIIOTbI ObimH OGHApYXeHbl B OYpbIX, KaMeH-
HBIX YTJIAX W Jaxke B aHTpauuTax. OJHAKO B YI/IAX KOJIMYECTBO AMMHOKHC-
nor moytd B 100 pa3 MeHbllle 110 CPABHEHHIO C €T0 COAEPXKAHHEM B TOpdax.
Mo pamusim [lerenca u Baitopa [307], B KaMeHHOM yrne BepxHero
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KapBoHa AMHHOKHMCIIOTbI COCTABIIAIH 1,3:107%%, B Tpex OypbIX yrisax —
4,44+1073%, 3,76°107°% u 10,08-107°%, B To Bpema Kak B TOpdax —
233,10+107%%. AMMHOKHCIIOTbI TaKXe GbUIM HaieHbl B YTJAX PasHOH
crenend Meramopdusma [390], Jleman u Ilpaumoscxuit [450] wuccneno-
B4/l aMHMHOKMCIIOTHBIH cocTaB B Oypmix yrnax. Tak, B peHHCKOM yTiie
TPETHYHOTO TMepHona ObUITM HaiieHbl TJIYTAMMHOBAasA W acmaparuHoBas
KHMCIIOTa, TJIMLMH, ajaHWH, MPOJIMH H aclaparuH, B BHOE CJIEJOB — TPHIITO-
dan u nedmMH. B HCCneqOBaHHOM HMH MCIIAHICKOM YTNe OOHapyxXeHo
3HAYMTEsIBHO GOMNbllie AMWHOKHCIIOT, Y4eM B PEHHCKOM YTJIe, B 3HAUMTESIbHBIX
KOJIMYeCTBAX OIpeNeneHbl OCHOBHbIE AMUHOKHCIIOTHI, B MaJTbIX KOJTHUECTBAX —
TpunrodaH, BaIMH M JieduMH. B TO ke BpeMa B pYpCKOM yTie
(kapboH) ompezeneHbl TONBKO HEKOTOpble AMMHOKHCIOTBL. B HeM O6buy
HAail/IeHb] OCHOBHBIE AMMHOKHCIIOTBI, TJIHUMH, aCTAParHHOBAA M TJIYTAMMHO-
Bagd KHCIOTa, CNeasl BaTHHA W JedimHa. [IpH HCcleOBaHWH aHTpa-
IMTa yAanoch OOHAPYXKUTh TOJNBKO ACNaparHHOBYIO, IIIYTAMHMHOBYH KHCIIO-
™1 H rMmmH  [390]. Beuto mopcuMTaHo, 4TO M3 OOMLIEro COCTaBa AMMHO-
KHCJIOT B THOPOJIM3aTe aHTPAUMTA HA JOJII0 ACMAPArHHOBOH KHCIIOTHI MPHXO-

— 48 %. 3HauvTenbHOE yMeHbLUEHHE KOJIMUECTBA dMHROKHCIOT, Cripefensie-
MBIX B THOPONIH3aTaX aHTPALKTOB, O CPABHEHHID ¢ OYPBLIMH YT/IAMM CBA3d-
HO C VIICTHEHWeM apoMaTHYeCKOTo ffpa M roTeped DOKOBBIX 1emci
MOJIEKYJI YTOJIBHOTO BeIecTBAa. BepoATHO, OCTaTKH a30Ta B aHTPALMTaX
BXO/IAT B COCTAB THIPOAPOMATHIECKHX KOJEIL

AMHHOKHUCJIOTHI B IPYTHX OCAJIOYHBIX OBPA3OBAHUAX

Hedbrn 06bMHO cosepar OveHb Majble KojMuecTBa amuHOKHcnor. [lo
nauupiM Jlerenca u Baiiopa [307), B Hedtn omnpepmeneno 0,075-1073%
amuHOKHCIOT Ha 1001 yrnepoma. Hamuuue B Hed)TH a30THCTBIX W CEPHMC-
11X coemuHenuii H. b, Baccoesuu [31] cesseiBaeT ¢ ywactHem Oe/IKOBBIX
coequHenuit B HedTeobpasoBaHuu. BoONbLIMHCTBO MccreoBaTeNied CUMTANOT,
YTO OCHOBHBIM GHOXMMMUYECKHM MCTOYHHKOM He(TAHBIX YTIIEBO/IOPO/IOB
SAIBJIAIOTCA KHMPbl M KHPHble KHCIOTBI. B TO ke Bpems Jpnman 338, 339
cuutaeT GesIKM MCXO[HBIM COE[MHEHHEM [UIfi OPraHHYecKoro BeliecTBa Hed-
TH H CBA3BIBAET CTPYKTYPhl OT/ENbHBIX AMHHOKHCIIOT C COOTBETCTBYHOILHMH
YTTIEBOIOPO/IAMH: AJIaHWH M acMaparHHOBYK KHCIOTY — C JTZHOM, 7Y -aMHHO-
MAc/IAHYI0 KHCIOTY M ITYTAMHHOBYH0 KHCJIOTY — C HOPMasibHbIM OyTaHOM,
BaJIHH — ¢ HM300yTaHOM, JIEHIMH M HW30JeHUMH — C HM30MEHTAaHOM M T.J.
O6pa3oBaHHe YTIIEBOAOPOMOB H3 AMMHOKMCIIOT MOXET MPOUCXOAUTh BHOXH-
MWUECKHM TyTeEM Ha OCHOBE peaKLMil [Ie3aMMHMPOBAHMA M [1eKapOOKCHIIH-
poBaHusa. OOHAKO [pyrHe HMCCAe[IOBATE]M HE CUMTAOT Gellku MaTepHallom
ana oGpasoBaHuA HedTH.

Hecomuenno, uto o6pazoBaHue HedTeli M ClAHIEB TPOMCXO[MIO B
YCIIOBHAX, OTIHYAIOUMXCA OT YCIOBHH 00pa3oBaHHA yIJIeH, B CHJIBHO
obpogHeHHOH OECKHCIIOPOJIHOH cpelle, Ha [He, OKoJIo DeperoB JIpeBHHX
MOpeﬁ HIIH BOJOEMOB KOHTHHEHTAJIbHOIO MPOHCXOXK/ICHHUA. byuto YCTaHOB-
JIeHO, YTO OpramMvecKas 4acTh CIAHUEB COMEPIKHT AMHHOKHMCIOTHL. ['epTHep
u Kpoenenun [356] runponusoBanu nocuponuessi cnaven (OPI) wopckoro
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~ Tabauya 21
KooHYeCcTBEHHBI COCTAB CMECH aMHHOKHMCIOT

M3 THAPONM3ATA KepPOreHa AMKTHOHEMOBOro ciamua [176]

Copeprxwanne ConepkaHue
AMHHOKHCITIOTA OT CYyMMbl aMH- AMHHOKHCAOTA OT CyMMbI dMH-
HOKHCnoT, % HOKHChoT, 7
I'nuumH 7.8 ApPTHHHH 5.9
ANaHHH 17,6 [Mponuu 10.6
Y-AMHHOMACIAHAS 3.0 DeHunananuy 4,0
BajivH - 1 ) Henupernduunposantoc 9,0
H3oneHuun 6,9 COC/IHHEHHE, pearupyio-
Jlefiunn 10,4 WICe ¢ HHHTHAPHHOM
I'nytamMHHOBas 1:5 (paccuMTaHO Ha APIHHHUH)
Cepun 5.5

nepHoaa, KeporeH Kotoporo cofepxan 2% asora. B rupponusare npw
noMolud xpomarorpacpun Ha Gymare Obio ycTaHOBIeHO 19 aMMHOKMCIIOT.
JLA. Hamma n A.C. ®omuna [176, 177] uccnesioBann oBoraueHnyw dpak-
ii10 AMKTHOHEMOBoOro cnanua [lpubantuku. B peaynbrate rugponusa obo-
ralleHHoH (pPaKUMi [HKTHOHEMOBOTO CIIAHUA MPH NMOMOILM XpoMaTorpaduu
Ha Oymare umu Obuio ompenmenenc !l ammuokucnor (Tabn. 21). Bceero
nonyyero 30 % a3ora B pacTBOpuMMOH dopMe M3 KeporeHa AMKTHOHEMOBO-
ro cnaHua. ABTOPBI 3aKIHOMHAM, 4TO B 00pa30BaHMM KepOreHa CJIaHLEB
NpPUHHMAJIH YUacTHE TMpPOAYKTbl Pa3sioKeHHA OEJIKOB pacTUTE/IBHOTO, KUBOT-
HOro H ﬁaKTepuaﬂhuoro MPOHCXOAKICHHA. ﬂHKTHOHEMOBbIﬁ CllaHel uccieny-
eMOro MeCTOHaxOx[leHHa Muapay OTHocHTCH K BepXxHeMy kembGpuio. llpen-
NONAarawT, YT0 OH 0Bpa3cBanca B YCIOBHAX Mopckoro 6acceiHa.

AC. Govuna u JLA, Hanna [177] onpepensanu Takxe aMHHOKMCIIOTBI B
ApPEBHUX TOPHYUX ciaHuax. B crmanuax Obind onpeneneHbl aMHHOKHCIIOTHI M
npyrumu  McenenoBatenamu  [280, 298, 356, 393, 425, 480, 534, 535].
Crepencon u gp. [530] onpepmensim comepxaHue asora B ClHaHUAX M
rpauuMTax. OHM nNpUUUIM K 3aKITIOYEHHMI0, YTO OCHOBHAA YacTh Aa30Ta B
NOpOax HAXOAUTCA B BHJEe (HKCHPOBAHHOTO aMMOHHA B CHJIMKATHBIX
peureTkax MHHEPAJIOB. ﬂpupona 430Ta, 3aKNWYEHHOrO B TI'paHHUTE, OCTAETCA
HenzBecTHON. OpiHaKo aBTOp Je/aeT NMpeanoioXeHne, YTo a30T HAXO/MIICA B
cyGcTpate B MOMeHT (hOpMHPOBAHHA MHHEpasioB.

XapaxTepHbl Takxke uccienoBanns CTeBEHCOHAa NO pacnpefeneHdio as’ora
B 6 naneosoiickux cnaduax. OCHOBHAA Macca a30Ta B CJaHUAX MaJieo30s
Haxofunacs B BHjie (UKCHPOBAHHOTO dMMOHMA, HO BCE MCCIIC/IOBAaHHbIE UM
CraHIBl cojiepxkany azor amuHokHenor. CornacHo A.b. Ponosy [203], cpen-
Hee COJIep)KaHHe OPTZHMYECKOro yrjiepoaa B I[0poaax Pycckon aThopmsi
konebnerca B npemenax 0,06—0,39 %. Cojiepkanue a30Ta B TIIMHAX, ClIaH-
LAX, H3BECTHAKAX OO6bIYHO OueHb Majio M cocTaBinseT He Gonee 0,05-0,1 %.
Bpurrc [298] mnokasasi, yTo CHaHIbl, COACPKALIME TPANTONIMTBI, & TaKKe
cpeiHeKeMBpHiCKHE W3BECTHAKH, CcO/epxkautie TPHIOGHTBI, BepXHEWpCKHe
M3BECTHAKH, aprH/UTHThI, HMCIOLIME B CBOEM COCTAaBC MCKOMaeMble MOJUIIOC-
KM, W JApYrHe NOpojibl, UMEKIIME B CBOEM COCTaBE WCKOMAEMbIE OCTATKM
NpCBHUX OPraHW3MOB, BCEI/la CONEPXKAT AMHHOKHCIOTBI Gonee mnpocroro
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CTPOEHHsI — AJIAHMH, JIeHIMH, BAJIMH, MpPOJIMH, TJIYTAMHHOBYK M acnaparuHo-
BYW KHcioThl. [IpHCyTCTBHE DTHX aAMHHOKHMCIIOT ObLIO YCTAHOBIIEHO TaKXKe
B OCAlouHBIX [OPOMAAX, COMEPIKALIMX MCKOMaeMoe  OPraHHYecKoe BelecTBO
B aMOp(HOM WM [JMCHEPCHOM COCTOAHMH.

Slnoncknm uccnemosateniem Mruxapoin [414-418] 6buto MccnenoBaHo
COJlepKaHHE AMMHOKMCIIOT B OCAIOYHBIX OTJIOKEHHMAX BEPXHEro KaHHO304
flnonmn (B 50 oBpa3zuax nopon). T'paHMUBl COAPKAHHA AMHHOKHCIIOT
coctapysaior ot 900—1800 mke/e B OCAfOVHBIX OTIIOHEHHAX TOJIOLEHA [0
4—15MmKe(e B ocanouHbIX mopojax muoueHa. B 2 oOpasuax nopom u3
OJIMTOlLiEHa AMMHOKHCIOTHL He obHapyxenbl. Bcero B 40 oOpasuax Obino
HaifeHo 19 aMHMHOKHMCIOT, M3 HUX 17 OOBINHBIX @ -aMHHOKHCIIOT, KpOMe
TOTO0, ¥ -aMHMHOMACIIAAHAA KHCIoTa M B-anavuH. [lo MHeHMio aBTOpa, aMHHO-
KHMCIIOTBI B 0CAQ/IKax Haxofarca B Qopme He6GelnKOBbIX IMOJIMMEPOB THIIA
I'YMHHOB M KEpOTEHA. Y-AMMHOMAC/IAHAA KHCIOTAa W J-aJlaHMH He ABJIAIOTCA
NpOAYyKTAMH IHareHe3a a-aMMHOKHCIIOT, a4, CKopee BCEero, CBA3aHbI C [eHCT-
BHEM MMUKpOOpraHusmoB. Mrtnxapa Takke OGHApYXKMIT B HMCCIelOBAHHBIX
OCa/IOUHBIX OTJIOKEHUAX aMuHocaxapa [416]. AmmuHocaxapa 3bUlM 05Hapy-
KeHbl B OCaJIOYHBIX MOPOAdX TaKdKe ApYrumu uccnegoBatenamu [91, 97,
169, 310, 501, 545]. B cBA3M ¢ JTHM YMECTHO BCIIOMHMTb, YTO elle B
1938 r. B.A. YcneHckui, HCCE[OBABUMA OPraHAUECKOE BEWECTBO Da3IHy-
1bIX THIOB JIMKTHOHEMOBBIX CIAHLEB, OTMETHI B HMX BBICOKOE COJep)aHHe
43014 1 OOBACHKIT ITO IPHCYTCTBHEM B IpeBHUX DacceifHax BeLecTB XM THHOBOIO
THIIA, B KOTOPbIX aMHHOCaXapa SAB/AKTCA MOHOMEPAMH XWTHHA M TO06-
HbIX emy nosiumepoB [248]. AmuHOKMCHOTEI GbUIH OGHApPYXKEHbI B 0CA/I0U-
HBIX [opojax kemOpua W paxe pokemGpua [388]. Tak, B Tyxonure us
oTioKeHUA cucteMmbl Butsatepcpann (F)xknas Adpuka), BO3pacT KOTOPbIX
2700— 3000 mun. et [495], a takxke B gonoMuTax HxHoi AdpukH Bo3pacTa
2700 muth, jiet Gbutn 0GHApyKeHbl AMHHOKHMCIIOTEI  [476]. Kak  ormeuaror
WH. Kpouos u P.A. Bacuua [149], B Hauieir cTpane HauGosee [1eTaibHO
H3yUeHbl LUYHIHTOBbIE IIOPOAbI W3 ATYIHHACKUX oTiiokenud Kapenuu (reo-
noruveckuit Bospact okoso 1800 miiH. stet) . Cofepkanne yriepoja B HHX
ionebnercs or 1-3 10 99%. Ha ocHOBaHMM HaHHBLIX M3OTOMHOIO COCTABAa
VIJICpO/a ILIYHTHTBI HeoOXOJMMO NPHUKCIMTE K 00pa30oBaHHAM GHOreHHOTO
npoucxok/enns. OOHAKO NpHPOMA LIYHTUTOB elle HesACHA. B LIyHIMTOBBIX
u yrancteix nopopax A.l'. Bonoramu u pp. [58] oBHapykuin aMMHOKHC-
JIOTBL. AMMHOKHCTIOThI ODHAPYsKeHbl B [IOPO/ax, TAE YCTAHOBIIEHO 3HAYMTEMb-
HOe  KOJIMYECTBO cTpoMartonuToB. C(TpoMaToliMiel — OpraHnyeckue o6pa-
30BdHMsA, KOTOpble BCTPEUANOTCA TNAaBHBIM 00pasoM B KapGOHATHBIX MOPO-
4ax W MMEIT oOmnpe/iejieHHble TEKCTYPHbIE M CTPYKTYpHbie OCOBEHHOCTH.
BepoaTtHo, OHM GBUIM CBA3AHBI C HKM3IHEAEATCHBHOCTBIO JIPEBHHX CHHe-3eJle-
ubIx Bofopocned [56, 148, 149]. W.3. Cepruenko u coast. [209, 210]
OBHAPYKHIM B [IPEBHEHLIMX OT/IOXKEHHAX cnaHueB KoIbCKOrO MojyocTpoBa
12 CBA3aHHBIX aMMHOKHCIOT, CBOBO/IHbIC AMHHOKHCIIOTBI H YTIIEBO/IbL.

OnHAaKO OMNpe/ieNieHHs aMMHOKHCIOT B NOpPofax [JoKeMOpUA ele OueHb
PEIKM W YACTO TAM  €CTb NPHMECH AMHHOKHCIOT COBpPEMEHHOH MMKPO-
dutopel. B 10 ke Bpems, kak oTMmevaloT B cBoci monorpapun Cs.B. Cumo-
perko u A.B. Cupopenko [212] B runeprenHsix oBpa3oBaHMAX J0KeMOpPUA
YCTAHOBJICHA onpeneneHdas  poJib OpraHHvYecKoro BeCIUCCTBA BO  Bcex
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MOBEPXHOCTHBIX [IpolieccaX. ABTOPbl [AI0T CBE/IEHHA O LIMPOKOM pacipoc-
rpaue}mu nopon uOKEMﬁpHH BO MHOTHX MeCTax 3EMHOT O liapa, npejcras-
nAowMx coboi rpadur, rpagMTOMAbI, YepHble YIIMCTbIE MOPOAbI W [aXe
MPOCTION HACTOALIMX YTJIeld — aHTpauuToB. [l0 MX [IaHHBLIM, yriepofucTbie U
YT7IEpO/ICOepIKALIME BKITIOUEHHSA BCET/Ia CYLLIECTBYIOT B IOPOJiaX AOKeMEpHA: B
TJIHHHCTBIX CJIAHLAX, C]JHJ'IJ'IHTOB[':IX KBApUMTaX, Knapun'mﬂecqaﬂnxax, Mpamo-
pax, JIOJIOMHTOBBIX TOPO/AX, MOPOJaX KajbUH(PHPOBOrO paja, B IIIMHACTO-
C/IaHUEBBIX MOPOJAX, BHICOKOTIMHO3EMHCTBIX THelcax. Yriepozcomepxaime
OPOJIbI pexe BCTPEYAlTCA B CBA3M ¢ KapBOHATHHIMH MTOPOJAMH: MpPaMOpaMH,
[OJIOMHTaMH, KabluHpupamu. ITo noaTBepxnaet npenctaienns B.U. Bepuan-
ckoro [39] o TtoMm, uTO B BOMHBIX OacceiiHax M oOKeaHax OKeMOpHsA
HECOMHEHHO CYILECTBOBAJIO MOLIHOE pa3BUTHE JKH3HH, O YeM CBHJIETellb-
CTBYET CyLICCTBOBaHWe [oKeMOpuickux rpaduroB. CB.B. CupopeHko u
A.B. CH/I0PeHKO CYMTAlOT, YTO OPraHMYeCKMA Matepuan, oOHApyXeHHbIH B
0Ca/IOYHO-METAMOP(HYECKUX MOpoJax [0KeMOpHA, HMeeT CeIMMEHTOreHHYI0
MPHPOAY B LIETIOM, Yalle BCEro OH mpefcTaByieH rpadutoM. [Ipu 3ToM oHM
OTMEYAT, YTO H30TONHBIA COCTaB yIJEpO[a YINMCTBIX H TpadUTOBBIX
BbII[B]'lBHHﬁ MEPBUYHO-0CAJIOUHBIX  NOPO[ HOKCMGpMH OTBEYaeT [JaHHBIM
8'3C, cBoiictBeHHpIX OHoremHomy yrnmepomy. Tak, TO HX [IaHHBIM, V1A
rpadMTOB, CIAHUEB M THEHCOB 0KeMOGpHiickoro Bo3pacta 3Hauenue §'° C
Bapeupyer ot - 0,98 no -3,55%. Kak wsBectHo, mo pmaHHeiM PaHkambl
[496], wnxuuit npemen 3Havenus §'3 C it GMOTEHHOrO YTijlepojda Koles-
nerca ot -1 po - 1,13 %. Jlanneprpen [446] cuuraer, 4TO rpaHMuEl MeXIy
OHOreHHpIM ¥ aOMOTEHHbIM  YTIIEPOJIOM  MOXKET CIIYXKHTb  3HaUeHHe
&3 C 1,69 %. 3ameueHo OTCYTCTBHe Bo3pacTHOro 3ddexTa B U3OTONHOM
cOCTaBe YIJIepoja MOKeMOPHMHCKHX TMOpOM, M NOKAa3aHa BeposTHAA 3aBUCH-
MOCTb W30TOIHOI'O COCTABA YTJIEPOAA OT MCXOIHOH MPHPO/IbI OPraHHYECKOro
BellleCTBAa M XapakTtepa ero meramopduzma [212].
lllnpokoe pacnpocTpaHeHHe OPraHMYeCKOro BEIUeCTBA B IOPOJAX [0KeM-
Opus, ero OHoreHHas TMpUporIa (MaHHbIE M3OTONMHBIX ONpejleNeHHH Yriepona,
Te0JIOTHYECKHE 3aKJIIOYeHUA) YKa3biBalT Ha HeoDOXOOMMOCTb HajibHeHILero
M3YYEHHA AMMHOKHCIIOT B NMOpojax JokemOpHs. JTO MMeeT 3HaueHHE TaKKe
H TOTOMY, UTO HCCIEIOBAHHA AMWHOKHCIIOT B MOpPOMAaX MOTYT JaTh [0MOJI-
HUTENbHBIH MATepHan [UIA CYXIEeHWA 00 YCIIOBMAX HAKOIUIEHMA OCAIKOB M
HX HM3MEHEHHSAX B TeueHHe Ie0JIOTMYECKOro BpPEMEHH. :
Bbulo MCCNMENOBAHO MPUCYTCTBHE AMMHOKHMCIIOT B OCAJIOYHBIX TMOPOJIAX,
Gorateix onkonutamu [98]. Owkonurel 0BGBIMHO pPacCMAaTPHBAWT KAk
pe3ynbTaThl CYLIECTBOBaHMA KOJIOHMH [IpeBHMX Bomopocnei. Hccnenyemsie
06pasipl OTHOCATCA K KapOGOHAaTHOH TOJE YIYHTYHCKOH CBHTBI [0KEM-
Gpuiickoro (cpenmepudeiickoro) Bospacta u3 3anamHoro [TpuGaiikambs.
O6pa3siupl OCaIOYHBIX MOPOA, GOraThiX OHKONMTAMH, OBUIM OXapaKTepH3OBa-
HbI M mpesocTaneHsi Ham Ui uccneposanus ILIL Cmomumbim  [221].
O6pasupi oToOpaHbl M3 OJHOrO paspesa B 6accﬂefme p. Wnuktei: o6pazen 1 —
HaUMeHee W3MEHEHHbIH, J[I0JIOMHTH3UPOBAHHBIH OHKOJIMTOBBIH HM3BECTHAK
oBpasel] 2 —MOIHOCThI OKBAPUOBAHHbI OHKOIIHTOBIA M3BECTHAK, CO 3HAYM-
Te/bHBIM KOJIHYECTBOM OHKONHTOB; 00pa3el 3 — MOJIHOCTBIO OTAJIbKOBAH-
HbIii, OHKOIMTOBBIN M3BECTHAK. BbINO HCCIIE[IOBAHO NPHCYTCTBHE CBOGO.-
HbIX M CBA3AHHBIX AMHHOKHCIIOT IDH TOMOWM XpomaTorpaduu Ha Gymare.
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P u c. 30. Cxema pacmonoxeHus aMHHOKHCIIOT Ha XpoMaTorpamMmax nocine THIponH3a
OCaJ04HbIX MMOPOJl, COAEPKALUMX OHKOJIUTbI

1 — Manas KOHUEHTPALMA AMHHOKMCIIOT; 2 — clleibl aMMHoKMcnoT; | — oxkBapuo-
BaHHBIA OHKOJIMTOBBIA H3BeCTHAK; JI — OTaNbKOBAHHBIN OHKOJIMTOBBIA W3IBECTHAK:
Il — manoWaMeHeHHBIH [1OMOMUTHIMPOBAHHLIA OHKONWTOBRBIA w3sectHak; [V —  pono-

mMuT Be3 OHKOIMTOB

PeaynbraThl McclenoBaHMA COMEp)KaHMA CBA3aHHBIX aMMHOKHMCIIOT B o6pas-
Lax Mopojl MpecTaBlieHbl B BUOE cxembl Ha puc. 30.

