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BBEJEHUE

B Hacrosuiee BpeMs MHOTHe HCCIEOBaTeNIM Pa3HbIX HANPaBJICHUH reo-
XMMMH CTPEMSATICA BBIACHATH POJIb OPraHMYECKOrO BelIeCTBa B TeOXUMHUYEC-
KUX IHpoleccax, NPOHCXOJAHUIUX B BepxHei uactw obonouku 3emiH, B
0CAJOYHBIX OTIOXKEHHAX PAa3HOIO IeOoJIOTMYECKOro BO3pacta. B cBoelt pabo-
te "Xusoe BemectBO B Guocepe” B.W. BepHapckuit nucan: “KusHp 3axBa-
TbIBA€T 3HAYMTEJIBHYI0 Y4aCThb aTOMOB, COCTAaBJISIOLIMX MaTePHI0 3eMHOH HO-
BepxHocTH. Ilom ee BIMAHMEM 3TM aTOMbl HAXOMATCA B HENPEPHIBHOM
HHTEHCHBHOM JIBIDKEHHH. M3 HUX Bce BpeMs CO3[alTCA MHIUTHOHBI pa3HO-
oBpasueitnmx coegvHeHuii. M ator mpouecc mnurcsa Ge3 mepepwiBa OECATKH
MWUMOHOB JIET, OT OPEeBHEHIIMX apX€O030MCKHX 3p HO Halllero BPEMEHH, B
OCHOBHBIX UepTaX OCTaBASACh HEM3MEHeHHbIM”. W pmamee: .. mpexpauleHue
XH3HU ObUTIO 6bl HEM30EXHO CBA3AHO C NpEKpalleHHeM H3MEHEHWil, eClH He
BCEHl 3eMHON KOPbI, TO, BO BCAKOM Cllyyae, €€ MOBEPXHOCTH — JIMKa 3€eMIJIH,
ee Ouocdepsr’” [38].

PacTTenbHBIA M XMBOTHBIN MUD ONpeHeNsaeT coCTaB arMochepsl, OKa3bl-
BaeT BJIMAHHME Ha XMMHIO MOpell, OKEaHOB, peK H o3ep. B TeueHue miuTesns-
HOTO Te0JIOTMYeCKOro BpeMEHH J>KMBbIE OpraHH3Mbl IIPHHMMAlH Y4YacTHE B
06pa30BaHUM H3BECTHAKOB, [IOJIOMHTOB, B 06pa3sOBaHMH MHOTHX MECTOPOX-
OeHWii JKene3a, MapraHia, ATIOMUHHA, CYJIbQUOHBIX MECTOPOXIEHMH H T.H.
[207,43].Benka poim >KMBBIX OPraHM3MOB H NPONYKTOB HX paclajia B
pa3pylueHHH TOPHBIX IOpOH, B 00pa3oBaHMH NOYB. B cBOeil BCTyNMHTENBHOM
cratbe k MoHorpagmu “Teoxummsa opramuwueckoro Bemectsa’ [169]
Al BuHorpamoB oTMeuaeT, YTO CO BPeMEHH OOpa30OBaHMA XMBBIX OpraHM3-
MoB Ha 3emrse ... KMBOE BELIECTBO — OPraHH3Mbl, IIPOAYKTBI HX >KH3HE-
NEATENPHOCTH, OPraHOTeHHbIe OCTATKH M OPraHWYeCKHe BELIECTBA — UIparoT
BCE BO3pAacTalIIYI0 POJIb B TI'EOXMMHYECKHX IIpOLECCaX, M3MEHAA HX XO[.
Ham tpymHOo OTHEnHTh reOXMMHUYECKYIO POJIb XXMBOTO BEUIECTBA OT IE€OXH-
MHMYECKOH pOJIM OpPTraHMYeCKHX BELIECTB, OGPa30BABIUIMXCHA II0OCiIEe THOenH
oprann3amMoB’’. CieoBaTejbHO, He TOJIBKO JXHBOE BELIECTBO, T.€. COBOKYII-
HOCTb BCEX >KMBBIX OPraHH3MOB B IEJIOM, HO TaKXX€ OPFaHHUYECKOE BEIECT-
BO OCTATKOB OpPraHM3MOB M IIPOJYKTbl €r0 IpeBpPalICHHS MIPAOT OrPOM-
HYI pojb B T€OXMMHMYECKHX mpomeccax ‘{38, 39, 40, 41, 43, 45].

UHTepec Kk M3yYeHMIO pOJM OPraHMYECKHX OCTATKOB M IPONIYKTOB HX
npeo6pa3oBaHHs B TEOJIOTHUECKHX YCIOBUAX CBSI3aH KaK C HOBBIMH Ipel-
CTaBJIEHMSIMH O LIHPOKOM pacCHpOCTPaHEHHH OPraHHUCCKOTO BEIECTBA B
OCa[IOYHBIX MOpOdaX, TaK H CO MHOIMMH TPaK THUCCKHUMHU HaG 0 Ie HUAMH,
NOMOTalUIMMH pelliath psAl HAapOIHOXO3AMCTBEHHBIX 3alay. Tak, HampuMep,
YCTaHOBNeHbI aKThl HAKOIUIEHMA psAfa PeNKHX MeTaluioB B Topdax,
YTIAX, GUTYMMHO3HBIX CaHLaX, B DAfe CiydyaeB OOHapy»eHa CBSA3b MEXMY.
KOHUEHTpalyeil pefKUX 3IEMEHTOB U KOJMYECTBOM PaCCEAHHOIO OpraHuyec-
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KOT0 BeIeCTBAa OCaJIoUHbIX NMopod. Bomnbmioii MHTEepec NpeacTaBjseT M3yue-
HHE TIpOUECCOB OGpa3oBaHUs SHEPreTHYECKH BAKHBIX IPUPOAHBIX MaTepHa-
J0B, TaKHX KaK TOP}, yroib H HedpTh, OCHOBHYH MACCy KOTOpPbIX COCTAB-
JI€T MCKOMAeMOe OpraHMYeCKOe BeUIeCTBO, a TaK)Ke GMTYMHHO3HMBIX ClaH-
ues. B mocnenHee Bpemsi yCTaHOBJIEHa BO3MOXHOCTb CBA3BIBATH IOHCKH
HehTH M raza ¢ HaJHUMEM OIpENeJIeHHBIX (paKLMit OPraHHYeCKOTrO BelLecT-
Ba B OCAaJIOYHBIX MMOPOJAX M UOMA3EMHBIX BOHaX pasHeIX rry6uH. Mccnenosa-
HUA HOCJIEOHHX NECATUIECTHH II0Ka3aJH, YTO NMPAKTUYECKH BO BCEX OCALOY-
HBIX ITOPOZIAX COMEPXHTCHA HCKOMaeMoe OpraHMuyecKoe Beuectso. Ilo mop-
cueram XaHra [405]}, ofLiee KONMMUECTBO OPraHMYECKOTO BelMeCTBA B OCa-
HouHbIX mopopax Gomee 3,8°10'5 1 (oxomo 2% or obliero KonMuecTBa
0CafKOB, OTNIOXKEHHbIX Ha 3emile 3a Nocneanue 3—4 muiph. ner). Ilpu 3TOM
Hauboblilee KOJIHYECTBO HCKONAEMOIo OPraHHYeCKOro BEIecTBa OCAHOYHBIX
NOpOA HAXOOMICA B pPACCEHHOM COCTOSTHUM B IJIMHHCTBIX OTIOXKEHHAX —
3,6:10"% 1 (95%), a TakKe B HU3BECTHAKAX, NeCYaHMKAX. B yrax
cocpeniotoueHo 6-10'? 1 uckomaemoro oprammveckoro sewecrea (1/500
YaCcTb OT OpraHMYECKOIO BEHIECTBA OCAJOYHBIX MOpOH), B HebTAX —
1,5-10'* 7, a B mwiacroBbix BOmax — 2,5-10'% 1. B Hacrosmuee Bpems
MHOTHE HCCIEHOBAaTelIM YyXe He OrpaHUYMBAalOTCA oOnpelenieHHeM oOlero
COAEPXKaHUA OpPraHMYEeCKOIO yInepoga B OCaJOYHBIX OTJIOKEHHAX, a MbITa-
I0TCA YCTAHOBHTh XHMUUECKYIO TNpPHPOMAY HCKOIaeMOTO OpraHUYeCKOro Be-
ulecTBa. B pesynbrate npuUMeEHeHMS COBpPEMEHHBIX (bU3MKO-XHMUUYECKHX Me-
TOJIOB YHanoch OGHAPYXXHTh B COCTaBE HUCKOMNAE€MOTO OPraHWYeCKOTO BELLEC-
TBa pa3HbIX THIIOB pAM MPHUPOOHBIX OGHOXMMHUECKH B@XKHBIX OpPIraHUYECKHX
COETMHEHMA: aMHHOKHCIIOT, YTJIEBOHOB, apOMAaTHUECKHMX COeAMHEHMH, opra-
HHYeCKHMX KHCIIOT U Op. Beero okono 500 oprammyecKux coedpHEHHIA.
HaxoneHHprit 3a mocienHee BpeMs B MHpOBOIl JIHTEpaType MarepHain o
COAEpXXaHMH OPraHWYECKOTO BEIeCTBA B OCAfOYHBIX OTIOXEHHUAX pPa3HOTO
Te0JIOTHYECKOIO BO3pacTa MOCIY)XWI OCHOBOM [/ NMOABJIEHHA HOBBIX Hayy-
HbIX HAallpaBJIeHWA B TEOXUMMH, €llie He HMEWLIUX YeTKUX TpaHMIL TeoXH-
MHH OpPraHWYeCKOIO BelllecTBa, NajieOGHOreOXUMMM, NaneobHOXHMUHU, MoJe-
KYJSApHOH MajIeOHTOJIOTUM M HanpaBrieHus Gonee obiiero xapakrepa, nomny-
UMBLIETO LIMPOKOE MNpH3HAHME B MOCNEeJHHE TOMbl,— OPraHHYECKOH TIeoXH-
MHM. JTH HanpaBJIEHHSI BO3HHKJIM Ha OCHOBe OHOreoXUMMuM KaK HayKH.
ocHoBaHHOit B.W. BepHanckuM M nonyuuBILeli CBOe AalbHeillllee Pa3BHUTHE B
Tpynax A.Il. BurorpagoBa. Bo3HukHOBeHHE 3THX HampaBlieHMil OObsCHAeTCs
OCHOBHBIM CTPEMJICHHEM HayuyHOH MBICIIH — MOHATh pOJIb U 3HAUCHME Opra-
HU3MOB H OTHENBHBIX NPUPOOHBIX OpPraHMYeCKHUX COEOUHEHHMH B TEOXMMH-
YeCKHMX M TeoJIOrMYecKHX mNpoueccax. IlosABneHue 3TUX HampaBJIeHMH CBsA3a-
HO ¢ Heo6XOIMMOCThIO TNTYGOKOro U TILATENIbHOrO H3YuYeHHA MyTed IIpeob-
pas’oBaHUsg U YCIOBMII COXPAHHOCTH OPraHMYeCKUX COe[UHEHMH, MX POIHU B
[pareHe3e OCafiOYHbIX OTIIOXEHMH, B MHIPAUUM U KOHLEHTpPauud XHUMUYEC-
KHX 3JIEeMEHTOB B TeueHHe IeONOTMYEeCKOro BpemeHu. B mocnmennee BpeMs B
MHPOBOH JMTEpaType MOSBHIOCH HECKOJIbKO MoOHOrpaduit U cOOpHMKOB,
aBTOpBl KOTOPBIX XapaK TePU3YIT POJIb OPraHMYECKOIO BelleCTBd B IEOXH-
MHYECKMX U TeOJIOTMUECKHX Ipoueccax. B TeueHue HECKONBKHUX JIET MPOBO-
IATCA MeX/IyHapoIHble CUMIIO3MYMbI U KOHIDeCChl MO OPraHUYECKOH Ieo-
XMMHH, TPY[Abl KOTOpPbIX peryjsipHo HyOnukyworca B Bufe COOpHHKOB



cepud “Advances in Organic Geochemistry”. Yacts crateit u3 stmux cBop-
HMKOB OblIa MepeBeleHAa Ha pycCKMil A3bIK M ONyOIMKOBaHa, B TOM UHCIe
B cBopuuke ~’Oprannueckas reoxumus’ [185,186] uB cGopuuke “JluareHes
¥ KaTareHe3 ocafouHbix oGpa3zoBanuii” [78] . 3acnyxuBanr BHUMaHuA ony6-
nuKOBaHHbIe B 19711975 rr. matepuansi 1 1 3-ro Bcecorw3HeIx ceMiHapoB M0
OpraHUYECKOMY BEIIECTBY COBPEMEHHBIX M MCKOIIAEMbIX OCaIKOB.

3a mocnepnne 20 nmer HakoruleH Oojbluof (ak TMNECKHA MarepHasn Io
OGHAPY)KEHHIO U PACHPOCTPAHEHUI0 OTHENbHBIX OPraHUYECKUX COeOVHEHWH B
0CaloYHbIX 06pPa30BaHUAX PA3HOIO I'EOJIOTMYECKOrO BO3PacTa, B IPUPOIHbBIX
BO/AX, a TaKXe B METeOpHTIaX, MeMJe BYIKAHOB, B JIYHHBIX MOpPOHAX.
3HauMTeNIbHOE YHMCIIO MCCIIEOBaHMiA MOCBAIUEHO abHOCHHTE3y MHAMBHIYallb-
HbIX OPraHUYeCKHX COCOMHEeHHH.

Cpeny OpraHMuecKHUX COeOUHEHUH, BCTPEYAIOIIMXCS B Pa3HbIX T€OJIOTH-
ueCKMX o0ObeKTax, O6osblioe MeCTO 3aHMMAOT aMHHOKHCIOThI. Ilpounio
Gomee 20 Jyer ¢ TOro BpeMeHH, Korma mnpod. IiGencon [267, 268]
BIepBble OOHAPY)XHJI aMHHOKHCIIOTHI B CKeJIETHbIX OCTATKax HCKOMaeMbIX
OpraHM3MOB PA3HOIO TeOJIOTMYECKOIO BO3pacTa, a TaKXXe B HEKOTOPBIX
obpa3uax ocaiouHeIx Hopof. 1o coobuieHue JitbencoHa MPOM3BENO MEpe-
BOPOT B Hpe[CTaBJICHUSAX MHOTHMX YUYEHBIX, CUMTaBLIMX [0 3TOTO BPEMEHH,
yTo B MOOOGHBIX T'eONIOTMYECKHX OOBEKTaxX OPraHMYECKOe BEUIECTBO M TEM
Bosiee aMHHOKHCIIOTBI ITOJIHOCTbI0 OTCYTCTBYIOT. C 3TOro MOMEHT2 MHOTHE
HCCIIENOBATENM C YBIJIEUEHMEM Hauajid HMOUCKM aMUHOKHCIOT B OCaJOYHBIX
HOpPOAX M OCTATKAX HCKONAEMBIX OPraHU3MOB, YCMEINHO HMCHOJIb3ys IpH
aToM Mertofbl XpoMarorpaduu. B 1963 r. J#bencorom [269] Bnepsbie
Gbiia OmyGiIMKOBaHa CTaThfl, B KOTOpO#t ObUI mpedcraBieH 0630p paboT mo
reoxuMuu aMHHOKHCIOT 3a 10 ner. Boiiee HoBast cBoAKa Mo pacmpoCTpaHe-
HHMI0 GeJIKOB, MENTHOOB WM aMUHOKHCIOT Obia ony6mukoBaHa XeHpoM B
1969 r. [379].

Baumanue wuccnemoBarteneit K H3YYEHMI0 aMMHOKHCIOT B OCaOUHbIX
OTJIOXKEHHAX Ppa3HOI'O TEOJIOTHYECKOI0 BO3pacTa OOBACHAEICA TeM, 4YTO, C
OJHOH CTOPOHBI, aMHMHOKHCIOTHI B TOM WIH HHOM KOJIMYECTBE Temephb
HalifieHpl BO BCEX OCaJOYHBIX MOPOHaX, C APYrod CTOPOHBI, TEM, YTO OHH
ABNIAKTCA CTPYKTYPHBIMH COCTaBHBIMHM UYAaCTSMH GHOXHMHUECKH BaXXKHbIX
CoelMHeHWH — GeNMKOB M MOTYT CIAYXWTh MOKa3aTesieM CyILeCTBOBaHUA
OpPEeBHUX OpPraHM3MoOB B IOpOJAax, UTO MpEACTaBJIseT HHTEPeC JiA psAna
obnacTeii reOXMMHH, B TOM YHCII€ JUIs U3YYeHMS TeHe3HCa FOpIOWIX HCKOMa-
€MbIX, [ BOCCTAHOBJICHHS TIEOXUMHYECKOH MCTOpPHM TOH WM HMHOH oOca-
HOYHOH MOPOMbI, A ManeobHOreoXuMuM M Ap. 3a Hocie/iHue rofpl HaKoIll-
7eH GOJbINONH MaTepHas MO PacHpOCTPAHEHHI0 aMHHOKHCIOT B OCAHOYHBIX
0bpazoBamMAX, BKJouasas ngokemOpuid. IIpy 3T0M HekoTopble HCCIENOBATENH
He OrpaHMUMBAKTCA MPOCTHIM OfpefelieHHeM aMUHOKHCIIOT, & IbITATCH
CBSI3aTh MX NPUCYTCTBHE C YCIOBHAMH 0CafKooGpa3oBaHUs, [MareHE30M,
KaTareHe3oM IIOPOI, C MpoueccaMd MeTramMopduzMa, a Takke HI(YT IpPHYH-
Hbl COXpaHeHMsA aMHHOKHCIOT B MOpOJAaX M OCTaTKax HCKoOIlaeMbIX oOpra-
HM3MOB B TeueHHE FEOJIOTHYECKOrO BpeMeHU. B To ke BpeMs CBEIEHUA O
NPUCYTCTBMM aMMHOKHCIIOT B TEOJIOTHYECKHX OOBEKTax 4YacTO HUCTOJIKOBBI-
BaloTca 6e3 FOJDKHOTO KPHUTUUECKOTo OOCYXeHus, 6e3 yueTa BO3MOXHOU
KOHTAMKHALMH 33 CUET COBPEMEHHON MHKPOQIIOpLI.



I'masa 1

OCTATKHU OPTAHHU3MOB - UICTOYHUKHU
OPTAHUYECKUX COEJHMHEHUU
B COBPEMEHHBIX U UCKOIIAEMBIX OCAZIKAX

HccnenoBanyue opraHMueckoro BeLIeCTBA B COBPEMEHHBIX M HCKOMAEMBIX
ocafkaXx uMeeT OGoJblloe 3HaYeHWe [JIsi BOCCTAHOBJIEHHUA TeOJIOrMYEeCKOi
MCTOpUH 3€MJH, [aeT OCHOBAHME [JIA CY>XIOEHWH O MpOHCXOXAeHUH GHocde-
pbl, BOTIOLMM 2TMOC(hepsI, MPOUECCOB OCAMKOHAKOMIEHUS B [PEBHUX MO-
pAX, [Jisi ONpeliefieHUs MOJIEOK/IMMATa, PasBHTUA >KM3HM B NpPEXHUE Ie0JIo-
THYECKHE JMOXM U MyTAX HAKOIJIEHMS OTHEJIBHBIX PENKHX IJIEMEHTOB B
OCaJIOYHBIX OTIOXKEHUAX U T.O.

[lepeyunas at™Mocdepa Ha Halled iaHete ObiIa GeCKHMCIOPOSGHOH M
HOCH/IZa BOCCTAHOBHTENIbHbI Xapaktep. IlepBble NpOCTeiililMe OpraHH3Mb!
MOABUIIMC B OKEaHMYECKOH BOJE, TaK KAaK B TO BpeMs >KU3Hb MOIJId
pasBHBATbCA TONBKO B YCIOBHAX 3KPAHUPOBAHUA OT KpaiiHero yibTpadHo-
neroporo usnyyeHus ConHua cjloeM oKeaHMuecKoil Bompl. Kuciopoma E
atMocdepe 6bITO HHUYTOXHO Majlo, M O30HOBBIA 3KpaH OTCYTCTBOBan [44.
46). IosBrnenve OpraHU3MoOB, cCOCOGHBIX K ¢oTocuHTe3y (3—3,5 mupn.
JleT Ha3aj), NpMBENIO K YBEJIMUeHHio HUclopoma B atMoctepe. A.Il. Buor-
papoBeiM u P.B. Teiic [50] Gbuto mokasaHo, YTo KHUCIOpoA aTMocdeps:
3emyn co3pjaercsi 3a cueT (POTOCHHTETUYECKON HEATENIBHOCTH pacTeHMd, o
MMEHHO, 33 CYeT KHCJIOpOda BOJBI, 3 TaKXe B Pe3YjbTaTe MPOHUKHOBEHUR
”TsKeNnoro’’ KHCIOpoHAa M3 BBICOKHX CJIOeB atMocdepsl, o6pasymomeroca
pesynbiaTe dortopuccommanuit CO, mopm ynsTpadmomerom [42, 44]. Bec-
KHCHOpodHass atMmocdepa cTanma wucuesaTh npubnusuresnho 1,8 muipa. ne-
Hasan. AtMocdepa, cofeprxariag KHCIOpOJ, OKOHYaTeNbHO CHopMUpOBaact
1,4—1,45 mnpn. ner Haszam [44, 183, 206, 468, 470]. IIpemnonarator, urc
BriepBble u3Hb Ha 3emne Bo3Hukya 3,8 Mipa. jer Hasag. 310 Gbuic
MOKa3aHO Ha OCHOBAHWM MaJIEOHTOJIOTHYECKHX HAXOZOK B JIPEBHUX OCaIOYu
HpIx nopopax. CienoBaTtelibHO, )XM3Hb BO3HMK/IA HA Hallleil IUIaHeTe eme »
ycnoBUAX OeCKUCTIOpOoaHON aTMocdepbl.

BosmixHoBeHHe OHOCthepsl NMPOM3BEIIO NMEPEeBOPOT B TEOJOTMYECKOH WC
Topud 3emyd. [loABHIINCL HOBbIE TIeOJIOTHYECKHE MPOLECCHI, HAYLUHE IIp}
YYaCTUHM OPraHM3MOB M HpPOJYKTOB HX >KU3HEIESATENbHOCTH, MX OpraHuMyec
KHX H HEOPIaHWMYeCKHX OCTATKOB. B 0CaOYHBIX OTIIOXKEHMAX MPOUCXOMHIIC
MOCTENEHHOE YBEJMYEHWE OPraHMYeCKOTO yTJlepopa, Cynb(paTHOH H HUPHUT
HO# cepbl, yBeNHUYeHHe OTHOLIEHHUSA OKHMCHOTO >Xeje3a K 3aKkHCHomy [204
205, 247). PasgurHe OpraHM3MoOB Ha 3emile SIBWIOCh NIPUYUHOH GHOTEHHOT(
06pa3oBaHKsA M3BECTHAKOB, MeENa, IMATOMHTOB, pajuonapuroB [207]. Vi
B Mepuof no3aHero pudess ¥ BeHOa cocraB atMocdepbl H OkeaHa HpHONu
Xanca K coBpeMeHHOMY. [Ipu 3TOM HmpoHCXOOWiIO YCKOpeHHe 3BOJIIOUHUHU }
pacmpocrpanende oprausMoB Ha 3eme [204]. Tlosmnenve ocamoyHbi:
OpraHOTeHHbIX MOpon Ha 3emile — yIJieH, ClaHLeB, HeQTH, U3BECTHAKOB I
OpYTUX — OKa3aJI0 CYIUeCTBEHHOe BIIMSAHWE HA IIPOUECChHI, MPOHCXOIANIKE ]
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Guochepe. B.W. BepHanckuit [38] mpupaBan orpomMHoe 3HaueHMe OpraHMyec-
KHM OCTaTKaM pACTeHWH M >KMBOTHBIX M HX HpPOAYKTaM MHpeoGpazoBaHuA.
OH oTMeYal, YTO OPraHMYeCKHe OCTaTKH, MPOHUKAIOILHE BO BCIO MAaTEpHIO
Guocepsl, Goratel cBOOGOAHOH 3Heprueil B TepMOIMHAMHUUECKOM I0JEe GHO-
chepbl. B cBoedl BcTymuTenbHoH crathe K MoHorpadum C.M. MaHckod u
T.B. llpo3nosoit “Teoxumus opranuyeckoro sewmecrsa” [169] A.Il. Bumnor-
pajioB  OTMeYal, YTO BJIMAHHE OPraHUYECKOTO BellecTBa Ha [MPOLECCHI,
HOylIMe B 3¢MHOH KOpe, MHOTOOOpa3Hb! U MHOTOUMCIIEHHbI: “OHM BEIyT K
paspylIeHHI0 TOPHBIX MOpPOd M K 0Opa30BaHMI0 OPraHMYECKYX COeIMHEHWH,
C OMHOH CTOPOHBI, K pAacCEMBAHMIO BelleCTBA TODPHBIX MOPOA, ¢ IPVIOil
CTOPOHBI, K €ro CeJIeKTMBHOM KOHIEHTpPalUU — 06pa30BaHUI0 Y[, HAIpH-
Mep xene3a”. OcamouHble MOPOMbI, BCEIAA COMNEPXKALIME UCKOIAeMOEe Opra-
HWYECKOE BELIECTBO, COCTABJIAKT 3HAYUTEIIbHBIA ClOoH 3eMHOH Kopbl. bbuio
NOACYMTAHO, YTO HA MPOTXKEHWH 3—4 MIIPH. JIeT Ha HNOBEPXHOCTH 3eMiu
OWIONKEH CJIOH OCA/IKOB MOLIHOCTBIO okcsio 1000 m, mpu stoM okono 2%
3TOTO CJI0s — OpTaHHYecKoe BeluectBo |[77].

Hckonaemoe OpraHMuecKoe BELECTBO, COMNEpPXallleeCd B Pa3HbIX OCAaHOY-
HbIX MOPOAaX, ABJIAETCA MPOAYKTOM NpeoOpa3oBaHMs OPraHMYECKUX OCTat-
KOB PaCTeHHi, >XMBOTHbIX. GaKTepuil, MMKPOOPTaHU3MGB, CYIIECTBOBABIIMX
B pasHble TeOJIOTMYECKHe Mepuoabl HCTOpud 3emiu. 3aMeueHo, YTO CTereHb
KOHUEHTPAUMHM OpPraHMYECKOTO BEUISCTE2 B OCA/IOYHBIX OTIOXEHHAX ObINia
pasNiMYHOH B pasHoe Teojloruyeckoe BpeMa. Ilpu stomM HaGniomaetca Heko-
TOpas MEPUOJUYHOCTb B HAKOIUJIEHHM OPraHHYECKOTO BelIeCTBZ B pa3Hble
reonornieckue nepuombr [38, 203, 234]. B ocanouHbix Mopofax BCTpeua-
107CA Kak  GechopMeHHblE BKITIOYEHHS TEMHOOK PALLEHHOTO HCKOMaeMOro
OpraHMYeCKOro BeWeCTBA, TaK M BKJIKYCHHA, COXDAHYBIMe CTPYKTYpY
MUK POCKONUYECKUX PACTEHHH, CIIOp, CKEJETHBIX OCTATKOB >KMBOTHbIX (Ha-
CEeKOMBIX, PAKOBHMH, MeJIKHUX paKooGpa3HbiX U [p.).

B.C. CoxonoB [224] ommeuaeT HeocnaGeBalomiee GOTIbIIOE BHUMaHHE
MCCIIeOBaTeIed K H3YUYEHHI0 OCTATKOB DACTHTENIBHBIX M )XMBOTHBIX Opra-
HU3MOB, COXPaHMBLUMX MOPQOIIOTHYECKYI0 CTPYKTYPY CKEJIEeTOB, C LEJNbio
HCIOIb30BaTh OTH pe3ynbTaThl A CTpaturpagpuieckux wuene#t. HsBecTHo,
YTO HEKOTOpble OpraHM3Mbl Pa3BWIMCh M CYLUECTBOBaJIM TOJIBKO B ONpeme-
JICHHOE TeoJorMyeckoe BpeMA. HaxofkM CKeneTHbIX OCTATKOB 3THX Opra-
HH3MOB B OCA[IOYHbIX MOPOAAX MalT MaTepuan M ONpeHeleHUs IeoJIoTHU-
YECKOTO BO3pacTa OJTMX Hopohd. Hanpumep, OelleMHMTBI >XHIM JHMIUb B
MOpsIX Mejla M I0pbl, a 3aTeM IOJIHOCTbI0 Mcyednu. MccnefoBahue GeneMHu-
TOB TpEe[ICTABJIAET MHTEPEC He TONBKO C TOYKM 3peHHs CTpaturpadui.
O6Hapyxeno, uro mo comepxanuio u3otonoB'® O B GeleMHUTAX MOXHO
CYOHTb O MajeoTeMHepaTypax BOA ApeBHMX Mopeit [174, 175, 241}.

lllupoxo u3BeCTHa OrpOMHAs POJIb OPraHUYCCKOrO BEIECTBA HCKOMaeMbIX
OpraHu3MoB B 06pa30BaHUM TOPIOUAX HCKOMAeMbIX — yriieil, TOphOB, TOPIOUMX
cnanues, Hebm {1, 31, 33, 122, 169, 197, 230, 249]. Tak, Hanpumep,
M3BECTHO GOJbllOE yYacTHe TpPaNTONUTOB B OGPAa3OBAHMM MK TMOHEMOBBIX
ClaHilleB, JIMTHMHCOEPXAIlMX pacTteHWd B oOpa3oBaHuu TOphOB U yriei
[169, 170].

Tannan u JloGnux [S40] wu3ywand 5BOJIOUMI0 IUIAHKTOHA Ha pasHbIX
JTanax reoJIOTMYECKOW wucropuu 3emnud (Ha MpUMepe pacnpefefieHus OT-
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HeNbHBIX OPraHM3MOB, BXOJAIUMX B COCTaB IUIaHKTOHAa). OHM HOKa3anH,
YTO NMIaHKTOH Pas’HbIX TEOJIOTHYECKHX MEPHONOB XapaKTepHU3yeTCsl PasBHTH-
€M OIIpeJieJIeHHbIX, COCTABJIAIOIINX €F0 OPraHU3MOB, YTO 3aBHCHT OT 3BOJIIO-
LIMOHHOTO pPa3BUTHUSL OPIaHM3MOB Ha 3emile, OT TEeMIEPaTypbl, HMUPK yIALNM
BOA B MOpPAX H OKEaHaX, CKOPOCTH OCaAKO0OPa30BaHMS, XMUMUUECKUX
YCIIOBHH, CO3[AaBIUMXCA B OCafiKaX U B BOJAX Mopel M OKeaHOB U T.1. OHM
YCTaHOBUJIM HauGojiee MOIIHOE Pa3BHMTHE AKPHTAPXOB B OPHOBHKE M JIEBO-
He, a TaKxe 3HAUMTEJIbHOE MX DA3BUTHE B KeMOpuM ¥ NoxemOpuu, rae OHM
3aHUMaIM [SOMMHHMpYWLIee MOJIOXKEHHe B COCTaBE MUK poIllaHKToHa. M3Becrt-
KOBBIH HAaHHOMIAHKTOH MOJYYH] HauGOJblliee PasBHTHE B MENOBOM MepH-
OH, a TaKXe B JOlEHE, 10 pbl I0A0GHBIE OPTaHU3MBI IIOYTH He O6HapyKe-
Hpl. [lo Tanmany u JIoGnuxy, OisA [JUaTOMOBBIX Bojopocneit Hauboiiee
GnaronpusTHON SAIBWJIACh KaiHO30MCKas 3pa, Uifl CUIMHO-(areia T—MHOLEH
H HECKOJIBKO MeHbILE — 30LEeH, A MJIAHKTOHHBIX (opaMuHHbep — Meno-
BOH MEpUOM, 3aT€M — OJIMIOLEH. B mopomax TpHaca W 1opbl HaiifeHbl JMLIb
Ciefibl MIAHKTOHHBIX opamuuudep [540].

Ocobblit MHTEpeC IPEACTABIIAIOT HAXOAKH OCTATKOB OPraHM3MOB B JIPEB-
HUX OCaJIOYHbIX MOPOHAX KeMOpHA U [okeMOpus. Bmepsbie [HOCTOBEpPHbIE
cBelleHUsl OGHapyXK€HMA OCTaTKOB [IPEBHEHINMX OpPTraHM3MOB C OpraHMYec-
Koif 06GoJIouKoi ObIIM MOJyYeHbI B Halled cTpaHe. Takoro pona HccliemoBa-
Hus Gbumu BrepBble B MHpe mposefens: C.H. Haymosoi {178, 179, 180] u
b.B. TumodeeBsim [242, 243]. B Hacrtosluee BpeMs YCTaHOBJIEHO, YTO
OpeBHHE OCTATKH OPTaHU3MOB KeMGpHA M JOKeMOpHA B CHCTEMATHYECKOM
OTHOIIGHMY MNpPHHAIUIeXAT K OfIHOKJIETOYHBIM BOJOPOCIAM, B OCHOBHOM
CHHe-3¢JIeHbIM M 3ejleHbIM, rpubam (duxomuieram), 6Gaxrtepusim [224].
Ocratkd Takux APEeBHUX MUKpPOOPTaHU3MOB, ITIaBHBIM 0Gpa3oM BOIOpOCIIE-
HMopo6HbIx U GakTepuonono6HeIX 06pa3oBaHMil, YaCTO HA3bIBAIOT MHKpodoc-
CUJISIMHM, aKpUTapxami, chepoMopdunmamMu U T.4.

MHorue opraHuMYeCKHe BKIIIOUEHHS, HaWJleHHble B OCAJOYHBIX HOpOJax
OokeMOpus, ompeleNeHbl UCCIeNOoBaTENAMH MOPGOJIOTHYECKH KaK OCTaTKH
BOJIOpOCNIell M [IpYr¥X MuKpoopramusmos [178—180, 242, 243, 53-58,
159, 160, 288, 289, 377, 476, 512-515].

B MoHorpapuax M. KaneBuna “Xumiveckas ssomouus” [121] u M.
Pyrrena “Tlpoucxoxxmenwe xushu” [206] paerca omucaHue [peBHEHIINX
OCaJIoYHbIX MOPOH, B KOTOPBIX HaH[deHbl HCKOMNaeMble MUK POCKOMHYECKHE
OpraHu3Mbl, npuyeM M. PyTTeH cunMTaer JOCTOBEPHBIMU CBEHEHHA TOJIBKO
mia Hekortopbix dopmammit (tabn. 1). B o63ope U.H. KpsutoBa u P.A. Ba-
cuHoit [149] mpaHo kpaTkoe omMcaHUe OCHOBHOM YacTM MHK podoccHIeit,
HaiiieHHbIX B (popManuAx, lepeynciieHHbIX B Tabm. 1.

H3yyenne oCTaTKOB [peBHHX OpPraHM3MOB B OCagOYHBIX MOpOHAX HO-
KemMOpusi MpeOcTaBisieT MHTepeC ISl MHOTMX oflacTeil HayK, Tak KaK 3TOT
Hepuon MO BpeMeHU cocraBifer Gonee 80% HCTOpHM XKH3HM Ha Hallei
nnasere. HemasHo llondom [512—515] Gbuta Halirena Goratas Muxpodio-
pa B YTIUCTBIX KpeMHUCTbIX ciaHuax (cdopmayusa burrep-Cnpunr) B
LlentpansHoit ABCTpanyy, OTHOCAWIMXCA K MO30HeMy nokemOpumo. Ilpen-
MojiaraeTcsl, Yro Hai[ieHHble B 3TOH mopolle MuKpodoccUnu ABIAITCT
OCTaTKaMH 5yKapuOTOB (OpraHM3MOB, XMBYIIMX B a3poGHbIX, KHUCIOPOACO-
AepXaliux cpefax). JTo ABIAETCH JOKA3aTENbCTBOM CYIIECTBOBAHMA KHC-
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Ta6auya 1

OCHOBHBIC MECTa HaXOOK MOJICKYIISIDHBIX MCKonacmeix [206 |

dopmauus Pajion pacnpocrpaHeHus g;g;_l’(’;:::;a;'g BO3-
I'pun-PuBep Konopano, CIHA 0,06
CnaHupl AHTpUM Muuurau, CIHA 0,265
CnaHup! HaHcay To xe 1
CnaHLbl MakMuHH CeBepHass ABCTpanus 1,6
KpeMHuctbii cnanen, I'andnuut OnTtapuo, Kanana 2
BuTBaTepcpaH 0xHas Adpuka ~2,5
Kenesopymuast popmaums Coynen  Munnecota, CIHA <2,7
Cepuu OnBepBaxT ¥ Our-Tpu* BocTounbtit Tparicaas, I0xHas <32

Adpuka

*YraucTble MUKPOCTPYKTYpbl 3THX dopMauui, no MHeHuio M. PyTTeHa, nyule Ha-
3pIBaTh “OPraHM30BAHHBIMU 3NCMeHTaMH™.

smopola B amMocdepe 3toro mepuoda ucropuu 3emyd. OOHAKo, M0 MHEHMIO
KambBuna [121], M.Pyrrena [206] u llonda [512, 514, 515], eme Her
[OCTATOYHO ONpeMENIeHHbIX NOKAa3aTeJIbCTB O BO3MOXXHOCTH CYLLECTBOBaHMS
MUK pPOCKONHYECKHX OPraHM3MOB B paHHeM JoKkeMOpuu. B ocamouHsix mo-
pomax Haxo[dsT He TOJIBKO MOpP(OJIOTHYECKH OfpeelieHHble OCTATKU BOMIO-
pocneit, OakTepHii M aKpUTapxo3 (CHOPOHMOHOGHBIX OCTATKOB), HO TaKiKe
06pa3oBaHMsA, CBA3aHHBIE C XM3HENEATEJIbHOCTBIO HU3LINX PAaCTeHUil, BEPOSAT-
HO, CHHe-3€JIEHBIX BOHOPOCHIEH: CTPOMATONMTbI, OHKOJIHMTbI, KaTarpagpuH.
9TH 06pa3oBaHMA HMEIOT 3HaueHMe [IIA CTPaTUrpadUuecKoro H3yueHHs
noxem6pus. B 1972 r. U.H. Kpvutossim [148)] onmy6nukoBaH o63op nuTe-
paTyphl 1O H3YUYCHHI0 CTPOMATOJIMTOB, KOTOpble BCTPEYAIOTCA B HOPOHax
TeoJIornyecKoro Bo3pacta ot 2500 MiH. Jier 0 cCOBpeMeHHOTo. 3acnyxuBa-
€T Tak)Xe BHHMaHMA 0G30p JIMTEPATYpbl MO pAaCMpPOCTPaHEHHMI0O B IOpPoHax
MUK poUTONUTOB (OHKOJMTOB, Kararpadwuit), onybnuixosanubiit J.I1. Pagu-
oHoBoit [194]. ILII. CmomuseiM [22]1] 6bUIO YCTaHOBJIEHO MacCOBOE
OKpeMHeHHe M MOCNEAyIoUIee OTaJbKOBaHHE OHKOIHUTOB B pHGEHCKHX H0-
JIOMHMTU3MPOBaHHBIX H3BecTHAKAX IIpenGaiixanss.

OnHOBpeMeHHO C pa3sBHTHEM HaJIeOHTOJIOTMYECKHMX MCCIIeIOBaHMil oOca-
OOYHBIX TOPOJ, MPOBOAATCA TaKdKe MCCIIE[IOBaHMsA BKIIIOUEHHH OpraHHYECKO-
TO BeuiecTBa aMOpGhHOro XapaKrIepa, He COXPaHUBIIMX CTPYKTYpPbl JIPEBHHX
OpraHuMsMoB. YIJIEpOJUCTble BKIIIOYeHHA ObUIM 0GHapy>XeHbl JaXKe B 0Caloy-
HBIX IOpOfaxX [pEeBHEr0 IEONOrHYECKOro BO3pAacTa, HAaMpHMEp, B MOpPOAax
AoKeMOpus, BKJIIOYasA apxeil. B Takux npeBHMX OCafo4HBIX MOpPOAAxX yvaiue
BCET0 COMEPXUTCA TOJNBKO BBICOKOKOHECHCMPOBAHHOE OpraHMYeckoe Be-
LiecTBO, KOTOpOE 10 CTPyKType, COJEepXaHHI0 yrjiepojia ¥ Bodopoda Onu3-
KO K aHTpaudty H rpadury [211, 212]. HecoMHeHHO upe3BBIYailHO HHTE-
PECHO XMMUYeCKOe H3yueHHE MCKOMAeMOr0 OpraHWYeCKOTO BelecTBa 0Oca-
JOYHBIX OTIIOKEHHH. ITOMY CHOCOOCTBYET MpPHMeEHEHUe COBpPEMEHHbIX (PU3H-
KO-XMMMYecKMX H (H3HYECKHX METONOB HCCIe[OBaHuA: XpomMartorpaduy,
CleKTpOdOTOMETPUH, CIEKTPOCKONUY, HOHHOTO ofMeHa, PEHTIEHO-CTpYK-
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P u c. 1. CpenHue faHHbIe 110 pacnpeneneHuio yrnesonos, O—-N-S coedxHeHui, MUrMeH-
TOB,aMHHOKMCJIOT U YTJIEBOLOB B Pa3JIMUYHBIX I'eQJIOrHYeCKHX MaTepuanax [ 81|

a — yrmeBopbt; 6 — C—N—S — BemecTBo; 6 — nUrMeHTs!; ¢ — aMHHOKHCIOTHI;
0 — caxapa; I — coBpeMeHHbIe OTNIOXeHHs; 2 — MOYBDI; J — cnaHupbl; 4 — U3BECTHAKH;
5a — Tpermunsie yrnu; 56 — maseosoiickue yrnu; 6 — nedrs; 7 — topd; & — KpeMuuc-
Tl cnaHew; 9 — moBepXxHOCTHBIE BOObI (peKH, o3epa, okeant) ; 10 — nedTauble pac-
convl; I/ — mMeTeoputsl (XOHZPUTHI)

TYPHOTO 4HAJIM3a, MIEKTPOHHOH MHUKpockonmuu W Jip. lIpu nomouwn otux
MCTO/IOB Dbl OOHApYXCHbI B COCTABE OPTaHHUCCKOTO BCILCCTBE OC4/I0Y-
HbIX OTJIOKCHMM OTJICSIbHbIC OpraHUUGCKHC COE[IMHCHUA, HAXOIISIHECS B
HUYTOXKHO MaJbIX KoOJIMYecTBaX. B To e BpeMs o0Kasajioch, YTO ITH
OPTraHHUYeCK e COEeJMHEHNA JOCTATOUHO XOPOLHIO OTPaXalwT CTelcHb npeobpa-
30BaHHA OPTaHWYECKOro BEIIECTBA B OCAJIOUHRIX MOpPO/IaX.

3.T. Harenc u JIx.X. Peiitep [81] Ha ocHOBaHMM CBOMX MCCIIE/IOBAHHH M
COBPEMEHHbIX JIAHHBIX JIPYTUX aBTOPOB COCTABMJIM CBOJHYIN TaOnuuy Koim-
YECTBEHHOTO pACIpE/IeNIeHNsT PasHbIX IPYIN OPTAHUUECKHX COEJMHEHMHA B
Pa3IMUHBIX TEOJIOTHYECKHMX OTIOXeHMAX v meteoputax (puc. 1). OCHOBHBI-
MM OPraHUYECKMMH COE/IMHEHMAMM, KOTOpble ObliIM OOGHapyXCHbl B Pa3sHbIX
OCa[IOUHbIX OTIOXKCHUAX, ABIIAKTCA YTJIEBOIOPOIbl. AMHHOKHCIIOTBL, YTJle-
BOObI, JIMIIM/IbI, pAa3JIMuHble NWUIMEHTBI; >KUPHBIC KHCnoTbl. O6HapyxcHue
OTMENBHBIX [PUPOHbIX OPraHMYeCKHUX COEJIMHCHHMH B OC4/IOUHBIX MOPOAX
yKa3blBA€T HAa TO, UTO BO3MOJXHbI YCIOBHA, NPU KOTOPbIX HC IIPOUCXOAMT
paspyllieHsi OCTATKOB OpraHM3MoB [O [MOJIHOM HX MuHcpaiusauni. Ha
OCHOBAaHMU HAHHBIX, NMPEHCTABJICHHBIX Ha pUC. 1, OUEBMNHO, UTO B.NOYBAX U
COBPEMEHHBIX OTIIOXKEHUsAX GaccelHOB (B OCHOBHOM B MNOBCPXHOCTHBIX
WIHCTBIX CIOSIX) OOBIMHO MMEETCs MOYTH MOJHbIA HAGOp OCHOBHBIX OHOXH-
MMYECKH B@XKHBIX OpraHHUeCKHMX COEMHEeHMi, a MMEHHO, HaMICHbI dMHHO-
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P u c. 2. BUOXMMHYECKH BaxKHbIe OPraHHYeCKHUEC COCIIMHCHHUA B OCalOYHBIX OTJIOXKCHHUAX

pa3Horo reosiornieckoro Boapacta | 331]
1 — poctoBepHbie OaHHbIE; 2 — NPEANONOXKHUTebHbIE AaHHble

KHCNOThl M OENIKH, YINIEBOObI, OPraHWYeCKHE KMCIIOThI, NUTMEHTb THIIA
Xiopoduia ¥ KapOTHHOHMIOB, XHTMH, yrieBogoponpl. HaGop otex coemy-
HEHHl HAXO[MTCA B 3HAUMTEJIBHO MEHBIUMX KONMYecTBaX B Topdax M
Cl1aHuax, elle MeHbLUe HX B YTJIAX, B PAaCCeAHHOM OpraHHYeCKOM BEILIECTBE
U3BECTHAKOB, MECYaHUKOB M [JPYTHX OCafioyHbIX nopop. 3a mnocnmenHue 10
JNIET YHCIIO MCC/EJOBAHMA WHIMBUIYaIbHBIX OpraHMYeCKHX COCIMHEHMH B
nopojax 3HAYMTENIBHO YBEIMUYMIIOCh, HO XapakTep pacnpelelieHHA OpraHu-
YECKUX COE/[JMHEHMH B TeOJIOTHYeCKHMX 0OBbEeKTaX Ppa3HOTO TIeOJIOTHYECKOro
BO3pacTa OCTAJICA NMPHGIIUUTEIIBHO TEM XKE.

OrnuHtoH 4 KanmsBud [331] o6pa6ortamu maHHbIE MHOTHX MCCIIEIOBaTeE-
Ned W MpencTaBMIIM B BHAE CXEMbI pacupenesieH#e GHOXMMMYECKH Ba>KHBIX
OpraHMYeCKHX COeIMHEHMH B OCaJJOYHBIX OTJIONEHMAX pa3HOTO IeoJIoTHyec-
xoro Bo3pacta (puc. 2). Tak, B OpeBHMX MHopojax mOxkeMOpua oGHapyxe-
Hbl TOJIBKO 3 THMNA OPraHMYECKHX COEIHHEHMA — aMHHOKHCIIOTH (onpenens-
eMBble ITocNe THAPOJM3a), YFIIeBOJOPOMbl K NMOPGUPHHBI; [PUCYTCTBHE YrIile-
BOIOB YacCTO BBI3bIBAET COMHeHHe. Bomnbluas wacth GHOXMMHUYECKH BaXKHBIX
OpraHMYeCKHX COe[MHEHMH Oblna oGHapyxeHa B aHeposoe (mopomer 6-10°
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JeT ¥ MOJIOXKE), OYeHb Mayias MX uacTh Hal[eHa B IOpOHax IIO3IHETO
moxem6pus (1,8+10°—6+10°% mer). HaxoxaeHe TeX MM HHBIX OpTraHMuec-
KWX COeIMHEHMl B OCaJIOuHBIX IMOPOJax Yallle BCErO COBMAJaeT C OCTATKAMM
CIPYKTYp HCKOIAeMbIX OPTaHU3MOB (MHKpPOCKOIHYECKHX PAaCICHUH, CIIOp,
OCTaTKOB PAaKOBHH, MENKHX PaKooOpa3HbIX W T.aI.), @ TaKXe C TeMHOOK-
pailleHHbIMH GecOpMEHHBIMHM BKIIIOUEHUSAMU HCKOINAEMOTO OPraHUYeCKOro
BEILECTBa. 3daMeYeHO, YTO AMHMHOKMCIIOTBI, ONpefeligeMsle 1M0Cie THIPOIU3a,
MOUTH BCETAAa MOXHO OGHapyXWTb B TOM WIM MHOM KOJMYECTBE B OCAIOY-
HbIX NMOpOJaX, COAEpPXKALUNX OPTaHMYECKHE BKIIIOUCHUS.

Takum 06pa3om, pasfiuyHple OpPTaHMYECKHE COCOMHEHMS B COBPEMEHHBIX
M OpEeBHMX OCAJOYHBIX OTJIOKEHHAX IO CBOEMY IIPOHMCXOXKIEHUIO CB3aHbI C
NIPUCYTCTBMEM OPraHM3MOB, OCTATKM KOTOPBIX NpPH ONpEeJeeHHbIX YCIOBH-
AIX COXPaHsJINCE B mpolecce ocagkoobpa3oBaHMsA M [AaJibHEHILEro nuareHesa,
kataresesa nmopod. OOHAKO OCTaTKH OPTaHU3MOB HE OCTaBaJIUCh HEM3MEHEH-
HbIMH B TEU€HME TeOJIOTHUYECKOro BPeMeEHHM, Ha YTO yKa3blBaeT OTCYICTBHE
6e/IKOoB, MOMCAaXapUIoB, XHPOB M MHOTHMX NMHIMEHTOB B COCTaBe JIpeBHEro
MCKOITaeMOTO OPraHWYeCKOro BeIecTBa. JBOJIOLHMA OpraHMYeCKOro BeIecT-
Ba HEpa3pblBHO CBA32HA C TEOXMMHUYECKOH H TEOJOTMYECKOH MCTOpHEH
BMEILAIOIIKX MOpoa. B CBiA3M C 3TMM HM3yYeHME MpPOLECCOB IIPEBpAILIECHUA
OpTraHMYeCKOro BeLIeCTBA MOXeT [aTh [JOMONHMIE/IbHBIA Matepuan IJif
XapaKTepUCTHKU OCAJIOUHbIX OGpPa3OBaHMi pA3HOrO TEOJIOTHYECKOro BO3-
pacra.



IFnasa II

COBPEMEHHOE IIPEJCTABJ/IEHUE
OB AMHMHOKHCJIOTAX
BHUOJIOTUYECKOTO ITPOUCXOXIEHUA

Honsa 6GenxoB ¥ MPOAYKTOB MX NpeoGpa3oBaHuA — MENTHAOB M aMMHO-
KHUCIIOT — B COCTABE >KMBBIX OPraHM3MOB 3HauMTesnbHa. OHM MrpaioT MepBo-
CTENEHHYI0 pOJIb B CTPYKType M QYHKUMAX KJIETKH, TaK KaK MMEHHO OHW
ABNAITICA TeEMHM MOJIEKYIADHBIMH HHCTPYMEHTaMH, C TIOMOLUBIO KOTOPBIX
peanusyeTcA reHetHyeckas uHbopMmauus [156]. B TkaHAX milekonuTaromiux
Genku coctaByAT 10—20%, B JMCThAX BHICUIMX pacTeHud 1—3%,B cuHe-3e-
JIEHBIX BOMOPOCIAX UX KoauyecTBO MHorga mocturaer 30—35%. Pasnuubie
GenK¥ OTIMYAIOTCA COCTABOM M COOTHOLICHHEM aMHHOKMCIIOT, CTPOEHHEM
HOJMIIENTAIHBIX CBA3CH M NpPOCTPAHCTBEHHOH KOHurypauueir. OGbIuHO B
cocTaB OEIKOB BXOZUT OJMH M TOT e Habop — 20—22 aMHHOKHMCIIOTBI, HO
HEKOTOpble OeJIKM OTIMYAIICA OTCYTCTBHEM HJIM HaJMYMEM OIlpelelieHHbIX
aMMHOK Uc1oT. Hanpumep, Gesiok COeIMHUTENBHBIX TKaHeH YXUBOTHBIX Opra-
HM3MOB — KOJUIAT€H — OTMYaeTCA HajauyMeM OKCHIIPOJIMHA U OKCHIIM3HHA. B
cocTaBe Oeika COEAMHMTESIBHBIX TKaHEH >XHBOTHBIX, KPOME [OPYTHX OObIY-
HbIX aMMHOKHCIIOT, HaxOAsTCA AECMO3HH M u3omecMO3MH. OOHAKO B HEKO-
TOPBIX PACTEHHAX TaKXe BCTPEYaeTCA OKCMIIPOJIMH, XapakTepHpld OJIA pAma
XUBOTHbIX OenkoB. Hampumep, OKCUNIpOJIMH COOEPXHICA B CAHTAJIOBOM
pactemud [526], a TakXe B OTHENBHBIX PACTYLIMX DPACTHTENIbHBIX KIIETKAx
BhicumX pacteHuit [445]. Ilna GenkoB MMKPOOPraHH3MOB XapaK TEPHO
HaJMyie Y- aMUHOMAC/IAHOW KHCIIOThI, I OeIKOB PaKOBHH MOJIJIIOCKOB —
OTCYTCTBHE aMMHOKHCIIOT OKCHIIM3MHA, OKCHIIPOJIMHA, TPUNTOdhaHa.

Ilpn KHUCIOTHOM IHApOnM3e GelKOB OCHIUHO MONMYYAIOT IOYTH OOMH U
TOoT e Habop — 20 aMHHOKHUCIIOT. AMWHOKHCIIOTBI ONpedesAloT MHOTHEe
BaXKHble CBOHcTBa OeymcoB. B Oeikax aMHHOKHCAOTbI COEAMHEHbI MeXAY
coboit koBaneHTHOH W a-nentuaHo# (—CO-—NH--) cBa3blo, T.c. aMUH-
Hag rpynna OfHOH AMHHOKHCIIOTBI COEAMHeHa ¢ KapOOKCWIBHOW TpyHmown

Benkn _— 3 [lopdupunbl, remMun
Monunentuoy  mg————3 ——— - Poccharnnn

O6MCH aMUHOKHCIIOT ————— - Kpecar
G-KETOKHCIIOThl e peatiy

— nl/lpHerlLll/lHOBblC

\ OCHOBaHUsA
I
I

AMHHOKHCTIOTH e

Mypunossie
OCHOBaHUA

AMMMaK MoueBuna MoueBast knciota

Py c. 3. Cxemarnucckoe npejictaBichue 06 yuacTuu aMUHOKHCIOT B 0OMCHe BellecT
KUBLIX opraunsmon [420)]



Opyroit aMHUHOKHCIIOTB. OGUIMM MPU3HAKOM, XapaKTCpPHbIM /IJIfl BCCX AMHHO-
KMCIIOT, BXOOAIIUX B COCTaB OE/iKOB (MCKIJIIOUEHHE COCTaBIAET [IPOJIMH),
ABJIAETCA HajMuMe CBOOOOHOH a-KapOOKCHMIIBHOW TpymIbl ¥ CBOBOAHOM
He3aMeILleHHONH aMHUHOTPYIIIBI Y d-yIJIEPOJIHOTO aToMa.

3HayeHMe aMHHOKHCIOT B J>KMBOM OpraHM3Me HE OrpaHMYMBaeTca Mx
y4yacTMeM B MOCTPOEHHMH >XH3HEHHO BaXKHbIX MaKpOINOJMMEpPOB — GENnKOB H
UX KOMIUIEKCOB C OPYTMMM COECOMHEHHMAMH: MOJIMCAXaPUNAMM, JIMIUAAMH M
Ap. OmM yyacTBYIOT B OGMeHE >XMBBIX OPTaHM3MOB M CIIY)XAT MATepUasioMm
s 06pa3oBaHUS MHOTHX OpPTaHMYECKHX COE[IMHEHHH, BBIMOJHAIOLUX BaX-
Hble Guonoruveckue ¢yHkuuu (puc. 3). B pesynbprate oGMeHa aMHHOKHC-
JIOT B OpraHu3Me MoryT obpa3oBaTbca KOGEpPMEHTbI, TOPMOHbI, BUTAMHUHSI,
aHTMOMOTUK M, MMUTMEHTHI, KpeaTHH, ocdatuipl, anKanoujbl. AMUHOKHCIIO-
Ta ¢eHUNTaTaHMH aKTMBHO YYacIByeT B OOpa30BaHHMM JIMIHUHA, COCTABIISAIO-
wero 30% npeBecHHsl BbICIIMX pacTeHui [170].

TPYIIIBI 1 CTPYKTYPHBIE $OPMYJIBI AMUHOKHCJIOT

AMMHOKHCIIOTbI — KapOOHOBBIE KHCIIOTHI, COACPXKALIMC OJIHY MM Hec-
KOJIbKO aMMHOIPyTn. AMHMHOKHCIIOTBI MOXHO INpC/ICTaBUTL 0OuicH ¢opmy-
noit RCH(NH,) COOH. AmmHOKMCIOTH pasnnyainTca Mo Xapaktepy Goko-
Boit rpynmnupoBku (R), KkoTopag MOXeT ObiTb ajiMcaTHYecK O, apoMaTHycC-
KOH M TeTepOUMKIIMYECKOH, KpOMe TOTo, MOXeT cocTodATh U3 - OH rpynn
wit ceppl (— S-S -—-: —~ SH--). B 3aBUCHUMOCTH OT IMOIOXKEHUST AMMHO-
TpyNnbl OTHOCHTENHHO KapOOKCHUIIBHOM I'PYMIIBI OTIMYAT d-, §- U Y- aMMHO-
KHCITOThI. B cocTaB GeJikOB >KMBBIX OPraHU3MOB OOBIYHO BXOJIAT @ - aMHHO -
KHUCIoTbl. BoJiblllag 4acTh @-aMUHOKMCIIOT Mpe/ICTaBAACT cO60# 11POU3BOLL-
Hble KMPHBIX KMCJIOT, B KOTOPbIX aTOM BOJIOpPOUA Yy @-YLIICPO/{HOTO 4TOMa
3aMelICH aMMUHHOW TIpyTNnom:

R——-CHz—COOH —>» R—CH—COOH

NH,

B cocrar GenxoB BXOOAT 06bIYHO 20—22 aMHMHOKHUCIOTHI. B 3aBMCHMOCTH
OT XHMHYECKOTO CTPOEHMS aMHHOKHCIIOTHI, COCTaBiAlLIMe GenKu pasfiend-
10T Ha CilefyIOLMe TPYNIbL:

1) Anudaruueckue, HeATpabHble aMHHOKHCIIOTHI :

TITHUMH H,N—CH,COOH
aJlaHHH CHz—CH(Nﬂz)—COOH
H3C
BaJIHH S CH—CH (NH2)—COOH
7
H3C

14



2)

~
H30JICHLIH CH—CH (NH3)— COOH
H3C/
ch\
TeuH P CH—CH,;—CH(NH;) —COOH
HsC

AnvdaruyecKue, HEHTPaIbHble OKCHAMHHOKHCIIOTHI:
CepHH HOH,C — CH (NH;)—COOH

TPEOHUH H3C—CHOH—CH (NH,)—COOH

3) Cepyconepxallie aMUHOKHCIIOTbI :

LMCTEHs! HSH,C—CH(NH,)—COOH

LUCTHH ?—-HZC—CH(NHZ)—COOH

$—H,C —CH(NH,)—COOH

METHOHMH H3C—S—CH,—CH,;—CH(NH,) —COOH

4) WMHHOKHCNOTH! (HeHTpasbHbIE) :

5)

nposHH H,C — CH,
I |
H,C  CH—COOH
\./
)

H

OKCHIPOIHH ' HO—HC— CH,

H C CH—COOH
N\ /7
NH

OCHOBHl:le, TNOJIOXHTEJIbHO 3apsKeHHbIC aMHHOKHCIIOTHI:
nH3MH H,N —CH,—CH,—CH,—CH,— CH (NH,) —COOH

OKCHJIM3UH Hy;N—CH,—CH (OH)—CH,—CH,—CH (NH,)—COOQl



aprHHUH HN—CH,—CH,—CH,—CH (NH,;)—COOH
l

C
7\
HN NH,
TUCTHMH /N—C—-HZC—CH (NH,)—COOH
e
I‘ll—CH
H
ODHHTHH NH,

I

CH,—CH,—CH,—CH (NH,)—COOH
6) Kucnbie (oTpuuaTeNbHO 3apsbKeHHblE) aMHHOKMCIIOTBI:
acnaparutoBas kuciora HOOC —CH, —CH (NH,)—COOH
rinyramMuHoBas kuciora HOOC —CH,—CH,—CH (NH,)—COOH

7) ApoMaTHYeCKHe M TeTepOLMKIMIeCKHE aMHHOKHCIIOTHL:

dbennnananun / \ CH,— CH (NH,)— COOH
TUPO3HH HO H, —CH (NH,)—COOH
TpunTodan U CH,—CH (NH,) —COOH

N

I

H

K rugpodobHbiM, HeMONAPHBIM aMHMHOKHCIIOTaM OTHOCATCA ajlaHMH, Jlei-
LHH, U30JIeHIMH, BaJIMH, NPOJMH, deHUIanaHuH, TpunTodaH ¥ METHOHHH.

B Gemkax 6yppIXx M KpacHeIX BOJOPOCIeH Hal[ieHbl B 3aMETHBIX KOJM-
YyecTBaX aMHHOKMCIIOTBI TaypHH W XOHMPUH, B OypbIX BOZOPOCIAX — THPOK-

CHH.
J J
HO @—O@CHz—(’JH—COOH ('THz—NHz
] ] NH,

CHZ_SOZOH

THPOKCHH Tay puH
16



B HeKOTOpPbIX PAacTeHMAX HaWM[CHbI CEJICHCOACPXKALUME AMHHOKHCIIOTbI, B
KOTOPBIX CENIeH 3aHHMaET MeCTO Cepbl (CeJIeHOUMCTHH, CeJIMHOME THOHUH,
oo IeHOUACTOTHOHMH M 1p.) . CBeleHuss o OMOXUMUHM CeJIEHCOAEPXKAIINX AMU-
HOKHMCTIOT ¥ MX pacnpocTpaHeHHM B Npupose [JaHpl B MOHWorpaduu Posen-
¢enboa u bera [503].

CTEPEOXHMMUA AMHMHOKUCIIOT

Bce aMUHOKHCIIOTHI GEJIKOBOTO MPOMCXOXIEHUA (32 MCKIIOYEHMEM IIIH-
uMHA), OCBOGOXIAOIIKECH NpH THOPOJHM3E GENKOB B HOCTATCYHO MATKHX
yCIIOBUAX, OOHAapyXXUBAIOT ONTHYECKYI AKTMBHGCTH, T.6. CIIOCOGHOCTH Bpa-
WATh MIOCKOCTh NONAPH3OBAHHOTO Jiyya. JTHM CBOMCTBOM 0b6JamaoT coe-
[HHEHUsA, B MOJIEKYJie KOTOPbIX MMECTCA aCMMMETPHUYECKHH aTOM YTIIEpoja,
T.c. 4TOM YIJIEpOfa C YeTbIPbMA PA3THUHBIMU 3aMeCTUTEeNIIMH. Uucio Bo3-
MOKHBIX CTEpEOM30MEpPOB paBHO 211, rae n — UMCIO aCMMMETPHYECKHX aTo-
MOB yriepopa. I'THUMH He MMeeT aCHMMETPHYECKOrO YTJIepOia, TPEOHUH U
H30JIeAIMH COMIEPXKaT MO B2 aCHMMETPHYECKHX aTOMa yrjiepo/a. a Bce OCTallb-
Hble aMUHOKUCIIOTHI, BCTpeyamoecs B Oellkax, cofiepXar N0 OJHOMY acHUM-
MeTpUYeCKOMY atoMy yriepona. KonmuecTBeHHOM xapaxrepncronxon ofnTHYeC-
KOH aKTUBHOCTH CITY>XMT BeJIMYHHA YJIeTIbHOTO BpalleHUA [a] Bce BcTpe-

yaroumecs B 6eJIkax aMMHOKHCIIOTBI TIpUHALIeXar K P-pany. Hpu MATKOM Tufl-
ponm3e Gellka aMMHOKMCIIOTBHI COXPAHAIT CBOIO ONTHYECKYI0 aKTHMBHOCTD H He
To[IBepralTcs panemulauuH. [Ipy xumuyeckoM cHHTe3e OOBIYHO ITOJIYYalT B
nabopaTopuy paneMathl, COCTOALIME U3 3KBUMOINApHON cMecu D- u L- ctepeo-
H30MepPOB H UX 0603HavaT cuMBosiom DL.

AMIHOKHMCTIOTBI, UMeoLe 2 aCHMMETPHYECKHX aToMa YTiiepofa, MOoryT
CyluecTBOBaTh B 4 CTepeoTHNHbIX ¢dopMax (Hampumep, CTEPEOU3IOMEpBI
TPEOHMHa, UMCTEHHA, JIEHLHUHA) .