Hawnnyunias coxpaHHOCTh aMHMHOKMCIIOT Oblla YCTaHOBJIEHa B OKBaplo-
BaHHOM OHKOJIMTOBOM H3BecTHAKe. B stom obpasue HaijieHo 6 aMMHOKHC-
JIOT B [OCTATOYHO 3aMeTHBIX KomMuecTBax. Ilof MHMKPOCKOIIOM B OKBaplo-
BaHHOM OHKOJINTOBOM M3BECTHAKE OOHApYXeHO 3HauYMTe/IbHOE KOIMYECTBO
oHkonmutoB. [lo panHeiM [LII. CmonuHa, oKBapueBaHME MNPOMCXOOMIIO B
MO30HHX [HAreHEeTHYCCKHX YCIIOBHHX. BCPDHTHO, ITOT TpoLecc HPOH:IOLLIEJI
AOCTaTOYHO GBICTPO M pAcToJIOKeHWe OpraHWYeCKHMX OCTAaTKOB MEeXIy
KpHCTaJUlaMH KBapua obecHneyusno cOXpaHHOCTh amuHOKHcIOT. Kak ykasbl-
Baet [LII. CMOMMH, oTanbkoBaHWE MPOM3OLUIO HA CTA/JMM PAHHEro MeTa-
mopdHama M GbIIO CHHXPOHHO CO cKiamyatocTsio. [IpH 3TOM OHKONMTHI B
OTabKOBaHHOM M3BECTHAKE OT/IMYAIOTCA BBITAHYTOH JMH30BMIHOH (opMOH.
IIpennonaraioT, YT0O OHKOJNWTHI /1ehOPMHPOBANIMCh OTHOBPEMEHHO C arpera-
TOM Tajnbka. Buaumo, uMeHHO AedopMalied OHKOIMTOB MOXHO OGBACHHTH
B 93TOM oOpasue NpPHUCYTCTBHE IHUIb C/eA0B 3 aMHHOKMCIIOT — CepHHa,
IJIMIMHA, TJYTAMHHOBOH KHCIIOTH! H, BEPOATHO, CIIEJOB BaJIHHA W JIEHIMHA.
Mo copepaHWI0 AMMHOKMCIIOT Cpe[iHee MOJIOKEHHEe 3aHMMaeT MAasio H3ame-
HeHHBIH  [TONOMHTH3HPOBaHbIH M3BecTHAK. O6Gpazel AonoMMTa W3 TOTO e
paiioHa, He COJEpXallui OHKOJIMTOB, MMeeT clefbl 4 aMMHOKMCIIOT HHOIO
coctaBa. [IpHCYTCTBME I'MCTHIMHA B HeM [laeT OCHOBaHHME IpEe/TOJIONUTD
HaIMUMe IMpHMecedl OpraHWYecKoro Beilecrsa Oolee MONOAOro TIeoJiorH-
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ueckoro Bo3pacrta. Bo Bcex uccnenoBanHbix obpasuax mopoa OvuM oGHapy-
KeHbl Cle[Ibl CBODOJHBIX AMMHOKHCIIOT, BEpPOATHO, — CJlefibl NPHUCYTCTBHA
COBpPEMEHHbIX MHKpoopraHuamos. Hanpumep, B ofpasue Masio H3MEHEHHOTO
[I0JIOMHTH3MPOBAHHOTO OHKONWTOBOTO M3BECTHAKA Hal[eHbl CcBOBO/HbIE
AMMHOKHMCJIOTBI — TJIMUMH, JIGHIMH M AacnapardiHoBas KHciota, B 06-
pa3ue noJIHOCTbIO OKBApUOBAHHOI'0 OHKOJIMTOBOIO M3BECTAHAKA — CEpHH, I'IH-
IIMH, allaHMH, BallMH, 3 B OTaJIbKOBAHHOM OHKOJIMTOBOM H3BEeCTHAKE — Clia-
Oble MATHA TUCTHOMHA, ACMAPArMHOBOH KHCIOTHI, TPEOHHHA, [JIHIIHHA,
BAJIMHA.

BoccraHoBreHHE TEOXMMHUECKOH HCTOpHH Tmopop Obllo MOKa3zaHo NpH
MCCIIE[IOBAHMH OPraHWYecKoro BellecTBa 3 ¢umioopHToBbIX pya [lokposo-
KupeeBckoro mecropoxuenusa B IIpuazopse [108]. 31 mMccnemoBanus
GbUTH NPEANPUHATHI € LIeJIbI0 BBIACHEHHA HEKOTOPBIX O0COGEHHOCTEN ruapo-
TepPMaJIbHO-METACOMATHYECKOr0 Npoluecca (III0OPUTH3ALMH H3BECTHAKOB B
nanHom paiioHe. [loxpoBo-KupeeBckoe MeCTOpOXICHHE  PacNoNIOKEHO B
npeieNax [0ro-BOCTOYHOH YacTH 30HBI COWleHeHHs GacceiftHa ¢ YKpauHCKHM
KPHCTA/UTMYECKHM IHMTOM H NPHYPOYEHO K TOJIie Majle030MCKHUX BYJIKaHO-
reHHO-KapBOHATHBIX MOPOI — BEPXHENEBOHCKMX KpabOHATH3MPOBAHHBIX Op-
TOGHPOB M HHW)XHEKAMEHHOYTOJIbHBIX MHKPOKPHCTAUTHYECKHX, cnabo morno-
MHTH3HPOBAHHBIX, HEPaBHOMEPHO OHTYMHMHO3HBIX M3BECTHAKOB. [eHeTH-
YecKH (IIIOOPHTOBOE OpY[EHEHHe CBA3BIBAETCA C MHTPY3MEH WIEJOYHBIX MO-
pom [135].

Opnnoit u3 HanGonee xapakTepHbXx ocobGeHHOCTeH (hIIOPHUTOBBIX pyI
3TOrO MECTOPOJXKIEHHA ABJIAETCA HajMude B HHX B KauecTBe 0BA3aTe/BHOrO
KOMIIOHEHTAa OpPraHHYeCKOro BeulecTBAa. B HCXO[IHBIX M3BECTHAKAX OpraHu-
YeckKoe BELIEeCTBO panﬁomepﬂo pacnpenensaeTca Ccpeiu MHKPOKpHCTaJ-
JIMYECKHX AarperaTtoB KaJbUMTa WIM (B Clyvae TMepeKkpHCTAJUIM3AlMH M3BECT-
HKOB) ONOACKIBAET THe3/ia W IPOXKWIKH 'pPeKpHCTA/UIMTOB” KaibuuTa. B
kap6oHaTHO-DJIIOPHTOBBIX DYyNax OpraHMYecKoe BellecTBO Habnomaerca B
(hopMe TOHKHX JIMH30BH/HBIX NPOCIIOEB M IHE3/, WIIH PACTIOJIOkKEHO B TLUIOCKOC-
TAX CYTYPOBBIX LIBOB, HEpE/IKO pas/eNAioiiMX B pa3HOi CTEMeHH IepeKpHe-
TAJIM30BaHHble M (IHOPHTH3HPOBAHHBIE YUYACTKH. 3HAUMTENbHAasA YacTh
OpraHMYeCKOro BEIIECTBA 0KAa3aNlach 3aXBaueHHOH (IIOPHTOBBIMM arpera-
TAMH B IIpOLECCe 3aMEILEeHMsA M3BECTHAKA (UIIOOPHTOM, B MOHOKPHMCTAIUIAX
¢mooputa HaGmopaeTcd MHMKPOCKOIHYECKOe BKIIIOYEHHE OPraHMYecKoro
BewecTBa. CojilepikaHe  OPraHMYecKOro BellecTBa B KapBoHaTHO-G 100 pHTO-
BBIX pynax gocturaer 5%. B noneBoumaroBo-kapGoHaTHO-(hII00PHTOBBIX pylax
coJiep>kaHWe OPTaHMYECKOTO BelecTBa OGBIYHO He MPEBBILIAET AECATHIX [0MeH
npoueHTa. Hanuyne opraHMyeckoro BemecTBa B py[e 3TOr0 THIA, OYEBH/IHO,
CBA33HO C Tepepacrlpe/ie/iecHHEM KOMIIOHEHTOB B X0/l METaCOMAaTHYECKOro
H3MEHEHHA T[Opoll, B TO BpeMA KaK OpraHH4YecKoe BelIeCTBO B Kap-
GOHaTHO-QIIIOOPHTOBBIX  pY[aX HECOMHEHHO YHAC/Ie[JOBAHO OT MCXOM-
HBIX H3BECTHAKOB.

JlnA MccnenoBaHWsi OpPraHMYeCKOro BellecTBa M3 M3BECTHAKOB M (Iiwoo-
pHTOBBIX pyn Gbumt oroBpanel (nopg GHHOKYNSPHON JyNoi) TeMHOOKpa-
LeHHBIE YacTH NOpofbl, Gorateie opranMyeckum BemectBoM. Iocne obpa-
GOTKH MOPOJIBI THAXENOH XMAKOCTbI Obla MOIyueHa Jlerkas Qpakuusa M3
¢dmoopuTOBLIX pyA, B koTopoit C=70,6%, H=2,8%, 0+5=19,9%, N=6,8%. B
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BBIJIECHHBIX OPraHMuecKHX (pPaKUMAX M3 HM3BECTHAKOB M (IIIOPHTOBBIX
pya o6HapyXeHO BBICOKOKOHUEHTPUPOBAHHOE YITIHCTOE BELIECTBO, KOTOpOE
He OKMCIIAJIOCH TEPeKHChI0 BO/IOPOId, He PAcTBOPANIOCh B OPTaHMYECKHX
pAaCTBOPHTEIIAX, LUEIOUAX H MHHEpanbHbIX KHcrnoTax. KauyecTBeHHbIMHM peak-
uuAMH  (peakuus BuccMHIa) B HeM MOKAa3aHO HAJIMYHE XHTHHOBBIX OCTat-
KOB OpPraHM3MOB.

B ruapoiM3aTax OpraHMYeckoro BELIECTBA H3BECTHAKOB OOHapy KeHb
CIeAYIOUIHE AMMHOKMCIIOTBI: TJIYTAMMHOBAS KHCJIOTAa, aprMHMH, Tpeo-
HHMH, TJIMUMH, #IaHWH, BanuH, JeHuMH. JtoT Habop AMMHOKMCIOT YKa-
3bIBaeT Ha TO, YTO OPraHHMYeCKOEC BEIUECTBO B H3BECTHAKAX IIpETEepIiesio
3HayuTeNIbHBIE MpeoBpa3oBaHHA H, BHIWMO, HMEET BHICOKOKOHEHCHPOBAH-
HYH0 CTPYKTYpy. B OT/IMuMe OT OpraHuuyeckoro BEIECTBA H3BECTHAKOB,
oprannyeckas ¢Gpakima u3 (QIHOPHTOBBIX PYA COMAEPKHT TONBKO CIiEdbl
Tpex AMWHOKHCIIOT — [JIMLMHA, BaJMHA M AlaHWHA. BeposATHO, BO (III0OPHTO-
BO# pyne, HCCHCHOBHHHOﬁ HaMH, OpraHM4YeCKOe BELIECTBO 3HAYHTEJIBHO BH]IO-
M3MEHHJIOC IT0/1 [IeHCTBHEeM FHpOTe pMaJIbHBIX PACTBOPOB 110 CPABHEHHIOC  Op-
raHHYeCKHM BeIlleCTBOM, KOTOpOe Haxomwiock B H3BecTHAKax. [loteps wactu
AMHHOKHCIIOT B CDHIOOPHTOBhD( pPyaax M yMeHBLUCHHE KOJIHYeCTBa yriiepoja
M 230Ta MO CPaBHEHWIO C CO/IEPXaHHEM HX B HM3BECTHAKAX MOTJIH NPOHM30ii-
T B pe3yNbTaTe YACTHYHOTO -OKHCIEHHWA MCKOMAeMOro OpraHMYecKoro
BElIECTBA IO/ AEHCTBHEM LIETIOYHBIX THAPOTEPMAJIbHBIX PACTBOPOB, B YCIIO-
BHSAX TMOBBILIEHHOH TeMIlepaTypbl. JITO 3aKJIKYEHHE MOATBEPHKIAETCA TaKdXKe
nerporpado-MHHepanoruyeckuM  uccrnefoBanuem  pya  [135]. Ilo  pan-
HBIM ~ TEPMOMETPHYECKHX  HMCCTIE[OBAHHH Ta30BO-KHAKHMX  BKIIIOYEHHIl
BO (woopHTe METOJOM TOMOICHH3ALMH W [ieKpemuTauyu, oGpasoBaHue
GbrmoopuTa MeTaCOMaTHYECKMM MyTeM MPOMCXOAMIIO B MHTEpBAslaX Temmepa-
Typ ot 235 pmo 122° [135]. CnocoGHOCT MCKONMaeMOTO OpPTaHMYecKoro
BELIECTBA HAKAIUIMBATL PAJL 3JIeMEHTOB 0OYCMOBWIA KOHLEHTPAlMio B Opra-
HHYeCKOH (paKimu, BhiIeNeHHOH H3 (IIIOOPHTOBLIX PYL, PAAA XanbKOdMIib-
HBIX M JIDYTHX METaJUIOB. '

Takum o06pazom, H3yueHHe MCKOMAaeMOI0 OpraHHYeCKOrO BELUECTBA
M3BECTHAKOB KAaK HMCXO[HBIX MOpOM H (hIIIOOPHTOBBIX PY/ MO3BOJIAET Hec-
KOJIBKO JIOMOJHMTh M YTOUHHTb (H3HKO-XUMMUECKYI0 ODCTAHOBKY METaco-
MaT03a KapOOHATHBIX MOPOM MOJ BO3/EHCTBHEM (PTOPOCOMEPKAILMX THAPO-
TepMaJIbHBIX PacTBOpOB. ['mapoTepmanbHble PacTBOPbI OKAa3bIBaKT GOJBILOE
BJIHAHHE HA psjl TPOLECCOB, MPOMCXONAIMX B 30He runeprenesa [189].
[IpuMepoM MOryT CilyXHTh pe3ynmbTaThl HCCIIC[OBAHMH BIIMAHMA TMIPOTEp-
MaJibHbIX MPOILECCOB HA CnaHIel, Kotopsie Geum nomyueHs: H.T. CokonoBoit
noap. [13, 225, 226]. Umu 6buto nokasaHo, 4TO B3aMMoOfeicTBHEe KapGo-
HATHBIX YPAHOHOCHBIX PAacTBOPOB C MeTaMOP(hH3OBAHHBIMH CIIAHIAMM IIPH-
BOJIMT K pAdy MOC/eA0BaTe/IbHbIX 1Ipe06Pa30BaHUil OPraHHYECKOro BELIECT-
Ba M B KOHIUE KOHLOB — K IIOJIHOMY €ro OKHCIIeHHI0. Bbllo Takxke BbICKa-
3d4HO TIPEANOJIOKEHHE O MPOMCXOXIEHMM BEBelIMTa — OKcalaTa KaJlbLuA
Ca(C0O0),-H ,0 B ruaporepmMansHoM ypaHoBoM MecTopoxiennu [66]. Tlon
BO3/ICHCTBHEM TOPSYMX BOJl OPTaHHMYECKOE BELLIECTBO MOIBEPraioch MHPOJIH-
3y M npoucxoauno obpasoBanue oneuHoB. [Ipu aTOM opranMueckoe Bernie-
CTBO JIEACTBOBAIO KaK BOCCTAHOBHMTE/b M HAXOMAIUMHACA B BOMAx LIECTHBA-
JIEHTHBIA YPaH, BEPOATHO, BoccTaHaBnuBanca no U4Y,
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IF'YMHHOBBIE KHCJIOTbI, METTAHOHIHHbBI H AMUHOKHCITOTBI

Kak 6b110 1MOKa3aHO, 3HAYMTENIBHYH0 HYacTh OPraHMYECKOro BelecTBa
MHOTHMX OCA[JOYHbIX OBpa30BaHMH COCTABIAT TYMHHOBBIE KHCIIOTBI, B COC-
TaB KOTOpPbIX BXOJAT B HEOONBIMX KOJNMYECTBAX AMHHOKHCIIOTBI. KOJH-
4eCTBO TYMHHOBBIX KMC/IOT M CTelleHb MX IOJIMMEPH3ALMH CBA3AHBI C THIIOM
0CaJIOYHBIX OTJIOXKEHHH. B OONBIIMX KONHMYECTBAX I'YMHHOBBIE KHCIIOTHI H
GybBOKHCIIOTEI HAXOMATCA BO MHOTHMX IoYBax (0coGEHHO B YepHO3eMHBIX
u GONOTHBIX), B TOpax, JIMTHHTAX M BBIBETPENBIX YIJAX, B MIIMCTBIX
OCajlKax peK M MHOIMX COBPEMEHHBIX MOPCKHX M KOHTHHEHTIbHbIX Gaccei-
HOB. B yrnax M paccesHHOM OPraHHYeCKOM BELIECTBE OCA/IOYHBIX MOPO/L
TYMHHOBBIE KHCJIOTbI ODHapyXHBalT Yalle BCEro MOC/e OKHCIIEHHs reoJio-
rMUECKOr0 MaTepHana, ['yMWHOBBIE KMCIOTBI COINEPXATCA TaKxke B BOAAax
pexk, osep H moped. I'yMHHOBbIE KHCIIOTBI pasiMYalOTCA Mexay coboi rmo
HCXO[HBIM MPOOYKTaM, YYACTBYIOLIMM B HX OOpa3oBaHuM, 110 CTENEHH
KOHJIgHCAalUMH (3JIEMEHTHBIH CcOCTaB), HO OObeIMHANTCA MO crocobam MX
BBIJIEJIEHUA, YTO CBA3AHO CO CHOCOBHOCTBIO MX PACTBOPATHCH B IIEJIOUAX M
maBath amMopdHble, KOIUIOMHBIE OCaJKH INpH [10DaBIeHMH MHHEpaTbHBIX
kucnor. Haubonee MOMHO H3yueHbl TYMHMHOBBIE KHCIOTBI TIOYB, XOTA MYyTH
ux 06pa3oBaHMA B NMPUPOJHBIX YCIOBHAX €ILE HETOCTATOYHO ACHBI.

CornacHo COBpeMEHHBIM MpE[CTaBJIEHHAM TYMMHOBbIE KUCIOTbI OTHO-
CATCA K MOJIMMepaM TpyMIbl reTepoNolIHKOHAeHcaToB. B peakmuu rertepo-
MOJIMKOH/EHCALMHY TPUHHMAIOT YYacTHe HECKOJIBKO PAa3HOPOJHBIX OpraHH-
YECKHMX MOJIEKYJ, cojlepxammx dyHKuMoHansHbie rpynnet [112]. Bnepesbie
MpesicTaB/IeHHe. O TYMMHOBBIX KHCIIOTaX Kak MOiMMepax ObIno BBICKa3aHO
B 1920 r. 3mnepom u Koxom [332]. DTo npencraBrenHe MOJIepKHBANOCH
B [HanbHeiilleM MHOruMM yuensimu [85, 86, 89-91, 195, 196, 339, 548,
586 u mp.].

['yMHMHOBbBIE KMCIIOTBI HYXHO OTHECTH K TMOJIMMEpPaM C COMNPAXEeHHOH
CHCTEMOH CBA3eH, TaK KaK B OCHOBE MX CTPOEHMA JIeXKHT apOMaTHYecKas
cTpyKTypa (0CODEHHO 3TO XapakTepHO /UIA TYMWHOBBIX KHMCJIOT IIOYB,
topdos, yrieit). Takoro pofa monMmeps! OTJIIMYAKTCA MArHHTHOH BOCIpH-
MMUMBOCTBI0, BBICOKOH TEPMOOMHAMHYECKOH YCTOHYMBOCTBIO, HMMEIOTCA
TaK)Ke [laHHble O KATAJIMTHYECKOHW AKTHBHOCTHM ITHX IIOJIMMEPOB B OKHCIIH-
TEJIbHO-BOCCTAHOBHTENBHBIX MNpolleccax. TakWe MONMMEpbl Ha OMNpe/esIeHHOM
CTAa/IMH CLUIMBKH XapaKTepu3ylTCs INapaMarHMTHBIMM cBoiictBamu [237].
HpaBHH!:HOCTb 3AKJTIIYCHNUA O npuuannexmocm T'YMHMHOBBIX KHCIIOT K I'pYII-
e reTeponoIMKOH/IEHCATOB MOMTBEPXKIACTCH TAKKe HAIMYHEM B HHUX PasHbIX
byHkipmoHanbHbIx rpymm. [IpucyTcTBHE B TYMHHOBBIX KHCNIOTax KapGok-
CHJIbHBIX, KapGOHWIIBHBIX, BO3MOXKHO , XHHOHHBIX TPYNNHPOBOK, a TaKxe (e-
HOJILHBIX M CTIMPTOBBIX THIPOOKHC/IOB AB/IACTCA O[IHOH U3 IIPHYHH MX BbICOKOH
PeaKLMOHHOH CcrocoBHOCTH, cNOCOBHOCTH TYMHHOBBIX KHCIIOT 0DOpa3oBbIBaTh
NpOYHbIE CBA3M CO MHOTHMH MeTalIlaMH, 4TO H HabITI01aeTCA B IIPHPOJIE.

I'yMMHOBBIE KMCIOTBI HCC/IE[0BaHbl NpH TOMOLM mHponusa [577].
Jlanee NpOAyKTbl MMPONA3a GbUIM HMCCIIENOBAHBI METONAMH Macc-CNeKTpo-
CKONMMM ¥ ra3oBoit xpomarorpaguu. [ToKa3aHo, 4TO B COCTAB IyMHHOBBIX
KHCIOT M (y/TBBOKHMCIOT BXOIAT KakK apOMATHYECKHE, TaK W TOJIHCAXapw-
Hble CTPYKTypbl. B ryMHHOBBIX KHC/IOTaX pa3HOTO NPOHCXOX[ACHHA 0GHapy-

KEHO Ppa3lIHYHOe COOTHOLIEHHe MeX/1y TpOAYKTAMH I[IMpONU3a, 4TO [aeT
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OCHOBaHHME HCTONb30BATh ITH HAGMIONEHMA NIA KNacCHOHKALMH IyMHHOBBIX
kuenor. HauBosiee KOHIEHCHPOBAHHBIMM OKAa3aJMCh [YMMHOBbIE KHCIOTHI
yriei. '

B 06pa30BaHMH TYMHHOBBIX KHCJIOT NPHHHMAOT YYacTHE MHOTME TpH-
poAHble OPraHHYeCKHe COEJHHEHHs, KOTOpble B Tpolecce TyMHbHKaUMH
MOMBEPTalOTCA CIIOXKHBIM OHOXMMHMYECKHM M XMMHMYECKHM ITIpeBpalLeHHAM
[133, 169, 170, 344, 389, 459]., MHorue HcCNe[OBaTeNH YKa3blBAWT Ha

NH, —CH, —COOH NH, —-CH —COOH
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P u c. 32. Cxema 06pa3oBaHUsd I'YMHHOBBIX KHC/IOT MYyTeM KOHIEHCAUMH AMHHOKHCIIOT
u deHonos [344]

GONbIIOS yyaCTHe JIMTHHHa B 0Dpa3’OBaHMM TIYMHHOBBIX KHC/IOT TIOYB,
TopdoB 1 yrnein [166, 167, 169,170, 342-345] . C M. Manckoii u JT. A. Konu-
Hoit [170] mpennoxkena cxema 0Gpa30BaHMA apOMATHYECKOH YACTH TYMHMHO-
BBIX KHMCNOT M3 JMrauHa (puc. 31) . ®naiirom nana obmas cxema ofpaszoBanus
TYMHHOBBIX KHCJIOT (pHC. 32), I/l OCHOBHOH ABNAETCA peaKuMA MeXIy
(heHONbHBIMK  COE[IMHEHHAMH M aMuHOKHCIoTamu  [344]. Hepasmo yc-
TaHOBJIEHO TPHCYTCTBHE TENTHIOB B T'YMHHOBBIX KHCJIOTaX, BhIIENEHHBIX
u3 mous [488.509.520}. beuo mokasaHo, YTO aMHHOKHCIOTHI BBIAEAKT-
¢ W3 TYMMHOBBIX KHC/IOT O3epHBIX OTIIOXKEHWIl B pe3yibTate MpPOTEOJIHTH-
yeckoro meiicTBus ¢epmenta npoHassi [430]. 3710 ciaykHT NMOKa3aTenbCT-
BOM HaJMYMA OCTATKOB OEAKOBBIX CTPYKTYpP B TYMHHOBBIX KHCJIOTax
COBPeMEHHh[X OCaJIKOB.

B cBoux mpencraBneHusx o6 0Opas’oBaHUM I'YMHHOBBIX KHCIIOT BensTe
[574, 575], a rtakwe Xaut [406] BbICKA3bIBAOT MHEHME O TOM, YTO
BHauasie HeoBXOoIMMO MHKPOBGHONOTHYECKOE paspylueHue GHOMOIUMEpOB-
GenkoB, MOJIMCAXAPMIOB, [IHTHHHA W JPYTHX 10 00pa3oBaHWUS MOHOMEpOB,
3aTeM 3TH MOHDMprI y‘laCTBy]OT B 06})83093]‘“’{“ FYMHHOBBIX KHCJIOT.

Cornacio cxeme, npeanoxennod C.M. Manckoit u gp. (puc. 31),
a4 TaKkKe VCTAHOBJICHHI0 HAaIWWHA [MENTHI0B B TOYBEHHBIX I'YMHHOBbIX
KHCNOTAX, MOXHO upcnciasun. Yyr1o L‘OBL‘pLLICHHO HeﬂﬁR'JHT(‘ﬂhHO pas3noxe-
HHUC GH(!HOJJHMCPUH JIMTHHHA K BHenkoB J10 MOHOMEPHBIX CT pyklyp BO3MO)}(-
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HO YuacTHe [IMMEpOB JIMTHMHA M [eNTHAOB B YC/IOBHAX, GnaronpHATHbIX
IUISA TeTePONOJIMKOHEHCAlMM, Bellylled K 00pa3’0BaHHI0 TYMHMHOBBIX KHMCIIOT,

HecmoTpsi Ha TO 4TO YCJIOBMA OOpa30BaHMA OPraHWYECKOTO BeLIECTBa
nouB M TOpGHOB 3HAYMTENBHO OTIIHYAKTCA OT YCJIOBMH 0Opa3oBaHHA OpraHu-
YeCKOro BELIECTBA OCA/IKOB COBPEMEHHBIX BOJ0EMOB, B COBPEMEHHBIX [OH-
HBIX OCa[KaX TaK)Xe HAXOIAT COeJHHEHWA THNMAa TYMMHOBBIX KHCIIOT
[24-26, 70, 71, 77, 78, 102, 105, 199-202, 413, 497]. WUccnemoBanus
FYMHHOBbBIX KHCIIOT, BbIJIJIEHHBIX H3 COBPEMEHHBIX OCAJIKOB, OKA3aIH, YTO
OHM HECKOJIBKO OT/IMYAIOTCA M0 CBOEMY XMMHYECKOMY CTPOEHHMI0 H CBOJMCT-
BaM OT TFYMMHOBBIX KHCJIOT noys, TopdoB u yrned. IIpu nomomwwm Y®- u
HUK-cnektpockonun MumBatapu [413] nokasan, 4TO ryMHHOBBIE KHCIIOTh|
O3epHBIX W MOPCKHX OCaIkOB MMerwT Gornee anudatuyecKyio NMpUPoay, B To
BpeMfi KAaK [JIA TYMHHOBBIX KHCJIOT MOYB, TOp(OB M yTied XapakTepHO B
OCHOBHOM apoMaTtHyecikoe cTpoeHHe. ['YMHHOBblE KHMCIIOTBI M3 O03€pHBIX W
MOPCKHX OCA[KOB cofepxat Gonblie OCTaTKOB GeNKOB M YIJIeBO[OB, B
HUX MeHblie comepkanue yriepona (or 45 no 57%) M HECKONBKO BBILLE
KOnMuecTBO Boxopopa (6—7%), Heckonsko Beie otHoweHwe H/C u N/C.
Ha ocHoBanum onpenenenus otHouenusa H/C B okucnuTensHoit M BOCCTaHo-
BUTeNbHONH o6GcTanoBke HMumBaTapu mbitaetcs nokasate nmyTH npeoGpasosa-
HHS TYMHHOBBIX KHCJOT B J[IOHHBIX OCAaZKax B TIpOllecce [MareHesa
(puc. 33). Ha 10, uTO TryMHMHOBBIE KHCIOTBI MOTrYT OBITH Kak apomati-
yeckGH MPHPOOBL, Tak W ¢ npeobnaganveM anudaTHIECKOTO CTPOEHHH,
yKa3plBaloT MHOIMe Hccnenopaterm [77, 78, 124, 389]. )

Paump u Kunr [497, 498] nokasanu, 4TO TryMHHOBbIE KHCIIOTBI M3
COBPEMEHHBIX MOPCKMX OCaJKOB MOXHO pa3/ie/MTh MO MOJIEKYJIAPHOMY
Becy NMpu MOMOIIM MeToja reibGUIbTpalMH Ha 4 rpymmbl:

1) c MoJieKyNspHbIM BecoM Hike 10 000

7% » » ot 10000 no 100 000,
) T » 071100 000 56 200 000,
4) " » Bbile 200 000.

nOHy‘(BHHhIB dBTOpaMH pE3YJIbTAThl NOAKPEIUIANTCA AdHHBIMH JJIEMEHTHOIO
COCTaBa. '

Ha npumepe uccnenoBanus ocaakoB YepHoro Mopsi MOKasaHo, 410
FYMHHOBbBI€ KHCIIOThl, TAKXE¢ KAaK H J[IpYrue¢ OpraHuYeCKHe KOMIIOHEHTHI,
00bMHO HE COAEpPXKATCA B OCA/AKax, PacloJOXEHHbIX B pailoHax, rae B
NPUPOJIHBIX BOAAX MPUCYTCTBYET 3HAUMTENBHOE KOJMYECTBO KHCIOpoja. 1o
0oObACHACTCA AKTUBHBIM MPOLECCOM OKHCIIEHHA OPraHHYeCKOro BEIIecTBa B
MOBEPXHOCTHBIX crofiX ocafakoB. CIloM canpornesieBoro M rIMHHCTOrO Ml
XapaKTepU3yIoTCA HU3KHUMH 3HaueHMAMH Eh, v B HuMX Bcerma mpucytcTByer
3HAYMTE/IbHOE KOJIMYECTBO TYMHMHOBBIX KHCJIOT M IIMIMEHTOB XJIOpOdHil-
JIOBOH INpPHPO/bL. ITO XApaKTEPHO /JIA BCEX CallpOMeneBbIX M TIIMHUCTBIX
HJIOB, HE3daBHMCHMO OT I‘I]yGHHbl MOpA H l'IIyGHHh! pacnonoxeHua closa B
OCa/IOMHOH TOJIIIE.

Boicoxoe copepianue anudaTHIeCKHX CTPYKTYp B TYMMHOBBIX KHCIIO-
Tax, BbUIEJIEHHbIX M3 DONbUIMHCTBA COBPEMEHHBIX MOPCKHX OCAJIKOB, COOT-
BETCTBYET XHMHYECKOMY COCT4BY BOIOPOCNEH IUIAHKTOHA, HE COMEepiKaLHX
JIMrHMH. Bce 310 nmaer ocHoBanue npeJacTaBuTh, Kak 06pa3onan0e5 HCKoOMac-
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P 1 c. 33. MaMeHeH He 0PraHMYeCKOTO BelllecTBa B npollecce iWareresa [413]

MO€ OpraHMYeCcKOe BelLlECTBO [PEBHHX BOJIHBIX 5accedHOB M KaKOBa NMpPHpPO-
[a paccesHHOrO OPraHWYEeCKOrO BELIECTBA MHOTHMX OCa/IOYHbIX Nopoa. Bepo-
ATHO, B 00pa3oBaHHM OPraHMYeCKOro BEILECTBA COBPEMEHHBIX M [IPEBHHX
OCaJIOYHBIX OT/IOXKEHWH MpPHHUMAJIH yYacTHe pa3Hble OPraHMIeCKHe COeJHHe-
HHA: OenKH, AMHHOKHCIIOTBbI, YITIEBO/IbI, TIHTMEHTHI, OPTAHHUECKHE KHCIIOTHI
H ap. QopMHpoBaHHe OpraHuyeckHx 00pa30BaHWH THIA camponeneit npowc-
XOMWIO B 3aCTOMHBIX 30Hax OGacceiiHOB, IJ€ OTCYTCTBOBAIM MpOILECCHI
OKHCJIEHHA. JTO [aeT OCHOBaHHME [MpelnoJiarats, YTO B TaKHX YCJIOBHAX
ONHOW M3 OCHOBHBIX peaKlMWil SABJIANACH PeAKUMA MeJlaHOMIHHOOGpa3zoBa-
HUA — peakiisg MeX/Iy COe/JMHEHHAMH, CO/IEPKAlMMH aMHHHbIE M KapGo-
HWIIbHble TIpPYNMbl, T.6. TJIABHBIM OOpAa30M peakuMs MexkIy IpPOoIyKTaMH
pacnapja GenkoB — aMHHOKHCIOTaMH M yrieBogamMu. OcHOBHEBIE 3Tambl Meja-
HOMIHHOOGPA30BaHHUs OMUCAHbI HaMM B MoHorpapuu [169].

Bniepsble MOHATHE O IpOLECCe MeTaHOHMHOOBPA30BaHHA BBeN (paHily3-
CKHH HcclenoBatenb Maiiap. Maliap nokasal, YTO NpPH  B3aUMOIEHCTBMH
AMMHOKHC/IOT C BOCCTAHABJIMBAIILMMH CaxapaMH IPH MOBBILIEHHBIX TeMIIe-
parypax oO6pa3ywrcd TeMHOOKpALUEHHbIE amopdHbIe a30TCOAEpXKaLiHe Npo-
NYKTbl KOHIEHCAIMK, HA3BaHHbIE MM MeJJAHOHTIHHAMH [457, 458]. O6paso-
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BaHHE MENTAHOMIIMHOB, 1O MHeHMI0 Maiapa, OCHOBaHO Ha B3aHMO[ECHCTBHY
rpyrmnet NH, aMHHOKMCIOT ¢ anmbAerMIHOH WIM KCTOHHOH IpYIIHPOBKOIl
caxapoB. M3yueHHas MM peakiMs TOJIyuyNa Ha3Bayue peakuwd Maiapa.
JanbHelieMy H3yueHHI0 3TOH peakuWH MOCBALUEHO OONbLIOE YHCIO MCCre-
nosanuit [334, 335, 87, 169, 326]. B Hactosiee BpemMa MHOTHMH HCCIIC-
[OOBaTeNAMH TOKa3aHO, YTO B3aHMOJEHCTBHE AMHWHOCOEOHHEHMH ¢ KapGo-
HWIBHBIMH COE[IHHEHUAMH MOXeT IPOHUCXO[IMTh HE TOJBKO MpH MOBbILIEH-
HBIX Temnepatypax, Ho u npu 30-37° C. Ilporexanue mnpouecca MesiaHo-
HIMHOOOPa30BaHHA TNpPH HEBBICOKOH TeMMepaType M BJIAKHOCTH YKa3bIBaer
Ha BO3MOXHOCTb €CTECTBEHHOTO pACHPOCTPAaHEHHA ITOH PeaklUuH B MPHpPOL-
HbIX YCNOBHAX: B TouBax, Ttopdax, wiax u 1.4 [Ipouecc MenaHoumuHO-
00pa30BaHHA XapaKTepH3yeTCs IJaBHbIM 06GpPa3oM NOABJIEHHEM TeMHOOKpa-
IIEHHBIX BbICOKOKOH[EHCHPOBAHHBIX BELIECTB — MEJIAHOMIHHOB. B 3aBHCH-
MOCTH OT KOMIIOHEHTOB, YYacTBYILIMX B peaKLMH, H OcoBGeHHO OT cTene-
HH KOHJICHCAIIMH MEJIAHOMIHHBI MOIYT HAXO/IMTCA B PacTBOpe MIM BbINa-
[JaTh B OCaJIOK B BH/IE TEMHOOKDAILUEHHBIX, KOPHYHEBBIX, HEPACTBOPHMBIX
coequHeHHit. B HacTosAwee Bpemsa npefcraBieHue ob 0Dpa3oBaHMM MelNaHo-
WIHHOB 3HauMTelbHO pacumpeHo. Ilokasano, uro peakims Maiipa mexy
d@MHHOKHCIIOTAMH M C€axapaMH ABIAETCA JIMIIb YacTHBIM CliyuyaeM brow-
ning — peakuMH HedepMeHTaTHBHOrO TIOKOPHYHEBEHMA™, KOTOPas MOXCT
HaO/moOaAThCA TPH B3aWMOJEHCTBHM DAa3THUHBIX OPraHMYECKHX COeMHEHMIl,
comepxalmx CBOBOIHbIE aMHHHBIE W KapboHuunsHeie rpymnsr [87, 169].

Peaxuusa “mokopvuHeBeHHA” Habnmiofanack He TONBKO MPH B3aHMOZEH-
CTBMH BOCCTaHABIIMBAWIUMX caxapoB ¢ GelkamMM H NOJMMINENTHIAMH, aMHHa-
MH H conAMH aMMoHMA. Kpome caxapoB, B peaklMH C . a30TCOMEPKALIHMH
COE[IMHEHUAMM MOTYT YYaCTBOBATh YPOHOBbIE KHCIOTbI, aCKOPOMHOBAaA KHC-
J0Ta, TNMOKCAlb W METWITTIHOKCanb., YTIIeBO/bl, He COJepXKaluue CBO-
HbopHoN KapOOHWIBHOH IpPYINbl, HE BCTYNAWT B PEAKLUHI0 C AMHHOKHCIIO-
TaMH. g

Maiiap BrepBbie BBICKA3aJl MBICIIb O TOM, YTO MeJIAHOMIMHOBAfA peaKiys
MOXET CIIYXKHTh OCHOBOH Ui 06pa30BaHMA I'YMHMHOBBIX KHCIIOT B MPHPOJE.
On yxaszan Ha pA7A CXOOHBIX MNPHU3HAKOB, COMMXKAIOIMX MENAHOWIMHBI M
TYMHHOBBIE KMCTIOTbI: LBET, BA3KOCTh, PaCTBOPHMOCTb, Hamuuue yHKIMO-
Ha/lbHBIX TIpPYIN, NOBe[leHHe MpH BBHICOKHX Temmnepatypax. JHlepc u Teiic
[334, 335] mnpuBOOAT pAn [10Ka3aTelbCTB TOrO, YTO TYMHHOBBIE KHCIIOTHI
obpasyiorca B pe3yibTaTe MENaHOMIHHOBOH peakLHMH B TNPHPOIHBIX YCIIO-
BHAX.

JHAepc mNpeIONKMI cXeMmy O00pas’oBaHMA, B OCHOBE KOTOPOH JIEXKHT
MENIAHOM/IHHOBAasA peaKlua, IpPOTeKalomas MNpH YYacTHH OCTATKOB KakK
PACTHTENbHBIX, TaK H )KMBOTHBIX OpPraHM3MOB H Belyluas K o6pa3zoBaHHIo
TYMHHOBBIX KHCIOT. JTy TEOpHI0 MNOMNEPHWBAKT M MNPHHUMAIOT Teneph
., MHOTHe HccrefioBaresi s OObACHEHHWA OOpPa30BAaHWA T'YMHHOBBIX KHCIIOT
B Tpolecce reHesuca yrns, canpomene#t [35, 93, 123, 124, 169, 325, 398,
436, 532]. Peakums MenaHOMIMHOOGpa30BaHHA COMpOBOXIaeTcs oBpasoBa-
Huem GONBILOrO ¥MCIa NPOMEXYTOUHbIX NpomykTos [91, 169, 396, 397].
BonblMHCTBO ~ HMccrefioBaTeNel B HACTOALEE BPeMS IIPHIIEPXKUBAKTCSA
MHEHHA O TOM, YTO B NEPBbIA IepHOI B3aMMOJCHCTBHE AMHHOCOEIMHEHHH C

KapOOHMIIBHBIMH COE[ITHHEHHAMM MIET Mo THIYy oOpa3oBaHua umM¢doBLIX
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ocHOBaHMA WIH N-TJIIOKO3HI0B M B 0BleM BHIe MOxeT ObITh IpeicTaB-
feHa ciefyoimmmM o6pazom:
H\ | '
R—C=0 + /N—R —» R—C=N—R + H.O

N H | :

H H
[l oBbIE OCHOBAHUSA B PACTBOPAX HAXO/IATCA B PABHOBECHH C HX “1abibHO”
¢opMoii —  N-rnmuKo3nIaMu:

+ :
RNH Rlﬂﬂ R—‘.I'IJH R—TH
I
H—C ‘1:" (I:IH CH,
H—C—OH + H—C—OH + C—OH co
+H -H - |
HO—CI'-—H 0 == HO—C—H —— > HO—C—H <— yo_C—H
H_(I:_OH H—C—OH H—C—OH H'—(IT—-OH
H—C H—(E—OH : H—C—OH H—(l:—OH
CH,OH CH,0H CH,0H H,O0H
N ~ rmoxoaIun KaTHOH sHonsHas popma KeTo-hopma
ocHoBaHHua Uludda N - rmoxko3uoa

N-rmMKo3uabl — BechbMa peaKIMOHHOCIOCOGHbIe coeduHeHHsA. OHH JIErKo TH-
ApONM3yW0TCA; 06pa3sylT KOMIUIEKCHI C PAIOM METalljIoB, yyacTBYKT B IOCT-
POEHHHM pa3JIMUHBIX a30TCOMEPXKALUMX reTepOLMKIIMYECKHX COoeqMHeHHH, N-
IJIHKO3HBI JIErKO MpeBpallialoTcA B M3OMepHble IHOKCHAMHHOKETO3bI THIA
H30TJIMKO3aMHMHA. JTa peakUMA H3BeCTHA KaK IeperpynmupoBka Amajo-
pu [169].

Ha ocHOBaHMM MHOIOYMCIIEHHBIX MCCIIEIOBaHHH, MOCBALIEHHBIX MeIaHOH-
OMHOBOH peakuuu, Xomk [396, 397] npemmoxwt cxemy obGpasoBaHus
MeTaHOMIMHOB. B 3T0i cxeme coBpaHbl Bce THMNBI peakimii, oBHapyKeHHbIe
Pa3MYHBIMH MCCIIEIOBATENIAMH MPH H3YUEHHH MOMENbHBIX CHCTEM MeJIaHo-
HOMHOBOH peakiuuu (puc. 34). Cxema, npemunoxeHHas XomkeM, SABNAETCA
NepBO# MOMBITKOH  CHCTEMATH3MUPOBaTh MHOTOUHC/IEHHBIE [IAHHBIE O CIIOX-
HOM Tpoluecce MenaHouauHooGpasoBanua. [lpu nomoum atoit cxemsi
MOJXKHO BBIIEJIMTh OCHOBHBbIE 3BEHbA MEJIAHOMMHOBOH peaKuMu: oBpa3oBa-
HHe coefMHeHWH THNA LUMGGOBBIX OCHOBAaHHH, AIb/IOJIBHYI0 KOHIEHCALMIO,
aNbIErHI0AMHHHYI0 KOHJIeHcalHio, o6pa3oBaHHe MeJIaHOMIMHOB-TIOJIMMEPOB.

Panee MBI McClleOBaJiM peaKlHi0 MEJIAHOMIHHOOODPAa30BaHHA C XHTHHOM
H TIIOKO3aMHHOM B CBA3M C M3yYeHHEM MHCKOMNAEMOro OpraHMYecKoro
BewecTsa rpantoiuToB [168, 169], Ha OCHOBaHMU HEro MPeAjIONHIH CXeMY
MenlaHOMIMHOO6pa3oBaHHA M3 XHTHHa (pHC. 35). Ha ocHOBaHMH CXeMbI
Xomka u npencrapsenmit ®naitra o6 ydyacTHH a30Ta B 0Gpa3’OBaHMM IyMH-
HOBBIX KHCNOT (pHc. 32) MBI Takke MNpelioNWiH obuyio cxemy oBpaso-
BaHMA TyMMHOBBIX KHcioT (puc. 36). CornacHO HaHHOH cXeme, maTepHa-
noM s o6pa3oBaHMA TYMHHOBBIX KHCIOT MOTYT CIYy#MTh KakK NMPOAYKTbI
pacnaja pacTeHHH, >XMBOTHBIX M MHMKPOOPraHM3MOB, TaK H MNpPOAYKThI
o6mena nocnemmux. B o6pa3oBaHMH I'yMHHOBBIX KHCJIOT MOTYT NPMHMMATh
yyacTHe aMMHOCOeJMHeHHMA M caxapa (MenaHOMJMHOBas peakuusa c obpazo-
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Caxap™+ aMHHOCOEIHHEHHE
(amsnosa)

N ~rmoKOIHMHH

+H10

(neperpynnHpoBKa AMagopH)
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P u c. 34. Cxema o6pazopanus mMenaHouIuHoB [396]
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T T~_

/
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/ N H APYTHE aIbACTHIbI BCLUECTBA o)
=

oy R +/

/
s, + +
~ . ~
" amHHOCOE/IHHeHHA WM NH3
= -~
PACTBOPHMBIC MeJIAHOM/IMHBI

l

HepacTBOPHMBIC BLICOKOKOH-
NeHCHpPOBAHHbIe MENIAHOWIbI

Puc.35. Cxema npeBpalueHns XHTHHA B IPHPOJHEIe Tipoliecchl [87]
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paHHeM LMGPQPOBBIX OCHOBAHWH), apOMATHYECKHE COeJMHEHHA (rJIaBHBIM
o6pa3omM NMPOAYKTHI PACNajia JIMrHHHA, nosudeHonsl, GraBoHOUB! U 1p.) W
XMHOHBI, pearMpyloliieé ¢ aMHHaMHM, aMMHaKoM. B npemioxeHHO# cxeme
foNblIOe MECTO 3aHMMAKT META/UIbl KAaK KAaTaJM3aToOphl NMPOMEXYTOYHBIX
peakunii. BepostHo, B npouecce ocagkoobpasoBanua B BOAHbIX BGacceiHax
npouecc HOPMHPOBAHHA TYMHHOBBIX KHCIOT HOET COIJIACHO TpPaBOil YacT
cxeMsl, T.e. yepes obpasoBanue MesaHoMaMHOB. IIpH oGpa3zoBaHMM ryMHHO-
BbIX KHCIOT B Topdax M yrnax Oomblioe yyacTHe NPUHMMAET JIHTHHMH.
COOTBETCTBEHHO 3TOMY Mpouecc 0Gpa3oBaHHUA T'YMHHOBBIX KHCIIOT B 3THX
OTIOKEHHAX MIET COrjiacHO JieBOH cTopoHe cxembl. Ilpu pacemortpenuu
CXeMbl TYMHHOBBIX KHCIIOT, TpPEJIOXEHHOH HAMM, IPHBJIEKAT BHMMAHHE
HepacTBOPHUMBIE MEAaHOW/IMHBI, TAK KaK OHH MOryT oGpa3oBaThcs, MHHYH
CTa[HI TYMMHOBBIX KHcioT. BeposaTtHo, B mpoueccax ocamkooGpa3zoBaHHA
HEpaCTBOPHMBIE MEJIAHOHIMHBI COCTABJIAIOT 3HAYMTENIBHYI0 4YacTh OpraHHYec-
Koro BemectBa ocagkoB. OHM XapakTepu3ylTCA MajioH peaKklUMOHHOH
CIIOCOOHOCTbI0, HE HMEIT KapOOKCHIIbHBIX TPy,

O6pa3zoBanve TYMHHOBBIX KHMCIOT H MeENAaHOMIMHOB TIpeAcTaBiifeT coboi
mpoLecC reTeponoNHKOHIeHcauMu ¢ Boytesnenwem NH,,CO, u mp. OcHos-
HBIE MOJIOXKEHHA O PeaKUMH TeTeporOJMKOHIEHCALMH [JaHbl B MOHOrpadHsax
[237, 137]. Kak u3BecTHO, peakuMed TOJIMKOHJEHCAUHH ABIACTCA
peaKklus COEJHHEHHWH HECKOJIBKMX MONeKyJ, HAywasa ¢ ob6pa3oBaHHeM
NONMMepa, KOTOpas CONMPOBOXIAETCA OTIUETUIEHHEM TPOCTEHIIMX COeqH-
HeHWH — BOMBI, aMMHaKa, CIHpTa M Op. B mnpouecce rereponoaMKoHeH-
calM¥ y4acTBYIOT Pa3HODO[HBIE MOJEKYJNbl. JTa peakiHsas MOXeT ObiTh
BBIpaXKeHa cnenymumm YPaBHEHHEM:
nX-R-X+nY— R_Y - X— (R-Z-R- Z), - R- Y+ (2n-1)a,
rie X u Y — dyHKuMOHaNbHbBIE rpyunm MOJIeKYJl YYacTBYIOLIMX B pe-
aKkumW; Z — rpynna, CBA3BLIBAWIUAA OCTATKH pEArMpPYIOILMX MOJIEKYII;
@ — MOJIeKy/a BbIIeNAlLIerocs npocreiiiero Bemwecrsa [237]. Boamox-
HOCTh Y4acTHf MeJIaHOMIMHOBOH peakiMH Mex/1y YIJIeBOJaMH M aMHHOKMC-
notaMH B 0Bpa3’oBaHMM TYMHWHOBBIX KHCIOT pomyckawT CTeBeHCOH H
Barnep [530]. Omm cumrawrt, yto peakuns Maitapa ocoGenso morna GbiTh
AEHCTBEHHOH NpH CHHTE3¢ T'YMHHOBBIX KHCIOT B YCJIOBHAX KOHTHHEHTAllb-
HOro KMMaTa, Pe3KHX H3MEHEHHH TeMIepaTypbl, BIIAXKHOCTH M Hppaaua-
LK.