COOH COOH
NH;-—é —H NHZ—(lj~H
H —'(IT—OH HO—C—H
CIH3 (!‘H3
L — TpeoHHH L — anno—TpeoHHH
COOH ('?OOH
H—é—NHz H—C—NH,
HO—(If—H H-—? —OH
(I‘H3 CHy
D - tpeonun D — anno—TpeoHHH

B kneTounnix crenkax MUK POOPraHHU3MOB BCTPEUYAIOTCA B COCTaBe Iell-

THIHBIX aHTHOMOTHKOB (HampuMep, IPAMULMAMHA) pa3MyHble D-aMHHOKHC-
NOThI.
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Bemmuunbl  ymenbHoro BpameHusa Hexkoroppix L- u D-amMuHokmciiorT,
u3meperHoro npu pH=7,0 {156], cnemyrouue:

L-ananun +1,8 L-nu3uH +13,5
L-nefinun -11,0 L-cepuH =75
L‘lﬁ?oneﬁllﬂﬂ +1 2,4 L.npon"}{ - 86,2
L-perwnananii  ~34,5 L-tprmrodan -33,7
L-rnyramuHOBas D-ananun -1,8
Kuonora +12,0 D-rnyramMuHOBas
L-acnaparunoBas KUCIIOTa -12,0
KHCII0Ta +5,0 D-nmisus -13,5

Honroe BpeMs CUMTasIM, YTO ONTHYECKAS aK THBHOCTh aMMHOKHCIIOT B OCTaT-
Kax HMCKONaeMbIX OPraHU3MOB M OCAJIOUHBIX NOpPOHAX SBJIAEICA XapakTep-
HBIM, HEODXOOMMBIM MPU3HAKOM JKM3HM. Hanmuume panemideckux cMmeceit
aMHHOKHCIIOT [1aBaJIO MOBOJ TOBOPUTh O HEBMOJIOTUYECKOM ITPOUCXOX/ICHUU
TOW WJIM HHOH aMHHOKMCIOTbI, HAWJEHHOH B TIeoJIOrMYeCKoM oObeKTe.
OnHako yHMKajbHble HcciegoBaHua OJitberncoHa u Xeipa [270] moka3zanw,
YTO a-aMHHOKMUCIIOTHI, XapaKTepHble OJIf XHBBIX OPraHU3MOB, B OIpefeNeH-
HbIX TeOJIOTHUECKUX YCIIOBHAX MOCTENeHHO NMpeobpa3ywTca U B IeOJIOTHYeC-
KHUX 00beKTaX, OCOGEHHO [pEBHHMX, MbI OGBIYHO HMEEM [eJI0 C paleMHyec-
KOH CMEeChbl0 aMHHOKHUCIIOT. TakuM 06pa3oM, ONTHYyeCKas aKk TABHOCTb aMu-
HOKHMCIIOT Ykeé He MOXeT GblTb HUCIOJIB30BAHA B KaueCTBE KPUTEPUA XKHU3IHU
JUIA YCTaHOBJIEHHs Hayajla NOMABJIEHUA >XXM3HM Ha 3emle, a TakdXke A
onpeneaeHUa GHOIOrMUECKOTo UM HeOHOJIOTHYECKOTO NMPOMCXOXICHUS aMH-
HOKHCIIOT, HaHOEHHBIX B [PEeBHUX OCAMIOYHBIX MOPOJAX HOKEeMOpHUA.

dU3BUKO-XUMHUYECKUE CBOMCTBA AMHUHOKHUCJIOT

AMMHOKHCIIOTBI 32 HEKOTOPHIM HCKJIIOUEHHEM XOpOLIO PACTBOPUMBI B
BOJE, aMMMake M OpPYrHX [ONAPHBIX pAacTBOpUTIENAX M MeHee (WM
TPY/IHO) pacTBOPMMbI B MeHee NOJIAPHBIX M HEMOJAPHBIX PACTBOPUTENAX,
TAKMX KakK 3TaHOJI, MeTaHoj, aueToH. HauGoslee pacTBOpHMMBI aMHMHOKHC-
JIOTBI, Y KOTOphIX Trpymma R mpencraBiieHa TMAPOGUIIBHBIMH TpyNNamHu.
PacTBOpUMOCTh M YCIOBHA BBINAJEHAA aMWHOKHMCIOT B 0Cafiok (1abm. 2)
XapaK TePU3YIOTCA BEJMUMHON MX U303jIeKTpryeckoil Touku [420]. OcoGen-
HO TPYIHO PaCTBOPHMBI apOMAaTHYECKHUE AMMHOKMCIIOThI THPO3HH M (eHwna-
JIaHUH. AMHHOKHCIIOTHI — IPOJIMH U OKCHIIPOJIMH — OGNIalaloT OTHOCHTENILHO
BBICOKOH DAacTBOPUMOCTbIO (MPOJIMH [1aXe XOpPOLIO pPacTBOPAETCA B CIHp-
Te). Bce aMHUHOKHMCIOTBI XOpOINO pPACTBOPHMBI B YKCYCHOM KHCJIOTE, YTO
GBUIO C YCIIEXOM MCIIONb30BAHO NPU Moabope pacTBOpHUTeNA AJIA Pa3MEeNeHHs
AMMHOKHCIIOT. PazjienieHe aMHUHOKMCIOT OOBIYHO MPOBOIAT INPH IMOMOIIU
XpoMaTorpadmy Ha KOJIOHKe, Xpomarorpadpud Ha Gymare, HpH NOMOLIH
TOHKOCJIOHHOH XpoMartorpacuu, 37eK TpOJHaIH3a, BbICOKOBOJIBTHOTO Ipena-
paruBHOrO 31eKkTpodopesa. Kak BHUAHO M3 Tabn. 2, BeNMUMHBI HU303JIEK TPU-
YeCKOH TOYKH alubaTUYeCKHX MOHOZMHHOKMCIIOT OYeHb ONU3KM, B CBA3M C
3THM pas[ielieHde Y TMpeNapaTMBHOE BbIMENIEHHE OTHEIbHbIX AMUHOKHCIIOT
3TOH TPYNIBI UMeeT HEKOTOPbIE TPYZHOCTH.
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HeKoTopble CBOWCTBA GENIKOBBIX aMHMHOKHMCIOT [420]

TaGauya 2

PacTBOPUMOCTS B BO- |\ yeraprs muccoumaumn Py (u30-
t pasno-

e |

25° 100°C pK,; PK, PKy TouKa)
T M UMH 292 22,99 67,17 2,34 9,50 - 5,97
AnasuH 297 16,65 37,3 2,34 9,69 - 6,01
BasiuH 315 8,85 18,8 2,32 9,62 - 5,96
JleHuMH 337 2,43 5,64 2,36 9,60 - 5,98
UsosneAumMH 284 4,12 8,26 2,36 9,68 - 6,02
CepuH 228 5,0 32,2 2;21 9,15 - 5,68
TpeoHuH 253 20,5 2,71 9,62 - 6,16
HucrenH 173 1,71 8,27 10,78 5,02
(ruppoxio- (SH)
pum)
LucTHH 260 0,01 0,11 1,04 2,05 8,0 5,03

(COOH) 10,25
MeTHOHMH 283 3,5 17,6 2,28 9,21 (NH2) 5,74
TIponuH 222 16,23 23,9 1,99 10,6 - 6,30
Oxkcumponud 270 36,1 51,6 1,92 9,73 - 5,83
JTuzuH 224 2,18 9,12 10,53 9,82
(a-NH,)
APIUHHH 238 2,17 9,04 12,84 10,76
Tucruppn 277 0,43 1,82 6,00 9,17 7,59
. - (MMHUIa301T)
AcnapargHo- 270 0,50 6,9 1,88 3,65 9,60 2,77
Basg KHCJIOTa (7-COOH)
AcnaparuH 236 2,98 55,1 2,02 8,80 - 5,41
I'nytaMuHo- 249 0,86 14,0 2,16 4,32 9,96 3,24
Bast KHCIIOTa (8-COOH)
Cnyramun 185 3,6 2,17 9,13 - 5,65
OcHunananuy 284 2,96 9,9 1,83 9,13 - 5,48
Tuposun 344 0,045 0,56 2,20 9,11 10,07 5,66
(OH)

Tpuntodan 1,14 1,99 2,38 9,39 - 5,89

232

MHoOTHe aMHHOKHCIOTBI OGIafaloT BHICOKOH TEPMOYCTOHYMBOCTBIO, YTO
CBA3aHO C HMX XHMHYECKOH YCTOHYHMBOCTBHIO
CBOHCTBO aMHHOKHMCIIOT GbUIO IpeIONEHO JiGEICOHOM [yl HCHOJIb30Ba-
H{sA aMMHOKHCIIOT B KayeCTBE IeQJIoTHYecKoro Tepmomerpa. IIpH Harpesa-
HMM aMHMHOKMCIIOT B CYXOM COCTOSSHMM WIM B BBICOKOKHIALIMX DPacCTBOpH-
TeJIfAX OHM AeKapGOKCHIMPYIOTCA, MPH 3TOM OGpa3yeTcs COOTBETCTBYIOIIHH
aMUH. JTa peaKliMs AHAJIOTMYHA (epMEHTATMBHOMY JekapOOK CHIMPOBaHHUIO
aMHHOKHCIIOT:

RCH(NH,)COOH ——> RCH,NH, +CO,

[91, 267-269, 556]. 310
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[lpy HarpeBaHUM AMHHOKHCIOT H UX 3pHUPOB MOTYT TaKe 0Opa3oBBIBATHCA
InMKeTtonunepasudbl. Hampumep, MeTHSTOBBIA 3dHp ITIHUMHA B BOJHOM pacT-
BOpE CIIOHTAHHO MEPEXOOUT B IUKETONHIIEPa3HH:

H,
—2CH3COOH O
2CHCOO CHy———————> O0=C  NH
NH, ° HN (=0
\Cl/
H,

XapakTepHble peaKLHH aMHHOKHCIIOT — PeaKIiM, B KOTOPBIX NPUHUMAI0
yyactHe uX (YHKIMOHAIbHBIE TPYNNbI, T.e. a-KapOOKCHJIbHAA M a-aMHHO
IPyINbl, a TakKxXe QYHKIMOHAIbHbIC IPYNNbl OOKOBBIX Ieneid aMHHOKHCIIOT
a-KapOOKCWIbHBIE TpPYINbl aMHHOKHCAOT BCTYNAOT B peakluu, NpH
BOAAIKE K OGpasoOBaHHI0 aMHOOB, CIOXHBIX 3PHPOB, aUMIBLHBIX MPOU3BOL.
HbIX TaJIOTeHHIOB. BO3MOXHO BOCCTAHOBJICHMe KapOOKCHIbHON TIPYWNIBI ¥
oOpasoBanue amuHocnuprta. Tak Kkak aMHHOKMCIOTHI COONEPXKAT OOHOBpPE
MEHHO KapOOKCHIBHYIO H aMHHHYIO TPYINbI, OHM OTHOCATCA K TPYIIK
amMbOTEpHBIX OJJIEKTPOJIMTOB. B 3aBHCHMOCTM OT COCTaBa pacTBOpa OH
MOT'YT 06pa30BbIBATD PA3TIHYHbIE COJIH, PEArHPYs KaK ¢ KHCIOTaMH, TaK H
OCHOBaHMAMH. JTH CBOMCTBA AMHMHOKHCIIOT YacTO HCNOJIb3YHTCA B aHAJIMTH
YecKOH XMMHMM. AMHHOKMCIOTHI KaK aMbOTEpHBIe 3MEKTPONIUTBI UTpar’
BaXHYI0 poOJib B KauecTBe OydepHBIX COEAMHEHWH, NOAMEPXKMBAOLIMX
OpraHM3Me OIpeNesICHHYIC KOHIEHTPaUMI0 BOXOPONHbIX HoHOB [145]. Ipu
CYICTBME B MOJIEKYJIE AMHHOKMCIOT OJHOBPEeMEHHO KapOOKCHIBHOM
aMMHHOH rpynn obecneyuBaeT BO3MOXHOCTb OOpa3oBaHHA KOMILUIEKCHBI
COCOMHEHUA CO MHOTMMH METaJUIAMH. JTO CBOMCTBO aMHHOKHC/IOT K KOMI
JIEKCOOOpa30BaHHI0 MMEET OueHb OGOJbIIOe 3HaueHHEe B TCOXMMHH — B Npo
Heccax NepeHoca M KOHUCHTPHPOBAHMA MHOTHX XHMHYECKHX 3JIEMEHTOB |
BOJIAX, WiaX, MOYBAX H T.0I.

Q-aMUHOTPYNNbI AMHHOKMCIIOT pearupyieT ¢ aJIbdeTHIaMH ¢ 06pa
30BaHMEM TaK HA3bIBA€MbIX IIH(GOBBIX OCHOBAHMIA:

—=0O—x

1
l? NH,
C—H+H—C—R &=~ H,0+H—C—R

il
0

—2Z

COOH COOH

llupdoBbl OCHOBAHUA SABNAITCA MPOMEKYTOYHBIMH MPOAYKTaMH Npi
HEKOTOpPbIX (hepMEHTATUBHBIX DeaKUMAX ¥ CIocoOHbl 0OpasoBBIBATH KOMII
JIEKCHBIE COCIMHEHHS CO MHOTMMH MeTajumMH. OHH ABIAIOTCA OYeHb BaX
HBIM 3BEHOM B NpOLECCEe METaHOWIMHOOOPa30BaHHs, BeAyulero K ¢GopMH
POBAHMIO TEMHO-KODHMYHEBBIX INMIMEHTOB H HEPACTBOPHMBIX TNOJHMMEPOB
BXONAILIMX B COCTAB IIOYB, OCAAKOB, TOPPOB M T.1.
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1 aMHHOKHCIJIOT XapaKTepHbl OCHOBHBIE peaKIMH — JieKapGOK CHIIMPO-
paHue, NpAMOe [Ie3aMMHUpPOBaHMe, OKHCIIH I¢/IbHOe [Ie3aMUHMPOBAaHHE, TpaHC-
aMUHHPOBaHUE. OJTH peakKUWH 4dauje BCETO MPOMCXOOAT MON [AeHCTBUEM
GUOIOTHYECKHX KAaTaJM32TOPOB-(PepMeHTOB. AMMHOKHCIOTB! MMET Xapak-
TepHble HOJIOCH IOIJIOIEHHS B MHpPaK pacHOM o6nacTd CleKTpa. ApoMartH-
yecKHME aMHHOKHCIIOTBI M LMCTEMH MoTIowawnT B Yd-obnacty chnekTtpa
(MaKCHMYM MNOTJIOWEHHA THPO3MHA NipH 280 HMM), M ITO YACTO MCIOJB3YIOT
npy ONpeieNIeHMH KOJIMYeCTBa GeNIKOB B pacTBOpaXx.

OtnenpHble aMMHOKHCIIOTBI HAOT XapaKTEPHble pPeAKIMH, CBA3aHHbIE C
HaJIMYMEM OIipe/IeNieHHbIX (DYHKIMOHANBHBIX TPYNNHPOBOK, HAXOOAUIMXCA B
R-rpymmax. Tax, HampuMep, aMHHOKMHCIIOTbHI, COfEpXKAIiMe CyabGTHIpHIIb-
Hyw SH-rpynmy, oTnuuamiyrocs BBICOKOH peak TUBHOH CHOCOGHOCTBIO, 06-
pasylT ¢ THKENbIMH MeTajlylaMM MepKalTuapl. THoNOBasA Irpynna LUCTEMHA
NIerKo OKMcisAeTcsa ¢ obpazoBanHMeM Aucynsduaa (0COOEHHO B MPUCYTCTBUM
coneii esnesa), IpH ITOM 0o6pa3yeTcs UMCTUH.

KMBOTHBIE K paCTUTENIbHble OPraHM3Mbl 3HAYMTENILHO Pa3IMYaOTCA Mex-
oy coboil MO CHOCOBHOCTH K CHHTe3Y TeX WIM MHbIX aMHMHOKHCIOT, a
TaK)X€ TG HCIOJIb30BAHUI0 OMpedeNieHHpIX ¢$opM a30Ta, HeOOXOOUMOro MIs
MOCTPOEHHA AMHHOKHCIIOT. B oTnMuMe OT XKMBOTHBIX OPraHU3MOB pPacTeHHsA
CrocoBHbl CHHTE3UPOBATH BCe AMMHOKMCIOTHI (06bIyHO 20 aMMHOKMCIIOT),
BXOJAIUME B COCTaB 0eJIKOB, 33 CUeT HeOpraHMYeCKUX a30TUCTBIX COeIuHe-
HM{: aMMpaka, HUTPAaToOB, HUTPUTOB. Y 3eNieHbIX PAcCTeHHH M Y MHUKpPOOpra-
HU3MOB-XEMOCHHTETHK OB, CHOCOOHBIX K (POTOCHHTE3y, MCTOUHHKOM YITIepo-
[a aMMHOKHCJOT SBJIAETCA YTJIeKUCIbIA ra3. Bee ocransHbie HM3ILIMe pacre-
HusA, JIMIUEHHbIe XJIopodwuia, HanpuMep rpuObl, OaK TepuH, UCTIONB3YIOT 1A
cMHTe3a bGelka B KayecTBe HCTOYHMKA YIJepoda aMMHAK M HUTPaTbi, HO
HYX/IAl0TCA B yIJIEPOJHOM NMUTAHUU, KOTOPBIM OBBIYHO SBJIAIOTCH YITIEBO/bI.

OcoGoe Mecto 3aHHMarT 606OBble pacTeHMs. B KOpHeBBIX KIyGeHpKax
3THX PacTeHHH cofepkarcAd Oaxk TepuH, GUKCHPYIOLIHe MOJIEKYIIApHBIA a30T
at™MocCdeppl M NpeBpallaloliHe €r0 B aMMHAK, KOTOPbIH Jajiee WIET Ha
HocTpoeHHe amuHokucioT [145]. O6pa3oBaHue GenKOB W aAMHHOKMCIIOT, UX
NpeBpalleHde B NpoLecce >XU3HU OPTaHM3MOB IPOMCXONHUT MOJI [AeHCIBHEM
Bonbuwioro uucna GUONOrMYECKHMX KaTanu3atopos — depmeHToB. HemasHo
Munnep mokasan OCHOBHble HanpaBjleHHs GMOCHHTe3a AMMHOKHCIIOT B pac-
TeHUAX |[465]. Ina pasnuuHbIX >KMBOTHBIX OPraHU3MOB U MMKPOOpTaHH3-
MOB, He CrHocoOHbIX K (DOTOCHUHTE3Y, HeNb3sd HaTh OBLiyH cxeMy GUOCHHTe-
32 aMHHOKHUCNIOT. Pa3Hble MHMKPOOPTaHM3MBbl 3HAYUTENIBHO pas3fIMYainIcs Mo
CIIOCOBGHOCTH CHHTE3UPOBATH AMHMHOKHCIIOTSI.

BonbumucTBO MUK pPOOPraHU3MOB HYX/AeTCS B HAJMUMM 230Ta B BOCCTA-
HOBJjleHHOR ¢opme (ammuaka). B 10 e BpemA MHOrHe OakTepuu H
TpuBhl, Tax e KAK M BBICLIME PACTEHMA, CNOCOOHBI MCMOJIB30BATH HUTPUTHI
W HUTpaThl B KauecTBe HCTOYHHKA a30Ta [JIA MNOCTPOEHMA AMHHOKHCIIOT.
OnHako HyXHO OTMEIMTb, UTO €CTh MMKDPOOPraHM3MbI, KOTOpbIC He
CNMOCOGHBI CHHTe3UpOBaTh CaMM BCe AMMHOKMCIIOThI, HeoOXoOuMble UM
At mocTpoerust GenxoB. KUBOTHbIE OPraHU3Mbl He CHOCOGHbBI MCHOJNB30-
BAaTb HUTPUTHI, HUTPAThl WJIH MOJEKYJIAPHBIA a30T arMocdepbl, YTO Xapak-
TePHO [1A pacTeHMil M MHOTHX MHKPOOPraHu3MoB. [list 6HOCHHTE3a aMHHO-
KHCITOT UM HeoBGXOAMMbI aMMOHMIHbIE COENUHEHMA a30Ta.
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Bceneaoctsue ocobeHHOCTE OOMEHa BEHIECTB BBICIIME MO3BOHOYHbIC
OOBIYHO CMOCOOHBI CHHIE3MPOBATh TOJBKO OKONO 50% aMHHOKMCIIOT, Heob-
XOOUMBIX [UISl NOCTpOeHUs1 GenkoB. OcTanbHble aMHHOKMCIOTBI OHM MOJyya-
10T 332 CYeT PacTUTEsIbHBIX O€NKOoB, ynorpe6nsAeMsix npu nmutaHuu. Hanpu-
Mep, GeJible KppIChl COCOGHBI B CBOEM OpraHM3Me CHHTEe3UpOBATb TOJBKO
10 aMHHOKHCIIOT, 3TH aMUHOKHCIIOThI ObUIM Ha3BaHbl 3aMeHUMbIMHU. Denxo-
Bbl€ aMHUHOKHCIOTBI, KOTOpble He OOGpa3ylrIcsi B OpraHH3Me BBICLIMX XU-
BOTHbIX (Ha TipuMepe OHOCHHTE32 aMHHOKHUCIOT Yy 6esbiX KpbIC) M Ha3bIBaIN
HE3aMEHHUMBIMH, TIOflafal0T B OPraHU3M TOJbKO € pacTHTesbHON muugei. K
HE3aMEHMMBIM aMMHOKHUCJIOTAM OTHOCATCA METHOHHMH, TPCOHMH, JIM3UH, Jiel-
UMH, H30JIEMLMH, BaJIMH, aprHHMH, TMCTU[IUH, THPO3uH, deHWIANaHUH, TPUII-
TodaH. I[lym GuocHHTE3a He3aMEHMMbIX aMHMHOKMCIOT Gonee BCETO yCTa-
HOBJICHBI 1 GaxTepuil. CHHTE3 KaXOOH aMHHOKHCIIOTHI, K4K HAXOAsALleil-
¢ B CBOOOJHOM COCTOAHMM, TAK M BXOAAIEH B COCTaB GeNlKOB, MpeAcTas-
nAeT coboil CIOXHBIA MHOTOCTAAMHHBIA NPOLECC, KAaTaNU3UPYEeMbIA B Ki-
BOM OpraHW3Me MHOTHMH (bepMeHTaAMHU.

IToMHMMO OOGBIYHBIX aMMHOKHUCIIOT, BXOJASIIUX B COCTAaB 0€NKOB, B HACTO-
Auiee BpeMA M3BeCTHO cBpilie 150 ApyrHX aMHMHOKHUCIOT, KOTOpbie HC
BXOOAT B CTPYKTYpy 06eiKoB, a OGHapy>XeHbl B CBOOOJHOM UJIM CBA3aHHOM
COCTOSIHMH B pa3HpIX OpraHusmax. bDomblliag uacTe I3THX aMUHOKHCIO
ABJIAETCA NPOM3BOAHBIMU G-aMHHOKMCIIOT, coepauiuxca B Oeskax. B 1«
e BpeMsA WU3BECTHO INPUCYICTBHE B OpraHusMax f-, y- U §-aMHUHOKMUCIIO.
(Hampumep, (-anaHuHa, y-aMHHOMACIISIHOM KMCIOTe). HexoTtopble amuHo
KHUCJIOTBI, BCTpeuamuiiecss B OpraHuaMax, UmeroT D-kox¢urypauuio, Haripu
mMep, D-rnyraMuHOBasi KHCIOTa, OBGHapy>XeHHad B KJIETOUHBIX CTEHKAX Oaw
Tepuil.

UccnegoBanue myredt pacnaga 6enKoB W aMUHOKHCIIOT HMeeT GOJIbLIO.
3HaYeHHe TIpH ONEHKe WX PpOJM B NpUPOAHbIX mpoueccax. Hanpumep
pasnoXeHHe a30TUCTbIX COEJMHEeHMH OCTATKOB pACTEHHMH M KUBOTHBIX |
OYBaX I[POUCXOOMT MO JIEHCTBHEM MOYBEHHBIX MUK POOPraHM3MOB, UMEl)
KX aKTHBHble NIPOTEONUTHYECKHUE (DepMEeHTbI, paspyluatoiiue GenkH, neii
npr. Ilon pefictBeM MUKpPOOPraHU3MOB MPOMUCXOJUT pa3jiokKeHHe GenKoB i
oOpa3oBaHue CcBODOMHBIX AMMHOKMCIIOT, KOTOpble Hajiee [e3aMMHHUPYIO ICH
IpH 9TOM BbifenseTcd aMMHaK. O[IHAKO HHOT[A CO3/alTcs YCIOBUA, KOI. L
HOeACTBHE MHKPOOPIaHM3MOB [PHOCTAHABIIMBACTCA M aMMHOKHUCIOTBI YuiC!
BYIOT B [IGCTPOEHHWM OPTaHMYECKOIO BellecTBa OCA/IOUHBIX OTIIONKEHHH, Y.
UMeeT OTPOMHOe 3HaUeHHe B TeOXUMHYECKHUX IIpOLeccax.



Inmasa III

AMHHOKHUCJIOTHI B BOAAX U OCAAKAX
COBPEMEHHLBIX MOPEA U OKEAHOB

Hsyvenne mpoueccoB, MPOHCXOOAIIHX B- COBPEMEHHbIX MOPCKHX Gacceit-
HaX, uUMeeT GOJbIIOe 3HAYeHME [JIsl TOHMMaHWA nyTed obpa3oBaHMA ocajoy-
HBIX Topof. B HacTosmuee BpeMsi GONBIIMHCTBO MCCIIE[OBATENeH MPHIEPKH-
BAlOTCA TEOPHH aKTyaJH3Ma, OCHOBHBIM IOJIOXKEHHEM KOTOPOi ABIAETCA
yTBEpPXKOEHUE O TOM, UTO ~H3BECTHbIE HJIH TEOPETHUECKH BO3MOMNCHBIC IpPO-
HeCChi, HAyllHe ceifuac B atMocdepe, runpocgepe u ymrochepe, NeHCTBOBA-
MM M HAa OPOTSXKEHHMH BCell reonormveckon wucropuu” [206, crp. 23].
IlpemmoaraT, YT0 ¢ MOMEHTa OOpa3OBaHMs TOPHBIX IOPOM, HE CYLIECTBO-
BaJli KaKue-MOO OpYTHe MPOLECCHl, OTIHYAIIIMECH OT NPOHCXOMAIMX B
Halie BpeMsa Ha 3emie.

HcrounukamMy OpraHHYECKOTO BELIECTBAa COBpPEMEHHBIX MOPCKMX M OKea-
HHYECKHX G6accefiHOB MABNAIOTCA XHMBbIE OPraHM3MBI IUIAHKTOHA, GeHTOCa,
cBOGOIHO MJIABIOLIMX BBICHIMX BOMOPOCIEH M XXHBOTHBIX, 3 TaK)Xe NMPOJYK-
Thl HX OHOJOTMYECKOro pacmaga. Mseectso, uro B.M. Bepmamckmit [38]
NpUABAT OCHOBHOE 3HAYEHHE B XKM3HH MODA IUIAHKTOHY, OTMEYas BBICO-
KOe COfepXXaHHe B HeM >KHBBIX OPTaHM3MOB DACTHTEJILHOTO H XMBOTHOTO
NPOUCXOXIEHHSA, €ro GONbIIyId NPOTHKEHHOCTh HA MHJUIMOHBI KBaf:
PaTHbIX KWIOMETPOB H  MOIUHOCTb CITOEB, HMHOIZIA [OCTHTaIOLIAX
50 m.

Kak nokasanu Tamman u JioOGux  [540], coBpeMeHHbII MOpPCKOM
GMTOMIAHKTOH COCTOHT M3 HAHHOIUIAHKTOHA M MHKPOIUIZHK TOHa, TIe JOMH-
HUPYIOT DMATOMOBBIE BONOPOCIH, JMHOMIIATENIATHI, COKKOMMTOGOpPbI, CWIH-
KOGmaresnAThl U B MEHBLIMX KOJIMYECTBAX — CHHE-3€JIeHbIE U 3elieHble BO-
popociu. 300MIaHKTOH BKITIoYaeT mpocteiiume (¢opamunubeps!, pamuons-
PHH, TMHTMHHObI), ApYTHe Gecro3BOHOYHbIE (aHeaMObI, MTEponoabl, Ludano-
nofibl, OCTPaKoObl M Ip.), a TaK)Ke IO3BOHOYHbIC, HANPHMEP NEIaTHYECK He
PbIOBI. o

Ilo pamueiv B.A.Cxomunuesa [215], opraHW3Mbl pasHON BETHUHHBI H
CTENMEHH PAa3IOXKEHHSA NO-PasHOMY PaClpefENAICA B TOMIE MOPCKOH BOIbI
H Bompl oxeana. OH ykaspiBaeT, yT0 HaHHomraHkToH (0,05 mMMm), cocras-
JISOLMA OCHOBHYI0 MacCy IJIAHKTOHa TPOMMYECKHX M apKTIMYECKHX MopeH,
uemikoM pacnapaercs B cmoe 0—100 m. Opranusmbr Me30OMIaHKTOHA (aMa-
MeTp 1 MM) HOCTHIaT MAaKCHUMAIbHBIX IMyOGUH HpU BCEX HCCJIEIOBAHHBIX
TeMIepaTypaX B CPaBHUTENIBHO Maloil cTeneHu pasnoxeHus (50%). Hau-
Gonblumii pacmag OTMeYaeTcs LI OPraHU3MOB MMKPOIUTAHKTOHA (HMaMerp
or 1 -mo 0,20 mm), Kortopble nocTMralor ry6uH okomo 2000 m. Ho
AanHbiM B.A. CxomuHieBa,B Bode MupoBoro okeaHa 3a rofl HabniomaeTcs
OTHOCHTEIbHO mocTosHHOe cofiepxanme Coor  paBHOE 2:10"* 2wmu 1,3'8e,
OpueHTupoBOUKBIl GajaHC OpraHMuecKoro yriaepoga B Bofe Muposoro
‘OKeaHa [216] mpencrtasneH B 1abn. 3.
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Tabauya 3

OpueHRTHPOBOYHBIE GanNaHC OPraHHYeCKoOro yriepoaa

B Boge Mmuposoro okeana (B rfrog [216])

Ipuxon Pacxon )
1. llponykuus 1. HUcrionp3oBaHKHe yCBOSEMOr0 OpraHHYECKOI0 BeleCTBa IMAHKTOH-
(UTOMIAHKTOHa  HOTO NMPOHCXOXIEHHA (92% romoBoi NPoAyKIHH GHTOIUIAHKTOHA)
3,84 . 1016 3,53-10'¢

2. BonopacrBo-
puMBI# Tymyc

2. OcaxcfieHue Ha [JHO OTMepLUMX OpraHu3MoB (5% romoBoit MpomyK-
umu duTomnaHkToHa) 19,20 - 1014

TepPUTreHHOT'O 3, OkucnieHue U copOuusi Ha B3BecAX BOJHOTO r'yMyca IUIAaHKTOHHO-
TIPOUCXOXAEHUS  TO MPOMCXOXICHHA B KOJIMYECTBe, paBHOM 3% ropgoBo¥t mpomy KUMH
1,8 - 1014 ¢duTomnanxTona 11,52 - 1014
Cymma 4. To *e Bis BOAHOT'O TyMyCa Tep pUI'€HHOTO IIPOUCXOXICHHA B KOJIH-
3,86 - 1016 uecTBe, pARHOM €ro MocTymenuo 1,80 - 1014
Cymma 3,85-1016
Tabauya 4
BuoMacca M npoAyKuus B okeawne [45]
Buomacca, r IMpopykuus, r/rox
OpraHu3Mbl " =
ChIpO¥i BeC Copr CbIpoit BeC Copr
DHTOMIAHKTOH 1-10'¢ 1-10'° 7107 7.10'¢
BakTepun 1,410t 1,4 -10'3 1,4-10%7 1,4-10'
300M1aHKTOH 1,510 1,5 10'* 5.10'6 5-.10"°
Tabauya 5
KonuyecTBO OpraHMyecKHX M MHHEpalbHbIX BeEILECTB
B OMomMacce M mnpoiyKuus B MMpPOBOM oKeane 23]
- 9 9
Buomacca, 10”7 1 IIpoaykuusa, 10° T
I'pynna opraHus-
MOB OpraHH4YecKoe BeE- 30mna OPraHM4YecKoe Be- 30718
1IEeCTBO WEeCTBO
DUTOIIIaHKTOH 0,165 0,135 60,5 495
PutobenToc 0,03 0,01 0,03 - 0,01
300MIaHKTOH 4,07 0,42 9,54 1,06
3o0o06eHTOC 1,13 2,30 0,42 0,69
HexroH 0,24 0,03 0,048 0,006
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Heo6xoaMMO TakiKe yYMTbIBATh Y4acTHe 300MJAHKTOHA B o6leM OanaH-
ce Copr B BOJAax M ocaJlkax mopeit U oxeaHOB. Kak 1okasanu Mccrenoba-
gt Boj THUXOTro OKeaHa, B cOCTaBe IUIAHKTOHZ 3HAUMTENIbHYI JIONI0 COC-
tapnA0T opamunudepst [17] u papuonspuu [150]. Opmaxo obwas mons
300IIAHKTOHA B MOCTYIUIEHWH OPraHUYecKoro BellecTBa B BOAbI MOped U
OKeaHOB, BMAMMO, He3HAUHTeJbHAa MO CPaBHEHHI0 C DPACNPOCTPAaHEHHBIMU B
Boje GHUTONNAHKTOHOM M GaxTepusmu. OrnpefesieHHOe BIIMAHWE HAa COCTAB
MOPCKOH BOIbI M OCaJlKOB B COBPEMEHHBIX BOJHbIX GacCeHHAX OKa3bIBAKT
TaKXe cTpoMaronutsl [76].

Pacnipenenene GMoMacchl M NPOAYKIMM B OKeaHe 3a Trod sl BCEro
OKeaHa IpuBefeHO B Tabm. 4.

[onb3yacs cpemHMMHU OaHHbIMM, B.T. Boropos [22, 23] paccuuran o6-
e KONMMYECTBa OPTaHMYeCKMX M 30JIbHBIX BemlecTs B OHoMacce M NMpOAyK-
UMM KUBBIX cymecTs Misi MupoBoro okeaHa (1abn. S). Tak kaxk mioniamib
MupoBoro oxeaHa 361 mH. kM2, To Han 1 M2 OQHa B GHOMACCE MBBIX
CYLIECTB HAaXOOUTCA B cpenHem 15,6 2/m2 OpraHMuecKuX BewectB H 8 2/m2
30JIbHBIX BEHIECTB. B NpOAYKLHH OpraHMYecKOe BelecTBO cocrapjfer 195
e/M2,a 3oma 142 e/M2 [23]. OrpomHass Macca OpraHMYeCKOTO BelECTBA U
30JIBHOTO MaTepuajnia yyacTByeT B oOumieM KpyroBOpoTe MpOLECCOB, NpoTe-
KaloUmX B OKe€aHaxX U MOpsaX, U OKa3piBaeT OOJbLIOE BIHAHHE Ha COCTAB
BOJAB! U OCaZIKOB BOAHbIX BacCeNHOB.

Kax BugHo M3 TaGnuupr 5, 3HauuTensHyw 6MomMaccy B MHpoBOM okeaHe
cocrapysior Gaxrepun. Ilo HabGnomennam A.E. Kpucca [146], apeanst mHo-
THX BHOOB OakTepuii OXBaTbIBaloT oOLIMpHble o6nactM MHpoOBOro okeaHa.
Hampumep, Bacterium agile ofHapyxeHa B pasmHUHBIX TreorpadHuecKUX
30Hax Armantmueckoro, Tuxoro u Vamuiickoro oxeaHoB. B okeaHWYeckoit
TOJe BOABl 110 BEPTHKANHM -BCTPEYalwTICA Ha Bcex TayOuHax (ot
NOBEPXHOCTH OO0 fAuHa) OaxTepuu, pacTymue Ha OenKoBbIX —cpelax.
A.E.Kpucc moxaszaj, YTo B HIOKEJEXAIMX CIOAX BOJHOH TOJIUHU OKedHOB
KOHLEHTpPalUA MHMKDOOHBIX KJIETOK YMEHBLIAETCA OT COTEH ThICAY
MWITMIPaMMOB B 1 &~ BOOBI 10 COTBIX M THICAYHBIX JOJIEH MMJIATpamMMa B
1 m3 Bombi. Kpome TOTO, 3KBaTOpHajbHO-TpollMYeckas 30Ha MHpoBOro
OKeaHa BOOOIE OTIMYAETCS MATBIM COZIepKaHHeM OHOXMMMYECKH aK THMBHBIX
MHKPOGHBIX (opM. .

0.H. Copoxur [229] mnokasan, 4T0 B TIyGMHHBIX BOHAX LEHTPAJIbHOM
YacT Tuxoro oxeaHa YMCIEHHOCTh OaKTepud W MX AKTUBHOCTb HMYTOXKHO
Manbl. HauGonee akTMBHa JEATENIBHOCTD MHKPOQIIOpbl B BEPXHHX CIIOAX
Bomsl, B 3oHe ¢oTocuHTe3a. Takum 00pa3oM, GHUTONIAHKTOH NpPUHMMAeT
OCHOBHOE yyacTHe B oOpazoBaHMM GuoMaccel MupoBoro okeaHa, B obpa3zo-
BaHHHM pACTBOPEHHOIO B BOAE OPraHHYECKOrO BEILECTBA, OPraHUYECKOTO
BellleCTBA B3BECH H OCAJIKOB. i

ITo pacueram B.A. Cxomunuesa [216], obliee KOMMYECTBO OPraHHYECKO-
TO BeuiecTBa B MOPCKOHM BOHE, BKIIIOYAOLIEEe PAaCTBOPEHHYI0O H B3BEIIEHHYIO
uacti, npumepHo 4,0°10'% 7. Ha oCHOBaHMH OpHEHTHPOBOYHBIX NOJICYETOB,
10.A. Borganos u coasTophl [21] ompenemuM Benuuuuel GanaHca OpraHu-
UecKoro BemecTsa B Muposom okeae (puc. 4). Ha ocHoBamMM 3THX
HaHHBIX BMIHO, YTO OCHOBHas Macca OPraHMYECKOTO BEIIECTBA CO3MACTCA B
OKeaHe, MOCTYIJIEHHE €ro ¢ CYUIM COCTaB/IsieT OYeHb MAJIYI0 BEeMYMHY
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(0,7¢10° r/rom). Ha mmo nocrymaer or 0,01 mo 0,3% OpraHMyecKoro
BEILECTBA, HAXOMAILETOCA B OKeaHe B BHJIE PACTBOPEHHOTO M B3BeLHEHHOTO
OpraHmueckoro BemiectBa. OfHAKO €CiM Y4YeCTh, YTO NpPH GNATONpPHUATHBIX
YCIOBHMAX OpPraHMYeCKOe BELIECTBO, MOCTYNMBLIEe B OCalOK, COXPAaHAETCHA,
TO B pe3yJibTaTe MEIEHHOTO €ro’HaKOIJIEHHA B TeUeHHe [eCATKOB, COTEH
netr o6pa3ylTcd OCaIKM, COMEpXAlHe OpraHWYeCKOe BEU[ECTBO B 3HauM-
TENIBHBIX KOJMYeCTBAaX (CampomnesneBble WIbI) .

AMHMHOKUCJIOTBEI B MOPCKOU BOJE

OpraHMyecKoe BEmecTBO M €ro KOMIIOHEHTHI, B TOM YHMCIIe aMHHOKHCIIO-
ThI, HaiifiecHbI B OCaJKaX, BO B3BeCH M B pacTBOPeHHOM COCTOSSHUM B BOJE
COBpEMEeHHBIX MOpEii, OKeaHOB, pex M o3ep. B cBoeir cratee “Mcropus
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MMHCDAJIOB 3eMHOH Kopbl. Mctopus npuponHsix Box” B.U. Bepuanckwuit
[38] nmom TepMHHOM “OpraHuyecKoe BeHIECTBO MPUPOIHBIX BOJ NOHUMAJ
KOCHYI0 — HO)XMBYIO OPTaHMYECKYI0 MaTepHI0. JTO MOHATHE OPraHUYCCKOTO
BelecTBa paclpoCTpaHeHO M B Hacrtoswee Bpems. Ilo B.I'. Boroposy [22],
COOEPXaHHE OPTAHMYECKOTO BemlecTBa B BOJE MOpell M OKeaHOB IpeBblllia-
€T KOJMYECTBO ero B XuBoM BewectBe B 500 pa3 u cocraBnser mis Bop
oxeaHos 3+10'% 1.

Opranuueckoe BeHIECTBO, HAXOHsLIEeCd B PACTBOPEHHOM COCTOSHHH B
BOAAX MOpeH H OKeEaHOB, OObIUHO nyTeM (GUIIBTPALMH W cenapauud OT/ie/s-
10T OT B3BECH, COCTOALIEH M3 XHBBIX OPraHM3MOB, MUHepaJIbHbIX M BBICO-
KOMOJIEKYJISIPHbIX OPraHMYeCKUX BKIIIOUCHUH, HEPACTBOPHMbIX B BOJE.

dyHaMeHTabHble, MHOTOJIETHUE HMCCIEHOBAHMS OPraHMYECKOTO BEIECT-
Ba Moped M OKeaHOB, npoBomuMsbie b.A. CKONMHUEBBIM, [ajli €My BO3-
MOXHOCTh CHEJIaThb OUEHb BAXKHbIE 3aK/TIOYEHHA O IPUPOJie M paCHpedesieHHuy
opraHuyeckoro BewiectBa [216, 217]. Bwuia ycTaHOB/eHa oOIpe/le/IeHHAs
3aKOHOMEPHOCTb B pacClpe/elieHHM OpPraHWYeCKOTO YIJlepofa MO BepTHKAJIH
B Tonue Boasl. CoflepxaHWe OPraHMYECKOTO YITIepola B MOPCKUX (OKeaHc-
KHX) BOJaX 3aMeTHO YMEHblLiaeTcss OT nosepxHoctd o0 400-500 M, B
TOJILE BOMABI HHXE [0 BEPTHKAJM OHO NpPaKTHYeCKH NoctosHHO. b.A. Cko-
IUHIIEB OTMEYaeT, YTO KOJIMYECTBO OPTraHMYeCKoOro YIiiepoda B Bopax Mu-
POBOTO OKe€aHa 3HAUMTEJIBHO MpeBbILIAeT €ro COHdep>XaHWe, CBI3aHHOE C
exXerofHoit OGHonornyecKkol nponykuuei. OpraHuyeckoe BewecTso BOJ, MO-
pPeil 1 OKEaHOB OT/IMYAETCA BBHICOKOH GHOXMMMYECKOMN CTOHKOCTBIO. B Bomax
MopeH, TIHe oTmevaeTcsl OOnbllioe yYacTMe TepPUTEHHOTO OPraHUYECKOoro
BElIECTBA U BBICOKA OHONOTHUeCKas NMPOMYKLMA, COAEpKaHHe OpraHUYecKo-
To BeuniecTsa Hauboliee BBICOKOE,

B Mopckoit Boae HaleHbl cleylouHe I'PYINbl GUOXUMHYECKH BaXKHbIX
OPraHMYeCKUX COENMHEHHH: KapBOHOBble, B OCHOBHOM OKHpHBIE KMCIOTHI,
aMUHOKMCIIOTHL (CBOGOAHBIE U CBfA3aHHbIe), YTiIeBOdpl (CBOGOHHBIE H CBA-
3aHHbIE), XJIOpOQMIT U ero NpoAgyKTbl MNpeBpalieHHs, KapOTHHOHMABI H
Opyrde IMIMeHTbl, apOMaTHueCKHe COeJUHEHHS, YITIeBOHOPO/bl, GUHONOrHU-
YeCKH aKTHBHBIE BeLIeCTBa (BHTAMHUHbI, aYKCHHbI, AHTUOUOTHKH) U Ip.

Hyypcma [328] npencraBuin OGLUMpPHYIO JIMTEPATYpHYI CBOLKY O COMlep-
XAHMH B MOPCKOH BOJEe PacTBOPEHHBIX YTJIeBOAOB, NPOTEHHOB U aMHHO-
KHCOT, pAAa anugardyecKux COeJHHEHMH, >XMPHBIX KHCIOT M OHOjOrHYec-
KU aKTHUBHBIX BewecTB. Bunbamc [581] mopcumran, yto B 0—300-metpo-
BOM cnoe BoIbl THXOTo OkeaHa CpelHAS KOHUEHTPALUSA OpPraHUYeCKOTro
yrnepona oxono 1 me/n Ilpu mepecuete Ha yriiepod B 3TOH BOje cofep-
KUTCA aMHHOKHCIIOT (CBOGOIHBIX W CBA3aHHBIX; B MK2/a) 25, cBOGOIHBIX
yrneronoB — 10, xupHsIX xucior — 40, mMoueBUHbI — 20, apoMaTHYeCKHX CO-
enuHennit — | W BHTaMHMHOB — 10 2. OCHOBHYI0O MacCy OpraHHYeCKOToO yTlie-
poma (90%) cOCTaBIAIOT, MO €ro MHEHHIO, YYJIepoj, T'YMHMHOBBIX KHCIIOT H
yIiiepon JIMTHHHONOJOOHbBIX BELIECTB.

AMMHOKMCIIOTBI ONpefeNAlT Kak B MOPCKOW M OKEaHWYeCKO#H BOMaX,
Tak M Bo B3BecAX. [lpu odTOM pasnuuarotr copmepxkahue CcBOGOOHBIX U
CBA3aHHBIX aMMHOKHMCIOT. IloHATHA “cBOGOAHBIE” W ~CBA3aHHbIE” AMMHO-
Kucimotbl M yrneBodsl Oprio BBegeHo 3.T. IlereHcom u JDx.Y. Poitepom
[81] mpu HccrenoBaHMM OCAamOUHBIX OTIOXEHMH PAa3HOTO TeOTIOTMYECKOTO
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Bo3pacta. CBOGOJAHBIMM AMHHOKMCJIOTAMH HA3bIBAIOTC TaKHE AMHHOKUCIIO-
Tbl, KOTOpPBIE JKCTPArupywoIcs cnaboyl coninHOM KUCTOTOW WNH COUPTOM HU3
OC4/IKOB WJIM HAXOJATCA B DPACTBOPEHHOM COCTOSTHUM B IMPUPOOHBIX BOJAAX.
CBA3aHHbIC aMMHOKMCIIOTHI OOHAapYXXUBAalOTCA U ONpeldeNfloIcA NOCie TUA-
pomm3a 6. HCI. B Mopckoit Bope CBA3aHHbIE aMMHOKHUCIOTH! SBIIAIOTCA
KOMIIOHEHTAMH OeJIKOB >XUBOTHbIX, PACTEHMH, MHKPOOPTraHU3MOB, a TAKXe
KOMMOHCHTAMHU BOJIHBIX T'YMMHOBBIX KHUCIOT M APYTHX MOJMMEpPHBIX COelU-
Henwit. BamnenrtaiiH [555] onHMM W3 nepBBIX MCCTIEIOBAjl  COflePXKaHUE
cBOBO/IHBIX aMWHOKHCIIOT, PaCTBOPEHHBIX B MOPCKON M 03epHO# Bofe. OH
YCTAHOBMJI, YTO CBOBGOAHBIE AMHHOKMCIOTHI COJEPXATCA BO BCEX BOJAX M
ocagkax. OfHAKO MX coOep)xkaHue 3HAUUTEJIBHO MeHble MO0 CpPaBHEHUI C
KOJIMUeCTBOM aMUHOKMCJIOT, HAXOOAIIMXCA B COCTaBe OelkoB B /JApYyTHX
KOMIIOHEHTOB. Mopckue H O3epHble BOMbI COAEPXAT Malo CBOOGOIHBIX
aMUHOKHCIIOT, B cpensem oT 10 go 100 me/a.

Hpu uccrnenoBauuu Bop Tuxoro oxeaHa BOnu3u nobepexbs Kanudbopuuu
9.T. Ilerencom u ap.[77, 81] 6bUIO YCTaHOBNEHO, YTO KOHIEHTpALMA CBO-
GOIHBIX AMHHOKMUCIIOT NOYTH He u3MeHseTcAd ¢ riay6uHoi. mm Ttaxxe He
6bUI0 OOHApY)XKeHO KaYeCTBEHHbIX H3MEHEeHMH B COCTaBeé aMUHOKMCIIOT MO
rnybuHe OacceitHa. Tonbko B BOfe, B3ATON BONM3M OHAa OKeaHa Ha InyOuHE
okono 4000 m, cocTaB aMHHOKMUCIOT HeCKOJIPKO OTJIMYANCA OT CPEOHEro
COCTaBa AMHUHOKMCIIOT B BOAe okeaHa. CpaBHMTeNbHas paBHOMEPHOCTh pac-
npefesieHUsl pacTBOPEHHBIX AMHHOKHUCIOT B GONnbplIOM HHTEpBane INyOuH
okeaHa Opila TakXke ycTaHOBNIeHa paHee Ilapkom u np. [481, 482]. Umm
ObIIO HAMEHO, YTO KOJMYECTBO CBA3aHHBIX AMMHOKMCIOT B Bofe B 3 pasa
Gosblue, ucM CBODOMHBIX, NpPH 3TOM TaKoOe COOTHOLUEHHE aMMHOKHUCIOT
ObUT0  OBGHapy>keHo pHaxke Ha rny6uHe 3500 m. IlpeoGnananue cBA3aHHBIX
aMUHOKHCIOT B BONax MeKCHKAaHCKOro 3anuBa GbINO TaK)Ke YCTAHOBJIEHO
paHee mpyruMmu uccrnegopatensamu [402, 542].

Heo6xoouMo oTMeTMTb, UTO B HEKOTOPBIX CIyyasAx He HaGmonaercs
PaBHOMEpPHOTO paclpefenieHMs AMMHOKMCIOT B TOJIE OKEZHCKOH BOMbI
[231, 490]. 910 OGBACHAETCA TeM, YTO B OTACNBHBIX YYacTKaX OKEAHOB M
Mopeli MOTYT CO3[aBaThCA ONpelesIeHHbIe YCIIOBMA, HeOIaronpusTHble A
MOLIHOTO Ppa3BUTMA [UJIAHKTOHA ¥ GaKTepwil, YTO HECOMHEHHO OKa3pIBaeT
BIIMSIHHE HAa KOJIMUECTBO PACTBOPEHHOTO B BO[E OPraHHYECKOTO BEILECTBa, B
TOM 4YHMCIIe Ha KOJIMYECTBO M COCTaB amuHOKHcior. Hanmpumep, 10.0. Jly-
xames u O.]1. Bexacosa [161] moxasanu Ha mpuMepe HCCIEIOBaHUA opra-
HMYECKMX M MHHEpasnbHbIX COeIMHEHHH 23072 W PaCTUTENbHBIX MHIMEHTOB B
Bozie CeBepOTPOMHMYECKON 30HBI ATIAHTHKH, YTO COLAEPXKAHWE OITHX KOMIIO-
HeHTOB B 3HAUMTENIBHOM MeEpe OIpEHeNAeTC] BepTHKAIbHOM UMPKYIIALHCH
Boji. MI3BeCTHO, UTO CONEpXaHME aMMUHOKHUCIIOT, yIJIeBOJOB H JIpPYTHX Opra-
HMUECKUX COCNMHEHMA B MOpPCKOH BOIE B 3HAUMTEIIPHOM CTETICHH 3ABHCHT
OT OHOJIOTMYECKOH [esATeJIbHOCTH OpraHu3MOB. 3aMEYEHO, YTO KOJIHYECTBO
AMHHOKMCIIOT Ha MeJIKoBObe H OoCoOeHHO 6nu3 Geperop M3MEHUMBO, HO
O6bIYHO BeMMKO. B InyBOKHX CIIOfX BOJBI CONEPXaHHe aMHHOKHCIOT
AHAUMTE/IPHO MEHbLIE M PaclpeleNieHo JOBOJIbHO paBHOMepHo. Kpome Toro,
3aMeueHO BIIMSHMe Ce30HHBIX koJieDaHui Ha cofepXKaHne AMUHOKHUCTIOT [254].

Bbulo yCTAHOBJIEHO, YTO HamGoJjiee BBICOKOE COMEPXKAHHE aMMHOKHCIIOT
HAXOIOUTCA B [OBEPXHOCTHOM CJIOE€ OKEAHCKOH BOMbI M COLNEPXKALEUCH B
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HeM B3BECH, IJe Haubosiee 3HEprHYHO Hier mnpouecc ¢orocuHresa [231,
232, 483, 542]. BeposATHO, 3TO CBA3AHO C [EATENBHOCTbIO INAHKTOHA, a
TaKXe GaKTepHi, aKTHBHO Pa3BUBAIOIMXCA B 30He (GOTOCUHTe3a [146, 147,
229]. Mo panseim Bynma [582], B Bome okeaHa LIMpPOKO paclpOCTpaHeHbI
He TONbKO BONOPOCHM, HO TaKXKe OaKTepuH, Ipubbi, KOTOPbIE COCTABIIAIOT
cMMOHO3. 3HAUMTENIBHOE KOJIMYECTBO MHMKPOOPraHM3MOB COCPEIOTOYEHO B
yCTbSX PeK, BlajamomuxX B okeaH. OOBIYHO KauyeCTBEHHbIH COCTAB AMMHO-
KHCIIOT B MOPCKOM BOJE MHOBOIBPHO OJHOPOHNEH M cocrapiser 15—18
amutokucnot. Ilapky u ap. [482] ynanmocs o6HapyxuTh B MOpCkoil Bope
20 amuHOKHCIOT. OMHAKO COOTHOLHEHHS MEX/Y KOJIMUECTBOM OTHENIbHbIX aMH-
HOKHCIIOT, pacTBOPEHHBIX B BOME, NpPHM UCCIEAOBAHUM pPa3HbIX YYaCTKOB
GacCefiHOB M Ha pasHOM IyOHHE pasNMuHbl. BepoATHO, 3amMeueHHble Kojieba-
HHMA B KOJIMUECTBEHHOM, a MHOIZAa U B KayeCTBEHHOM COCTABE aMHHOKMCIIOT
CBA3aHBI C COOTHOILUEHHEM (UTOMJIAHKTOHA, 300IJIaHKTOHa U OakTepuil B
OIIpe/ieNIEHHbIX Y4acTKaX BOJHOM Toymu Oacceiida, Tak, ogHU HccnemoBaTe-
JM OTMeYaroT Haubornee BBICOKOE COACPXAHHE B BONE HEMTPAjIbHbIX aMHHO-
KHCIIOT, APYTHE — KUCIBIX U T.I. '

[Mo pauusim Bonuura [295], B Mopcko#t Bome Gosblite IJHIMHA M CEpUHa
[0 CPABHEHMIO C KOJIMYECTBOM JIM3UHA, IJIyTAMMHOBOH KHCIOTHI, NPOJIMHA M
TpeOHMHa (aclaparMHOBOM KHCIOTBI HeT). B 10 e Bpemsa BaneHraitn
[555] noxasan, yto B MOPCKHX M O3€pHBIX BOJAaX MpeoGnafaror He TOJBKO
HelTpaibHble AMUHOKHUCIIOTHI G-aJlaHWH W TJIMIMH, HO TaKXXe KHCIble aMu-
HOKHCJIOTBI — TTIyTAMMHOBAs M acMapardHOBas, a TaKd)ke TMCTUAMH, THPO3MH.
Ilpu HcenepoBaHMM OMOXMMHUECKMX KOMIIOHEHTOB B 0CaZlKaX M MOPCKOH
Bome BepxHein Kanndopuuu Ierenc u np. [317] ycraHoBuwim, yro uucio
AMHHOKMCIIOT 3HAUMTENIBHO YMEHbLIAeTCs ¢ INYOMHOM Kak B OCajKaX, TaK
H B Boue okeaHa. OHu HaOMIOOanuM OTHOCHTENIBHO ObICTpOE CHIDKEHHE
Ko/IMyecTBa aprMHUHa B BOJAX C TJIYOMHOM M HOCTATOYHO BBICOKOE €ro
cofiepKaHHe B OcCajkax, I'le OH oOHapyxuBaerca Iocie rugponusa. B To
K€ BpeMA B BOIE YCTAHOBJIEHO BBICOKOE COMEpXaHHe OpPHMTUHA, CEpUHA U
THIMHa. Beicoxoe copepxarne (-aaHMHa B OCafKaX W OTCYTCTBHE €I'0 B
MODPCKO#f BOIE aBTOPbI CBA3bIBAIOT C BO3MOXXHBIM HeKapOOKCHIIMPOBaHUEM
aCMaparMHOBOM KMHCIIOTBI. JKCHEPHMEHTaNbHO UMM ObLIO [OOKA33HO, YTO
YacTb aMHHOKHCIIOT B OCajikax oOpa3zoBanach B pe3yibTaTe OMOJIOrHYecKoi
OeATENTbHOCTH MMKpPOOOB Ha PaHHMX CrafiusAx AuareHe3a. Haupicuias kou-
LUEHTpanys aMHMHOKHCIOT B MOPCKOH BO[E,IUIAHKTOHE H B JIOHHOM OCajKe
npefcraBiieHa B 1abn. 6 [317].

Ha ocHoBamuu TaGl.6 aBTOPBI OEAI0T CAEAYIOLIME 3aKioueHusa: 1) mop-
CKas Boda XapaK TepU3yeTCsl Majlod KOHUEHTpalHeii aMHHOKMCIIOT, OTCYICT-
BHEM KHCIIBIX COEIMHEHMI W HauOOJIBIIMM YHCIIOM OCHOBHBIX aMHHOKMC-
JoT; B MOpCKO# Bofie B OONBLUIMX KOJHMYECTBAX HAXOMATCA CEPHH, ITTMUMH
H OpDHMTHH, OICYTCTBYKT apTMHHMH, MpOJMH, UACTHH M METHOHHH; 2) Ha
Iy6uHe MPOMCXOOMT 3HAYMTENIBHOE CHIDKEHHE KOJIMYECTBA OCHOBHBIX M KHC-
TbIX, a TaK)Ke apOMaTHYeCKHX aMHHOKHCIIOT, B TO BpeMs KaK HedTpajbHble
aMHMHOKHCIIOThI, HAPUMED, TTIMLIMH ¥ CEpUH,0CTAI0TCSA B 3HAUYMTENIbHBIX KOJIIH-
YecTBax; 3) B ocagke B JIOBOJbHO GONBIIMX KOJIMYECTBAX HAXOMATCA apru-
HUH, NTU3WH, f-aJlaHUH, TPOJIMH, KOTOpble MPHCYTCTBYIOT B MOPCKOH Bofe B
OYeHb MaJIbIX KOJIHYECTBAX WU BOOOBLIE OTCYTCTBYIOT (aprHHMH).
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Tabauya 6
PacnpeaeneHre aMHHOKHCIOT B HCCACJOBaHHbIX 0Opasuax (8 Moub. %; [317] )

Mopckas Boaa InavKTOH Ocapok
AMutio- obwee
KHCIIOTA CBOGO}IHble CBs3aHHbIC L(;);:)H‘le- 06mee KOJIHYeCTBO
noBepx- 3000 M | POBEPX- 3000 m| TOBEPX- | moBepx- 135 M
HOCTBb HOCTDb HOCTb HOCTH
ApruHuH - - 1,3 - 3,1 13,8 3,9
OpHHTHH 14,5 13,4 6,2 2,2 - 1,3 7,0
Tncmmpu 2,2 1,7 1,1 0,5 1,0 Cn. Cn.
JIn3uH 2,1 2,0 2,3 0,1 9,2 11,5 7.8
I'nyramu- 2,7 1,8 6,3 0,9 7,3 1,9 2,3
HOBas
Acnapa- 3,8 8,2 3,2 1,1 6,9 1,3 2,3
THHOBas
I'nnunH 16,4 21,7 19,5 254 10,7 114 21,9
Cepun 29,5 27,7 20,7 39,6 9,0 24 12,5
Banuu 2,3 2,3 4,3 2,9 8.4 5,9 3,5
QA-aJlaHHH 10,7 7.9 14,8 11,8 13,2 10,8 10,5
P-ananun - - - - - 14,9 8,2
JleuuH 3.8 4,1 8,2 6,2 13,1 2,7 7,0
TpeonnH 7,6 4,5 3,7 3,8 1,9 5,7 6,6
INMponuux - - 46 3,8 3,6 8,6 4,7
Tuposux 2,2 1,8 0,7 0,1 5,5 6,3 1,9
OeHunana- 2,2 2,0 2,0 1,1 4,6 1,5 Cn.
HUH
Huctun - - - 2,1 Cn. Cn.
MemnoHuH - 1,1 0,5 0,4

Bcero 1000 100,0 100,0 100,0 100,0 100,0 100,0

Bbicokoe copepxkaHHe HEHTpaJIbHbIX aMHHOKHUCIIOT B OKEaHCKOil Boje,
ycraHoBiieHHoe Jerencom u cotp. [316, 317], coBmajmaer ¢ AaHHBIMM,
nonyyesHsiMu  H.JI. CrapuxoBoii u JL.U. KopxukoBoif, KoTopble YcTa-
HOBWIM, YTO OCHOBHas Macca aMuHOKMCnOT (cBeiie 50%) B Bopax cese-
po-3anajiHoi yacTH THXOro OKeaHa Mpe[CTaBjieHa HeWTpaJibHbIMH aMUHOKMC-
notamMu. OHM oOnpedenuyM, YTO COAEpKaHMe aMHHOKMCIOT BO3pacraer B
psily B3BeCchb — BOa — IPYHTOBbIE BOIpI B Cpe[HEM COOTBETICTBEHHO 29, 155
u 1540 mxe/a wm Bciomy B ITOM pAOY OCHOBHYI0 MacCy COCTABJISIOT
HeATpaNbHbIe aMUHOKHCIIOTEL. OT ofwero comepkatus Copr B BOAE yTile-
pOJ, pacTBOpPEHHbIX aMHHOKMCIIOT coctaBisier 7,4% [232].

BepTHkanpHOe pacrpeferieHiHe pacTBOPEHHbBIX B BodEe aMHHOKMCIIOT H
aMHHOKHCIIOT B3BECH, TAK K€ KaK M Cofep)kaHHe COpr’ 3aBUCAT OT MHOTHMX
¢daxtopoB. C.B.JIouapeB u E.A. PomaHkeBuu [162] mokasand, yro MakcH-
MyM CcofepXXaHud YTJlepoja B3BeCM B BepxHeM CJ10e Bodpl fNMoHcKoro
MOpSL XOpOHIO KOppeNMpyeTcsi C MaKCHMaJbHbIM pa3BHTHEM ¢urto-, GakTe-
PMOMIIAHKTOHa M NpocredMx >XHBOTHbIX. HeobGxomvMo mpHHMMath BO BHH-
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MaHHe OeATeJIBHOCTb OTHEJIbHbIX OpPraHM3MOB, BXO[SINKX B COCTaB IUJIAHK-
TOHa, 4 TaKXXe BbICUIMX BOJOPOCIIeH. AMHMHOKHCIIOTHBIH COCTaB pa3HbIX
BOHOPOCTIEH MOYTH OJUHAKOB, HO Y HEKOTODbIX BOZOpOCell OGHapyskeHbl
AMHHOKUCIIOTHI, CrenudHyHbie TOJIBKO A7A 3THX BMAOB. Tak, y mepuavHei
u xpuzodpuroB ecTb aMuHOopochHOHHEBBIE KHCIIOTBI, y OYypbIX BoOMOpOCIEi
HaiiIeHbl MOJAMMHOKHMCIIOTH MOHO- M OMIAOATHPO3HH, THPOKCHH. B KpacHbIX
u 6ypbIx BOJOpOCHAX OOHapyxeHsl TaypuH M xoHgpud [8]. Opmnako 3t
aMHHOKHCIIOTBI HaXOOATCA B BOZOPOCIAX B OYEHb MaJlbIX KOJIMYECTBaX M B
MOpCKOil Bofie 0 CHX NMOp He OGHapyeHsI.

U3secTHO, UYTo BOAOPOCIM COHEpXKar OelKM B [OCTATOYHO GOJIBLIMX
xomuuectBax. Tak, mo maHHeiM [.H. BapamkoBa [8], B Gypbix H KpacHBIX
pogopocnsax  cogepxurca - 20%  GenkoB, B 3ejeHsIXx — 45%, B
cuHe- 3en1eHbIXx — 30%, B AnaroMoBbix — 40%. JluatoMoBbie BOBOPOCIH LIK-
pOKO PacliPOCTPaHeHbl B MNpPHMpoJe, OHM CHHTE3HPYIT OKOJIO IOJIOBMHBI
BCETo OpraHMYecKoro yIjiepofa B BOAAaX 3eMHOro Iliapa 3a rod. B cocrame
MOpPCKHMX AMaTOMOBbIX BOJOPOCIIEH YCTAHOBJIEHO BBICOKOE COMIEPXKaHHE TIIIy-
TAMHHOBOM M acmaparkHOBOH KHCIIOT, Y NMpPeCHOBOJHBIX AMaTOMOBBIX Hab-
Alpgaercs npeobiafaHMe aNaHMHA, TIMIMHA M apTMHMHA. JTH BOHOPOCIH
COCTABJIAIOT 3HAUMTEIIBHYI0 YaCTh GMOMAcCChI COBPEMEHHOTO MiaHkToHa. Tak-
*e B COCTaBe IUIaHKTOHa OOJIbLIYI0 Yacrb COCTABIIAIOT N€pPUIVHUEBbIE MU
CHHe-3eJIeHbIe BOJOPOCIH.

CuHe- 3enieHpIe BOHODPOCIIM NPUBIIEKAT 0C0Goe BHMMaHMe MHCCIIEHOBaTe-
JIeff, TaK KaK OHHM ABJIANTICA HauGoliee APEBHMMH M HX OCTATKH OGHapyxe-
Hbl B mopopaax poxeM6pus. CUMTalT, 4TO CHHe-3eJieHblé BOTOPOCIH ABJIA-
10TCA OfHMMM M3 NEpBbIX pacTeHWi, MoABUBIIMXCA Ha 3emute. OmHU BUABI
CHHe-3eJIeHbIX BOHOPOCIEH pacceNsioTcA B aHaIPOOHBIX VCIOBMAX, APY-
THe — B 3JpOOHBIX.

CuHe-3eneHble  BOIOPOCIIM NPeACTaBNAIOT GOJNBLION HMHTEpEC TaKKe
B CBA3M C TEM, YTO CpPedd HHMX €CTb OT/elIbHble BHIBI, KOTODbIE XH-
BYT B TIOpAuMX HCTOUHMKax mnpd 65—-69°C, a Takxe Ha CHery, B 03epax
AHTapKTHKH, B COJIEHBIX 03epax, Ha CKaJlaX, Ha IouBaX. M3BecTHbl Takke
CHHe-3¢JIeHbIe BOFOPOCAM, TMOCEJNAloIMecs B palHOHaX, MOCTPalABUIMX OT
B3pBIBOB aTOMHBIX M BOOOPOAHBIX GOM6 [72]. AMMHOKMCIIOTBI CHHe-3ele-
HeIX Bopopocneii Cyanophyta (tak e kak M mporokoxkosbie Chlorella,
Scenodesmus) cocrasnsior 30—35% Bcell opramMyeckoil 6uomaccel. B rup-
pomu3atax oGHapy>keHo 17 aMMHOKHCIIOT, M3 HHX B JOBOJIBHO 3HauMTellb-
HBIX KOJIMYeCTBaX — AYKapOOHOBbIE aMMHOKMCIOTHI (TJIyTaMHUHOBas M acha-
ParuHoBas), anaHMH, ITIMUMH. YCTAHOBJIEHO TAKXKe BBICOKOE COHEpXKKaHHe
OCHOBHbIX AMMHOKMCIOT (JIM3MHA, TMCTHAWHA, apruuuHa). CneuudHyHoOI
IS CHHe-3eJIEHBIX BOJOPOCIIEH ABIIAETCA G — € - AMAMMHOMMUMEJIMHOBAs KHC-
7I0Ta, KOTOpass BXOOUT B coctaB obBoiouexk [72].

Bonbuioe 3HayeHWe s MOHMMAHWsA MPOUECCOB, CBA3AHHBIX C IMOSBIICHH-
€M B MOpCKOil BOJE PpACTBOPEHHBIX OPraHWYECKHX COEIMHEHWH, HMeeTt
HE[]ABHO yCTaHOBJIEHHas CIIOCOGHOCTh BOZOPOCIIEH K BBIJENICHHI0 B OKpYXa-
0IYl0 cpedy pa3HbIX OPraHMYeCKHMX coenuHeHuid. Tak, B 3aBMCMMOCTH OT
$u3nONIOTMYECKOTO COCTOAHMA BCe BOJIOPOCIM BBILENAT B OKDYXaiOU1yl0
BooHyro cpegy no 50% M Gosee CHHTE3UPYEMBIX HMHM BEIECTB, B TOM
HACJIe aMMHOKHCIIOT, YTJIeBOAOB,Pa3fIMYHBIX TOKCHYECKMX COEOMHEHMA U
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r.. [8]. 3.[1. BypnaxoBa {27] onucana BeIAeNeHue GeNKOB ¥ IENTHIOB
MOPCKHMH  OHOKJIETOUHBIMM Bogopociamu Gymnodinium kowalevskii
Pitz., Prorocentrum micuns Ehr., Sceletonema costatum. Ilo ee MHueHuio,
OJHOKJIETOUHbIE M  MHOTOK/ICTOUHbIE BOJIOPOCIM SABJIAKTCA OCHOBHBIMH
MCTOYHMKAMU PaCTBOPEHHOTO OPraHMYECKOrO BELECTBA B MOpE.