Hamuuyme mnpomnecca MenaHOMIMHOOOGPA30BaHHA B TNPHPOIHBIX YCIOBMAX
YCTAHOBJIEHO IpPH HM3YYCHHH KOXH MCKOMAeMOro »MBOTHOIO, a TaKxe TpU
HCCIIeOBAHWHM 0BpPa30BaHMA I'YMHHOBBIX KHCIIOT, 0OpasyomMXcA Ha HUKHEH
YACTH Ta/UIOMa JHLIAAHMKOB, pacTywwx Ha guopure [169]. Ilokasartens-
CTBOM 00pa30BaHMA MeEJIaHOW/IMHOB B Ipoliecce 00pa3’oBaHMA KOCTHOTrO
HETPUTA TaKXe CIY)KMT BOCIPOM3Be[eHHE JTOH peakUMH IPH HarpeBaHHH
cBexaix Kocreir pei6 [104]. [IpucyTcTBHE COEAMHEHMH THHA I'YMHHOBBIX
KHCIIOT B PAKOBHHAX OeNeMHMTOB TaKKe CIYXMT J10Ka3aTelbCTBOM BO3-
MOXHOCTH 00pa30BaHHA TI'yMHHOBBIX KHCJIOT M3 GelKOB W YI/IeBOJOB, rie
peaKuMs MeNaHOMIMHOO6pa30BaHHsA AB/IACTCA NMPOMEXKYTOUHOMH.

HecoMHEHHBIM [10KAa3aTeJIbCTBOM IpOIEcCa  MENaHOMAHHOOGpa3oBaHus,
NPOMCXONALIETO B MPHPOJHBIX YC/IOBHAX, ABIATCA NPOLECCHI, MPOMCXO-
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Ta6auya 22

InemenTHbii cocTas (B %) MeTaHOMIHHOB H TYMHHOBBIX KHcnoT [398]

MenaHOMOHHBI I'yMuHHOBbIE KHCIOTHI r ®
Inement [168, l69l [5“] ymaThl Driopuibl
C 54,73 46,2-46,8 55,0
H 517 4,1- 5,9 44
N 5,04 0,7- 5,1 14
0 35,06 31,8-47,3 38,5

psmMe B Topde, BeAywmMe K ero camopasorpeBandio. Tak, NpH pasorpesa-
muH wrabens ocoxkoBoro Topda 10 77—84° C NMPOMCXOMMT pe3koe CHUKe-
HHE COMEpXaHMA AMMHOKHCIOT (NM3MHA, aprHHMHA, LMCTEMHAa, THCTHOMHA H
cepHa Ha 40—60%) mOpH ONHOBPEMEHHOM YBENHUEHHH HErHIPOJIH3YeMBbIX
a30THCTBIX COEMHEHHH U ammuaxa [164, 165, 218].

Hepasno Xoepunr [398] npoBen jkcnepHMeHTalbHbIE CPaBHHTEIBHbIE
MCC/IC[JOBAHHA TYMMHOBBIX KHCIOT M MEJIAHOM/IMHOB, MOJIYYCHHBIX WM
MCKYCCTBEHHO M3 cMecedl YI/ieBOIOB M aMHMHOKMCNOT (B oTHoueHuH 12:1,
pH=8,0). OH ormeuaer, 4TO MeNaHOMMHbI M T'YMHHOBbBIE KHCIOTBI HMEOT
[OBONBHO ONH3KHMA 3IEMEHTHBIH COCTAaB, HO MEJIAHOMIMHBI 3HAUMTENIBHO
omnyatoTca Gonee BLICOKMM coiep)xaHHeM a3sora (Tabu, 22).

IpenapaTel MenaHOMIMHOB, NOJIYYeHHbIE M3 CMECH IJIWKO3bI C 5 anmuda-
THYECKHMH aMHHOKHCIOTaMH, XoepHHr HccnesioBan npu nomomn MK-crex-
TpockonuH. Beino ycranosneHo Gombuioe cxonctBo MK-cmextpop MenaHo-
HOMHOB H TYMHHOBBIX KHCIOT (pHc. 39). Bouta oBHapykeHa MHTEHCHBHOCTD
npu 2,9 M, COOTBETCTBYIOLIAS BOJIOPOAY THAPOKCHJIbHBIX TPYII, YCTaHOB-
NEHO TaKXe HalmHuMe KapOOKCHIIBHBIX M KapBoHwisHbix rpynm. [anee
MEJIaHOM/IMHBI M I'YMMHOBble KHCIIOTBI BBIIEPXHBAJIMCh B TeueHHe 12 yacoB
B 0,1 MFe,(S04),,nocne vero Gbu1 monyueH mecc6GayepOBCKMHl CHEKTP
abcopbiumK. B0 ycTaHOBNEHO KaK B MENAHOMIMHAX, TAK M B IYMHHOBBIX
KHCJIOTax HAJIMYHe [OMBAJIEHTHOrO >eJie3a, YTO yKa3biBaeT Ha oBpasoBanue
KOMILIEKCOB. JTO MOATBEPXK/IAeT [IaHHbIe, MOJyuyeHHble Hamu panee [169]
06 ofpa3oBaHHH KOMIUIEKCHBIX COeMHEHHIl pAla MeTANNOB C IYMHHOBBIMH
KHCIIOTaMH W MelaHOMTHHaMu. [IpomyKTel, MNOJyuYeHHble TPH CHIIBHOM
OKHCIICHHH XPOMOBOH KMCIOTOH MEJIAHOMAMHOB H TYMHHOBBIX KHCIIOT,
HCCIle/lOBaHHbIE 3aTeM XOepHHrom INpH MOMOLIM ras’oBoi Xpomarorpadum,
ObIMM MOYTH TONHOCTBIO CXOAHBbL. OIHAKO HCCTIETOBAHHAMH INPH MOMOILM
Macc-CIEKTPOMETPHH TPOIAYKTOB OKHCIIEHHA OKHCbIO MEOM B CHIIBHBIX
wenouax npu 170° C (3 yaca) GbuTO MOKA3aHO, YTO TYMHHOBBIE KHCIOTbI
06pa3syiT HeBONbIIOE KONHYECTBO aPOMATHYECKHX M (DEHONBHBIX KHCJIOT, B
TO BpeMs Kak IpH OKHCIEHHH MENaHOMIMHOB 3TH COe/IMHEHHA ObUIH
0GHapy>eHB! B OYEHb MAJIBIX KOJIHYeCTBaX. XOEPHHI MCCe10Ban MpONYKThl
MMponu3a menaHowauMHos (muponua npu 170—220°C, 3 pua); nocne aroro
NPOJLyKTHI MUpONU3a GbUIM OKHMCIIEHb! OKHMcbio Me[H. [lpH momomm macc-
CIEKTPOCKOMAH OH 0OHapyxun B pacTBOpe MNPHCYTCTBHE (PeHONbHBIX
KHMCIIOT. JTO [1a/l0 €My OCHOBaHHe IpPEe/ICTaBHTb, YTO APOMATHYECKHE CTPYK-
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P u c. 38. U3MeHcHHe ComepKaHus pasnuuibiX (OpPM a30Ta B 3aBHCHMOCTH OT TeMIiepaTy-
pol pazorpesanus Topda (B % K obluemy aszoTy Topda)

1 — aszor, runponusupyembiit 20%-noit HCI; 2 — ammuaunbiil 30T B BOOHOM BhITAXKIK ¢}
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Puc. 39, HK-cnekrpel abcopbunm mMe/laHOMIAHMHOB H TYMHHOBbLIX KHCIIOT

I — v yMuHoBbie kucnotsl; [l — MelaHOMANHBL CHHTEIMPOBAHBLI W3 FIIOKO3IBI H CMeCH
5 anMQaTHIECKHX AMIHOKHCIIOT [398]
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TYpbl oﬁpasyloTcn B I'YMHHOBBIX KHMCIOTAX Ha paHHHX CTAa/IHAX [IMareHesa
OPraHHYeCKOro BeIIeCTBA M, CJICIOBATENILHO, - HEODA3ATEIbHO MX HAIHuMe B
KayecTBe I[EPBHYHOTO MaTepHana [Uia 00pa3’oBaHMA TIYMMHOBBIX KHCIIOT.
Hccnenorannsa XoepHHra TMOATBEPXIAIOT HALLM MPE/ICTABIICHHS, BbICKA3aH-
Hble padee o ToM [93, 169, 325], uTO MeJIAHOMOMHOBAS PEAKLMA SABIACTCH
NPOMEXYTOYHOH TNpH 00pa30BaHMM T'YMHHOBBIX KHCIOT M BOOGLIE MCKONa-
€MOro paccesHHOTO OPraHHYeCKOro BelllecTBa. B HacTosulee Bpems MHOrHe
HCCIIe/loBaTeNM NMpPH3HAKT 00pa30BaHHe MeENaHOMIMHOB KAaK IPOMEXYTOUHYI0
craguio 06pa3oBaHMA OPraHHYEeCKOro MaTepuasna I'YMHHOBOIO THMa B MOp-
ckux Oacceitnax. Tak, Huccenbaym [475] npemnaraer cxemy oBpazoBanus
TYMHUHOBBIX KHCIIOT M KeporeHa B MOpPCKMX OaccediHax M3 IUIaHKTOHA, T
MOTHMMEpbl THIIA MEJIAHOWIMHOB AIBJIAKTCA MPOMEXYTOYHBIM MPOAYKTOM. B
3TOM CXEMe OH MaeT Takke 3HaueHusa &' ° C [JIA TUIAHKTOHA -19%:),
PacTBOPHMbBIX IOHMEPOB THNa MenaHoMaMHOB (—20 wim — 21%o0) , dynbBo-
kucnor (21 wiu =22%c) , ryMHHOBBIX KHCIoT (=22 MIH - 23%) W Kepo-
reda ( §'2 C or -24110-27%) . ABTOp cuMTaer, 4TO B MpOLECCe NpeBpa-
meHusi yJIbBBOKMCIOT B I'YMHHOBBIE KMCIOThI [POHCXOIMT KOHIEHCALMs,
CONpOBOX/IAKIAACA NoTepel yacTH, oforamennoii '* C. 1o 610 HOKa3a-
HO aBTOPOM TIPH HMCCNE/IOBAHHH NMOYBEHHBIX (YIBBOKHCIOT. B cBA3M ¢ ITHM
HaMH coBMecTHO ¥ J.M. aMMOBBIM TOCTAaBIEHBI ONBITHI MO W3YYCHHIO
M30TONMHOTO COCTABA MENTAHOMIMHOB Ha pa3HOil CTAMM MX MOJHMMEpH3allHH.
Menanouaunsl BbUTH TOJIYYEHBl M3 TI0KO3aMuHa ¢ gobasnenuem 10 %-Horo
rugponusata 6enka (HCI 6bu1a yganeHa) npu HarpeBaHMM OMBITHOH CMecH B
teuenne 12, 24 wu 36 vacos. [lonyueHHble NOMMMEPHBIE COEIMHEHHA 110
pPAacTBOPUMOCTH COOTBETCTBOBAaNIH (DYNIBBOKHCNIOTAM, I'YMHHOBBIM KHCIOTaM
u keporeny. Ilpu 3Tom Gbino ycTaHOBNEHO cooTBetcTBMe Bemmumusl 6'2 C ¢
[AHHBIMH, TONyueHHbIMH HuccenGaymom, npuueM MenaHOM[IMHBI, I1OJIMMEPH-
30BaHHBIE /10 CTAOMH KepOoreHa, COAEPXAJM MEHbILUE TAXKEIOro Yrjiaepona,
YeM MENaHOMIMHBI THNA [YMHHOBBIX KHCIOT H TeM Gomnee (ynbBOKHCIIOT.
910 OObACHAETCA TEM, YTO B MpOLECcCe MOJIUMEPH3ALMU IPOUCXOIHT OTILEN-
JieHHe (YHKUMOHAIBHBIX TPYNI ¢ [OBBIIIEHHBIM codepxannem '3C
(Hanpumep, kapGokcwibHbXx rpymn) [63—65], mpu 3Tom oBpa3sylotcs
NONTHMeEpHBbIE CTPYKTYpPbl, 0OBOraieHHbIe H30TOTIOM C mno cpaBHeHHI0 C
MCXOIHBIMH MPOAYKTAMH pEeaKLHH.

H3BecTHO, 4TO B [pPEBHMX OCAJOYHBIX OTIOKEHHAX MPAKTHYECKH OTCYT-
CTBYIOT CBOBOJIHBIE AMHHOKHCIIOTBI, KOTOpbIE NIETKO MOTYT GbITh IKCTparu-
poBaHbl Cnaboii KHcnoTOH, cruproM WM Bomoi [77]. B Takmx mopomax
aMHMHOKMCIIOTBI 0BHapyuBalTCA TONbKO nocie ruaponusa 6H. HCL Tlo
MHeHHi0 JlereHca, aMMHOKHCIIOTHI, OTPE/ENeHHbIE NOCIe KHCIOTHOTO THApPO-
7M3a, BXOOAT B cocTaB HeBGelKOBBIX TOJNMMEPOB. MbI TaKKe CKIJIOHHBI
CYUMTATh, YTO TAKHE aMMHOKMCIIOTHI HAXONATCA B IOPO/IaX TONBKO B COCTaBe
BBICOKOKOH/ICHCHPOBAHHBIX, BBICOKOMOJIEKYIIAPHBIX OpPraHUYeCKHX CTPYKTYp.
[To Haumm NpeacTaBieHHAM,  TaKHe TPOCTRIE OpraHHY€CKHEe COeJMHEeHHH,
KaK aMHHOKHCIIOTBI, YTIJIeBOIbl, NPOCTbi€ OPraHMYECKHE KMCIIOThI, HE CMO-
rmu Gbl COXpaHATBCA B CBOBOJHOM H [axe B ancopbUPOBAHHOM COCTOSIHMM
Ha CHJIMKAaTaX B TeYeHHe MHOIMX MHJUIHOHOB JieT B OCa[IOYHBIX TMOpO/aXx.
Hx COXpaHHOCTh, HECOMHEHHO, CBf3aHa C NnoTeped pacTBOPUMOCTH H CO3[ia-
HHEM 3aILUMTHBIX YCIOBHH TpOTHB JIeHCTBHA MMKPOOPIaHH3MOB. Hamu
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Pwuc.40. Bo3moxHble MyTH MpeoOpa3oBaHHsA OPraHHYeCKHX OCTATKOB
OpPraHH3IMOB OCafIOYHBIX OTIIOXEHHAX

6bUI0 MOKA23aHO, YTO HAWIYYLLME YCIAOBHA COXPAaHHOCTH AMHHOKHMCIIOT,
nopGbUPHHOBBIX COEMHEHHH, TYMHHOBBIX BEILECTB B COBPEMEHHBIX OCAZIKaX
CBfA3aHBI C OTCYTCTBHEM KHCIIOpPO[A, C HaJIMYMEM BOCCTAHOBHMTENBHOH Cpe[bl
B ocamkax. I[IpH ompeneneHHbIX YCIIOBUAX aMHHOKMCIOTBI, YIJIEBO/bI, Opra-
HHYeCKHe KHUCJIOTBI H [pYrHe coelHHeHMsA GHOreHHOH NMPHPOJBI HE pa3pyilia-
0TCA, a BCTYMAaT B XUMHUECKHE peakLHH, yvyacTBywT B 00pa3oBaHHH
BBICOKOKOH[IEHCHPOBAHHBIX MOJIMMEPHBIX CTPYKTYP, KOTOpbIE COCTaBJIAKT
OCHOBHYI0 MacCy MCKOIAaeMOro OpraHMYeCKOro BEIIECTBa OCaJIOYHBIX MOPO..
OGpa3zoBaHHe BbICOKOKOHIEHCHPOBAaHHOTO OpPraHHYeCKOro BellecTBa [IpeB-
HMX OCA[KOB CBA3aHO C LEJBIM LUHKJIOM CJIOKHBIX XHMHYECKHMX NpOLECCOB,
¢ yvyactHeM GOMNBILOro YMC/Ia Pa3sHbIX OPraHWYECKHX COCJMHEHHH M MeTall-
JIOB-KATANM3aTOPOB. BepoATHO, KeporeH M OCTATOMHOE OpPraHHYecKoe Be-
LIECTBO OCAJOYHBIX OTIOKeHHH (mocie 06pabOTKHM OpraHMYeCKHMH DPacTBO-
PHTENIAMM) TpPEeACTaBIAIT COGOH KOMIIEKC MOJIMME POB-TeTePONOITHKOH/ICH-
' C4aToB, IPOAYKTOB MHMPONH3a H MEJIAaHOMIMHOBOH peaklUHM pa3HOH CTere-
HU YIUTOTHEHMsA M CIUMBKH. B Gosiee IpeBHMX OCaJOYHBIX MOpOJAax, BEpOAT-
HO, MpPOM30LUIO [anbHeillee Mpeobpa3oBaHMe OPraHMYECKOro BELIECTBA B
HANpPABJIEHHH €ro YIUIOTHEHWsA, apoMaTH3auuH. B ofmem Buae Mbl mpepcra-
BJIfieM ClIe[IyIOllMe 3Talbl B HAMpaBJIeHWH NpeBpalleHHH OCTATKOB OPraHH3-
MOB B OcaJKax B TeyeHHe reonoruyeckoro Bpemenu (puc. 40). Ecnu B3ATH
32 OCHOBY HAalM MNpENCTaBjieHWs 00 OCHOBHBIX HaNpaBJIeHMAX MPOLECCOB
npeobpa3oBaHMA OPraHMYECKHX BELIECTB B OCAJKaX, TO CTAHOBMTCA IOHAT-
HbIM, TOUYEMY Ha pasHbIX CTafMAX AHAreHe3a HCKONAEMOTO OpraHHYecKoro
BElLeCTBa ITIOCHE €ro THIPOJIH3a ONpedeNsAioT PasHbIH COCTaB M KOJHYECTBO
AMHMHOKHCJIOT.
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B cospemennbix ocagkax o3ep, B moyBax, Topgax CYLIECTBYIOT CTPYKTYy-
pbl, HE OTIHYAIOLLHECA BbICOKOH CTeNeHbio MOJIMMEPH3ALMH, B CBA3M C
3TUM B pe3yJIbTaTe THIPOJIM3a TYMHHOBBIX KHCIIOT Mbl Nojiyuyaem 16—18
aMMHOKHCTIOT. B coctaBe paccesHHOro OpraHMUecKOro BELIECTBA OCA/I0UHBIX
nopoj oﬁﬂapynmsamr nocne ruaposiiv3a TOJBKO HECKOJIBKO aMHHOKHCIIOT,
B OUYEHb MAIbIX KOJIMYECTBAX, OT/IHYAKLIMXCA BBICOKOH XMMHUECKOH M
TepMHYECKOH CTaDMIIBHOCTBIO, mnocsiefHee HaGllio[eHWe COBMAjaer ¢ mpej-
craBneHuAmMH JibencoHa u BanneHraiina.

Takum o0GpasoM, COCTAB H KOJIMYECTBO AMMHOKMCIIOT, ONpeesseMbiX
nocne THAPONM3a, XapaKTepH3ylT CTeleHb MNOJMMMEpPH3alMH, [MareHe3 |
KaTareHe3 MCKOINAeMOro OpraHMyeckoro BeuiectBa. Ha ocHoBawuu u3noxen-
HOro mMartepuana Mbl NPHUUIH K 3aKJIIYEeHHK O TOM, 4YTO aAMHHOKHCIIOTbI
ABJIAIOTCA O[IHMM H3 INOKa3aTesieil FeOXMMHYeCKHX MpOLEcCcoB, MPOHCXO/IA-
IIMX B OCAJIOMHBIX OT/JIOXEHMAX B TeueHHe reosnoruueckoro Bpemexu. Paee
BbINIO YKA3daHO, YTO B TIMIPOJIM3ATAX TPOAYKTOB MMHPONU32 HAXOAAT [IPYTHE
aMHHOKMCIIOThI [0 CPaBHEHHMIO C T€MH, KOTOpble ObUTH B3AThI [UIA THPOIH-
3a. Cama no cebe peakuus reTepoNnONMKOHJIEHCAIMH, WAYLIAA MpPH B3aHMO-
ACHCTBHM (YHKLMOHAIBHBIX TPYIN pa3HbIX OPraHHYECKHX COEeIHHEHHH,
CONPOBOXIAETCA BhUIENIEHHEM MpocThix Monekyn — H, 0, NHy, CO, u 1.1
Itum  oOBACHAETCA TO, YTO NPH THAPOIM3E PACCEAHHOr0 OpraHU¥YecKoro
BellleCTBA MOPOJl MBI NOJIYYaeM OYeHb OrpaHMUCHHOE KOJIHMYECTBO AMHHOKHC-
nor. B l'lp()l].eCCE KaTareHesa OCajloyHbIX IIOpOJ 1O/] BIIMAHMEM J1aBIIEHHA H
TEMIEpATypbl WET OJIHOBPEMEHHO KaK JIECTPYKIIMA OpPraHMYeCKOro Bellec-
TBa, TAK H CTPYKTYPUpPOBAaHHe WM CLUMBAHHE, CONpPOBOX/alolleecs YBEIH-
YeHHEM MOJICKYJIAPHOrO Beca. J'l.eﬁcmmenmo, KOJIIMYECTBEHHOE CO/iepXKaHHue
OpraHHuecKOro BellecTBa B [IPeBHMX CJaHlaX, M3BECTHAKAX HEBBICOKOE, HO
OpraHHYeCKOE BELUECTBO B HUX YacTO OTIIMYAETCA BBICOKOH CTENEHBI KOH-
neficupoBaHHoCTH. [lpefcTaBneHHe O MOBENECHHH OpPraHUYECKOro BEIIECTBA
NpH TOBBILIEHHBIX [ABJIEHHAX M TEMIeEpaTypax B OCAJOYHBIX MOPOJAX MBI
OCHOBBIBaeM Ha OOIIMX 3aKOHOMEPHOCTAX TePMHYECKOro pacrnaja MolHMe-
poB, passuTbix B.B. Kopumakom [137].

Taxum o06pazoMm, pacceAHHOE OpPraHMYeCKOe BEILECTBO B OCAJOUHBIX
MOPOAaX MOMKHO PacCMaTpHBaTh KaK KOMIUIEKC BbICOKOKOH/ICHCHPOBAHHBIX
NpOAYKTOB peaKklMH [reTeponoMKOHIEHCAIMM W MHPOJIH3a OpraHHYecKHX
coe[lMHeHHil GHOreHHOH TpHpoabl (MPOIYKTOB pacnafa pacTeHHWH, KUBOT-
HBIX, MHMKpOOpraHusmoB). B cBA3M ¢ JTMM cTaHOBHTCA GoJiee ACHOI
MpHYMHA COXPAHHOCTH AMMHOKHCIIOT B OCA/IOUHBIX OTJIOXKEHMAX. BeposaTHo,
B Ipouecce [MareHe3a OpPraHWYECKOro BEIECTBA COXPAHAKTCA B €ro cocra-
Bé UMKIIMYECKHE TPYNIHPOBKH, TIPH THIPOJIM3E KOTOPBHIX OCBOS0XKIAIOTCA
COXPaHMBIIMECH AMMHOKHMCIIOTHbIE OCTAaTKH, OBNajaioiike BBICOKOH TepMo-
crabunsHocTeto. [Ipu 2TOM B rMApONH3aTax Mbl HAXOIWM A4llaHHH, TTIHLMH,
BAJMH, JEHUMH, TJIyTAMHHOBYIO KHCIOTY (TepMOCTOHKHE aMHHOKHCIIOTHI).
OCTaTKH ITHX aMHHOKHCIIOT, BEPOATHO, COCTaBIANT GOKOBbBIE I'DYNIUPOBKH
NOJIMMEPHBIX  CTPYKTYp MCKOMaeMOro OpraHHYeCKoro BelwecTBa. Menee
XHMHUECKH YCTOﬁqHBble AMMUHOKMCIIOTHBIE OCTATKH MCHE3AJIH B I[IpoLecce
NOJIMMEpU3alHH B TeueHue reosIOrHYecKOro BPEMCHH. Takum o03pasom,
AMHHOKHCITOThI, OOHapy»XeHHble B OC&/I0YHBIX OTJIOXKEHUAX, MOIYT 3bIThb B
pasHon dopme, Mo-pasHOMY ObITh CBAA3aHbI H BXOIMTh B COCTAB pa3HbIX
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NOJMMEpPHBIX CTPYKTYp. Ha OCHOBaHMM M3II0XEHHOrO Mbl COCTAaBMIJIM Npef-
CTaBJIeHHE O BO3MOXHBIX ¢oOpMax CyIIECTBOBAHMA AMMHOKHCIIOT M HX
OCTATKOB B OCA/IOYHBIX OTJIOXEHHMAX, KOTOPOE Mbl BbIPAa3HIIM B BHJIe CXeMBI
Ha pHc.4]l. B 0cCa/louHBIX OTIIOKEHHMAX BO3MOXHO KPAaTKOBPEMEHHOE IpH-
cyTcTBHe CBODOIHBIX AMHHOKMCIIOT 32 CUET XM3HE[eATeNbHOCTH COBPEMEH-
HBIX MMKpOOpraHusmMoB-OakTepuil, rpubos, Bomopocnedi W ap. Hexotopoe
KOJIHYECTBO CBOOOIHBIX AMHHOKHCIIOT MOXET BBIJIENATHCA 33 CYET JIECTPYK-
MM MONIMMEPHBIX CTPYKTYp MCKoflaeMoro opraHuyeckoro seuecta. Kax
BHIHO M3 [peNCTaBJIeHHOH cxemsl (pHc.41), aMMHOKHCIOTHI MOIJIM Gbl
yyacTBOBaTb B pANE NPOLECCOB, KOTopbie npuBend 6bl Kk 0GpasoBaHHio
HCKONAeMOro OPraHHYEeCKOro BelLecTBa:

1. Peakims menaHouanHooGpasopanus (yCKopAeTCS NMPH YYaCTHH META/UIOB KaK KaTa-
JIM3ATOPOB) .

2. PeaKuns eCTeCTBEHHOTO MHposH3a GenkoB M aMUHOKHCIOT.

3. Ancop6uMsl Ha CHITMKATaX AMMHOKHCIIOT, YTJIeBOJ0B, TYMHHOBBIX KHCIIOT.

4. TocnegHue 2 peakLHH MOTYT MPHBECTH K YACTHYHOM paleMH3alMH B YCIOBHAX I10-
BBILIEHHBIX TeMIIepaTyp U JaBJICHHA.

Bce 3TH peakiMH MOTYT CINYXHMTb B KauecTBe Npe[iBapHTelIbHbIX ITarnoB
1A o6pa3oBaHHA TYMHHOBBIX KHCIOT H BBICOKOKOH[IEHCHPOBAaHHBIX Opra-
HuyeckuX obpa3zoBanui THma keporeHa. Takum o6pazoM, aMMHOKHCIIOTBI,
onpefenaemsble MOCIE THIPOIM3a OCAIOYHBIX TMOPOJ, Yalle BCEro He ABJIAT-
CA MEepBMYHBIMH W He XapaKTEPH3YHT COCTAB IEPBHYHBIX OPraHU3MOB,
CYLECTBOBABILMX B NpeBHMX GacceiiHax. Cxopee BCero OHH XapakTepH3ywoT
CTeneHb KOHJIEHCALMH MCKOMaeMOro OpPraHW4YecKOro BelIeCTBa, YTO Hepas-
PBIBHO CBA3QHO C /IHATEHe30M M KaTareHe3oM OCalouHbIX 06pa3oBaHMil.

B cKkeneTHbIX OCTaTKAaX OMpEeNenAnT CBQSOIHbIE W CBA3AHHbIE AMHHOKH-
cnotel. CBfi3aHHbIE AMHMHOKHCIIOTbi OMpeAenAlTca Mocie THAPO/IH3a Kak B
CKeJIeTHpIX OCTATKAX OPraHM3MOB, TAK W B OCaIouHbIX obpazosanuax. Ha
PHC. 42 MBI MpeCcTaBlAeM BO3MOXIible MCTOYHMKM OpraHMyeckux obpasosa-
HHH, C KOTOPHIMM MOXET BCTPETHTBCA MCCJIE/IOBATENb TpPH OMpe/iesieHHH
AMHHOKMCIIOT B COBPEMEHHBIX W JpeBHHMX ocagkax. Mccnenosatenu B
HEKOTOpbIX CIyyasx oBGHAapyMBaHT 3HAYMTEJIbHbIE KOIMYECTBA AMMHOKMC-
NOT WIM TMOMTH TONHBIAH MX COCTaB, XapaKTepHbld AnA Oenkos, B 0cagouy-
HbIX MOpOJax M MAaxe B mopojgax fokemOpus. B 10 e Bpems B CBEXHMX
PaKOBMHAX COBPEMEHHBIX JXHBOTHBIX HeT CBOGOIHBIX AMHHOKHCIIOT. Oca-
[IOvHbIe TOPO/bl, HE TNOJBEpXKEeHHble METaMOp(U3MY, TaKkKe He Cojlepkat
cBOGOIHBIX aMMHOKHCNOT. IlouTH MONHBIA COCTAB AMMHOKHCIIOT M HaJlMyHe
CBODOJHBIX AMHHOKHKCIIOT B [IPEBHHX OCA/JIOYHBIX MOPO/IaX, KOTOpble MHOr/a
HaXOOAT HCCJIelOBATeNM, BEPOATHO, OOBACHAKWTCA HATHYMEM OCTATKOB
COBPEMEHHOH MHKpOQIIOpHl H He XapaKTepH3yKT HCKOMaeMoe OpraHHyeckoe
BEIlIeCTBO OC4/104HbIX nopof. Hampumep, TakHe aMWHOKHCIIOTBbI, KaK LHC-
THH M LMCTeMH, TpuitodaH, THPO3HH, aPrHHUH H [IpyrHe HECTOHKHEe aMHHO-
KHCJIOTBI, YKA3bIBAKT Ha HaJMyMe KOHTAMMHALMH. [IpucyTtcTBHE CBOGOIHBIX
AMUHOKHCIIOT E OCA/I04HBIX NOpojax, Tem Gosiee B JIOKeMOPHHCKHX, cKopee
BCEr'0 CBA3aHO C [EHCTBHEM COBpeMEHHBbIX MHKPOOPraHM3iMOB. Yem BbiiLe
NoJMMepH3aLMA, TeM MeHblie COCTaB aMHHOKHMCIOT, onpejesseMblii 11oce
TMIPONIH3a OCA/IOMHBIX MOPO/. B cBA3M C ITHM TOABJICHHE B MCKOMNAEMbIX
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AMHHOKHCIIOTE! B OCA/I0YHLIX NOpoaax

[ , |

“Gurobosble” aMHHOKHCIOTH "CoAsaHHble' aMHHOKHCIIOTH

P l 1 ! l

MponykTsi Mponykrsl B oprann- Ancepbupo- Mponykis B coctase | |B cocrase
mexanuie- | | o6mena yecKoR Mat-| | BaHHbIC 14 CCTECTBEH- KeporeHa | |TYMHHOBBIX
cKoro pa3- | | unu pacua-| | pHuc pako- | | cHIIMKaTax Horo “nu- ocaiounsix | | KHcnoT
PYLICHHA [a opra- BHH (coBpe- punuia” uc-| | nopon

PaKOBHH, HHIMOB MCHHBIC) KolaeMbIX

(npeBinx, PaKOBHH

COBpeMeH-

HBIX)

P u c. 42. HcTounnku HaxoxieHus "cBoGoaubix” M 'CBA3AHHLIX" AMHHOKHCIIOT B OCA0Y-
HBIX oTOKeHUaX [96, 326 ‘

PAKOBHMHAX 3HAYMTEJIbHbIX KOIMYECTE THPO3HHA W OPHMTHHA, OBHApYXeHHOe
Y.M. KonecuukosbiM [129], tpuntodana B peiHckoM yrie [450], a Takxke
NPUCYTCTBHE CBOSOIHBIX AMHHOKHCIOT W CBOSOIHBIX YTJIEBOLOE B OCaou-
HeIx Topogax pokembpus [58, 208-210] MoxHO OGBACHMTH JIHLLD
3arpA3HeHHAMH, KOHTAMHHAIIMEH 32 CYeT COBPEMEHHOH MHKpOQIOpbI.

B THAPOJIM3aTaX TI'YMHHOBBIX KHCIIOT [PHCYTCTBYWT dMHHOKHCIIOTHI.
I'yMHHOBbIE KMCIIOTHI OMNpENEnAT TakKkKe TMOCNe OKMCIIEHHA KeporeHa
[198]. Hexotopble HccnemoBaTesif MPEACTABIAT KEPOTEH OCATOUHBIX
nopoj, Kak MpOAYyKT NpeBpaileHHs rymMuHOBbIX KHcnoT. [lo npencraBnenu-
Am Bemste [574, 575], mpouecc mpeBpaiieHHs T'yMHHOBBIX KHCIIOT B
KeporeH MPOMCXOIMT Ha HayaJbHOM CTa/JMM KarareHesa. Jlanee oH [iomyckKa-
eT JaTbHEHIIMA TepMOKaTanu3, BeAyWMH K ofpa3oBanvio rpadura. [lerenc
[78] mpemnaraer paccMmaTpHBaTh KEpOTeH OCA[OMHLIX MOPOA Kak (B HEKo-
TOPOM TPHOIHKEHHH) H3MEHEHHYH ¢GOpMy TyMHHOBbIX KHcnor. OH
npenronaraeT, 4Yro IOTEPA KHCIOpOId H 4a30Ta, YBEJIMUYEHHE COJIepKaHUA
yriepona B KEpOreHE M0 CPaBHEHHK C TYMHHOBBIMH KHCIIOTAMH MOryT
GbITh CBA3aHBI CO CTIE/lYIOUIMMH XHMHYECKHMH peakuMAMH: 1) ¢ rujpata-
uMei, 2) c¢ OexapBokcWIHpoBaHMEM, 3) ¢ mnorepeidl KapDOKCHIIBHBIX M
KapOOHMITBHBIX Tpynnm, 4) ¢ NpONECCOM JIe3aMHHMPOBaHHA. JTH peakuH
NPUBOAAT K MOTEPE PACTBOPHMOCTH W TIOBLILICHHIO CTENEHW apOMATH3ALMH.
B 10 e Bpemsa JlereHc oOTMEYaeT, YTO B KepOreHe eIl COXpPAaHAKTCH
HeBoNbIIOE KOMMYECTBO KapOOKCHIIBHBIX TPyNm W a30T B dopme aMHHOB H
reTepoLMKIIHIECKHX OCHOBAHMI.

Opnako, 1O HALIMM TIpe[CTABNIEHHAM, /A 00pa30BaHMA Keporesa B
0CaJIOYHBIX OTNOXEHHAX PAa3HOrO IeoJIOrHYeCKOro BO3PACTA CTA[ANA I'YMHMHO-
BbIX KHCIOT He obs3arenbHa. Mcxoas M3 cxembl MenaHOMIMHOOGpa3oBaHMA
(cm. puc. 34, 36), B KOHUe npouecca 0Opa3yloTca HEPacTBOPUMbIE MeEJlaHO-
H/IHHBI, KOTOpble ABNAKTCA JOCTATOYHO MOIMMEPH30BAHHBIMH M MOTYT BO
MHOIHX Clly4yasaX HENOCpEICTBCHHO BXO/AMTh B COCT4B Ke€poreéna, a HMCHHO,
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B cOCTaB ero HepactBopuMo# wacti. Kak m3BectHo [396], B mMenaHoMMHaxX
430T BXO[AHT B COCTAB TIeTEPOLMKIIOB, B COCTaBe Me/IAHOMIMHOB ecTh
apOMATHYECKHE W LMKJIMYECKHE KOJIbLA.

Boicokoe copepkaHMe HEPACTBOPUMOrO OCTATOYHOIO OPraHHYeCKOro
BELECTBA B COBpPEeMEHHBIX Ocajikax mopei u okeanos [201, 2020, unoraa
coctanaAwwee ot 45 1o 75%, 1 OTHOCHTENBHO Majlog COJepKaHHe T'YMHHO-
BbIX KHcnoT (B mpubpexHbx — 6,4%, B nenaruueckux — 8,0%, B kap5oHat-
HBIX OcCafkax M KpacHeiX IIMHax oT 4,3 no 0,7%) mnonrBepiawT HAauM
npescTapieHusa. ['yMUHOBbIE KHCIOTbI, (QYTbBOKHCIIOTHL, @ TaKXE OCHOBHYIO
BBICOKOMOIIEKYJIAPHYI0, HEPACTBOPUMYI YacTh OpPraHHYECKOro BelecTBa
COBPEMEHHBIX M MCKOIAeMBIX OCA/IKOB MOCIIe/lHee BPeMA 4YacTO Ha3bIBAKOT
reonojiMMepaMn B omIMuMe OT OHomonnmepon (GenkoB, MOMTHCAXapH/IOB M
op.) [406, 575].

TEOXUMHA AMHHOKHCJIOT B OCAZIOYHBIX OTJIOXEHHAX

Coplepanne COCTABHBIX KOMIOHEHTOB HCKOMAaeMOTo OpPraHHYecKoro
BELLECTBA, B TOM YHCJIE M aMHHOKHMCIIOT, M3MEHsAETCA B Tpolecce [HareHesa
OCa[lOYHBIX OTJIOKEHMH B TeueHHe reojioruyeckoro Bospacra. HauSonee
YCTOMYMBBIMH B FEOJIOTMYECKUX YCJIOBHAX OKAa3bIBAalOTCA YIJIEBOIOPO/ibI,
AMHHOKHCIIOTBI M NOPQUPHHBI, KOTOpble SbUIM OJHApYXEHBI [axe B TOpO-
nax apxesa (cwm. puc. 2). Ilpn coBpemMeHHOH TeXHUKE MCCIIE[JOBAHUA YIJIEBO-
NOpOAbl MOKa ele He MOTYyT CIYXHTb KIHYOM JUJIA TpejcTaBlieHus ob
HCXO[IHBIX, OMpEJIENIEHHBIX OPraHMYECKUX COe/IMHEHMAX [PEBHHX OpraH3-
MOB, W3 KOTOpbIXx OHHM oGpa3zoBanuce. MHckiouenveM ABNAWTICA LB
y1JIeBOJOpObl M30MpeHoBoro psiga  (duraH, nNpUCTaH), TPOHCXOXKIEHHE
KOTOPbIX CBA3BIBAIOT B OCHOBHOM C COCTABHOH YacThi Xyopodmina — ¢u-
TonoM. OOgHaKO HeJaBHHE MCCME0BAaHWA TMOKAa3aJli MPHUCYTCTBUE M3ONPEHO-
BbIX YIJIEBOJIOPOIOB jaxke B Meteopurax [354, 376], uto o HekOoTOpO#H
cTeneHH nokosebano Haule TPECTABJIEHHE O BO3MOXHOCTH HCIONIb30BaHHA
ITHX COe[MHEHMH B KauyecTBE [OKA3aTesbCTBA CBA3M MCCIELYeMOIo reolo-
TMUeCKOro matepuana ¢ OMOTCHHOH TNpHpOIOA 5THX oTlokeHHi. Hanmuuue
noppUpHHOB B OCA/OMHBIX [OPOAAX OOLIYHO TAaKKe CBA3LIBAKT C CYyLIECT-
BOBaHHEM MHUIMEHTOB THMa XJopoduiula B JpeBHMX opranu3max. OnHako
NoCc/eIHME MCCNE/IOBaHWA TMOKAa3ajM, YTO B ONpe/eNIeHHbIX YCIIOBHAX Opra-
HHYECKOr0 CHHTE3a, KOTOPbIH MOT Obl TPOHCXOAMTb HA HAuyasibHBIX JTanax
CYUIECTBOBaHMA 3eM/IM, T4aKKe BO3MOKHO 00pazoBaHde nophUpHHOBBIX
coe/iMHenuit, XapaKTepHo, 4YTO MOp(HpPHHOBBIE CTPYKTYPbl BCTPEYAalOTCA He
BO BCEX OCAflouHbIX lopogax. MX nosBneHne B nopojax, BepoATHO, CBA3a-
HO ¢ rnaBHoil ¢a3zoil HedreoBpasoBanua [107]. OSpMHO B COBpeMeHHbIX
0Ca/lKax MOPCKHMX M TIPECHOBO/NbIX GaccedHOB, B TMOYBAX Mbl HAXOAMM
MOYTH MOJHBIA HAaBOp GHOXHMHUECKH BaXKHbIX OPraHMYCCKMX COE/IMHCHHH, B
TO BpeMA KakK B OCA[IOYHBIX NMOPOAaX KOJIMYECTBO M COCTAB JITHX COE[IHHE-
HHH 3HAUMTENIBHO yMeHblLaloTes (Hanpumep, B TIIHHAX, M3BECTHAKAX, YIIAX
H T.J1.). B coctaBe HCKOMaemoro OpraHMYecKoro BELeCTBAa BbICOKOH cTene-
HH KOHJIEHCAlIMM COJIepKaTcA JIHUIb Cle/bl aMHHOKHCIIOT, YrjIieBO/IOpPO/IbI M
HHOII  nopdHpuubl.  YTNeBoibl W (YMHHOBbBIC KHCJIOTBHI Ha JTOH CTa-
HH ML‘T&MOpd)H’iMH UCKOnaeMoro opi 4HHUYECKOQIO BEUICCTBA OObINHO oTCyT-
CTBYHI.
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Haubosnee xapakTepHbIM ABJIACTCA COJIEPXAHHE M COCTAB AMMHOKHWCIIOT M
yriieBoioB (KaK CBA3AHHBIX, TaK M CBODOAHBIX) [UIA XapaKTePHCTHKH
OCAJIOUHBIX OTIOXKEeHHWH. bonbuioe wucino Mccne/loBaHHH TMOCBAILEHO M3yde-
HHI0 AMHHOKHCIIOT B OC3JOMHBIX OTJIOKEHMAX pPa3HOTO TIeoJIOrHYecKoro
Bo3pacta. JTO OObACHAETCA TEM, YTO, C OJHOH CTOPOHbI, AMHHOKHMCIIOThI B
TOM WJIM MHOM KONIHYecTBe ObUIM HAaMIEHbI BO BCEX OCAJIOYHBIX MOPOAAX, C
[OpYToil CTOPOHBI, TeM, YTO OHWM ABIAKTCA CTPYKTYPHBIMH COCTaBHBIMH
YyacTAMH OHOXHMHYECKH BAXKHBIX COEJMHEHHI — BEJIKOB M MOTYT CIIYXKHTb
nokasarejieM CYLIECTBOBAHMA OCTATKOB [IPEeBHHUX OPraHH3MOB B [MOpO/1ax.
Ha ocHOBaHMHM 3TOro OYE€Hb BaXHO YCTAHOBMTb, MOTYT JIH aMHHOKHCIIOTbI
BCErfa CIYXXHTh KPHTEPHEM XH3HH TIe0JIOrMuYecKoro mnpouuioro. Bropbim
OYEHb Ba)KHBIM BOMPOCOM ABJIACTCA Mpe/ICTaBIIEHHE O TOM, B Kakoil dopme
H KaK MOIJIM COXPaHATbCA AMHHOKHCIIOTHI B TeYeHHe MMIUTMOHOB M MHJIIH-
aproB JleT B OCaflouHbIX mnopojax. B rmaee IV Gbulo nokasaHo, uto
aMHHOKHCIIOTbI, OOHapy)KeHHble B MCKONAaeMbIX pAaKOBHMHAX, He BCerja
MOTYT CIY)KMTb JIOKa3aTelIbCTBOM TMEPBHMHOrO COCTaBa 0€NKOB [IpeBHHX
opraHu3amoB. Jloka3aTenbcTBOM ITOMY ABJIAKTCA HabMOOAWILHKACA Npouece
palueMHM3alMi aMHHOKHCIIOT B TCYEHHE reoJIOrH4ecKoro BpEMEHH H TpOILEC-
Cbl eCTECTBEHHOIO MHpoIH3a BelKOB M aMHHOKHCIOT, KOTOpble, BHOWMO,
[MPOHCXOJHJIH B JPEBHHX PaKOBHHAX IO HCECTBHQM JIABJICHUA, TeMIIepa-
TYpbl, B YCTIOBHAX IMareHe3a y KatareHe3a ocajlouHbIX omiioxeHui [99, 323].
EctecTBeHHOMY MHpONH3Y AMHHOKHCIIOT IpeflIecTByeT HeoGpaTuMas [eHa-
Typauua OenkoB. IlogobHble npouecchl MOTIM MPOMCXO/IMTh TaKxke B Oca-
JOUHBIX TOPOJAX C OPraHMYECKHMH OCTATKAMM OPraHHM3MOB, HE3allMIIeH-
HbIMH MWHEPAJIbHbIMHM TKaHAMH.

B coBpemeHHBIX oOca/IKax, TaK JKe KaK M B CKEJIETHBIX OCTATKAX
OpraHu3moB, BbUIO YCTAHOBIIEHO SIBMIEHME PALEMM3ALMM aMHHOKHCHOT [287,
443, 573]. KseusomsaeHn u [letepcon [441] oBHapyx Wi, uTO B OCafKax,
orobpannbix B 3amuBe bpuranckoit KonymGuu (reonormveckuit Bospact
9000 net), copmepkaTcs TOJIBKO CBA3aHHbIE AMHHOKHCIIOTBI, TIPH 3TOM
npoueHt D-aMHHOKHCIOT — yBEeNMUMBAETCA € BO3PACTOM, YTO CBA3AHO C
YaCTHUHOH pauemMu3aumeil. [1pu nomorumn ras’oBoit xpomatorpacdun UMH ycTa-
HOBJIEHO yBeJIMYEHHE KOJTHUeCTBA ajulon3osiediunna. JloBoneHo GbicTpo noasep-
raTea paleMu3aunv QEeHWIAIAHWH, ATAHWH, ACNIAPATMHOBAA KHCJIOTAa M MpO-
JIMH, MeJUJIeHHee ITPOMCXO/INT palleMH3alMa BAJTHHA, Iy TAMMHOBOH KHCIIOTBI H
JIeHlIMHa.