AMUHOKHUCJIOTH B WIOBBIX U IIOA3EMHBIX BOJAX

Ocobuiii MuTEpEeC NPEACTABNIAY HCCIENOBAHUA CONEPXKAaHMA OTACIIBHBIX
KOMIIOHEHTOB OpraHMYEeCKOTO BEIEeCTBA B HIIOBbIX Bodax. Kak mnokaszamu
uccienopanns O.B. Wmuxunoit [260], wnossie Bompl TOHKO/IHCIIEPCHBIX,
GoraTeiX OpraHMYeCKMM BelECTBOM OCAIKOB IOJBEPralTCA CHIIBHON MeTa-
MopbH3alMH, B pe3ynbIate KOTOpOH oOpa3yeTcs HOBBIAl THI BOObI, KOTO-
PbIH OTJIMYAETCA OT HOPMAIBHOH MOPCKOH BOOBI M HMMEET CXOACTBO C
IIACTOBBIMU BOAAMH, B YaCTHOCTH C BOJaMHM HedTAHBIX MeCTOPOXXAEHHI
(XJIOpHIHO-LLIETIOUHLIMH  GecCymnbharHbIMK BOAAMH). JTO COTTAcyeTcs ¢
BrIcka3piBanuaAMY B.W. BepHagckoro, kortopslit mpupaBan GoOJblIOe 3Haye-
HHE M3YYeHMI0 HNoBbIX BoA. OH OTMeYas, YTO MIIOBblE BOObI HTPAKOT
OFPOMHYI0 pOJIb B CO3daHMM OWOT€HHBIX Dyd M MHUHEpAJoB, ~OHH AT
H4Yalio TOH BOJE, KOTOpas BXOJMT B COCTaB BOM, OCA[OYHBIX MOPOL,
06pa3oBaBIUMXCA M3 MOPCKMX M HA3EMHBIX WIOB MNyreM JuareHesuca’
[38].

H.I. CrapukoBoit u JL.U. KopxuxoBoit [232] npu wusyueHud wuiioBo#
BOIbl, OTOOpDaHHOM HA pa3HBIX YYacTKaX CeBepo-3amafgHoi uactd Tuxoro
oKeaHa, ObUIO MOKAa3aHO, YTO Copr aAMMHOKMHCIIOT COCTaBiseT of 3 o 15%,
a yrneofioB — oT 8,7 mo 50% of Copr WnoBoH BOmsI. Obwiee conepxarme
OpraHMyecKoro yrnepoja B MIIoBO# Bode Konebnercs or 4,6 mo 13,9 me/a,
opranmyeckoro asora —or 0,8 mo 2,5 me/a. E.A.PoMankeBuu BbIckazan
HpeMioJIoKeHHE O TOM, YTO OpraHUYeCKHe COENHHEHWs, HaXoOMiuecs B
WIIOBBIX BOAAX, B 3HAYMTEIIbHOH Mepe SIBJIAIOTCA MPOAYKTaMH MeTaGOIHN3Ma
opraHusMoB, Hacensmowux M [200]. CnegoBatesibHo, OpraHMYeCKHe COEIHU-
HeHUs, HAaxXoOsflMecs B WIOBBIX BOJaX, MMeKT OGOJbILYI0 aKTHBHOCTh K
XUMHYECKHM DPeaKlMAM M HECOMHEHHO YYacCTBYIOT B YCTAHOBNEHHMHM OKHCIIH-
TeJIbHO-BOCCTAHOBM TEJIBHOTO TOTEHIIMANA, KOHIEHTPaUH KAaTHOHOB M B00G-
lle BIIMAIOT Ha COJIEBOM COCTaB HWIIOBBIX BOH. B cBfi3M ¢ 3THM GoJibiioi
HHTepeC NpelCTaBJiA€T H3yueHHE COMEPXXKaHMS aMHUHOKHCIIOT B IOA3EMHBIX
BOJAX, B TOM uHCle B Bofax HedTaHbIX MecTopoxiermit. HauGonsuiyio
4acTh BOMBI, NpPHUCYICTBYIOLIEH B JMTOChepe, COCTABJIAT METEOpDHbIE, a
TaKke NorpeGeHHble BOMBI, NPOUCXOXKACHHE KOTOPBIX CBA3IHO C OCA{OYHBI-
MU OTIOXKeHUsAMH. lOBeHMIIbHbIE BOIBI [aXKe B pailOHaX COBPEMEHHOTO
BYJIKAHM3Ma MTpaloT He3HauuTellbHylo ponb [82].

E.B: [Tocoxo [191], u3yyas dopMHUpoBaHHE XMMMYECKOTO COCTaBa IOfA-
3¢MHBIX BOI, OTMETWJI, YTO B apPMAHBIX KIIMMaTHYECKHX. YCIIOBUAX BaXKHBIM
daxTopom #BnAeTCA pacTHTENbHOCTh. OH OTMeyaeT, YTo pacTUTENbHOCTh B
3HAYMTEJIbHOM Mepe MOBbIIAET MHMHEPAIM3alUMI0 TPYHTOBBIX Boj. 3HaueHWe
M yvyacTMe OpraHMYeCKOrO BeUIeCTBA IOA3EMHBIX BOA, B TE€OXMMHYECKMX

TpeBpallieHUAX BepxHed reocdepbl KOHTHHeHTOB orMeuaer A.W. I'epmanos
[68].
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[opoBbie BOMAbI, MPUCYTCTBYIOIHE B He(TEHOCHBIX TONILAX, UMEKOT npe-
HMYLIECTBEHHOE MODCKOE IMpoHcXoxaeHue. Ha oCHOBaHMU TIeoJIOrHYecKyX U
TEOXMMHYECKHX HaHHBIX Y4YeHble NMPHLUMM K 3aKJIIOYEHHIO, YTO COBpEMEHHas
MOpCKasi BOJAa MO CBOEMY COCTaBY NpeAcTaBiisieT cOGOM TeOXUMHYECK Uil
CTAHIAPT UIA BCEX TEOJIOTUYeCKMX MEPHOJOB Y ITOT YCTOMMMBHIN COCTaB
BOJl OK€aHa YCTAHOBMJICA yXe B Mo3fHeM Jokembpum [82]. H3sectHo, uro
peTMKTOBbie BOMBI, COXPAHAWIUMECA B MOPOAAX, OTIMYAIOTCA OT MOPCKOMH
Bodbl BBICOKMM codepkanmeM coste (moyrn B 10 pas). B uckomaemsix
BOAaX YCTAaHOBJIEHO TpPHUCYTCTBHE DPAcCTBOpEHHbIX OpPraHUYECKHX Coe-
OMHEHMA — TYMMHOBBIX, OJKMPHBIX KHCJIOT apOMaTHUYECKHX KHCIIOPOAHBIX
cOoeIHHEHHIH, aMHHOKHCIIOT, YTIJIEBOMIOB, Pa3HBIX TETEPOLMKITMYECKHX COEMU-
HeHU#, yrneBofgopofoB u ap. [4, 5, 9, 10, 82, 215, 257-259]. derencom
H UYwiMHTapoMm C[ENaHO COIOCTAaBJIEHMEe paclipefelieHMst aMH (OKMCIIOT B
HepTAHBIX BOJAx MNaJle030MCKHMX OCadKOB M B COBPEMEHHONW MOPCKOH Bofe
[82]. Oxasanoce, 4T0 CMEKTpPbI COCTaBa aMUHOKMCIIOT B COBPEMEHHON BOE
¥ B HedTAHBIX BOJaX oueHb cxogHbl. Kpome Toro, uMu Gblllo 3aMeueHO,
9T0 B JIOA3EMHBIX BOAAX C BBICOKMM COAEpPXKaHMEM COJleH KOHUEHTpauus
AMMHOKHMCIIOT TaK)ke GoJjiee BbICOKafA. ABTOPbI BBICKAa3bIBalOT Mpedrioioxe-
HHE O TOM, YTO aMHHOKHCIIOTBI, XOPOILIO PacTBOpPMMbIe B BoZe, obpasyior
KOMIUIEKChI C KHCIIOTAMM, YTO TPUBOOUT K HX [ajibHellied IMOBBILLIEHHON
pactBopuMocTH. OfHako, kak yctaHoBMIM JlereHc u Uwnmxrap, cBoGopaHbie
aMHMHOKHCIIOTBI OTCYTCTBOBaJM B He(TAHBIX BOMAAX, HCCIIEJOBAHHBIX UMH,H
B OCHOBHOM OBINIM HaiiieHbI CBfi3aHHbIEe aMHHOKMCIIOTBI, BXOAMIIME B COC-
TaB TeTePOIOIIMKOHACHCATOB, HApUMEp B COCTaB I'YMHHOBBIX KHUCIIOT.

O 3HauyeHMM H3YyYeHHS pPACTBOPEHHOTO OPraHUYECKOro BELIECTBa B MOf:
3eMHBIX BOJAX MJIA YCTaHOBJIEHHA Hedr1erasoHOCHOCTH TEOJIOTHYECKHX Mpo-
BMHIMH NHCanM MHorMe wucciegosartenn [4, 5, 9, 37, 38, 29, 30, 256,
259]. Ilpu HccrnemoBaHMM TIOO3eMHBIX BOO, MaXauKaMHCKOrO  pailoHa
M.E. AnbroBckuit M gp. [5] oBHapyxunM B pacTBOPEHHOM COCTOSHMH
YIJIeBOJBI M CBOOOMOHbIE aMMHOKMCIIOTBI (COTble HONM MMIIMIpaMMa Ha
NHTP), CyNbOOKHUCIOTEI, ypUHOBbIEe M ITHPUAMHOBBIE OCHOBaHMsA, nopdHpH-
Hbl, Ha¢TeHOBBIE KHCIIOTBI M YriieBofbl. DbuiM oGHapy>keHbl CleAyroue
aMHHOKHCIIOTBI: TJIHUMH, JIM3MH, @-allaHuH, IIIyTaMHHOBas KHCJOTa, @ TaK-
e amup acnaparuH. OHM BBICKa3aJIM MHEHHME O TOM, YTO HAJIMYME YIJIEBO-
AOpOAOB, aMMHOKHCIIOT M CMOJI006pa3sylmMx BELIECTB B BOAaX 006/Iact
NHTAHUA YTJIEBOOOPOJOB SBJIAETCA OIIaroNpUATHBIM IMOUCKOBBIM IMOKa3aTe-
JeM [Iis TOrO0 TOPHU30HTA, B KOTOPOM 3TM KOMIOHEHTbI OGHapyXEHBI.
H.T. la6apoBa [257] wu3yuana cocTaB pacTBOpeHHBIX OpraHMYeCKHX Be-
WeCTB B IUIACTOBbIX BoJax Xafdppkeid M bBuGu-diibata M mokasana, uTo
OPraHMYecKMi a30T B ITHX Bopmax Ha 50% mpepncraBiieH a30TOM aMMOHMIA-
HBIX coedHHEHMH, Ha 25% — a30TOM OCHOBaHHi, OCTaJIbHYI0 €r0 4YacTh COC-
TaBJIAIOT MOHOAMHHOKHCIIOTHI.

. -Manowicnennsie cBefeHWss O NMPHCYTCTBUM aMHHOKHCIIOT B IIOA3€MHBIX
BOaX He HAIT BO3MOXHOCTh CYOMTb O T€OXHMHYECKOM 3HAaUeHMH B HHMX
3THX coenMHEHMHl, HO BbICka3zaHHble Npenmonoxerus M.E. AnmbroBckoro o
CBA3M aMMHOKMCIIOT B IOA3EMHBIX BOAaX C INOMCKOBOH XapaKTepHCTHKOM
HeTeHOCHOCTH palioHa YKa3bIBalT Ha HeoBXOMMMOCTb AaIbHEHIINX HCCIie-
HoBaHMit B ITOM HalpaBJICHHH.
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AMHHOKHUCJIOTHI B BOJHON B3BECHU
COBPEMEHHEIX MOPEVW U OKEAHOB

OpraHuyecKkoC BEIECTBO XMBbIX OPFraHU3MOB, BXOJAIIMX B COCTaB
IUIaHK TOHA, COCTABJIsET 3HAYMTENIbHYI0 yaCTh OPraHMYecKOro BeELIECTBA B3Be-
cd. YacTb OpraHM3MOB, HAXOOAIIMXCA BO B3BECH, OCENdeT HA [AHO B
HEU3MEHEHHOM COCTOSIHHM, IpYTasi YaCTh OPTaHU3MOB OTMHUPAET M HX OCTATKH
TAKXKEe HAXOOATCA KaKk BO B3BeCcHM, TaKk WM B ocagkax. l0.A.BorpaHos,
Al Jicuupin v E.A. PomankeBuu [21] wuccnemoBanu BOOHYK B3BECh B
UngunitckoM, THXoM M ATIAHTHYECKOM OKeaHax, MCNONb3yA (GuiIbTpanuio U
cenapaumio. Jlns dunbtpauuu npoGbl MOPCKOH BOApI OTGMpaNNCh C pasfiny-
HbIX TJIyOMH OkeaHa GatomeTpamu emkocteio oT 1 mgo 200 s. Qumippauuto
NPOBOAMIAM € TOMOLIBI0 MeMOpaHHBIX yabTpabHIbTPOB, U3rOTOBIEHHBIX
M3 HMTPOKJIETYaTKW C [AMaMeTpom oTBepctHit okono 0,7 mx. Hcmoss-
3ys OTH MeTOdbl, MCCe[OBaTeJ]M BBUIEJSIIM M3 MOPCKOH BOMABl Kak
KMBbI€ OPraHM3Mbl, TaK M OPraHMYeCKHH AETPMUT, TpedCTaBIIALIM COBON
CMech NMPOAYKTOB pacliafa OpraHu3MOB M MX [aJibHefillero npeobpasoBaHUs
(HanpuMep, TyMHHOBBbIe KHUCHOTbI). OHM YCTAHOBHIIM, YTO COOEpIKaHHe
OpraHMYECKOro BEIIEeCTBA B OCHOBHBIX OpraHM3Max IUIAHKTOHA 3HAYMTENBHO
fosbllle, YeM ero cpemHee coaep)kaHde Bo B3Becd. B tabn. 7 umM npencrtas-
JieHbl CpaBHHUTEJIbHbIE [aHHble [0 COAEPXKAHMI OPraHUYeCKOro BeELIeCTBA B
pa3IMYHBIX OpraHM3Max MiaHKToHa (mo AaHHeIM A J1.Bunorpaposa) [40],u
CpeOHEMY COAEP)KAHMI0 OPraHMYECKOYO BELIECTBA BO B3BECH, ONpPEAEIIEHHO-
My umu [21].

Ha ocHoBanuM Tabn.7 MOXHO CHOEaTh 3aKJIIOYEHHE O TOM, YTO B
3aBUCMMOCTM OT mnpeoOnagaHMd TeX WM HHBIX OpraHM3MOB BO B3BECH
KOJIMYECTBO OPraHMYECKOro BellecTBa B HEH MOXET 3HauuTelIbHO H3Me-
HATHCA.

3.3. Gunenxo [250] onpenenmsn COOTHOLUGHME MEXIY >KUBBIM OpTaHM-
YECKMM BELIECTBOM M KOJIHYECTBOM OpraHHYeCKOro BeLeCTBa [OETpUTa
Mopeil M okeaHOB. OH YCTaHOBMIJI, YTO OpPraHMYECKOE BELECTBO AETPUTA
cocTaBisieT B cpemHeM cBbiiie 80% OpraHUYeCKoro BeLIeCTBa R3BECH.
OcranpHOE KOJMYECTBO OPraHMYECKOro BellecTBa B3BECH HAXOOUTCA B COC-
TaBe (UTOMIIAHKTOHd, 300MNAaHKTOHA U GakTepHil. YCTaHOBJIEHO, YTO HEKO-
TOpast YacTb >KMBBIX OPraHU3MOB GUTOMIAHKTOHA, 300MJIAHKTOHA, DAk Tepuit
W OpraHUYecKoro JeTpuTa ocedaeT Ha aHo. M3yuenue pacnpepenenus opra-
HUYECKOTO BeLeCTBa M €ro KOMIIOHEHTOB BO B3B€CH, HaxOIAWICHCHA B
TO/Ie BOMABl MO BEPTHKaIM, MOXeT [JaTh NpeACTABJIEHHE O XO[E Mpoilecca
npeoOpa3oBaHUA OpPT4HHUECKUX OCTATKOB B MPOLECCE MX MepeiBMXEHUs OT
noBepxHocTd Ko aHy. Kak nokasanu wuccncdoBanusi Menuens [464] Ha
npyMepe MCCIeI0OBaHUN OPraHHUeCKOro YTIIepoAa B CEBEpO-3anafjHON YacTH
WUnppiickoro oxeand, ocHoBHaA Macca Kak Cgn. B3BECH, TAK M PACTBOPCH-
Horo Cgypr TEpAeTcA yXe B CAMbIX BEPXHMX CIIOAX BOjbl, [pH JTOM
otHowienve Coor B3ec U C o pacTBOpeHHOro paBHO 1:10 u npaxkTayec-
KK He u3Menserca no rinybuHe. H0.A. bormaHoBbiM, A.Il. JIMcHubIHBIM M
E.A. Pomankeuuem [21] noxasaho, uto npu 3daMeyICHHOR CKOPOCTH oOce-
JaHWA B3BEICHHbIX YaCTHIL YyBeJIMUMBaceTCA BpeMs UX NpebObiBaHUA B TOJULE
BOJ)| OKCaHa, HpoMcxolut Bojiee ObICTPbIA paciiaji OpraHUYecKOoro BelecTBa.
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Tabauya 7

Copnepixanue opraHuyecKoro BeutectBa (B % OT CyXoro Beca)
B OpraHM3Max IUIAHKTOHa M BO Basecn [21]

OOBbeKT HccenoBaHus IIpenen xoneBanus Co pr Cpennee Copr
Baseck 0,50-21,48 9,22
JIHaToMOBbBIE BOLIOPOCITH 11,0--25,27 18,68
IepuauHKeBbIe BOOOPOCIIH 22,0-40,2 33,49
Konenonpt 42,09-47,71 45,52

IIpy 3TOM B MEIKOBOJHBIX paiiOHaX 3HaYMTENIbHO GOJIbILEE KOJIHYECTBO
B3BELUEHHOTO OPraHMYECKOTO BELIECTBA [JOCTMIaeT [OHA, YeM Ha JIOKE OKea-
#a. OmHako ocranmbHas ero cyabGa 3aBMCMT OT ra30BOTO peXHMa AaHHOTO
y4acTKa GaccefiHa ¥ MHOTMX ApYrMX (akTopoB.

Ilo moncyeram B.T. BoropoBa [23], B NOBEPXHOCTHOM Clloe OKeaHa
MOCTOSHHO TIPOMCXOJMT IpeBpaleHHe He MeHee 75% BCeX BEIUECTB, yyacT-
BYIOIMX B MpPOJYUUPOBAHMH, M TOIbKO 25% M3 HMX OIYCKAaeTCsA Ha [IHO.
E.A. Pomankesuu [201, 202] BBIVMCIMII, YTO B OTMEJIBHbIX paiOHaX BBICO-
KOIPOOYK THBHBIX 1liesib)oB AocTHraer gHa 40% opraHMyecKoro BelecTBa
OT NEepBUYHOH MPOAYKUHH (GHUTOIMIIAHKTOHA, @ B HEHTPAIBHBIX YAaCTAX KOT-
JIOBMH M B KpaeBbIX YacCTAX Jioxa TMxXoro oxeaHa — 5—10%.

B.A. Ckonunues [216] npuBomMT CpasHUTENbHbIE NAHHbIE PA3HbIX HCCIle-
HoBaTeJied, BBIVMCIIABLIUX KOJMYECTBO OPraHUYECKOTO YTIIEPOHa, €XKErOmHO
HOCTHTAI0IEro OHa MHpOBOrO OKe€aHa B COCTaBe B3BELUEHHBIX YacTHI], IO
OTHOLIEHMI0 K ToJoBOoH mNponykuu¥ ¢urtoruankroda. Tak, nmo Tpacky
[550], oHo paBHO 5%, mo Haunko 4% B pacuere Ha yriepon, no H.A. Bor-
daHoBY M Op. [21] —or 2 mo 25% Ha opraHMYeCKoe BeLIECTBO, YTO B
CpelHEM COCTaBJIAET Tak)ke okoio 5% B mepecuere Ha yriepod. b.A. Cko-
MHHLEB NpeQyioNaraeT, YT0 TaKOe € KOJMYeCTBO OPraHMYeCKOro BellecTBa
3aXOpOHAETCA B AOHHBIX oCaikax okeaHa 3a 1000 ner, yro cocraBiser OT
10° no 10'° 7 oprammueckoro BemecTsa.

ClloXHOCTb ¥ TPYNOEMKOCTb METOJMKH BBIAENICHHS B3BECH M3 MOpCKOMH
BOJbI ABJIAIOTCS, BEPOATHO, OCHOBHOH IPHYMHOH TOro, YTO B HACTOALIEE
BpeMs UMeeTCA OYeHb MaJloe YUCIIO MCCIIeJOBaHU O OMpeleeHHI0 COAep-
XaHUsA OTHEJIbHbIX OpPraHMYeCKHMX COEeJMHEHMH B BO[OHOi B3BecH. IlepcoHCoM
1 Crpuxiiainom [483] ©bliio ompenesneHo Cofep)kdaHue YIIIEBOLOB H a30Td
Genka B ferpure Mo INyGUHe BOOHOM TOMLM THXOTO OKeaHa Ha pasHbIX
umporax. ¥iMu Oblyio ycraHOBJIEHO HOCTaTOMHO BBICOKOE COAEPXKAHWE ITHX
COElIMHeHN B BEPXHMX CJIOAX BOIBI OKEaHa HAa BCEX LIMPOTAX M CHIDKEHME
HX KomnuyecTBa ¢ mIy6GuHoit. OOHaKO BO MHOTMX Clyyadx Ha TiyGuHe
27003000 M 6bUTO 3aMeueHO HEKOTOpOE MOBLIIIEHHE KOJMUECTBA OBILEro
yriepoga W yrieBonoB.Ha oCHOBaHUM NpoBedEeHHbIX HCCIIEAOBAHUA dBTOPDI
NPUIIIM K 3aKJTI0YEHHMIO, YTO JETPUT OKeaHa MoXeT ObITb MCTOYHHKOM 06pa3o-
BaHHs BTOPHYHBIX IPOAYKTOB MPe0O6pa30BaHUA OPraHUMYeCKOro BeLIeCTBa.

Herenc u pmp. [317) ycTaHOBMIHM, YTO B BOJHOH B3BECH HAXONATCH BCE
AMHHOK MCIIOThI, KOTOPbIE COAEPXATCA B OPraHUYECKOM BEIUECTBE MIAHKTO-
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Ta6auya 8

KonuuecTBEHHOE COOTHOMUIEHHE AMHHOKHCIOT* B MUIAHKTOHE
M B3BECH H3 NOBEPXHQCTHOTO cnos Boabl [317]

AMHHOKHCJIOTa B3Bech IInaHKTOH

AprUHUH 1,3 3,1
OpHUTHH 6,2 -

Tuctupun 1,1 1,0
JIu3un 2,3 9,2
I'nyTaMuHOBas KMCIIOTa 6,3 7,3
AcnaparyHoBasi KHC/IOTa 3,2 6,9
CnuuuH 19,5 10,7
CepuH 20,7 9,0
Barmman 43 8,4
G-anaHuH 14,8 13,2
Jetuun 8,2 13,1
TpeonuH 3,7 1,9
Hponuu 4,6 3,6
Tupo3ux . 0,7 5,5
DeHunanaHuH 2,0 4,6
Huctuu - 2,1
MerroHUH ) 1,1 0,4

* B poleHTax oT O6LIero ComepKaHHA aMHHOKHCIIOT.

Ha, OJHAKO KOJIMYECTBO KaXKOOi aMHHOKMUCIOTbI 3aMETHO OT/IMYaeTCH OT
KOJIMYeCTBa €€ B MJIAHKTOHe (Tabn. 8).

Kak BupgHo M3 TaGn. 8, B IJIAHKTOHe HeT OPHMTHHA, HO BO B3BECH OH
APHCYTCTBYeT B 3aMeTHBIX KOJHMYecTBaX. Bo B3BecH 3aMeyeHO MOBBILLIEHHOE
cofiepkaHHe TJIMIMHA, CEPHHA, TPEOHMHA, MPOJIMHA, Q-aJlaHUHA M HeT LMCTH-
Ha. OcTajbHble aMMHOKHCIIOTBI HaXOHATCA B MEHBLIMX KOJIMYECTBaX MO
CPaBHEHHIO C MX COMEPXAHHEM B MJIAHKTOHE.

IIpu w3yuennu paitoHa Kypuno-Kamuarckoro xeno6a H.I. Cmpmcona H
JI.W. KopxHKoBa ONpeHelsUIH COHep)KaHWe aMMHOKMCIIOT B BOJe, B3BECH U
HOHHBIX ocafxaX. OHM NONTBEpOMIM [aHHbIE, NMONYYEHHbIE paHee APYTHMH
. uccnenosatensmu [157, 483], o ToM, uTO OpraHHYecKoe BEUIECTBO B
MOpPCKOM BOOE B OCHOBHOM HAaXOJMTCA B PACTBOPEHHOM cocTosiHMH. Bo
B3BeCH CofepkaHMe CBOGOMHBIX aMMHOKHCIOT ouenp Mano [231]. Bo
B3BECH B OCHOBHOM COIEp)Karcs CBA3aHHbie aMHHOKHCIIOTHI. HauGonee
BBICOKO€ COAEpXKaHWe aMHHOKHCIIOT, KaK pacTBOPeHHbIX B BOJE, TaK H BO
B3BECH, ObIl0 OOHApY)XeHO B TNOBEPXHOCTHOM «Jioe Bombl: ComepicaHue
aMHHOKMCIIOT BO B3BECH 3HAUMTENIbHO MeHbllle, YeM B MODPCKOH BOIe, H
pe3ko TMOHMXKaeTC OT MOBEpXHOCTH K ropu3oHty 100 M. Bo B3mecw,
ocajikax ¥ Bofe IpeolGnafanT HeHTPaibHble aMMHOKMCIIOTEI, HO KOJIMYECTBO
HX pasnuyHo. KpoMe TOro, HEKOTOpble aMHHOKMCIIOTHI (HAampHMep, IIpo-
JIMH) OTCYTCTBYIOT B BOIEe Y B3BeCH, HO HAXOOATCA B OcagKe WM HaoGo-
poT (cepun). ConepxaHue apOMaTHUECKMX aMHHOKMCIOT (THPO3HHa, QeHH-
NlajlaHMHa) B MOPCKOM BOOe B [IBa pasa MeHbllle, YeM UX COJepXaHue BO
B3BECH M OCajIKax.
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E.A. Pomankesnuem [202] 6buta uccrneloBaHa NEPUAHMHMEBAs B3BECH,
coGpaHHasg B pa3HBIX YaCTAX CeBepo-3anagHod yactm Tuxoro okeana. Ilo
CpelHMM JaHHBIM OpraHHYECKOE BEIECTBO 3TOH B3BecH cocrosulo M3 51%
6eIKOBOMOAOGHBIX coemuHenuit, 14,7% yrnesonoB, 23% munupmoB U 4—5%
rYMHHOBBIX BeutecTB. OO6iee KOJMYECTBO OpPraHMYECKOTO BEIECTBA BO
B3BECH coCTaBNaio mpumepHo 32% (16,16% Cyp,r). Byulo ycraHoBieHo,
yro Gosbluas yacTh azora (B cpegHeM 55,7%) BXOOMT B COCTAB COJIEpACT-
BOpUMBIX OenkoB THma ansbymumoB ¥ raobynuHoB. Ilo npencraesneHusimM
E.A. PoMaHkeBHYa, OCHOBHBIM IIpPOLECCOM B TOJLIe BOJA OKEaHa ABIIAETCHA
rymubuxanusa. B BepxHeM clloe 0CaKOB KOJIMYECTBO Oe€/IKOB, aMHHOKHC-
70T, JIMIIMAOB M YIJIEBOZOB COOTBETCTBEHHO MeHbuie B 90,10, 3 u 1,2—1,5
pasa MO CPaBHEHHI0 C MX COJIepXaHMEM B MOBEPXHOCTHOM Cjloe¢ B3BecH. B
10 € BpeMs KOJIMYeCTBO TYMMHOBBIX KHCJIIOT M BTOPHYHBIX HEpPacTBOpH-
MbIX BbICOKOMOJIEK YIISIPHBIX BellecTB (THIIA KeporeHa) B 0CafKaX YBeJH-
yuBaerca B 15—20 pa3. Ha ocHoBaHMM mpencTaBlieHHOTO MaTepuana MOXKHO
3aKJIIOUMTh, YTO CBeIEHHUA O COJepKaHHHM OPraHMYeCKOro BeuiecTBa M ero
OTHENBHBIX KOMIIOHEHTOB BO B3BEeCH, MOPCKOH BOJE COBPEMEHHBIX BOIHBIX
GaccefiHOB M B INOO3eMHBIX BOJAaX elle OYeHb HEe3HaUMTENbHbI. B TO Xe
BpeMs HCCIEJOBAHHA B JTOM HATPABJICHUH HEoOXOOMMDI, TAK KAaK OTHEIb-
Hble OpraHUYecKHe COEOMHEHHs YYacTBYIOT B CO3JAHMM OKMCIHMTENIbHO-BOC-
CTaHOBHTEJIbHOTO IMOTEHIHaJ]Aa MOPCKOH BOAbI, B CO3JaHMM OPraHHYeCKoro
BELIECTBA OCaZKOB, B MEpeHOCe WM KOHUEHTpaUMM psAna XHMHYECKHMX
3]IeMEHTOB.

AMHUHOKHCJ/JIOTHI B OCAAKAX
COBPEMEHHBIX MOPEH Y OKEAHOB

BaxxHocTh M3yueHHA [OBEIEHHUS OpraHMYeCKOro BeLIECTBA B OCafl-
KaX CBf3aHa C TeM, Y0 MOUIHOCTb OCaJKOB [IOCTUIaeT HECKOJIbKUX
KHJIOMETPOB, 0cOGeHHO Ha 1lienbdax, a CpelHAs MOIUHOCTb JOHHBIX OCaf-
KOB B OKeaHe cocraBiisier okoiio 700 m [47]. Bnepsbie n3yueHue cocrasa
OPraHWYeCKOro BeIeCTBa B COBPEeMEHHBIX MOPCKHMX ocafkax ObIIo HayaTo
Gonee 40 net Hasag Tpackom [549] B cBA3M C M3yueHHEM MPOMCXOXKIAEHUA
Hedp. Tlo coBpemenHbIM mopcyeTam 3amackl HebTH B Lienbdax coBpeMeH-
HBIX MopeH COCTaBIANT okoJio 50% o6wMx 3amacoB; B HACTOMiilee BpeMs
okono 20% Bceit moGbiBaeMoil Hed v Moiyyaror mpy paspaborke Lienbdo-
Boit yactH Mopeit [70]. B cBA3u ¢ mouckamm Hedp™M mposeseHo Goibluoe
YHCIIO MCCJIENOBAHMH COCTaBa OPTraHUYECKOTO BELECTBA COBPEMEHHBIX BOMO-
€MOB, NpH 3TOM B OCHOBHOM ObIJIO MCCIIEHOBAHO COAEPXKaHME YIIIEBOOOPO-
o [25, 34, 251]. Iloyrn Bce ocagKu COBpPeMeHHBIX MOpeil M OKEaHOB
06bIyHO CofepXaT OPraHUYECKOE BEILECTBO, HO KOJIMYECTBO €ro B DAa3HbIX
THIIAX OCafgKoB paxtuyHo. Hauborbliee KOIMYECTBO OpraHMYECKOTO BELIECT-
Ba COCpeqOTOYEHO B CanpofesieBbIX WIIaX, HAUMEHbllUee — B KpPAacHbIX ITIH-
Hax. Ha mpuMepe u3yueHusi OpraHHYeCKOTO BelrecTBa B ocapgkax Kacnmiic-
Koro mopsa [26] oTueT/IMBO "BHOHO pachpefefieHHe OpraHHYeCKOro BelecT-
Ba B pa3HbIX THMaX oCaOkoB (Tabin. 9). Kak BuaHO U3 Tabi. 9, pakylleuHu-
KH, coJepKauiye OTHOCUTESIBHO OOJIbIIOE KOJIMUCCTBO OPraHMYeCKOro Be-
wectBa (Copr—0,79%), MMET  HaMMeHbiylo  CTeNeHb  rymuduKauuu
(4,82%), Tak kax oBpa3ylnoTcs B aJpoGHbIX YCHIOBMAX, U B 3THX OBMACTAX
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Tabauya 9

CocraB OpraHMyecKoro BelIeCTBAa COBPEMEHHBIX ocaaxoB Kacmuiickoro mops [26]

Crenenp | F'ymuno- | CreneHn
Burymu- y PynsBO-
OUTYMH- | Bble KH- rymMudu-
Copr % HO3HOCTb, KHUCIIOTHI,
op HHM3aUMM | CTIOTHI, Kauuu op-
Tun ocapxa Hacyxoit | % Ha % OT ry-
o opranuy. | % Ha raHmuec- o
0CaIOK cyxoi - MMHOB O
30 BemecT- | cyxoit KOTO Be-
ocamoK KHCIIOTBI
Ba, % ocamoK mectBa, %

Beckap6oHaTHrle M cnaboxkap6boHaTHBIE OCAaOKHU

IMecxn 0,47 0,043 7,49 0,047 7,02 60,4
AneB puTHI 0,86 0,104 7,46 0,288 14,50 43,0
AJIeB pUTOBO-TIIH- 2,03 0,182 4,79 0,390 9,75 25,5
HUCTbIE UJTBI

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

KapGoHaTHBIE OCagKH

Pakylieusuxu 0,79 0,051 5,98 0,047 4,82 88,6
IMeckn 0,21 0,042 9,75 0,079 21,20 48,2
AneB pHTBI 0,82 0,098 10,10 0,189 13,50 22,4
AneBpUTOBO-TTIH- 1,74 0,140 5,66 0,380 10,80 27,5
HHUCTBIE HITBI

T'nuHKucTBIE MBI 1,73 0,121 4,68 0,270 7,89 21,6

GacceiiHa BCe OCTaJibHbIe OPraHMU3MbI, He MMEIOLIME CKEJIeTOB, 4 TaKXe
MArKas YaCTb MOJUIOCKOB, HAXOOAIUAACA BHYTPH PaKOBHMH, MOJIHOCTBIO
paspyLIalTCA WIM HMCIONB3YIOTCA B KauyecTBe MUTAHUA OPYTHMM OpraHu3Ma-
MH. OObiyHO of nmepudepuu GaccefiHa K LEHTPAJIBHBIM YaCTAM YBeEJIHUMBaET-
CA OMCIEPCHOCTh OTJIOXKEHHWH, B 3TOM JKe HAlpaBJIeHMM BO3pacCTaetr KO-
yectBO Cqppr, YTO OYEHb XOpOIO BbIpAXeHO Ha npumepe CpenHero M
Hxnoro Kacms [71, 116, 152]. OcagkuM MaTepuKoBOro CKJIOHa MoOpei
[25, 26, 71, 102} u okeaHoB [116, 199—202] xapakTepu3ylICH MOBbI-
IIEHHBIM COAEpXKaHHEM oOpraHWueckoro BeinectBa. CEA3b MexXOy colepxa-
HHEM OpraHMYecKoro BEeLIeCTBA M IPaHyJIOMETPHYECKHM COCTABOM OCaIKOB
yCTaHOBJIEHa I YepHoMopckoro GaccefiHa [102, 105, 116].

Kak yxe oTMeyayioch, HaKoIljleHHe BbICOKOMOJIEK YIIApHOTO, aMopdHoro
OpraHUYecKOro BeLIeCTBa B 0CafikaX COBPEMEHHBIX BOJOEMOB OOBIYHO CBS-
3aHo ¢ 0Opa3oBaHUEM callporenis, calporeseBbiX WioB. [Ipy 3ToM Heckomnsb-
KO JIyyllle MCCIIEHOBaHbI CaNpoOINeNM IpecHbIX BomoemoB [120, 123, 256,
533, 536]. B obpasoBaHuMM camporeneBbIX OTIOXEHHH YCTaHOBIeHa Gollb-
uias poiib MMKpoopranusmoB [151]. B.A.CkomuHues [215] cuuraer He-
MOCPeJCTBEHHBIMH MCTOYHHKAMHM OPraHUYecKOro BELIEeCTBa B JOHHBIX OTJIO-
KEeHU X MOpei, OKeaHOB ¥ IPYTMX BOJOEMOB cliefyloime: 1) HepacTBopHMbie
OCTATKM TUIAHKTOHA M JIPYTMX OPTaHM3MOB pa3HOH CTEMEHH PasloXeHHs;
2) HepacTBOpPMMbIe OPraHMYeCKHE OCTATKH TePPMIeHHOTo IMPOMCXOXACHHMA,
3) ¢pakuuy BOOHOTO T'yMYCa TEPPUTeHHOTO U MIIaHKTOHHOT O TIPOMCXOXKIEHHUA.
IIpu 3T0M HeOGXOMMMO OTMETHTb, YTO POJIb AITOXTOHHOTO BellecTBa, MOCTY-
Talolero ¢ CylM B oKeaH ¢ peyHbIM CTOKOM, He mpeBbiaer 1—1,5% obuiero
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KOJIMYECTBA OpPTaHMYEeCKOro BellecTBa B oKeaHe [215,216,233,234]. Taxum
06pa3oM, IUIAHKTOH ABJIACTCA IIIABHBIM HCTOYHHKOM OPraHHYeCKOro BEILECT-
Ba B MOpCKHX ocankax. C yBeJlnueHHeM Ii1yO6HHBI BO3MOXHOCTh COXPaHHOCTH
[UJAHKTOHA YMEHBILAETCA M NHLIb OYeHb HeGOJbLIOH MPOUEHT OTMEPIUMX Opra-
HU3MOB Jfocturaet aua oxeaHa. Tak E.A. Pomankesmuem [200] Gwuio
BBIUHCIIEHO, YTO JIMLIB 0KO0JI0 4% OpraHMYecKoro BeiuecTBa MIIAHKToHa JOCTH-
raer Ha M 3aXopoHseTcs Ha riny6uHax 5000—7000 m.

T.W. TopiukoBoii GbUIO BBIYMCIIEHO CpefiHee COIOEp)KaHHE OPTaHHYeCKOTO
yIAcpofa B ocCalKax MOped, KOTOpPO€ cOCTaBlifgeT I A30BCKOro MOps
1,73%, mna Kacnuitickoro — 1,03%, gna Yepnoro — 2,15% [71]. Ilo paunemm
0.K. BopnoBckoro [24], exeromHo M3 GHOJIOrMYECKOro KpYroBOpOTa B
MupoBoM okeaHe BbIMafaeT n-107 7 OPraHMYECKOTG BEIECTBA.

B MOBEPXHOCTHOM CT0€ COBPEMEHHBIX OCAJKOB YaCTO HaXOHAT JHaTOMO-
Bble BOAODOCIIH, IUIAHKTOHHbIe M OeHTOHMHBIe (opamuHMdepbl, pamMonApHu
W [pyTHe OpraHW3Mbl. YCTaHOBIIEHO, YTO KOJMYECTBO TeX WM HHBIX Opra-
HM3MOB B OCafikaX 3aBUCHUT OT KIMMATHYECKON 30HAIBHOCTH, Ta30BOro
pexxuMa BofHoro OaccefiHa, YTO HENMOCPEACTBEHHO CBS32HO C MPOLECCAMH
ocamkooOpa3oBaHusa. Tak, HalpuMep, KpeMHUEBbIe CTBOPKHM IOHaTOMOBBIX
Bomopocied uHorma coctasisawT 50—70% M Gollee OoT OBGLIErO KOJIHMYECT-
Ba 0CagKoOB, B TO e BpeMsA €CTh OCaJKH, B KOTOPbIX MOJIHOCTHIO OTCYTCT-
BYIOT JTH opraHusmsl. Tak, Hanpumep, HauGoiiee BBICOKOE COfAEpXKaHHe
onatomei (450 MUIH. cTBopok Ha 1 2) XapaKrtepHo JUISA MaTOMOBBIX MJIOB
IIPHaHTApKTHYECKHMX pailoHoB Tuxoro okxeaHa. KpacHbie rnyGokoBonHbIe
ITIMHBI M OTYaCTM KapOoHaTHble MBI B TPOMMYECKMX pailoHax Tuxoro
OKeaHa oOBIYHO JIMLIEHbI OCTATKOB mMatomed [115].

B ocagxax mnenarvMyeckuX, a TaKxKe B APYTHX ocagkax Gompiuyi pons
MrpaloT NNAHKTOHHbIe BopaMurudepbl, CONEPKALE M3BECTKOBYIO PaKOBH-
Hy. H.B. BenseBa [17] mnokasana, 4To pacnpelesieHUe IUIaHKTOHHBIX dopa-
MunKMpep B 0CadKax CBA3aHO C IMPOAYKTHBHOCTbI0 HX B BEPXHEM Cloe
Bofpl, penbepoM M TIyOMHON OKeaHa, C TeppUIeHHBIM pa3baByieHHEM H
KJIMMaTHYeCKUMH ycJioBUAMM. [InaHkToHHBIe (opamuHubepsl B GOINBLINX
KOJIMYECTBAX pACIpPOCTPaHEHbl HA MAaTepUKOBOM CKJIOHE B TpOMMYECKOH
yacTM okeaHa. Ha Bcex mmpoTax B TMXOM OKeaHe 3TH OpPraHM3MbI BCTpeda-
I0TcA B OCaJKax TOJIBKO [0 ompefderieHHbIX riyouH. Ha nHe rmyGokosop-
HBIX KOTJIOBMH IIPOMCXOJHT pacTBOpeHHE KapOOHaTa KanbuMA paKkoBHH
dopammummdep [45, 17].

Herounnk oM HakofneHMs GMOTEHHOTO KpeMHe3eMa B 0CajKaX SABJIAITCA
OIHOK e TOYHbIe OpraHH3Mbl — pajuonapuud. OHN HaceJIAT BCIO TONILY OKe-
AHCKHX BOH OT MOBEPXHOCTH [0 abuccanbHbix Imy6uH. Papuonsapum 6Gonee
BCEro HaKallJIMBalOTCA B OCAKaX HM3KUX IUMPOT, B paguONisIpUEBBIX, pajiu-
onspreBo-popaMuHHpepoBbIX M CIAGOKPEeMHMCTBIX  [IMaTOMOBBIX HIIaX
[150, 158] . [IpuBeneHHble HaOMOEHUS O PACNPOCTPAHEHHOCTH M YCIIOBHSAX,
BIMAIONIKX HA HAKOIUIEHHE B 0CAOKaX OTAENIbHbIX OPraHM3MOB IUIAHKTOHA,
OYEHb Ba)KHbI [IJIA IIOHWMaHMsA DOJIM OPraHMYeCKOro BELIECTBa IaHKTOHa B
00pagoBaHMM MCKONaeMOTO OpraHHYeCKOTO BElecTBa OCAafOYHbIX OTIIOXKe-
HUl pa3HOro reoJIorMYecKoro Bo3pacTa. -

HeobxomuMo Takxe ydyecTs Oonbliylo posis GakTepHi, paclpoCTpaHeH-
HbIX B ToJUlle BoMAbl Mopeid U okeaHoB. C OOHOM CTOPOHBI, OHH OKAa3bIBalOT
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aKTHBHOE [eiiCTBHe Ha paspylleHWe MHHepalIbHbIX oboyouek M GHOMacchl
_ OpraHM3MOB YacTO [0 MOJHOA MMHepayM3alMH, C [PYToi CTOPOHbI, YacTh
HX OHOMAacChl TaKXke IONMajgaeT Ha OHO M NPHHWMaeT yuyacTHe B 06pa3opa-
HUM BBICOKOMOJIEK yJIAPHOTO OPraHHYeCKOTO BelIeCTBa, HANPHMep, TYMHHO-
BBIX KHCJIOT B ocamkax. B ocamouHoif Tomue pacnpefeneHHe MHKpodopbt
HepaBHOMeEpHO. B coBpeMeHHBIX ocalkax Ha IJIyGMHE OT ONHOTO A0 Hec-
KOJIBKHX METPOB OT MOBEPXHOCTH NPOHCXOMHMT pe3Koe YMeHbLIEHHe KOJIH-
yecTBa GaK TepHANMBHBIX KJETOK, MpuGmusutensho B 10° — 10° pas [2]. Mo
DaHHBIM pAfa Mccnemopateneit [4, 5, 229], Hibke BepXHero cios COBpe-
MEHHBIX OCafIKOB, 3 TAKXE B apTe3HAHCKNYX MON3SMIHIX BOGAX, B OCATOYHBIX
noponax (HiKe BEPXHETO CIOf) pacnpeneneHne GaKTepuii Mano 3aBHCHT OT
rayOuHbl 3ajieraHdsa. B 3aBHCHMOCTH OT (PMBHKO-XHMHYECKHMX YCIIOBHH,
CO3MABIIMXCA B {CagKaX, MOTYT pa3sBHBAaThCA KaK aHa3poGHble IpYIHIbI
GaxTepuii (HanpuMep, MeTaH- M Bofopomobpasyoume HeHHTPHPHIMPYIO-
ume, CynabdaTpenynupyoume, Tak H a3poGHple GakTepHM, HalnpHMep YTie-
BOIOpPOHOKHCIAIomMe [2].

C reoxMMmecKMX NO3HUMH HauGosbluee 3HaYeHHe B OCAfIKaX HMeeT
OpraHWYecKoOe BeUleCTBO, HaXodsieecs B aMOPGHOM COCTOSHMM, He CBA3aH-
HOe CO CKeJIeTHHIMH OCTaTKaMH opraHusmoB. OHo mnpencraBjiser coboii
CMeCh OPraHHYeCKHX NMpOJYyKTOB paclajza OpraHH3MOB H BBICOKOMOJIEKYIApD-
HbIX TIPOAYKTOB MpeoGpa3oBaHUA NociegHHX. C BBICOKOMONEKYIAPHBIM
aMOPGHBIM OPTaHHYeCKMM BELIECTBOM CBSA3aHbI KOHUEHTPALMsA pANA XHMH-
YECKHX 3JIEMEHTOB B TOHHbIX ocafkax, Eh u pH cpenpi.

Opranuvyeckoe BewIeCTBO WMI'PaeT OrPOMHYI0 poOJib B NpPOLECCAX CeNMMEH-
TalMH, MPOHCXOAAIMX B TYMMIHBIX 30HAaX, B IpOIleccax AHAareHesa ocamoy-
HBIX oTMOXemmit [70, 71, 77, 26, 33, 199-202, 236]. B.A.Ycnencknit
[249] paccwMTan KOMMYECTBO (HOCCHIM3HPYIOLIErOCA ~OPTaHMIeCKOro Be-
mecTBa, obpasyloulerocs B TeYeHMe TOHA B PasHbIX (auHambHbIX OGCTAHOB-
Kax. Tak, OCCHIM3WpYyIolIeeCs OPTaHMYECKOe BEIIECTBO B Ha3eMHbIX ¢a-
IMAX CYIIM coBceM He obpasyercss, B Gomorax oHo cocrasiser 10,4%, B
o3epax M pekax — 60,4%, a B dauusax Mopcknx wemdos —26,3% u
dauuax oTKpbITOro oxeana — 2,7%. Ilpoueccs! ¢HOCCHIM3AMMHE OUYEHb CIIOXK-
Hbl, 33BHCAT OT XapaKTepa BOJOEMa, TeMIEPATYpbl, ITyOHHbI H PacCTOAHHA
OT mpubpexHbIX 30H. B KpYNHBIX MOPCKHX M OKeaHMUeCKHX GacceiiHax
conepxate Copr Gonbinie B NpUGpexCHOH 30HE TOHKHX HIOB M CHIDKaeTCs
[0 MMHMMyMa B HANpaBJIeHMH K IEHTpanbHoii obnactn Gacceiina [235].

B nocnenmme 10—15 ner ocoboe BHHMaHMe WMCCieHOBaTeNiell pasHBIX
HAyYHBIX HanpaBJieHMi (6GHOXHMHKOB, TeOXHMHKOB, XHMHKOB, reoJIoroB)
YHENAETCA BBIAICHEHHI0 BEIIECTBEHHOTO COCTAaBa OPTraHWYeCKOro BeLIeCTRa
COBPEMEHHBIX OCaZIKOB, MOMCKAM M ONpEJEeNIeHHI0 OTHENbHBIX GHOTEHHBIX
opranMueckux coemumermii. Jlerencom M fp. (cM. puc. 1) moxasaxo, ¥ro B
COBPEMEHHBIX OCAZKaX COMEPXATCA B 3HAYMTENIBHBIX KONMYECTBAX IOYTH
BCe OCHOBHbIE OPTaHHYeCKHe COelMHeHHs OHoreHHoi mnpHpomsl. Boicoxoe
comepXaHue GeJIKOB M YTIEBOJOB B MOPCKHMX OPraHH3MaxX — BOOOPOCIIAX,
GaxTepusaX, Tpubax M >KMBOTHbIX OPraHM3MaxX AaeT OCHOBAHHE MNPpENCTABHTH
OCHOBHOE YYaCTHe 5THX OPraHHUeCKHX COeJHMHeHHi B Mpoueccax rymubpuka-
wm, B 06Pa3oBaHMH OpraHMYECKOTO BEIIeCTBa NOHHbIX ocamios. Ilepssie
HCCTIC[IOBAHHA COLepXaHHS AMMHOKHCIOT M YIJIEBOOOB B ocamkax GbutH
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TaGauya 10

AMHHOKHCROTBI (B Mr/r Ha cyxoli Bec 00€3301€HHOrO BEWECTBa)
B O3EPHBIX PACTEHHSIX W B ocagxax [536]

03. Yucroe 03. F'onyGoe
AMMHOI".HCIIOTH B pacTe- B'HBB?CT' B pacTte- B H339CT-
R ol I B B
LucTaH 3 - 3 0,1 3
Ju3un 3 0,06 3 - 4
TUCTHOMH + apTHHUH 4 - 5 0,04 12
TIHMUMH + cepHH 6 - 6 - 1
AcrniaparuH 3 0,03 3 0,01 5
InyTaMuHOBas KHCOTa 4 0,09 5 0,02 1
TpeoHHH 2 - 3 - 3
AnaHHH 7 - 7 0,09 18
Mpomuu 0,15 - 5 - -
Tupo3uH 2 - 3 - 4
Bannx 3 0,05 3 0,03 3
(DeHMNaIaHUH 3 0,08 2 - 3
Jleuun + usonediuu 6 0,05 6 0,03 11

NpoBedeHbI NpH M3yyenmu o3ep eme B 1950 r. H.T. llla6aposoit [256]. Ewo
ObUTH  onpepenieHbl ¢GopMbl a30Ta (HETHOPOJM3HMPYEMBIH, aMHOHbIH H aMm-
MHAYHBbLii, a30T OCHOBaHHA, MOHOAMMHOKMCIIOT) B canpomnene u3 3 o3ep. Ilo
miennio H.T. lllaGapoBoii, a30THCTbIE COCAMHEHMA Calpomeneil HCCHENOBaH-
HBIX 03ep NpeACTaBIAIT COOOR CIOXHBIH KOoMIUIEKC GenkoBoro M Hebemko-
BOTO XapakTepa. bBejkoBble BEWIECTBa He YAANOCh H3BJIEYb M3 Campolieei,
OOHAaKO ObuM OOHapyxeHbl mnenTHOHblE CBA3H. OKOJIO NOJNOBHHBI a30Ta
MagaeT Ha [0/I0 HEruapo/M3yeMoro. JTO [aeT OGHOBaHME I1peIOJIOKHTD,
YTO B CampoNesfX 3Ta YacTh 330Ta OTHOCHTCA K NpeoOpa3oBaHHOI, BHICOKO-
KOH[IeHCHPOBAHHOH YaCTH OpPraHHYeCKOro BEIlECTBAa, KOTOpas B [aJIbHEH-
LIeM yYaCTBYeT B OTJIOXKEHHAX, CIOCOOHBIX COXPaHATHCA B TEUEHHE Tre€OJIO-
THYeCKOro BPEMEHH.

CBaiin u np. [536] mnpoBesM CpaBHMTENbHbIE MCCHENOBAHUSA CONEPKAHUA
AMHHOKHCIIOT B BOAOpPOCHAX M ocadkax pApyrux o3ep. Ilpp stom omm
Hcnonb3opanu gaHHele Tpacka [550] mo copepxanuio GenkoB, KMpOB H
YITIEBONOB B MCCJIEOBaHHBIX MMM BMJaX opraHuaMoB. Cpelnue JaHHbIE CO-
HepXaHHA AMHHOKHCIIOT, monyvyeHHble CBailHOM M [p., MpPENCTaBJIeHbI B
Tabn. 10 [536].

Konnuectso yrnepona u a3ota B BOAHBIX PACTEHHAX HECKOJIBKO M3MEHS-
€TCA B TeyeHMe roja. B cpedHeM B BOOHBIX pacTeHMAX copepxurca 85%
YrineBopnoB, 15% Genka H HeGOJIBILOE KOJMYECTRO JIMIMMAOB. MccrnenoranHbie
03epa MMeNH ClTaBONONIOKUTENIBHBIA MM C1aGOOTPHIIa TENbHBIH PEAOKCIOTEH-
IHMan, yTo CO3HaBaNo GNAaronpHATHbIC YCHOBHA UIA aKKYMYJISUMH aMMHAKa.
Tak, or 25 mo 80% o6uero asora (no Merany Kwenbgans) COCTaBisN
aMMOHMITHBIN 230T. M3 oOGbIuHBIX 22 aMHHOKHCIIOT B NPOAYKTaX THAPOJIH3a
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6e/IKOB BOMHBIX pacTeHHNl ObUTM HaiiieHbl apTopamMH 16 aMHHOKHMCIIOT. B
HauGOJIbUMX KOJIMYeCTBAX HaH[EHbl aMHHOKHUCIIOTHI AJIaHWH, JIEHLMH U H30-
JIeHLUH, TIMUMH, cepuH. M3 1aGn. 10 BuOoHO, uyro B oOcagkaX HaHOEHO
3HaYMTEJIbHO MeHbLIEE YHCIO AMHHOKHCIOT M B OUYEHb MAaJIbIX KOJIMUECTBAaX
TI0O CPaBHEHMIO C MX COJEp)XaHHEeM B BOMHBIX DAaCTEHUSAX.

B Gonee panueit paGore Cmaitn [533] wuccnemoBan omioxewuss 9 o3ep,
pasnuYaKUXcss MO cTpaTurpadpuH, COCTABY HEOPraHMYECKMX COeNHHEHHH
crenedy rymucuxauud. OH OTMETWNI, YTO B O3€PHBIX OCallKax [OCTATOYHO
NOKa3aTesibHbIM ABJIAETCA OTHOUIeHMe yriepoaa k as3oty- (C/N), Tak e kak
H B MOPCKHMX ocadxax. Tak, ecniy [Uisi MOpPCKOTO IJIAHKTOHA M CBEXHX
Mopckux ocaakoB C/N paBHo okxono 9,2-94, 10 mis 6Gojee crapbix
omnoxennit C/N cocrapnser 19 wnn 16. B manbHeiileM OH YCTaHOBUII, YTO
B o3ephbix ciabo rymmbuunposahubix ocagkax C/N cocrasnser 9/1, B
XOpOIIO I'yMHPUUMpPOBAaHHBIX ocamkax — 12/1 {534].

B 3aBHCHMOCTH OT ycnoBHH [uareHe3a HaGJIIOaeTCs pa3HOE OTHOILIEHHE
MeXIY CONEPKAHMEM pas3JIMYHbIX aMMUHOKHCIOT B ocankax. IIpn 3tom
OTMEYaeTCsA OOpaTHOE OTHOLUEHME MEXAY KOJIMYECTBOM aMHHOKHCIIOT M
CTENeHbX T'YMUGDHKAUMU OTJIOKEHUH.

B o3epHpix ocagxax ObulM HaifleHBl Kak CcBOGOIHbBIE, TAK M CBsA3aHHbIE
aMMHOKHCIIOTbI, HO CBOOOOHbIe OOBIYHO HAXOOATCA B HUUTOXHO MajsibIX
KonmyectBax [534].

Kak mokasanu wuccnemopanus Cmaitma [533], B xopouio rymMudummpo-
BaHHbBIX, TOPPSAHLIX 03EPHBIX OTIIOKEHHAX OTHOLUEHHE HEHTPaJIbHbIX aMUHO-
KHCIIOT K KHCIIBIM cocTaBjiseT 6:1. Xopolio ryMudUIMpOBaHHbIE U3BECTKO-
Bbl€ TJIHHBI CONEPXAaT HEMTpaJIbHbie M KHCIIble AMHHOKHCIIOTbI B OTHOLIEHHM
3:1. Ha ocHoBaHMH GOJIBLIOTO YMCIIA MCCIIEIOBAHMI yCTaHOBIIEHA MIPAMasi CBsA3b
MEXIy COEPKAHUEM B OCaJlKax OPraHMYecKOoro yriepopa (Copr) H cofepixa-
HMEM OTHOENbHBIX €ro KOMIOHEHTOB: aMHUHOKHCIOT, YIJIEBOIOB, JHHUAOB,
ryMHHOBBIX Kuciot [77, 102, 202,232, 501].

B coBpeMEHHBIX MOPCKHX OCagKaX B OCHOBHOM OOHapy>xeHbl Bce aMH-
HOKMCTIOTBI, OOBIYHO BXOASLIHE B COCTaB 'GEJIKOB XMBBIX OPraHM3MOB, HO
KOJIMYECTBO MX H3MEHAETCS B 3MBHCHMOCTH OT THIIa ‘OCAJIOYHBIX OTJIOXE-
Huil. B coBpemMeHHbIX Ocafxax ObulM Hal[eHp! Kak CBOOOIHBIE aMHHOKHC-
JIOTBI, 3KCTparupyeMble cyaboit CONAHOH KHCIOTOH WIM pa36aBNeHHbIM
COHPTOM M3 OC3[KOB, TAK M CBA3aHHbIE AMHHOKHCIOTBI, OMNpefieNigeMble
ULk mocne rugponusa 6u. HCL.

IpucyrcTBue M colepxaHHe CBOBGOOHBIX aMHHOKHMCIIOT B COBPEMEHHBIX
OcaJiKax, BEPOATHO, CBA3aHO C ypOBHEM aKTHBHOH [EATENIbHOCTH COBPEMEH-
HbIX MHKpoGoB. Kak nokasamu uccnepmoBammsa erenca u pp. [309, 315],
Ha OGomnblioi InyGHHe OCHOBHAs YacTh aMHMHOKMCIIOT B OCaJKax HaXomMrIcs
B CBA3aHHOM cocTOossHMH. C InyGHHO# BOJOeMa 3HAUUTENbHO MW3MEHSAIOTCH
pH, Eh, conepxanue Copr- Ilo ux HabmiogeHUsAM, HauGosee GOraTbl OpraHu-
YeCKHMM BeIeCTBOM OCd[IKH, PAcHOJIOKeHHble Omike K Geperam.

PurrenGepr u mp. [S01] ompemenunu comepkaHue aMHHOKHCIIOT B
NIPpUKOHTHHEHTAJIbHBIX TEeppUTeHHbIX ocagkax Kamudopuuiickoro paitoHa
(xeno6 Can-Iuero, xotnosuHa CaH-Hukxonac u mp.), a takxe B InyGoko-
BOIOHBIX KpacHbIX TJIMHAX OKOyo ocTpoBa I'yamanyse (cxBaxuna Moxon).
Bbuio ycraHOBJIeHO HauGojiee BbICOKOE COHEpKaHHe aMHHOKHUCIOT (B Oc-
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HOBHOM CBSI3aHHBIX) B TEPPHT€HHbIX OCA[IKAX H OYEHb MAJNOE MX COMEepXKa-
mMe B KpacHeIX TInMHax. Tak, HampuMep, B TEppHUTeHHbIX Ocajkax >esnoba
Can-Jluero colepxaHue CBA3aHHbIX aMUHOKHCHOT — 3283,0 mie/e. Cesa3p
MeXIy THIIOM OCafika H cOJepXKaHHeM B HEM OPraHWYeCKOTO YIJiepola M
aMHHOKHCIIOT O6bUIa yCTAHOBJIEHA TaKXe [PYTHMH HccliefoBatesismu. Ilo
[JAHHBIM SIIOHCKOTO Hccnegoatens Wrtuxapwt [414], B o6pa3uax ocagkos,
[OJIYUEeHHBIX B pe3yibTate OypeHus CKBaXKHHbI Ha [JHE MOps, COIEP)XaHUE
aMUHOKHCIOT YMeHbUIaeTCA C TJIyOMHOH pa3pe3a M 3aBHCHT OT XapakTepa
cnoA ocagKoB. B clofiX NECKOB KOJMYECTBO AMMHOKHCIIOT 3HAUYMTENIBHO
MeHbllle, YeM B Hiax. B COBpeMeHHbIX OcaJlkaXx Tps3edl colepXaHue opra-
HHYECKOTO BELIECTBA COCTaBNAET 6—8%, B COBPEMEHHbIX IECUAHBIX OTJIONKE-
wuAXx 1-2%, B TpsA3eBbIX OTIHOXEHMAX MieicToueHa — 3%.

E.A. PomankepuueM [201, 202] 6buio HCCIIENOBAaHO H3MEHEHME COCTaBa
OpPTaHMYECKOr0 BElECTBA HA pa3pe3e uepe3 SIMOHCKUH T1y6OK OB OIHBIA
KeNobG OT TeppHI'eHHbIX OCagKOB CKJIOHA A0 3BHenarumueckux riux Cesepo-
3anmagHoM KkoTiaoBHHbI. [lokasano, uyto Bclooy HabnwogaeTcs mpsamas Koppe-
NATUBHaA 3aBHCUMOCTb MeXOYy H3MEHEHHEM COCTaBa OPraHWMeCKOTO Be-
mecTBa M OOIKMM KOJIMYECTBOM OPraHMYECKOTO BeIeCTBAa B OCaaKaXx.
BrOXHMHMYECKH BakHbIe COEAMHEHUA — GeNKH, YTJIEBOIbl, JIMITUIABI — COCTAB-
nsoT 18—23% obuieit cyMMbl OPraHWYeCKOro BEIECTBA B OCANKaX, NPHUEM
pgonsa GenKoB M aMHHOKHCIIOT ovenp Maja. HanGonbuine npeobpasoBaHus
OPraHMYeCKOTO BELIECTBAa IIPOMCXOOAT B 3BMENATHUECKHUX TJIMHAX, B KOTO-
pbIX aMHMHOKHCIIOTBI COCTaBJAT TONbKO 0,8% OpraHMYecKOro BelIECTBA
0caJKoB, a OeJIkH MNOYTH NOJHOCTbI oOTCYTCTBYIOT (ciemst). B Tomuie
TePPUTEHHBIX OCAJKOB KOHTUHEHTAJIPHOTO CKJIOHA COMEpKaHhe OpraHHyec-
KOro BEIUeCTBA M €ro KOMMNOHEHTOB — aMHHOKHUCIIOT Bbicokoe. IloBbiiren-
HOE cofep>kaHie aMHHOKHCIIOT B OCa[IKaX KOHTHHEHTANbHOTO CKJIOHAa yCTa-
HOBJIEHO W ApPYTHMHU uccnefoBatensmu. [1o BepTHkanyu KOJIOHOK 3aMevaeTcst
MOCTENEHHOE YMEHbLIEHHEe KOJIMYECTBA AMMHOKMCIIOT, YIJIEBOMOB, JIMIIUIOB
C rny6HHOH M yBeJIMYMBAETCA KOJIMUECTBO T'YMHHOBBIX BELIECTB. B KpacHhIX
ryGOKOBOOHBIX TJIMHAX, HECMOTPs Ha HU3KOe COAEp)KaHWe OPraHUYeCKOro
BewecTBa, E.A. PoMaHkeBHY OGHapy>KHJT MOBBILIEHHOE COMNEPXKaHME aMHHO-
KHCTIoT W yMuupoB (B % Kk opranMyeckoMmy Bewectsy). On [201, 202]
YCTaHOBMJI, UTO CpeflHee COAep kaHie aMHHOKHUCNOT B ocalkax Tuxoro okea-
Ha coctaBnsetr 0,7—7,2% obuiell cyMMBI OpraHMYecKOro BemecTsa. Maxcu-
MyM aMHHOKHCJIOT 'IPUYpoUeH K (Al TEPPHIe€HHbIX MEJIMTOBBIX OCAOKOB
wenbdpoB (59%), a MHUHHUMYM — K IIeJlarHYeCKUM (KpPacHbIM) IJIHHaM
(0,8).
Herenc [77] moxasaj, uTO COAEpXaHHE aMHHOKHCIOT B NOBEPXHOCTHBIX
CIIOAX 0CaZKkoB (BEPXHHMX HECKOJIbKHX METPOB) OueHb GIIM3KO K copepxka-
HHI0O MX B MNJIAHKTOHE TOTO JK€ y4YacTka MOpsi. ITO COBMNAAaeT ¢ MHEHHEM
BonbumHcTBa HMCCNEmOBaTESiEH O TOM, YTO OCHOBHBIM HMCTOUHHKOM aMMHO-
KHCIIOT B Ocagkax sABJseTcA IUIAHKTOH, OCeJalolMii Ha OHo [309, 471,
473]. Tak, Moppuc [473] mokasan, uto HabnromaeTcst GONBILOE CXO/CTBO B
COCTaBe aMHHOKHUCIIOT MIAHKTOHA M OCA[KOB, OTOOPaHHbIX U3 KOHTHHEHTAIIb-
HOTO CKkJIOHa ceepo-3anmagHoit Adpuxu (tabm. 11). Ocafku OTIMYATCS OT
IWIAHKTOHa OTHOCHTEJIbHO BBICOKHM COAep)KaHWeM OpHHTHHA, JIH3UHA, JIeil-
UMHa, ¢enunajaHWHa, THPO3WHA M OYEHb MAJIBIM COfEpXaHHeM CEepUHa,
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TaGauya 11

OGutee coaepkaHHe aMHHOKHCIOT (B % x obweMy KOJHYECTBY aMHHOKHCJIOT)

B Ocagkax M GenKax THUMYHOro nuiaHktoma [473]

OcagkH

Turn aMHHO- Benok
AMUHOKHCTIOTA KHUCIIOThI 1 2 3 TUTAaHKTOHA3
Acnaparudo-  Kucnas 1,3 1,7 0,7 9,2
Bas KUCIIOTa
Tpeonun Kucnas (oxcu) - 0,2 0,2 4.5
I'nyTtamuto- » 1,0 1,6 1,8 13,0
Bas KHCJI0Ta
UucreunoBas  Kucnas (cepy- 1,8 2,1 - 0,5
KHCII0Ta copiepxailas)
CepuH HeltTpanbHas 0,2 0,4 0,4 5,0
(oKcH)
[ponuH ” (reTepouMK- 0,6 0,4 0,4 2,7
JTHYECKAA)
I'nuuuH HeitrpanbHas 0,6 0,4 2,6 7,0
ATnaHuH ” 0,7 0,3 2,9 58
uctun » (cepyconep- 0,4 - 0,6 1,5
xaumias)
MeTHOHHH HeliTpanbHas 2,5 1,1 3,6 30
(cepyconepxa-
was)
Usoneituu- HeittpansHan 5,8 2,4 10,6 4,5
Annouso- » 0,2 0,2 0,5 0,1
nelunH
Jettunn ” 10,6 4,6 16,8 7,2
THpO3HH HeltpansHas 8,8 1,7 10,0 4,5
(apoMaTtHue-
cKas)
Qeumnanaiu 13,1 18,6 14,6 4,5
JTu3un OcHOBHast 27,3 28,3 14,3 9,2
Tuctuon » (reTepouuk- 6,5 8,5 2,4 2,6
JIHUEeCKas)
ApruHuH OcHoBHas 6,4 5,8 44 8,1
OpHUTHH ” 10,4 15,1 4.9 1,0
O6mee 99,8 100,0 10b,1 99,0 + 1%
ApYIUX

TPEOHMHA, aClaparMHOBOH KHCHOThl. Kpome toro, Moppuc nokasan, 41O
KOJIMYeCTBEHHOe COOTHOILIEHHE aMMHOKHCIOT B 3 o0pasuax ocaqkoB pa3HoO-
ro reonmoruyeckoro Bospacra (1000, 5500 u 8000 ner) pa3nHuHO, HO HE
CBA3aHO C HUM (COOTBETCIBEHHO COEpXaHHe aMHHOKHCIOT B MHJUIMTpaM-
Max Ha TpaMMm cyxoro ocagka: 0,397; 0,050 u 0,136). Herenc [77]
OTMEYaeT, YTO IpM [MareHe3e OCaJKOB Haubojee YCTOHUMBEI OpHUTHH,
CEepHH, ITlyTAMHHOBas KHCJIOTa, aCllapariHOBast KHCNOTa, JIEHIHH, TPEOHUH U
roMH. B ocagkax B 3HauMTeNbHBIX KOJHYECTBAX HaitIeHbI aMHHOKHCIIOTHI
apruHMH, NHU3UH, (-aJlaHWH, NPOJIHH, KOTOpble B MOpPCKOH BoHe OOBIYHO
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HaXOMATCA B OYeHb MaJIbIX KONMYeCTBaX. Bbicokoe colepxanue [-anaHuHa
B ocankax JlereHc CBA3bIBaeT C BO3MOXHOIM peakumei gekap6ok CHIHMpoBa-
HUAL aCTIAPaTHHOBOH KHCNOThI. BhICOKOE CofiepkaHWe apruHuHa GbINO ycTa-
HoBJIEHO Takxe PurrenGeprom u gp. [501] B ocanxax, oroGpaHHBIX
6mu3u o. I'yapanywne.

HMmeioTcA nauHbie O BUUAHHM ITyGHHBI MODA HA CONEpXKAHHE aMHMHOKHC-
noT B ocankax. Tak, Ilerenc [305] cuuraer, yro rnyGuHa MrpaeT peliato-
Iyl poNb B M3MEHEHHH COCTaB4a aMHMHOKHCNIOT B ocajikax. C InyGHHO#M
MPOMCXOIMT 3aTyXaHHE [EATeNIbHOCTH MHKPOOPTaHM3MOB, NMPH 3TOM CHIBHO
napaeT KOHUEHTPAUMA CBOGOOHbIX aMHMHOKMCIOT B ocaixaxX. IIpu H3yuenum
0CafikoB, OTOGPAHHBIX B PailOHaX OKOJIO MEKCHKH H BOCTOYHOHN ATIaHTHKH
JiiseHWITAT ¥ ap. [272] OGHApYXMIH CHHXEHHE KOHIEHTDAUMH KHCIBIX H
OKCHAMHMHOKHCJIOT C IJIyOMHOH. B MOBEpXHOCTHBIX CJIOfIX OCaJKOB B BbICO-
KHMX KOHUEHTpauuAx GObUIM OIpe/eseHbl OCHOBHbIE, HEHTpPAIbHbIE H apoMa3-
THUeCKHMe aMMHOKHCIoThl. Jerenc u pp. [310, 317, 471] panee Takxe
YCTAHOBHIIH, YTO B INOBEPXHOCTHBIX OCafKaX ATIaHTHYeCKOro, THXOro
MHOMiCKOTO OKeaHOB BCEra MMEIOTCA aMHHOKHMCIIOTHI H CpelM HHX HanGo-
nee YCTOMYMBBI H CTAOMNBHBI KMCNble M HEHTpanbHbIE aMHHOKHCIOTHI.
Beicokoe copepkaHHe HEHTPAIBHBIX AMHMHOKMCIOT B OKEaHCKHMX OCafKax
HaOmopany  taxoke Moppuc [473], H.I. Crapuxosa u JI.HU. Kopxuxosa
[231, 232] u mp.

Ilpu uccnemoBanuH pasnHyHbIX (HPaKLMi OPraHAYECKOTO BeELIECTBA MOp-
CKHX OCafKOB, OTODpaHHbIXx Ha rnyGume 1,80 u 108 m, Xeiip [381]
OGHAPYXWI, 4To HAHGOJBbILIEE KOMMYECTBO aMHHOKHCIIOT, OCOGEHHO acmaparu-
HOBOM KHCIIOTBI, CONEPXHICA BO (paklmu ocafka, KoTopasd Ha 3/4 coCTOMT
U3 OCTATKOB CKEJIETOB IUTaHKTOHHBIX OpPraHM3MOB H Ha 1/4 — M3 TnHHBI.
JT0 COOTBETCTBYET MAHHBIM, NonyueHHbIM Kunrom [433, 434], xoropsiii
YCTaHOBMJI, YTO acCnaparHHoBas KHCIOTa coctaBiiAeT 20% o6lero Konuyect-
Ba aMMHOKHCIIOT, HAXOAAIMXCA B CKEJNETHIX TKaHAX J>KHUBBIX MOPCKHX
opranu3moB. Kpome aMHHOKHCHIOT, GHONOrMYecKod MpUpOIbI, OBGBIYHO BXO-
AALUIHX B COCTaB >KMBbIX OPraHM3MoB, Xeip OOHapyXWl B COBPEMEHHBIX
ocagKax Creywlue asoTcolepxalne CoelMHEHUA: TaypuH, d-aMHUHOMACIA-
Hyl0 KMCIOTy, JHAMHHONMMEJIMHOBYI0 KMCIOTY, OKCHJIM3HH, MOYEBUHY,
f-anaHuH, 3TaHONAMMH, METWIAMHMH, STHIaMHH. MHOTHE H3 3TUX COeIMHeHMi
Gbu Tak)ke OGHapyXeHbl B COBpeMEHHbIX ocamkax o3. OHrapuo KemmoMm u
Manpoxosoit [431]. 3 MccrmemoBaTend npuAalT 0coGoe 3HAUCHHE H3Yue-
HHI0 TaKHX KpYNHEBIX 03¢p, Kak 03. OHTapHO, B KOTOPOM OpraHHyeCKoe
BEIIECTBO B OCaJIkaX aBTOXTOHHOro mnpoucxoxaenua (1—5%). Bonbuywo
YacTh JIETPHTa NJIAHKTOHa COCTaBJIAIOT B HEM OMaTOMOBbIe BoHopocnu. OHu
YCTAaHOBHJHM, 4YTO OKOJIO 49—55% o6Iero asora oCaKoB HaXOAMTCA B BHIE
CBA3aHHBIX aMMHOKMCIIOT U aMMHOCaXapoB; CBOGOMHble aMHHOKHCIIOTBI U
aMHMHocaxapa CoOCTaBiAlT TONbKO 0,25%. Bce aMHHOKHCIOTBI OC3aIKOB
XapaK TEpU3YIOTCA ONTHYECKOH aKTHBHOCTBIO, YTO YKa3bIBaeT Ha OTCYTCTBHE
NIpolecCOB [uareHe3a OPraHHYeCKOTO BelEeCTBA B HCCIIENOBaHHBIX OCajKax.
3HauMTeNBHBIE HCCNENOBAHMA COCTaBA aMMHOKHCIOT B O3ePHbIX OCajIKax
Obinu nposenmenst Caitnom [534]. [Ilpu uccnemoBanuu ocamkos 18 osep
AMEpUKM OH YCTAHOBMJ, YTO HeMTpajibHble aMMHOKHCIIOThI COCTABJIAIOT
OCHOBHyI0 YacTh OT OOILEro KOJMYECTBA aMMHOKHUCHOT. B GoybLiMX Koj-
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yecTBaX ObLIM HAIeHbl TaKMe XMMHYECKH HEYCTOHYMBbIE aMHHOKMCIIOTHI,
KaK LMCTHH, THCTMIMH, aprUHHUH.

ConepxaHye aMHHOKHCIIOT B OCa[KAX OTJIHYAETCS OT MX COHEPXKaHMA BO
B3BECH TOTO JXe palioHa Hccleqyemoro Oacceiina. Hampumep, mo gaHHeIM
H.A.CrapuxoBoit u JI.U. KopxukoBoi, cofiepxanye BajuHa BO B3BECH COC-
TaBnsAer 2,9%, B ocagxax — 15,2% obuiero comepxxaHus amMHHOKHCa0T. Kpo-
Me TOro, B ocagkax Obulo HaiiieHo okosio 14% nponuHa (oT obuero
CODEPXaHMA aMMHOKHCIIOT), B TO BPEMA KaK BO B3BECH M BOAE OH He ObLi
o6kapyxed. IIpy Hccre[loBaHHM OpPraHMYeCKOro BellleCTBa B ocajkax Tuxo-
ro okeaHa W BO B3BecH l0.A.BorgaHoB onpeaenun crefyoIMi COCTaB
KOMIIOHEHTOB |

OprarnuyecKkHue Bo B3Becu, % ot B ocankax, % ot op- 9, COXPAHHOCTH

COeOMHEeHHU s OpraHHYeCcKOro Be- raHNYeCcKoro BeLle- OT nepBUYHOR
mecTea CTB3 npogykKumu

JIunonpe!l, 61- 20,54-30,72 1,0-6,0 0,0012-0,0018

TYMBI

Benku, yriacBoasl 70 9,0-35.0 0,0006-0,0365

T'yMHUHOBBIE KHC- 5,89-429 0,8-42,9 -

JIOTHI

T'yMuHBL — 26,7-83,6 -

TEOXUMHWYECKHUE YCJ/JIOBUS COXPAHHOCTH
OPTAHHUYECKOTI'O BEIHIECTBA B OCAJKAX

A.Il. BuHorpamoB B cBoed MoHorpabuu BBefcHHE B TEOXMMHIO OKea-
Ha” [45] ykasbiBaeT Ha pAl (akTOPOB, KOTOPbIE BJIMAIT HA HAKOIUICHME
U npeoOpa3oBaHMe OTMENBHBIX KOMIOHEHTOB OPTAaHMYECKOIO BeLNECTBa B
ocajiKaX. ITH MpOLECChl 3aBUCAT OT IyOGuHbI Mops, 6au3octH Geperos,
T'paHyJIOMETPHYECKOT0 COCTaBa  0CafKOB, TEKCTYpbl M THMa WIOB. B cBOW
oyepellb XapaKTep OCAKOB B COBPEMEHHBIX BOMOEMAX WU3MEHMETCA B 3aBU-
CHMOCTH OT LIMPOThbI, YTO CBA3AHO C HAKOIUIEHHEM OPraHMYeCKOroO BelllecT-
Ba B [IOHHBIX OCaJKaX, OTIOXEHHEM KPEMHEBbIX CKEJIETOB OPraHU3MOB,
KapOoHaTHbIX ocafikoB. HccnemoBaHMA TMOKa3bIBAKT, YTO HAKOMJIEHUWE W
npeobpa3oBaHHe OPraHUYECKOTO BeElIeCTBA B OCAAKaX 3aBHCHT OT OKHUCITH-
TeJIbHO-BOCCTAHOBUTENbHOM 0bGcTaHOBKH (pH, cepoBOmOpPOAHOrO 3apaxeHus,
HaJIMuMsi ¢cBOGOHOTO KMCIIOPOJA), a TAKXKE OT TeMIEePaTypbl U UUPKYIIALUH
poomt [S1, 70, 71, 102, 105, 199, 201, 202, 235]. Ectb ykasaHua Ha
CBA3b MeXIY KJIMMAaTHUeCKOH 30HAJIbHOCTBIO M pacipenesneHdeM Ouomacchl
XKMBOTO BeLECTBA B OCagKax Mopeil M okeanoB [25, 26, 157, 200, 531].
Bonblloe 3HaueHWE UMEKT MCCIENOBAHHUA, CBA3aHHblE C IOHATHEM TEOXUMHU-
yeckux daumii [32]. [lpu 3TOoM yacTo HablogaloT, YTO BOSHHKHOBEHME pa3-
JIMYHBIX TEOXMMHYECKHX YCIOBHH, XapaKTepu3YIOLIMeCH pPa3HbIMH 3Hauc-
HuAMH Eh. CBfA3aHO C KOJIMYECTBOM M COCTABOM 3aXOpPOHEHHOTO B OCa/l-
Kax OpraHM4ecKoro BelecTBa.

O HakoOmJeHWH OpPraHMYeCcKOro BElEeCTBa B OCaAKaX M BO3MOXHOM
npeobpa3oBaHMH ero B HedThb B CepOBOJOPOAHBIX 30HaX MOpCKHUX Gacceid-
HoB mucanu A.Jl. Apxanrenbckuit [6,7], A.B. Ilycrosanos [193]. H.M. Crpa-
xoB [236], B.B. Be6ep [34] wu A.IL Buuorpamos [47] ormevaioT.
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Y10 BOCCTAHOBHTEJIbHbIE YCIIOBMS B BOJHOM TOJie 6acCefiHOB Mpenoxpaws-
J0T OpraHWYyecKoe BelIeCTBO OT ObICTPOTO OKUCIIEHUS M CO3OAIT YCIOBHUA
[U11 HAKOMJIEHHS ero B [OHHBIX OcCajfikax. I'a30Bblil pexdM TOro MIIM MHOTO
faccefiHa MJIM OT[EJIbHBIX PailOHOB OacCceMHOB OKa3bIBaeT GOJIBIIOE BIIMSAHHE
Ha COXPaHHOCTb OpPraHMYeCKOIro BelIeCTBa B OCadkaX. BusHHe ra3oporo
peXxHMa B HpPHIOHHBIX BOIHBIX CJIOAX HA COMEPXaHHE OPraHWYECKOTO
pellecTBa B OcCalkax ObUTO I10Ka3aHO NPH H3YYEHWHM THIMYHBIX Mpo6,
oTODPaHHbIX M3 IMOBEPXHOCTHbIX CJioeB ocaAaxkoB YepHoro, Kacnuiickoro u
Apanmbckoro Mopei  [105]. Kak M3BecTHO, 3TH BOJOEMbI 3HAUMTEJIBHO
OTNUYAIOTCA JAPYT OT [pyra Nno MopdOJIOrHH, ryb6uHe, THIPOXUMHYECKHM
yCIOBUAM ¥ OHOJIOTMUYECKOH MPOAYK THBHOCTH.

O6pa3upl  ocagxoB UYepHoro Mops B OCHOBHOM ObUiM OTOOpaHbl B
paiiloHe CepOBOAOPOMHOM 30HBI, TIHe cO3[aNich BOCCTAHOBHTEIIbHBIE YCIIO-
BUsl, OTCYTCTBOBAJl KHMCHOPOA. JTH OCafKH OTIUYANIUCh BBICOKMM COMEpXKa-
sMeM OpraHMYecKOTo BelecTBa. IT0 OOBACHAETCA TEM, UTO B BOCCTAHOBH-
TeJIbHBIX YCIIOBUAX OCTaTKH OPraHM3MOB, [TafamllHe W3 BEPXHHX, MPOAYK-
TUBHBIX CJIOEB BOJHOM TOJIWM, 3 TaKXXE OCTATKM NPUAOHHBIX OPraHM3MOB
He OKMCIIAKTCA M He NOABEPraloTcA AEHCTBHI0O MMHEpPOPraHU3MOB, a oceda-
10T Ha [HO M HapAdy ¢ BOAHbIM T'yMYCOM IpHHUMaIOT yyactHe B obpa3oBa-
HAM KOHOEHCHMPOBAHHOTO OPraHUYECKOTO BelliecTBa ocaakor. Hanuuue OGna-
TONPUATHBIX YCIOBHI KOHCEpBallUM OPraHUYECKOTO BelIeCTBA B OCagKaX
pana obnactedl YepHOTO MOpA MOATBEPKIAETCA TAKOKE MPHCYTCTBHEM OCTaT-
KOB MEJIKHX OpraHH3MOB XWUTHHOBOH IIPHPOAbI, OOHAPYXEHHBIX IIOf, MHK-
pockonoM (B ocajikax).

B otimMune o1 UepHoro mops Bolbl ApaJbCKOTO MOpSA HACBILIECHbI
KHCIIOpO/IOM [0 camMoro fAHa. JTo obecrieyMBaeT pa3BUTHE JOHHON MUK pO-
bnopbl ¥ cocoGCTBYET OKMCIIEHHI0O OpraHMYeCKHX OCTaTKOB, YTO M ABJIAET-
CA MPHUUMHOMA CJ1aBOT0 HAKOIMJIEHMA KOHIEHCHPOBAHHOTO OPraHMYECKOro Be-
IIeCTBa B JOHHBIX ocafgkax ApajbCkoro mops. [IpomexyTouHoe MOJIOKEHHE
3aHMMaloT ocaaxkd Kacnuiickoro Mops, BOOb! KOTOPOTO Yailue BCETO He
cofepxar CepoBOAOpPOAa, HO KOJIMYECTBO KHCIOpoARa B IPUIOHHOM CJoe
Jroro 6GaccefiHa He3HayuTeIbHO. BbUIO ycTaHOBNEHO, 4TO ¥eM GoJiblie co-
[epxaHue OpraHMYeCKOro BellecTBa B ocajikax, TeM OoJibllie B HUX KOJH-
YeCTBO M UMCIIO AMHMHOKMCIIOT, OMpefiefiieMbIX nocie Tuapornusa. Panee
Oblllo YCTAHOBJIEHO, YTO AMMHOKHCIIOTHI BXOASAT B CTPYKTYpY MCKOMAaeMOro
OpPraHUYecKOro BEIECTBA OCAIKOB, a KOJMYCCTBO HMX H COCTaB ABIANTCA
OIHUM M3 xapaKTepHbIX [OKAa3aTeslel CTeNeHH ero KOHIEHCHPOBAHHOCTH
[91, 96]. B rugponu3atax MCKONAEMOTO OPraHUYCCKOTO BCILECTBA HAXOUAT
PA3HOE KOJMYECTBO AMMHOKHCIIOT B 3aBHCMMOCTM OT CTeleHM 1peobpa3oBa-
HUSL opraHMYecKUX coenuHeHHH. B Haubonee MoJ10/IbIX IEOJOTHMYECKHX OT-
JIOXeHUsIX, K KOTOPbIM OTHOCATCA COBPEMEHHbIE OCAIKH, KOIMYECTBO aMH-
HOKHUCIOT 3HauutenbHo. OpHako OTO sBJEHME HabNIOJAETCA TONBLKO IPH
GnaronpusaTHbix ycnoBusx coxpanHoctv. Ilo janHpiM H.I. CtapukoBoil u
JLN. KopxukoBoit, conepaHne aMMHOKHUCIIOT B ocalkax YepHoro Mops,
B3ATBIX M3 pa3HbIX pailoHOB, Bapbupyer ot 378,0 mo 6440,0 mxe/e cyxoro
TpyHra. Ipu >10M HauGONbLIAA KOHUEHTPAUMA aAMHHOKMCIIOT HaXOOUTCA B
0CagKax, NOJyueHHbIX ¢ TIy6oKoBOAHbIX cramiguit [231]. OueHp BaXkHO
YCTAHOBNICHHE KOpPPENSILMM HEe TONMbKO MEXY COMEepXAHMEM B OCaKax
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Copr M aMHHOKHC/IOT, HO H COHEepXaHHEM TYMMHOBBIX KHMCIIOT, XTOPOGMI-
Jla H NPOJMYKTOB €ro NpeBpaileHus. B CBA3M c 3THM B HEKOTOPBIX CIyyasx
MOXHO OrpaHMUMTBCA ONpE/EIEHUEM KOJIMYECTBA JMIUb TeX HIM APYTHX
KOMIIOHEHTOB.

Bnusnne rasoBoro pexaima, caumManbHOH 0GCTaHOBKHM Ocaaxoo6pasoBa-
HHSA, JIMTOJNIOTHYECKOI0 H I'PaHYIIOMETPUYECKOTO COCTABA OCAJKOB Ha COMep-
XaHHe OpraHMYecKOro BelecTBa ObUIO B JalbHEHINEM MOKA3aHO IPH HMCCIe-
HOBaHMH 0CankoB UepHOro MOps, B3ATBIX M3 pPasHbIX GalMaIBHBIX 30H
[102]. Beum mccnenmoBaHbl OCafKH, OTOGpaHHblEe HA PasJIHYHBIX y4acTKax
uienb¢a, KOHTMHEHTAJIBHOTO CKJIOHa M LIEHTPAJIbHOM IN1yGOKOBOMHON KOTNO-
BHHbI ¢ IiTyOHH Mops ot 20 go 2140 m. Ocagxu 6butH NPECTABIIeHBI COBpEMEH-
HbIMH, [APEBHEYEPHOMOPCKHMH U HOBO3IBKCHHCKMMH OTIOXKEHWAMH, CyGH-
Ha pa3spe3a B Tonluwle OTNOXeHMH pocturana 3—5 m. Kax ussectHo, UepHoe
Mope OTIMYaeTca OGONbLIMM CBOEOOpa3sHeM THOPOXMMHYECKOTO, Ia30BOTO
PeXMMOB M CBA3aHHBIMM C HMUMHU INpolecCaMu cemuMeHTauuu [217, 236].

YunTeiBasA HajMuMe KOppeNsAuuH MeXHy ColepiaHueM Copr U OTHETIbHBI-
MM KOMINOHEHTAMH OPraHWYeCKOTrO BeIleCTBA B OCafiKaX, ObUIO OINpeMeNeHo
cogepxanme xinopoduiia, peodbHTHHA, TyMMHOBBIX KHCIOT H Copr B
ocagxax pasHbix ¢auuaibHeIX 30H [102]. BbUto ycTaHOBJIEHO, YTO OCaIKH
H3 paiioHOB MOp#, TI€ B TNPUIOHHBIX OONMACTAX MPHUCYTCTBYET [OCTATOYHOE
KOJIHYECTBO KHCIOPO/la, He CONEPXKAaT HIM NOYTH He COMEPXaAT XJI0podUIN
M NPOAyKTbl €ro MpeBpailleHusA, a TaKxke T'YMHHOBbIE KHCIIOTbL. JTo OGbsic-
HACTCA aKTUBHBIM [POLECCOM OKHCJIGHHSI OpPraHMYeCKOro BelIeCTBa B
TOBEPXHOCTHbIX CIOAX OCaJKoB. HampHMep, OpraHMuYecKoe BEILECTBO H €ro
KOMIIOHEHTBl HE HaKalUIMBAalOTCA B OCa[KaX NPUOGPEXHBIX PAliOHOB H OT-
KpbITbIX LIebdoB, Ile HaGniogaeTcA Xopolas aspauus. |'yMHHOBBbIE KHC-
JIOTbI ¥ ITMTMEHTBI OTCYTCTBYIT HJIM HaXOHATCA B MHUHMMAJIbHBIX KOJIHYECT-
BaX B aN€BpUTaX, MecKaX, pakylledHHKax. OCaOKH, pacnoJIOKEHHbIE B
CEPOBOJIOPOJIHOA 30HE MOpHA, COAEPXKAT 3HAUMTENIbHbIE KOJIMYECTBA I'YMHHO-
BBIX BEIUECTB, XJIOPOHMIIa ¥ NMpPOOYKTa ero npeBpamieHus — dheodUTHHa.
Tak, BepxHHe ClTOM OCalIkOB, PAaCIIOJIOKEHHBIX B CEPOBOIOPOHON 30HE Gacceit-
Ha, TpeNCTaBNANT COOOH ITIMHMCTBIE, TIIMHUCTO-H3BECTKOBbIE, H3BECTKOBHIE
WIbl, XapaKTepU3yIolMecs BBICOKHM COMEPKAHHEM IHIMEHTOB M TYMHHOBBIX
kucnor. CoflepxaHHe ITMX OPraHMYECKHX BELIECTB B OCAAKaX Pa3JIHUHO B pa3-
HBIX paOHaX MOps M CBS3aHO C THUIOM OCaJIOYHBIX OTIIOXeHHil. ClIoM campore-
JIEBOTO H TJIMHHCTOTO MJIa XapaKTepH3YWTCA HU3KHMHM 3HayeHHsMH Eh. B Hux
BCEr/la NMPUCYTCTBYET 3HAYMTENbPHOE KONMYECTBO T'YMHMHOBBIX BELIECTB U IHT-
MEHTOB XJI0pObUNIIOBO# IPUPOIBI. ITO XAPAKTEPHO /I BCEX CaNpoNeNeBpIX U
CIMHUCTBIX WIOB HE3aBHCHMO OT I/IyGHHBI MOPA U PaCNOJIOXKEHHA HCCIIELyeMo-
TO c/loA B 0caJIouHO# Tonme. OpraHuiecKye BEIECTBAa HAKAIIIMBAIOTCA B OCall-
Kax Ha y4yacTKax c aKTHBHOMW Ce[MMeHTalMel, THe HeT YCIOBHIl s 6bicTpOro
OKHCJIEHHS OPTaHHYeCKOTO BellleCTBa.

B nutepatype MMEOTCA OTHEINbHbIE YKa3aHHA Ha TO, YTO COHEpKaHHE
OPraHMYeCKOTO BEIeCTBA B OCaJKaX YMEHbIUaeTCA B 3aBHCHMOCTH OT
rny6uHbl Mopss. OpHako OKa3anock, YTO pellAlmMM i HAKOIIEHHA
OpPraHMYeCKOro BelleCTBa B OCafKaX fBJIAETCHA He CTONBKO ITyOMHa MOps B
IaHHOM paifOHe, CKOJIbKO OKHCIIMTE/IbHO-BOCCTaHOBUTEIbHbIE YCIIOBHA, CO3-
ABUIMECS B JTOH YacTW BOMHOH TONILM MOps. YCTaHOBJEHO, YTO pacmpene-
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JIEHHC TYMMHOBBIX BELIECTB U XJOPOGHILIONOL0OHBIX MUTMEHTOB 1OCTEICH-
HO McHSCTCA B (hauMaibHOM Npoduie U MaKCUMAIBHOE MX COHEPXKaHHC B I10-
JIyMeTPOBOM CJIO€ OCAa/IKOB IPHYPOUCHO K 0GJIaCTH KOHTHHEHTAJIbHOT'O CKJIOHA.

Ha ocHoBanuu uccnepopanmii W.H. BonkoBa [52] u3BecTHO, 4TO KOH-
LEHTPAUMH CEpPOBOAOPOJa B HJIOBOH BOIE W3 IMOBEPXHOCTHOTO CJIOA OcCal-
KOB TMPHYPOYEHbl K OTHEJBHBIM YYaCTKaM KOHTHHEHTAaJIbHOTO CKJIOHd C
rny6un 200—-500 u 1000—1500 M M 3aMETHO TMOHHXAITCHA NpH Yy[aneHHH
B LEHTpPAJIbHYI0, IMYyOOKOBOAHYI 061acTh Mopsa. O TOM, UTO B aHa3pOOHbIX
YCITOBHAX NMPOHCXOJMT HAKOINJIEHHE OPraHHYeCKOIo BEIECTBA, B TOM UHCIIE
aMUHOKMCIIOT M YTJIEBOAOB, Oblio 3ameueHo eme B 1957 r. Ilnanketom
[489] npu wu3yueHun ocanxoB KapuGeckoro wmopsa. B ocamkax, Ha-
XOOALIMXcS B adpoOHOM vactH OacceilHa, OH OBGHapyXmJj Hocje THAPOJIU3a
TOJIBKO OYEHb MaJible KOJIMYECTBA IJIyTaMMHOBOH KHCIOTHI, apfHHHH. B T0
%€ BpeMsA B OCafikaX, PacroJjIOKeHHbIX B YacTu OacceifHa, roe HeT JOCTyma
KMCIOpO/ia, HAWIEHO 3HAUMTENIbHOE KOJMYECTBO aMHMHOKHCIOT. [lo HmaHHBIM
Herenca [315, 77], ycranoBneHo Gonbliioe pa3iMude B COCTaBE H KOJH-
YeCTBEHHbIX COOTHOLIEHHWAX aMHMHOKHUCIOT B OCaflKaX, OTJIOKUBIIUXCA B
OKMCIIMTEIIBHBIX YCIOBUAX U B BOCCTAHOBHTENBHOM Cpefe, YTO MOJHOCThIO
COTTIACyeTCs C pe3yNbTaTaMH, NMoiyyeHHsIMH Hamu [102, 105]. 3aknroueHus
O BIMAHHM BOCCTAHOBUTENIBHBIX YCJIOBMH Ha COXPaHHOCTh H HaKOIUICHHe
OPraHMueckOro BelecTBa B oCajikax YepHOTO MOpH OCHOBBIBAIOTCH TaKke
HA JKCIePUMEHTA/IBHBIX JAHHBIX, HOJIyYEHHBIX 32 MOCHIEMIHEE BpeMsA [94 95,
102, 105, 217, 236, 251].

I]pu HcCeloBaHuM  ocankoB bantuiickoro Mops T.H. l'opuikoBa moka-
3aj1a, YTO HaubOTbllee KOJMYECTBO PACTHUTEIIBHBIX MHTMEHTOB COMCPXKHICA B
OCaikax Ha CKJIOHe TIJ1yGOKOBOIHbIX BNajJMH, KyAa HepeHOCHICH HauboJib-
liee KOJIMUeCTBO OpPraHMYECKOTrO BEIeCTBA U rae MpeoiafaT BOCCTAHOBH-
TeNbHblE YCHIOBHA B NpumoHHoM cnoe. Ilo panHbiM Anu-3ame M ap. [3],
HauboJiee GNaronpUATHBIMM IJIf HAKOIUIEHMA OpPraHMYECKOTO BELIECTBA B
ocangxax Kacnmuiickoro Mopsa SBIAKTICA YCIOBHMA, CO3/JAIOIIHECS B INONY-
3aMKHYTBIX 3aJIMBax, rie npeobllajaer BOCCTAHOBHTEIbHaA OOCTaHOBKa B
BOIHO# cpefe, MONOGHbIE YCIOBHA CO3MANTCA TAKXKE B paiOHaX MaTepUKoO-
BOTO CKJIOHa.

Wnrepecuble uccnefosanus 6butd nposenenbr E.A. PomankeBnuem [201,
202] npu u3yyeHuM okeaHwyeCkMX ocaikoB. OH TakXKe OTMETWN, YTO Cpena
OKa3blBaeT peludlolee BIMsHHE Ha COXPAHHOCTb MMIMEHTOB. B HexoTOpbIX
OKEaHWYeCKMX OCAAKax IPH IMOMOIUM JIOMHHECLUEHTHOTO MeTo/a WM GbUIH
o6Hapyxensl xiopoduwu, ¢eodutH, xapotuH, ¢eodopbun. OH TaKxke
Nokasai, Y10 HaMGONBLIME KOMMYECTBA IIPOM3BONHBIX Xiopoduia cojep-
XaTCA B IEJHTOBBIX NECKaX MaTeépHKOBoro ciuioHa. Ilo mepe mepexopa k
OcafikaM TIJIyGOKOBOMIHBIX >kelloOOB M KPaCHbIM IJIHHaM JIOXa OKeaHa, a
TaKkke K rpyGhIM OCafiKaM 1ielbPoB M IIIHKER CONEpXKaHMe MPOU3BOMAHBIX
Xnopodunna yMenbluaerca. Ha npHMepe HcCIIeOBaHMA OCafkoB Tuxoro
okeaHa E.A. PoMaHkeBMY MOKa3ajl, YTO MAaKCHMaJlbHOE KOJIHYECTBO aMHHO-
KHCIIOT NPUYpOYeHO K (auMH TepPPUIeHHbIX MEJTHTOBBIX OCAJKOB LueibdoB
(5,9%), a MHHMMAJIbBHOE KONHYECTBO MX — K OJBIIEJIATHYECKHM (KpacHbIM)
Inuwam (0,8%). OH npemnonaraer Takdke, YTO 4aCTh a30Ta B KpacHbIX
TJIMHaX NpHUCYTCTBYeT B (dopMe CBA3aHHOro amMMoHus. Ifo ero NaHHBIM, BO
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BCEX KOJIOHKAX HCCHICYeMbIX OC3jIKOB, CJIOXKEHHBIX KPacHbIMHM IJIMHAMH.
COXPAHAETCA PE3KO OKUCIUTE/IbHA oOcTtaHoBka (Eh ot +400 go +600 M) .
Hanec ObiIo MOK43aHO, YTO B BEpXHEM cjioe 0caidkoB (1—3 ¢m) KpacHblx
IyBOKOBOAHBIX TIIMH COJepXatcA TeTepoTpodHble GaKTCpHH, NHUTALMCCH
B OCHOBHOM OpraHHuecKuM BelectBOM [228]. B OKMCIMTENBHBIX  YCIIOBYU-
AX B Kp4ACHBIX TJIMHAX, BEPOATHO, COXPAHAIOTCA TOJILKO HaubBoJlee CIIOXHDIC
OpraHMYECKHE COCOMHEHMs, IIOUTH He ycBauBaeMble GaK TEpUAMM.

WnTepecHble pe3ynbTaThl GBUTH MOJTYYEHBI IIPH OIPELEIICHAN COLEPKAHUSA
TYMHHOBBIX KHCIOT M XJOPODULIONOAOOHbIX IIMIMEHTOB Mo TnybuHe pas-
pe3a TonuM ocaaxos UepHoro mopst (1o 3 M), T.e. COBpEMEHHBIX, [IpeBHe-
YepHOMOpPCKMX M HOBOIBKCMHCKMX omioxenuit |94, 102, 101..107]. Hau-
Gosbllice cOAEpXKaHUE ITHX COeUMHEHMH ObLio OOHapy>KEHO B [ peBHEuep-
HOMOPCKHMX OTJIOXEHUAX, KOTOpble OGBIUHO TpeCTAaBIICHbl CallpOMejieBbIMU
wiamMu  (puc. 5,6). CamponeneBble HIbI APEBHEUYEPHOMOPCKUX OTIOXKEHHMIA,
KaK M3BCCTHO, HMEKT reoNOTHuecKHH Bo3pact okorno 4000 et [504]. B

| KavecTBe IpUMepa Ha pHC. 6 MNpENCTaBJIEHO paclpe/ieieHHe TyMHHOBBIX
KUCJIOT M TNUI'MEHTOB XI10po(WIIOBOA MpUPOAbI B [ABYX BEPTHKAaJIbHBIX
pa3pe3ax ToyM ocagkoB UYepHoro Mops. CraHuusa 38 pacnosioxeHa B
JoXe TyGOKOBOIHOM KOTJIOBMHBI (DIy6uHa Mopsi 2140 mM): Bce cioM
atoro paspe3a umewt Eh B mpemenax ot —150 mo —285 me. HaubGonnbuiee
CofiepXaHNe OpPraHHueCKMX KOMIIOHEHTOB OGHApYXEHO B CJIOSAX IJIMHMCTBIX
M camnpornesyieBbiXx Wios (riy6uHa paspesa 150—240 cm). in CJIOM OTHOCAT-
CA K JIpeBHEYCPHOMOPCKMM oOmIONeHuaM. CTaHuus 28 paclonoxeHa B
HIDKHEH YaCTH KOHTMHEHTANIEHOTO CKJIOHa, B CepOBOINOPOMHON 30HE (IiyGH-
Ha Mops 1750 m). HauBonbliee comepkaHne TyMHHOBBIX KHCIOT M IIMT-
MEHTOB XJICPOQWUIOBOH TPYNNbl TakXKe OTMEYEHO B CaNpPOIEIEBOM HIIC
(rnyGuHa paspe3a 41-65 cm), oTHOcAwWEMCH K llpeBHe‘{epHOMOpCKH‘VI
omtoxeuusam (Eh ot ~81 mo -104 ms).

Huxenexamme C€I0M  HOBOIBKCHHCKMX  OTJIOXEHWH, TpeCTaBlICHHbIE
QIeBPUTOM M TJIIMHUCTO-aJIEBPUTOBBIMU WJIAMH, MOYTU HE COHEPXKAT UCCIIEHO-
BaHHbIX opraHuueckux coeguHenwit (Eh ot —112 go —151 ms). Bo Bcex
OpYTUX HCCJIE[OBAHHBIX KOJIOHKaX OCAJKOB, IJIe YCTAHOBJIEH IIOJIOXHTENIL-
Hblit moka3sarens Eh, opranuueckoe BeuiecTBO oTcyTCTBYeT. Manoe comepxa-
HHE OpraHWYeCKOTO BeliecTBa B HOBOJIBKCHHCKHX OTIOXEHMAX, BEPOATHO,
CBA3aHO C HOPMAJIBHBIM Fa30BBIM PEXHMOM MOPA U BO MHOTOM 3aBHCENIO
-OT CKOPOCTH celMMeHTauMu. He3HaunTesbHbIE KOJMYECTBA OPraHUYECKOTO
BELIECTBA <M €T0 KOMIIOHEHTOB B HOBO3IBKCHHCKHMX OTIOXEHUAX IO CpasHe-
HMI0 CO MHOTMMH COBPEMEHHBIMHM U JIpeBHEUCPHOMOPCKHMHU OTJIONKEHUAMH,
BUAMMO, MalIO CBfA3aHbl C TIEOJIOTHYECKUM BO3pacToM ocagkoB. Eciau Obl
9101 haKkTOp ObUT pelliarouM, TO Mbl AOJDKHBI ObUTH Obl HaOmiopate Gosee
WM MeHee TJIABHOE TMOHH)XXEHUE KOHLEHTPaUui OpraHWYeCKOro BELIECTBA OT
_COBPEMEHHBIX omox(emm K JIpeBHEUCPHOMODPCKHM H [iajiee — K HOBOJB-
KCHHCKUM.

Hapymmb nonoGHoe COOTHOIlIEHHE MOTJIM JIMIIb JIOCTaTOYHO —pe3KHE
W3MEHEHHA CKOPOCTell CeAMMEHTAUMM Ha TpaHMLE 9THX OMOX WIM 3HAuH-
TeJIbHble M3MEHEHUSA B MCXOJHBIX KOHIEHTpAaIMAX OPTaHMYECKOTo BELiecTBa,
NOCTYNABIIEro B JIOHHbIe OTOXeHus. TEKTOHHUECKHe M MajeoTreorpaduuec-
KHe TpeMIoChUIKM He [alT OCHOBAHUA [JIf NpPeMNoJIOKEHUs O Ppe3Kod H
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3HAUMTEJIBHON CMEHE CKOPOCTEH CENUMEHTAUM Ha TPAaHULE HOBO3IBK CHHCKOM
¥ JpeBHEYEPHOMOPCKON 310X, XOTA YacTHYHble M3MEHEHHA XapakTepa Io-
CIYIJIEHMA OCa[JOYHOTO MaTepHasna, HecoMHeHHO, Obum [102]. Beposro,
HAKOIUIEHHE OpTaHUYeCKOro BELIECTBA B HOBOJBKCHHCKOE BpeMs IPOHCXO-
MUI0 B YCIIOBHAX DacceiiHa ¢ HOpMaibHOHM aspaiueii. McxonHas KOHIEHTpa-
LM OpPraHWYeCKOro BEIECTBA B I3THX Ocagkax ObUla He3HAUMTENILHOM.
Opranuyeckoe BeleCTBO COXPAHWIIOCH BCIEACTBHE BO3HMKHOBEHHMS BOCCTA-
HOBMTEJIBHBIX YCJIOBMI BTOpHYHOrOo xapaktepa [52]. Ilpu mayuenum cocraBa
wioBbiX Bojg UepHoro Mopa O.B. llluuikuna {260, 261] Habniomana wu3mene-
mve Eh B 3 konoHkax AOHHBIX OTIOXeHWiA. OHAa.yCTAHOBMJIA CYLIECTBOBa-
HHEe TIONIOXHTEJIBHOTO OKHCITUTENIbHO-BOCCTAHOBHTE/IBHOTO TIOTEHIHANIA B OT-
JIOXEHUAX COJIOHOBATOTO HOBO3IBKCHHCKOro OacceifHa. Ha 3troM ocHoBammu
OHa CUMTaeT, YTo B OTIMUMe OT coBpeMeHHoro UYepHoro mops GacceilH B
HOBOJBKCHHCKOE BpeMs WHMeJl HODMAQIbHBHA TFa30BbIi DEXHM M B HEM
OTCYTCTBOBAJIO CEPOBOLOPOAHOE 3apaKeHHe.

H.M. CrpaxoB [236] mpocrmenun reoxummuecKyio 3pomoumo YepHomopc-
Kxoro OacceitHa 3a mocnentue 7000—8000 ner. Ilpouecc ocosronenusa YepHo-
MOpCKOTro 6accefiHa M 'HACTYNHBIUErO BCHES 33 HMM CepOBOJIOPOJHOTO
3apaXkeHHs TNYGHHHBIX UePHOMOPCKMX BOJ TPOM3OILUET HOBOJIBHO 6BICTPO
[28, 49]. CepoBomopon He TONBKO OGYCIIOBHI PE3KO€ 3aMeMjIEeHUe mpolec-
Ca pas’IOXeHUs OPraHNYECKOro BEIEeCTBA OTMEPILETro IUIAHKTOHA B BOJHOM
Tomme 6acceiiHa, HO M CIOCOGCTBOBaJl Pa3sBUTHIO BOCCTAHOBHTENBHBIX MPO-
HECCOB B MWJAaX, YTO BMeCTe CO3[AIO OAaroNpuATHYI0 OOCTAHOBKY A
HHTEHCHUBHOTO HAKOIUJIEHHS OPraHMYeCcKOro BEIECTBA B JPEBHEUEPHOMODC-
KHX OTJIOKeHHAX. BO3MOXHO Takske, UTO CBOeoOpa3Has CIOHCTOCTh COBpe-
MEHHBIX M [IpEBHEUEPHOMOPCKHX OTJIOKEHM H TOCIIOHHOE, C pPE3KHMH
TPaHHLAMH DACTOJIOKEHHE OPTaHHUECKOTO BEIIECTBA CANpOIIENIEBOrO Xapak-
Tepa CBA3aHO HE TOJBKO C CE30HHBIMH TOOMYHBIMH UMKJaMM Ipolecca
cemuMenTaiu [7], HO M C HepaBHOMEpPHbIM pa3sBHTHEM IIPOLECCA OCOJIOHE-
HUA. J710 NpHBENIO K MepHOAMYHOCTH NMOCTYIUICHHA CEpOBOOPOLa B HAa[NOH-
Hble obnactu GacceiiHa.

Ilpy momomy pa3paGOTaHHOH MeTOAMKH (Xpomarorpadus Ha Gymare,
cnexTpoOTOMETPHA) YHanoch NMOKa3aTh BO MHOTHX CIIyYasX NpPHUCYTCTBHe
B OCafikax He Tonbko (peopuTHHA, HO M XIopodwIa B HeHM3MeHeHHOH dop-
me[101, 102, 107].

Oco60ro BHMMAHMA 3aCIIyXHMBaeT HaJIMuMe XnopoQHUIa B [IpeBHEYEpHO-
MOPCKHX OTJIOXKEHHAX, HMEIOIMX TeOIOTHUeCKHl BO3PacT B CPE[HEM OKO-
1o 3—4 TeicAvenerwii. M3pecTHO, uto B aJpoGHBIX YCIOBUAX XIOPOGHII
ObicTpo paspymmercs. CoxpaHHOCTs Xiopodwuia B JpeBHEYCPHOMODPCKHX
OTIIOKEHMAX YKAa3blBaeT Ha CYILECTBOBAHHE MCKIIIOUMTEBHO GaronmpHATHBIX
YCITOBHI, TIPENATCTBYIOIMX OKHCJICHHIO XNOpoQWUA Kak B MepHod ocaf-
K006Gpa3oBaHUsA, TAK H B IIEPHOM JANbHEHILEH COXPaHHOCTH JIpCBHEYEPHO-
MOpPCKHX OTJIOXEHHH. JTOMY CONYTCTBYIOT OTPHUATEJIbHbIC 3HAUCHHA Eh,
XapaKTepHble il ApeBHEYepPHOMOPCKHX OTIOXeHHH. BeposTHo, peluaroueil
TIpeqMOChUIKOH A COXpaHHOCTH Xiopodunna u ¢eodutHHa B mpoueccax
CeIMMEHTAMH M AAIbHENIIEro AMareHe3a OCAJOYHbIX OTIOXCHHMHA SBIIAIOTCH
BOCCTAHOBHTEJIbHbIE YCIOBHMS Cpefbl B COOTBETCTBYIOLIMX ydacTkax Gaccei-
Ha. lpn 3TOM, BO3MOXHO, CKa3alOCh TAKXKE 3aLIMTHOE JeicTBME KapoTHHa,
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KOTOpBIA MOT COXPaHATBCA HEKOTOPOE BPeMA B BOCCTAHOBHTEJIBHBIX YCI10-
puax cpedbl. Ilo pammbim  A.A. KpacHoBckoro u gmp. [142], kapotun
MpenATCIBYET peakuuam GoToOKHeNeHUs, POTOBOCCTAHOBNIEHHA U (eodutu-
HU3aIMM Xiopodwiuia M Moxer o0pa3oBaTb KOMIUIEKCHI ¢ mocneaHnM. o
HEeKOTOPOH CTENeHH COXpPaHHOCTb XJIopodmiza Moxer ObITb TakXke CBA3aHa
C COXPaHHOCTBIO [MATOMOBBIX BOHOpPOCIIEN B OCaJkaX, Ha YTO yKa3bIBaer
Wumsatapu [413].

TaxuM 06pa3oMm, Ha OCHOBaHWMHM NPOBENEHHBIX HAMH MCCIIE[IOBAHUH M
JAHHBIX APYTHX aBTOPOB MOJKHO CHENIaTh 3aKJIOUEHHE O TOM, YTO HaKOILe-
HME M COXPaHHOCTb aMMHOKMCIIOT, Xnopoduiia, ¢heopHIHHA B TyMHHOBBIX
KHCIIOT, @ TaK)e BCero OpraHWYeCKOro BellecTBa B ocagkax YepHoro mops
3aBMCHT OT TFa30BOTO peXHMa, YTO B 3HAUMTENIBHOH CTEMEHH CBA3aHO C
IMPKYJAUMER BOJ, OT OKHMCIIHTEIIBHO-BOCCTAHOBHTEIIBHBIX YCIIOBHi, CO3/aB-
UMXCA B BOAHOM Tonie GacceiitHa M HOHHBIX OTJIIOXKEHUAX, OT (panuanpHOi
06CTaHOBKH 0CaAK006pa3oBaHus, JIMTOJIOTHYECKOTO M ApeXde BCEro rpaHy-
JIOMETPHYECKOTO COCTaBa OCAJKOB, a TaKXe OT CKOPOCTH CeIHMEHTalMH.
9™ MccneJOBaHUA TOKa3alH TaKke, YTO HAa OCHOBaHMH cofepxanua C, . B
OCaIOYHBIX TIOPOJaX HeNb3s C TOJHOH YBEpEeHHOCTbIO NpeICTaBHTh croheHs
Pa3BUTHA pPACTHTENILHOTO M XMBOTHOTO MHpa B TPEXHHE TeOJIOTHUECKHE
snmoxu, kak 3ro mpedinaraer A.b.PonoB [204]. B ycnoBuax 3acToiiHO#
30HBI BOZIOEMOB, MpH CMaGoM AOCTyNe KHCIOpOZA MWIM NpPH MOJIHOM €ro
OTCYTCTBMM HNPOMCXOJHT KOHCEpBAaMA NPOAYKTOB pacmajia OpraHHYeCKHX
OCT4TKOB OpraHM3MOB, HX HAKOIUIEHHe¢ M JajibHeiilee npeobGpa3oBaHHE B
BBICOKOMOJIEK yJIApHbIE, HEPACTBOPHMBIE T'PYTIIbI BEIECTB: T'YMHHOBBIE KHC-
JIOThbI, TYMHHBI, HEPaCTBOPHUMYI0 BBICOKOMOJIEK YIIAPHYI0 YacTh OpPraHMYeCKo-
ro BelIeCTBa COBpEMEHHBIX OCafgkoB. OpraHMyecKoe BELIECTBO COBpPEMEH-
HBIX OCafKOB Ipe/CTaBiisieT coB0M CIIOXHBIA KOMIIIEKC NMPOAYKTOB pacnaja
MOPCKHUX OpPI'aHM3MOB, TpPOAYKTOB HX 3HAUHTENIBHOTO NpeoOpa3oBaHUA, a
TaKXe OpraHMYeCKOro BELIECTBA CKEJIETOB OPraHM3MOB — 0eCro3BOHOYHBIX
¥ HEKOTOPbIX BHIOB PAacTeHuil (B OCHOBHOM COCTABIIAILUMX IUIAHKTOH).

YcTaHoBJIeHHAasA CBA3b MEXAY COACpXKaHHEM OPraHMUYeCKHX COeAMHECHMH M
OpPraHMYecKHM BeINECTBOM 3HAUMTEIJIBHOM CTENEHH KOH[ICHCAUMM M ra30BbIM,
THAPOXHMMUECKHM pEXHMAaMH B YCJIOBHAX COBpeMeHHoro GacceiiHa HMeeT
Gonplroe 3HaueHWe IJIA H3YYEHMA TeHe3Mca M JMareHe3a OCafOuHBIX HOPOJ.
Taxk, uccnepoBanus npoueccos cemumeHTauuu B YepHom mope H.M. Ctpaxos
[235, 236] mnpemnaraeT MCMONB30BaTh KaK MOJENb IA NPEACTABIICHHHR O
MHOTOO6pa3HH M CIIOKHOCTH TEOXMMHMYECKHX TMPOLECCOB, NMPOTEKABIUMX B
TPOLUTOM, HampuMep, A OOBACHEHHA NPHYMH UYepeOBaHHA CIIOEB OTIIOKe-
HMil B paspe3e Me3o030s 3anagHo-Cubupckoit HusMeHHOCTH. OH NmpUBOOMT
CpenHeapHpMeTHYeCKHE JaHHbIe O COHEPXAHWH OPraHMYECKOTO BELIECTBA B
PasHBIX TOPM30HTAX TOJIOLEHOBBIX OTIIOXKEHWH KOTIOBHHbI UepHoro mops
(na coBpeMeHHOro, [PeBHEYEPHOMOPCKOTO M HOBOIBKCHHCKOFO I'OPH30H-
TOB) M JA€T COOTBETCTBYIOLIME F€OXMMHYECKHE 3aKJIQUEHHS O IeoiorHyec-
KO#l MCTOpMM 3THX OTIOXeHmii. HccrefoBaHMe OPraHMYeCKOTO BELIECTBA B
OcCafikax COBPEMEHHbIX MOPpell pa3IMuHBIX (aUHaIBHBIX 30H AaeT GOJLILOH
MaTepHanT WIf F€OXMMHUYECKHMX 3aKJIIOYEHH O BO3MOXHBIX Npoleccax Hed-
TeoGpasoBaHusi, 06 yCIIOBHAX CEIMMEHTALMH H [HareHe3a OCaJIkOB B Ieo0Jio-
rmyeckoit uctopun 3emmn [587].
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B coBpeMeHHbIX GacceifiHaX 4acTo BCTPeYaloTCs OCAAKH, Gorarble KapGo-
HATHBIM MaTtepuasioM (TMNa paKyIUEYHUKOB), B OCHOBHOM B paiioHax
wenb$oB, KOTOpble COAEPXKAT OpraHUYECKOe BELIECTBO TOJBKO B COCTaBe
PaKOBHH, TaK KaK B pe3yjbTaTe XOpPOILUEH adpaliid OpraHMyecKOe BelIeCTBO
OCTaTKOB OPraHW3MOB, HE 3alIUILIECHHOE CKeleTHhIMM 0Opa30BaHMAMM, ObICT-
po paspyluaercs a3poOHbIMU Gak TEpUAMM [I0 TOJHON MMHEpaTH3aLiy.

3.C. Tpumonuc [246] Ha OCHOBaHMM H3yYeHMs COBPEMEHHBIX OCANKOB
UepHoro Mopst BBIACIIMI CIIEAyHOLIMe OCHOBHbIE MHHEpajibHble M TeHeTHuec-
KHe THUNbl KapbOOHaTHOTO MaTepuana B 3ToM OGacceitHe. B camoit mpubpex-
HOR nojsioce, Te Haubosee Xopollo pa3sBuTbl MoUTockH Venus gallina,
Cardium, Mytilaster lineatus u jp., npeoGnagawimuM KapGOHATHLIM MaTe-
puasioM sBisieTct OWoreHHmlid aparoHut (mo riny6un 27—28 m). Henocpen-
CTBEHHO 32 Hell, Ha IJIOWIafM Pa3BUTHS MUAUEBOTO M (a3eOIMHOBOIO HJIOB
IJaBHYI0 poJIb Mrpaer OMOTEHHbIA KaJIbUMT. B 10ro-BOCTOYHO#M 4acTH Mopd,
rae KapOOHAaTHOCTb COBpEeMEHHBbIX ocagkoB Huskag (mo 10% CaCOg3),
npeobnagaeT TeppPUTEHHBIH KalbUMT Hafd OuoreHHbIM. Ha ocranmbHoi uactu
MOpA OCHOBHBIM KapOOHATHBIM MHHepajiOM SIBJIAETCH HU3KOMAarHe3WaIbHbIi
KaJbIMT KOKKOJMTOBOFQ MpoUcXxoxaeHusa. Kak M3BeCTHO, KOKKOJINTODOpPHU-
Abl, MpUHAIJIeXKAlIMe K UYMCIY TIaHKTOHHBIX OPraHM3MOB, UMEIOT CKeJIeThl,
cocrosmme u3 Kambuuta [173]. Takum o6pasom, 3.C. TpumoHHC mokasbl-
BaeT, 4To B ocafkax UYepHoro Mops mpeoGrnafaior GHoreHHbi2 kapBoHathl,
NMpH 3TOM Ha Luenbge — pakylleyHble, B TJ1yOOKoBOAHOK o6nacTH Mops —
KOKKONMToBple. Ha BTopoM MecTe B 0bwem mnpouecce kapGoHaTOHaKoOILIE-
HUA HaXONATCS TeppureHHble KapGOHaThl, XeMOTreHHble ([KareHeTHuecKHe)
KapOOHAaTh! CYHIECTBEHHOTO 3HaUYCHHSI HE UMEIOT.

OrpomMHast pofib CKeJIeTOB OpraHM3MOB B 06pa3’OBaHWU COBPEMEHHbIX
0CaJKOB, @ CJIeIOBAaTE/IBHO, U B OCAafOUYHBIX OOpa30BaHUAX pPa3HOro reoslo-
TMYECKOTO BO3paCTa 3acTaBiisieT oOpaTMTb BHMMaHHE Ha M3YYEHHE OCTATKOB
CKeJIETOB OPraHu3MOB M MX TOBe/IeHHEe B Mpollecce JIMareHe3a W KarareHesa
OCa/IOUHBIX OTJIOXKeHuii. KpoMe TOro, Xxopolive yCJIOBHsS KOHCEPBAILMH Opra-
HAYECKOTO BEHIECTBA B CKEJIETHBIX OCTATKaX OPraHU3MOB [HAKOT BO3MOX-
HOCTb pAacCMaTpHBATh PaKOBMHBI W JIpyrue ckejeTHble 06Gpa3oBaHMs Kak
XOpoLlyo IPUPOIHYI0 MOJIeb, KOTOPYI0 MOXHO HCIOJ1b30BaTh IIPH H3YUeHHH
npeoGpa3oBaHUA OpPraHUYECKOTO BELECTBA B TEUEHME TecOJIOTUYECKOTO Bpe-
MeHH.



I'nmasa IV

TEOXUMHA OPTAHHUYECKOTIO BELIIECTBA
CKEJIETHBIX TKAHEHN HCKOIIAEMBIX OPTAHHU3MOB

Ilponeccer KoOHCepBalMM M [JaJbHEHLIETO NpeBpawieHHUs OPraHUYeCKOTo
BEILIECTBA OCTATKOB DPACTHTENIBHBIX M >KMBOTHBIX OPraHM3MOB B OCaJOUHBIX
OTJIOXKEHUAX OUeHb CIIOXKHBI H 3aBHCAT OT MHOruMXx ¢akTopoB. OmHuM u3
Haubojlee MNEPCIEKTHBHBIX HANMPABJICHWHA B O0ONacCTH HM3YUYeHHA TNOBEOCHHS
IIPHPOIHBIX OPTAHMYECKHX COEIMHEHUN B TeONIOrMYeCKHX Ipomeccax ABIISET-
¢ H3YYeHHe OPraHHYECKOTO BEIECTBA CKEJIETHBIX M JPYTHX MHHEPaIbHBIX
OCTaTKOB OPFraHH3MOB B TEYCHHE TEOJIOTHYECKOTO BpeMeHH (paKoBHH Gec-
MO3BOHOYHBIX, KOCTEH NMO3BOHOYHBIX, MHHEPAJIBHBIX OCTAaTKOB M TMPOAYKTOB
MU3HEIECATETIBHOCTH [IPEBHUX DPACTEHMi, MUK POOPTaHM3MOB PAaCTHTEJILHOTO H
*MBOTHOTO TIPOUCXOXeHus, Gakrepuii). IoTHOe pacmoyIoKeHWe KpHCTAT-
JI0B KapbOHaTa KajibuMs B PAKOBHHAX TNpPENATCTBYET MPOHMKHOBEHUI0 BOJBI
¥ KHCIIOpO[a B CJIIOM OPraHMYecKOM MAaTpHIpbl CKENETHBIX 0Opa3oBaHMi, UTO
ofecrieunBaeT [ONTYI0 COXPAaHHOCTb OPraHMYECKOTO BELIECTBA, PACHOJIONKEH-
HOTO MEXAY KPHCTaJUIAMH aparoHMTa H KajbliiTa B pAakOBHHaX Gecrnos-
BOHOYHBIX. ITHM >Xe¢ OOBACHAETCA OTHOCHTENIBHO [0Jras COXPaHHOCTb Opra-
HHUYECKOTO BEILHECTBA B KOCTHBIX OCTaTKaX HCKOMaeMbIX MO3BOHOYHBIX, B
MMHEepanbHbIX (YaCTO KPEMHHUCTBIX) OCTATKAX IMPOAYKTOB JXU3HEHEATEIIb-
HOCTH MHKPOOPraHM3MOB M PAacTeHHH NpEeXHHX TeOoJIOTHYeCKHX moX. B To
Ke BpEeMA MMHEpasbHble OCTaTKM HCKOMAeMbIX OPraHM3MOB HAXOAATCA B
3aXOpPOHEHHOM COCTOSIHUM B OCA[IOYHBIX NOpPOJaX M HCIBITHIBAT T€ XKe
U3MEHEHUA TeMIepaTypbl M NaBJICHHA, BIUsgHMe (DUHKO-XHMHUUYECKHX BO3-
OeHCTBMN, KOTOphbIe HCHBITHIBAIOT BMEINAIOIME MX OCaJoYHble MOpOAbI B
TeYeHHE TEOJIOTHYECKOTo BpeMeHH. McciemoBaHNe opraHUYecKoro BelecTBa
CKEJIETHBIX OCTaTKOB DPa3HOTO TeOJIOTHYECKOTO BO3PacTa M pa3HbIX YCIIOBHA
32XOpOHEHMA B Da3jIMYHbIX OCAHOUYHbIX MOPOJAX MOXET MaTh HEKOTOPbIH
MaTepuan [JIf IIpe[CTaBJECHUA O TFEOXMMMYECKONM HCTOPDHMM BMeuanulei
NOpoAbI, a TaKXe /Ui TNpeACTaB/IeHMHA O MOJOXEHHH TOTO0 WIM HHOTO
OpraHMaMa B 3BOJIIOHMOHHOM psany. HecmoTpss Ha moBosbHO 3HauMTElNIBHOE
KOJIMYECTBO HMCCIIEIOBAHUI OPraHMYeCKOTO BelIeCTBa HCKOMAeMbIX OpTaHU3-
MOB, HpPOBEHNCHHBIX 332 MOCNE[IHHE TOObI, MOYTH HEM3BECTHBIMHU OCTAaBaJIMCh
YCJIOBHA COXPAHHOCTH M TyTH IPEBPAlieHMSA OPraHMYeCKOrO BElIeCTBa CKe-
JIETHBIX OCTaTKOB OPTaHU3MOB B TeYEHHWE Te0JIOTMYeCKOTO BPEMEHH.

ITocne orMupaHus OpraHM3MOB BCE TKAaHM MX MOABEPTAIOTCSA MUHEpPH-
3aMK MOJ JIEHCTBHEM INPUPOAHBIX IPOLECCOB XMMHUYECKOTO OKMWCIICHHS,
Op¥ aKTUBHOM YYaCTMH MHKPOOpPraHM3MOB. B OOBIYHBIX YCIIOBUAX MATKHE
TKaH! OpraHU3MOB pPa3pyllaloTCs IMOJIHOCTBIO, CKeJleTHble OCTaTKH pa3pylia-
lorcss MeieHHee. Hepenko B ocagoyHbIX moponax OOHapy>XHMBAaloT OCTATKH
BHELIHUX Y BHYTPEHHBIX CKENIETOB OPraHM3MOB, COXPaHMBUIMX CBOI INEpBO-
HavanbHyio ¢opmy. Takue ckeneTHbie OCTaTKM JABHO HCHOJIL3YIOTCH Majie-
OHTOJIOTaMH [UIA M3YYeHHs JIPEBHMX OPraHU3MOB, FeoJIOTaMU — 1A yCTa-
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HOBJICHHsI TE€OJIOTUYECKOTO BO3pacTa OCadOYHBIX ITOpOMA, WIA CTpaTHrpadu-
yeCKHMX 3akJioueHUi. CyluecTBOBaHME HEKOTOPbIX OPraHM3MOB CBA3aHO C
ONpeAcIeHHBIM TEOJIOTHYECKUM MEPHOJOM CYLIECTBOBAHUA Hallled [UIAHETHI.
Tax, Hajuude rpanToiMTOB OBUIO HauboNee XapakTepHO AN OpPHOBHKA M
CHITypa, aMMOHHMTOB — /Il JEBOHA, GeJIeMHHTOB — [UIA 10pbl M MeJia, HaKoll-
JleHHe KOpaJyIOB M TacTpomol — AJIA TperHyHoro mnepuoga. Ha puc. 7
MpeAcTaBJieHa CXeMa paclIpOCTPaHEHHs XapaKTepHBIX M0POH006pa3yIoIHX
6eClIO3BOHOYHBIX JKMBOTHBIX B pasHbIe TeoJIorHYecKue Nepuonbr [439].

PacnpocTpaHenyne OpraHM3MOB, COMEPXKALIMX CKENIETHhIE TKAHH MM XH-
MHYECKH YCTOHUMBYIO, vailleé BCETO MMHEpabHYI0 OGOJIOUKY,; XapaKTepHO
[JIA PasHbIX TEONOTHUECKMX INOX, BKJIIOYasA apXeir. B ocamounbix mopopax
Pa3HOTO TEOJIOTHYECKOro Bo3pacta ObUIM HalileHbl HE TOJIBKO CKEJIETHBbIE
OCTATKH HCKONMAeMBIX XXHBOTHBIX, HO TaKXe IbUIBbIIA, CIOPbI, OCTATKH
pacreHuil, OakTepuit M fAp. Pesymbrathl oGHapyeHMst HCKONaeMbIX CHOp,
MbUIBLBI BOXOPOCHIEH, 6aK TEpUi B 0CaIOYHBIX MOPOJAaX Pa3HOrO reosIOrHyec-
KOro Bo3pacta Obum npencraBneHst Mypom  [472] B Bume cxembl
(puc. 8).

WHrepec K M3yueHMI0 MCKOMAEMBIX CKeJIETHBIX OCTATKOB OPraHU3MOB B
3HAUMTENIbBHOM MEpe BO3pOC TakKXXe B CBA3M C TE€M, YTO B HHX YacTo
ofHapyXuBaeTCsi TOBBIILIECHHAA KOHUEHTPALMA JJIEMEHTOB, 3HAUUTENIHHO Tpe-
BBILLUAIOIIAA KJIADKOBBIE KOJIMYECTBA B OCAJOYHBIX mopomax. K Takum
anemeHTaM orHocsTess Be, Zn, Cu, Se, Sn, Ca, As, Mo, Sb, Ag, Rb, Hg, Br
u pp. Ilo mmenmio AM.Bnoxa u A.B. KoueHosa [20], woHueHTpauus
GONBLIMHCTBA 3NEMEHTOR MPOUCXOAUT MOciie rufied OpraHU3MOB H mpeBpa-
IIEHUA HX B HCKomaemoe cocTosuMe. B muarenetmueckyio craguio mpeoGpa-
30BaHHMA KOCTHOTO MAaTepHajia HAKAIIMBaIOTCA pEeAKHE 3eMIIH, CKaHIUiA H
pAn gpyrux anemeHroB. IIpu 3mureHese B KOCTAX BO3MOXHO HAaKOILIEHHE
Me[u, CBHMHUA, cepebpa u Op. BHoreHHoe, mMpHKHU3HEHHOE HAKOIUIEHHE B
KOCTAX BO3MOXHO [Jif LWHKA, MEIH, CBHHIA, CTPOHIMA.