Ycranosnennas JitbescOHOM  XMMHUECKAs TepPMOCTAOMIIBHOCTE OT/IeNIb-
HbIX aMHHOKHCIIOT M OOHapys:eHHoe BasneHTaiiHOM 3aKOHOMepHOe mpeBpa-
HIEHHEe aMWHOKHCIIOT B pe3ylibTaTe MUPOITA3a JICHCTBUTEJILHO UMCIOT OO0JIb-
110€ 3HaYEHHE [UIA XapaKTEePUCTHKH MCKOMNAEMOro OpPraHHYecKoro BelecTBa.
3TH pe3ynbTaThl MOTYT GbiTh HMCIIONIB3OBAHBI C OIpeJle/IeHHOH MONpaBKoH
[UIA Npe[cTaBJIeHHH O TMpoleccax Npeobpa3oBaHHA OPraHHYeCKOro BelecT-
Ba, NMPOUCXOOAIIHX B COBPEMCHHBIX OC3[IKdX W MMECIOILIMX MECTO B pe3yiib-
TaTe 0ca/ikoobpa3zoBaHHA B BOIOEMAX MPEKHUX [EOTOTHYCCKHX IEPHOLOB.
OcoBeHHO LeHHbI ITH Pe3y/nbTaThl [UIA NPE/ICTABICHUI O BO3MOXKHBIX TIPO-
Leccax, MPOMCXOJMBIUMX B PAKOBHMHAX, KOCTAX M [PYTHX CKeJIETHBIX OCTAT-
KaX HCKONaempix opranuimoB. O[HAK0O paccMOTpeHHe YCIOBHH MONeKy-
JHPHOTO pacna/la AMHHOKHCIIOT, nposejieHnoe Jiibensconom u Bajienraii-
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HOM, HE MOXKET CIIYXKHTb MOJIC/IbIO HIIH IIPHMEPOM NMOBCJICHHA AMHHOKHCIIOT
B YCNOBHMAX MPUPOAHBIX OCA[IOMHBIX MPOHECCOB. B npUpoO/IHbIX TeoXUMHUec-
KHX Cpe/lax, HECOMHEHHO, Ha XOj NMpeobpa30oBaHHA OPraHUYECKOro BellecT-
Ba M €r0 KOMIIOHEHTOB OKda3biBalT DOINbLIOE BIHAHHE MHOTHE haKTOpbI —
pausauwe pH, Eh cpejbl, npucyTcTBHE IPYrHX OpraHMuecKMX COEIMHEHHIl
(BCcTynawiux B peaklHio), MPUCYTCTBHE BO[bl, CMOCOBHOCTh AMWHOKHCIIOT
M [pyrux OpraHMYECKHX COE/IMHEHHMI BCTYNaTh B pPeaKUMI0 CO MHOIMMHU
MCTAJUTAMH, XapaKTep OCTATKOB OPraHHYeCcKOro BeluecTBa (HZIXO,[IHU_[EI'OCH
B aMOP(HOM COCTOSIHMM, B PAKOBHHAX, KOCTSIX WCKOMAEMBIX MO3BOHOYHbIX
u ap.). OcobBeHHO CIOXHBIMM, BMIHMO, ObUIM mpolecchl 0Opa3oBaHHA
amMop(HBIX M YTIMCTBIX BKIJIIOYCHHH HCKOMAEMOI'0 OPraHHYeCKOro BellecTBa,
HaxXoaAmerocs B pdacCessHHOM COCTOAHHM B 0OC3/IOYHLIX MNOpOAax H He
3alMIIEHHBIX MHHEepallbHbIMH OCTATKAMM HCKOIAeMbIX OpraHu3MoB. B 2THx
ClIyyasix OpraHWYecKHe OCTaTKH ObUIM B [IOCTATOUHOH MEpe [0/IBepiKeHbl
BIIMAHHIO OKPYKAWILEH Cpefibl, OT Hee 3aBHCENIM KaK HMX COXPAHHOCTb, TaK
H nytd npeoGpazoBaHuA. B JTOoM cryuae mpelcTaBiIeHHMA O XMMHYECKOii
TEPMOCTOHKOCTH M TeOJIONMYECKOH YCTOWYMBOCTH CBODO/IHBIX aMHHOKHCIIOT
emwe Oojee TPyAHO NPHMEHHTb Uil OObACHEHUA TIEOJOTHYECKOH COXpaH-
HOCTH OpraHH¥ecKOoro BeLlecTBa crlaHues, Hedreil, yriei.

B kakoi dopmMe eime MOTJIH COXPaHUTBCA OT/IEJIbHbIE OPTAHUYECKHE
COEJIMHEHHA B OCAJOYHbIX MOPOJAaX B TeueHHe MWUIHOHOB JeT? B atom
HAIpaBJIeHMH BBICKA3aHO HECKOJIBKO MpeanosioxeHuil. Bo-nepsbix, Ha ocHo-
BAHMH [IaHHBIX O TepMOCTAOMIIBHOCTH M TEPMOYCTOHUMBOCTH aMHHOKMCIIOT,
yCTAaHOBNIEHHbIX JHGencoHoM M BajuleHTalHOM, HEKOTOpbIE WCCIIEIOBaTENH
CYMTAKT, YTO aMHHOKHCIIOTbI MOIJIH COXpPAaHATHCA B NOPOJAX MHOIHE MHMII-
nuoHbl net. Ho npuBefeHHble BbILIE PACCYXIEHHA O BJIMAHHH OKPYKAaroLLEH
cpefibl Ha COXPAHHOCTh OPraHMYECKHMX COEJHHEHHH B TEUEeHHE IeoJIOrHYeCKo-
ro BpeMeHH He [1al0T QCHOBaHWA MpE/ICTABUTH CYILECTBOBAHHE aMHHOKHMCIIOT
B CBOBOJTHOM COCTOSIHUM B MOPOJAaX B TEUEHHE TeOIOrHYECKOro BPEMEHH.
Kpome Ttoro, mamneie J[erenca [77] o Tom, 4TO B OCAfIOUHBIX MOPOOAX
00bIUHO OTCYTCTBYIOT CBOOO[HbIE dAMMHOKMCIIOTHI, MOATBEpXAawT 310. Bee
AMMHOKHCIIOTBI B MOPOAAX ONpedeNAT TOMbKO MOCie THAPOIM3a MOpO[
6u. HCl (24 wuaca).

Ects mnpejcraBnedde O TOM, YTO aMMUHOKHCIOTHI B OCaJIOYHBIX TO-
pOIAaX HAXOHATCA B ancopOMpPOBaHHOM COCTOAHMM Ha cwimkarax [181,
305, 419, 438, 576]. B 1954 r. snepsbie TanuGynuu [537] npoussen
afgcopbuMi0 aMHHOKHMCIIOT Ha MOHTMOpHINOHMTe (B KMCOA cpene), 3atem
3uckung [518] wu3ywan noBejeHHe AMHHOKHMCIIOT B MPHCYTCTBHM MOHTMO-
punnonuta npu pH=2, a Maknapen [462] — B NMPHCYTCTBUM KAaOJIHHMTA.
[locyie 3TMX MCCeIOBaHME IMOABWIOCH HECKOIBKO paboT, NOCBAIIEHHBIX
M3YUEeHUI0 a/ICOpOLMM Pa3JIMYHBIX AMHHOKHCIOT Ha MOHTMOpHiUIOHHTe [181,
294,301,302, 361—362, 421,509] , na kaonuuute [419], Bepmuxynure [429,
499, 500], Ha ueomate [479].

B 1964 r. Kposmenun u pp. [437, 438] Bbiaenwin U3 H3MelNbYeHHBIX
CIIAHIIEB AMMHOKHMCIIO1bl, KOTOpbIE, MO MHEHHIO JITHX aBTOPOB, HAXOOHMJIHChH
B a/icOpGMPOBAHHOM COCTOAHMM Ha KpeMHeBOH Kuciore. Bouio ycranosre-
HO, UTO AMWHOKHCIIOTHI 00J1a/laloT HaH30JIbLICH TEPMOCTAOMIIBHOCTBIO NpPH
MX ancopbumu Ha MOHTMOpWIoHuTe. Ha MOHTMOPHJUIOHHTE M KaOJMHHMTE
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Jlyulle BCErO COXPAHAKTCA aMHHOKHCIIOThI, XapaKTCpH3YIolMecs Haudolee
MPOCTBIM CTPOEHHEM, — TITHLMH, BalMH, JeHuMH. OHH COXpPaHAIOTCA [lake
npu uarpesanun g0 180°C. Tlpu odtom Gbulo OOHapy)eHo, YTO nOCHE
nporpesanus Ha moHtmopwutonute npu 100°C ocraeres 60%  Latefiumna,
npu 150°C — 24%, B mociieiHeM Cydae MOABIANTCA Takxke D-aMHHOKMC-
notel. [lonHas peueMM3aLMA HACTyNaeT mocje mnporpeeanus npu 100°C
uepe3 100 wacos. Tlpu HarpeBanuu npu 200°C 1MpOMCXOAMT paueMH3alus
yepe3 6 yacoB. Ha ocnoBanuu toro Kpoonenunn aenaet 3aknwouenue 0 ToM, UTO B
OUeHb CTapbIX MOPOMAX H B METEOPHTAX, IJIe AMHHOKHCIIOTbl HAXOOATCA B palle-
MHYECKOii CMECH, HEJIb351 Cy/IHTh 00 HX BHOTEHHOM HITH AaGHOTeHHOM MPOHCXOMK-
[IeHMH. AHAJIOTHYHBIE PE3YIIBTaThl BbUTH Mosyuenst Xeipom [379] .

B cratee Bedicca [576] mnpejcrtapnens aHibie O CHOCOJSHOCTH TJIMHMC-
ThIX MHHEPANIOB CBA3bIBATh PA3JIMUHbIE OPraHMUECKHE COECMHEHHA W3 pas-
DaBneHHbIX MPHUPOIHBIX PACTBOPOB. JKCIEPHMEHTbI M COOTBETCTBYIOIIHE
pacueTel TNOKa3zajM, 4TO 17 MOHTMOPHIZIOHMTA MOXET CsA3aTh OKOJIO
550 ke Senka v 250 ke noyunentHaoB, 150 ke ammuoxucnor, 100 ke
aMHHOB, 620 xe munumoB, 150 xe xupHbix kuciotr, 300 ke riuuepuHa,
200 ke yrneBogoB. CKOpOCTb peaklMH CBA3BIBAHMA OPraHHYeCKHX coe-
JMHEHHH YBCJIMUMBAETCH C MOBbIUeHHEM Temneparypsl go 220-280°C.
Beiicc cumraer, uTO BHYTpPEHHHE CJIOH CHIIMKATOB XOPOILO 3ALHILAIT Opra-
HHYECKHE COE€IHHEHHA OT M'HKPOGHOHUI'H‘IGCKOI‘O paspylueHus (XOTH JKCIIe-
PHMEHTAJIbHBIX [IaHHBIX OH He TMPHBOIIHMT), OAHAKO KHCIOPOI MOXEeT Tpo-
HUKHYTh H OKa3blBaTb OKHCIIMTENIbHOE OEACTBHE Ha OpraHMYecKHe COeJIMHe-
HHA. 3JTO 3aUHTHOE JIeHCTBHE CHJIMKATOB OH CBA3bIBaeT C o‘ipazonauuem
HedTH. OnMcaHHOe 3alIMTHOE fIeHCTBHE CHIIMKATOB HAa OpraHMYecKHe COeflH-
HEHHA Tpe/icTaBisAeT OONBIIOH HHTEPEC M B OTHEJNIbHBIX CIyYasX OJTHM
ABJICHHEM -MOXHO OGBACHUTE COXPAHHOCTh CBOJO/IHBIX AMHHOKHMCIIOT M
cBOGOMIHBIX YTJIEBOIOB B COBPEMEHHBIX OTIIOKEHWAX M B OCAJIOUHBLIX TOpO-
ngax. AMHHOKHCIIOTBI, aCOPOMPOBAaHHBIE Ha CHIIMKATaX, JIEFKO CMbIBAKTCA
BOOi M ocobenHo Mopckoi Bomoi [437). Ilpu u3yueHMM OT/JEJIBHBIX
MHHepanbHbIX (pakimii coBpemeHHbIX ocanxos CreseHcon u Batnep [530]
YCTAHOBHMIIH, YTO OpraHHYecKHe COe/IMHEHWs, B TOM YMCIIE aMHHOKMCIIOTBI,
Nyyllle BCErO COXPAHAKTCA B TIMHMCTBIX OTInoXeHuax. Tenr [546, 547)
HaGmiogan ancopbumio aMMHOKHMCIIOT W MENTHAOB Ha TJIMHE, KOTOPYIO
MCTIONB30BaJl B KayecTBE KaTalM3aTopa JUIA MOJIYYeHHA MNOJMMEpPOB M3
aMHMHOKHMC/IOT. bBbuto HccneioBaHo mnoBefieHHe 12 aMHHOKMCIIOT. ABTOp
YCTaHOBHJI, YTO ajcopOLMsA aMHHOKHMCIIOT Ha IJIMHaX 3aBHCHT oT pH cpems,
OCHOBHOCTH aMHHOKHCIIOT H TOJNOXEHHA (DYHKILMOHANBHBIX TPYNN B MoJe-
KyJle aMHHOKHCIIOT, 8 TAK)Ke OT NPHPOMIbl H CBOHCTB KaTHOHOB B MHHEpaJiax.
[leTanbHoe KPHTHYECKOE pacCMOTpPEeHHE MHHEpalioB O COpSUMH aMHHOKHC-
JIOT Ha TJIMHAX [pPHBENO aBTOpPAa K 3aKIIOYEHHI0O O TOM, YTO NPH ITOM
BO3MOXHbI pu3uveckasn aacopbuma, a Takke MOHHBIH O3MeH M 05pasoBaHHe
xenartoB. Hampumep, Ha OCHOBAHMM MONYYEHHBIX MH(pPaKpacHbIX CHEKTPOB
aBTOp npeanonaraeT o6pa3oBaHHe KOMIUIEKCOB JIM3MHA C METAIUIAMH:

E=X NHy—CH—(CH,) 4NH;
| >Mez+/
L " Ne—c=0
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Ecnm ke peakuusa CBA3H C MCTWUIOM  OTCYTCTIBYET, TO BO3MOXHO
B3AUMOJIEHCTBHE JIM3HHA C MHHEpAJIAMH B BWJ/IC KATHOHA:

HyN—(CH3) 4—CH—CO0~
+
NI,

lo [358] Bbickasasn MHeHHE O TOM, YTO B [1OYBAX AMMHOKHCIIOTHI CBA3AHbI
C MOBEPXHOCTbBH MHHEPAJIOB, I{HXOJIRTCH B MCKIIIOYMTEJILHO CTabUIIBHOM
COCTOAHHUH M YCTOWYMBBI K JICHCTBHIO MHKpoopranusmMos. Ojpaxo, kak
nokasanu uccnenoBana Tewra [547], pasnuuiibie aMHHOKMCIIOTBI, CBA3aN-
Hble C TJIMHAMH, [1eCOPOMpYIOTCA B Pa3jIMUHONA CTeleHH, KOrjla WX KOMILIEK-
Cbl C MOHTMOPW/UIOHMTOM [POMBIBAIOTCA PACTBOPOM TI'YMHHOBBIX KHCIIOT.
Itn uccnepopanua Tewra u onpiTel Beitcca, B pe3ynbrate KOTOpPHIX aMHHO-
KHCJIOTbl CMBIBAJIMCh € TJIMH MOPCKOM BOJIOH, 10 HalleMy MHCHHIO, HMEKT
OrpoMHOE 3HAaYeHHe, TAK KAK OHM IOKA3LIBAIOT, YTO B YCJIOBUAX COBpEMeH-
HbIX OCa/IKOB, 4 CJIe[lOBATE/IbHO, M NpH 0OPA30BAHMM OCAKOB /IPEBHHX
MOpe#H, copOUMA AMHHOKMCIIOT Ha TJIMHAX He Moryia GbITh OueHb MPOYHON M
TPYAHO [PE/ICTaBHUTb, YTO B MOPOJAX B TeyeHHe MHOTHX MHUIMOHOB JieT
AMHHOKHCIIOTBI COXPaHAJINCh B a/1cOpBMPOBAHHOM COCTOAHMM Ha rimHax. B
TO e BpeMs aMHHOKHCIOTHI MpPH COPOUMH Ha IJIMHAX CNOCOGHBI K [MOJIH-
mepu3auuH. Bbuto ycranoBienHo ofpa3oBanHMe MOJMHNCHTHIOB M3 AMHHOKHMC-
JIOT B MPWCYTCTBMM LEOJIMTA M MOHTMOPHJUIOHMTA KaK KaTajM3atopoB
[479]. INonumepu3aunio aMHHOKHCIOT Ha IJIMHHCTBIX MMHEPAngX HabIiona-
nu rakwe Terewc u ap. [313]. Jdanee Gbuto ycraHoBieHo, uto L-aMHHOKH-
cnotel Donee cknoHHbl K nojuMepudaumu, ueMm D-amuboxuciorm  [419,
546, 547]

Kak nokasamm uccneponanus Tenra (546, 547], ckopocts oGpa3oBaHus
NeNTHAHBIX CBA3EH HAa KAOJIMHMTE TpPH NMPONYCKAHWW Yepe3 Hero pacTBOpPOB
L-acnaparMHOBOH KHCIOTBI 3HauMTeNIbHO Oonblue, uem D-acnaparuHoBoO#
KHCTOoThl. PeaynbraTel 3TMX MCCIE[OBaHHA OYEHb BAXKHbI, TAK K4aK OHM
NMOKa3bIBAOT BO3MOXHOCTb €IUE OHOr0 OOBACHEHHA BO3MOMHBIX TMPHUUH
YMeHbLUEHHA KOJHMYecTBA L-aMMHOKHMCIOT B cOBpeMeHHbIX ocajgkax. Ha-
BECTHO, YTO NPUCYTCTBHE OfHOro L-u3osieiiHa M OTCYTCTBME B OCajiKax M
CKeNeTHpIX OCTaTkax opraHusmoB D-annousosneiuMHa yka3spIBaeT Ha OTCYT-
CTBHE [HMAreHeTHYECKMX MpeBpaLICHUH WITH Ha HalHyMe aMHHOKMcIoT Golee
coBpemMenHoi Mukpodiopst [387]. O BO3MOXKHOH ponM KBapua B 05pa3o-
BAHMM OMNTHYECKON AKTMBHOCTH OPraHMYECKHMX COCIMHEHMI [1aeT CBOM KpH-
tHueckue 3ameuanus Pyrtren [206]. Bo3MOXHO, YTO NPHCYTCTBME TJIMHHMC-
ThIX MHHEPAIIOB KATAJM3UPYET MPOLECChl NMOJTMMEPH3ALHH, MEIaHOH/IHHOO0S-
pa3oBaHus M B KOHeYHOM MTore — obpazoBaHMe KeporeHa. AncopOumio
AMMHOKHCIIOT Ha TJIMHAX HY)KHO PpacCMAaTpHBaTh KakK OYEHb BaXHYI0 H,
BO3MOKHO, MEPBYI0 CTA/IMI0 B CIOXHON UEMM MpeBPallieHHil aMHHOKHCIIOT B
ocajKax.

B cBoeit 0630pHoit crathe Anepcon W banun [282] ommcamu ocHoBHbie
(U3HKO- XMMHYECKHE [IAHHBIE W OPraHHYeCKHME PeaKlHH, KOTOpble CBA3AHbI C
KATAJIMTHYECKHM feHcTBHeM IJiMH. OHH OTMEYalT OrPOMHYI0 POJIb BOJIbI W
[1a10T CBOM [MpeCTABICHHA O POMCXOXNIEHHH JKH3IHH B CBA3M C [IEHCTBHEM
IJIMHHCTBIX MHHepatoB. MMM Takke faH 0530p paboT, MOCBALUCHHBIX H3Y-
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YCHHIO  aJIcOPBUMH  OPTaHMYecKHX COC/IMHEHHH Ha TIIMHMCTBIX MHHepaiax.
AMHIOKHCIIOTHI, XdpakTepuiywumecs amgoTepHbIMH CBOHCTBAMM, B pacT-
BOpAX MOTYT HAXO/MTbCA KaK B BWIE KATHOHOB, TaK W B BH/IC aHUOHOB.
Oun sierko 0oBpasyioT KOMIUIEKCHBIE COE/IMHEHNA €O MHOTHMH META/IIAMH,
H MOYTOMY HETPYAHO NPE/ICTABUTL CYLIECTBOBAHME TAKHX KOMIUIEKCOB B
NPUPO/HLIX BOAax. B mHacrosuee BpemsA HIBECTHBI BHYTPHKOMIUICKCHLIC
COC/AMHEHMA AMMHOKHCIIOT ¢ Me/lblo, KoBanbToM, HHKelleM, YpaHoM, IUlaTH-
HOW M JIp.

NI, NH NH, O NH,
/ \\ /,\ /\ \ll .
RHC Cu” CHR RHC u¢ HR
N / I\
h—() o h—o 0 O_ﬁ
|
8 o o
KOMILICKC aMHHOKHCIOT KoMIUICKC aMMHOKHCIOT
¢ MCILbK ¢ ypanoMm

M3BecTen KOMILUIEKC IJIATHHBI € acliaparMHOBOM KHcnoToi [59], ¢ neiium-

nom [60]:
NHy ~_
Pt < CH - COOID
00— :

B XMMHHM H3BECTHbI KOMIUIEKCHBIE COE/IMHEHMA METAUIOB C JIPYTHMH
amuHokHcnoTamu. Hanmpumep, u3aBectHnr kommnexcot Pt, Cu, Cd u Zn ¢
neiiuiHom, Kommexest Cu u Hg ¢ tpunrodanom, paga merauioe (Cu, Co,
Ni, Ge) ¢ mernonndom, Cu, Ni, Zn u U ¢ ravumHom, Mo — ¢ LMCTEHHOM,
Cu,Ni u Co-— ¢ nonunentuamu. B od3ope Toectomata u ap. [244]| paub
cBeleHMsi 0D OMNpeeSieHMH KOHCTAHT YCTOMUMBOCTH KOMIUIEKCOB THXKEJBIX
METAJIJIOB ¢ dMHMHOKHCIIOTAMH. M3BECTHBI TaK)Ke KOMIUIEKCHBIE COEIHHEHMA
rIKo3aMHHa M riwkKo3amuHoBoi kucnotel ¢ Cu, Co, Ni, Mn u pgpyrumn
METaJUIAMH, 11pH 3TOM HanBosee cTabUIIbHBIMM ABJIAIOTCA Me[HbIE KOMILIEKChI.
M3BectHa crnocoBHOCTh MejiH, HUKeNA, KobanbTa 0Gpa30BbIBaTh COEOHHEHMA
C aMMHAMM 1O TUNY aMMHAKATOB. bBbUIM Takie 1OJIyyeHbl KOMIIIEKCHI
ATIOMHHMA W TEPMAaHHs C NMPOKATeXHHOM,  KOMIUIEKChI BONIbpama
C NHPOKATEXWHOM, pPE30PIMHOM, OpPUMHOM, [HPOrALIONOM, (Jopo-
riounHom. Masectnm kommuexcer Cu, Ni, Co ¢ opraHHueckMMM Kuc-
noramu. Masectist  kommiexkcel Memu  (II) ¢ rHCTHOMHOM M IPYTHMH
AMHMHOKHCIIOTAMHM, C MENTHIAMU B BOIHBIX pactBopax [273, 274], a raxxe
kommtexcer Fe (I11) ¢ amanunom [401], tammma (111) u gpyrux meramion
C AacrnaparMHOM, AacnmapardHOBOH W TIJIVTAMMHOBOH KMCIIOTAMH B BOJHBIX
pactBopax [192]|. Pasee Mbl yke OTMeUaIH pOJb dMMHOKHCIOT B KaJblH-
(buKalLMK KHUBBIX OPraHU3MOB.