XHMHYeCKHH COCTAB CKEJIETHBIX TKaHeH OpraHM3MOB, NPHHAMJIEKAIHX K
pasHbIM KJjaccaM, pasmmyeH. Tak, mo pawHbiM A.IL Bunorpapmosa [40],
XHTHHOBBIA THN CKeNeTHbIX oOpa3oBanuii ObIn  XapaktepeH A Gosee
ApeBHMX DeCrO3BOHOYHBIX, HanpuMep [UiA rpantonuToB. A.INl. Bunorpamos
OTMeuaeT cBoeobpa3ue cocTaBa OpPraHM3MoB B (HIOreHeTHYECKOM DALY Ha
NpHMepe COCTaBa OQIOPHBIX CKEJIETOB OPraHM3MOB DasHBIX BHIOB, POMOB,
cemeficte. Tak, kpemHHeBble CKeneThl Ha ocHoBe SiOp+H)O BcrTpeuarorcs
OYeHb paHO B DJBOJIIOUUOHHOM PAAY PacTeHMil, a HEKOTOphlE COBPEMEHHBIE:
pacTeHMsA — OUaTOMOBbIE BOJOPOCIH, XBOLIH, OFHOMOJBbHBIE 3/IAKH, OCOKH H
OpyrHe COXpaHWIM HMX [0 HACTOAIEro BpeMmeHH. KpeMHueBble CKeNeThbI
COXPaHMIIMCh Y HEKOTOPbIX HHM3IIMX JXHBOTHBIX — y COBPEMEHHBIX (opamu-
HUdep, CONHEYHWKOB, Y KPEMHMCTBIX T'yDOK CO CHMKY/IAMH, Y OTHENbHbIX

P u c. 7. PacnpocTpaHeHHe XapaKTepHbIX nopomoobpa3youmx Gecrio3BOHOYHBIX B pa3-
Hble reonornyeckue nepuonst [439]

P u c. 8. PacnpocTpaHeHHe HCKONASMBIX OPTaHH3MOB H HX OCTATKOB B OCAJIOUHBIX T1OPO-
AaX pasHoro reonoTrHYecKoro po3pacra | 472}
1 — pocToBepHbte maHHbBIE; 2 — MANQ JAHHBIX
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npeacTaBuTeNieln  6ojiee BbICOKOODPraHU30BaHHBIX TpyIIl, HanpuMep y -MoOjl-
mockor  poaa Oncidium. HWsBectkospm ckener (CaCO3 ¢ npumechio
MgCO3) XapakTepeH AJIA MHOTMX CHHE-3eJIEHBIX BOZOPOCHEH, a TaKkxke A
6ecro3BOHOUHBIX KHUBOTHBIX — KOPAIJIOB, MOIUTIOCKOB, MILAHOK, Ty6oK,
YWIEHHCTOHOTHX, Mrilokoxux [40].

3apoXIaIuch KMBOTHBlE, MMEWIHE CKeJNeTbl, coctosiiiMe u3 ¢ocdaTa
kanbiuda. A.IL BuHorpamoB oTmeuaeT [B€ OCHOBHbIC NIMHUM Pa3BUTHs CKe-
netoB ¢ docharom kanmbumsa: 1) obpasopanue ckeyietoB ¢ocdara Kalblusa
C XMTMHOM (uepBH, HaceKOMsble, paku); 2) obpaszoBaHue ckesaeToB ¢ocda-
ToB ¢ GellkoM, YTO XapakTepHO AJig BceX BBICLUMX KHMBOTHbIX, B TOM UHUCIlE
miexomntatomux [40, 41]. Ilytu o6Gpa3oBaHus CKeeTHbIX TKaHeil, Xapak-
TEPHBIX /IS pa3HbIX KJACCOB COBPEMEHHBIX OpraHM3MOB, [IOUTH HE H3yve-
HbI, 332 MCKJIloueHHMeM oOpa3oBaHMst CKeleTa uejiopeka. B mociemHue rofpt
HECKOJIPKO paboT MOABMIIOCH B 0OMacTH M3yueHUs: 0Opa3oBaHUA paKOBHH
MOJUTIOCKOB. M3BecTHO, uTo B 00pa30BaHMM HapyXXHBIX M BHYTPEHHHX
CKENETOB aKTUBHOe YYaCTHe TMPHHUMAIT OpraHMyeCKHe, TJIABHBIM 06Gpa3om
GeIKoBbi€ COeUHeHHs. B CKeNeTHBIX TKaHAX BCeX OPraHM3MOB HeNpEeMEH-
HbIM COCTaBHBIM KOMIIOHEHTOM SBINAKTCA Oeflki ¥ B HeGOJBIUMX KOJM-
yecTBax Monucaxapupl. ColepxaHue UX HEBEIMKO U KoyeblieTcs B 3aBUCH-
MOCTH OT ITOJIOKEHUS JaHHOTO OpraHM3Ma B JBOJIIOLUOHHOM psfy. OpraHu-
YeCKo€e BCHIECTBO CKEJIETHBIX TKaHeil JIOCTATOYHO CeUM(UMYHO IS pa3HBIX
KIIaCCOB OPraHM3MOB, a PAacHOIOKEHUe €ro Cpefid KPUCTAUIOB MMHEpalib-
HBIX TKaHeli B CKelleTaX oOECIeuMBaeT JOCTATOUHO XOpOIUMe YCIOBHA UIS
KOHCEPBAallMM OpPTaHWYECKOTO BELIECTBA B TeYeHHE TEOJIOTHYECKOTO BpeMe-
Hi. OGHapyxeHHe 3THX OPraHHYECKHUX COCIMHEHHM B MCKOMAeMbIX OCTaTKaxX
OPraHM3MOB pPACTHTEJbHOTO HJ/IM >KMBOTHOTO IIPOMUCXOXAEHHUA HMeeT GOJIb-
1o¢ 3HAaueHWE I JBOJNIOLMOHHOH OHOXHMHH, [UIs TpEICTABIEHUH O BO3-
MOXHBIX MyTAX NPEBpalieHUst OpraHMYeCKOTO BeuleCTBa B TEUEHHE TFeOJIOTH-
YeCKOTO0 BpEeMeHH.

B nmacrosmee BpeMA yxke HMEIOICA HEKOTOpble [aHHb.c O COCTaBe
OpraHHYeCKOTO BEIIECTBA CKEJIETHBIX TKaHeH OT/ENIbHBIX COBpPEeMEHHBIX, a
TAKXKE HCKOIlaeMbIX opraHu3mon. HauGonblllee yucno MCCNENOBaHHH MOCBSA-
IIEHO COCTaBY OPraHUYECKOTO BELIECTBA PAKOBMH MOJUTIOCKOB.

TEOXHUMHUA OPTAHHUYECKOTO BEIUECTBA PAKOBUH
COBPEMEHHEBIX B UCKOITAEMEIX MOJIJIIOCKOB

Ocoboro BHHMaHMA 3aCIY)XHBAIOT HCCIEOBAHMA, NMOCBALLCHHbIE H3yue-
HHMIO OPTaHMYeCKOTO BEUIECTBA PAKOBHMH COBPEMEHHBIX M MCKOMAEMBIX MOJ-
JIIOCKOB. JTOT THN 6eCro3BOHOYHBIX HMEET OTPOMHOE YHMC/IO COBPEMEHHBIX
BijioB (okoso 100 000). OH Takske MIMPOKO 6bUI MpeECTaBiIeH B MpeXHHe
reoJioruyeckye JMoxu. PakoBMHBI MOJUTIOCKOB 4aCTO COCTABJIAIOT 3HAUUTEJNIb-
HyI0 4YacTb OCaJIOYHbIX oOOpa3oBaHmil. Mosmocku 0OOMTalOT B MODCKOH,
ApecHOH Bofe W Ha cyule. Bce coBpeMeHHbIE KJIacChl MOJUIIOCKOB CYIIECT-
BOBaJIM yXe B KemOpHM M Mopdonormyeckn mano uamenunuce. Hanbonee
[PEBHMMH CUMTAIOT KJIACC XMUTOHOB; BHMIMMO, OT OBGHIETO INpefKa MpoM30lL-
JM KJIaCChl HBYCTBOpUYATbIX M GproxoHOrux mosutockos. Haubosnee BbIcOKO-
OPraHM30BaHHbIMU SABIAIOTCA TOJIOBOHOTHE, KOTOpble 3HAUMTEbHO OTJIMYa-
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WTCH MOpGOJIOTHYECKH M GYHKUMOHAIBHO OT JPYTHX NpeACTABUTENEH THMA
MoJmwckoB  [36]. MonmockH NPeACTaBysliOT OTPOMHBIA UHTEPEC Ul U3Y-
yeHUst JBOJIIOUMOHHBIX MPOLECCOB, TaK KaK Cpeld HHX B HACTOsLIEe BpeMs
CYLLECTBYIOT IIpeJCTaBUTIEJIM BCEX BAapUAHTOB pa3BHUBABUIETOCH Ha 3emiie
storo Tuma opraHusmos [144]. HenmasHo B GosbuioM 0630pe GbliM mpesc-
TaBJIEHbI OCHOBHbIE CBe/IcHMS 00 OPraHMYECKOM BeLIeCTBE DPAKOBUH COBpE-
MEHHBIX ¥ MCKONaeMbIX MOJUIOCKOB [95].

[Ipexpae uyem mepeiiTH K M3JIOXKEHWI0 MaTtepuajia 00 OpPraHMYeCKOM Be-
1eCTBE PAKOBMH MOJITIIOCKOB, 1I€71eCO00pa3HO U3JIOKUTD OCHOBHBIE TOJIOXKE-
HMA, KOTOpbIE M3BECTHbI 00 OpPraHMuYeCKOM BewieCTBE PAaKOBHH COBpEMEH-
HhIX OpPTraHU3MOB, TaK KAaK Mbl He HMeeM MNoJHoro o63opa MHpOBOH
JIMTEPAaTyphl 1O 3TOMY BONPOCY. V3yYeHHe OpraHUYECKOTO BELIECTBA PaKo-
BUH COBDEMEHHBIX OpPTraHM3MOB MpECTaBJIseT MHIEPEC MJ1A T€OXUMHUKOB H
OGMOTCOXUMUKOB C OBYX MO3MLMMA.

1. 3HaHMe CcOCTaB M CBOHCTB OpraHMYECKOW MAaTpHLbl PaKOBHH COBpe-
MEHHBIX OPraHU3MOB /IaeT BO3MOXHOCTb IIOHATH CIOXHBIA MPOLECC KaJIbLH-
¢dukanud B >kMBBIX opraHu3max. IIpu 31oM Gosnbluoii MHTEpec mpeacTaBiis-
0T YCIOBUA Ilepexofa aparoHWTa B KAJIBUMT U YCJIOBUA COXPaHHOCTH
aparoHuTa M KaJIbIMT2 B NOPOZO06PA3YIOLIMX OPraHMU3Max.

2. 3HaHUWe cocTaBa OPraHMYECKOTO BELIECTBA PAKOBHH COBPEMEHHBIX Op-
TaHU3MOB [O3BOJIAET MOJIOATH K BBIACHEHWIO COCTaBa M CBOMCTB OpraHMyec-
KOro BEUIeCTBA DPAKOBHH HCKOMAEMBIX OPraHM3MOB, K TpPEACTaBlICHHIO O
NyTX €ero MNpeBpauieHUs B TEOJIOTUYECKHX YCIOBUAX, YTO MOXET faTh
OOMOJIHUTESIbHBIA MaTepHal O TEOXMMHYECKOHW HCTOPHMM BMEHIAaIoIIMX oca-
JOYHBIX OTIIOXEHHIA.

MartepranoM s 00Opa3oBaHMs pakOBUH OOBIYHO CJIYXKHMT KapBGoHaTt
KajJbUMs B BUJEe AaparOHMTa WJIM KaJIbUUIA, y HEKOTOpHIX OPraHM3MOB B
PaKOBHMHaX €CTb Kak aparoHuT, Tak M kanbuut [40]. PakoBuHa yBermmuuBa-
€Tcs ¢ BO3PacTOM >XUBOTHOTO. PakOBMHBI COBpeMeHHBIX MOJUTIOCKOB OOBIY-
HO wuMewT 2—3 cnos. llepBblit HapyXHbIii ClOM — MEPUOCTPaKyM (WIH
KYTHKYNa) uyalie BCETo HeKaTbUUGUUMPOBAHHBIA M COCTOMT U3 OpraHuyec-
KOro BellecTBa, NMOKPHIBAET PAaKOBHMHY CHapyXH M 4acTto ¢ GOKOB, WMeET B
CBOEM COCTaBe IMIMEHThbI, NMPHAAIOLIME OKpacKy pakoBHHe. Bropoit cioit
NpU3MOBBI (OCTPaKyM); OH pacloNiOXeH MOf MePHOCTPaKyMOM, COCTOMT
n3 npusm CaCO3, cnoit KpUCTAIOB ymopaAoueHHblil. TpeTuit CjloH BHYT-
PeHHWil, NepnaMyTpoOBBIA cioil  (rUnocTpakyM), oOpa30BaHHBIA TOHKUMH
M3BECTKOBBIMM JIMCTOYKaMM, OOHapyXXVBaloWUMU sBJieHMe HHAUbdepeHU
CBETOBbIX JIyuell, BCIICACTBHME YeTO NepiaMyTp OJeCTUT M NepeMBaeT pas-
HbiMM OTTeHkaMu kpacok. OH MOXeET COCTOSITh U3 KpacTaJlJIoB aparoHUTa
(nacre wnmn mother-pearl) wim xanbuura (calciostracum, mo Florkin
[347]). TlepmamyTposblit C/Oil TOACTMIIAETCA JMMTEIUEM MAHTUH, KOTOPBIH
BbifieNiieT MaTepuasl Uit oOpa3oBaHMA pakOBHMHBI. 3a CYET ITOrO IMUTENHA
B pakoBHHAaX HEKOTOPHIX BHUJOB MOJUIIOCKOB, HalpuMep B paKkOBHHax
HayTunyca, MpOMCXoOuT oOpa3oBaHMe >emyyra. PakoBMHa HapacTaeT 1O
CBoBOOHOMY Kpalo; BepXyLUKa paKkoBWHbl (HauboJiee BhIMYKJIbIE €€ TOUKH
JlexaT y CIMHHOTO Kpas) HauGonee ctapasi. CTBOPKM PaKOBHH [BYCTBOPOK
CBsi3aHBI MeXay coboii HEMMHEpaTM30BaHHBIM JIMTAMEHTOM, COCTOSAMIMM H3
IMACTUYHOrO OPraHMYecKOro BewecTBa. B MOJUIIOCKAX UMeEeTcs apXUTEKTypa
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PAKOBMH pa3fnuuHoro Tvma. Ho He3aBMCMMO OT TOTO, ABJIAETCA JIK PAKOBM-
Ha JK30CKeJIeTOM WJIM BHYTPEHHUM CKeJIeTOM OPraHu3Ma, U He3aBHCHMO OT
TOTO, KaKyl (YHKIMIO OHa BBIMOJIHAET [UIA OAaHHOTO OpraHM3Ma (3auiuTa
OT BJlarM ¥ B KayecTBe OpOHM, amnapaTypa Ui [UIABaHbs M HAp.), OHa
BCETa COMOEPXXKHT OPTraHMUeCKYyH MATPHUIY, MPH 3TOM MNOCJENHAA HepedkKo
pa3juMyHa NO CBOEMY COCIaBY B pa3HBIX CJIOfIX paKoBHHbI. OpraHuueckas
MaTpulia OGHAPYXUBAETICA B pe3yNbIate pas3pyllieHHs CTPYKTyphl U3BECTKO-
BOH YacTH paKOBUHBI MpH 06paboTke CONAHON KHUCIOTOH. BrmepBrle TaKoi
OpPraHMYeCKHH OCTATOK MoOCie JeKanpUUbHKALUUM PaKOBUH Oblll oOHapyxXeH
Opemu  [349] u 6bu1 HasBaH UM KOHXHOJMHOM. Temepp HM3BECTHO, YTO
KOHXHOJIMH, WIM OpraHWYecKkas MaTpuia paKkoBUH, HNpencTaBinser coboii
CMeChb MYyKOMOJIMCaXapuIOB, XapaKTePHbIX [UIA KaXOOTO CIIOA PAKOBHH.
Onopkan [347] ornMyaeT NpU3MOBBIH KOHXUOJIMH, KOHXHOJIMH HepliamMyTpo-
BOTO CJIOSl — HAK POUH, ComepXamuil GesloKk HakpHH (XapakTepU3yOLLMiicA
BbICOKHM COJEPXaHWEM aJIAHUHA U DJIMUMHA), ¥ KOHXHOJIMH NEPHOCTPAKY-
ma. HakpuH, win K ouxuH, — GpakLUsAs KOHXHOJIMHA, CPABHHMTEIILHO JIETKO
pacteopumas B Bope, 0,2 H. HCl B wenounoit cpege GopatHoro Gydepa
pH=9,2. B HEKOTOpPBIX Cly4aAX KOHXHH COCTaBjIfAeT OCHOBHYH YacTb KOH
XHONMHa (HAanmpHUMep, KOHXHMOJHH MpeCHOBOmHBIX ynuTok Campeloma dici-
sum). KpoMe KOHXMHAa B COCTaB KOHXHOJIMHA BXOOHMT Ipynna GeiKoB, Ha3bl-
Baemas CKJIEPOKOHXMHOM. CKIJIEPOKOHXMH pacTBOPHM B HEKOTOPBIX OpraHu-
YeCKMX KHCIIOTAX, WIEJIoYax, B BOIHBIX PacTBOpaX KOMIUIEKCHbIX cojneil. U3
CKJIEpOKOHXMHA pa3HBIX BHJOB HBYCTBODUATHIX MOJUICKOB GbUIO 9KCTpAarH-
pOBaHO CBbillle 8 MpPOTeMHOBLIX (pakimit (sxcrpakuua 90%-xoit HCOOH,
70%-1o0it CH,COOH, 2 1. NH,OH uzap.) .ConepxaHue KOHXHOJIMHA B PAKOBH-
HaX [PeCHOBOIHBIX MOJUIIOCKOB BBILLE, YeM ¥ MOPCKUX [463].,

COOTHOLIEHHE CIIOEB B pAKOBMHAX Y pa3HbIX MOJUIIOCKOB pa3HYHO.
"Tak, y TacTPONON 3MHTENIHAJIbHbII CIIO/ MeHee Pa3sBHT, a NepIIaMyTPOBBIi CIIOH
YacTo OTCYICTBYeT WM oueHb cCiaGo pasBuT [568]. OOGbIYHO paKOBHHDI
MOJUTIOCKOB cOCTOAT M3 96—97% CaCO3, vacto comepxar cinelpl $pocop-
Ho-KHUcioro KanbuuA. CTpoeHME CIIOEB pAaKOBMH MpPeCHOBOJHBIX ABYCIBOP-
yaThiX MOJUTIOCKOB nofpo6Ho omucado H.M. Konecmuxoswim [129]. Ilo
nmaHHeIM Xeidipa u JiiGesicoHa, cofiepkaHue Oeslka B paKOBHHAX MOJIIIOCKOB
paxIMUHBIX TAKCOHOMMYECKMX Tpynm konebnercs s npemenax 0,01-0,5%
[383].

B nmaGopatopuu @nopksHa B TeyeHME psAfa JIET HCCIIENOBAM CTPYKTYDY
KOHXHOJIMHA PAKOBHH NpH TNOMOIUM EKTPOHHOTO MHKpockoma [346, 348
368]. I'peryap mpoBOOMII HCCIIEJOBAHHA CTPYKTYpPbl PAKOBHH MpH MOMOLLY
3JIEKTPOHHON MuKpOockonu# ¢ 1950 r.; OCHOBHbIE pe3ynmbTarThl OMy6IUKO-
BaHbl MM B o63opHoi cratee [368]. Kak mokasamu uccnemoBanua Pnopk3s-
Ha, Dperyapa M NpYyTMX, KOHXWOJHMH MEpIamyTpa COBPeMEHHBIX DaKOBHE
COCTOMT M3 MOPHUCTBIX MeMOpPaH M CeTYaThIX CIIOEB, HAIOMMHAIOWIHX KpYyXe:-
BO. JT0 CTpOEHHe OPraHHYeCKOH MATPHILbI PAKOBHH XaPaKTEPHO [UIA HayTH-
JIOUJIOB, TAacTpomop, neneuwnon. IIp¥ nMoMolM 37EKTPOHHOTO MUK POCKOI
®riopkaH 1 I'peryap M3yuMnM CTPyKTYpy 3 KIIRCCOB MOJUHOCKOB: HAayTHIIY-
COB, TacTpOMOA M MeNenunoA. B Mosumockax Bce CIIOM M OTACIIBHBI¢
KPUCTATNIBl PAKOBMH MpOHM33aHBI OPTaHMYECKOH MaTpHliel, COCTOALIeH F
ocHOBHOM M3 GemkoB. ITo o6pasHomy Bbipaxenuio I'peryapa [368], muorc
60



Puc.9.Nautilus pompilius L . CoBpeMeHHbI# KOHXHOJINH NEPIIRMYTPOBOTO CIIOA PaKo-
BHHBI NOCTIE feKanbuipoBaHus | 368]
CHATO ¢ nannaaueM, ysei. 42 000

NeT NOCBATUBIUETO H3YYCHHMI0 CIPYKTYP PAKOBME MOM, 3/1€KTPOHHBIM MHMK-
POCKONOM, CTPYKTYpa DaKOBHUH MoXeT ObITh CpaBHMMA C KUPIHYHOHR CTe-
HOM, rAe KHMpNHYaMH CITYXAT IUIOCKHME KPHCTA/NIbl AparOHMTa MJIH KaJIBLIHTA,
4 H3BECTKOBBIM PacTBOPOM — OpraHWyecKas martpuua. OcobeHHO XxapakTtep-
HO TaKoe CTpOEHHe [UIA INeplaMyTpoBOTO CIIOA pakoBuHbl. Ha puc. 9
NoKasaHa CIPYKTypa aparoHMTOBOTo ciof. pakoBuHp! Nautilus pompilius,
CHATAaA NOH, IEK TPOHHBIM MMKpPOCKONOM. Bcero MM ObUio H3YYEHO OKONO
150 pupoB mommockoB. Ha ocHOBaHMM 3TMX HCCHeNOBaHMil GbIio YCTaHOB-
TI€HO, ¥TO CTPYKTYpa KOMXMOJIMHA SBJIACTCA DaMdIMuUHON H B TO XXe BpeMs
XapaKTepHOH A KakIOoro kjacca moiumockoB. OcoBenHo moapobHO Gbuio
H3y4eHO CTpOCHHE OpraHHYeCKOH MaTpHUbl PaKOBHH MOJUICKOB, THe B
NepnaMyTpoBOM Cj10e 00pa3yerca XeMYyT.

Anonckmit uccnepoBatens Batabe [569] netanbHO MccnemoBan COOTHO-
HitHWe KPHCTAIIOB M OpraHMYeCKOH MaTpuibl B paKOBHHAX 3 BHIOB
AByCTBOpYATBIX MOJUIIOCKOB — Pinctada martensii (ycrpuua, oGpasyiowas
xkemuyr), Elluptio complanatus (npecHoBormuas Mupusa) u Crassostrea
virginica (amephkanckaa ycrpuua). IIpy NOMOWIM 371eK TPOHHOTO MUK PO-
CKONa aBTOp YCTAHOBWJI, YTO OpraHWdecKas MaTpHlia B PaKkOBHHe 06BoOna-.
KHBaeT OTOENbHbIC KpPUCIAJUIBI APAaTOHMTA M KANBLMTA, KOTOpbIE CBs3aHbi
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MexJly CoGOM B BHMOE ONpENENICHHO OPUEHTHPOBAHHBIX OJIOKOB MM [Nac-
THH. B TO >Xe BpeMa OpraHMyecKas MaTpHLAa NPHCYICTBYET Tak>ke BHYTIpH
KPUCTAJUJIOB, OGBONAKMBasAg 3JIEMEHThI, KOTOPBIE BXOOAT B COCTAB KpPHUCTAll-
noB. Opranuyeckas Marpulia BCTpeYaeTCA TaKXKe BHYTPH KDPUCTAJIIOB BO
BCeX CIIOAX pPAaKOBMH: B MEpPIaMyTpPOBOM, KaJbIUTOBOM, HPH3MaTHUECKOM.
B mepnamMyrpoBoM clloe Oblla HalijeHa oOpraHHYecKas MaTpHla B BH[E
NpOCIIONKHM MeXJly OTAEIbHBIMH CJIOAMHM KpHCTalUIoB. ABTOp HM3MepHN
TONMUMHY (GUGPHIUT OPraHUYECKO# MATPHLBI PasHbIX CJIOEB PaKOBMH. BartaGe
MpEACTaBJfAeT, YTO OCHOBHOH CTPYKTYPOH DAaKOBHHbI SABIIAIOTCA OTAENIbHbIE
ClIOM  KPHCTAJljIoB, YepedyloluMecsi C OpraHMYeCKOHW Martpuueir. Perynauus
CTPYKTYpPbl DaKOBHHBI NPOUCXOOUT HOCPEICTBOM IepHOAHYECKOTO OTIIOXKE-
HAA CIIOEB OPTraHMYECKOH MATpUIBl MeXIY KPUCTAJIAMM KapOoHaTa Kanb-
uua (puc. 10, 11).

Teitnop u Kennemu [544] rakke HcCIenoBanyu paclojiOXeHHE CIIOEB B
paKOBHHAX [IBYCTBOpYaToro Moiumiocka Pinctada margaritifera, seipaGatbi-
Batouiero sxemuyr. Ha puc. 12 npencraBneHs! MHKpOOTOrpaduu MexmHpH3-
MAaTH:eCKHX CTEHOK KOHXHOJIMHA BHYTpeHHell HOBEepXHOCTH MPU3MaTHYECKO-
ro CJIOl paKOBHHbI. MHHepaibHble YaCTH PaKOBMHBI yfaleHbl nmpH o6pabort-
ke HClL Tejinop v KenHeou mpuIUTM K 3aKIIIOYEHHIO O TOM, UTO OTJIOXKEHME
kapOoHaTa KaJbliMl HAUMHAETCA OT Kpas PaKOBHHbI MpH aKTHBHOM YYacCTHH
- IOJIMMEPH30BAaHHOrO Geslka MepHOCTPaKyMa, 3aMOJIHAWILETO TaKdXKe IONOCTh
MeXOy pPaKOoBMHOH W MaHTHeH. Dbejlok mnepHocTpakyma MNepedBHraeTcs K
Kpaio, TOe NMPOUCXOAMT pOCT KpPUCTAJIOB KapOoHaTa Kanbliys, U PeryJHpy-
eT ux owioxeHHe. TakuM o0Opa3omM, MepHOCTpaKyM sABJIAETCH CyGcTpaTom
[ pOCTa BHELUHEro CJI0S pAKOBMHBI, KPOME TOro, OH MOAJEepXKUBAET
BOMHbIA 0anaHC »MBOro OpraHM3Ma. ABTOpbl OHHCBIBAIOT MpPOLECC pOCTa
BCEX CJIOEB PAKOBMH U [AalT JIMTepaTypy, MOCBALIEHHYI0 HCCIIELOBaHHIO
PaKOBHH COBPEMEHHBIX GeCHO3BOHOYHBIX B 3JIEKTPOHHOM MHUKpockone. ITo
UX MpeaCTaBJICHHAM, THABI CIPYKTYp PAKOBMH CBS3aHbl C TEHETHUYECKHM
KOJOM.

Habnopaworcsa 3HauMTeNbHbIE Pa3jIMuMA B COCTaBe aMHHOKHCIIOT GEIKOB,
HaXOOAIUMXCA B PAaKOBWHAX, B 3aBMCUMOCTH OT MOJIOXEHUA OPraHU3MOB B
bunoreHeTMYECKOM pAdy. 3aMeueHo, YTO COCTaB MATKHUX TKaHedt Tena
PasHbIX NpelCTaBHTeleldl THNIa MOJUIWOCKOB MOYTH OOMHAKOB. benkwu pako-
BHH OTJIMYANICA OT GEJIKOB MRHTHH OTCYTCTBHEM aMHHOKHCIIOT OKCHIIPO-
NMHa Y OKCWIM3HMHA, B TO K¢ BpeMs OHU COAEPXAT LHUCTUH, METHOHUH H
Bonblme konMYecTBa acmapardHoBoi kucnorsr [305, 309].

P u c. 10. JlexanbunpoBaHHas opraHuMueckas CTPYKTypa NepnaMmyTposoro cnos Pinc-
tada martensii. [InaTuHOBbI# cnoi, yBen. 16 400 [569]

o gexanbuMPOBaHUA KPUCTA/UTBI 33HUMa/M Kaxny Kamepy (temuoe). OHM OKpy-
JKEHBI MEXIUTaCTHHYATOW (ropH3oHTaNbHbie OGellble LIHYPbI) M MEXKPHCTAUTHYECKOR
(Bepgmcamaﬂue WHYPbI) OpraHM4ecKod Marpuuei, ¢pubpwuisl ee cocrtasisior 100—
200 A B nuamertpe
Puc. 11. JlekanbUMpoOBaHHAs YaCTh KANbUMOCTPaKyMa pakoBuHbl  Crassostrea virgi-
nica. IlnaTuHOBbIH cniod, yen. 45 000 [S69 |, Mexkpucrannuueckas (ropu3oHTasbHble 1

BepTuKalibHble WHYPHI) ¥ BHYTPUKDPHUCTANIMUeCKasl opraHuueckas mMarpuua (Gecnopsi-
HOYHO pacnono>xeHHbIC KOChle U HaKJIOHHbIE LLH Y Pbl)
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P u c. 12. KoHxHOmMH MeXKPHUCTUUIHYECKUX CTEHOK M BHYTPEHHeH NOBEPXHOCTH NpU3-
maTyucckoro cios Pinctada margaritifera L.

bbiio BBRICKA3aHO MHEHME O TOM, YTO MMHEPaJIOTHS M, BO3MOXHO,
OPHEHTAUHA KpPUCTAJIIOB MHHEpaIbHOH (ha3bl, a CIICHOBATENIbHO, H Mopdo-
JIOTMA PAKOBHH 3aBHCHT OT CBOMCTBA M COCTaBd OPraHMYECKOHW MAaTpHIibi
[318]. B Hacrosuee BpeMs yXe MMEWTCH HEKOTOpbie CBEJEHHS O IpoLec-
CaX KPUCTAJUIM3aLUM DAKOBHH COBPEMEHHBIX MOJUIIOCKOB. JTH HCCIEHOBa-
HHA ApeAcTaBiAT GONBILON MHTepec KaK AJIA TEOXMMHYECKHX, TaK M [ns
Guonormueckyx 3ammwoueHuit. B o630pHo# cTaThe, onybnukoBaHHO# B 1960T.,
BunsGyp [578] onmucan wuctopum M3yueHMs KanbuMbHMKAUMM PAKOBHH
MOJUTIOCKOB M [ajl MCUYEpPNBbIBAIOILYH [UIA TOTO BpPEMeHM JMTepatypy Io
3Tomy Bompocy. OH yka3zanm Ha GOJibiIy}0 pOJIb MAaHIMH M poiib oBMeHa
BElLECTB, B TOM uHclie JeHCIBHe (epMeHTa YTOJIbHOW aHrMApa3sbl B MpOLEC-
cax xanbuubukauuu. bBbiza ycraHoBneHa GoJbLIaA POJIb OPTaHHYECKHX
KHCJIOT, YYACTBYWOWIMX B TpUKapGOHOBOM LMKIIE, a TaKXe PoOJb IJMKOTeHa
B IepeHOCe YTNeKHCIoThl. Buibbyp npenoxus cxeMy BO3MOXHOro o6pa-
soamus COp, HeoGXomuMoro misi 06pasoBaHMs KapGOHATOB PaKOBMHBI, &
TaK>Xe HYTH OOpa30BaHUA KOHXHONMHA.

B aroit cxeMe aBTOp HOMbBITANCsA CBA3ATh MpoliecC 0Gpa3OBaHHA PaKOBHH
¢ 06MEeHOM BelLeCTB XXUBBIX MOJUTIOCKOB.
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CXEMA IIPOLIECCA MUHEPAJIM3 ALIUM B MOJUTIOCKAX [578]

A~

..——-—((‘03) H,CO, co,
duKxcanus MaHTHS
L TTMKOTeH __/ TpUKap6OHOBBII o
(—\ KUCHOTHBIA LMK 2
AMHHOKHCIIOTHI / yToJbHas
\ aHTHapasa
6enok
\\ )4
< wapBonarh KapBOHaThI
KOHXHOJIMH \
PAKOBHHA

BaraGe u BwinGyp [570] Ha oCHOBaHMM 3KCrEpUMEHTATbHBIX NAHHBIX
I0Ka3a/M BJIMSHHE CBOWCTB OpPraHMYECKOHW MATpHilbl Ha THI KPHCTAJUIH3a-
UMM PaKOBHHBI MoJuttocka. BunsOyp u BataGe [580] mnpenmmonarawrt, yro
GeslkM B accouMalM¥ € MyKornoJiMcaxapuiaMu obecneunBarT oOpasoBaHue
OPTraHUYeCKoW OCHOBBI, HA KoTopoi GopMHpyeTcs KaubuUDHIHPOBaHHAs
CTPYKTYpa MOJUTIOCKOB.

Ha npumepe MccnenoBaHMA  OpraHMYecKO#  MaTpuupl CbenoGHOIO
mommiocka  Ellipto complanatus u mommocka Arina ripida, a  rak-
K€  OpraHMYeCKOM MaTPULBI, BBIAENEHHOW M3 TNeplnaMyTpoBOTo CJOA
ATMOHCKHMX JKeMUYXHbIX pakoBMH Pinctada martensii, um ymanoch mnoka-
3aTh yyaCTHe OpraHW4YeCKOH MaTpuupl B 0Opa3oBaHMM aparoHura. OHM
BbIJIEJIMAN OPraHUYECKYl0 MaTpHily M3 BCeX PaKOBHMH IIPH HOMOUIM OEKaJlb-
UMpOBAHUA 3THWICHIWAMHHTETPAayKCYCHOM KHUCIIOTO#. PakoBHHBI BCex Bbilile-
NEpEeuUCIIEHHBIX MOJUIIOCKOB COCTOSUTM TOJIBKO M3 aparoHMTa. BeimeneHHas
OpraHuyeckass MaTpuua MOMEMIANIaCh MeXJy MaHTMe# X PaK OBMHOH >KMBOTO
Motrocka Crassostrea virginica, pakoBHHa KOTOPOTO COCTOSJIA TOJIBKO M3
KanbyuTa. Yepes 24 vaca Obiia HM30JMpOBaHA OpraHMYecKas MarpHiia U3
PaKOBHHBI M HCCIIE[IOBaHZ B MOJIAPH3aLMOHHOM MHKpocKomne. B GemxoBoi
Marpyue ObITM OOHapy>xeHbl KpPUCTalUIbl aparoHuTa. Ha oOCHOBaHMM 3THX
HCCieqoBaHUii aBTOPbI HPHIUIM K BBIBOAY, YTo GelKkoBasA MaTpulla XapakTe-
Pu3yercs cneunMUYHOCTbIO M CIYXHT OCHOBHbIM (akTOpoM 0Opa3oBaHHMsA
KPHCTAINIMYECKOTO THUMAa PAaKOBHHbI MOUIIOCKOB. QOHAKO 3TH OMNBITHI €IUe
He mpuBenyM K OOBACHEHHI0 MpOueccOB 06pa30oBaHUA aparoHMTa M KasblMTA
B pakoBMHaX MOJUIIOCKOB. B To ke Bpems OHM MOKas3ajiM, YTO B YCIIOBHAX
XMBOTO OpraHM3Ma BO3MOXEH CPABHUTENIbHO ObICTPBIH NMEpeXoH, aparoHMTIa
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B KaIbLUMT MOA HACHCTBHEM OPraHMYeCKOH MATPHLb! H NPUCYTCTBYIOIIHX B
Hell ¢epMeHTOB, HapHMEP YTOJIbHOM aHTHApAas3bl.

B HacTosililee BpeMA MMeeTCS HECKOJIBKO paboT, MOCBAILECHHBIX HCCIENO-
BaHMI0 Pa3lIMYHBIX (ppaKiMii OpraHUYecKOH MaTpULbI, BHIIETIEHHOR M3 paKo-
BHH Da3sHbIX MoiutiockoB {318, 474, 539]. Bonblioe 3HauYeHHe HMeeT
TAKXe Mpouecc o6pa3oBaHMA creuMdUYECKOd OpPraHMYeCKOH MATpHIIbI.
Buns6yp [579], a 3atem Xeiip u-JitGencon [384] ycranoBunM, yro B
XHBBIX MOMIIIOCKAX MeXTy MaHTHEH M BHYTpeHHeil MOBepXHOCTBI0O PaKOBH-
HBI HMeeTCs TOHKHH croit 0co60H XMAKOCTH, KOTOpasd ABIIAETCA CEKpPEeTOp-
HbIM BBIJIESICHNEM MAHTHM M COIEPXHT DACTBOPMMEIE IIOJIMMEpbI, B OCHOB-
HOM — pacTBOpHMbE Oenok. M3 3TOTO COA NpPOUCXOOMT OQCaXKOEHHE U
06pa3oBaHHe HEepaCTBOPUMON OpPraHHMYECKOH MaTpHIbl, MPOHM3bIBAWILIEH BCe
ClIOM pPaKoBHHbIL. PacTBOpHMBIA GeOK 3TOro MPOMEXYTOUHOTO CIIOA OT/IH-
YaeTCA OT HEPacTBOPMMOH OpraHMYeCKOH MATpHIbI PaKOBHH BBICOKMM CO-
hepxaHueM TrMCTHOMHAa (0KOJIO 25% OT OOLIEro KOJHYECTBA AMMHOKMCIIOT) .
Bo3MoxHo, 410 06pa3soBaHMe crneuMpHYecKO# OpraHMYeCKO#l MaTpMIbl pa-
KOBHMH GeclOBBOHOYHBIX CBS3aHO C HEATENPHOCTBI0O HYKJIEMHOBBIX KHCIIOT.
Ha ocHoBaHuM cTpoeHHA GeJIKOB U MOPAHAKA aMHHOKHC/IOT B ITOJIMIIETI TUIHOM Lie-
m1 oprauuyeckoit Matpuubl Tlaymuar u Uykepkanmm [484] cumraior BO3-
MO>XHBIM. OGHADY>KMTb 3BOJIIOLHOHHBIE M3MEHEHHS, YTO MOXeT [aTh LEHHble
CBefieHusA Ui naneoGuoxumuy. [Ipy momowy 5MeKTPOHHOH MHKPOCKOIHMH
yHanoch M3yuHTb pOCT NEpPNAMYTPOBOTO CIIOS HEKOTOPbIX BMACB MOJUIIOC-
KOB. DBbuta 3ameueHa ocoGas GYyHKUMA JIMTaMeHTa, COEIMHAIOLIETO
CTBOPKH paKOBHHBI, B 0o6pa3oBaHuu aparonuta. [lo MHenuio BeBenannepa u
Hakaxappl, B pakoBMHaX /BYCTBOPYATbIX MOJUIIOCKOB MEPBOH CTYIEHBIO
MpeKpaiieHus GopMHMpOBaHHus, OTIIOXKEHUA KPUCTAJUIOB ABIACTCA MOJIMMEPH-
3aUMA ONpENe/IeHHON GpaKiUMH TOHKOrO CIIOA 3MUTENHA, KOTOPbIH perynu-
pyer pocT, 06pa3oBaHHe KPUCTAUIOB H [CHCTBHE OPraHMYeCKOH MaTpHLIbI
{291, 292].

Matseit [474] mnpemioxmn cxemy 0Gpa3oBaHHA HEPAaMYTPOBOrN CIIOA
PaKOBHH MOJULTIOCKOB H YCTaHOBHJI pa3jiMiHe B ero (pOPMHpPOBaHMM s
PaKoBHMH Ledanonos, racTpono 1 ABYCTBOpYaThIX. bsula TakXe npepnoxe-
Ha cXema 3BOJIOUHH CTPYKTYpbl paxoBHH Opaxuonopn. ITompoGHeiii kpuTH-
YeCKHH 00630p rHmores, OOBACHAIIMX MyTH 06pa3’oBaHMA PAKOBMHBI U OT-
OenbHbIX €€ CIIOEB B MOJUTIOCKAX, 6buT onyGnukoBaH HegasHo U.C. Bapcko-
BbiM [12]. 3acnyxuBaroT BHMMaHMA OBE THIIOTe3bl, NMpPEIIOXEHHbIE LIS
00bACHeHHA OOpa30BaHMA KPMCTAJUIHYECKOH (a3bl B CKEJNETE MOJITIOCKOB
3@ CYeT OpraHMueckod Matpuipi. Ilo nepBoi rMmorese MPOHCXOOMT poCT
KPHMCTajuIoB KapboHaTa Kanblus Ha CBOGOMIHOH MOBEPXHOCTH KOHXHOJIMHO-
BbIXx MeMOpaH B 3aBHCHMOCTH O HAJIMUMA B MOC/EIHUX aKTHBHBIX yyacl-
ko (rumore3a “templata’”). Ha OCHOBaHMM BTOpPOHl THMIIOT.3HI POCT KpHC-
TAJLTO3 NMPOMCXOAMT B pE3yNkTate 3amOJIHEHMA MONBIX AUEEK, HAXOAAUIMUXCH
B CHOpMHpOBaHHBIX OpraHMYecKMX cnosx. OfHako nocliegHue paGorbi
dpbena u Bara6e [337] nokasaiu npeumyiectBo nepBoii rMmoTessl. IIph
NOMOLUM TPAaHCMHCCHOHHOTO ‘M CKAaHIMPYIOLIEr0 3JIEKTPOHHBIX MHK POCIIO-
nos JpbeH u Batabe OGHapyXWM NONbie NPOCTPaHCTBA MeXHAY OBYMH
-CTPYKTYpaMu [eplaMyTpOBOTrO CJIOA pakoBHH. OHM NOKa3ayH, YIO NMEepBO-
HaYaJlbHBIH pPOCT KPHMCTA/UIOB NPOUCXOJHT He NyTeM 3aMOJIHEHHS IIOJIbI>
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MPOCTPAHCTB, 4 HA TPAaHMUE C MNPU3MATHYECKHM CII0EM M  DzCTyILHE
KPMCTAJlJIbl HMEIOT CBOI0 COGCTBEHHYI0 OPraHMYECKYH OBOJIOUKY.

HaGmwopaemoe Gonbinoe pasHooGpa3ue B CTpPyKType CTpOEHHS paw OBUH
MOJUTIOCKOB, OTHOCALUMXCA K PasHbIM KJjlaccaM, OCOGEHHO B CIpYKType
[BYCTBODYATBIX MOJUIIOCKOB, Jamd ocHoBaHue Teisopy [543] mpemnoxuts
cXeMy BO3MOXHOH 3BOJIIOLMM CIIOEB [BYCTBOPYATHIX PAKOBHUH MOJUTIOCKOB.
BbUlO0 YCTAHOBJIEHO, YTO XHMHYECKHH COCTaB OPraHMYECKOH MAaTpHIbl paKo-
BHH MOIUTIOCKOB, NPUHAIUIOKAMIMX K pasHbIM KJacCaM M Jaxe K BHIaM,
pasimueH. BackoBuax [568] wuccnemosan Gonee 400 BHIOB COBpeMEHHBIX
Mo/uTIocKoB. OH mnoKasan, YTo B CpefHeM OeJIOK KOHXHOJIMHA COHEpPXHUT
16,6% N, 51,1% C, 6,6% H, 0,75% S. OpHako B 3aBHCHMOCTH OT KJIACCOB
MOJUTIOCKOB M 3KOJIOTMYECKHMX YCIIOBHH COCTaB Ge/IKOB MOXET HECKOJbKO
pasnuyaTeca. Mosiofble 1 3MGPHOHANbHbIE MOJIUTIOCKH COAEPXAT OYeHb MAJIo
CaCO3 no cpaBHeHWI0 co cTapbiMu. IIpu TMEpONH3e OPraHUYeCKOH MaTpu-
bl PAaKOBMHBI MOJUIIOCKOB UM Obuto oOHapyxeHo 17 amuHokucnor. B
33BMCUMOCTH OT KOJIMYecTBa OeJika B PAaKOBHHAX, XapaKTepHOTro IJIsi AaH-
HOro BM/Aa MOJUIIOCKOB, COfEP>KaHHe aMHHOKHCIIOT B T'MApPONHM3ate BapbH-
pyer.

YcTaHOBJIEHO, YTO CBOMCTBA M COCTaB GeJIKOB, BXOIAIIMX B COCTaB
OpraHMyecko?l MaTpULbl PAKOBHH, Pa3fiMUHbl B 3aBMCHMOCTHM OT MONOXEHHS
OpraHu3ma B (UIIOTEHETHYECKOM psANY, B TO Xe BpeMsa COCTaB GelIKOB
MATKMX TKaHe# Tena pa3HbIX MpEACTaBHIENed THIA MOJUTIOCKOB HOYTH
onuHakoB. OCHOBHOE pa3nuuMe GelKOB MaHMTHH OT GENKOB PaKOBHH BCeEX
KJIaCCOB MOJUIIOCKOB 3aKJII0YaeTCA B TOM, YTO OHM COHEPXKAT aMHHOKHCIIO-
Tbl OKCHIIPOJIMH M OKCHJIM3UH M He coiepXaT UMCTHHA M MeTHoHuHa [77,
319]. [Herewec M coaBtopsl [319] ompenmenunu copepkaHHE OTHENbHbIX
aMMHOKHCIIOT B DaKOBHHax 5 BHOOB Momockos (Tabm. 12). Hecmotps Ha
pasMude B KOJIMYECTBEHHOM COOTHOIUEHWM aMHHOKHCIIOT, Iis Bcex Genmkon
PAKOBHH XapaKTepHO BBICOKOE COMEPXaHWe IVIMUMHA, aTaHHHA, CEepHUHa,
YacTO TITyTAMHHOBOH KHCIOTHI. PacueT KonuyecTtBa aMHHOKHCIIOT, BBIPaXKeH-
HbIi B CpPe[HMX UMCIIaX OCTATKOB KaXao#l amuHokucnotel k 1000 ocratkos
BCEX aMMHOKHCIOT (C y4eToM MOJIeKyJIApHOTO Beca Genka) GbUl mpemio-
xeH Ipoccom [370]. B HacTtosluee BpemMsa MHOTHE HCCIIefOBATeNIH MOJb3Y-
oTCA TaKUM C1ocoGOM pacyeTa KONMYeCTBA aMMHOKHCIOT, TaK KaK HApH
€ro MOMOIIM MOXHO GoJlee OTYETIMBO BbIPA3HTb COOTHOIIECHHE KOJMYECTBA
OTAENBHBIX aMHHOKHCIIOT B Hccienyemom Genxe. Ocoboe BHUMAHHE ATOHC-
KHX HCcriefioBaTelleil GhIIO yHerneHO M3yYeHMI0 paKOBHH MOJIIHCKOB, BhIpa-
GareBatommx >xemuyr. TaHaka ¥ coasTopnl [538, 539] wuccnemoanu opra-
HHYeCKOE BelIeCTBO MeplnaMyIpa XeMuyTra H mepiamMyTpOBOIO M IPU3MATH-
YeCKOTO CJIOEB, BBIHENEHHBIX M3 pakoBuHbl Pinctada martensii. Hmm
BlepBbie ObUTM BBIIENEHBl K3 DAakOBHH 3T0r0 Mojumocka 4 ¢pakuuu
KOHXMOJIMHA, OTJIMYAIOIIMECH APYT OT [pYra Mo pacTBOPHMOCTH, a8 TaKxke
Ollpefie/ieH COCTAB AMMHOKMCIIOT KOHXHOJIMHOB, BBIJEIIEHHBIX H3 DAa3HBIX
CIOeB paK OBHMHBI.

Oxasanoch, YTO CYILECTBYIOT TAK)Ke Pa3jIMyYMA B KOJMYECTBEHHOM COOT-
HOLIIEHMM OTHENIbHBIX AMHHOKHUCIIOT GeTKOB OQHOrO M TOTO Xe CJIos paKo-
BuH (HanpuMep, MNeplaMyTPOBOrO) B 3aBHCHMOCTH OT MPHHALIEKHOCTH
Monmiocka K TOMy WIM Apyromy kiaccy [383]. Beuio Taxe yCTaHOBJIEHO
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Conep)xamle AMHHOKHCIOT B COBPCMCHHSY)

AMHHOKHCIOTBI
(Ha 1000 OCTaTKOB aMMHOKMCIOT)
Bun Mosuiocka é §- z § § - - .
e 8w T T S W = = <
< S &= o = I g El T
Ess | 2| 5 |gEe | & : 2
g T 5 E' @ E b 5 =4 [ <
Argonauta hians 125 66 167 70 19 191 32
Loligo 74 40 52 44 151 131 158
Nautilus pompi- 83 14 110 49 8 338 231
lius
Sepia 116 43 98 73 107 120 106
Spirula spirula 130 51 144 171 71 103 66
Tabauya 12 (oxoH4aHu« .
AMHHOKHCIIOTBI
(1a 1000 0cTaTKOB aMHHOKMCJIOT) lana-
- Benoxk
Buy Monnwcka S 2o 5 I'moxosamun. | 7033 | im0
a v B3 X MKT/T MME, | caxap
E % 8% . £ MKT/T
IS4 TS0
$E 2252
Argonauta hians 0,0 37,261 80 265 108
Loligo 0,0 482,676 - 3 2
Nautilus pompi- 0,0 20,314 664 24 30
lius
Sepia 0,0 10,546 57 2
Spirula spirula 0,0 16,601 10,046 12 2

pasiiMude B aMHUHOKMCIOTHOM cocTaBe GeskoB MepaMyTpOBOrO M HPH3M =
THYECKOTO CJIOEB PAaKOBHMHBI OJHOTO M TOTO Xe oprammsma [271, 297].

B T1abn. 13 Ha npuMepe HCCIIEIOBaHMA pPaKOBHH [BYX COBPeMeHH!
MOJUTIoCKOB Arina nigra u Pinna nobilis oruernuBo BMAHO pasnuume :
KOJIMYECTBEHHOM COOTHOIIEHHH aMHHOKMHCIOT B HNEPIAMYTPOBOM M MPU3M
THYeCKOM CJIOAX OHHOTO M TOTO e MOJUIoCcKa. Bbicokoe comepixak
TIMLMHA, alaHHHAa, CepUHa M acHaparHHOBOW KHCIIOThI XapakTepHO [
KOHXMOJIHHA MEplaMyTPOBOroO CJIOA PaKOBHMH BCex MOIUTIOCKOB. KoHxuon !
NPU3MOBOTO CJIOA OTIIMYaeTCA OT KOHXMONMHA MeplaMyTpoBOro cios Gos >
HH3KUM COEpXaHHEM aJlaHWHAa M CepHHa.

B Hactosmee BpeMs H3BECTHO, YTO aMHHOKMCIIOTHBIA COCTaB GeJK “
KaJIbHTa OTIIHYAETCA OT COCTaBa AMHHOKHCIIOT OeNIKOB, HaxoJAuuxcs
aparoHure. Briepsble 370 pa3nMyuMe B COCTABe aMHHOKHCIIOT ObINO yCTaH !
neso B 1951 r. [502]. BareM paannume B cOCTaBeé aMHHOKHCIIOT aparoH: -
M KanbuuTa GbUIO TMoOKa3aHo JibencoHoM [268]. B kanbuute yCTaHOBIE
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Tabauya 12
paKOBHHAX MOJLTIOCKOB [319]

AMHHOKHCNOTHI
(Ha 1000 0CTATKOB aMHHOKMCIIOT)
T . : ]
A B < < = E

Eolor |f.E | F | E|E ]| E |
o B - 3= = a zx gz o 5 )
5§ 2 sz 25 B H & g & ] g )

76 46 5 50 14 29 39 3 39 11 19

0,2 65 10 24 19 66 26 16 SS 8 8

9 16 4 15 25 12 54 0,4 2 04 28
28 40 10 20 51 60 21 0,0 38 49 22
31 . 39 10 PR) 43 25 27 12 31 4 65

fonee BbICOKOE COMEpXKaHME ACMAParMHOBOH KHUCJIOTHI, CepHHa M IJIMLMHE,
yeM B aparoHHre. B 1o e BpeMA aparoHuT comepxutr GoJblue JieilMHA H
npoiMHa. B pe3ynbIaTe CPaBHHTENIBHOTQ HMCCIIEJOBAHMSA COCTaBA 3MHHOKHC-
70T B aparOHHTOBOM M KaJIbLMTOBOM ClOsix Baja mpuiues K 3aK/IHOYEHHIO,
YT0 KOHXMOIMH OBOHMX ClloeB MNpencTaBisger coGol XOHOPOMTHH-CYibdar-
NpOTEHHOBbIH KOMIJIEKC HIIHM NPEHCTaBiigeT coboil KOMIIEKC MYKOHpPOTEeH-
HOB, CBA3aHHBIX C Cylib(aTHHIMM TI'PYNNAaMH KPUCTAUIOB paxoBHHbI. Hamm-
we Ccynbbatnonucaxapugos B OPraHMYECKOH MAaTpHie PaKOBHHBI YCTPHLI
6bi10 moxazaHo Cumkuccom [519]. Bruto Takke yCTaHOBIIEHO HEKOTOpOE
pasnHuMe B cocTaBe GeJIKOBOM MATPHIbI, BbIAENIEHHOH M3 aparoHUTa M
KaJibiMTa CheNoOHBIX MoJUlckoB Mytilus californianus {378]. Hpu stom
NOKa3aHo, YT0 B Oejike M3 KalbiMTa COOAEPXUTCA OGOJbllle KUCIBIX M
MeHpIlie OCHOBHBIX aMHMHOKHCIOI, YeM B 0enke, BbIIEJIEHHOM H3 apa-
TOHUTa,

bonee nompoGHO H3yueHa OpraHMYecKasd MaTpHlA PaKOBHHBI KapakaTH-
Upt (Sepia). PakoBuHa KapakaTMUpl COCTOMT M3 aparonuTa. Cenmusa WIH
Kapakatuua otHocutes K kiaccy Cephalopoda, x mopxmaccy BHyrpeHHepa-
KoBunHbix Endocochia. K 31oMy nomkinaccy OTHOCATCA Tak)Xe OCbMHHOTH,
KajpMappl, CIHpYJa, U3 MCKOMaeMsIX — GesieMHUTBI. PakoBHHa y 3THX oOpra-
HU3MOB HAaXOHNMTCS BHYTPH Tejla, MAHTUA MpPHMKpENJIeHa K BHEIHe# CTOpOHe
PaxoBHHbI. BHemHM# BHA cenuM — Kapakatdupl {Sepia) npuBeoeH Ha pHc.
13. CoBpemeHnHble KapakaTulibl (CENHMH) M CIMPYIIbl SBIIAIOTCA NpeICTaBH-
Tenamu orpspa Sepia Naef. TlonmoxeHMe pakOBHHBI B Telle CelHM CXeMaTH-
YeckH mpepcraBsieHo Ha puc. 14.

B monorpaduu [I.I1. HaitnuHa {174] npencraBned Matepuan mo cCTpoe-
HMI0 pakoBMHBI COBpEMEHHBIX CenHil. PakoBMHa cenMH MpencraBiisgeT coboii
T0pucTy10, OBajIbHYI0 IJIACTHHY, COCTOAILYI0 W3 4 OCHOBHBIX YacTeil: IIUTa,
Ubma, wmm poctpa, M ¢apmakoHa — B3yt u BuIkH (puc. 15 u 16).
CBepxy HOPHCTBI CNOM PAKOBHHBI MOKpPbIT TOHKUM poroBbiM ciioeM. Ho
KpasM pakoBMHBI HMeeTCA PpOTOBOM croit (Kpail mwmTa, cM. puc. 16).
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CocTaB aMMHOKMCJIOT KOHXHOJIHHA NepiaMyTpOBOro H NMPH3IMATHYECKOro

Arina (Pinna) nigra
nepnaMyTp NPU3IMOBbIK CNIOM
AMHHOKHCIIOTBI
. MOTIEeKY-
MKT/T N, % NApHasn MKT/T N, %
dpakuus

Ju3un 247 1,9 1,8 145 0,7
TucTuaMn Cn. - - © 70 0,3
ApTHHHH 658 - 4,2 4,1 252 1,1
AcnaparusoBas KHCJ10Ta 1535 12,8 12,6 1750 9,6
Tpeonun 153 1,4 1,4 173 1,1
CepHH 920 9,7 9,5 530 3,7
nyTaMBHOBas KHCNOTa 556 . 4,2 4,1 330 1,6
Mponuu 239 2,3 2,3 314 2,0
Timus 1320 19,5 19,2 4390 42,2
AnaHuE 2514 31,4 30,8 530 43
Haoneiuun 309 2,6 2,6 334 1,8
Banuu 266 2,5 2,5 930 5.8
Jlehunn 503 4,3 42 1220 6,8
THpo3ux 279 1,7 1,7 2130 8,6
DeHunanaHvH 442 3,0 29 472 21

101,5 99,7 91,9
AMUHHSBIHR a30T 1260 - - 1930 -
AMMHaK 151 99 - 70 3,0

PoroBoit cnoii ABNATCA, BEPOATHO, NEpPHOCTpaKyMOM. B ormenbHbIx
YaCTAX  pAaKOBHMHBI  KapakaTHUbl  COJAEpXKaHMe  a30Ta  pa3lIHyHO
(1abn. 14).

Bruta uccnemoBaHa Takxke OpraHWYecKas MaTpHLa HOpYroro BHA Kapa-
KatMupl — Sepia pharaonis, HaliperHo# B AHmamMaHCKoMm Mope (TaGn. 15).
B rugponusatax OpraHuyecKod MaTpuupbl, BbIENEHHOH H3 MEpPHUCTOro H
pOroBOro cioeB pakoBHHbI Sepia pharaonis, Gbu10 oGHapyxeHo 15 ammHo-
KHCJIOT, KpOME€ TOro, Ha XpOMaTorpamMmax ObUIO YCTaHOBJIEHO HAIMYHE
HHCTHHa M Tnioko3amuHa [103]. CpaBuMTenbHele [aHHblE O CONEpPXKaHUH
aMHHOKHCNIOT B CJIOAX PAaKOBHHbl KapaKaTHubl MpPEACTaBJIeHH! B Tabnm. 16.
Hexoropoe pa3nHuue B KOJIMYECTBEHHBIX COOTHOIUEHHAX AMHHOKHCIIOT, BU-
OMMO, CBA33aHO C BHIOBBIMHM pa3IHUMAMMH HCCIE[OBaHHBIX PaKOBHH Sepid
pharaonis u Sepiaesculenta. MHOrHe HcCIenOBaTENH OTMEYAIOT XOPOLLIO BBIPa-
XEHHOE BHIOBOE paliMuMe B COCTABE aMHMHOKH(JIOT OPTaHHYCCKOH MAaTpHLb!
PaKOBHH MOJUTIOCKOB. XapaKTepHO, YTO COCTaB aMHHOKHCIIOT pPOTOBOIO
C10S PaKOBMHBI HECKOJIBKO OTJIMYAaeTCA OT COCTaBA aMMHOKHCIIOT MEpHO-
CTpaKyMa [pYrHX BHJOB MOJUIIICKOB BBICOKHM CONED)XAHHEM CepHHa #
aCTaparkHOBOM KHKCNOThl. BO3MOXHO, YTO B pOTOBOM Cjioe 0OpasyroTcd
KOMIUIEKCH KOHXHONHHA C MykononucaxapunamMu. Takol komrnekc Tep”
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Ta6Gauya 13
C/10€B PAKOBHH COBPEMEHHbIX MOJLIIOCKOB [297]

—r

Pinna nobilis
nepnamyrTp NpHU3MOBBIA Cl0#

MoJIeKy- MoneKy- MoneKy-
nsApHas MKT/T N, % nspHan MKT/r N, % nfApHas

¢ppaxumsn bpakuun Ppakuma
0,8 176 1,6 2,3 110 0,5 0,6
04 Cn. - - 89 0,4 0,5
1,1 390 3,0 4,3 365 1,5 1,7
104 948 9,6 13,5 3920 20,5 233
1,1 111 1,3 1,8 231 1,4 1,5
4,0 499 6,4 9,0 617 4,1 4,6
1,8 320 2,9 4,1 348 1,6 1,9
2,2 118 14 2,0 316 1,9 2,2
46,2 829 14,9 21,0 3500 32,5 36,9
4,7 1353 80,5 28,9 640 5,0 5,7
2,0 177 1,8 2,6 558 3,0 34
6,3 145 1,7 24 833 49 5,6
14 262 2,7 3,8 740 39 45
9,3 177 1,3 1,9 1200 4,6 5,3
2,3 208 1,7 24 508 2,1 2,4
100,0 70,8 100,0 879 100,0

- 1036 - - 2020 - -
- 134 10,6 - 90 3.7 -

MOOMHAMMYECKHM M JJIEKTPOCTATHYECKH MOXeT ObITh CBA3aH C MpPOLECCAMH
obpa3oBaHMA kapOoHaTa KajbMA B paKoBHHe [564-566].

Paannue B aMMHOKHCIIOTHOM COCTaBe Pa3NKYHBIX CIIOEB PAKOBHH COB-
PEMEHHbIX OBYCTBOPYAaTHIX MOJUTIOCKOB OBbLIIO YCTaHOBJIEHO paHee SNMOHCKHM
uccregoBateneM AkuAMOW [275], xoTopeli CBA3bIBaeT 3TH padiMuMsA CO
CTPYKTYpOil paKoBKHbI, crienduyHOCTbI0 ee cTpoeHua. Jlerenc u ngp. [319]
ONpefeNIMIH COCTAB aMMHOKHMCIIOT B pakoBHHaX 5 BHAOB MOJUIIOCKOB
knacca Cephalopoda ¥ mokasanu Gonpllyio BHAOBYI0 CnenudHuyHOCTH Gen-
KOB_ pakOBHH.

Bsuio onpeneneHo conepxxaHue yrileBoooB M aMHHOCAXapoB B OpraHHUeC-
KO MaTpHIie, BbIIe/IeHHOM K3 CJIOEB paKoBKHBI Sepia pharaonis (cM.crp. 76).
B porosom cnioe u3 apyroro Buma-cemu — Sepia of ficinalis  (ATnantrueckwuii
OkeaH) O6wiio oGHapyxeHo 13% yrnesomos. Takum o6GpasoMm, poroBoi
CIIOH oTNMYaeTcss OT NMOPHCTOTO CNIOA NMOBBILIEHHBIM COMEPKAHMEM Yr/IeBO-
noB u r1OKO3aMHHA, OJJHAKO €ro KOJIHYECTBN NO OTHOLIEHHIO KO BCEMY
Becy pakOBHHbI 3HauMTeNnbHO MeHblue (2,75%). XapaKTepHO BbICOKOE
ConepkaHMe TINIOKO3aMHHa B THApojaM3aTax oOoMx clloeB cenuH Sepia
pharaonis, 4To paeT OCHOBaHMe cpenars NPEMIONOXKERUE O MPHCYTCTBHH
XUTHHa B OpraHmvyeckoi Mmartpuue. [Ipu moroumm xpomarorpaduu Ha Gymare
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ObUTM  OGHapy>XeHBbl TJIIOKO3aMHH, TrajaKkTo3aMMH H 3 HeMpeHTHMUHMPO-
BaHHbIE aMMHOCaXapa, KOTOpPbIE HAa OCHOBAaHUM JIMTEPATYpPHbIX HAHHBIX
[304] MOTyT COOTBETICTBOBaTh MO IOJIOXKEHMI0O HAa XpoMaTorpammax D-
¢pyKTo3amMuHy, D-maHHO3aMMHYy M D-kcwiosamuHy. B poroBomM u mopwc-
TOM CJIOAAX HAXOOATCA OJHM M Te e aMHHOCaxapa, 4YTO YKa3biBaeT Ha
NpUCYTCTBHE OJHMX H TeX >X€ MYKONOJIHCAXapu/iOB B COCTaBe OpraHUyec-
KOH MaTpHIpl OOOUX CJIOEB M, BEPOATHO, Ha NPUCYTCTBHE XUTHHA.

HemaBro I'wsiec 1 ArHuxoprpu [355] BbimenmwnM XMTHH U3 KJII0EBUIHOTO
orpoctka Sepia officinalis, KoTopslii pacnonoXeH 0KOJIO POTOBOH MOJIOCTH
#MBOTHOro (”kiioB nonyras”). XoTa 3TOT OTPOCTOK HE CBA3AH C PAaKOBH-
HOM, Bce e oOGHapyxXeHHEe XHTHHa B CENUM [aeT BO3MOXHOCTb CYOHUTb O
cnocobHOCTH opraHM3mMa BbIpabaThiBaTh XUTHH U O NPUCYTCTBUM XUTHHA B
pakoBuHe >xuBoTHoro. Ilpu WcClleoBaHMM OpraHMYeCKOM MATpHIp! PaKOBH-
Hot Sepia officinalis u xanemapa Creremad [527] BIOENMI npemapar,
coctapismmi 2% or konmyectBa Oenka, UK-cmekTp KoTtoporo 6but
MIECHTHYEH XUTUHY.