CnocoBHOCT AMMHOKHCIIOT JIOCTATOYHO JIErKO 05pa3oBbIBATh KOMIUIEKC-
Hble COE/IMHEHHA C MeTaJUlaMM [1aeT BO3MOJXKHOCTh [PEJICTaABHTh, YTO B
hopMe KOMIUIEKCOB aMHHOKHCIIOTBI MOT'YT HAXOAMTHCA B TNPHPOHBIX BO-
[ax W ocaxjatbca B 3aBMcHMOcTH oT pH cpespl. CnocoBHOCTE XMMHUECKHX
eMEeHTOR 0DpPAa30BbIBATH KOMIUIEKCHbIE COEIMHEHHA Ofpe/e/iAeTcs cTpoe-
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HHEM OJJIEKTPOHHOH OOOJIOYKH HX 4aTOMOB, pasMEpOM MOHHBIX paIMyCOB,
BEJIMYMHOW BAJIEHTHOCTH W MonApH3auMei. Bbicokoit kommiexcoobpasyio-
wei cmocobHOCTbI0 00NMAfaloT MOHBI XaJbKODHIBHBIX JeMeHTOB ¢ 18-
IEKTPOHHBIMH BHEILHHMH oGomnoukamu [263—265], npu 3TOM yBeHueHHe
BaJICHTHOCTH M yMEHbLIEHHE HOHHOTO pafMyca JNMAaronpHATCTBYET KOMIUIeK-
coobpa3oBaHH0. DBONBUIMHCTBO JTHX XMMHUECKHX JJIEMEHTOB CIIOCODHO
HAKAIUMBAaTbCA OpPraHWYECKHM BEIIECTBOM MOYB, TOpGOB M yriled B MpH-
POIHBIX YCIIOBHAX.

YcToiuMBOCTh  KOMIUIEKCHBIX — CO€IMHEHMH BO MHOIOM 3aBHCHT OT
CBOMCTB aJjIeH/1a, PACIOJNIOXNEHHOIO BOKPYI UEHTpaNbHOrO artoma [266].
YcTaHOBNEHA CBA3b MEX/1Y CNOCOBHOCTBIO AEMEHTOR K KOMIUIEKcoobpa3oBa-
HHI0O W YCTOHYMBOCTbIO KOMIUIEKCHBIX COE[MHEHMH C MX MECTOM B IepHOIH-
yeckoil cucteme Menneneesa [74, 266]|. Muorue KaTHOHbI, 06pa3ys KOMI-
NIeKCHbIe MOHBI, TEpecTalT OCaXKAATbCA TeMH HOHAMH, KOTOpbie OJBIYHO
o6pa3yloT ¢ HMMH TpyAHOpacTBOpHMBIe ocafikH. IIpu oSpazomammu xomm-
JIEKCHBIX MOHOB YBEJIMMMBAETCA pACTBOPMMOCTb KATHOHOB, W3MEHAETCHA
BeJIMYMHA OKHCIIMTEIbHO- BOCCTAHOBHTENIBHOrO TOTEHLMANa, BCJIe/ICTBHE I3TO-
ro asnemMeHtsl npuobperanT GONbLIYH MWUIPALMOHHYI0 CHOCOBHOCTB, 4TO H
HabmiogaeTcsa B MPHPOIHBIX YCIIOBHAX.

H3BectHo, uTO 3HayMTeNbHbIE KOJMYECTBA T'YMHHOBBIX KHCIIOT OBHapy-
KHBAOT B OCaJKax KOHTHHEHTANbHBIX CKJIOHOB MOpeH H oKeaHOB. Beposar-
HO, MMEHHO CO/IepXKaHMe I'YMHMHOBBIX KHCJIOT B OCaJKaX KOHTHHEHTAlIbHBIX
CKJIOHOB CBfI3aHO C TOBBIIIEHHBIM COJIepXKaHHEM YypaHa B OJTHX OCafKax
[14, 15]. B HacTosimiee BpeMs GONBLIMHCTBO MCCIEI0BATENIEH CUMTAKOT, UTO
FYMHHOBbIE KHCJIOTbI MIpaiT OOJNbIIYI0 pOlib B MHMIPalMH M KOHLEHTPHPO-
BAHMH XHMHUYECKHX IJIEMEHTOB He TO/JbKO B ITIOYBaX H MJIAX COBPEMEHHBIX
BOJIOEMOB, HO Takxe B Topdax, yrnax [169, 510, 511], uepHbix cranuax
H [IPYTHX OCA[IOYHBIX OTJIOKEHHAX Pa3HOIO reoJIorHYecKOro BO3pacTa.

HenapHo 6buIO MOKa3aHO, YTO T'YMHHOBbIe KMCTIOThI mouB [loaMockoBba
cBA3bIBalOT 10 15% ceneHa or obuero ero cojepxaHusa B nousax [90].
M3BectHo, uTO MOYBBI M HEKOTOpbIe pacTeHHsa (Hanpumep, Astragalus)
HAKAIUIMBAIOT CeJieH B KOJIHYECTBAX, 3HAYMTE/bHO MpEBBIIAKIIMX €ro Co-
IepxaHue B MoacTHialowmx nopogax [109, 127, 126]. Kak e nomamaer
cenedH B TYMMHOBble KHCIOThI? M3BeCTHO, YTO HeKOTOpble MHMKpPOOpPIaHH3-
Mbl, TpUOGbI M CeNeHOCONEepIKALUHe PACTeHWs MIpPaiT BaXHYH poib B Npo-
ueccax 0Opa3oBaHMA pacTBOPMMBIX (hOpM cejieHa B MOYBAX, y4yacTBYIOT B
UMKIIe NpeBpalleHHA coelMHennd cenmena B npupome [516, 517]. Bouio
yCTaHOBNEHO, uTo okono 90% ceneHa B rpubax KpacHOro MyXoMmopa
cBA3aHO ¢ DermkamMM, KOTOpbIE COLEPIKAT 3HAUMTENIbHbIE KOJIMYECTBA LIMCTHHA
(0,786% B Myxomope). Bbuto mokasaHo, YTO UMCTHH JTHX GeJIKOB BMECTO
cepbl copmepxut cened [90] . Ormmpaiowme rpubel M [pyrue pac-
TEHHs, CONEPXKALME CEeeHOAMHHOKHCIIOThI, YYacTBYKT B 0OpasoBaHHH Iy-
MHHOBBIX KHCIIOT H TAKHM oﬁpasoM cnocoﬁcrnym'r HaKOIUIEHHK CeEJIEHa B
NoYBax.

CloxHbIM ABJAETCA BONPOC O TOM, BCErjia JIM Mbl MOXEM paccmart-
PHBaTh AMMHOKMCJIOTHI, OBGHapyXeHHble B JIPEBHHX OCa[OYHBIX MOPOAAX
nokemOpHs, Kak coelMHeHWs GHOreHHOH MPHPO/IbL. 3a nocnegHWe ropl
HaKOIJIeH OrPOMHbIH MaTepHasa 1o abHOCHHTE3Y OPraHMYECKHMX COeIMHEHHH,
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B TOM YMClle aMHHOKHCIIOT, MOJIYYEHHBIX M3 cmeceil rasos N,, H,0, CO,
CO;, NH,, CH, ¥ npoCThIX HEOPraHMYeCKHX COeJHHEHMH. B MoHorpacdusx
A.M. Onapuna [183, 184], M. Kanseuna [121], Pyrrena [206], ITonnamme-
pymbl [492] u @okca u [lose [588] mnpeactaBnena MCTOpHMSL pa3BUTHA
MBICIIH O TIPOHCXOXKJACHHH Ha 3emiie OpraHHYecKHX COE[MHEHHW M OMHCaHbI
OCHOBHBIE JKCITIEPHUMEHTAJIBHbIE PE3YJIbTaThl XHMHYECKOI0 CHHTe3a OpTraHu-
YeCKMX COe[WHEHHH B CBA3M C MNpobremMoil O MNPOMCXOMIEHHH HKH3HM.
HoBele naHHble O XHMWYECKOM CHHTe3e M MpeJ/ICTaBJICHHA O FHOJIOrHYECK Ol
SBOMIOLUMM OPraHWYeCKHMX COe[MHEHHH, BKJIIOYAA aMHMHOKHCIOTBI M HeNKH,
onucansl Munnepom [467—470], Ksensonsaenom [441]. Hccnenosanusa s
9T0H OBNACTH pA3BMBAIOTCA OYeHb ObICTPO B nocnemuue romst [223]. Opd
[477] B oB3ope "Hccnenopanua B 3KCNEPUMEHTANBHOH OpPraHHYEcKOil Koc-
MOXHMHH~ OTMeYaeT, YTO Hapsy ¢ GraropooHbIMH Ta3aMH ueTbipe JJIeMeH-
Ta — yI7Iepoll, BOMOPOM, KHCIOPOd, H a30T — COCTABJIAIOT 3HAYUTEJIbHbI
npoueHT Bo BceneHHOM. 3TH INeMEHTBI CYUIECTBYIOT B BH/JE aTOMOB M B
nuatomHeix kKomGuHausax (CN, CH, C,;, CO, NH, OH) B armocdepe
XONnomHbIX 3Be3, B atMocdepe ConHia W B MeX3BE3[JTHOM NPOCTPAHCTBE, B
cocTaBe MIaHeT, KOMeT W METeOpPHTOB. BbUIM clieNlaHbl MONBITKH BOCIPOH3-
BECTH TpPOLECC OPraHHYEeCKOro CHHTe3a B YCIIOBHAX, KOTOPBIE MOTJH Obl
HMETb MECTO B MPHMHMTHBHOH aTMocdepe paHHEero CYLUIeCTBOBAHMA 3emMIIH.
HcTOYHMKOM 3JHeprHM [UIA CHHTe3a OpPraHHYeCKHX COeIMHEHMii, KOTopble
MOIJIH HMETb MECTO NpH TPEBPAIIEHHH MPOTOMIAHET B MNNAHEThI, MO MHe-
Huio Opd, GbUTM yIbTPadUONETOBbIE JyYd M HOHHIMDYIOWAA DAjMalMs, 2
TAaKXKe PaJHOAKTHBHOCTb.

[Mocne knaccuueckux onsitoB Muiiepa [467—470] M M3BecTHbIX MCCIe-
nosanmii Opo [477, 478], a takwe T.E. [lanosckoit u A.T. [TachiHckoro
[188] mosBumocs Gonbllioe UMCIO MCCNENOBAHHH TMO CHHTE3Y aMMHOKHMCIOT
noa AedCTBHEM 3MIEKTPHYECKHMX pPas’pAloB, YIbTpadHOJETOBOrO CBeTa, HOHH-
3UpYIOLIeH pagMauyMM, BbICOKMX Temnepatyp. [lIpu anexTpuueckom pa3sps-
e M3 CMeCH MeTaHa, BOOOPOJAa, aMMHAKa, OKHCH YI/lepola M MapoB
BOOpbl IMOJyYeHbl AMMHOKHCIIOTBI [DJIMUMH, aJlaHWH, [-UIaHWH, a-aMHHO-
MACIAHAA = KMCIOTa, T[JIYTAMHHOBaA KMCIOTAa, BaJMH, JIEHLUMH H pAajl
okcHkucnor. Kpome Toro, B [Jpyrux ycnoBuax ObUiM CHHTe3MpOBa-
Hbl  MOHOCAXapH[Ibl, MypPHHbI, NHPUMHIMHbI M [aXKe NOPPUPHHOBBIE
coeguHeHuA. (OcoBeHHO  BBIJENAIOTCA [JOCTHXKEHMA, monyueHHsle [loH-
Hamnepymon [491] Mo cuHTE3y OpraHMYeCKMX COEQMHEHHH IO [IeHCTBHEM
ymbTpaduoneroBoro csera. OH He TONBKO CHHTE3WPOBAJl aMHHOKHCIOTBI
MypHHbl, ABNANLWHKECA (AKTHIECKH CTPOMTE/IBHBIMHM e[IMHMUAMM JUIA TOC-
TPOEHHA HYKJIEHHOBBIX KHCIOT, HO CMOI TaKxXe M3 3THX COeIMHEeHMi
« {HTE3UpOBATh MOJMMEpPHLI — MENTHI, W Hykieotuas! [491-493].

Mumnep [467—470] npumMeHAn B KauyecTBE 3HEPrMM INEKTPHUYECKHI
pa3paj, npH 3TOoM OH momyuun u3 cmecH rasoB (CH,+NH;+H,0+N,) 11
aMMHOKHCIIOT, M3 HMX 4 aMHHOKMCIJIOTBI — JlaHMH, FJIMUMH, aCNaparHHOBYI
W ITyTAMHHOBYW KHCIOThI, XapakTepHble [uiA BenkoB. MeHAA YCIIOBHA
OMbITA H METOMbI JayibHediled HaeHTH)MKauuH, Muinepy ynanoch CHHTe3H-
poBath 33 aMHMHOKHCIOTHI, W3 KoTOopbiX 10 aMHHOKHCIOT BCTpeyaTca B
nporenHax. OtaensHo ObUT CHHTE3HPOBAH METHOHMH npu aoGaenenuu H, S

wmi CH;SH. Jlna cunresa dennnananuHa, THpO3WHa M TpunrTodpaHa aBTOp
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MPUMEHAJI TAKIKE MHPOJIM3. AMHHOKMCIOTBI TaKke ObUIH CHHTE3MpOBaHbl B
ek TpUyeckom paspsige u3 cmeck CH, +CO,+NH,; [213,214].

[pumensis HarpeBanme BOMHBIX CMeceii MPOCTHIX COe/iuHeHHi ((opmasb-
perwja, rugpoxcunamuba, a takxke NH; u HCN), Opo NOJTYYH/T AMHHOKHC-
notel WM agenuH [478]. Hepmasno Jlaenec w coaet. [448] ocywectBuin
CHHTE3 AMWHOKMHCIIOT NPH BbICOKOHR TEMIEpaType, HMHTHPYIOLUEH YCIOBHA
nepsuyHoit atMocdepbt. [lpu 980°C oMM 1HONYYWIM Q-AJIAHMH,  TJIMLMH,
B-ananun, N-metmn- f-ananud. [lpn uarpeBanum jgo 1060°C onn nomyunnm
3TM AMMHOKMCIIOTBI B MaJIbIX KOJIHYECTBAX, KpOMe TOro, MOJIYUYMIIH acrapa-
THHOBYI0 KHCIIOTY.

[Monyuenubie 3KcnepHMEHTANbHbIE [aHHble CHHTe3d AMMHOKMCIOT MO-
TBEPXKAAWT MNpeAnoioxeHue HCCHC}IOB&TCHBH 0 BO3MOXHOCTH CHHTE€3a aMH-
HOCOE[IMHEHHH M JIPYTHX OPraHHYeCKHMX COeIMHCHHI B YC/IOBMAX NMEPBHYHOMH
SeckuciiopofHoi atMochepsl 3eMiH. BepoATHO, B 2TOT mepuos CyIIECTBO-
BaJli BCE MCTOYHWKM JHEPTHH, HCIOJL30BAHHBIE B CHHTEle,— TEMJIO, YJIbTpa-
¢uoneroBoe HM3NyueHHe H IIEKTpHYeCKHe pa3psa/bl. IIpy HanMyuM TpPOCTBIX
MOJIEKYJl M aTOMOB YIJiepoja, a30Ta, HEOPraHHYeCKHX KaTaln3aToOpoB M
BOJ/Ibl B 3THX YCJIOBHAX BO3MOXKHO GbUio 06pa3oBaHMe MPOCTBIX OpraHuyec-
KHX COCTHHEeHMH.

B mnocneauue roppl B pesysibTaTe paJHOacTpPOHOMMYECKHUX HabiroeHui
oBHapyXeHO, UTO B KayecTBE KOMIOHEHTOB MEX3Be3[IHOH MaTepuH CyLlecT-
BYIOT TaKHe COE[MHEHMA, KAK 4MMHMAK, UMAHUCTbIH BOAOpOM, UMAHOALETH-
ned, Bopa, auerambaerwn [590], dopmun (HCO), xoropble HECOMHEHHO
MOTYT MMeTb OIPOMHOE 3HaueHHe B [pOLEccaX XHMHYECKOH IBOJIIOLMH.
Boicokasg TeXHMKa COBPeMEHHBIX MCCIIE[IOBAaHHH, MCMONb30BAHHAA [UIA
M3YUYeHHs JIYHHbIX O6pa3lOB, MO3BOJIWIA YCTAHOBHTb, YTO B JIYHHBIX 0Opa3-
UAX MOpOJ, HE COACPHATCA AMMHOKHCIIOTHI, HO MPHUCYTCTBYIOT TIpe/ilIect-
BCHHHKH aMHHOKHCIOT — HUTpWwIbl N—C=N, wmannapt [591, 592]. Eciu
ITH COeJIMHEHHA MOJBEPTHYTb TMPOJIM3Y, YTO M MPHMEHAKT HCCeNOoBaTeNH
B Jla50paTopHbIX ycrmoBusax (Harpesanue ¢ 6. HCl), To oHM npeBpaiuaotca
B AMMHOKHCJIOTHI. 3Ta peakuMa [aBHO M3BECTHa B OPraHWYECKOH XUMMH.
BeposTtHO, B YCNIOBMAX NMEpPBHYHOH 3eMJIM HUTPWIIBI MJIM LIMAHHMIBI B BOJHOW
cpede MOFIIH MOIBEpPraTbCsi TMAPOJIM3Y, YTO MPHBOAWIO K 05pa3OBaHHUN
AMHHOKHCIIOT. B03MOXHO, 4T0 OGHapyeHHble B HEJAaBHO BbIMABIUIEM Ha
3emi0 meTeopHTe MepUHCOHA AMHHOKHMCIIOThI TAKiKe SBJIATCA NPOAYKTa-
MM TpeBpauleHHA UMaHuioB (mocne ruaponusa). [lpeanonarakr, uro opra-
HHUYECKOe BelECTBO YIJIMCTBIX XOHJPHTOB 0Gpa3oBajloch B YCIOBHMAX, GIM3-
KMX K YCTOBMAM TMepBHYHOM aTrMocdepni Haweit 3emum. OcoBento Gosb-
lUIMe KOJMYecTBa AMHHOKHCIOT ObUlM HaliieHnl B MerteopuTe MepuncoHa,
ynaBuiem B ABctpanmu B 1969 r. [441, 448, 449]. Jlasnecc [447, 449]
oBHapyxw1 B JTOM MeTeopute mnocne ruaponusa 17 amuuokucnor. Ou
TAKKE MCCJICAOBAJ ONTHYECKYK AKTHBHOCTh AMHMHOKHMCIIOT W Halles, 4To
BCE OHM HAXOAATCA B pauemmuyeckod cmecd. OcobeHHO WHTEpeCHO MpHCYT-
CTBME B MeTeOopHTe 7 aMHHOKHMCIIOT (0GbIYHO BeTpevatowmxea B L- popme B
Guonoruyeckux obvextax): L- u D- Bamuu, L- v D- ananun, L- u D- HopBa-
nuH, L- u D-nporms, rmuun, L- w D-acnaparuiosas  kucnora, L- u D-ryta-
MHHOBas KucroTa. IIpUcyTCTBME AMMHOKHMCIIOT B YTTIHCTBIX XOHJIPMTaX
aBTOp OGbBACHAET pe3yNbTaToM MPOLECCOB BHE3EMHOTO  aBHOCHHTe3a.
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HebuoreHHoe TNPOMCXOXIECHHE  AMMHOKMCIIOT B METEOpHTaX  [10Ka3bl-
BaeTcA TaKKe Ipyrumu ucciemoBatensimu  [341, 469]. Muwwep [469]
CP4BHMJI  KAUeCTBEHHO  COLEP)XAHHE aMMHOKHCIOT, OOHAapyKeHHbIX B
MeTeopuTe MepuHCOHa, H B OIbITE, MOJYYEHHOM B CHHTE3€ MPH HCNOJIb30Ba-
HHM JIEKTPHUCCKOTO 3apf/ia B KauecTBE HCTOUHHKA OHEPIHH. Oxa3sanocs,
YTO B OCHOBHOM COCTAB AMMHOKMCIIOT M JPYIHX a30THCTBIX COeJMHEHHil
MOUTH OIMHAKOB. JTO Halo OCHOBaHWe MMIulepy cjesiaTh 3aKIIlOueHHE 05
WICHTHYHOCTH MPOHCXO[MBLUHX TPOLECCOB.

HeobxomumMo OTMETHTb, YTO B pe3ylbTaTeé XMMHUYECKHMX ONBITOB IO
CHHTE3Y AMMHOKHCIIOT Mbl BCETla MMeeM [IeNI0 C MX PalleMHYeCKOH CMEChIo,
noobuo  ycraxosseHHoh JlaBneccom [447, 448] B mereoputax. [lanusie
XMMHUECKOTO CHHTE3a, IONyYeHHble B JIaSOPATOPHBIX YCIIOBHMAX, a TaKXKe
pe3yJibTaThl MCCTE[OBAHHHA YTIIMCThIX XOHOPHTOB MPHBO/IAT K 3aKIN0YEHHIO
O TOM, YTO B YCIOBHAX TepBHUHOH atMocdepbl 3emild ObUI0 BO3MOXHO
05pa3oBaHie pAUEMHYECKOH CMecH aMMHOKHCIIOT. IIpuCyTCTBHE CHIIMKATOB,
C OJHOM CTOpOHbBI, OBECTIEYHBAJI0 HEKOTOPYH COXPAHHOCTh AMHMHOKHCIIOT, C
[pYTroil CTOpPOHBI, MOT/O TMPHBOAMIL K pasfenenHio D- u L- amunokucior
[546]. Takum oBpasom, GombiiMe HccnenoBaHusa ro npobneme “TIpoHcxox-
[eHHEe KW3HW B Halled CTpaHe M 3a pyDeKoMm MOCTENEHHO IPHBOOAT
ucenenopatelied K Gornee MPAaBUIIBHBIM 3AKIIYEHHAM O MNPOHCXOXIECHHH
DHONOTHUECKHM Ba)KHBIX OpPraHMYeCKHX COE[IMHEHHH, O MPOHCXOXKICHHH
UBBIX OPTaHH3MOB.