Hanuune xuTHHAa B OpraHMYECKOH MaTpHle pakoBMHbI Sepia pharaonis
6bUI0O MOJTBEPXKAEHO MCCIIENOBAHUAMH NpH mnoMomd UK-crnek TpoCKoIHH
[103]. MK-cnexTpbl OpraHMYECKOH MaTpHIibl POTOBOTO H NOPHUCTOFO CIIOEB
PAKOBHHBI HCCJIENIOBAHHOM CenMH mnoka3aHbl Ha puc. 17. Tlpu cpaBHeHuH
CMEeKTPOB OpraHMYeckoil GpakuMH M3 pOTOBOTO CJIOA (d) M NOPHCTOTO
cnoa cemun (6) co cnekTpaMH paunenTHaoB DL- mivwn -miuvuuHa (8) M
DL -anaumn-DL-cepuHa (2) MoXHo cuenars BeiBog, uto MK-cnextpbl nor-
JIOLIEHMA KOHXHOJIHHa pPOTOBOTO CnoA HMeloT Gonblioe cxoncrso ¢ UK-
CHeKTpaMu 1fOIJIOWeHUs 3THX gunentuaos. OOHapyxeHo, uto K- cnek Tpei
NOTTIOIEHUA IJTHX COEOMHEHMA coBNapgalT no Habopy dYactor B obnacTu
4000—7000 cm™ !, Ho B HEKOTOPBIX CIIYYasiX HMEKT PasfIMYHYI0 MHTEHCHB-
HOCTb. JT0 pa3iMuMe MOXHO OOBACHUTD NMOBBILICHHBIM COHNEPXAHHEM IIIH-
UMHa, ATaHMHA W CEPHHa B Npenapatax KOHXHOJMHAa M3 POTroBOro Cinosi H
OTHOCHTE/IbHO MEHBLIMM COAEpXaHWEeM B HUX acmaparHHOBOH KHCIIOThI (10
CPABHEHMIO C OpPraHMYeCKHM IpCENapaToM H3 MOpPHCTOro cios). B npemapa-
Te, BBIJIEJEHHOM M3 NOPHCTOTO ClodA, GoJiee APKO NPOABIAETCA NPHCYICT-
BHC XMTHMHAa, TaK KaK CIEKTp NpernapaTa H3 MOPHCTOTO CJIOA BKJIIOYAET BCE
TOJIOChI, XapakTepHble MJiA XMTHHA (cM. puc. 17,6, 0). UK-cnexipbl KOH-
XHOJIHHOB M3 POTOBOTO W MOPHUCTOTO CJIOEB 3HAYMTEJIBHO OTJIMYAIOTCA OT
UK:cnekTpa KoNareHa CoeNMHWTENbHOM TKawH Obika (cM. puc. 17,
4, 6, 2, 9,). Ocraerca HesicHbIM, noyeMy WUK-cnekTp KOHXHOJIMHA He OT-
PaXXaeT BbICOKOE CONEPXKAHUE aclaparHHOBOM KHCIIOTBI, B TO e BpeMA 110
BAMHBIM aMHHOKHCIIOTHOTO COCTaBa B KOHXHOJIMHE, BBIAENIEHHOM M3 paKo-
BUHBI CeNHM, COAECPXUICA 3HAYHTEJIbHOE KOJIMYECTBO aCHaparHHOBOM KHCJIO-
Tbl. MoOXHO TIpeANoJIOXHUTh, YTO B OPraHMYECKOH MAaTpHle CemuH, 0CoGEHHO
M3 mopuctoro cnos (MpH3MaTHYeCKOro) MYKOMNOJMCAXapUAbl NPOYHO CBA-
3bIBAIOTCA C ACMaparMHOBOM KHCIOTOM H HEKOTOPbIMHM JIPYTHMH aMHHOKHC-
jloTamMu, B pe3yibTaTe UYEro XapakTepHble YacTOTbl ITHX AMHHOKHCIIOT He
Npossasiorcss ¥ He obHapyxuBalorca B UK-obnactu cnextpa. Ilpucyrctue
XUTHHa B OPraHMYECKONM MaTpHlUe paKOBHH OGHapyX€HO Taxxe OPYrMMH
HccnepoBatenamu. HepmaBHO ObUIO NMOKa3aHO HaJMuMe XMTHHA B HAKPOMHE
(Ppakumn koHxMoNHHA) HeKOTOpPhIX pakoBHH — Nautilus, Nucula, Pincta-
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da, Pteria, Mytilus, B xOTOpbIX KONHYECTBO XMTHHa coctaenfer or 0,5 mo
6% Ha cyxoi Bec HakpoMHa [357]. ITH HccregoBaHHA HAlOT OCHOBaHHE
pacCMaTpHBaTh HAKPOHMH KaK Mykomnonucaxapun. Bo3moxno, uro B Gonee
NPUMHTUBHBIX OpraHM3Max KalbuMHKauUA pa3nuTa criabee M XMTHH NpH-
JaeT MNPOYHOCT CTPYKTYpe ONOpPHBIX TKaHeid. C pa3BUTHEM MpPOLECCOB
KaIbIMPHUKAUMH KOJIMUECTBO XMTHHA B CKENETHBIX TKAHAX CHMXKAIOC.

AJIl. Buxorpapos [40] Bbicka3anm MHeHHe o TOM, YT0 HauGonee Apes-
HHe MCKOMaeMble OpraHM3Mbl (HAlpUMep, IPANTONHTbI) MMENK B OCHOBHOM
XUTHHOBBIH cKeNleT. XMTHH LUMPOKO pacCHpOCTPaHeH B >XHBOTHOM MHpE, B
pacTeHMsX, MHMKpoopraHr3max [69, 87, 423]. XutHH — HepacTBOpPHUMBI
NOJMMEpP H B CBA3H C 3THM MAIOZOCTYIIEH Pa3pylleHHI0 MUK pOO pFraHH3MaMH
H BO3HEACTBHIO BHElLlHel cpedpl. XakMaH [373, 374] MHoOro neT NOCBATHII
H3yyeHHI0 XMTHHa KaK OCHOBHOH OTJIMMMTEJIBHOM YaCTH KYTHKYIIbl Hacexo-
MbIX M pakooGpasHbix. OH npullen K 3aKJIIOYEHHI0, YTO B CKEJETHbIX
TKaHAX GeNOK CBA3aH C XWTHHOM KOBAJIEHTHBIMM CBA3AMH, IIPH 3TOM
o6p13yloTcas KOMIIEKChl — pnukonpoTernbl. Ilo ero muenmio, Genox
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Copepxanune a3ora (B % Ha Cyxoit BeC paKOBHHbI)
B pa3HbIX YaCTAX PaKoBHHbl Sepia officinalis [103]

Tabuuya 14

YacTb paKOBHHBI O6p. 1 O6p 2 O6p. 3 O6p. 4
B3oyTHe 0,7 0,92 0,94 0.82
11073 ¢ 0,42 0,62 0,23 042
Kpait umra 6,0 6,0 7,3 6,43
TaGauya 15
XapakTepHCTHKA MpenapaToB OPraHUYECKON MATPHLbI,
BbIJEIEHHON K3 paKoBHHbI Sepia pharaonis [103]
’l::‘x:xon Ha cyxoit 31eMeHTapHBII COCTAaB
Cnos
z::(onﬂ' croa C H N fo L C/N 3078
Mopucteist 5,6 6,6 46,57 6,08 9,70 37,78 4,80 0.0
cro#t
Poroso#t 2,75 16,7 46,46 6,21 11,66 35,67 3,90 0,0
cIion
KoHxHonuH - — 51,1 6,6 16,6 Cnenpl
[568] cepbt 0,75%

*KoNnHyecTBo KHCIIOPOZa BLIYMCIIEHO 1O pa3HOCTH.

CBA3aH C XMIMHOM IIPH MOMOIUH OCTATKOB aCMapardHOBOR KMCIOTHI H
rucruauba. K tomy e sakmiouenmio npuuun. Atreyn u Llona [286].

T'ucroxumieckne HcCnenoBaHHA NOATBEPIMIIM MHEHHe XaKMaHa O CBA-
3M XMTHHa ¢ Genkom [S06], mpu 3Tom 6bUla YCTAHOBJIEHA CBA3b MEXIY
N-aueTHarnioKo3aMHHOM H KapGOKCHIBHLIME rpymnamu Genkos. O6bryHo B
OPraHW3Max HAaXONAT - XHTHH, f; XHTHH, U 7y-XuTHH. Xenve [423] onucan
CBOHCTBA XMTHMHA, [l CXEMY paCpOCTPaHEHMA XMTHHA B Pa3HbIX TpymNmax
XMBOTHOTO MHpa B CBA3H C IOJIOXKEHMEM HX B 3BOMIOMMOHHOM psany. Ilo
MHeHHio Onopksna [346), uTHHONMMTHYEcKast (epMeHTaTMBHAaA CHCTEMa
ABJIAETCA O[HOM M3 Haubonee ppesHUX GHOXMMHUYeCKMX cHcreM. OHa CBs-
3aHa HEMOCPENCTBEHHO C 3K30CKENETOM OPraHM3MOB H C IIPOLECCaMHM Niepe-
BapMBAHMA ITHX >XXMBOTHBIX OPYTMMHK oprahu3mamu. QPepMeHThI, pa3pyliaio-
e XMTMH, ©bUIM HalineHbl BO MHOrux opraHuMamax [87, 373, 374].
[IpennioxnenHa cxemMa CTPOEHMA XMTHHOBBIX BOJIOKOH, Ifle CBA3M OCYLUECTBIIA-
I0TCA MEXJY MOJIEKYIaMH B OJHOM HAIpaBJIeHMM 3a CYET KHCIOPOAHbIX
MOCTHKOB, B [OpYIOM HalpaBJIeHHH — 33 CYeT BOJOPOJHBIX MOCTHKOB
[507]. Otnowenne xuTHHa Kk Genxy B pa3HBIX OpraHM3MaX KoneGiercs oT
1:1 go 20:1 [286, 373, 374].

Xeitp u Jitbencon [383] cumraior MOCTATOUHO XapaKTEpPHBIM COMEpPXKAHHE
AMMHOCaxapoB B pPaKOBHHAX MOJUIIOCKOB pa3HbIX BHIOB H KJIacCOB
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Tabauys 16

Conepmanue AMHHOKHCNOT B PAKOBHHE CelluH,
B XoJulareHe 6eCno3BOHOYHBIX M MO3BOHOMYHBIX

AMMHOKH- Sepia  pharaonis Sepia esculent:

CI10ThI [133] P 5?:]& lenta [ses, Sepia Kosnnaren
(cpennee BCA

;n;;f:g:c nopHc- pPO10BO# | MOPHCTBIN | poroBoit 22!;;) Becros- T03BO-
AMUHOKM-  |ThIit ClIOM | cr1oBt cnoi crio [318] :?:;0[‘;'20] 'ig:':'im
cnoTt/1000) i

Acnaparu- 172.2 63.2 178,85 1422 116 77.1 48.0
HOBAsl KM-

crora

Tpeonun 51.2 509 39,3 62.5 43 50,00 20,6
CepuH "101,3 59,2 96.0 59,3 98 19,8 39,1
I'nytamu- 70,4 29.7 419 65.6 73 93,6 73.5
HoBast

KHUCA0TaA

Mponnx 50,9 528 51,5 82.7 107 13.3 118.1
I'minun 103,8 128.,5 41,5 65,6 120 309.6° 329.5
AJ1aHMH 87,0 87,2 435 87.8 106 242 108,2
Banuu 34,2 50,8 445 76.0 40 37,0 21,4
MeTHoHHH Cr. 7,1 1,1 2.2 10 37,0 6,9
Usoneituux 97,5 45,2 41,6 33,7 20 85,6 12,7
Jeituun 51,8 716 60,0 62,7 51 27,1 24,5
Tuposux 80,3 926 83,3 62,5 60 33 3.6
OeHunana- 31,5 21.0 30,0 31,3 60 9,3 143
HHH

Jluzuu 31,5 42,0 83,7 49,1 38 76,9 28.2
Tnemiud 21,0 27,8 224 64,2 49 5.8 35,4
ApruHuH 32.2 315 446 333 22 45,2 484
Oxcunpo- 0,0 0,0 0,0 0.0 0.0 76,9 6,6
JIMH

OKcunm3uH 0,0 0,0 0.0 0,0 0,0 . 133 90,5

CopepaHHMe YIIeBOMOB M TJIOKO3aMHMHA B Mpenapatax OPraHHYECKOii
MaTpHlibl, BbLIENEHHOH M3 paxosuH Sepia pharaonis [103]

Yrnepoasl, % Ha CcyXxo# I'mioko3amuH, B % Ha cy-
Cnoin Bec X0 BeC
1penapara PAKOBHHDI npenapara [ PAKOBHHBI
T
HNopucrei 17,4 5,8 6,4 5,8
Porosoit 121 0,33 16,0 0,44
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P uc. 18. ConepxaHue I'NIOKO3aMMHA B PAKOBHHAX Pa3Hbix
monmockos (8%) [383]

(puc. 18). Bonee NpUMHTHBHBIE MO CBOEMY pPa3BUTHIO MOJIIIOCKH COIEpPXaT
3HAaYMTeNIbHBIE KOJIMYECTBA IJIIOKO3aMmuHa (cBbille 10 %), B TO XK€ Bpems
npefacraBuTend Gonee BBICOKO pa3BHTOM TIpynnbl MOJUNOCKOB Neogastro-
poda copepxar meHee yem 0,0001 % rmioko3amHHa. JlereHC CUMTaeT MOKa3a-
Te/IbHBIM OTHOLLEHWE COfepXKaHMA Oelka K aMHHOCaXapaM B PaKOBHHax
BecniozBoHoyHbIX. Tak, mo ero paHHBIM, ai1d Amphineura oTHolleHue
Benox/aMHHocaxap pasHo 1, mus Cephalopoda—2, Gastropoda, Pelecypoda,
Brachiopoda — 100 u Bbiwe, mis pakooGpaswbix — 150, mna rybox —
okosio 11. Jloka3aHo, 4To CoHep>KaHME AMMHOCAXapoB B PAKOBUHAX 3HAUM-
TeJIBHO M3MeHsAETCA B 3aBHCHMOCTH OT NOJIOKEHHA MOJUIIOCKAa B (HUIIOTeHe-
THUeckoM pany (cm. tabn. 12) [311, 319].

Ha ocHOBaHMM ompeiejieHMsl COCTaBa aMMHOKHCIIOT GenkoBbIx dpakumit
pakoBun 200 BunoB MosmiockoB Xeilp u JitGencon [383] ycranosunu
ONpefeNieHHoe COOTHOLUEHHE MeXAY CIPYKTypOH pakOBHHbBI H COCTABOM
aMUHOKHCIIOT. OcoOeHHO BbIpa3sMTesibHblie HaHHbIe ObLJIM MMM NOYYEHbI NPH
HCCeoBaHMH pakOBUHbI Mercenaria veredus M OTNHYHBIX OT Hee IO
CTPYKType, HO WIOEHTHYHBIX HPYT APYTy pakoBMH Mercenaria edulis u
Mercenaria californ. IlomoGHbie HccrenoBaHMA GbUIM NpOBedeHbI paHee
Oxoncom u BannenraitHoM [425]. Ilpu 3tom GbUIO MOKa3aHO, YTO mepia-
MyTpoBad, OGBIYHO aparoHHTOBas, CTPYKTypa CBf3aHa C 6onee MpHMMHTHB-
HOil opraHM3auueil MoiutiockoB. TakHM obGpa3oM, obGpasoBanHe, Mopdorno-
THYECKOE CTpPOEHHEe H CTPYKTypa PakOBHH pa3HbIX BHOOB MOJIIIOCKOB
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CBA3aHBI C COCTABOM aMMHOKHCIIOT, XapaKTepOM CTPOEHHA OpraHHYeCKOi
MaTpHI[bl, COfAEpXaHHEM IOJIMCAXapHIOB (XMTHHA M HOpPYTHX), a TaKXKe C
KOJIHYeCTBOM aMHMHOCaXapoB B OPraHMYeCKOW MaTpHlle.

Tlpy cpaBHeHMM cOCTaBa AMHHOKHCJIOT B pPaKkoOBHHaX 3 KJaccoB MoJI-
NIOCKOB — apxuoracrTponon, neneuunod 4 uedanomon — ObUIO yCTAHOBIE-
HO, YTO paxMUMA B COCTABE aMHMHOKHCIOT B pakOBHHaX CBA3aHbl C
Pa3NMyHBIM MOJIOXKEHHEM MOJUIIOCKOB B TaKCOHOMMYECKOM pAQY 3TOro
THna opraHu3mos. Ilo mmemmio JereHca [318], mopdonorus pakoBuH
ABIIAETCA HEKOTOPbIM OTPaXEHWEM MPOLECCOB, CBA3aHHBIX C GHoorHYec-
KOH ReATeNIbHOCTbI0 OpTaHWyeckod MaTpulpl. ['eTeporeHHas nmpHpoja opra-
HHMYECKOH MaTpHLibl B PAKOBMHaX Obl/la YCTAHOBJIEHa NMpU MOMOLIM 3JIEKTPOH-
Hoit Mukpockonmuu [348, 364, 365]. IlpennonoxeHue, 4YTO aAMHHOKHC-
JOTHBIA cOCTAB O€JIKOB B paKOBMHAX H3MEHAETCA B 3aBUCHMOCTH OT
TAKCOHOMMWYECKOTO IIONIOXKEHHA MOJUTIOCKOB B (DHIIOTeHETHYECKOM DALY,
GbUlo BBICKa3aHO PpANOM HMccnepmosatenel [318, 347, 348, 383, 505].
Bpim  Takxe uccnemoBaHbl GeNKM MEpHOCTPaKyMa pakoBHH 27 BHIOB
racTponop H AByCTBOPYaThIX MOJUIockoB, [463]. B cocraBe mepuocrpakyma
ObutH OGHapyXeHbl TaKXKe /MIIMOBI M HeHTpaibHble MOJIMCAXapuapl. Ycra-
HOBJIEHO, YTO OeJIKM NEepPHOCTPaKymMa MOPCKUX ABYCTBOPYATHIX IO aMHHO-
KHCIIOTHOMY COCTaBY (IaBHbIM OGpa3oM MO MOBBIILIEHHOMY COJEPXaHHIO
[JIMIMHA) OTAHMUYAloTCA OT GeJIKOB NEPHOCTPAKYMa3 MpeCHOBOMHbIX MOJUTIOC-
KoB. Takoe TaKCOHOMMYECKOE paNIWyde aBTOpbl HaGNMIOJamM B COCTaBe
aMMHOKHCJIOT ABYCTBOPYATHIX H racTponon.

Herenc u lImupr [318] npuwmcnsnor 6Genkosyio (pakUHIO paKOBHH
MOJUTIOCKOB K THNY KE€pPATHH- MHO3MH - JTHAEPMHH - UOPHOTEH, T.6. K THIIY
k—m-—e—f-6enkoB [285]. B 6enxax tuna k—m—e—f-Tuna no3soHouHkIX (KoI-
NareHa) XapaKTepHO OYeHb HeGONbIOe pa3NMyHe B COCTABE aMMHOKHCIIOT.
B otnuume oT KoJsnareHa GelKH, COmepXKalyecsa B pAKOBHHAX Pa3JIMYHBIX BUIOB
MOJLTIOCKOB , HMeI0T 60JIbLIoe pa3HooGpa3He aMHHOKHCIIOTHOTO COCTaBa.

OcHoBBIBasACh Ha GombiOM uuciie paboT, NMOCBAILEHHBIX M3YUEHHIO NPO-
LleCCOB  KanbuubukalMd B OHOJOTMYECKMX CHCTeMaX W Ha paGotax B
obnactd M3yyeHMA CpaBHMTEJIbHOM GMOXMMMM MoONmockoB, JlereHc u ap.
[311, 312, 319] HanpaBwiM CBOM HCCIIE[IOBAHHA Ha OINpEMIE/IEHHE COCTABa M
KOJIMYECTBEHHBIX COOTHOILIEHHWH aMHHOKHCIOT B Oelkax paKkoBHH MOJUTIOC-
KOB, MpHHAMUIeXanIMX K pa3HbIM KJIACCaM, YTO A0 BO3MOXHOCTh YCTa-
HOBHTh MECTO TOTO HMJIM HHOIO OpraHW3Ma B ¢HIIoreHeTHueckom psapay. Ha
ocHoBaHuH 3Toro [Jlerenc u mp. [319] mpemsioxunu cxeMy pacnpeneseHus
OTHCNBHBIX BHOOB MOJUTIOCKOB B ¢(mWIoreHerHueckoM pany. Mmm 6Gbinu
H3yueHbl PaKOBHHbI MOJUIIOCKOB pa3HBIX KJIacCoB: oT Goyiee NMpUMHTHBHBIX
o Gojiee 3BOMIOLMOHHO pa3BHThIX. OHM MPUNUM K 3aKJIIOYeHHIo, 4To Genox
paKkoBHH GoJlee NPHMMHUTUBHO OPraHM30BAHHBIX MOJUTIOCKOB COLEPXHT GOJb-
IiMe KOJMYecTBa DIMUMHA. JU1A Goyiee pa3BHTBIX OpPraHH3MOB IIpEHMY-
LIECTBEHHBIMH MBJIAIOTCA TPEOHMH, DJIYyTAaMHMHOBAaA KHCJIOTa H OCOGEHHO
acrmapardHoBas KHCIOTa. JlereHC M [OpYTHE BBICKA3allH INPEONOJIOKEHHE O
TOM, yro Geyikopasd MaTpulla BhINOJHAET QYHKUHIO HOHOOGMEHHBIX cMoi. B
GenKoOBOM MaTpHUE pPaKOBHH HMEIOTCA aKTHBHBIE UEHTPhI, B KOTOpbBIX
KOHUEHTPHPYIOTCA KaTHOHbI H aHMOHBI, OTBETCTBEHHbie 3a 0Opa3oBaHHC
MuHepansHol ¢asel [77, 311, 319].
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Tak, manpuMep, acmaparHHOBas W IJYTAMHMHOBAS KMCIOTHI BBINOJIHAIT
byHxuuy QHKCaUMH KalbUMA, CTPOHUMA, MArHMsi, a aMHMHOKHCIIOTHI JIH3HH,
THCTHOMH, apTHHHH MOTYT y4YaCTBOBaTb B IPOLECCaX KOHUEHTpalUHH Kap6o-
HaTHBIX HOHOB, a Takke HoHOB PO4 u SO4 33 cueT CBOMX OCHOBHBIX
¢ynxumit  [77, 378]. IlpencraBnieHMe O BIMAHMM OPraHMYECKOH YacTH
paKoBHHBI Ha nomMMopdHoe obGpa3zoBanue KapGOHaTa KaJbUMA BbICKA3aJIH
takke Kurano u Xym [435]. Onu nccnepmoBanu B 51aBopaTopHbiX ycio-
BUSIX BIJIMAHME AMMHOKHCIIOT, [PYTMX OpPraHMYeCKMX KMCIIOT, [OiMcaxa-
pUAOB Y TJIMKONPOTEHHa HAa TNONMMOpP(HYI0 KPHCTaJUIM3aLMI0 KapOoHara
KaJlblMA M3 pacTBopa OukapGonara kanbuusA. BbUIO yCTaHOBNIEHO BIIMsIHWE
TJyTAMHHOBOH KHCIIOTHl, IJIMUMHA W 'CEpPHHa Ha OCAXACHUE BaTepUTa H
KajibluTa. Kanbumit noctynaer W3 MaHTHH, I/le OH HAaKaIJIMBAaCTCA B Pe3yJib-
TaTeé oGMeHa BewleCTB B opraHusme. O6pa3zoBaHHe KambUWTa HAET MpPH
HallAYMH aprUHHHA, JaKTaTa, CyKUHHata. lIWTpar, ManaHaT M IJIMKOreH
0C/Ia0TAI0T CKOPOCTh OCaXJEeHHA KapGoHata. TakuM o6Gpa3soM, NPOLECCHI,
NpOHCXOAALIME NpH 06pa3oBaHHM MHHEPAJIBHON YaCTH paKOBHH MOJUIIOCKOB,
MOXXHO paccMaTpHBaTh Kak GHOXHMHYECKYI0 MOIENb KaJlbLHPHKALMH.

B nocnepmMe roppl HakomJeH GoyblIOH MaTepuan IO COMEPXKAHUIO
OpTaHMYeCKHX COe[MHEHMH (GelKoB, aMHHOKHCIOT, YIJIEBOIOB H [p.) B
pPaKOBMHaX HCKOMNaeMbIX MOJUIIOCKOB H ApPYrHX Oeclo3BOHOYHBIX, B KOCTAX
HCKOMaeMbIX OCTaTKOB MO3BOHOYHBIX pAa3HOTO TEOJIOTHYECKOTO BO3PACTa.
JTH [OaHHBIE NpENCTaBlIAOT Oonbliod MHTepec H AawT OOraTelii Marepuan
IS TEOXMMMYECKMX, JBOJIIOUMOHHBIX HAaJICOHTOJIOTHYECKHX, CTpaTHrpa-
duyeckux M Opyrux uccienoBaHuil. IInoTHoe pachonoxeHHe KpPHUCTAaJIOB
KapboHaTa KambuuA (a TaKXKe OKCHAMATHTA) B PAKOBHHAX GeCrO3BOHOYHbIX
HCKJIIOYaeT BO3MGXHOCTb NPOHMKHOBEHHS MMKPOGJIOphI, BO3[yxa H BOIbI
B TOHKHE TNPOCIIOM OPraHWYeCKOM MaTpHLbI PaKOBHH. JTo obecneuBaer
YCIIOBHA [UIA KOHCEPBAUMH OPTraHMYECKHX COE[MHEHWH B TeYeHue [JIHTENb-
HOTO TeO0JIOTHYECKOTO BpeMeHH.

BrepBble aMHHOKHCIIOTBI B PAKOBHHAX H B KOCTAX MCKOMNaeMbIX Opra-
HU3MoB GblIH OOHapyxeHb! JitGeniconoM [267]. 310 cTano BO3MOXHBIM
NHUIb B pe3yabraTe NPHMEHEHHs XpoMartorpaduu M CHeKTpopOTOMETPHUH
NpY MCCIIENOBaHHM T'MOPOJIM3AaTOB HCKOMAEMbIX OCTATKOB OPraHH3MOB. Jii-
GeflIcOH HMCcilefoBayl PaKOBHHBI [IBYCTBOPYaTOTO HCKONAEMOrO MOJUTCKA
Mercenaria mercenaria M yCTaHOBHII, YTO H5€JIOK PaKOBMH 3TOrO MOJUIKCKaA,
XHUBILEro B IUICHCTOLEHE, paspyllleH [0 NeNTHAOB M aMHHOKHCIIOT, a B
PaKOBMH4X MOJIIIOCKOB M3 MHoOLEHa — [0 amuHokucior [268]. Conep-
XaHME aMHHOKHCIIOT B PaKOBHHAaX 3TOI0 MOJUIIOCKA, onpelesleHHoe JnGen-
COHOM, MPHBOJHTCA HIKEe (B MKMOab/[2):

Feonoruueckui CBazaub B B pacrsopumom Gen- .

BO3pacT Genke Ke WIN B HenTHilax Cso6oaubre
CoB peMeHHBle 33,0 1.5 0.35
Ine#icroueHoB bIi 2,1 2,25 1.0
MuoueHoBbIH 0 0 0,75

OueHp HHM3KOe colepkaHMe aMHHOKMCNOT B Oelkax pPAKOBHH IUIEHCTO-
UeHa, ux RepepacnpeldesieHHe MEXIY PaCTBOPHMOH M HeDACTBOPUMBIMHU
bpakumMaAMM yKa3biBaeT Ha HaNHUMe BTOPHUHBIX HPOLECCOB NpeB palleHU s
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OpPraHHYeCKOro BeliecTBa B PaKOBMHAX, a MOYTH NOJIHOE OTCYTCTBME aMMHO-
KMCJIOT B paKOBHHaX MMOLEHOBOTO MNEpUOJA YKa3plBaeT HA TO, YTO B
OaHHOM cnyvae 6ekoBas 4acThb PaKOBHUHBI pa3pylIeHa.

Tocne nepsbix pa6ot JitbGencoHa [267] MHOTHe HCCIIEAOBAaTENN YAENSAIH
BHHMAaHHE M3YYEHHI0 aMUHOKHUCIOT B MCKOMAEMBbIX M COBPEMEHHBIX DPaKo-
BHHaX COXPaHMBLUMXCA JpeBHMX BMAoB. [xoHec M Bajentaitn [425]
UCCIIeIOBAJIM COCTAB AMMHOKHUCJIOT B JIpEBHHX DPaKkOBMHAX MOPCKOIrO MOJ-
Jmocka Mercenaria mercenaria M3 cpegHero mieiictoueHa. bruto o6Hapy-
keHo 85,3% aMHMHOKHCIIOT B rugponusarax (OT obmiero KOJMuecTBa a30Ta
B rupponusarte). HaiideHbl apruHuH, IpOJIMH, acnapardHOBas KMCIIOT2, Jiei-
IMH, THpPO3WH, (EeHWIaJaHWH, BaJIMH M TJIMIMH. ABTOpbl YCTAHOBWIH, YTO
CKJIEpONPOTEMH NEPHOCTPAKYMa MCKOMAaeMbIX PaKOBUH 3HAYHUTESIBHO OTJIHYA-
€TCA OT NEepHOCTpaKyMa COBpeMeHHbIX pakoBMH. [losydeHHble MMM JaHHbIe
COBNAJAT C pe3yJIbTaTaMM, NMOJIydeHHbIMH JHOGEJICOHOM NpU HCClieJOBaHHH
MHOLIEHOBBIX PaKOBMH 3TOrO k€ BHJa MOJUIIOCKOB Mercenaria mercenaria
267, 269].

QnopkdH u ap. [346, 348, 364—369] B TeueHHe paAna JIeT MCCIEJOBaANIH
OpraHMYecKoe BenlecTBO 6OJBLIOrO YHC/Ia paKOBHH KaK COBPEMEHHBIX, Tak
H MCKOMaeMbIX MOJUIIOCKOB. MccnemoBannch pakoBHHeI HayTHilycoB Nau-
tilus macromphalus, Nautilus sp. (3JoueH), a Takxe Aturia sp. (onuro-
ueH), Iridina sp. (romouen) wu np. Ilpu nomomm xpomarorpaduu Ha
G6ymare 6Gbulo upoeHTHOUUMpoBaHO 15 amunokucior [348]. Ha ocHoBamuu
NpoBeJeHHbIX HCCIIe[IOBaHMI aBTOPbl NPHLWIM K 3aKJIIOYEHHIO, YTO HCKO-
naeMble PaKOBHHBI MOJUIIOCKOB M3 J0lLlEHa M OJIMTOLEHA HE MMEIT THpO-
3yHa M ¢eHMNaNaHuHa (MO CPaBHEHWIO C COJEep)XaHUEM aMHHOKMCIOT B
COBpeMeHHBIX PaKOBHMHax 3Toro cemeicrBa). Pakosuna lridina (ronouen).
B OTJIHYME OT COBPEMEHHOH, pPOJCTBEHHO# e, pakoBuHbl Nautilus. copep-
KMT TUCTMAMH M acmapardH. Kouxuonmu pakoBuH Nautilus sp. (soueH)
Aturia (onuroueH) coJepXHT NMOYTH B TPH pa3a MeHblLUE a30Ta U aAMHHO-
KHCJIOT, YeM COBpeMEHHbIe paKOBHHbI. Yaiue BCero MCKonaeMble paKkOBMHbBI
XapaKTepU3yIOTCA MaIbiM KOJIMYECTBEHHBIM M KayeCTBEHHBIM COCIaBOM
amuHokucnor. Tak, Hanpumep, no paHHsiM Onopkowa M gp. [348], B
HCKONaeMbIX pakoBuHax cogepxkurca B 100—200 pa3 meHbliie aMHHOKHC-
JIOT, YeM B COBpPEMEHHBIX paKoBHHax (puc. 19).

Uccnegosanusa Iperyapa, HavaBumeca B 1949 r. B nabopatopun ®rnop-
KJHa M NpPOAOJDKAOLIMECA B HACTOsAllee BPEMsA, NpeACTaB/Al0T GONbLIOH
UHTEpEC W pJalT OOoJIBIION MaTeépHasn [Uid NpeACTaBJIEHUA O COCTOAHUH
OpPraHMYeCKOro BEIIeCTBA B PAKOBHHAX Pa3HOTO reOJIOrMYECKOro BO3pacTa.
HUccnenoBatens npefCTaBUI YHMKa/lbHble CHUMKH CTPYKTYPbl KOHXHOJIMHA
PaKoOBMH, CleJlaHHble TNOA JIEKTPOHHBIM MHKpockonoM. Ilpu nomoruy
3JIEKTPOHHOrO MHKpockona ['peryap oGHapyXun ciedbl OpraHMYeCKHX
CIPYKTYp B NEPNAaMyTpPOBBIX CIOAX PaKOBHH, COXpaHuBuiMXca ot 500 mo |
MIH. JleT [364].

_JHerenc u JloBe [312] wuccnemosaym paxoBHHbl [UlaHOpbun (Knacc
racTponofl), BbifelleHHbIEé W3 MHOLEHOBBIX O3€PHBIX OTIOXEHMA nox Bio-
TeMBeprom (OPT). Mmu Gbuio yCTAHOBJIEHO, YTO COBpPEMEHHbIE paKOBHHbI
mwnaHop6un copepxar 39,08 MkmOab/2 aMHHOKMCIIOT, a HCCIIEAOBaHHbIE HC-

KoMaeMble paKoBHMHbl — OT 2,6 10 0,75 Mxmoab/e, Oxa3anocs, YTo paKkoOBH-
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P u c. 19. Copcpxannuc aMHHOKHCNOT B PAKOBHHAX COBPEMEHHOTO H MCKOMAeMoOTro HayTH-
jtyca (FHAPOJIN3AT OPraHHYeCcKoI'0 OCTATKA NOCIIC AeKanbUHPOBaHHA pakoauu)[346. 347]

I — ncxonaembiit Hay rmnyc (144 mr N B 1280 mr nepsiamytpa) ; /] — compemennblit
nayrunyc (138 mr N B 33 mi nepnamyTtpa) ; ACn — acnapar MHOBasi KHCAOTa; PE —
Tpeonnn: Cep — cepun; Iy — tiyTaMnnoBas kucnora; IIpo — nponun; Inu - ranuus;
Aaa — ananmy; Ban — sanwn; Hacli — wsoneiunmn; Jlei — neiumn; Tup — tuposus;
Den — denunananmuu

HBl JTHX MOJULIOCKOB M [PYruX NpefcTaBUTeNIed KJacCa racTponof OT/INYa-
I0TCA 3HAYMTEJIBHBIMU KOJIMYECTBAMHU KMCNBIX M OCHOBHBIX aMMHOKHCIIOT MO
CPaBHEHMI0 C MX COAepXaHMeM B OpYrux Gecno3BOHOUHBIX. JDTO ABJIEHME
aBTOpBI CBA3BIBAOT C H3MEHEHHEM MOpP(OJIOTHM paKoBHHbI. B cienaHHOM
paspe3de OCaJIOYHbIX OTJIOKEHHH BbiJeJieHa cepufi MONBMAOB MOJUIIOCKOB,
GbopMa paKOBMH KOTOpBIX M3MEHAETCA OT [UIOCKON MHCKOMZAIBHOM 10
NpUNoOOHATON CnUpank, uTo, MO MHeHMw Jlerenca u Jloee, cBA3aHoO C
CNIOpainyeCKUM MOACbIXaHHEM M MOBBILLEHHEM COJIEHOCTH BOJ, a TaKXe C
NajleHUeM OTHOIUEHMA NPOTeMH/KapGOHAT. OHM BbICKA3aJIM NPEANOJIOKEHHE
O TOM, YTO HECMOTPS Ha Malo€ COAECP)KaHHe aMMHOKHCIIOT, COCTaB MX Gbil
NOJIHOCTBI0 COXpaHEH M JTO [aJi0 OCHOBaHHE aBTOPAM CUMTATh, YTO B ITMX
PaKOBHHAX COXpPaHMJICA 0enok B HETPOHYTOM COCTOAHMHK. OMHAKO Hafo
OTMETHTb, YTO OTH 3aKJIOYECHHSH, CHEJIaHHblE TOJIBKO HAa OCHOBAHHMM H3Me-
HEHMA GneKTpa aMMHOKHMCIIOT, elle HeJOCTATOYHO YOEeaMTeIIbHBI.

Oco6oe BHuManue ['peryap yjesnseT COXPaHHOCTH CTPYKTYpbl KOHXHO-
JIMHa B pEKOBHMHaX uE(asoNod, BbIAEIEHHbIX U3 achaabTOBBIX M3BECTHAKOB
Ox’iaxombl (CpefHMit TEHCHIBBAHCKHMl paspes, KaMeHHOYTOJIbHBIi 1€ pHOf) .
3tor obpaseu npuBjekaeT BHHMAaHME TeM, YTO OH CaMBIil ApEBHHH M3
Hal[IeHHbIX B HACTOAIEe BPEMA PaKOBHH, B KOTOPbIX COXPaHMNACh CTpYK-
TYpa KOHXMONMHa ¥ NepBMYHasA CTPYKTypa aparoHHIa. B 3roit pakosuue
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XOpOLIO COXPAaHWJIMCh TNepJIaMyTpOBbIH M TOPUCTbIH (CeTyaTbif) CIIOM.
CTpykTypa 3TMX CJIO€B M CTIPyKTypa KOHXMOJIMHa COOTBETCTBYIOT CTpYyK-
Type pPakoOBUH COBpeMeHHBIX HayTwiycoB [364, 369). Tlpu cpaBHeHmyu
CTPYKTYpbl KOHXMOJIMHA HayTHIOMJOB M aMMOHMTOB ['peryap cuMraer Bo2-
MOXHBIM YCTAHOBUTb TaKCOHOMHMYECKME pa3jiMyMs MeXay 3THMH BaXXHbIMH
IUIA TeoJIOTHMYECKMX 3aKJIIOYeHWH IpymnamM opranu3moB. OcHoBHbie ¢par-
MEHTbl CTPYKTYpbl KOHXHOIMHa HAayTHIOMAOB M aMMOHHMTOB OH oOHapy-
XMBaJI TAKXKe Ha OonplIoM uMClle [APYTHX 06pasuoB pakoOBUH pa3HOro
TeoJIOTHYECKOTO BPEMEHM COXpaHHOCTH. JTH OCHOBHblE (PparMeHTBl OH
HAXOJHJI [aXe TpH HCCIIEMOBaHHM paKOBHH, B KOTOpBIX YaCTHYHO MM
NOJIHOCTBI0 NPOU30LLIA NEpeKPUCTAIUIN3ALMA apaTOHMTA B KaJIBLHT MJIM MpH
MHHepajM3auui Jpyroro THna (HampuMep,npu Hanuuuu nuputoB). IMocnren-
Hee fIBJICHHE HECKONBKO MPOTHBOPEUHT MAaHHBIM, MOJIYYeHHBIM HEKOTOPbIMU
uccnenosarenamu [305, 403}, oTveuaromivy, YIC B paKOBMHAX, NOABEPT-
LMXCA MEPEeK PUCTANIM3AMY, OPraHMYeCKoe BELEeCTBO OICYTCTBYeT NOJI-
HocTbio. Jpben u pap. [336] HemasHO HcCneloBanM pa3jieNIbHO 3 CNOs
pPaKOBMH aMMOHOMJIOB IIpH NOMOLLH YIbTpaMUKpockonuu. OHH yCTAHOBMIIH
MOpPdOJIOTHYECKYI0O H3MEHYMBOCTD B CIPOEHMM DAKOBHH aMMOHOMIOB WO
CpaBHEHMIO C HayTWIYCaAMH.

TaxumM o6pa3om, Ha ocHOBaHMH HuccnemoBaHuit ®ropkiHa, I'peryapa u
OpYTHX MOXHO CHeNaTh 3aKJIYEHHE O TOM, YIO CTPYKTypa KOHXHOJIMH
MOXET CIy>KHTb HOMOJIHMTENIbHBIM KpPUTEpPHEM [JIA YCTAHOBJIEHHA TaKCo-
HOMMH KaK COBpEMEHHBIX, TAaK H MHCKOMAEMBIX MOJUIIOCKOB. B TO Xe
BpeMs HeOGXOEMMO OTMETHTb, YTO ITH 3AKJTOYEHWA KacalnTCA B OCHOBHOM
JMUIB CTPYKTYpbl KOHXHOJIMHA, HO He €ro XMMHYecKoro cocraBa. M3mecrtHo.
YTO HemoBpeXAEHHbIN KOHXHOIHH NepJlaMyTPOBOIO CJIOA PpaKOBUH Gbul MieH-
THUIMpOBaH (AMHUHOKHCIIOTHBIH COCTaB, MOJIOXKKTENIbHAA GHypeTOBas peak-
UMA M peaKklUys C YePHHIM aMHIOM) JIMIIb B MCKONAEMbIX PaKOBMHax 6olec
MOJIOJIOTO TeoJIorHYecKoro Bo3pacta (rajioleH, OJIMroleH, 301eH) , Ha 3TO YKa-
spiBasM QropkaH u ap. [346, 348].

OHM noKa3agM, YT0 KOHXMOJIMH paKoBHH MOJUTIOCKOB TpETHYHOTO H
YeTBEPTUYHOTO NEPHOMOB COXPAHHOCTH HOJIHOCTBIO OCTAICA HEM3MEHEHHbIM
M Ha OCHOBAHMM pa3jiMyMag B €ro CIPYKType M COCTaBe aMHHOKMCIIOT
MOXHO J1e/1aTh BBIBOMABI OTHOCHTEJIBHO 3BOJIIOLMM KOHXMOJNMHA, 3BOIOLMH
MOJUTIOCKOB.

HecoMueHHO, YTO XHMHYECKMe MCCIIENOBAHMA KOHXHMOJIMHA MCKOMaeMbIX
PAKOBHH 3HAUMTENbHO MOTYT JOMOJIHHTb HALIM MNpefCTaBJIEHHA O IpeBpa-
IIEHHH KOHXMOJIMHA B MCKOMaeMbIx pakoBuHax. [lo paHHpiM QJiopkoHa
[346], B MckomaeMOM KOHXHOJIMHE OYEHb HM3KOE COJEep)KAaHHE aNlaHHHA M
rnyuMHa. Ha OCHOBaHMHM TOTO, YTO KOHXMONMH NepjaMyTpPOBOIO CIOA
PAKOBHH TPETHUHOIO M YeTBEPTHYHOTO MEPUOMIOB HOJIHOCTbIO COXPaHHT
CBOW CTPYKTypy (HaHHbIe 3JIeK TPOHHOM MMKpockonus), PIopksH Oenaer
3aKJIIOYeHHe, YTO KOHXHMOJIMH 3THX paKoOBHH He mpeTepres XMMHMYeCKHX
M3MEHEHWH M Ha OCHOBaHHM €r0 aMHHOKHMCIIOTHOTO COCTaBa MOXKHO [enaTth
BBIBOAbI 06 3BOMIOLMOHHBIX H3MEHEHUAX KoHXMomuHa [346]. Om pjaet
cxemy HOJNMIENTHOHBIX LUeMed TreMOrjiobuHa, BKIIOYASK B Hee KOHXUOIME
OnHako ouYeHp Majloe ColOepKaHMe aMMMaKka B TMIOPOJH3aTaX paKoBH!!
3aCTaBlifeT OCTQPOXHO NOJONTH K OleHKe, cOenaHHod @yopkaIHoM, o
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XHMHYECKOH HEM3MEHHOCTH OPraHMYeCKOW MAaTpHMiubl JTHX MCKOMAeMbIX pa-
KOBHH.

HeonHokpatHo 6blJIo 3aMeUYEHO NOBBILIEHHOE COZEPXKAHHE CepHHA U
ITyTAMKHOBOH KHCIIOTBI B HCKOMAeMbIX paKoOBUHAX [426, 427, 346, 277,
278, 297, 560]. HecoMHEHHO XMMMuECKHME MCCIIEOBAHUA K OHXHOJIMHA
HCKONAaeMbIX PAKOBUH 3HAYMTENIBHO MOTYT [OMOJIHUTh HAlllXM NpenCTaBJIEHHA
0 TMpEBpAIlCHWM KOHXMOJMHA B TeOJIOTMYeCKHX YycloBUAX. Ha ocHoBaHuu
TOTO, YTO KOHXMOJIMH NEPJIaMYyTPOBOTO CJIOA PaKOBHH TPETHMYHOTO U YeTBep-
TMYHOTO MNEPHUOMIOB TOJIHOCTBIO COXPAaHWJI CBOKW CTPYKTYpy (HaHHble aJiek-
TPOHHOH MHUKpockonuH), ONopksH OeaeT 3aKJOYEHHE, YTO KOHXMOJIMH
3THX PAKOBMH HE MpeTepnesl XMMHYECKHX M3MEHEHWH M Ha OCHOBaHMU €ro
aMMHOKMCIIOTHOTO COCTAaBa MOJHO [IeNlaTh BBIBOABI 06 3BOJIOLHMOHHBIX
M3MEHEHUAX KOHXMoJMHa [346, 347].

B 1964 r. Axusma [275] onpemenmun copepkaHHe aMHHOKHCIOT B
MCKOMaeMbIX pakoBuHax 8 BHAOB Patinopecten M3 MMOUEHa KM HHXHETO
nreHcTOlEHa M OfIHOTO coBpeMeHHoro Buma Patinopecten. Ilpu momoum
xpoMaTtorpaduu Ha Gymare OH yCTaHOBHMJ BO BcCeX ClIyyasiX HaJIMuMe OIHUX
M TeX Xe€ AMHHOKHCIIOT, HO B MCKOIMAeMBIX PaKOBHHAX obLuee UYMCIIO HX
3HAUMTENIbHO MeHblue. Jlanee OH McCileloBall COCTaB aMHHOKMCIIOT B paKo-
BHHaX nNeKTHHUA (mBycTBOpoK). OH mpHillenl K 3aKMIOYEHMIO, YTO NOCIE
NepBBIX HECKONbKHX COTEH THICAYEJIETHH 3aXOpPOHEHUA COIEpXXaHWe aMMHO-
KHCIIOT B PaKOBMHaX pe3Ko yMEHblLIaeTcs. B panbHeALIeM OHO HECKOJIbKO
cTabMIIM3UpYeTCA, M CHIDKEHHE B COOEPXKAHUM aAMMHOKHCIIOT TPOMUCXOOMT
oueHp MemnieHHo. OH OTMeuaeT, YTO YeM JpeBHEe paKOBHHA, TEM MeHblile B
Hedl COXpaHAeTCA AMMHOKHCIOT, OCODEHHO Pe3KO YMEHBUIAETC KOJIMYECTBO |
TJMUMHA M aCTaparMHOBOM KHCIIOTbl. AKHSIMa NpOBEN TaKXe CpaBHHUTENb-
Hble MCCJIEIOBaHUA COAEPKAHUA AMMUHOKHUCIOT B DAKOBHHE COBpPEMEHHOIO
rpeGemika -Chlamys irradians u B pakoBHMHaX HckoraeMoro rpebeuika U3
nneiicroueda ¥ topel  [277, 278]. UM Obuto 0BHapyxeHO MOCTENEHHOE
YMEHBLIIEHHE COJIep)KaHMA aMHHOKMCIOT B paKoOBMHax rpebellika ¢ yBenmH-
YeHHEM TreoJIOTMYeCKOro Bo3pacTa. Hampumep, B pakoBHHAaX NJedCTOlEHA
Haiileno 465,3 Mefe, B pakoBMHax wpel — 16,9 m2/e amuHokucnor. OH
npeAnoJaraeT, Yro aMMHOKHUCIIOTbI BXOAAT B COCIAaB NPOAYKTOB NOJMMe-
pH3aumMM, nogoGHbIX KeporeHy, MM MNOJMMepoB, 0Opa3oBaBIUMXCS B pe-
3ymbTaTe afcopbUMM Ha MHHepasyax TINMH.

HnrepecHo uccnemosanue ®ynsuBapa no omnpeneneHH0 aMUHOKMCIIOT B
PAKOBHMHAX YeTBEPTHYHOTO M TPETMYHOTO nepMoga — Mercenaria mercena-
ria, a TakXXe B paKoBMHax 6oyee OpeBHMX 3MoX — B (y3ynuHpax,
aMMOHHUTAX, TpWUIOGMTax, HMemwIIMX OonbLIOe 3HayYeHWe B CTpaTuUrpad uu
{351, 352]. Ou wuccnemoman 5 mupeacTasuTeNieili Gy3ynUHOIOB (CEMERCTBO
dbopamunndep) u3 maneo3os M nmepMu. Bo Bcex HCCIeTOBaHHBIX MM paKo-
BHHax ¢y3yJMHHI COXPaHMJIOCH JOCTATOYHO GOnbLIOE YKUCIIO aMMHOKHMCIIOT M
Haxe aMHHOCaxapoB, YTO JAJI0 OCHOBAHWE aBTOpY MpPEeANOJIONKMIb, YTO B
COCTaBe OpraHMYeCKOr0 BPLECTBA PAaKOBUH GY3YINHMHI HAXOOUTCA XUTHH.
BeposaTHO, cnoXHOE MHOroxamepHOe CTpOeHHe paKoBHMH (y3ylMHI U Xa-
paKTep BMeLJAWOIIUX MOpofA oOGecneunsM Xopollue YCIOBHA [OJ1A KOHCep-
Bamuu opraHmveckoro Bemectsa. Qymsusapa [351] m3yvan Takxke cocTaB
AMMHOKMCIIOT B pakoBMHax amMMoHHMTa Teshioites ryugasaensis (MesoBoi
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nepHoa) B CPaBHEHWH C aMHMHOKHCIOTHBIM COCTaBOM PaKOBMH POMCTBEHHBIX
HM COBpeMEHHOTo HayTuityca — Nautillus sp. B pakoBunax cospemenuoro
HayTHityca Oblyio HaififieHo 15 aMMHOKMCIOT, B aMMOHHMTE MEJIOBOTO MepH-
ofja — 5 aMHHOKHMCIOT, a UMEHHO, acnapardHoBas M INIYTaMHMHOBasg KHUCJIO-
Tbl, TJIMUMH + QJIaHMH, BaJIMH W JIEHLIUH.

Xamcon [404] muccnenoBan ODHOBpeMEHHO MHKPOCTPYKTYpY, MHHepa-
JIOTHIO W XHMHUECKHH COCTaB [peBHEro mnpeACTaBMTena poga Mytilus,
uBLIero B lope, — Praemytilus strathairdensis. UM 6bIrM MccnegoBaHbl
OTHENbHO BCE CJIOM paKOBMHbI M OOHapy>keH aparoHMTOBBIA CJIOH, YTO
yKa3biBaeT Ha [JOCTATOYHO TEIUIYI0 TeMmnepaTypy ApeBHEro Mopckoro Gac-
ceiina [453, 454]. Bruto nokasaHo, uTo oblEe KOJMYECTBO OpPraHHYeCKOro
BELIECTBA B HCKOMAaE€MbIX PaKOBMHAaX CHU3WIochk Ha 10—20 % 1o cpaBHeHHI0
C PONCTBEHHBIM 3TOMYy MOJUIIOCKY, coBpeMeHHBIM Mytilus. XapakTepHo
otHomende C/N, koTopoe MIA COBpeMeHHBIX paKOBMH okojio 2,8—3,7, B
HCKOMAaeMBIX paKoBMHaxX — cBbille 23. HaGoganock 3HauMTeNIbHOE pa3iiu-
yie B MHKPOCTPYKTYpE KOHXHOJIMHOB COBpPEMEHHBIX M IOPCKHX IpeficTa-
puteeir Mytilus.

bt nccnenosaH npH3MOBOH CIIOH COBpPeMEHHBIX M MCKONAeMbIX paKo-
BUH [297]. OnpefeneH aMHMHOKMCIOTHBIA COCTaB NMPH3M, OTHEJICHHBIX MO/
MMKpPOCKONIOM M3 PaKOBMH KaK COBPEMEHHbIX OpraHM3MoB (Arina. nigra
u Pinna nobilis), tax u wuckomaemeix (Pinna offinis ® Inaceranus).
Iloka3aHo 3HaYMTENIbHOE YMEHBILEHHE YMCJIa BCEX AMHMHOKHUCIOT B HCKOIa-
eMBIX pPaKOBMHAX M 3HAUMTENIbHOE CHIDKEHMe codepikaHHa a3oTa. OpHako
HEeKOTOpble AMUHOKHC/IOTBI B MCKONAaeMbIX paKOBHHax (B NMpPHU3MOBOM ClI0€)
HaXxofIATCA B HECKOJIBKO  NOBBIIIEHHbIX KOJIMUECTBAX MO OTHOLIEHMIO K
OCTaJIbHbIM, HalpUMep TINMUMH Y acmaparMHOBasg KMCJIOTa (YTO XapaKTepHO
KU 1A COBPEMEHHBIX paKOBMH), a TaKXe aJlaHMH, CEpMH M TJIYTaMUHOBAs
KHUCIIOTa.

HyxHO OTMEeTHTb, YTO NOBBILIEHHOE COJIEp)XKaHHEe CEpHHA M TJIyTaMHHO-
BOM KHCJIOTBI B HCKOMNaeMbIX paKOBHHaX ObINIO 3aMeYEHO HEOOHOKPaTHO
[277, 278, 297, 346, 426, 427, 560]. OnopkdoH M MAp. CYATAOT, UTO
OpPraHMYeCKOE BEIIECTBO, KOTOPOE OCTalloch B MCKOMNAEMOM MaTepHale.
HAXOOMTCA He B BuAe GeJIkOB, a B BHIE KAaKOH-TO CIIOXHOM KapOGOHM3H-
poBaHHoM ¢opMbl. Hcnonb3ys HdaHHble MCCIIENOBAHUA aMMHOKHMCIIOTHOTO
COCTaBAa MCKOMAEMbIX pPAKOBMH M [aHHble ['peryapa no McCiaeIOBaHHIO
YIIbTPaMHK POCTPYKTYpbl HCKONAeMbIX PaKOBMH NOI, 3JIeK TPOHHBIM MMK pO-
ckonoM, QNOpKOH BbICKa3all MHEHHe O TOM, uyTo Oenok, XapakTepHbIA AA
BCEX XXMBBIX OPraHH3MOB, MOABEPraeTCA CJIOXHBIM MpeBpallieHUAM B CKeJleT-
HBIX OCTaTKaX MCKOMaeMbIX OPraHM3MOB, TaK Ha3bIBaEMOH NajieM3auuM, MpH
3TOM [MPOMCXOOHMT M3MEHEHME €ro XMMHYECKOTO COCTaBa M CTPYKTYypbl
[346, 347].

[lo muennio ®nopkona u np. [297, 346, 347], usmeHenue, Habmomaw-
meecs B COCTaB€ aMUHOKMCIIOT OpPraHMYecKOoW MAaTpHlbl PaKOBMH MCKO-
NaeMbIX MOJUTIOCKOB, MOXET ObITb CJIEAICTBHEM PAJA XMMHUYECKUX peaKuit —
OEHATy paLuu GenkoB, pa3pyllleHUsA HeKOBaNeHTHbIX CBA3EH, NajeH3aumH
32 CYeT KOHEYHbIX TPyl LEneH NONMIIENTHOOB M T.A. XapakTepHO TaKXe
TO, YTO a30T aMMHOKHCIOT B MCKOMaeMbIX o6pa3liaXx paKoOBHH COCTaBJiAeT
TOoNbKO 15—20 % obuiero comepkaHus a3orta.
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Puc. 20. Puc.21

P u c. 20. Cxema PHNOrEHHH U FEOXPOHONIOTHYECCKOTO pacnpefesieHHs rolioBoHorux Mon-
niockos [75]

Puc. 21.CxeMa CTpoeHUsi paKoBHHbI GeneMHUTa
I — cxeMaTHyeckuit NPoROSIbHLIH pa3pes; 2 — pakosuHa GeneMHuTa ¢ GproWHO CTO-
pokbl; NP — npoctpakym; PP — dparmokou; P — pocTp [75]

[pencraBnser GonbLIO HHTEpEC HCCeIOBaHKe KJACCA TOJIOBOHOTHX
mommiockoB  Cephalopoda, k koTopoMy oTHocATcA GenmeMHMTbI, TaK Kak
3T MOJUNIOCKH ObifIM IUKPOKO PAacrpoCTpaHeHbl B IpEeXHHE TeosioTHIECKHe
noxu (ApeBHeillliMe NPeICTABHTENH 3TOrO KJIACCa XKWIM ellie B NMO3ZHEM
Kembpun). K 3TOMy Kkiaccy MOJUIIOCKOB OTHOCATCA TAaKHe BaXKHbIE B
CTpaTHr papHYECKOM OTHOILICHHH IDYTIIbI OPraHHU3MOB, KaK GeleMHMTBI, aM-
MOHHTBI, MCKOIIAEMble HAYTHIIYCBI, a TaKXXe COBPEMEHHbleé OpraHH3Mbl —
HayTHJTychbl, OCBMHHOTH, KapaKaTHLb!, KaJibMappl. benemivsr nossumics B
KOHIe TpHaca, MOMHBbIH DacUBeT MX >KH3HH Ha 3emile OTHOCHICA K Iope M
Meny (puc.20), B KOHUE MeJIOBOrO MepHOJa OHM MOJIHOCTbIO BbiMepnH. B
Nocnegnue rofbl MHTepeC K H3Yy4YeHHI0 GelIeMHMTOB BO3pOC B CBA3H C TeM,
UT0 1pH NOMOILUM HM3MEPEHHA HX H3OTONHOTO COCTaB3 KHCIOPOAA MOXHO
COCTaBHTL MpeACTaBIIeHHE O MajsieoTeMmepaTypax ApeBHHX Mmopeii. [Ipemmo-
naralT, 4Yro, KAK M Y COBPEMEHHBIX KalnbMapoB, B OelleMHMTax HMeNoch
CTepxHeBHIHOE 00pa3oBaHMe paKOBHHBI, Ha3bIBAEMOE DOCTPOM, KOTOpOe
Haxonmwroch HA 3aJHeM KoOHUE yanuHeHHoro Tema (puc.21). Ckener Gemem-
HUTOB cocTosI M3 pocrpa, (parMokoHa H mpoctpakyma [174], Ho coxpa-
Iics B BMAEe MCKOMAeMbIX OCTATKOB JIMILIb POCTP, KOTOPBIH 4YacTO Ha3bIBa-
01 yeproBBHIM ManbueM’. Poctp cocraBnsn okono 1/3—1/4 obGuieit [MHBI
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PaKoBHMHbB W okojio 1/5—1/8 ofweil amuHbr Tena >xuBoTHoro [174].Poctp
OeJIeMHMTOB, BEPOATHO, COOTBETCTBYET LIMTY pPaKOBMHbI COBPEMEHHOH ce-
nuM (KapakaTuiibl) .

B HckomaeMpix cKeyeTax (paKkoBMHax) HayTWIOHAOB A aMMOHOMIOB
61710 OmpeleneHo cofepkaHHe aMmHMHOKHcnoT. Bbuio yciaHoBieHo, uTO
HCKOMaeMble PpaKOBHHbI OTJIMYAIOTCA OT COBPEMEHHBIX, POACTBEHHbIX MM
OpPraHM3MOB, 3aMETHBIM YMEHbIIEHHeM KOJIMYECTBA TJIMUMHA M aJIaHHHA M
OTHOCHTENIbHO BBICOKHMM COfiep>KaHMEM TIIYTaMHMHOBOM KHCIJIOTbI, BajlMHa,
nu3MHa W rHcTHAuHa [561). Bonee nogpo6Ho 6bIjI0 MCCENOBAHO OpraHu-
yeckoe BewecTBO GememmutoB [92, 97, 154, 524, 525]. M3 pocrpor 3
06pa3noB GeneMHUTOB GbIJIO BBIZICTIEHO OpPraHMYeCKOe BELIECTBO M [aHa €ro
XHMHYecKas Xapaktepuctika [92].

CXEMA BbUIEJIEHUS UCKOINAEMOI'O OPTAHHUYECKOI'O
BEWECTBA H3 POCTPOB BEJIEMHUTOB

O6paGorka 10%-Hpim pactsopom HCl

’

UeHTpHYTHPOBAHHC

ocaaok paciBop
nonepeMenHas obpaborka HF OKCTPaKUMA H30-6y THNOBBIM
(Ha KunAWeA BoasHOH GaHe) cniuptrom npu pH 3,0
u xonu. HC] (ipn komuatHoM
TCMIleparype)
LCHIPHdYTHPOBAaHHE U TTPOMBI- ynapuBaHuc B BAKYyMC 9KCTpaK-
BaHHe AUCTHITHPOBAHHON BO- Ta (BMeCTe ¢ MIICHKON ocalka,
noH o6pa3yolerocst Ha rpaiuue

l CJI0€B pacTBOPOB)
Hunanus

/ pacTBOpeHHe 0ctaTKa B |7 -HOM

pacrsope NaOH - npenapar 2
Cymixa B BaKyyMe ~ npcnapar 1
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ITpenapar 1 HepacTBOpMM B KpeNnKMX KHUCJIOTaX M B LIeJloYaX, B
OpPraHMYeCKHMX pacTBOpMTeNax (B CHMpTe, aueToHe, GeH3oJie, NETPOJIEHHOM
a¢dupe), MoCNe €ro rYApONM3a NpH MOMOWM XpoMaTorpaduu oGHapyskeHbl
Ha 6ymare 10 aMHHOKMCIOT (JIM3MH, acraparMHOBas KMCIIOTa2, CEPUH, IJIH-
LIMH, TIYTaMHHOBasA KHUCJIOTa, TPEOHHMH, aJlaHWH, BaNuH, (peHWIaJaHuH, Nel-
UMH) . A30T aMHHOKHCJIOT CocTaBjisn Tonbko 0,15 % or ofuiero ero cogep-
XaHMs B mpenapate 1. 3To yka3piBaeT Ha To, uro OGeyiok 6eeMHHTOR
npeTepnen 3HaYATENIbHbIE XHMHMUYECKHME M3MEHEHMS, TaK KaK OCHOBHAs YacTb
BeilleCTBa, Cofiepxallas a30T, He THAPONM3YyeTCA.

B nonyvenHoM mnpenapate !, BbigeneHHOM M3 3 06pa3uoB GejleMHUTOB,
onpelneneH 3jleMeHTHbI coctaB (Ta6n. 17). A BbIAeNIeHHBIX IPeNnapaTos
OpraHMYecKoro BemiecTBa 6GeJleMHHNTOB XapaKTepHO [OCTATOYHO BbICOKOE
cofiepxanue w301a (3,88-4,22 %).

Ha ocHoBawMM [aHHBIX, NpefACTaBJICHHBIX B Tabmn. 17, oueBHaHO, uTO
OpraHHYeCKO€ BELIECTBO QEJIEMHHTOB MO CBOEMY 3JIEMEHTHOMY COCTaBy H
XMMHMYECKHM CBOMCTBAM 3HAYUTEJIbHO OTNMYaeTcsA OT OGeNIKOBOH MaTpUlipl
PONCTBEHHON MM COBpEeMEHHOW cemu. OpraHMYecKoe BELIECTBO GeneMHHUTOB
oryMyaeTcss GoJiee BBHICOKMM COJEpXKaHUEM YTiiepofa, BOAOPOAd, MEHBLUHM
cofiepXaHHeM a30Ta. XapakTepHO BbiCOKOE 3HAYEHMe C/N, uto 06bIWHO mIst
HCKOINIAEMbIX OpraHWYeCKMX oCcTaTkoB. OOlgee KONMYECTBO BBIAEIEHHOTO
OpPraHMYeCKOro BewecTBa U3 OENEMHMTOB COCTAaBJIAET JMUIb COTbie MHOJIH
NpPOLEHTa OT CYXOro Beca pakoBHMHbI M muuib 0,3—0,4 % Beca opraHuyeckon
MaTpHlpl paKOBHMHBI COBpeMeHHOH cenuu. Heob6xomumMo OTMETHTb, UTO BO
BCEX BBI/ICJICHHBIX IIpenaparaX OpraHMYeCKOro BeLeCTBA U3 OeJleMHHTOB
HaGMmomaeTcs JOCTATOYHO BBICOKOEe CofepxkaHue Bopopoaa (7,16—7,56 %).
KonuuecTBo yriepoda M Bomopoda HECKONBKO BBILIE, YeM COAEPXKaHHE €ro
B PaKOBHHaX COBpeMeHHBIX Oecrno3BoHOYHbIX. IIpM cpaBHEHMM pa3HbIX MNpe-
napatoB 1, BbifieJIeHHbIX M3 3 06pa3uoB pocTpoB GeneMHHTOB, BHAHO, YTO
npenapatr 1 M3 pocTpoB 06p. 3 omMuaeTca Gonee BBICOKMM COMEPXaHUEM
yriepofa ¥ BoAOpOOa M MEHBUIMM KOJIMYECTBOM a30Ta. Bo3aMoxHO, YTO B
3ToM oOpa3sue npolecc NnoMMEpU3alMH Tpollel HeCKONbKO Jaiblile, 4eM B
06p. 2 u 3. B uenom mnpenapatsl 1, BbldeneHHbie U3 pOCTpoB GElleMHUTOB,
NpeAcTaBiAT Co6O0#. M0-BUAHMOMY, BBICOKOMOIEKY/IipHOE BELLECTBO, IO
CBOMM CBOWCTBAaM OnHM3KO€ K KEporeHy oOcCaJlouHbIX MOpOd, M ABJAETCA
NpOAYKTOM 3HAYMTEJIBHOTO npeobpa3oBaHus GenkoB M YIeBOJOB, Haxo-
OMBIIMXCA B PaKOBMHE NPU >XU3HH OPraHU3Ma.

IIpucyTcTBME HMCKOMaeMOro OpraHMYeCKOro BellecTBa H OAHOro M3 OcC-
HOBHBIX €ro KOMMNOHEHTOB — AaMHHOKHCIOT B pOCTpaX MCCNEAOBaHHbIX
GeneMHHTOB 10pCKOrO M MEJIOBOTO IEpHOAOB YKa3bIBaeT Ha TO, YTO JTH
OenleMHMTB! HAXOAM/IMCh B GNaronpUATHBIX YCIOBUAX KOHCEPBALMM KaK B
nepuon ocagxooGpa3oBaHMA, TaK M B TeUeHHe JAJIbHEHEro JuareHesa
ocagouynbix nopod. IIpu nomomn xpomartorpadpun Ha Gymare Obiio o6Hapy-
XeHo B rudponusate npemapara I u3 GenemHuToB Hanuuue 10 amMHHOKMC-
JIOT: NY3MHa, aclapardHOBOM M TJIyTAMMHOBOH KHMCJIOT, CEpMHA, TITIULHHA,
TPpeOHHHa, aJlaHWHa, deHMNIATaHWHa, NeHUMHa. BBIIKM noJiyvyeHbl COEKTpbi
nornowmenns B UK.obnactu npenapata | u npenapara Il u paHpr 3akimio-
YeHHT O COAEPXKAHMM OMpelelleHHBIX TPYNNUPOBOK B ITUX lipemapartax
[154]. Ha puc. 22 npencraBneHa 3amMch CHeKTpPafbHbIX KPHBBIX Npenapara
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XHMHueCKan XapaKTePHCTHKA OPraHH4ecKoro

Nﬁ N
o6p. Bua Genemuuta Bmeinaoman nopona Boapact Bhixon, %
OT CyXo1o
Beca oGpa3s-
ua
1 Pachytcutis (Acrote- Tnunucteiit rmayko-  Bepxusas opa 0,09
uthis) russilabis HHTOBbI# NECOK
2 Belemnclla sumensis I'nayxonuroBbiit To xe 0.089
KBapuUCBbI# Necok
3 Belemnitella mucro- TMucunt Men Bepxuuit men 0,04
nata scnior
4 Sepia sp. pharaonis - CoBpeMesHbie 6,60

(coBpemcHHBIN
NOPUCTLIH crioH)

M pumeuyanuc INCMEHTHLIA COCTAB aH B NPOICHTAX OT G¢330/ILHOTO NpcNapaTa.

II, Te. rymuHOBBIX KHCIIOT AnA onHoro obpasua Genemmmta. Ha BO3MOX-
HOCTb MPHCYTCIBHA aMMHOB M aMHMIOB YyKa3blBaeT BHICOKOE IOIJIOILEHUE
B6nuan 1650 cm™! (1-a ammamas nonoca), a Takxe BOGmHaM 1540 cm”1
(2-1 amupgHasa nonoca). MHOTMEe HMCCIIeOBAaTeNH CBA3BIBAIOT sIBJIEHHE MOT-
nomenna npu 1540 cm! ¢ mmrumem npoTeHHonono6bHoro asora. Ilor-
JoueHde B Jroi OGNACTM M TPE/NONIOKEHHA NO IJTOMY MOBORY OGblu
BbicKa3aHbl MumBaTapd npH HKCCIEIOBAHMH TYMHHOBBIX KHCIOT, BbifeleH-
HbIX M3 COBpeMeHHbIX ocafikoB [413]. IonyuenHplii cneKTp MorjouieHUs B
HK-o6nacu npenapara Il, BeigeneHHoro u3 pocTpoB GeneMHMTOB, OOHa-
pyxHBaeT Goibiloe CXOACTBO CO CHEKTPAMH I'YMHHOBBIX KHCIIOT, BblOEJNeH-
HpIX M3 TopdoB, MOYB M OKHCNeHHbIX yriedt. [lpenapar | mMeer cmekTp
norsiomenust B HMK-obnactv, nomoOublit cnekTpy noriouwleHHA, XapakTep-
HOro JJif KeporeHa.