OpHako ecnu ceifyac MOYTH BCe /IOMYCKalT BO3MOXHOCTh 0Opa3oBaHusa
aMMHOKHCIIOT Ha paHHe#d npepnOuonorwyecko craguum  obGpasoBaHus
3emuM, TO OCTaeTcs ellle CIIOXHBIM PELICHHe BOMpoca O MPUPOJie aMMHOKH-
CJI0T, OOHAapYXEHHLIX B [PEBHHUX TMOpPOAaxX /10KemMOpHd, B KOTOPHIX He
oBHapyXeHbl clieflbl HCKOMNaembIX opraHu3moB. CyuiecTBOBaBLIME paHee
“TecTsl” JKM3HM, Hanpumep obulee HAaJIMYME aMMHOKHCIOT W MX ONTHYECKOH
AKTHBHOCTH, B HACTOSIlIEe BPEMs y)Ke He MOTYT CITYKHTh J10Ka3aTeJIbCTBOM
OHOTeHHOTO HJIM HeDMOJOrMYeCKOro TIPOHCXOKIAEGHHA aAMMHOKMCIIOT. B aToM
CBA3H YTBEPXKIICHHE HEKOTOPLIX MCCIIE/lOBaTeNied O HeDMOIOrMYECKOM CHMH-
Te3e AMMHOKHWCIOT M3 Ta30B MAHTHH BO BpeMA M3BEPXKEHWA BYIIKaHOB
[171, 172] tpeSyer oueHb TUIATENIBHOW M CIIOXHOH JKCMEPUMEHTAIbHOM
npoeepkH. Ckopee BCEro aMHHOKMCIIOTBI, ODHapy»XHBawLHeCHd B HOBEHHUIIb-
HOM TMeIule W Jlase [PH M3BEPXKEeHHH BYJIKAHOB, HMEHT [BOAKOE TPOHUCXOK-
nexue. Jleno B TOM, YTO NP H3BEPKEHHH, C OJHOW CTOPOHBI, NPHUXOMAT B
JIBHIKEHHME TOJILM OCAOYHBIX IMOPOM, PACHOJIOKEHHbIE OKOJIO 1EHTpa M3Bep-
MeHMs M B PacIUIABJIEHHOM COCTOSHHM BbIOpPACHIBAIOTCA Ha NOBEPXHOCTH
3emnu B BWle NaBel M TNemsa. Beiiensiouidecss ra3sl MMeKT CMeILIAHHOE
NPOHCXOKICHHE (KAaK MPOAYKTbl TMOPOJ 3eMHOW KOPBI, TaK M BbIIENAIOIIH-
€CH M3 MAHTMHM), C [PYroH CTOPOHBI, 10J, BIIMAHHEM BBICOKHX TeMIepaTyp
M IEKTPHYECKHX Pa3pA/IOB TIPOMCXOJMT mpeobpa3oBaHHE PacTHTENILHOCTH M
OYBbI, MOKPBIBAILIMX CKIIOHBI BYJIIKaHOB, MHKpOGQIIOps!l BO3/1yxa B paioHe
M3BEPKEHUA BYJIKAHOB. 3HauM1e/bHAA YacTb OCTATKOB OPraHU3MOB He Cro-
paeT NOJIHOCTBIO, a B BHAe 00pa3’0BaBIUMXCA BTOPHYHBIX MOTHMEPHBIX
BKJTIOUEHHH BbINAJdeT BMeCTe C HEIJIOM H CMELUMBACTCA € NMOTOKAMHU JIaBbI.
I'MIponn3 TaKMX NOJMMEPHbIX COEMHEeHWH [1aeT BO3MOXHOCTb OGHAapyKHTh
B pacTBopax pAJl aMHHOKHCNOT. [Ipu M3BepKeHMHM MHOTMX BYJKaHOB OOHa-
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PYXEHO BblIe/ieHHe 3HauMTeNbHbix Kosmuects SO,, H,S, HCI, kotopsie
CO3[1aI0T OKMCIIMTENIbHY oBctaHoBKy B obnake Haji BynkaHamu. Kak
M3BECTHO, HEDHOJIOIHYECKHH CHMHTE3 aMHHOKMCIIOT HE MOXKET MITH B OKHC-
nmTenpHoH obcraHoBke. OIHAKO B JTOM Cllyyae BCE JKE€ MOXKHO JIONYCTHTDH
BO3MOXHOCTb HEeOHMOIOTHUECKOro CHHTe3a aMMHOKMCIIOT BCIIE[ICTBHE TOrO,
YTO raspl BBIJENAIOTCA C Pa3sHOH CKOPOCTBbIO, B PasHbIX COOTHOIEHHAX M
nocieoBaTeIbHOCTH. ECTh yKasanus, 4TO aMHHOKMCIIOTBI HaXOJAT WHOI/A
B H3BEPXEHHBIX Topofax. Ho npu BHMMaTeNbHOM H3YYEHWM ITHX MOPOL
0BHapyXeHbI B HUX ocTaTKK BakTepHil M BOIOPOCTIeH pa3BUBAKILMXCA B [IOPO-
Jax M wenax. B cBA3M C 3TMM MOXHO MNpeIOJIOKHTb, YTO OGHApyXeH-
Hble B OJTHX MOpOOaX aMMHOKMCIIOTHI CKOpee BCero GHONOrHuecKoH
TIPHPOJIBI.

Takum. obpasom, TaKk Kak B HacTofllee BpeMs OTCYTCTBYET HalexHbIi
nokasatesnb, KpuTepHH GHONOrHueckoro ¥ HeGMOJIOTHYECKOrO MPOHMCXOXK/e-
HHMf AMMHOKHCIIOT, HAaH[IEHHBIX B [IPEBHUX OCA/IOUHBIX TMOpOHAx AoKeMBpus,
B H3BepXKeHHbIX NOpPOJax,To /YA [l10Ka3aTe/lbcTBa OHOTEHHOW NPHPOMIBI
AMHHOKHCIIOT B [PEBHMX T[OpPOAaX HeoOXOIMMBI MaJeOHTOJIOTHUECKHE M
nerporpadMuecKkHe HCCIIE[OBAaHUA, B pe3yJbTaTe KOTOPbIX MOXHO YCT4HO-
BHTb TIDHCYTCTBHE OCTATKOB OPraHM3MOB TOro BpeMeHH. B 3ToM oTHOLIe-
HMH 3HayMTelbHble pe3ynbTaThl momyveHsl lllondoM npu usyueHuu nopop
noxembpua [512—515].

Hcnonb3ysa cBefieHMsi O COMAEPXKaHMH OTAENbHBIX OPraHMYECKHX COE/IMHe-
HHUi B [IPEBHHX OCAaJIOYHBIX OT/IOXEHHAX, Pe3yJbTaThl MaJleOHTOIIOIHYECKHX
HCCIIe[IOBAHMIA, @ TAKXKEe [laHHble XHMHYECKOIO CHHTe3a OpPraHMYecKMX Ccoe-
[HMHEHHH, NMPOBEJIEHHOTO B YCJIOBHAX, ONMM3KMX K IpedNonaraeMbIM yCIOBH-
AM CYIIECTBOBAaHHA 3eMiIH ‘Ha ee HauanbHbIX cTaguax, Kambeuu [121]
npejUiaraeT CJEAyWLyl0 TeOXPOHOIOFHYECKYH TabJMLy XMMHUYECKOH M
GHoJIOrHYecKoil IBomoiMH  [puc. 43].

B nocnenuue rompr Gonbluve HafexIbl BO3JAraloT Ha HCCIe[0BaHHE
M30TONOB YTIEpOJa /I YCTAaHOBJIEHWA OSHOTeHHOW M a0HOTeHHOH TpPHMpPO[IbI
OpraHWdecKHX COe[MHEHHH, B TOM YHCJle aMHHOKMCIOT. M30TONHbIA cocTaB
yriepofa oGBMHO onpelensercs B BUAE OTHOCHTE/IbHOH BEJIHUHHbI

13 12
[ fd
§13 C= _/+L5}‘__—1 =100, roe B KayecTBe CTaHHApTa

I3le] 2C(_‘,'[a_[-[n

npuuaT cranmapt PDB, '?C/'?C xotoporo pasho 0,0112372. U3secrtHo,
YTO M30TONMHBIA COCTaB yriepona GOTOCHHTE3WPYHIUMX OPraHH3MOB 3HAYH-
TEbHO OT/IMYaeTCA OT M30TOMHOIO COCTAaBA YTIICKMCIIOTHI aTMocdepbl WM
MOpcKHX KapGoHatoB Gonee Bbicokum conepxanueM '2C, T.e. JIerKHM
u30TONOM YIJlepofa. PaHee CUMTamM, YTO Ha OCHOBAHWM pasNiMuMA B OTHO-
wernn '2C/'?C pasHbIX 0GBEKTOB MOXKHO CYIMTb O MPOMCXOX/IEHHH YITie-
pofia B pasHbIX OC3[IOYHBIX OTIIONKEHHAX, O €ro SHOreHHOH WIIH HeSHOJIOorH-
yeckoit mpupose. Ho nocneayioupe HCCre0BaH!s MOKA3aJIH CIOXKHOCTD B
pacripe/ie/leHHH H30TONOB YIJIePOJa B PA3HbIX MPHPOHBIX obpexTax. Tax,
CPe/iHMii M30TONHBII COCTAB TKAHeH MBBIX OPraHM3MOB, OPraHWYecKOro
BelleedBa OCAJOMHBIX MOPOJ, YIJIeH, HedTeH — JNerkMH W HAXOOMTCA B
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npepenax§'?C=-2,5%.6"" C qns BceX METEOPHTOB B CPE/HEM TAKKE COC-
TaBnAeT —2,5%, 3a MCKIIONEHMEM YIIHMCTBIX xoHaputoB (86'°C=-0,52%).
Kpome toro, yriepoa marmaTtMuecKux Mopoj 3emi, B TOM YHCIIE Y/IbTpa-
OCHOBHBIX MOPOJ, MAaHTHH, UMEET OJIMHAKOBBIH H30TOTHBIN COCTaB, KOTOphlﬁ
OnU30K K Cpe/ilHeMY COCTABY Yriiepo/ida BCeX METEOPHMTOB M TOXKE COCTaBJIA-
er §'°C=-2,5% [61, 80].

MopckHe oOpraHM3Mbl cofepkat Gonbiue Tskenoro wu3otoma '*C mo
CPaBHCHHIO ¢ HA3eMHbIMM PACTCHHAMM. Pasnuuue MEW/1Y H3O0TOIIHbIM COCTa-
BOM YIJIepoJa MOPCKHX H Ha3eMHbIX. OPTaHH3MOB OOBACHAETCA TEM, 4TO
MOpCKHe pacTeHMA B npouecce (OTOCHHTe3a HCNONb3ywT Gonee TaAKelbli
no cocraBy yrnepoga OukapGoHaT MopckoH BOAbI, B TO BpeMA Kak
Ha3eMHbIe PACTEHHA TOrowWwawT Oonee JIErKHH YIIEKMCIIbIA ra3 M3 aTMoc-
. bepbl. Bwino yctaHoBieHO, 4TO cHWxkenue pH M M3MeHeHMe TeMmepaTypbl
BIIMAOT Ha pPacTBOPUMOCTb KapOOHAaTOB. MIMEHHO M3MeHeHWeM TeMMepaTypbl
1 pH Boabl B jipeBHMX Mopax Jleredc oGbAcHAET NOABJIEHHE OPraHU3MOB,
crocoBbHbIX 00pa3oBbIBATh PAKOBMHY Ha rpaHuiie KemOpus M joxkeMOpua
[77]. Hecmotps Ha TO 4TO YCTAHOBJIEH HECOMHEHHBIH OHOJIOrHYECKHH
M30TOMHbIH 2 deKT, 3aKMYalIUMIACA B TOM, YTO YIJIEPO/L XXWBBIX OpraHu3-
MOB oBorauen u3otornom '2C mo CPAaBHEHHI0 C HCXOMHOH YIJIEKHCIIOTOH
atMocdepsl M Mopckumu kapGonatamm, npoctoe coothouenne '*C/'2C ue
MOXET CJIYXWTb MPH3HAKOM OHOreHHOCTH HJIH a3HOTEHHOCTH MCCIe/lyeMOro
MaTepHana.

B nocnepnue rogsr 3.M. 'anMMOBBIM BBICKA3aHO MpeJICTABIIEHHE O TOM,
yro B BHONOrMYECKHX CHCTEMAaX CYLUECTBYET YMOpAJOYEHHOE BHYTpHMOJIe-
KYJIApHOE W MEXKMOJIEKYIApHOe pacnpefe/ieHHe H30ToNmoB yrnepoga. Mm
BbITO MOKAa3aHO, MTO COCTAaB M30TOMOB YIiiepoja GMOMOINEKYI onpejensaercs
HEe CTOJBKO KHHETHYECKMM, CKOJIBKO TepMO/IMHAMMYECKHM H3OTOMHBIM
sdpextom [61-65, 353]. Mo ero npencraBneHHAM, Kpome TepMOTHHAMH-
YeCKOro H30TOMHOro ¢(akTopa, XapakTepH3YLero OpraHuYecKoe coeuHe-
mne B uenom (By- daxrtop), umeer du3Mueckuit CMBICI HEKOTOPas BeNHUYM-
Ha (B, q)aKTop) XapaKTepH3ylllad H3O0TOMHO-OJMEHHblE CBOMCTBA aToMa
B nam{ou FPYNMHPOBKE MOJNEKYNbl. ITO fAano ocHosaHHe I.M. anumosy
BBECTH TMOHATHE O 3HAYEHUH BHYTPUMOJIEKYJIAPHBIX TEPMOIHHAMHYECKHX
w3oTonHeix 3ddextoB. UM 5pu1 paspaboTtaH MeTol] OLEHKH TepMOIHHAMH-
YeCKMX M30TONHbIX 3(@dEKTOB CIIOXKHBIX OPraHHYECKHX COeJMHeHWit [62,
63, 65, 353]. bwulo mnoka3zaHo, YTO OOHAapyKeHHbIE paHee pa3Nuuud B
M30TONMHOM COCTAaBE YIJIEPO/A OTAeNbHbIX OHOXMMHMYeCKHX (pakuMii ¥MeoT
3aKOHOMEPHBIH XapakTep M HAXO[ATCH B TECHOH CBA3H C BeJIMUMHAMH
TEPMOIMHAMHYECKHX H30TONHbIX (AaKTOPOB  COOTBETCTBYIOLUMX COEMIH-
Henuii. UYem Gonbue BenvuuHa f-pakTopoB, TeM Gonblle conepxkaHHue H30-
TonHoro '’C B aHHOM COe[MHEHMH Bs -<bakTOpBEI) MK B ONpejeNeHHOM
CTPYKTYPHOM TMOJIOXKEHHH ITOrO coep.unem (B, -bakToper) . B Tabn. 23
MOKAa3aH BEPOATHbIH M3OTOMHBIA COCTAB yrnepona, BXO[ALLEr0 B pa3jiHYHbIe
CTPYKTypHble TPYMNIbI OPraHHYECKOro BEIECTBA, H B;-paktop ITHMX Tpymm.
To npencraBnennam I.M. [anmuMoBa, NMpeHMMYIECTBEHHOe HAKOIJIEHHE TOTO
MJIH MHOTO M30TONa Yriepoja B OTAENbHOM OPraHMYeCKOM COCIMHEHHH HIIH
B OT/JEJbHOM TpYNNHPOBKE ONpEieNIAeTCA CTPYKTYPHbIM IOJIOXKEHHEM [aH-
HOTO aToMa yrniepoja, THIoM 0Dpa3yeMbIx CBf3eH W ABJIEHHEM TePMOIHHa-
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BeposATHBINH H3OTONHBIA COCTAB YTNEPO/a, BXOAALIErO B pa3/iHiHbIe

CTPYKTYpHBIE TPYIibl OPFaHHYECKOro BellecTsa
(MCXOA M3 BHYTPUMONEKYNAPHBIX M3OTONHBIX 3(hdexTos) [66]

Tabauya 23

CrpyKTypHas rpymml, B Ko-

TOPYI0 BXOANT [AHHBIA ATOM CrpykTypa ﬂf-(bal('l'op 613¢, ¢,
yriepoaa
CH,-rpynna H—$~H 1,132 -3,0
H
CHz-rpyrma | ll‘i ‘
_C.H(Ij_c_ 1,140 -2,2
| H [
|
CH-rpynna l—(i‘ =
—-(I‘f(l‘—H 1,167 -1,25
oY
I
ApoMaTHUYeCKOE KOJIBLO >C —(i‘—é‘— 1,170 -1,9
H
CrupToBas rpynna l H
kC'L(;—OH 1,157 -1,175
H
AnbJeruaHas rpynna —Cl‘va " 1,170 -1,1
I 20
Keronuas rpynna —(‘7(‘\’ 1,188 -0,2
I 0-
| //0
KapGokcunbHas rpynmna —C— 1,197 -0,25
| ~ OH
JIByokuch yriepoja CO 1,192 0,0

MHYECKOro YMOpAIOYeHHOrO pachpefielieHua yriepoga B OHonmoruueckoi
ciucteme. Eciu B mpouecce ¢epMeHTATHBHOH peaklMH aroM yriepo/a
BKJIIOUaeTCs B HOBY0 aTOMHYK IPYNIMPOBKY M IMOABJIAETCA HOBAA XHMH-
yeckas CBA3b, TO €ro H30TOMHBIA COCTAB XpaHHT HHQOpMalMI0 NpexHei

CTPYKTypbl, T.e. [3;-haKTOp OCTAHETCA MPEKHHM.

Ha ocHOBaHHMH JAHHBIX H30TOIHOTO COCTABa YTJIepO/la AMHHOKHCIIOT,  BbIe-
nenHbIX JitGenconom u Xoepunrom u3 xitopesutsl [271], 3. M. FamumoBbIM Gbiin
BbINHCIIEHbI f-DaKTOPBI V1A KaXA0H aMHHOKHCIIOThI. OKa3anocs, uto  Haubonee
H30TONHYECKH “TIeTKO#” amuHokmciore—neiiwnny (8 °C=2,27%) orseuaer
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POJIb OPTAHUYECKOI'O BEWECTBA B TEOXMMHUYECKHX [POLIECCAX

OpraHnyeckoe BeIecT Bo
B FeOXHMHYECKHX Mpolieccax

d N\

obpa3oBanue Kayc-
TOOHONIHTOR, TyMy-
ca, Noys

BITHAHHE Ha [THare-
Hed M KaTareHes
nopon

BLIBETPHBaHHE rop-
HBIX NOpof,

HAKOIUIEHHE ¥ MHT-
pauMs pefKMX sie-
MEHTOB B 0cajioy-
HBIX OTJIOKEHHAX

YUACTHE B 1poleccax
MeTamopdHl Ma
OCAOYHBIX MOPO

'

MepeHOC OpraHHYECKOro
BELLIECTBA C IPHPO/IHAI-
MH BOIaMH

yuacTue B
THOPOTEPMATBHBIX
npotieccax

y4yacTHe
B Npoueccax
pynoobpasoBaHus

MHHHMaJbHas BenumHa 3 =axTopa, pasHas 1,118, T.e. oBorawenue yrie-
pofia 3TOH AMMHOKMC/IOTHI M30TonoM '*C NpefcKa3biBaeTCs TepMOIMHAMM-
yeckd. HauGornbimias BenMuMHa TepMOJMHAMHYECKOrO M30TOMHOTO daKTopa
(BeC= —1,179) nonyvena st acmapardHOBOM KHCIIOTBI, YTO OTBEvaeT ee
HanGonbieMy oGoramenmo’ *C (5! 3 C=-0,68%) .IlomoGHan KOppenAlMa ycTa-
HOBJIEHa M [If [PYyrMX opraHuueckux coemuHenwin [65]. JI.A. Kopguna u
B.H. I'enepanoBa [128] #ccrnefoBany BHYTPUMONEKYIAPHBIE U MeXMONEKY-
nApHble H30TOMHbIE 3ddeKThl Ha NpEMepe (EHONBHBIX COCTHHEHHH M aMHHO-
KHCoT GuoreHHoro npoucxoxieHusa. OHM YCTAaHOBUIM 1A AeHLMHA, THPO3H-
Ha, aNaHMHA H TJIYTAMHHOBOWH KHCIIOTBI, BbIIENeHHbIX U3 GenkoB, oGoraieHue
yriepofa Kap6OKCWIBHON I'PYIIIBL TAXENBIM M30TONOM. AMHHOKHCIIOTBI, BBI-
JieTIeHHbIe M3 OIHOTO Delka, MMeNM pa3Hblii M30TONHBIA cocTaB yriepopa. Ha-
uBonee u3oTomMuecky “nerkum’’ oxasanca tuposus (§'°C=-2,76%) uaubonee
"raxenbiM” — rommH (82 C=-2,10%) . Takxe 6bu10 06HApY*keHO 3amMeTHOE
MOBBILIEHHOE COMIepXKaHHe H30Tona '3C B MeTOKCHIBHOM TpynNe BaHWIMHA
10 CPaBHEHHMIO C YTJIEPOJOM apoMaTHueckoro Komsua. .M. l'anumonsiM [62]
Gbl1a BBIMMCIIEHa Be/MunHA B-DaKTOpa JUIS Pa3HBIX TPYMI yIJIepPojia, BCTpeya-
HOUMXCA B OPraHMYeCKHX COeJMHEHMAX GuoreHHo# mpuponst. [Ipumenss me-
Ton1 onpefienenu f;-paxtopos, 3.M. l'ummos u np. [66] mokasamu pons op-
raHWYeCKOro BEIIECTBA B KauecTBE BOCCTAHOBHMTENA ypaHa B IMIPOTEPMalib-
HOM IIpolecce.

A.IL Buxorpagos u gap. [48]cpmenanu BaxHOe 3aKIOYEHHE O TOM, 4TO
ABNIEHHe BHYTPUMOJIEKYIIADHOH M30TONMHYECKOH reTepOreHHOCTH MOXKeT
GbITh HMCIONB30BAHO I MAECHTHOHKAUMM OHOreHHBIX M abMOreHHBIX (hopm
yrnepopa. B aMMHOKMCIOTaX OHOJIOTHYECKOH MPHPOJbI M3OTOMbI YIiiepoaa
pacnpe/ieiAl0ICA PEryJIAPHO, YNOPAIOUEHHO, B COOTBETCTBHHM C BeJMYMHAMM
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TePMOIMHAMHYECKHX H30TONHBIX 3pdexkToB. B TO *E BpemMa B aMHHOKHC-
7I0TaX CHHTETHYECKOW TNpPUpOIbl, MOJYYEHHbIX abGHOreHHBIM MyTeM, pacrpe-
[eneHHe HM30TOMOB Yrilepofa MoxeT ObITh NMPOH3BONBHBIM M HE CBA3AaHO C
TEPMOMHAMHYECKMMH H30TONMHBIMH dakTopamu. [lanbHeiiliee HakoIieHHE
taxToB M pazBuTHe paboT B 3TOH 051aCTH [IaCT BO3MOXHOCTb YCTAaHOBHTh
OCHOBHbIE TOKa3aTenu OHOreHHOM M aGMOreHHOW NPUPOBI AMMHOKMHCIIOT,
yT7IeBOJIOB, YTJIEBOIOPOOB, NMOPGHUPHHOB M [IPYTHX OpPraHMYECKHX COedHHe-
Huit, uTO MMmeeT Oonblloe 3HaueHMe [UIA Npe[CTaBleHMA O TeHesuce
HedTel, OpraHHYecKOro BeleCTBa MHOIMX Mopoj AoKeMOpHsA, a Takke s
Pa3BMTHA TEODHH MPOHCXOXIEHHA >KM3HH.

B 3akimoyeHMe clie[lyeT CKa3aTb, YTO HE BbI3BIBAET COMHEHHMH OF pOMHOE
3HauYeHHe OPraHMYECKOro BelECTBa B reoXHMHuecKHX mpoueccaX. Ha cxeme
Mpe/icTaB/ieHa pOJib OpPraHMYeCKOro BELECTBA B OCAJIOYHBIX OTIIOXKEHHMAX Ha
Pa3HBIX JTamax HX TreoJorWyeckoi HcropuH. Bo Bcex 3TMX mpoueccax
Gornbllyio poNlb HIpaiT TaK)Ke OT/e/IbHble KOMIMOHEHThl HCKOIMAaeMOoro opra-
HHMYECKOro BEILEeCTBa — aMHHOKHCIIOTBI, YITIEBOJBI H [p.

Ha ocHOBaHMM HAalMX 3HAHWHH O 3HAYeHHH OPraHHYECKOro BellecTBa B
TeOXMMHMYECKHX TPOLECcaX MOMKHO 3aKIIIOYHTh, YTO HEOOXOAMMO [ajbHei-
uiee, Gosnee ruydokoe H3yyeHHE POJIM OT/JENbHBIX OPraHMYeCKHX COeJHHEHHH
B peakiMAX KOH[IEHCALMM MCKOMAeMOro OpraHMYecKoro BellecTBa TOpPQOB,
YI7TIeH, CIaHleB, a Takxe B OOpa3joBaHWM JIETYyUMX OpPraHMYECKHX COeIMHe-
HHMH, KOTOpbIE MOIJHM Obl CIyXMTb MaTepuanoM A oOpa3oBaHus Hedred,
ras’oB, B TIHIpPOTepPMaJlbHBIX Tpoueccax W T.1. JlanmbHeiiee npHMeHEHHe
COBPEMEHHBIX METO[IOB HCCJIE[JOBAHHMA — MAaCC-CMEKTPOCKONHH, H3OTOMHH H
NpYTHX — 3HAYMTESIBHO YIJIYOHT M paclLUMpHMT HAllUM MpeCcTaBJIeHHA 00 HCKO-
NMaeMoOM OpraHMYeCKOM BEIIECTBE pPa3HOrO TeoJIOrMYecKOoro BO3pacTa M
Pa3HOi CTENEHH IpeBPAILCHUA.
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