Takum oGpasoM, NIpH HUCCIIEAOBAHHM OPraHHYECKOro BELIECTBA, BbIACIICH-
HOro ¥3 pocTpoB GesleMHHTOB, GblsiH 0GHapy>XeHbl cOeqHHeHus, NogobHbie ry-
MHHOBBIM KHCnoTaM. Ha ocHOBaHMM HCCIIelOBaHHA JTHX COeHHEHHUI NPH No-
mow UK-cnektpockonuu Gbuio yCTaHOBJIEHO HajlMyHe B HMX apOMAaTHYECKHX
CTPYKTYp. YCIIOBHA KOHCEpPBAalMH OPraHHYECKO# MaTpHUbl MeXAy KpUCTa-
maMH  kapboHaTa KajbUMA B pPOCTpax GeNeMHHUTOB HCKITIOMAIOT YyvyaCTHe
pacTMTenbHBIX BeleCTB B Mpouecce ee npeobpa3oBaHus, a ClIEOBATENBHO,
Y4aCTHE JIMTHWHOBBIX CTPYKTYpP W PacTHTENbHLIX MUTMEHTOB apoOMATHUYECKOR
npuposibl. BeposiTHO, OCHOBHBIM MaTepHanoM [jii 0Gpa3oBaHMA COelMHEHHH
THTIa TYMHMHOBBIX KHCIOT B pOCTpax GelleMHHTOB SABIAIUCh OenkH H
yrieBofbl PaKoBHH. A30T B T'YMHHOBBIX KHCIIOTaX OGbIYHO CBA3BIBAIOT C
yyacTHeM OeJIkoB ¥ aMHHOKHCIOT PaCTHTENIBHOTO, XXMBOTHOTO ¥ MHMK POGHO-
TO TPOMCXOXJIEHHA B mpolteccax rymudukaumu. ['ymuHOBble  KHCIIO-
Tl nouB Bcerda couepxar asor. I.C. OpnoB [187] uemaBHo npencra-
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Ta6auya 17
peuiecTBa GeleMHHTOB H COBPEMEHHOW Cenuu

—
XapaKTepUCTUKA OpPraHM4eCKOro BellecTBa

KonnyectBo Ge3- JrieMeHTHDIN cocTas, % OoT 6e330/IbHOrO BelecTBa
30/1bHOFO OpraHH- npenapara
yeckoro BetlecTpa,| % 307ibl

% 0T cyXxoro Beca
o6pa3ua c H N o* C/N

0,023 74,89 50,21 7,16 4,12 38,51 12,1
0,028 67,98 49,93 7,14 4,22 38,71 11,8
0,021 47,26 58,38 1,56 3.88 30,18 15,5
6,6 0,0 46.57 6.08 9.7 37.56 4,8

*KoimuecTBO KHCnopoaa onpeaenanoch MO pajHOCTH.

BWI CBOIHble [AHHbIE O COMEPXKaHWHM OOLLEero, THAPOJIM3yeMOro a30Ta B
TYMHHOBBIX KHCJIOTaX H ¢YIBbBOKHCIIOTaX YepHO3EMa, CEPO3EMa H [IepHOBO-
non3onuctoix nous, Io maxueim @naitra [345], B rugponmsate ryMHHOBBIX
KHCIIOT a30T pacmpefendercs coiemyowmmM oGpasom: 20-40%  obwero
COOEPXKaHWA a30Ta B TYMMHOBBIX KHMCJIOTAX COCTABJIfET a30T aMHHOKHCIIOT,
10-15% a3zor ammmaka, 1|—5% a3or amuHOocaxapoB M okosio 50 % a3zoma
OCTaeTci B HErMApPOJM3YeMOH YacTH, BO3MOXHO, B BHAE TeTePOLMKIIH-
vecknx coegusermit. [.C. Opnos [187] Takxke cuUMTaeT, YTO a30T Heruapo-
NU3yeMBIX COeOMHEHMA B TYMMHOBBIX KHMCJIOTAX M3 Da3HbIX MOYB COCTaB-
nsger B cpedHeM 40-50%. Hmerorcs HekoTOpble NMPEACTaBIIEHHA O MYTAX
06pa30BaHHMA a30TUCTOM YacCTH TFyMMHOBBIX KHCJIOT. Bbulo nokazaHo 3Hauve-
HHe peakUMH B3auMoleHcTBUA NMoHdeHOIOB ¢ aMHHOKHCIIOTAMH H MpOTeH-
Hamu, BeAywell K o0O6pa3oBaHMI0 a30THCTOH YaCTH [YMHHOBBIX KHCIIOT
[133]. Boulo BhICKa3ako TakXe MpPeQNOJIOKEHHEe O TOM, UTO MPOHCXOXIie-
HMe a30THMCTOH YacCTH TYMHHOBBIX KHCJIOT CBA33HO C MpOLECCOM MeJlaHO-
HIMHOO6PA30BaHHA, TPOMCXOAMIINM NP XUMHYECKOM B3aHMOEHCTBHH a30-
THCTBIX CcOeJHHeHMH, copepxawnx rpynny —NHy u coeauHenuit ¢ anbae-
TM/IHOH WM KeTOHHOW rpynmupoBkamu [35, 87, 169].

B nocnemHue roAbl MOABMIIMCH 3KCHepUMEHTalbHbIE [OKAa3aTeIbCTBA
yUacTMsi NPOTEMHOB ¥ MENTHIOB B CTPYKType TYMHHOBBIX KHCIIOT [OYB
[296, 520, 523). HepaBHo ymanmoch nokasaTh QpepMeHTATHBHOE BO3MEHCT-
BHe MNpOTEONMTHYECKHX (EPMEHTOB Ha TYMHHOBBIE KHC/IOTBI, 4TO YKa3bl-
BaeT Ha HaJIMYMe MENTHOOB M, BO3MOXHO, GeJIKOB B CTPYKTYpE FYMHHOBBIX
KHcioT mous [444, 488}. JTo maeT OCHOBaHMe IPEANONOXHTb, 4TO 0OOpa-
JoBaHMe (paKlUMM THNA 'YMHHOBBIX KMCIOT B pocTpax O€jieMHHTOB IpoH-
J0UI0 3a CYET B3aMMOJEHCTBHA OGenkoB M yriieBoAoB (M MPOOYKTOB MX
pacnapga) mo THMy MeJIAHOMAMHOBOI peakuuu. He HCKIoueHa BO3MOXHOCTD,

89



a

7

.
\\\%

) S I N O R N VO I O I N B L 1

/4 7200 nwy - 2000 - Jol0 4000
SOEITIOME  NOTESTRLL |, £

gzaouenee
g\gg\gN

-

P u c. 22. UK-cneKTphl npenapara 2, BoifieJIEHHOTo U3 GesleMHMTOB [ 154 ]
a — ofbpasen UCXomHbiit; 6 — TO ke, Ge3Bombiii; 6 — oOpasen 2-if, HCXOMOHBIH; & —
TO e, 06e33omeHHblin; 0 — o6pasen 3-i, 06€330JIEHHbIA

YTO B HEKOTOPBIX PaKOBHHAX MPMHMMAIIM yYacTHE B CTOH peakLMM MOCTO-
poHHAA MuKpodIiopa M ee NpoAyYKTHI pacnaga. Ha ocHoBaHMM Hauiux
HCCIIE[IOBaHUH, MpoBedEHHbIX NpH cpaBHeHHMHM HK-cnexTpoB mormomeHus 2
opranMyeckux npenapatoB ¢ HK-crnexTpaMu OpraHMueckoid MaTpHipl, Bbl-
OETICHHOH M3 MpHU3MOBOTO M PpOTOBOTO CJIOEB PaKOBHHBI COBPEMEHHOM
cemui (cm. puc. 17), a TakKe aMHMHOKHCIIOTHOTO M 3JIEMEHTHOTO COCTaBa
3THX TpenaparoB, BHAHO, YTO OPraHMYeCKOE BEIECTBO GEIEMHHTOB 10pbI M
Meqna mpeTepneno 3HaYMTENbHbIE NpEBpallEHUsT B TEYCHHE TeONOrHYECKOTO
BpeMeHH. MBI He YCTAaHOBWIM NPUCYTCTBUSL OElIKOB MeXIy KPHCTaJJIaMH
KaJblMTa OelIEeMHUTOB, HO OGHapyXWIH HepacTBOpPHMOE OpPraHHYeCKOe Be-
mmectBo, umemomee HK-cnexTp, nmomoOHbIA KeporeHy, M OpraHWYecKyw
¢dpakimo, nMogobHyl0 TYMHHOBBIM KMHCJIOTaM, BCTPEYAalIIMMCA B MpPHPO.-
HBIX Bofax. 3HauYMTeNbHble MpeoOpa3’OBaHMS OPraHMYECKOH MATpHIbI PaKo-
BHH OpPraHM3MOB, BEpOATHO, [POMUCXOOWIM B HAaNpaBjieHMH 0Opa3oBaHusA
CIIOXHBIX T'OJMMEPOB THIIA TeTepONONIMKOHAeHCaToB [92, 96, 154].
HecMoTpa Ha XxopouMe YCITOBHA KOHCEpBallHH OPraHMYeCKHX COE[IHHe-
HMiA B paKOBHMHAX, HeNB3A BO BCEX CIydYadAX HMCKINOYaThb BO3MOXXHOCTb
NPOHHKHOBEHHA OGakTepuH CKBO3b IIIOTHbIE C(JIOM PAKOBHH MOCIE OTMH-
paHHsa opraHM3mMoB. Bo Bcex ciyyaax maTepHanom MiA o6pa3oBaHMA TYMH-
HOBBIX KHCIOT B POCTpax OelleMHHTOB MOTJIH CIYXHTb TONbKO Oenku M
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yT/IEBOObl DPAaKOBHH WIM NPOHMKIUMX B HHX MHKpPOOpraHmaMoB. Kak wus-
BECTHO, KOJIMYECTBO apOMaTHYECKMX &MHMHOKHCIOT B 0Beifkax cocTaBiser
HeOonbLIylo BeNMuMHy. Hanuume apomaTHuyeckMX IpYNMHPOBOK B OpraHH-
YeCKOM BELIECTBE pPOCTPOB GENEMHHMTOB MOXXHO OOBACHHTL YIaCTHEM apo-
MaTHYECKHX aMHHOKHMCIJIOT B ITOM Npoilecce, a Takxke 0Opa3oBaHHEM HOBBIX
rpymUpOBOK apOMaTH4Y€CKOIO CTPOEHHMs MNpH B3aUMONEHCTBMHM OENKOB H
yrneBofioB. HaMu 6biio Takke MCClleNOBaHO colepkaHue cBOGOOHbIX aMH-
HOKHMCHIOT B GeneMHuTax. I 3TOro B BOJHBIX pacTBOpax IIOCIE NMPOMBbI-
BaHUA pacTepThix 06GpasyoB M B COJAHOKHCIIBIX pacTBOpax IOCNE paspy-
IIEHHS MHUHEpaJIbHOM YacTH PAKOBHH, KY[a MOIJIM M3BJIEKATbCA CBOGOIHbIE
aMUHOKHCJIOTBI, OIIPEACTANIN a30T U IMpPUCYTCTBHE aMHMHOKHCIIOT HpPH MOMO-
M XpomaTorpacuu Ha 6ymare. B npoMbIBHbIX BOJax ¥ CONAHOKUCIIOM pacTBO-
pe aMHHOKMCIIOThI He 6bU1H 0BHapyxeHbl. B pocTpax GeneMHMTOB mociie ruapo-
nu3a 6bUTH O peneneHbl aIMUHOKHCIIOTBI, 3T0 ABNIAETCA  [10Ka3aTe/IbCTBOM  Ha-
XOJIeHHs aMHHOKHCIIOT- B CTPYKTYpe BBICOKOKOHIEHCHPOBAHHOTO OpraHM-
YeCKOTO BEIECTBA, COAEPXKALUETOCH B pOocTpaxX GeJleMHHTOB.

HereHc [77] HeONHOKPaTHO OTMEYAJI, YTO IIPH UCCIIE[IOBAHUH MCKOMAEMbIX
OCTaTKOB OPraHH3MOB XOPOLLIEH COXPaHHOCTH He ObIIH OGHapy 3KeHbl cBOGOAHDIE
aMUHOKHUCNOTEI. CBOGOAHBIE AMHHOKMCIIOTHI, Haii/IeHHbIe B MCKOMNAaeMOM
MarepHane, OObIYHO YKa3blBalOT HA HaJMYHe INpPOLECCOB KOHTAMHHAIMM 3a
cyeT coBpemeHHOH MuKpodiopel. HemasHo H.3. Cepruenxo u nap. [208]
Npd MCCIE[IOBAHHH apXeouWaT KajIbUIMTOBBIX BOMOPOCHIEd KEMOPHA YCTaHO-
BWIM MNPHCYTCTBHE 5 CBOGOOHBIX aMMHOKMCIHOT(Iocne ob6paGoOTKH OCTaT-
KOB OpraHM3MOB CIMpPTOM) — AaprHHMHA, BajMHa, TPEOHMHa, JM3HHA H
MeTHOHMHA. OGHapy>KeHHbIE aBTOpaMH CBOGOIHbIE AMHHOKHCIIOTBI B OCTaTKE
apxeouUMaT, OYEBMOHO, ABJIAIOTCA MPOAYKTAMH >XMIHEAEATEIbHOCTH MHKPO-
OpraHM3MOB, HAXOJHMBIUMXCA B nopojax B HedaBHee BpemA. HexoTopere
HCCTIEIOBATEN CYMTAIOT, YTO NpPH >XU3HHU GelleMHMTbl HMeENH aparOHMTOBBIA
CKEJIeT, MOAOOHO pOOCTBEHHBIM MM CEMHAM M CHNHpYJIaM, KOTOpbIH B
TeYCHHE TeOJIOTMYECKOTO BPEMEHH NPEBPAaTWICA B KanbUMTOBHIH, [axe C
aneMeHToM pAonomutH3auuu [400, 456]. B To e BpeMs ApyrHe HcCieno-
BaTe/lM CYMTAIOT, YTO pOCTPbl GeNIEMHHMTOB BCETa COCTOSUIM M3 KanblWTa
[18, 40, 174, 453, 454). NokasaTenpsCIBOM 3TOMY CIIYXKaT pe3yJbTaThl
PeHITEHO-CTPYKTyPHOTO aHaJlM3a pOCTPOB GENEeMHMTOB, a TaKXe olperese-
HHe mnajieoTeMIlepaTyp ApeBHHX MOpeH, koTopble Gojiee THIIMYHBI Ajig oGpa-
30BaHUA KaJbLMTOBBIX pPAaKOBHH, YeM JUIA aparoHMTOBbIX [241]. Kasbuut
YCTOHUMB B TeueHHEe TeOJIOTHYECKOTO BpeMenu. B pocTpax OGeneMHHTOB
Bcerga MNpPUCYTCTBYWOT MarHMi M CTpOHUMH, B HeOONBIMX KONMMYECTBaX
CofepXKUTCA aJIOMHHUNA, MapraHel, xenes3o. Ilo naunpiM A.Il. Bunorpapmora
[40, 45], marini ¥ crpoHumit mpucyTcTByloT B BHAe MgCO3 n SrCO3 B
MMHEpaJIPHOH YacTH  ckeneToB Gecmo3BoHOouHbiX. Ilo muenmio AIl. Bu-
HOrpajioBa, CoOOep>KaHHe pacTBOPUMBIX COjieH B paKOBHMHaX MCKOMAEMbIX
Uecdanonon, BUAYMO, CBS3aHO C CYUIECTBOBAHMEM B HHMX JOCTATOYHO Goib-
UIMX KOJIMYECTB OpraHMyecKoro BeulecTBa. IIpeanomnaranoT, YTo aMMOHOU/IBI
(lopa) copmepxamM CKeneT, COCTOALUMH M3 CMECH aparoHMTa M KaJIbLMTA,
AMMOHOHMIBI M3 MEPMH U [EBOHA COCTOSNIM M3 KaJIbLHTA.

MHorue uccienoBaTeny MOOJEPXKMBAIOT NpPEACTABIIEHHE O TOM, YTO apa-
TOHUT, XapaKTepHBIH 1A MHOTHX PpAaKOBHH, IepeKpPHCTaNIU30BbIBaeTCA B
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KaJIbUUT B TEYEHHe TeojiorHueckoro BpeMenu. Tax, Marseir [474] wmccnemo-
BaJl PAaKOBHHBI COBPEMEHHBIX M HCKOMAEMBIX MOJITIIOCKOB M3 CeMeiCTBa
Cephalopoda, B ToM uMclie paKoBHHBI aMMOHMTOB. OH NpPeNoOJIOKHI, YTo
PaKOBHMHbBI 3AMMOHHMTOB paHee COCTOMUIM M3 aparoHMTa, HO B TEUEHME Bpe-
MEHH OHH TMOMABEPrajIuCh MNEPEKPHCTAJUTH3AIMKM B Kanbuut. IIpu momoinu
MHKPOCKOIHYECKMX MCCIIENOBAHNI OH OGHapyxHj B HekOTopbix oGpasuax
aparoHWT, a B aMMOHHTaX IOPCKOTo MEPHOAA OTYETIMBO paiiHYMMBbIE Neplia-
MYTPOBBIA U NMPH3MaTHYECKHH CIIOH.

Heob6xomuMo ormMeTMTs 3HaueHHE O6onee Imy6oxoro H3yuyeHMA MHHe-
PaJIbHOTO COCTaBa PAKOBHMH KaK COBPEMEHHBIX, TaK M HMCKOMaeMbIX opra-
Hu3MOB. CofepkaHMe PalNHYHBIX XHMMHYECKHX 3JIEMEHTOB B pakoBHHax 500
COBPEMEHHBIX BHIOB MOJUTIOCKOB ObUIO omnpepeneHo JleitrBeiinom u Ba-
cxkopHaxom [451]. Munsxe u Fymenn [487] onpemenunu  xuMuyeckuii
COCTAB pPAKOBHH COBPEMEHHBIX M HMCKOIAEMbIX OPraHM3MOB (MMOLEH, IUICH-
croueH). MMM GblIO yCTaHOBJIEHO, UTO B aparOHHTE MCKOMNAEMBIX PaKOBMH
3HAYHTENIPHO MeHblle conepxanue Mg M Mn u Gosbiue Sr, Ba u Fe, uem B
PaKOBHHAX COBPEMEHHBIX OPraHH3MOB TEX )K€ CaMBIX BHAOB. ITO pa3IHuMe
aBTOpEl OOBACHAIOT mnpoueccamH BhiBeTpuBaHuA mnopoa. I'.C. Bepnun u
AB. Xabakos [19] npemrarair HCNONB3OBATh KaBIHEBO-MAarHHEBBIH Me-
Tof (oTHowenue Mg/Ca B pakoBHHax) MJIA ONpedeNieHHA MajleoTEMIIEpaTyp.
YcraHOBNIEHO HEKOTOpOe palIHuMe B COCTaBE OTHENbHBIX XHMHUECKHX JJe-
MEHTOB B PAKOBHHaX MOPCKHX M NpeCHOBOAHBIX MOJUNIOCKOB. OcoBGeHHOCTH
XMMHYECKOTO COCTaBa PaKOBHH COBpeMeHHbIX dopamuHubpep GblM H3yYeHb!
H.B. Bensesoit [17]). Ipu stom ocoGoe BHUMaHWe 6bUIO yleneHO ONpe-
nenexuo xonmuvectsa Fe, Mg, Si, V, Al, Mg, Tiu pp. B mommockar
6bum Hadpens cenwt Str, Cd, Ti, Li, B, Pb, Mo, Au, Ac, Ni, Co, Sr.
Rb, As.

B HeKOMaeMBIX MOJUTIOCKAX YCTAHOBJIEHO OIpeNeNIeHHOe COOTHOLLEHHE
MeX/Iy CTPOHLHEM H KambuueM [440]:

Knacc Sr/1000 Ca (8 aTomax)
Gastropoda 2,12 -3,21
Pelecypoda 2,05 - 6,57
Scaphopoda 3,88

Bricokoe comepxanme Sr ¥ Ba, uacto HaGnmiopaioleecs B HCKONAEMbIX
pakoBHHax, TypexwaH M ApmcTpoHr [553] o6bsACHAIOT He pe3ynbraToM
APHXH3HEHHOTO 00pa3oBaHMA KPHCTAUIHYECKHX CTPYKTYp, a NpoueccamH
ancopOuMH, CuMTas 3TO ABJIEHHE BTOPHUHBIM M TPOMCXOOALUMM TOTZA,
KOT[Ia B npoillecce OHareHe3a Hcyesaer opraHuueckoe BewtectBo. K.M. Cyn-
taHoB ¥ C.A. Hcaep [238] ompenensim  cogepkahue psfa MeTajuioB B
PaKkOBHHAX COBPEMEHHBIX H HCKoMaeMbIX Becrio3BoHOYHbIX. OHM He obHapy-
XHM pa3jIMuMA B PaclpefesIeHHH XMMHUYECKHMX 3JIEMEHTOB B PaKOBHHAX B
3aBHCHMOCTH OT BHJA opraHuM3ma. 3amerTHble yBenwuenusa P, Mn u Cu B
pPaKoBHHAX ObUTH YCTaHOBJIEHbl B CBA3H C HX ¢auHanbHOH NpHYpOueH-
HOCTbIO. YCTaHOBIJICHO NOBBILICHHOE COfepXaHMe Mg y HeKOTOpbIX paKOBHH
B CBA3M C MOBBHILIEHMEM CONEHOCTH 6acceiiHa. ABTOpbI NMPHUUM K 3aKII0-
YeHHI0, YTO H3MEHEHHEe XHMHYECKOro COCTaBa PaKOBHH 3aBHCHT OT H3MEHE-
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HHA UMK O-XMMHYECKUX YCIJIOBHWi, CO3OaBIIMXCA B OacceiiHax B TeyeMHe
re0;I0THYECKOTO BpEMEHH.

[Ipu uccnemoBaHMM pPaKOBHH pa3HbIX BHAOB COBPEMEHHBIX MOJUIIOCKOB
(Kacnmiickoe Mope) K.M. Cymranos u C.A. Jdennuer [239] npuunm x
3aKJIIOYEHHIO, YTO Cofiep>kaHMe Me[M B PpPAKOBMHAX 3aBHCHT OT pa3Mepa
paKOBHH M JIMTOJIOTHYECKOTO COCTaBa JIOHHBIX OCAIKOB. B IOBepXHOCTHOM
c/ioe pAKOBHH—INIEPHOCTPaKyMe — COBPEMEHHBIX IPECHOBOAHBIX MOJUTIOCKOB
nabnomanocs moBbilieHHOE copepxcamme Mn, Mg, Fe, Al, Ti, Cu u Huskoe
cofepxande Sr. Bputo Take 0GHapy>KeHO MOBBIILEHHOE COMIEPXKAHME ypaHa
B PaKOBMHAX [pPEBHMX TacTpONOA M MeneiMnon [182]. Mpu 3rom 6bino
BbICKA3aHO MHEHHE O TOM, YTO 3TO SIBJIEHHE He CBA3AHO C MPIKM3HEHHOM
BBICOKOH aKKyMynsllMeil ypaHa, 2 ABJIAETCA pe3yNbTaTOM IHATEHeTHUeCKHX
ApPOLECCOB M CBA3AHO C MPOLECCAaMH, MPOMCXOAALIHMH BO BMELIAIOLIMX
noponax. [Ipemmonaraerca Gornbllioe 3Haue€HME OPraHHYEeCKOro BELIECTBA pa-
KOBHUH B HaKOIUIEHMHM ypaHa, KoTopoe obeclieuMBaeT reTepoBaJIEHTHOE H30-
MepHOE  3aMelleHHe KalblMA Ha YpaH B MHHEpaIbHOH (pase paKOBHH
(GU30CTh MOHHBIX paAMycoB). TakuMm 0Gpa3oM, CoflepKaHHE MeETaJlioB B
pPAKOBHMHAX COBPEMEHHBIX H HCKOMAEMBIX OPraHH3MOB 3aBHCHT OT MHOTHX
nokasarteneii. Heo6x0AMMO OYEHb OCTOPOXHO NOOXOOMTb K TpPaKTOBKE O
BHJOBOH NMpPHHAIEKHOCTH MOJUTIOCKA Ha OCHOBAHWMM COJEPXaHHA TOTO WIH
HHOT'O 37IEeMEHTa B PaKOBHHE.

He Bcerma Ttak)ke MOXHO HCIONB30BaTh HaHHbIE OO OpraHWYECKOM
BelECTBE HCKOMAaeMBbIX pPAKOBHH I YCTaHOBJICHHA MECTa OpraHM3mMa B
3BOJIIOLMOHHOM pAAy, A pacCyXIeHHH o6 3BonoyM GemcoB pakOBHH.
OnmHako M3yveHHME OpraHMYECKOH MaTpHIBl COBPEMEHHBIX MOJUTIOCKOB H
OpraHMYECKOro BELIECTBAa, COXPAaHHBUIETOCA B HCKOMAEMBIX paKOBHHAX
OpeBHMX MOJUTIOCKOB, /1aeT GOrareli MaTepHan [IJiA 3BOJIIOLUMOHHOH GHOXH-
MUH, majeobHOreoXMMHH, NAJIEOHTOJIOTHH, I PAfA TEONOTHYECKHX Harl-
paBTieHHMil HM3y4YeHMs OCaJOYHbIX Mopof (reHesuca M AMareHesa, KaTareHesa
0CafloyHbIX 0Gpa3oBaHMH H [Ip.), €CNIM Bcerga NPUMHAMaTh BO BHHUMaHHE Te€oXH-
MHYCCKHE YCITOBUA MPOLECCOB OTJIOKEHUA M THUII BMELLAIOLIEH TOPOLbE.

OPTAHHYECKOE BEIIECTBO CKEJIETHHIX TKAHEH
APYTHUX HCKOIIAEMBIX BECITO3BOHOYHBIX

CoBpeMeHHbIE HCCIIEIOBAHHA MOKAa3aM, YTO CNEeUMPHUYHOCTh OpraHu-
YeCKOM MaTpHLpl CKEJIETHbIX, MHHEPaJM30BAHHBIX TKaHeH XapaKTepHa He
TOJIbKO [JIA THNA MOJUIIOCKOB, HO M [UIA BCEX OPYTMX OpraHM3MoOB,
HMEIOMIMX JK30- MJIM JHIOCKENEThbI: I HACEKOMBIX, pakoo0pasHbIX, MMO3-
BOHOYHBIX, HEKOTOPBIX KjaccoB pacteHud M T.7A. Ilo mammeim Tpasuca u np.
[S51, 552], oBuiee wMCIO XMBYIIMX B HACTOAIEE BPEMS OpPraHM3MOB,
COfiepXallMX MHHEpalIM30BAaHHbIE TKAHH, COCTABIIAET MpUOIH3HTENBbHO 2/3 Bec-
TI03BOHOYHBIX, B TO )€ BpeMsA MO3BOHOYHbIE COCTaBJIAWT 1/3 OT o6wero ko-
JKYeCTBa OPraHU3MOB, MMEIOLMX MHHEpAIH30BaHHble TKaHU. B oTimuuwme ot no3-
BOHOYHBIX, rle ¢ocar M KIbLIMHA Haxodsarca B ¢opme amatra, Gecrnosso-
HOUHBIE COOEPXXAaT MUHEPAIU3OBaHHBIE TKAHH, OTNIHYalolHMecs GombliMM pas-
HOOOpa3HeM MHMHEpAIOB, BKJIYaA MHMHEpanbl KpPeMHHA, MONMMOpGHbIe
kpuctannb CaCO3, SrCO3, SrSO4 n np.
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MHorimMm HccneoBaTeNAMH oKd3aHa GONbiuast pONib OpTraHHYECKo# Mat-
puubl B (OPMHPOBAHMH M OTIOXEHWH BHYTPEHHHX M BHELIHHX CKENETHbIX
06pa3oBanMii, XapaKTePHbIX [UIA MpeOCTABUTENEH DPa3HbIX KJIACCOB XHBOT-
HBIX H DAaCTHTENbHBIX opramM3moB. Tp3suc M mp. [551, 552] wuccnenoBamu
COCT?B MHHEPATBHOH H opranuyeckodt ¢pakimii (oNnpemeMiM aMHHOKHC-
JTIOTHBI COCTAB) CKeJNIETOB IUECTHITYYEBBIX Iy6OK, paKooGpasHbIX, WIEHHCTO-
HOTHX H MOJUIIOCKOB. OHM OTMeYal0T HEMOCPEACTBEHHYIC 3aBMCHMOCTH
MHHEpanbHO# (a3bl OT aMHHOKHCIIOTHOTO COCTABA OPraHMYeCKOM MaTpHLI,
XapaKTepHOH Ui [AHHOTO OpraHM3Ma, M MOMYePKMBaiOT GOJIBIIYIO PpONIb
OpraHMYeCKOM MAaTpHIbl B IIPOLECCAX OTIOKEHHA MHHepambHoOH ¢asbl mpu
o6pa30BaHMH CKeJIETOB OpraHM3Ma. B To e BpeMs MHMHepaiibHasa ¢a3a, no
HX MHEHMI0, TAK)XXC OKa3bIBaeT Gobllioe BIMAHME HA CTPYKTYpY M KoHbu-
rypanmio GenkoB Matpuipl (Ha npHMepe koJumreHa). OHM OTMEY3lOT, YTo
IR KaXKOOTO HCCIIEHOBAHHOTO MMM Knacca Gecro3BOHOYHBIX Xapak TepHa
onpepeneHHas GenkoBas MaTpulla, KOTOpas yyacTByeT B cremMpmHyeckom
OTJIOXEHMH MHHepanbHo#i ¢asbl.

Xennm u Kenwenu {375] pator omucanMe aparOHMTOBBIX CTPYKTYp COBpe-
MEHHbIX H HCKONAeMbIX OPraHM3MOB, OCHOBAaHHOE H3a M3MEpEHHH 7y-JIyuei.
OHM 0TMeYaT B OTAENbHBIX OPraHM3MaX HANMUME TONBKO APAarOHUTAa MIM
TONMBKO Ka/IBIMTA, @ TaK)Ke COBMECTHOE HAXOXJEHHE 3THX MHHEpAJIOB.
ABTOpBI [2I0T CBEAEHHA O CONEPXKAHWH ITHX KPHCTAIUMYECKHX CTPYKTYp
MOYTH AJIA BCEX KJIACCOB COBPEMEHHBIX Oecro3BOHOYHBIX, Bomopocneil. Ouu
YCTaHOBW/IM Goqbllioe BIMAHHE YCIIOBHH 3aXOPOHEHHA HA MHHEpaJIbHYI0
CTPYKTYpy OPraHM3MOB.

Ipocc u Ty [371] cumratot, yTo GenkM KanbUUHUMPOBAHHBIX TKAHEH
0eCro3BOHOYHBIX OTIHYAITCA OT MO3BOHOUYHBIX GOJBLIMM KONHMYECTBOM OK-
CHAMMHOKHCIIOT M JMKapOOHOBBIX aMMHOKHCIIOT H MEHBLINM KOJIMYECTBOM
amuHoxHcnorT. A xanbuMbMIMpPOBAaHHBIX. TKaHed BCeX OeCIO3BOHOYHBIX
XapakTepHbl Oonpline pa3IHYMA B COIEp)KaHWM CaxapoB H aMHHOCaXapos;
NMpH 3TOM KOJMYECTBO CaxapoB B HHMX Gonblie, YeM B KabuudHImMpo-
BaHHBIX TKaHAX IO3BOHOYHBIX.

IIna Bcex MO3BOHOYHBIX THITMYHBIMM Oe/IKaMH MHHEPATH3OBaHHBIX CKe-
JIETHBIX TKaHeH FABIIAIOTCA KoJUIareHs! (cknepompoTednb1). OpHako Genki
THNIa KOJUIar€Ha COfepXaTcA TaKxXe B CKelleTax HeKOTOopbIX Oecro3po-
HOYHbIX, HalpUMep B KYTHKyJe 3eMJIAHBIX YepBei, B Gpaxuonopmax [40.
426, 427, 461). Kak noka3sanM uccienoBaHMA (PeHITEHOCKONHA ¥ M3Mepe-
HuA  OubpakiMu), CKeNleT JMHTYNbl (Kjacc 6paXMoONOA) COCTOMT U3
OKCHANaTHTa, HMEHTUYHOTO CKeJleTy MO3BOHOYHBIX J>KMBOTHBIX H YeJIOBEKd
[383, 461]. Ilpn muccnenoBaHMM aMMHOKHMCIIOTHOTO CoCTaBa OeNKa pako-
BHHBI JIMHTYNBI ObIT OOHapyXeH M KOJIHYECTBEHHO ONpedesieH OKCHIIpOJMH
H okcwm3nH [426, 427]. ITH HCCNENOBaHMA TOATBEPXKAAIOT MHEHHE
Al BuHorpamoBa, BbickasaHHoe uM eme B 1944r1. [40], o TOM, 4TO
Opaxuononpl — OOHM M3 NEPBHIX XXMBOTHBIX B (PHIOreHeTHuECKOM pAmdY:
CKEeNeT KOTOpbIX cocToan M3 ¢ocdhata xanmpbuusa M cofiepkan Oenox kol
nareH. benky pakoBHH COBpeMEHHbIX GpaxHONOJ, XapaK TepH3y0TCA BHICOKHM
copiepXaHHEM TJIHIMHA, aCIapaTHHOBOH KHCIIOTH! ¥ MpofliH~. Kax  M3BecTHO.
¢docdarHan xanbudUKalMA CKeNeTOB OOBIYHO CBA3aHA C BBLICOKHM COLZD
KaHMEM aJlaHWHA W OKCHIIPOJMHA, YTO THINMYKC [UIA KoJularewa. bpaxuo-
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MoJBI CONEPXKaT OKCHIIPONIMH B CTPYKType pPaKoBHMH. BeposATHo, B pakxo-
BMHaX OpaxHONOA COHEPXHTCA KOJIAreH, KOTOpbIi obBecneuuBaer ¢ocdat-
HYI0 KalbUMQHKALHIO IO THIIY REACTBHA KOJUIAT€HA B KOCTAX MO3BOHOY-
HbIX. B TO Xe BpeMsA KOHXHMONMH pakoBHH Gpaxuonop GNMH30K MO COCTaBY
aMMHOKHCIIOT K OGefKy pecHJMHY M OTIHYaeTCA OT HeTo JMLUb COJepxa-
HueM nucTuHa. [loxasaHo, YTo pasHble NMpeNCTABHTEM OpaxHOMOH, OT/IMYa-
HOTCA HAIHYHEM WM OTCYTCTBHEM OKCHIIM3MHA (HAMpHMep, JMHTyHa), THpO-
3MHa, OKCHIIPOJIMHA, IIII0KO3aMHHA.

B pesynbTate CpaBHMTENBHOTO HCCIE[NOBAHHA COMNEPXKAHUA AMHHOKHCIOT
B PaKOBHHaX KaK COBPEMEHHbIX, TaK M HCKOINAeMbIX MpeaCTaRUTENel
Kiacca Gpaxuonon [426, 427] Geum oGHapyeHbI GOJblLUME M3MEHEHHA B
KOJHMYECTBEHHOM COCTaBe aMHHOKHCNIOT. B pakoBuHax Gpaxuonon iopbl U
Mella 0OHApY>XXeHO MOBbILLIEHHOE COAEp)KaHWe CepHUHa, TJIyTAMHUHOBOH KHCIIO-
Tbl, JICHUMHA, JIM3MHA W TMOHIKEHHOE CONEPXAHWE TIJIMIMHA. YCTaHOBJIEHO
TAKXE pa3IMYHe B COMEpXKaHMM BaJIMHA, H3ONeHUMHA, (EeHWTaNaHHHA M
aprHHMHa MO0 CPaBHEHMI0 C pPaKOBHHAMH COBpeMeHHbIX Opaxuonon. Beino
[OKa3aHO HalHyMe NENTHOHBIX nemed B MCKONaeMbIX pakoBHHax. Ha ocHo-
BaHHH 3THX HCCIEHOBAHHA CHENIAHO 3aKIJIIOYEHHE O TOM, YTO COCTAB aMHHO-
KHCIIOT B PaKOBHHAX MCKOMAEMBbIX OPraHU3MOB He BCETAa MOXET yKasbl-
BaThb Ha MeCTO OpPraHu3Ma B (HIJIOFEHETHYECKOM DPALY.

MareBc [460] Takxke oTmeuaer Hanmue (pocdaToB B paKOBHMHE JIHHTY-
abl. OH cukTaer, 4yt0 ¢ocdaTHas KanbUUPHIALKA PAKOBHHBI JIHTYJIbl
MOXET CITyXHTb NpPHMEpOM CTPYKTYpPhl CTPOEHHA KOCTEH MO3BOHOYHBIX Ha
paHHeH CTafMH pa3sBHTHA opraHu3mMoB. OH Tak)ke MCCIIENOBajl KOJUIAreH
PaKOBHHBI YJIHMTKH Spongia graminae. Ilo ero pgawHeiM (pacuer Ha 1000
AMMHOKHCIIOTHBIX OCTAaTKOB), KOJUIATEH PaKOBHHBI YJIMTKHM cofepXuT 315
emnHuy  (Ha MWIIHOH) riMuMHa, 108 — oxcunposmHa, 78 — npomHa,
12 — oxcwinsuHa. OpraHMyeckoe BeLECTBO PaKOBHHBI YJIMTKH COCTOMT U3
KojuilareHa u 15,5 % yrneBonos.

Be1 uccnemoBaH COCTaB aMHHOKHCIIOT B pakoBHHax ynmuTok Planorbis
TPETHYHOTO NepHona: OOHapyKeHbl THCTHINH, aprHHMH, acllaparHHOBaA KHC-
JIOTa, aclaparuH, IJIMIMH, TJIIYTAMHHOBAA KHCJIOTA, CEpHH, MPOJMH M alaHWH
[450].

K coxanenuio, oyeHb Majio paSOT MOCBAILEHO MCCIIELOBAHWI0 OpraHHYec-
KOro pelecTBa CKeNeToB HpocTeAlMX, HanmpuMmep ¢opamMuHHbep, KOTOpble
¥Mmeror OGonbuloe 3HaueHWe B cTparurpaduu. Ilo panHbiM bBriekmana u
Tomma [293], mpeacraBunu 29 ceMeiicTB coBpeMeHHBIX (opamMuHHbep UMeIT
M3BECTKOBbIE PAKOBMHBI (aparoHMT WM KanblUMT). B TO € Bpema B
paKoBHHaX O0GHapyXX€HO 3HaUMTENIbHOE KOJIMYECTBO KpPEMHHs, MHOTAA [OCTH-
raomiee 15 %. Tlo panapiM A.Tl. BuHorpanoBa, KpeMHeconmepskalUui cKeJer
dopamunndep comepKuT NceBAoKBapu WM oman. Kpome Toro, B pakoBH-
Hax MMeloTCA BkloveHus Mn, Fe, Al (or 1 mo 0,1 %), Pb, Cr, Sn, Ag, Ba,
B, V, Cu (or 0,01 no0,0001%). B cocraBe OpraHHYECKOro BelECTBA
HalifieHpl JIEAUMH, BJIMH, aJaHUH, IVIMUMH, CEPHH, IIlyTaMMHOBas M acrapa-
THHOBasi KHCIOTbI, (PeHHNaJIaHWH, NPOJIMH, TPEOHHWH, APTHHHH, JH3HH M
uvctHH [541, 434].

B nocnepnee BpeMs NOABWIHCH ©onee OGCTOATENbHblE HCCHEOBaHUA
PaKOBHH ApYTHX NPOCTEHIIMX — PagHONAPHH. PagvonsApHn HMEWT CKeJeT,
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cocroAumi u3 cuiukata (SiO, ¥ H,0) mmna onmana u GeNKOBBIX BKITIoue-
Huil. OKOHTApUA HMMEET CKeieT M3 Cynbdara CTpoHumMs (mesnecTHTa) c
Genkom [541]. Kunr [433, 434] wuccnemoBasl COCTaB aMHHOKHCIIOT
PaKOBHH 3 BHAOB COBpeMeHHBIX paguonsApuil. Bo Bcex pakoBHHax HCcneno-
BaHHBIX pafMONApuA Obln HaiiieH Genok; B THApOINH3aTe Oeixa obGHapyxe-
Hbl B¢ aMUHOKMCIIOTBI, 33 HCKIIIOYEHHEM LHCTHHA.

B Genkax cKeNeTOB pagHolApHi B HaHOOJIBLIMX KOJMYECTBAX HAXOHATCA
[JIMIMH, acHaparMHOBafg W TJIYyTAMHHOBAas KHUCIOTBl M QJIaHHH, KOTOpbIe
COCTaBNIAIT OKONO 60 % BCex OCTaTKOB aMHHOKHCIOT. Bpin Takxke oGHapy-
s*eH mnponuH. Habmiomaerca pa3nHyMe B COOEpXaHMH JIM3MHa B Genkax
pasHbIX BMAOB paguonapuil. Obmiee KONMHYECTBO aMHHOKHMCIIOT B CKeJeTax
panMonApui B [IBa pa3a MeHblle, YeM HX KOJMYECTBD B ckenerax ¢opamu-
Hudep. HaGmiomaercs oueHb BaXkHOEe OTIIMYME B COOTHOLUEHHWHM OTHENIBHBIX
aMMHOKHCIIOT MeXJAy CKelleTaMH pagMonsapuii ¥ ¢opamunudep. Tak, mns
dopamuHudep XapaKTepHO OUYEHb BBICOKOE COMIEpXKaHHE aclaparHHOBOM
KHCIOThl. B papmonApuax copepxaHue nu3MHa Oomnbwie Ha 77%, nen-
uMHa — Ha 34% ¥ MeHbuie Ha 46% TpeoHMHa M Ha 35% THpO3MHA No
CpaBHEHMIO C MX CofiepkaHMeM B ckeseTax (popamuHHdep.

Hanee 6bU10 ompepeneHO comepxaHHe aMHHOKHCIIOT B CKeEJIETaX HCKOINa-
embix pamuonApuit [433, 434]. B wuckomaembIX OCTaTKax pagUONAPHi
HaOmmiolaeTCA 3HAYMTENBHO MEHbLIE AMHHOKMCIIOT 10 CPaBHEHMIO C COBpe-
MeHHbIMH. OCTaBlLMECA aMHHOKHCIOTBI B HCKOMAEMBIX CKejeTaX paguons-
puit Ha 80 % HaxopATCA B CBA3aHHOM COCTOSIHUM H ONpPENENATCA TONMbKO
nocne rupponusa. Ilo MHenuio KuHra, oHM HAaxomgsATCA WIM B COCTaBe
XOpOILIO “’yNaKoBaHHOTo” Genka WIM B COCTaBe MOJMMEPOB THMA T'yMHHO-
BbIX KHJIOT. [IpHCyTCTBHE aJUIO-H30JIEHLMHA M OPHHTHHAa B COCTaBE AMHHO-
KHCIIOT yKa3bIBaeT Ha HAJIMYME [uareHe3a, NPOHUCIUEOUIEro B CKeleTax
pPaIMONIAPHH B TEUEHHE HECKOJbKUX ThICAY JIET.

B mocnegHee BpeMsa ObUTa HCCNENOBAHA MHMHEPAJIbHasA 4acTb COBPEMEH-
HBIX KOp@UTOB (THN KHLIEYHONONOCTHBIX). B kopamnax conepxaHue opra-
HMyeckoro BeutecTBa cocraBnger 0,1 %, oHo koHueHTpupyer 40-702/r
ypaHa. CkeJjieT KOpamloB COCTOMT M3 aparoHWTa, KOTOpbIH CBA3bIBAET
Tonbko 3 2/r ypana [283]. Bwuto Takse HccneqoBaHO HaKOIUIEHHE ypaHa B
KOpaIIoBbIX pHdax B npouecce amareHesa [372], a Takxke BIMAHHE
AvareHe3a Ha MHKPOCTPYKTYpPY MCKOMaeMbIX MaJperopOBbIX KOpPaioB.

BeGep [572] onpemensin MarHui B KOpa/UIOBbIX pudax M YCTAHOBMI,
YTO KOHUEHTPAIMA MarHuf B KOPAUIOBBIX pH(ax CBA3aHA C aparOHMTOBBIM
CKeJIeTOM OpraHM3MOB, a TaK)e 3aBHCHT OT TeMMepaTyphl BOAbl. ABTOp
CUMTAET, HYTO CBA3b KOHLEHTPAUMH MAarHHA CO CKEJETOM OpraHM3Ma H
TEMNEPaTypodl BOMAbI XapaKTepHa HE TONBKO MIA KOPaJUIOB, HO M MIA
ApYTUX OpraHM3MOB, BKIOYag pa3iMyHble MOJHIIOCKH, (popamMuHHbepsl. ITO
ABJICHHE MOXHO MCIIONb30BaTh B KayecTBE (PUBHONIOrHYECKHMX TEHETHUECKHX
(aKTOpoB A XapaKTEpUCTUKH MHOTHX Geclo3BOHOYHbIX.

BrIno uHccnemoBaHO OpraHMYecKoe BELIECTBO TpalToiMIOB [169, 346.
560]. WHTepec K HCCNENOBaHMI0 TIPANTONMTIOB OOBACHAETCA MX OGONbLIOH
3HaYMMOCTbIO B IIpoiieccax 06pa3’oBaHHWA OMKTHOHEMOBBIX CIaHLEB. JIMkTHO-
HEMOBbIE CNIaHLbl MOJNIYYHIIM CBOe HAa3BaHHE BejeNCTBHE OOJNBILOFO YHCHA
OCTaTKOB CKeNleToB rpanrtonuToB — Dictionema flabeliforme, BcTpeyato-
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WMXCA B 3TOH mopope. 'panTonMTbl — KOJIOHWalIbHbIE OPraHU3MbI, HMMEB-
1IMe HapY>XHbIA CKeNeT, COCTOAIMH B OCHOBHOM H3 XWTHHa. OHM Obum
pacrlpocTpaHenbl B ophoBHKe. Kak ykaspiBaer A.Il. Bunorpamor [40],
XUTHHOBBIH CKEJIeT, XMTHHOBBIA THN OGONOYKH NpHHAMIEXHT HaubGonee
JpeBHMM OpraHM3maM. Tak, OCTaTKH BBICOKOOPTAaHH30BaHHbIX Merosto-
mata, TaKk HaspiBaemble Eurypteridae, ¢ XMTHHOBBIM CKeJIETOM, HAaXOOAT B
fopoaax riybokoro npoTepo3os.

B.A. YcneHckuii, HCClefoBaBIMA OPraHHYecKoe BEWECTBO pPas3UYHbIX
THIIOB [IMKTHOHEMOBBIX cJIaHueB [248], oTMeuaeT BBICOKOE copEpXKaHHE
a30Ta B I3THUX THNAX CNaHUEB. JTO fABJIEHHE OH CBA3BIBa€T C NMPHUCYTCTBHU-
€M OpPraHM3MOB, MMEBIMX CKeJleT XMTHHOBOTO THIMA, KOTOphi€ YYacTBOBa-
14 B OGPa30BAHMHM CIIAHLEBBIX OTIOXEHMH. JJIEMEHTAapHBIA COCTAaB OpraHH-
YeCKOro BeIeCTBA JMKTHOHEMOBBIX CNAHIEB HECKONIPKO pasiuyaerca Io
[aHHBIM OTHENBHBIX AaBTOPOB, HO KOIHYECTBO a30Ta BO BCEX ONMpeneNeHHAX
BbICOKOE, B cpegHeM 2,2—2,45 %. Ornouienve C/N ans KykepcuroB Koneb-
nerca B npepenax 150—-350, B To BpeMs KaK JiA KeporeHa MK THOHEMOBBIX
cnaHlleB OHO He mnpeBsiaer 30.

B rupponusatax rpantoiMToB, OTOOpaHHBIX M3 ClaHLEB, Obinu OGHapy-
KeHbl AprHHMH, TIYTAMMHOBAasA KHCJIOTa, TIJIMMMH, OKCHIPOJMH, aJIaHMH,
MPOJIMH, BaJlHH, Y -aMHHOMACHAHAs KHCIOTA, (eHunanauuH, neiumn [169].
Ilpu momowm xpomarorpadpuu Ha Gymare oOHapyxeH TaKXe TITIOKO3aMHH.
Hasimune HeGONBIIMX KONUYECTB TJII0KO3aMHHA B TMApPOJIM3aTe T'PANTOIHIOB
yKa3bIBaeT Ha Y4YaCTHE XHMTHHa B OOpa3OBaHMM OpraHHYECKOrO BELUECTBA
CKEJIETOB TpanToiMToB. BeposTHO, B rpanmTonurax XMTHH ObUT CBA33H C
GenkoBoi MaTpullel, NOAOGHO OpraHMYeCKOH MaTpHle COBPEMEHHBIX MOJI-
mockoB. [IpHcyTCTBHE B MCCIIENOBAHHBIX TIpANOTONMTAX aMHHOKHCIIOTHI
OKCHINPOJIMHA, 4 TAaKXe€ BBICOKMH MPOULEHT a3oTa (3,15%) nonrBepXmaioT
KUBOTHOE NPOHMCXOXIECHHE OPraHHYeCKMX OCTATKOB CKENETOB IpaNTOIIHMTOB.
OnHako OTHOCHTENBHO HEGOJBILOE COAEpXKAHHE AMMHOKMCIIOT B TpanToNy-
TaX, COXPAHMUBILUMXCA B AMKTHOHEMOBBIX CJAHLAX, CBHIETENIbCTBYET O TOM,
YT0O B CNAHUAX TPOXOOWIM MHTEHCHBHO Mpolecchl NpeoGpa3oBaHUA
OPraHMyecKOoro BeluecTBa. DBBUIM TakXe HCCNeIOBaHbl AMHHOKHCIIOTHI B
TUAPOJNIN3aTaX TpPaNTOJIMTOB, BbIJENEHHBIX M3 M3BECTKOBBIX BanydoB (opao-
BHK), IOe NMpouecchl MpeoGpa3oBaHUA OPraHHYeCKOro BeIEeCTBA MMPOXOIMWIH,
BW/IMMO, 3HAYMTENIBHQ MeJUIeHHee, YeM B NMKTHOHEMOBBIX cnaHmax [346,
347, 560). llpu 3TOM HaljeHO HOMbIIOE YKCIIO AMHHOKMCIIOT B TWIPOJIN3a-
Tax TpPanTOJIMTOB, OFHAaKO He ObUI HaWAEeH TIMIOKO3AMMH, YTO MOCITYXHIIO
OCHOBaHMEM OTpHLATh yyacTHE XMTHHAa B CKeNleTaX TpanToiuMIoB. B TO e
BpemMsa B COCTaBe aMWHOKMCIIOT HaWOeHvl TUPO3MH M (eHWIanaHuH, KOTo-
pble OOBIUHO JIETKO paspyLIAlTCA, W UX NMPUCYTCTBHe B 06pasuax ApeBHHX
OpPraHM3MOB YKa3bIBa€T Ha BO3MOXHOCTb KOHTAMHHAlMM 32 CYET MHKpOOp-
raHM3MOB OoJiee MO3[HEr0 reoNOrHYecKoro NMepuopa M [aXke 3a CYyeT yuac-
THA COBpPEMEHHON MHKpoOdopbl. Bo3MoXHO, YTO OTCYTCTBHE IIIHOKO3aMHHA
TaK)Ke CBA3aHO C MHKPOOHOJIOTHUECKOHN [1eATENbHOCTBIO,

YyacTHe aMHHOCaXxapoB B Npoleccax KaabUMbHKauuMu GbUIO TaKxke MOoKa-
3ano llerencomu ap. [328] Ha mpuMepe u3yueHHsA KanbUUpHKAUMKM CKeTleTa
KpaboB. HccnepoBarend oTMeTwIM OONblIOe 3HAUYEHWE XMTHHA M CBA3AHHOTO
¢ HuM Oenka, a Take YyacTHe TaHHMHA B MNpoleccax KanblM(PUKALMH
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ckeneroB kpaboB. HeobGxomMMo OTMETHTH, YTO B HacTosllee BpeMsA MOYTH
OTCYTCTBYIOT MCCIICNOBaHHA, MOCBAILEHHbIE OHOXHMHMYECKOMY H XHMHYECKO-
MY H3Y4eHHI0 NpPOLECCOB MWHEpANM3alMM ONOpHBIX TKaHeH pactenuil. B To
e BpeMsA M3BECTHO OOJIBLIOE YMCIO MODPCKMX DAacTeHWH, KOTOpble COAep-
’KaT MHHepaJM30BaHHble TKaHH. MIX cepbe3Hoe HCClefoBaHME HMeeT Golib-
II0€ 3HaYeHWE, TAK KaK 3TH pPacTeHHA YacTo NMpHHMMAloT Golblioe yyacTHe
B mpoueccax ocagkooGpasoBanusa. Ilo panueiM JleBuna [452], B Bomopoc-
nax Chlorophyta, Phaeophyta u HexoTopbix npencraBurenax Charophyta
Haxomurcs  aparowut. J[na  Bomopocnmedt  Chrysophyta charophyta
XapakTepeH KanbuMr, Ay Cryptonemiales — cMech KaiubLMTa M aparoHMUTA.
IIpu 310M mpoueccs! 06pa3oBaHUA MMHEPAIbHBIX TKAHEH BOXOpOCHEH MOKa
ele He M3BECTHBI.

OPTAHHUYECKOE BEIIECTBO CKEJIETHHIX OCTATKOB
HUCKOITAEMBIX ITO3BOHOYHBIX

Bo MHOTHX perHoHax 3eMHOro wiapa OGHApYyXeHbl GOMNblUME CKOIMICHHA
OCTATKOB KOCTEH IIO3BOHOYHBIX B BHJle KOCTHBIX OETPUTOB (HampuMep,
MaHKOICKHE OTIOXEHHA), a TAKKe KOCTHBIX KJanOHil XKMBOTHBIX OPEBHHMX
snox. bBbumM oOHapyxeHbI M OMMCaHBI MHTHHCKOE HCKOIAEMOE 03epo B
paitoHe Komn ACCP, 3aXOpoHEHMA OCTaTKOB HMIKHENEPMCKHX HAa3eMHBIX
NO3BOHOYHBIX [84], MO3BOHOWHBIX B NEPMCKHX MEMMCTHIX INECYaHMKAX
3anagsoro Ilpuypames [110, 111], knagGuule OpEeBHHX >KHBOTHBIX MEPM-
CKOro mnepHoga Ha mnpaBoGepexwe Kambl B TomNue IUIOTHBIX NECYIHUKOB
[255], cxomneHMe kocTell ~MACTONOHTOB M HOCOPOTOB (BEpXHHMil ONMIO-
ueH) B ypounume Kymyx Kasaxckoit CCP, saneraiommx Mexay ITMH3aMM
TTIMHHCTO-aJIEBPHTOBLIX nopox [153]. Kpome Toro, B 0CafiOUHBIX MOpOAax
BCTPEYA0TCA OT/EJIbHblE OCTATKH CKENETOB MCKOMAeMBIX MO3BOHOYHbIX.

B HacTofliee BpeMs MMeeTCA OOCTATOYHOE YHCNO MoHorpaduit u 0630-
POB, MOCBALIEHHbIX OHOXMMHMH OpPraHHYECKOrO BEHIECTBA CKEJIETHBIX TKaHEH
COBpEMEHHBbIX MO3BOHOUHBIX [220, 262, 330, 346, 486]. CkeneTHble TKaHH,
TAK X€ KaK H paKoBHHbl GeCNO3BOHOYHBIX, COAEPXAT OPraHMYECKYI0 Mar-
pHLY, B OCHOBHOM COCTOALIyI0 M3 Oellka KolulareHa M NoJimMcaxapupoB. B
HacToflee BpeMsA TOBOJIBHO XOPOLIO HMCCIE[OBAHBI CTPYKTypa M CBOHCTBA
KOJUIareHa COeOMHHTENIBHBIX TKAaHEH MO3BOHOYHBIX. M3maHel MaTepHansl
MEXIOYHapOOHOTrO CHMIIO3HYMa, MOCBALIEHHOTO MHCCIIENOBAaHHI0 TPOLECCOB
KanbuMHKALUMKH B XMBBIX OpraHM3max [299]. B 1967 r. spiuten c6opHHK
“Trestise on collagen”, B KOTOPOM [aHBI COBPEMEHHBIE CBEICHMA O XMMHHU
H CTpOoeHMH KojulareHa. Mspaerca xypHan > Biomineralisation”. YcraHoB-
JIEHO, YTO B 3aBHCHMOCTH OT IOJIOKEHHA OpraHM3Ma B (pHIIOTEHETHUECKOM
pANly U3MEHACTCA KaK CTPYKTypa GelKOB M NOJMNENTHOHBIX LeNed, TakK H
COOTHOLIEHHE AMHHOKHCIIOT B KOCTAX NMO3BOHOYHbIX [484, 486].

JLU. Cnymxmit [220] B cBoeit MoHorpaduu ’BUOXMMHA HOpMaNbHOM ¥
NaTOJIOTMYECKM M3MEHEHHOH COCOMHHMTENIBHOR TKaHM ’’LaeT CBOOHyl0 Tab-
JMIly aMHHOKHCIIOTHOTO COCTaBa KOJUIAT€HOB CKeJIETHbIX TKaHeil Oecnosro-
HOYHBIX M COC[HHUTENbHBIX TKaHei Mo3BOHOYHbIX (Ta6n. 18)

Benok ‘komnareH 1o cBoeMY aMHHOKHCIIGTHOMY COCTaBy OTJIMYaercA O
ApyrHX 6eNnKoB HAJIHYHEM AMHHOKHCIIOTHOTO OKCHIPOJIMHA M OKCMJIM3HHA.
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Tabauya 18

AMMHOKHCJIOTHBIH COCTaB KOJUIATEHOB MO3BOHOYHBIX M GeCmO3BOHOYHBIX
(cpenHee uucno ocratkoB/1000 aMMHOKHCIIOTHBIX OCTaTKOB)
(mo Cnyukomy [220])

Konnarenst* Konnareust*
AMHEHOKHCIIOTS 103BOHOY- Becno3Bo- AMuHoxkucora NMO3BOHOUY-~ | Becno3Bo-
HbIX* HOYHbIX ** HbIX* HOYHbIX * *

I'nuuuH 329,5 309,6 OKCHIIPONTHH 90,5 76,9
nyramunoBas ku- 73,5 93,6 TpeoHHH 20,6 50,0
clnoTa JIu3uH 28,2 76,9
AcrnaparuHoBast - 48,0 77,1 U3onenuux 12,7 85,6
KHCITOTa CepuH 39,1 19,8
AprHHUH 48,4 45,2 T'uctupux 5,2 3,8
Iponun 118,1 97,5 MeTHoHUH 6,9 54
AnaHuH 108,2 24,2 OKCHITH3HH 6,6 13,3
BaiiuH 21,4 37,0 TuposuH 3,6 -
OeynnanaHuH 14,3 9,3 HuctuH - 2,1
JleHuuH 24,5 27,1

*CpepHee 13 28 KOJUIareHOB MO3BOHOYHBIX,
**CpeOHHe NaHHble MpeCTaBHTenel 5 KITacCOB GeCO3BOHOYHBIX.

Kpome TOro, OH moOYTH He comepXMT TpHNTOohaHa M CMCTHIMHA U B MAJIbIX
KOJIMYECTBAX MMeEET UMCTHH M THPO3HWH. [JIMUMH, NpPOJIMH, OKCHIIPOJIHH,
TAaHMH U TNYTAMMHOBas KHCJIOTA HAaXOAATCA B KoJUlareHe B HAMOONBILMX
KOJIMYECTBAX MO CPAaBHEHHIO C AIPYTHMH aMMHOKHCIIOTAMH.

OxcHnponHH ABNAETCA THITMYHOH aMMHOKMCIOTOM [yia KoyiareHa. Yacto
N0 KOJIMYECTBY OKCHIPOJIMHA CYOAT O KOJIMYECTBE KoOJUlareHa. PasBuTHe M
NpHMEHEHHE HH(PAKPACHOH CHEKTPOCKOMMA K M3YUYEHHI0 KOJUIareHa [aiv
BO3MOXHOCTb GoJiee IONHO H3YUHTh CTPYKTYpPy KOJIIareHa M KoJUlar€HoIlo-
noGubIx mnonunentHooB. IIpy 3ToM 6bUIO MOKAa3aHO OrpOMHOE BIIMAHUE
NpOJIMHA W OKCHNpOJNMHA Ha CHeKTpaibHble CBoWcTBa KomareHa. [lpu
nomon HK-cnekTpockomuHM MOXHO YCTaHOBHTb NEHATYPallMio KOJUIareHa
[324]. OxcunmponuH OTCYTCTBYyeT B PaKOBMHAX GONBLIMHCTBA MOJUTIOCKOB,
O/IHAKO OH HaliieH B HEKOTOphIX MoJullockax — Mytilus edulis, Alloleo-
phora, Annolita, Edinodorinata u mpyrux, o6HapysxeH B rybkax. OBbruHO
PaCTEHHA He COMEPXaT OKCHIPOIHH, HO HEJABHO OH  YCTAaHOBJIEH B Santa-
lum album [526].

B nocnegHee Bpems Ui MCCIENOBAHMA KOJUIATEHa, XENATHHBI M 3MACTH-
Ha YCNEeUHO NPHMEHAKT CHeKTpbl KOMOMHALMOHHOTO pPAaccesHHOrO CBETa
[350]. Konnaren He pacTBOpAeTCs B BOMOE, HO IpyM KHIAYEHWM NpEBpalla-
€TCSL B JKENaTHHY, XOpOLIO pacTBOpHMYI0 B Bofe. KoinareH coCTaBif€T He
TONIBKO OCHOBHYI0- YaCTh OPraHMYeCKOro BeWECTBa KOCTeH, HO ABJIAETCA
TaK)Ke TJIaBHOW COCTaBHOM YacCTbi0 MMOOKOXHOH M IPYTMX COEIMHHMTENIbHBIX
(32 %), a taxe snactudeckux TKaued (7 %).

Ilpu o6paGoTke KOCTeHl MWHEpPANbHBIMM KHCIOTAMM HEOpraHMyecKas
YacTb WX pacTBOPAETCA, a OCTAaBILAACA oprammdeckas ¢pakuua (50 %)
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COCTOMT M3 KoJulareHa M Oenka occoanbGymoupaa, KOTOpbIi o6Gpa3yeT komm-
JIEKChl ¢ MYKONOJIMCaxapMAaMH, TaK Ha3blBaeMble occomykoupbl. Heopra-
HHYECKas YacTb KOCTEH COHOEpXHMT KanblMit, ¢pochop u marumit. Ilpennona-
raeTci, Yro B KOCTAX (ochar kanblMA HAXOAMICA B BHIE OKCHANAaTHTA,
KPHCTJUTMUECKAsl €[MHMUA KOTOporo comepxur monekyiny Ca(OH)<Ca, -
* (PO,) ;. Taxue MUKpPOKPUCTAILIBI 0GPa3yIoTCA 33 cueT JeHCTBHA KIIETOK OC-
Te00/aCTOB, HAXOOAWMXCA B KOCTHOM TKaHH, B pe3yibTare obMe-
Ha B KMBOM OpraHusMe. MHKpOKPHCTAIBI MpH ONPEHEJIEHHBIX YCilo-
BHAX OCaXKOAWTCA Ha OPraHUYeCKYr CyOCTaHLMIO KOCTH, HApacTanT H
HAaXOOATCA B >KMBOM OpIaHM3MEé B [OMHAMMYECKOM DaBHOBeCHH. Makpo- u
MHKPOCKOINHYECKast CTPYKTypa (OpMHpYeTCs MNpH yUaCTMH OPTaHHYeCKOro
BElIECTBA KOCTEH, ITIABHBIM 06pa3oM BOJIOKOH COEMHUTEIIBHBIX TKaHEH, KOTO-
pble 00eCneuHBAOT NPOLECChI OCAXIEHWUA KasbUMEBBIX coneit (ocdaToB M
op. [262]. B 3aBMcUMOCTH OT (MIOreHMH H3MEHSIOTCA KaK CTpPYKTypa
OeslkoB M MNONMNENTUAHBIX IeNed, TaK M COOTHOLUEHHE aMMHOKMCIIOT B
KocTax [484, 486].

Konsnaren HemieKONHTAWIMX OT/IMYaeTcss GOnbUION BapHabelbHOCTBIO IO
CPaBHEHHI0 C KOJUIAr€HOM MJICKONMTAIOILMX, KOTOpbIA Gojiee OOHOPOMEH
[329]. 3uaumrensHbie KONeGAHUSA 3aMeueHbl B COAEPXKaHHM IIPOJMHA H
OKCUNpONMHa. B HacToslee BpeMA M3BECTEH AMHHOKHCIIOTHBIH COCTaB
KOJJIareHa penTHiMH, aM@ubui, ppid, a TaKXe KOXH MIEKONHUTAIOLINX,
KOCTeit M peHTHHa 3y6OB uenoBeKa, KpbIC U [PYTHX opraHusmMoB [329,
330]. KomareH NO3BOHOUYHBIX XapaKTEpPU3yeTCA BBICOKHM COOEp)KaHHEM
IJIMIMHA, OTCYTCTBUEM WMCTHHAa U Tpuntodana. IlpeamonarawT, YTO IIULMH
ofecrieunBaeT TpeXMepHY CTPYKTypy Morekynsl kosuiareHa. Ilon peicTu-
®M (epMeHTOB  NENtMHa M KOJUIAreHasbl KOJUIareHbl pacTBOPAKTCSH
[486]. Iloxa3zaHo oGpa3oBaHMe NENTHOOB W3 KOJUIATeHa Iof, AeHCTBHEM
¢depMmenTa nponassl [430, 554].

KonnareHpl ONOpHBIX TKaHeH NO3BOHOYHBIX CBA3aHbl C YTJIEBOJAMH,
cocTaBnsoUMMH Oornee 2% OT Bcell OPraHMYECKOM MATpHlbl KocTeil. B 10
e BpeMA B COCTABE OPTaHMYECKOH MATpHIpl KanbLM(PHLUHMPOBAHHBIX TKaHEN
MHOIMX G€ClO3BOHOYHBIX YIJIEBOObI cocTaBisAwT okono 20% [220, 346,
460]. TIpu M3yuyeHMM MHOTMX OCTATKOB CKEJIETOB MCKONAaeMbIX MO3BOHOY-
HbIX ObUIM OGHAapy>keHbl aMMHOKHCIIOTBI, a MHOTZA Haxe GenxH. Kak u B
cilyyae pAaKOBHMH HMCKOMAEMbIX OpPraHM3MOB, 3TO OOBACHAETCA XOPOLUMMH
YCJIOBUAMM KOHCEpBallMH OPraHHYECKOro BEIECTBA, 3AILMILEHHOTO H3BECT-
KOBBIMH M [PYTHMH CKEJIETHBIMHM CTpPYKTYpPaMH OT HEHCTBMA MHKpPOOpra-
HHM3MOB, T'a30BOro pexxuma 6GacceiiHa, yC/IOBHMH 3aXOpPOHEHHMs B MOpOJax.

B 1954 r. DJiibencoH BmepBbie ONMyGNHKOBaN HAaHHbIE O NPUCYTCTBHH
aMHMHOKMCJIOT B TPUIOOHMTaX, B KOCTAX [EBOHCKHMX pbI6, B HMCKOMAEMBbIX
OpPraHMYecKHX OCTaTKaX KajbUM(PUIMPOBAHHBIX TKAHEH MO3BOHOYHBIX pa3-
HOTO TeOoJIOTHYecKOro Bo3pacra [267]. B panbHeillieM MHOTHME MCCIIE[OBa-
TeJIM 3aUHTEPECOBAIIMCL 3THUMHM HabJOOEHHMAMHM, M B HACTOALUEE Bpems
Ony6IMKOBAaHO 3HAYMTENIbHOE YHMCIO paboT, MOCBSALIEHHBIX HCCIIEIOBAHUIO
COEPXXaHUA aMHUHOKHCJIOT B CKEJE6THBIX OCTATKAX HCKONAeMbIX >XHBOTHBIX
opranu3moB. Hy>kHO OTMETHTb, YTO COXpaHeHHe HeM3MEHMBIMXcA 6enkoB B
KOCTHBIX OCTaTKax MJIEKONMMTAuIMx HabmwopaercA kpaiHe penxo. K uucny
TAKUX MCCIIEJOBAHMA OTHOCHTCA OOHAapy>XeHHe KOJUIareHa B HCKONaeMbIX
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porax oneHa 12000 ner coxpannoctn. Kossaren cocraBnan 8,7 % or
cyxoro Beca poroB. Ilpu o6paborke 10r poroB ropsdyed Bopoil 6buIO
nonydeHo 249 m2 >xenaTHHbI, KOTOPAs 1O CBOEMY MOJIEKY/IPHOMY Becy He
OT/IMYA/IaCh OT )KENATHMHBI, U3BJIEYEHHOW W3 CBeXWX poroB. B mpemapare
BBI/IEJICHHOM JKEJIaTHHbI HadgeHo 12,9 % oxcunponvHa. enaTuHa copepiana
17,4% N 1 95 % C (oT TeopeTHuecKH BO3MOXHOTO KonmyectBa) [521].

Buxodd [583; 584] wuccnemoBan ckejeTHble OCTATKM MO3BOHOYHBIX
pa3sHOTO FEO0JIOTHYECKOro BO3pacTa: OJIMTOUEHA, IUIEHCTOoLEeHa, MuoueHa. Ilpu
MIOMOLM PEHTTEHOCNEKTPAJIbHOTO aHalKM3a eMy YyOalnoch B GONbLIMHCTBE
ciyyaeB B 1UMdax OGHapyXHTb COXPaHHUBILMECS BOJIOKHAa KOJUlareHa. buima
TaKXKe OOHapyXKeHa CTyneHYaTas JlerpajalMs CTPYKTypbl OenkoB KocTeil B
TeYeHHe re0JIOrMYecKOoro Bpemenu [322, 466].

®ubpbl TKaHeH KOJINAreHa, nogobHble COBpPEeMEHHbIM, ObIIM OOHAPY>KEHBI
MOf 3NEeKTPOHHBIM MHKDPOCKOMOM B KOCTSX [OMHO3aBpa 80 MIH. JleT co-
xpanHoctd [485]. Iopo6uble pesynbraThl 6bUM nonyueHsl Xemwiepom [391,
392] npu MccileIOBaHMM KOCTEH HCKONAEMBIX JXMBOTHBIX M3 GMTYMHHO3HbIX
cnaHueB. MM Oblio 3aMeyeHO, YTO B MeCTax, I[e anaTUT paspyllieH B
pe3yJibTaTe BHEIIHHX BO3[EHCTBUH Cpelbl, KOJUIareHOBasAs CIPYKTypa HMeeT
OpyTHe ONTHYECKHE CBOWCTBA IO CPaBHEHHI0 C KOJUIaréHaMH COBPEMEHHBIX
KOCTeM. :

IMGesIcCOH MOoKa3an, YTO HeNb3S YCTAHOBHTb 3aBHCHMOCTb MEXJY COHep-
aHHEM aMWHOKHCIIOT H TEOJIOTHYECKHM BO3pPAacTOM HCCile[lOBaHHbIX 0Opa3-
OB, U BbICKA3aJl MHEHHE O TOM, YTO COCTaB M KOJIMYECTBO AMHHOKHCIOT
3aBMCAT OT YCJIOBMH 3aXOPOHEHMA M [aJibHEHINEeH HCTOPMH OpraHHYecKHX
CKeJIETHBIX OCTaTKOB OpraHu3moB. MM Gbuto oBHapyxeHo oxkomno 20 amm-
HOKHUCIIOT B CKEJIETHBIX OCTaTKax >KMBOTHBIX OJIUTOLEHAa M MHoLeHa [268,
269]. CocTaB aMHHOKHCIOT KOJUIareéHa B KOCTAX W [EHTHHe MJICKOINHTa-
JOIMX TUIEHCTOLeHa ObUT Takke onpemenieH Xo [394]. AMuHOKHCIIOTHI
oGHapyXeHbl B OCTaTkax pbl6, COXpaHMBLUMXCA B claHmax  [450], B
KOHofmoHTax [284].

MpencTaBnfeT MHTepeC HCCIENOBAHME AMHHOKHMCIOT B KOCTHOM [E€TpHUTE
M3 Maiikonckux otinoxennit [105]. XapakTepHas 0COGEHHOCTh MaMKONCKHX
ortnoxennii CeBepHoro KaBka3a — Gonblioe CKOIUIEHHE B HHMX OCTaTKOB
ucKomaembix pbi6 [6]. “PbiGHble KiagGHma” XOpOLIO OMMCAaHBI B psne
pa6otr [222, 67]. B 3TMX OT/IOXeHHUAX MOBCEMECTHO HabirofawTcsA pa3pos-
HeHHble OCTAaTKHM pbIG: NMO3BOHKHM, YelUIyH, KOCTH, obpasywluue MecTamu
CKOIUIEHMsI KOCTHOTO [ETpUTa B BHOe OTHAENBHBIX NpOCIOEeB, a TaKxe
BCTPEYATCH CKOIUIEHHS XOPOLLO COXpaHMBLIMXCA ckesietoB pbi6. Copepixa-
HHE OpTraHWMECKOro YTjeBOoja B KOCTHBIX ocTaTkax konebmerca or 0,1
1m0 5%. MakcumasnbHOe KOJIMYECTBO OPraHMYECKOro BeluecTBa Habiopaercs
B KOCTHBIX OCTATKAaX, BbIAEJIEHHbBIX M3 NMHPUTH3UPOBAHHBIX TJIMH, Ge3anes-
PHUTUCTBIX, JIMLIEHHBIX OOHHOW ¢ayHbI, T.€. H3 OTJIOXNEHWH, THIMYHBIX ANA
cepoBOgOpOnOHbIX daumii. B BbigeneHHbIX 06pa3lax OpraHMYEcKoe BEMIECTBO
KOHLUEHTPUPYETC NpPEeUMYLIECTBEHHO TNO MnepHdepHuecKo 4YacTH HcKomae-
MbIX KocTelh. KocTHele ocTaTtkd oBpabateiBanuch S5 %-HbiM pactBopom HCI
IpH KOMHATHOM TEMIEpaType, HepacTBOPHMbIE MHHEpalibHble MpuMecH (IH-
put, 6apuT) yOWIAIMCL UEeHTPUPYTMpOBaHHEM B THXKEIOH IKHOKOCTH
(ym.Bec 2,0). Cpenuuit 37€eMEHTapHbIH COCTaB MOJIYYeHHOTO Hpenaparta
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OpraHH4ecKoro BeuecTsa cnenyounmii (8 %): C — 71,2; H— 5,46; O — 15,94;
S—-25; N-49,

IIpu xucnorHom rugponuse H,SO, Ha NMOBEpXHOCTH THApOAU3aTa ObLI
obHapy>eH cnoii xwuporiofo6Horo BewecTsa. Ilocne rufponusa S H. pacTBo-
pom H,SO, Obuin oGHapyxeHb! CledyloUHe aMHHOKHCIIOTHI: [JIyTAMHHOBAs
KHUCJIOT2, IJIMIMH, aJIaHMH, NponHH. OnpeliesieH TakXKe INIOKO3aMHH MeTOLOM
dnbcona ¥ Moprana. Ilepexon B pacTBOp AMHHOKHMCIIOT TOJIBKO MNOCie
KHCJIOTHOTO THPOJIM3a yKa3bIBaeT Ha TO, YTO ITH AMHUHOKHCIIOTBI BXOIAT B
COCTaB MCKOIIaéMOT0 OPTaHWYeCKOro BELECTBa KOCTHOIO AETPHUTA, OTJIMYAI0-
ILErOCH CTOXHOH XMMMUECKOH CTPYKTypoi. B cocTaBe KOCTHOTO [HETpHTa
OGHapy>X€Hbl Tak)Ke OCTATKHM IUIAHKTOHHBIX paKkooOpa3HbIX, B KOTOPBIX
coxpanmwicsa xutud [105].

HHTepecHbIM 00BEKTOM [JIA MCCIENOBaHUsA ABJIAIOTCA 3yObl MCKONAeMBbIX
*UBOTHBIX. Hanuuue B 3yGax 3majM, JeHTHHA, a TaKXe U LUEMEHTa, MOKpbI-
BalOILEro © Hapy>KHyl0 NOBEPXHOCTb KOpDHA 3yDa, CO3[JAET HMCKIIIUHMTENBHO
ONaronpuATHbIE YCJIOBMA [UIA COXPAHHOCTH OpPraHMYeCKOro BEIIECTBA.
3mans cogepxuT 2% Bomsl H 1% opraHMyeckoro BenlecTBa (Ha cyxoe
BEILIECTBO), [IEHTHH COAEPXMT 25 % BOObI U 25 % OpPraHHYeCKOro BElIECTBA.
OpraHuueckoe BeleCTBO JeHTHMHa — Oenok kosmareH [262]. B mocmemue
rofp! AMOHCKHE yueHble MHOTO BHUMAHMs YHEJSUIM UCCIIEOBaHUAM OpraHH-
YeCcKOro BellecTBa 3YDOB KaK COBpeMEHHbIX, TAK U MCKOMAeMbIX MIJIEKOIH-
TalOIMX, B OCHOBHOM popa Proboscidea (xoGorubix) [352, 407, 408,
409]). Ipu nmomMoum 3MEKTPOHHOTO MHMKPOCKONA MOKa3aHO, YTO BOJIOKHA B
[EHTHHE COCTOAT M3 KOJUIareHa M KOJIJIareH NPOHU3bIBAaeT NEHTHH, B TO XKC
BpeMSA OpraHHYecKoOe BelIeCTBO 3Malld, BUAMMO, COCTOMT U3 Benka kepaTu-
Ha [407]. Takxe ObUi0 mokasaHo, uTo paeHTMH 3Y6oB Elephas indicus
(coBpemenHbIX) u peHTHH Palaeloxodon (MckomaembiX) MOEHTHMHBI MO
cBOeil CcTpykType. KomnnareH akTHBHO y4YacTByeT B IpolUeccaX KanbLHOH-
KallMM [OEHTHHA TaK >X€, KaK U B KOCTHbIX TKaHAX, NIPU ITOM YCTaHOBJIE-
Ho pedcTBHe depMmeHToB [409], Pyn3uBapa HMCCNeNoBal aMHHOKHCIIOTHI B
3ybax McCkomaeMbix >xMBOTHbIX (7 BHIOB) M3 popma Proboscidea (xo6ot-
HbIX). DbUIM HcclenoBaHbl MckomaeMble M3 IUleicToleHa U MuoueHa. Ilpu
noMouM GHYpeTOBOH peakUMH I0Ka3aHO HalHu¥e NOJIMNIENTHAOB H, BO3-
MOXHO, GenkoB B 3yGax uckomaembiXx Proboscidea.

IlaneoBenox oNpeneyeH B SHYHON CKopiiyne OMHo3aBpa [559]. B Hem
OGHapyX€HO BBICOKOE COMiepXaHHe IJHMLMHA, CepHHa .M ananuHa. Copepxa-
Hue 16 aMHHOKHCIIOT M HCCIIeNOBaHHE B 3NIEKTPOHHOM MHMKPOCKONE HpH-
BEIH K 3aKJIOYEHMI0O O CXONHOCTH Oenka AMYHON CKOpJIYNbl OHHO3aBpa
c OenkoBoi MaTpHued AMYHOH CKOpNyNbl COBPEMEHHBIX NTHL, TakuM
06pa3oM, MOXHO 3aKJIKYHTb, YTO NpH GNArONPUATHBIX YCTOBHUAX KOHCEPBa-
MM, B OIpPEMENICHHbIX T€OJIOTMYECKUX YCIOBHAX, OPraHMYECKOE BEILECTBO
CKEJIETHbIX, KOCTHBIX TKaHell COXpaHMEeTCA [OBOJIBHO HNONro MOYTH B HeM3-
MEHAEMOM COCTOAHMHM. JTO [aeT BO3MOXHOCTb OHOXMMHKAM OIPENEsIMTh
cocTaB Geka, YTNEBOAOB M, MNONB3YACh MNpEACTABJIEHHAMH O BHIOBOI
CIeIMpHUHOCTH COCTAaBA M COOTHOLUEHHEM OJTHX COCIOMHEHHH B CKEJETHOM
TKaHH, ONpeIeMTh MECTO [PeBHEro OpraHu3Ma B IBOJIIOLMOHHOM psfy.

UnpaueuoyanbHele coenuHeHMs (@MHHOKHCIIOTBI, YrjleBofbl), OGHapy-
EHHbIE ' B OCTATKAX HCKOIAeMbIX OpraHH3MOB, XOpPOWIO COXpaHHBUIMECA B
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reoJIoTHYECKHX YCIIOBHAX, BO3MOXHO, ABJIAKNTCA OCTATKAMMU T1€pBHYHOTO Opra-
HHYECKOro BELIECTBa ITHX OpPraHM3MoOB. McciienoBaHHe 3THX OpraHHUeCKHX CO-
€/IMHEHHMH B MCKOIAEMbIX OCTATKAX OPraHU3MOB MMeET GOJIbLLIOE FeOXHMUYEC-
KO€ U Te0JIOTHYECKOE a TAK)Ke IBOJIIONMOHHOE 3HAYEHHE M MOXET CITyXUTh Ma-
TEPHAJIOM 1A CTPaTHT papHueCKUX , TAICOHTOIOrHYECKUX 3aKITIOYEHHM .

TEOXUMHYECKHE YCJIOBUA COXPAHHOCTH
H IIYTH IIPEBPAINEHHUA AMHHOKHCJIOT
B CKEJIETHBIX OCTATKAX HCKOITAEMBIX OPTAHH3MOB

Eme B mepBhix paGoTax MO M3Y4YeHMI0 MCKOIMAEMbIX OCTaTKOB
oprauu3moB JibencoH [268] BbicKa3piBaeT MHEHHE O TOM, YTO
coflepXaHHe AMMHOKMCIOT B OCTAaTKaX HCKOMAEMbIX OpPIaHW3MOB 3aBHUCHT
OT TeOJIOTMYECKMX YCJIOBMH, B KOTOpBIX OHH HaxXOOWIHCh B MNOpOOax.
OmHako TpH JaJIbHEHLIEM M3YYeHWH COAEpXXaHHA aMHHOKHCIIOT B NMAJIEOHTO-
JIOTHYECKHX OCTaTkax M Boobuie B 0CaJloYHBIX MNOpopgax GOJNbIIMHCTBO
uccnemopateneit obpallaloT BHMMAaHHE B OCHOBHOM Ha KaueCTBEHHbIH W
KOJIMYECTBEHHBIA COCTaB aMHUHOKHCIOT Ge3 yueTa ycsj0BHH, B KOTOPbIX OHH
3aXOpoHAIMMCh. MccmendBaHuss NOCHEOHMX JIeT [OKa3aliH, YTO OrpOMHOe
BNMAHHE Ha KaYeCTBEHHBIA U KOJIMYECTBEHHBIH COCTaB aMMHOKMCIIOT OKa3bl-
BalOT YCIIOBHA 0CafKooOpa3oBaHWs, [MareHe3a M KarareHe3a OCafOYHbIX
otnoxenuit [94-98). Pamom uccnemopateneit 6b10 NOKA3aHO, YTO OPTaHHU-
YecKas MATPULA CKENIETHbIX OCTATKOB HCKOIMAeMbIX OpraHM3MOB HOJIBEpra-
Jlach 3HAYMTENIBHBIM XMMHYECKMM INpeobpa3oBaHUAM [94, 95, 106 268,
322, 368, 585].

UccnegoBanua I'peryapa [368] mokasanu Takxke U3MEHEHMA B CTPYKTY-
pe OpraHMYecKoil MAaTpHIIbl MCKONAEMbIX OpraHM3MoB. UM GblnM npoBeneHsbI
HCCIIElOBAHUA CTPYKTYPbl OPraHMUYECKOW MATpHUIbI PAKOBHUH HMCKOMAEMBIX H
COBPEMEHHBIX MOJUIIOCKOB MNOCje AeKAIbLMPUKALMH NpU NOMOLM 3JIeK-
TpoHHOH MHUKpockomuu. Qkasaioch, YTO CTPYKTypa KOHXHOIHHA PaKOBHH
OObMMHO COXpaHfeTCA AOCTATOYHO XOpOILO, BKJIKYAA IUIMOLEH, B TO JXKe
BpeMsi B [PEBHUX PAKOBHHAX 3aMeueHbl GONbILME M3MEHEHHMA B CTPYKType
opraHmieckoi MaTpuipl. I'peryap ucciegoBan Gonee 150 BMOoOB Hckomae-
MbIX MOJUTIOCKOB, BKJliouas maneosoi. MM Gbiio cpemnawo Gonee yem 7000
MMKpOd)ororpacbnu [peryap ycTaHOBHMN, YTO OpraHMYecKoO€ BELIECTBO pa-
KOBMH HAyTW/ycOB, OTOGpaHHBIX H3 accanbTHTOBBIX mecyaHHkoB Okriaxo-
Mbl, TIOYTH Be3[l€ COXPAHWIIO CBOI0 OPHIMHAIIbHYI0 apXMTEKTYpy H NepBHY-
HbIii aparoHMT [364—369], XxoTA B HEKOTOpBIX Ciyyasx Habionanoch
NpeBpalIeHHe aparoOHWTa B KAJIbUUT; NpPH 3TOM CTPYKTYpa OpPTaHHYECKOMH
MaTpunpl He u3Menwnach [360, 367]. Crembl MepBHYHON CTPYKTYphI Opra-
HWUECKON MaTpHUibl OGHapyKeHbl CpedH KpPUCTAIOB KajblMTa B NPEBHHX
ofpa3liax paKOBHH U3 OpIOBHKa. B TO e Bpems B pakoBMHax M3 acdanbra,
NOABEPTLIETOCA BBIBETPUBAHHIO, CTPYKTYpa OPraHMYECKON MATPHIBI 3HAYM-
TeJIbHO U3MEHWNach. B Takux pakoBHHax HabiofaeTcs MOABJIEHHE TUCKOBHUA-
HBIX YeyeBHUEMONOOHBIX WiH chepoMuHbIX 06pa3oBaHMi, KOPNYycKyd. JTH
u3MeneHust I'peryap U Onopksn [347, 368] oGbACHAIT pasBHTHEM Npouec-
COB, KOTOpble NPOH3OLUIM NOC/e OTMMPAaHUsA OpPraEM3MOB, M CBA3bIBAIOT MX
C muarene3oM M MetaMopdu3MoM ocafgouslx nopop. Hecmorps Ha H3MeHe-
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HHe CTPYKTYpbl OpPTaHMYECKHX CJI0EB DaKOBHMH, OTYETIHBO BHJHA IMOJIOXH-
TeNlbHag OMypeToBas peaklsA, YKa3plBawlUas Ha NPUCYTCTBHE MOJTHMENTH-
goB. JTa peakuus ObUta oOHapyXeHa [Jaxe NOC/e HarpeBaHHUs IepiiaMyTpo-
BOro cyos paxoBuH npu 800°C. I'peryap TLIATeNbHO MCKall KOKa3aTeNbCTBA
KOHTaMHMHAlLMM, HO He OOHAapy)XW1l ee NpH INPOCMOTpe CJIOS PpAaKkOBHH B
FEKTPOHHOM MHKpockone. OOHHM M3 OCHOBHBIX (paKTOPOB, BIHAIOLUIMX Ha
IMareHes, ABIAeTCA TeMmepatypa. B cBasu ¢ atum [peryap [368] mposen
CEepHI0 ONBITOB, B KOTOPLIX HCCIENOBAN BJIMAHHE TeMIeEpaTypbl Ha U3MeEHe-
HHE CTPYKTYpbl OpraHMYECKOH MATpHLbl PaKOBHHBI HayTHIyCa W CpaBHHBaJl
CO CTPYKTYpO#H HCKOMAaeMbIX HayTHIycoB. Bbin BbigesieH nepnamMyTpOBbIi
csi0if U3 pakoBHH coBpeMeHHbIX Nautilus macromhatus sowerby u Nautilus
pumpilius L., xoTtopblii HarpeBanu npu Temmeparype or 150 go 900°C 6e3
BOObI B NMPHCYTCTBMM KHCJOpOAa WIM B YCIOBHAX BakyyMa, B arMocdepe
a30Ta, a TAaKXe CMELMBasg C MOPCKOH BOMOH W WJIOM H KHIATWIM B BOMe
oT 3 mo 58 uwacoB. Bo Bcex BapMaHTax OMbITOB (parMeHTH! MEPIaMYTpPOBO-
IO Cj0A [eKaJbUMPOBAIIM MOCHE€ HAarpeBaHWs, oOpabaTblBaJiM HAaTPHEBON
conmsio EINTA, neHtpucdyruposanv ¥ npoMsiBaiM. BbUlo yCTaHOBJIEHO, 4TO
IpH TpPOrpeBaHWH B NMPHCYTCTBUM KHCIOpoza Bo3ayxa (1-a cepus) cCBbilile
200°C mepnaMyTpOBBIH CJIOH NpHOBPETaeT XpYNKOCTb, JIOMKOCTb, TNpH
500°C npespawaercAd B Oesnplid mopouwok. Jo 300° HArpeBaHMs aparoHHT
coxpangerca, npu 400° NPOMCXOIMT ero MNpeBpaieHWEe B KasbLMT, NpH
600°  o6GHapyxeHO oko0y0 70 % OKHCH KajiblLMsA, OCTAJIIBHYIO YacTb COCTAB-
nan kanbuut. Ilpy mporpeBaHuu nepnamyTtpoBoro cios npu 200° C u Bbiie
MOABJIAETCA CHNIBHbIA 3amax Hedtd, BbipensawTca NH, u H 2S' Ilpu HarpeBa-
HUM oOpasuoB B mnpepenax 200—300°C uacth oOpraHMYeCKOW MaTpHUb!
OKpalUMBAETC B KPAaCHO-KOpPMYHEBBIH LBeT, a npu HarpeBaHuu ot 400°C u
Bbie (mpubnusurensio go 770° C) OpraHiyeckas MaTpHlia npHobpera-
€T KOPHUHEBO-YEPHYI OKpACKY, YTO XapaKTepHO MJiA APEBHHX HCKomMae-
MbIX pakoOBHH. Bo Bcex 00Opa3uax mocne HarpeBaHus (BKJIIO4asg HarpeBaHMC
npu 700°C), MOA MHMKPOCKOMOM Obljia BHIHA MOJNOXKHTEsbHAA GMypeToBas
peakuus (XJIombsi Pa3HbIX OTTEHKOB (pHONETOBOro LBeTa).

Ha puc. 23—-24 paHbi ¢ororpaduy cioeB OpraHuyeckKod MAaTpHubl 1OCHe
HarpeBaHWA paKOBMH HMCKOMAaeMbIX OPIraHM3MOB W PaKOBHH COBPEMEHHBIX
MOJUIIOCKOB (CHATO B JJIEKTPOHHOM MHMKPOCKOMNE). DBbulM yCcTaHOBIEHb!
3HAYMTENIbHbIE M3MEHEHMs B CTPYKType OpTaHUYeCKOW MATpHIbI Mepiiamy-
TPOBOIO CJIOA PAKOBMH NOCIEe MX HarpeBaHMA. Oka3anoch, YTO NpH Harpe-
BaHMM PAaKOBMH B 3aKpbIThIX TpyOkax 0Oe3 OQoOCTyma KHCIOpPOOa MpOHM3OLUIO
3HAYUTENIbHO MEHblilE U3MEHEHHH B CIPYKTYPE OpPTraHMYeCKOH MATpHLbI M0
CPaBHEHMI0 C €¢ CTPYKTYpPOH MOCj€ HarpeBaHHMsA NpH AOCTYNe BO3AYyXa.
YCTaHOBJIEHO TaKyKe,uro MOCile HarpeBaHUsA DAaKOBMH NpHU AOCTymE BO3MyXa
AMUHOKHCIIOThI pa3pylUaloTcs 3HAauMTeNIbHO ObICTpee. CTpyKTypa opraHuyec-
KOH MAaTpHLbl OYEHb MAJIO HM3MEHAETCA [MOCle KHIIAYEHUS PAaKOBUH ¢
MOpPCKO# BOOOHW, WJIOM M HECKOM.

Hanee GbUIO YCTaHOBJIEHO, YTO MHKDOCTPYKTYpa OpPraHMUECKOH MATpHLIb!
COBPEMEHHBIX PAKOBHH MOC/Ie HATPEBAHUA NIPH BBICOKUX TEMIIEPATypax oueHb
NOX0’2a HAa MUK POCTPYKTYPY OPraHHYeCKOTO BeluecTBa PAKOBMH MCKOTAEMBbIx
HayTunycoB. Hanpumep, CTpyKTypa OpPraHM4eCKOH MATpHULIbI PAKOBHH COBpC-
MEHHOIro HayTWiyca, mporpetas ipu 600° C Ha Bo3myxe (puc. 23, a), cxopHa
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P u c. 23. a. KoHXHONHH NepnamyTPOBOTO CHOA HAyTHIYyCa I10C/e HarpeBaHus PaKOBUHEI
npu 600°C Ha Bo3nyxe 6e3 Bombl. [loABAsOTCH cepoutabibie KOPHYCKYbl. YBenuy,
42 000.6. Hay tnoui aMMOHOM[, MenoBo# nepuol. $parMeHTbl OCTaTKa OPraHHYeCKOro
BCILECTBA NEPHAMyTPOBOIO COA MOCHe HeKanbuBspoBanus . EcTb cdeponnanbHbie KOpnyc-
kynsl.Yeen. 42 000 [368]

110 CTPOEHHIO CO CTPYKTY POl aMMOHOHIOB MEJIOBOTO Mepuoma(cM. puc. 23, 6) .
CTpyKTypa OpraHMuecKoro BeuiecTBa PAKOBHMHbI HayTWIyca U3 ieBoHa (puc. 24,
6) GnU3KaMO CTPOEHHIO K CTPYKTYpe OpraHHYeCKOR MaTPHIlbl COBPEMEHHOTO
HayTunyca, Harpetoii nmpu 800° C Ha Bo3myxe {cM. puc.24, @) WM HarpeTow
npu 500° C ¢ Mopckoii Bogoit mop gaBsendeM (cM. puc. 24, 6) . ITocne narpesa-
HHA MepylaMyTpOBOTO cios paxoBHH cBbiule 800°C ycTaHOBJEHO MNOJIHOE
{CYe3HOBEHHE OpraHHYecKOoro BeiecTBa. Ha OCHOBaHMHM NpOBeEHHbIX OfbI-
toB ['peryap penaer 3akiiroueHHe OO HCKIIIOUHTENIBHO BBICOKOH PECHCTEHT-
HOCTH KOHXHOJIMHA, KOTOpas CBfi3aHa, C OJHOH CTOPOHbI, C IUIOTHOH
YNaKOBKOH OpPraHHYeCKOH MATpHUBl MeXJAy KpUCTaIIaMH MHHEpPaIbHOMN
YACTH pPAKOBHH, C OPYroil CTOPOHbI, C TeM, YTO KOHXMOIHMH, BEpOATHO,
CBA33H NPOYHBIMU XMMHYECKHMH CBA3AMH C MHMHEpAJIbHOW YaCTbI0 PAKOBHH.
MceienoBaHHble CTPYKTYpbl OPraHMYECKOro BELIECTBA PAKOBHH B 3I€KTPOH-
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P uc. 24, a, Kouxuonus nepiamMyTpoBoro CJos HayTHIIycCa [OCHe HalPeBaHHA PaKOBUHS.
Ha OTKpbITOM Bo3ayxe npu 800°C. 6. Hayrunoun (Rutoceratidae sp.), wwknmit peson
B. CoppeMeHHbIIT HAYTWIYC NOC/e HArpeBaHHA paKoBuHbl oT 20 no 50°C B Teuenne 5 mu
non nasnexnem 60 000 x2/cm

HOM MHKPOCKOMNE MOTYT CAYXHTb KOHTPONEM Uil MOJIy4eHHs XapaKTepHc-
THKH COCTOAHMA OpPTAHMYECKOH MATPHUBL, YTO LEHHO OJIf IBOJIOUMOHHBIX H
UNOreHeTHYECKUX 3aKJIIYeHHH. B To ke BpeMs M3MEHEHMsA, KOTOpbIC
NPOM3OLUTM B DAKOBHMHAX, CBA3AHBI C [MAareHE30M H MeTaMOp(hH3MOM
ocaflouHbIX Tmopoj. Takoro popga HM3MEHEHMs OPraHMYeCKOFrO BeulectBa pd-
KOBHMH HcKomnaembix ['peryapom u OnopkiHoM GbUIM Ha3BaHBI MajieH3apMel
[347, 368].

WsMenennss B CTPYKTypeé OPraHHWUYeCKOrO BellieCTBa COBPEMEHHBIX paKo-
BMH TIpM HarpeBaHMM, a TaKXe MX CPaBHEHHE CO CTPYKTYpaMH OpTaHHyec-
KOro BeuLIeCTBa HCKOIaeMbIX pPAaKOBHH, OOHAapyXEHHOro Mnocje Mx JeKajb-
IMpPOBaHHA TPEACTaBIAIOT DONBINOH MHTEPEC W [IAI0T BO3MOXKHOCTb OLEHHThH
BIIMAHUHE TEMIEeparypbl M [ABJEHMA Ha Mpeob6pa3oBaHHEe OpPraHMYecKoro
BELIECTBA B reoNOrMyeckHx ycnoBuax. HeoGXomuMoO HMeTh Tak)Ke CBEIIeHHUS
0 TOM, K3K M B Kako# (opMe MOXKET COXPAaHATLCS OpraHMYecKoe BeumtecT-
BO B HCKOTIAEMBIX CKENETHBIX OCTATKAX OPraHM3MOB, KAKMMH NMyTAMM LUIO
npeobpa3oBaHue €ro OTHEIbHbIX KOMIIOHEHTOB, a TaK)Ke OpraHHyYecKoro
BemdcTBa B LeinoM. B mocnennee Bpems [peryap mpoBOOMT CBOM HcCielo-
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BAHMA OPraHMYECKOH MATPHULbl PAKOBHH 110l IEKTPOHHBIM MHMKPOCKOIOM
B COueTaHMM ¢ OMOXMMMUeCKHMMHM aHamuzamu [297. 561). B nepiamyrpo-
BOM CII0€ PAaKOBHH HayTWJIOMJIOB M @MMOHOM/IOB, IJie YCTaHOBJICHO HaJlMuMe
HCU3MEHEHHOH CTPYKTYpbl MAaTpHll NpH MOMOWIM JJIEKTPOHHOTO MUKPOCKO-
na (30 obpasuoB), GbuIO OnpeaesieHO colep)KaHHe aMHHOKHCNOT. Mcceno-
BaHbl PaKOBHMHBI Pa3HOro Bo3pacTa (BKiouas /eBOH). Bo Bcex uccrienosan-
HbIX 06pa3suax paKkoBHH OOHApyXeHbl AMHHOKHMCIIOTBI M MOJIMIENTHbL.
CopmepxaHMe aMUHOKHUCIIOT B MCKOMAacMbIX DAKOBHHAX OTJIMYAETICs 3aMeT-
HbIM CHM)KEHMEM KOJIMYECTBA JIHUMHA W aJIaHWHHA U OTHOCHMTEJIBHO MOBBILIEH-
HbIM COHEPKAHUEM TJIYyTAMUHOBOM KHCJIOTbI, BajiMHA, JIEHLMHA, JIM3MHA U
MCTHAMHA TO CPaBHEHMIO C COCTaBOM AMUHOKHCIOT KOHXMOJIMHA PaKOBUH
COBPEMEHHBIX HAyTHIOMHOB. ABTOpPbI CUMTAKT, YTO W3MCHCHMA B COCTaBe
aMMHOKHCIIOT B paKOBHHaX MNpPOMCXOOAT HA pAHHMX CTafiUAX [OMareHesa,
B [aJIbHEHIIEM 3TOT Mpouecc NpHocTaHaBiuBaercss. OHM  YCTaHOBHMIH, YTO
CTPYKTYpa paKOBHH MOJUTIOCKOB M3 UYETBEPTHYHOTO U MEJIOBOTO ICPHOMOB
AB/IANIACh AParOHUTOBOM, PAKOBHH M3 Opbl — KAaK aParOHUTOBO#, TaK U
KaJBLUHMTOBOI, @ CTPYKTypa paKOBHH MOJUIIOCKOB H3 TNEPMHM M JIeBOHa —
KanbuMTOBON. BO Bcex uccnemoBaHHBIX 0Opa3llax PaKOBHH MCKOMNAaeMbIX
MOJUIIOCKOB  OGHapy>KeHbl TONMNeNnTH/Abl. KauecTBEHHBIH COCTaB aMHHO-
KHMCJIOT COOTBETCTBYET COBPEMEHHbIM OPraHM3MaM, HO, BEPOSATHO, CBA3AH C
TAKCOHOMHYECKHMH pa3jIMUHAMHU HayTHJyCOB M aMMOHHTOB.

Kak mnoxasanu Kennemu u Xenn [432], aparoHMT B MCKOMaeMbIX
pPAaKOBHHAX YAaCTO COXPAHAEGTCS W AparOHUTOBbIe CKeNeThbl BCTPEUAIOTCH B
MCKOMAaeMbIX OpPraHM3Max TpPEeTHYHOTO Mepuoja — Yy HABYCTBOPYAThIX MOJI-
JIIOCKOB, TacTpPONO, HAYTWIYCOB, KOpajuIOB M JPYTHX OpPraHU3MOB. ABTO-
pbl YCTAaHOBWJIM, YTO aparOHMT JIyull€ COXpaHAEICA B TeX PaKOBHHAX, B
KOTOPbIX €CTh BKJIIOUEHHMs KBapua, nuputa. [Ipy 3TOM OHM mOKa3sanM, YTO
NPUPOIHbIA aparOHMT CKENeTOB OPraHW3MOB 3HAUMTENBHO YCTOWYMBEE HC-
KYCCTBEHHOro. BeposTHO, opraHuyeckas MAaTpHIa CKeJeTOB OpraHM3MOB
OKa3bIBaeT BJIMAHHUE Ha YCTOMYMBOCTB, CTabWiIbHOCTb aparoHurTa. Ckopocts
NpeBpalieHUsA aparoHUTa B KaJbUMT 3aBHCHUT OT KATAJMTHYECKOTO BIIHAHUA
Bodpl. Ilpenmonaraior, uro rugpodobGHas MOBEPXHOCTh OeNKOBOH YacTH
PaKOBHHbBI OKAa3bIBACT 3aIUTHOE [IEHCTBUE, NpeNATCTBYA [OCTYNYy BOMbI K
KPHUCTAJUIMYECKUM CTPYKTYpaM paKOBMHbI. PaHee ObUIO MOKAa3aHO, YTO KO-
JIMYECTBO OeNIKOBBIX COEOMHEHHH B paKOBHHE GeCNO3BOHOYHBIX, B YAaCTHOCTH
MOJUTIOCKOB, YMEHbLLIAETCs NPONOPUMOHAJIBHO YBEJIHUEHHI0 FeoJIOrHuYecKoro
BO3pacTa BMELAIOUIMX NOpOM, a CJeA0BaTesIbHO, H HCKOIAeMOTO OpraHU3Ma
[275-278, 346,347]. OpHako 4yacTo MbI BCTpeuaeMcs C TeM, 4To B Goee
OpEBHHX PAaKOBHMHAX COAEPXKHTCA Gonblie aMUHOKHCIIOT, Y4eM B PAKOBHHAX
OpraHM3MoB Gojiee MOJIOHOrO reoNoruYecKoro Bo3pacTa. Hampumep, mpu
M3YYeHMH CO{epXaHUA GejJKOB B paKOBHHAX MHCKOMAEMBIX OpPraHU3MOB
Axusma ¥ gp. [279, 280] ycranoBWiM, yTO OGLIEE COAEpKaHHE aMHHOKHC-
JIOT B PaKOBMHAX WMCKOMAEMbIX MMOUEHA Bblllle, YEM B PAKOBHHAX MIIHOLE-
Ha. Huskoe copepxaHue aMHWHOKHCIIOT B PaKOBMHAX MOJUTKCKOB IUIHONEHA
CBA3aHO C IUIOXMMH YCJIOBHAMM COXPaHHOCTH 3THX oOpraHuaMoB. OHnu
TaK)ke OTMETHJIM, YTO OYEHb Manble KOJHYECTBA AMMHOKHCIIOT, YacTo
BCTPEUaIOLIMECA B PAKOBHHAX HCKOMAeMbIX OPraHu3MoB, TpebyioT 0co6oi TOY-
HOCTH M YyBCTBHUTEJILHOCTH METOHa NPH UX KOJIMYECTBEHHOM OIPENE/IEHHH; B
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3TOM CJiyuae OYEHb NPOrPecCHBEH METOM raszoBoit xpomartorpaguu. Ocho.
BBIBAfACL Ha IIPENCTABIIEHUAX MHOTHMX aBTOPOB O TOM, YTO Oe/IKH XOpolin
COXPAHAITICA B PaKOBHHAX MOJUTIOCKOB, BKJIIOYad TUICHCTOLEH, Mbl HCClic-
noBand GefIKM PaKOBUH [BYCTBOpUaThIX MojulockoB (Bivalve) reonoru-
yeckoro Bo3spacta ot 100000 ner pmo 3 muH.net |[99]. HUccnepoBang
OpraHMYecKOe BelIeCTBO pPAKOBMH TpeX BHIOB COBPEMEHHbIX H LLUECT
06pa3sioB PaKOBMH POACTBEHHBIX MM HMCKOMaeMbIX OBYCTBOPYATBIX MOJUIIOC-
KOB: PAaKOBHHbI COBPEMEHHbIX [BYCTBOpYaThbIXx MoulockoB Unio tumidusg
(Retz), Unio pictorum J., Anadonta piscinalis L., kotopble coGpanb! g
NMOHMEHHOM O03€pe, pacholoKeHHOM B HoimHe peky [JlHectpa (613 Tupac-
NOJA), paKOBHHbI HCKOMAeMbIX OBYCTBOPOK, OTOGpaHHbIe B TOM Xe paiioHc
U3 AUTIOBUATBHBIX TEPpPacoBBIX OTNOXeHMH [IHecTpa. ITH oTnoxenus ¢op-
MUpPOBAJIUCh B CXOMHBIX rEOJIOrMYECKHX, JIMTOJOrHYECKUX (TCCKH, T'paBHii-
HHKHY), ¢aunanbHbiXx (aUTiOBHANIbHBIE OTIOXKEHUA pYCIoBOi dauun), reo-
Mopdororyueckux (TeppacoBble OTIOXKEHHA) M THAPOreoJIOrMYECKHX YCIIo-
puax. OuyeBMOHO, HCCNefyeMble HAMHU PAaKOBHHBI HCKOMAaEeMbIX [BYCTBOPOK
B TeUeHWEe TeOJIOTMYECKOTO0 BPEMEHHM HAaXOOMNMCh B HEOIArONPMATHBIX [Ns
HX COXpaHHOCTH ycinoBusAX. OpHako, HECMOTpA Ha 3TO, BCE PAKOBHHbI
BHEILHE OYEHb XOPOLIO COXPaHWIKCh, MEPIIAMYTPOBBIA CIIOH He GbL1 MOBpe-
KaeH. VckiwueHwe cOCTaBiIANM pakoBHHbI Bariosta davilai, reonorumueckuii
BO3pacT KOTOPbIX OKOJO 3 MilH.JeT. [loBepXHOCTh 3THX pPaKOBHMH Obuia
IEPOXOBATOH, NMEepIaMyTpPOBBIH CJIOH MOTEpPsJl XapaKTepHbIH Oreck, paKoBH-
Hbl JIETKO Kpoumimuch. W3 pakoBUH MONIIOCKOB Gblnia BblfIeJIEHa OpraHH-
yeckad MAaTpuua. OQpraHuuecKoe BENIECTBO W3 PAKOBMH MCKOMAEMbIX MOIl-
JIIOCKOB TEMHOM OKpackH, cocraBnsuio 1/10, a mHorma 1/100 u MeHsLic
Béca OPraHUYeCKOH MAaTpULbl PAKOBUH COBPEMEHHBIX [BYCTBOPOK. bnrL
ONpefesieH . MIEMEHTHDbIH COCTaB BBIZIEJIEHHOTO M3 PAaKOBMH HMCKOMAeMOro
OpraHHYecKoro BelecTsa (B %) :

C H N 3ona
CoBpeMeHHas paKOBHHa 48,71 7,28 6,3 0,0
Hckonaemasi pakoBHHa 38,45 8,41 Cnenbl 75,70

Takum 06pa3oM, YCTaHOBJICHO, YTO OpPraHHYeCKOE BEILECTBO pPAaKOBHUH
yXe B HayajbHbIX CTAIUAX TEeO0JIOTHYECKOr0 3aXOPOHEHHSI B ONpENesIeHHbIN
YCIOBHAX TNOJABEPraeTcss 3HAUYMTEJIbHBIM H3MEHEHHAM, HAa YTO OCODEHHO
3aMETHO YKa3blBaeT IOTepsAd a30Ta, HEKOTOPOE MOBLIIIEHHE KONMHYECTBY
Bogopopa. Jlanee ObUIO MOKAa3aHO, YTO KaYeCTBEHHbIA COCTaB aMMHOKHMCIIO!
B HCCIIE[OBaHHbIX PAaKOBHHAX MCKOMAaeMBIX [BYCTBOPOK INOOOGEH COCTaB)
aMHHOKHCIIOT B PaKOBHHAaX POJCTBEHHBIX MM MOJUIIOCKOB, HO aMHHOKMCIIO-
Thl HAaXOMSTCA B OuYeHb MAaJlbIX KOJIMYecTBax (cynabble NATHA Ha XpOMATO-
rpammax). Kpome Ttoro, B paxoBuHax Bariosta d. (3 man. ner reoi.
BO3pacT), OTIMYAIOLMXCA IIOYTH IMOJIHOM MOTEpeH MEpPNaMyTpoBOro Cios.
GbL1M HaWEHbI TOJIBKO CJiI€Obl TJIMIMHA, ajlaHWHA M IJIyTAMMHOBOW KHUCIIOTbI.
B paxoBunax Crassiana crassa, HAHIEHHBIX B MOBEPXHOCTHBIX CJIOAX aIIIo-
BUAJIBHOTO CJIOA, TaKXe OOGHapyXKeHbl TOJNbKO IJIMUMH, aJaHMH, TIyTaMMHO-
Bas KMHCJIOTA M JIM3MH. BepoATHO, 37eCh OKa3alnHM BIWAHHE MPOLECCH!
BbiBETpHBaHUs. OpraHuyeckoe BELIECTBO, BbIIEJIEHHOE W3 pPaKOBHH COBpC-
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MEHHBIX M HCKOM4EMBIX JIBYCTBOPOK. ObUIO HCCIENOBAHO HPH HOMOLLY
NK-cnextpockonuy. OpraHMyeckoe ' BEHICCTBO, BbIUCTIEHHOC W3 PAKOBHUH
HCKOMaeMbIX MOJUTIOCKOB, 10 xapakTepy HK-cnekTpoB 3HauMTeNnbHO OTiiM-
yac1CA OT OPrdHMUECKOW MATpUUbl COBPCMCHHBIX PaKoOBUH (puc. 25).
HecMOTpsi Ha XOpOIUYI0 COXPAaHHOCTb PAKOBHH M OTHOCHTENIBHO MOJIOAOM
reosioruycckuit Bozpact (ot 100 Tthic. 10 3 MIIH. jieT), BenKOBbIE CTPYKTY bl
npeTepIeNy 3HaYUTENbHbIC H3MEHEHHS .

Bo Bcex oOpasiax MCKOMaeMOro OpPrdHHYECKOTO BELIECTBA PaKOBHH
cnabo BbipaxeH amuj 1, cule Menblle M Naxe WHOrOA OTCYTCTBYET aMuL 2.
O/HOBpEMEHHO C JTUM B HCKOMAaEMOM OpPraHMYeCKOM BELECTBE pPaKOBHH
MOABJIAETCA  [OCTATOYHO  YETKO  BbIPaxk€HHash  Mojioca  MOTJIOILCHHUA
1750._1(‘M, oTHocAwaaca k cBobopHon CO-rpynme, a TakXke Nojoca IMorio-
wenua B obmactu 12001300 : 'cm, oTHOcAmascA K KojNeGaHHAM
SiO-rpynnbi. BeposATHO, KpeMHHit MOCTENEHHO BXOOUT MEXIY CIOAMM pa-
KOBHMHbBI M3 OCafiIKOB. JTOMY COOTBETCTBYET BbICOKas 30JILHOCTb  MNperapa-
TOB BbIJIEJIEHHOTO HAMM OPraHMYECKOro BellecTBa PaKOBHH, KOTOpble COC-
TOAT U3 KapBoHaTa KanblUMA. BeposaTHO, kapOoHaT KaysUWA NpH BbIAEIICHUH
OprdHMYECKOro BCILCCTBA [EPEXO[MT B pPacTBOP M yjanAetrcd. B Teuenue
[MareHe3a M KaTarcHe3a AEHCTBUTENLHO TMpPOMCXOANT CHIMUMGHKALUMA OKa-
MEHEJIOCTE M METacOMAaTHYECKOE 3aMElCHHE NEPBUUYHOTO KapOOHATHOro
ckeleta KpemHedeMoM. O[Hako MeXaHM3M JTOIO 3aMelUeHUA eLle HeM3-
BCCTEH.

Ha6niolaeMast HaMHM TOYTH 1107IHasA 1IO0TepA a30Ta B MCCIE0BaHHbIX
PaKOBHHAX JIBYCTBOPOK IIOATBEPXAACT 3aKJIIOYEHUA, cliellaHHble Xa[ACOHOM
[403], ocHoBaHHble Ha HCCIEOOBAHMM GONBLIOrO KOJHYECTBA PAKOBHUH HC-
KOINAeMbIX M POJCTBEHHLIX MM COBpPEMEHHbIX OpraHu3sMoB. OH yCTaHOBHI,
4T0 TONBKO 15—20 % obuiero KOIMUECTBa OPraHHUECKOro BEILECTBA COXpa-
HACTCA B HMCKOMaeMblX pPaKOBHHAX, ¥ MOKa3aJl, YTO B PAKOBUHAX, BKJIOYas
I0py ¥ MHOLEH, coxpaHseTcs a3oT B konuuectBe of 0,002 go 0,01 %, a
otHowenne C/N Bo3spacraer go 90 (B coBpemeHHbix paxkoBuhax C/N 7
WiM 8,a comepxaHue a30Ta — [ecATbie OONM npoueHta). MM 6buio Takke
NOK133aHO, YTO B MEePeKPUCTATUTU3UPOBAHHBIX PAKOBUHAX a30T OTCYTCTBYET.
3TM MccleOBaHMA [alnyd OCHOBaHMe XaJiCOHY HCIOJIb30BaTh COOEpXaHUE
Copr B MCKOMaeMbIX PaKOBHHaX [ H3YYeHUs [MareHesa oOCajlouHbIX
NopoN OJHOBPEMEHHO C M3y eHHEM MX MMHepalibHOro cocraBa. Xo [394]
TaK)Ke CYUTAET OYEHb XAPAKTCPHBIM Ui PAKOBHH OTHOCHUTEIIBHO MOJIOJIOTO
TEOJIOTHYCCKOTO BO3PAcTa COJEpXXaHHE B HHMX Dellka M PEKOMEHJyeT Hc-
[I071b30BaTh JTOT M0KAa3aTellb B KaYeCTBe CTPaTUrpaduyecKoro MHAMKATOpPa
IUIsl peruoHaNnbHON reosoryueckon koppensuud. IIpy stom oOH ykasbiBaeT
Ha OCHOBHble (aKTOpbI, NPUBOAALIME K pa3pylucHHI0 6e/IKOB B PaKOBHHAX:
BJIaKHOCTb, TCMIEpaTypy OKpYyXawlueH cpeapl.

Takum 0Opa3zoM, fpd HCCIAEJOBAHHM PAKOBHH MCKOMaeMbIX [BYCTBOpYa-
TbiX OTHOCHMTEJIbHO MOJIOZOrO reOJIOTHYECKOro BO3pacTa MOKa3aHo, UTO NpH
COXpaHEeHUM PAaKOBUH B HeONMAronpUATHBIX YCIIOBHAX, HECMOTpA Ha coXpa-
HMBIIMIACA BHEIHMA XOpOLMH BHUI MX, OpraHMYecKasi MaTpHLA, paclioJiOXeH-
His MeX/Iy KpUCTAUIaMK KapBoHaTa Kanbuus, MOABEPraeTcs 3HAYMTENIbHbIM
lipcoBpa30BaHUAM M B KOHLE KOHHOB MONHOCTbIO pa3dpyluaercd. IT0 YKa-

3bIBAET HA TO, YTO HEOOXOOMMO OYeHb OCTOPOXHO MOAXOOUTp K OIICHKE
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KOJIMUECTBEHHOTO M KauyeCTBEHHOTO COCTaBa HCKOMAaeMbIX OPraHM3MOB C
TOYKH 3PEHMA YCTAaHOBJIEHHs NMEPBMYHOTO COCTaBa AMMHOKHCIIOT HCKOMae-
MbIX OpraHu3moB. Taxkike OueHb OCTOPOXXHO HY>XHO HMCMOJIb30BaTh AaHHBIE O
najieonpoTeNHe MCKOMaeMbIXx paKoBMH, Kortopbie Y.M. KonecHukos npepia-
racT [UIA XApAaKTePUCTHKK B maneonummonoruy [129].

BnusiHMe TEOXMMHUECKHMX YCIIOBMA [MareHesa M KaTareHe3a Ha OpraHu-
YeCKOE BEHIECTBO CKEJIETHbIX OCTATKOB MCKONAaeMBIX OpraHM3MoB 6blio
MI0Ka3aHO Ha TipUMepe H3yueHHsA OGerneMHMTOB, OTOOpaHHbIX M3 pa3HbIX
nopon, cobpaHHbIX B pa3Hbix padoHax CoBerckoro Coroza [108]}. Bouto
YCTaHOBJIEHO, YTO B pOCTpax O€NeMHHTOB O€/IOK He COXpaHWICA, OBHAKO
6bUI0 HaHIOEHO BbICOKOMOJIEKYJIIDHOE OpPraHMYeCKOe BEIIECTBO, N0 CBOMM
CBOMCTBaM 6NIHM3KO€ K KeporeHy OCaloYHbIX NMOpOMd, a TaKxke OGHApYXeHO
HeGOJNbIIOE KONMHYECTBO BEIIECTB, [0 CBOMM CBOHCTBaM GJIM3KUX K TYMH-
HOBBIM KHCJIOTaM. B poctpax 6GelleMHMTOB ObUIH HaW[eHBI clleqpl aMHHO-
KUCJIOT GoJiee NMPOCTOTO CTPOEHMsA — [JIMIMH, JIaHHH, TTIyTAMHHOBAsA KHCIIOTA
u ap. [92]. KonmuectBOo a30Ta B OefleMHMTaX COCTaB/IAE€T THICAYHBIE,
HHOTJAa COTble [OJIM NMPOUEHTa CYXOrO Beca PaKOBHHbI, B TO BpeMsA KakK
a30T AMHHOKHCIOT B paKOBHHAX COBPEMEHHOIH, POINCTBEHHOH WM Cemuu
(Sepia) cocTaBnseT HecATble JONM NPOIEHTAa OT CYXOro BeCa paKOBHHBI. B
HEKOTOPBIX POCTpax OGelleMHMTOB OpPraHHYeCKOE BElIECTBO HE COXPaHWIOCh.
Tlpu cpaBHeHMM 0Gpa3uoOB pOCTPOB GENIEMHMTOB OFHOrO M TOrO K€ BHAA
Belemnitella langei, Ho HaliieHHbIX B pa3HbIX padoHax (B OacceiiHe IMOBI
1 B Cymckoii o6nacT) OGHapy»eHO pa3yIMYHOE COMepXKaHHe aMMHOKMCIIOT.
B poctpax pmpyroro Bupa Genmemuura Belemnella lanceolata, HaiimeHHbIX B
pasHbIx paioHax CapaToBckoH 0OONacTH, Tak)xe OGHapY>Xe€HO Ppa3JIMuHOe
ColepXXaHHe aMHHOKMCIIOT. JTO [aeT OCHOBAaHWE CYUTaTh, YIO COMEpPXKaHHE
aMHUHOKHKCIIOT B POCTPax GeeMHMTOB He 3aBHCHT OT BMAOBOH TpHHAaMMex-
HOCTH MCKOMAaeMOTO OpraHM3Ma. AMHMHOKHCIIOTbI MOYTH He COXPaHWIIMCh B
poCTpaX HW)XHEMENOBBIX GeneMHHTOB M3 KpbiMa, uTO, BUAMMO, CBA3AHO C
HeONMaronpUATHBIMH YCJIOBUAMH COXPAaHHOCTH OpraHMYeCKOTO BeLECTBa B
nopopax. ITolHOCTbIO OTCYTCTBYET OPraHMYECKOE BELIECTBO, B TOM YHCIIE H
AMHHOKHCJIOTbI, B POCTpax IOPCKHMX O€lIeMHHTOB U3 INEpeKpHCTAJUIM30BaH-
HBIX M3BECTHAKOB H MNeECYAHO-TIMHHUCTBIX OTIOXeHHH. JTO MOATBEpPXKHAeT
nannble XapcoHa [403] o TOM, 4TO B paKOBMHAX HCKOMaeMBIX MOJIIIOCKOB,
TOJBEP)KEHHBIX TEPEKPHCTAJUTM3AIMHM, OPraHUYeCKOE BEIIECTBO HE COXpa-
Haerca. B 5 u3 30 uccnenoBaHHbIX GeleMHHTOB KOJIMYECTBO a30Ta COCTaB-
nser or 7 mo 17 me %, comepXHTCA MHOTO AaMHHOKHCIIOT M NpPUCYTCTBYIOT
BeuecTBa, NMOAOGHbIE TYMHHOBBIM KHCNIOTaM. Bupumo, 3T poctpsl Genem-
HHTOB COXPAaHAIIMCh B OTHOCHMTENIBHO OJIarONpHATHBIX YCIOBHAX, GOrblias
YacThb MX 6bIma HaiifieHa B Tonule GEJNOro MHCYEro mena. MoXHO Mpennosno-
XHTh, YTO MOJHAA YTPaTa OPraHHYeCKOro BELIECTBA B POCTpax GeneMHHTOB
HOMKHA CBHMOETEJILCTBOBATh O KOPEHHOM H3MEHEHMH MX MHHEpaJIbHOTO H
H30TONMHOro COCTaBa. YacTo BBICOKOE COMAEp)KaHHE OPTaHMYSCKOTO BELIECTBA
B MCKOMaeMbIX OCTATKaX CBA3aHO C Komamnﬂauneﬁ.,‘h‘(,e npH HccegoBa-
HH{ pOCTPOB MAaCTPHXTCKHX M HIDKHEMEIOBBIX POCTPOB GesleMHHTOB CriedT
[524, 5251 ycramosun B 7 obpa3suax mnpucyTcTBHE 15—17 aMMHOKHCIIOT
(onpenenénus nposedeHsr J. JlereHcoM), B YMCIe KOTOPBIX HaiifleHbl TaKHe
XHMHYECKH HECTOMKHE aMHHOKHCIIOTBI: OpHMTHH, METHOHHMH, HMCTHH. Bepo-
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ATHO, MCCIIeJIOBaHHbIE DPOCTPbI OeIEMHMTOB MMENH Cliefbl OedCTBHUA COBpe-
MEHHO# MHKpO}JIOpbl W YCTAaHOBJIEHHOE COJEpXXKaHWe aMHHOKHCIIOT He
MOXeT XapaKTepH30BaTb HCKOMaeMOE OPTaHHYECKOE BeulecTBO GENEMHHMTOB.
HccrnemoBaHue OpraHMYecKOrO BellecTBa GelleMHMTOB Ipe[CTaBliAeT MHTepec
B CBA3M C TEM, YTO M3OTOMHBbIA COCTaB KMCJIOpOJAAa GEJIEMHHTOB MCIOJIb3YIOT
IS ompeleNeHUs ManeoTemIiepaTyp ApeBHUX Mopei. Haimun u Teiic [174,
175, 241} cuurarot, YTO B mpouecce AMareHe3a HE MPOMCXOOUT CYLIECTBEH-
HOTO H3MEHEHHMs BH30TOMHOM COCTaBe KHciopoma benemuutoB. Takoro xe
MHeHus npupepxuBaetca JloyeHurram [454]. Ilo panueim HaiimuHa u
COaBTOpPOB, B KajblyTe pocTpoB Belemnitella langei u3 BepxHexammaHcko-
ro mucyero wmena uenpoBcko-loHeuxoi Bnaguusl M IlpHkacnuiickoit
BrafuHbl 3Hauenne 'O B poctpax GeneMHMTOB M3Mensetca oT 0 no 0,4 %.
B To e Bpems 3HaueHHe '°0 B poctpax Belemnella sumensis Bel.
lanceolata M3 HWXKHEro Mejla W HIKHETO MaaCTPHUXTa pa3HbIX pPaHOHOB
Pycckoit mnatpopmbr MeHsietca ot 0,4 mo+0,75% [241]. WHbiMu cnoBamu.
HIKHHE MaacTPHXTCKHe GelleMHMTBbI Bceraa oGoramienbt 20 mo cpaBHeHmio
c OeneMHHTAaMH BepXHErd KamMmaHa. JTH Irpynnbl 6eJeMHMTOB ObUIM 3aKIIIO-
YeHbl B TOJIMIE THCYErO MeNla U HaXOOWIIMCh B COBEPLIEHHO OOHHAKOBbIX
YCIIOBHAX BbIBETPHBaHUA (XapakTep OGHaXXEHHOCTH BMEMIAOLIMX MOPOI,
HOedCTBME TPYHTOBBIX BoA M T.n.). PocTphl OeleMHMTOB, HaxOAMBLUMECA B
HeOTIarONpUATHBIX YCIIOBHAX COXPAHHOCTH, B INpOLECCE [MareHe3a TepAIoT
xapakTepHoe Wi HuX othouwene '®0/'®0 [241]. Hanpumep, nono6Hsiii
Npouecc NPOUCXOQUT NPH OKpeMHEHWH pOCTpoB. bonbiuas yacTte Hccnemo-
BaHHbIX HaMM DPOCTPOB, BMAMMO, HE MOMBEPrayiach NEpPEeKPHUCTANNIM3ALMH U
OpYyrMM KOpeHHbIM M3MeHEHHAM MHHepanbHOro cocraBa. Ha ocHoBanuu
3TOr0 MbI IpPENOJiaraeM, YTO OPraHMYECKOE BeLECTBO HEMOBPEXICHHBIX
pocTpoB OeNIeMHHTOB SABJISIETCSA, INO-BUOMMOMY, MPOAYKTOM Npeobpa3oBa-
HUsA GeKOB M TNOJMCaXapuloB, HAXOAMBILUMXCSA B DPAaKOBHMHAX MPH >KU3HU
OPEBHHX OPTaHU3MOB.

PaHee HamMu 6bUIO MOKa3aHO, YTO B pa3HbIX YaCTAX AaparOHMTOBOH
paKoBHMHBI CcOBpeMeHHOH cenmuM Sepia pharaonis copgepxurcsa pasnuyHOe
KOJIMYECTBO OPraHMYECKOTrO BellecTBa. B CBA3M ¢ ITUM Mbl HCCIIENOBANM
colep)aHWe aMHHOKHCIIOT COGCTBEHHO B pOCTpe M B IUIEHKE, OYEBMJIHO,
ABNIAWIIEACA OCTATKOM KOHOTEKH, KOTOpas BBICTHIIAET CTeHKH ajIbBeoJIAp-
Ho# mojyoctH. Oka3anoch, YTO COAEPXKAHHE aMUHOKHCIIOT B anbBeosie M
COGCTBEHHO B POCTPaX NpPaxTHYECKH OJIMHaKOBO. OQHAKO M30TONHBIH coc-
TAB KMUCJIOPOAA B HUX CYLIECTBEHHO pasnuueH. OueBMOHO, pOCTPbl COXpaHs:-
10T MEPBHYHOE OTHOLIEHWE M30TONOB, a B JIbBEOJIAPHOH YacTH, CONpPUKACAB-
weicss cO BMeELAIOUMMH MOPOJaMH, JTO OTHOLIEHHWe HapyuieHo. Bpio 6bl
NpeXIeBPEMEHHBIM CHENaTh OKOHYATENIbHBIA BBIBOZ O TOM, 4TO 06Ge yacTu
PaKOBHHbI GeJIEMHHMTAa He pa3iM¥aikCh MO KONMYeCTBY aMHHOKHCHOT. Bo3mox-
HO, YTO B MpoOllecce JMareHe3a NMPOMCXOJMT HEKOTOpOe pachpefenieHHe MX B
06GeHux 4YacTAX PpaKoOBHHbI OeneMHHUTAa. BepOATHO TaKXKe, YTO COJIEPXKAHHE
AMHHOKHCIIOT JOJDKHO CYUIECTBEHHO HM3MEHATBCS B NOBEPXHOCTHBIX HaCTAX
pOCTPOB U B T€X YuacTKaX pOCTpOB, Ifie He HaBMIoAaeTCA KOMIIAKTHOTO CIIOJXKE -
HHUsA KapOOHAaTa KanbliMaA, YTO COBNAJAET TaKXe C U3MEHEHHEM H3O0TOMHOTO
coctaBa Kucnoponma. HauGoree BbicOKOe conepxkaHMe a30Ta OOHAapy>XeHO BO
BHYTpCHHEH YacTH poCTpa; B MOBEPXHOCTHBIX CJIOAX POCTpa COMCPXKAHHUC
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a30Ta 3HauMTesIbHO MeHblle. B oceBoit yacTu pocTpa, rae KpucTamisl kapGoHata
KaJblUMA He COTPUKACAIOTCA TUIOTHO APYT C APYTOM, a30T He OGHapyxeH.

Takym 06pa3oM, KOJIMUECTBO OPraHWYECKOTO BElIECTBa GEnEMHUTOB
maet ngencmnneﬂne O COXPaHHOCTH HX MMHEPAIBHOTO COCTaBa M OTHOLlle-
Hua '80/'60. Opgnako B yCIOBHAX, HEGNArONPHATHBIX MJIA COXPaHEHHs
OpraHHYeCKOTO BELIECTBA PAaKOBHH, BO3MOXHO €O paspyLleHWe, XOTd Mu-
HepallbHasi Y4acTb PAaKOBHH MOXeT coxpaHutbesa. Hanpumep, Xapcon [403]
noKasal, YTO B OTIOXEHHAX YeTBEPTHUHBIX TEPpac B TNONY3aCYLUIMBbIX
paiioHax, TA€ CO3J4JIMCh OKHCIIMTENIbHbIE YCIIOBMA Cpelbl, OpraHMYecKoe
BEIIECTBO PAaKOBHH MOYTH HE COXPAHWIOCh, HO MHMHEpaJibHas YacTh MX
OCTaBaJlaCb B XOpOLUEM COCTOAHMH. B TO ke BpemMsA B IOPCKHX CIaHIAX B
YCTIOBHAX aHA3pOOHOW cpelpl OpraHWYEcKas YacTb PAaKOBHHbI COXPaHHIIAChH,
a kap6oHaTHas 4YacTb €€ OKa3aJjacb 3HAYMTENIPHO paspylleHHOH. Takum
o6pa3oM, MCCEIOBaHHe COMNEpXAaHUA AMHMHOKMCIIOT B pOCTpax 'GelleMHHMTOB
IOpbl ¥ MeJa faeT Martepuan [UIA [peACTaBJIeHMA O [WareHese Kak
OpraHMYecKOrO BElIECTBAa [JpeBHUX OPraHU3MOB, TaK M 00 YCIIOBMAX AMare-
He3a M [ajibHEHIIEH TeOXMMMUYECKOH HCTOpPMH BMEIIAIOIIHMX OCA[OYHbIX OT-
JIOXKEHHH.

Mo mmennio Xo [394], rUOponHM3 NpUpPOOHOro 6elka B PaKOBHHAX
HCKOIIaeMbIX  MOJUTIOCKOB BO MHOTOM  33aBHCHT OT BJIOKHOCTH H
Temnepatypbl. HacbleHue pakoBHMHBI BOAOH NPUBOAHMT K THAPOJNIM3Y Opra-
HUYECKOTrO BEILECTBA PAaKOBHHBI [IOBOJILHO ObICTPO (peakuusa l-ro nopsag-
Ka). ABTOp TaKXe MpudaeT OrpOMHOEe 3HaueHWe BIIMAHHMIO KIMMaTa Ha
cocrosiiue GenmxoB B pakoBMHax. OH mpeaJiarae€T MCNOJNb30BaTh B CTPAaTH-
rpadyH CBEEHUA O COMAEPXKaHUM GEJIKOB W aMHWHOKMCIIOT B PaKOBHHAX, TaK
Kak, [0 €ro MHEHHIO, CYLIECTBYET KOpPpENAlUMA MEXHY TIeoJor HUeCKUM
BpeMeHeM 33aXOpPOHEHHA M CTENeHbI0 pa3pyliieHHss Genka B HMCKOMAEMbIX
pakoBuHax. O BIMAHMM TeMNEpaTypbl M [OaBlEeHUA Ha NMpeBpaIUEHHE KOHXH-
OlIMHA pAKOBHH B TeueHWe TIEOJIOTMYECKOTO BPEMEHH COOOLIaNIM  TaKie
®occ-®oykapr u [peryap [562, 563].

[peanonarawT, 4To BO3MOXHAa HexkoTopas muddy3Hs aMHHOKHCIIOT K3
CKeTIETHBIX OCTaTKOB BO BMmemawume nopoms [106, 269, 284]. B cBasm ¢
3THM HaMH ObIIM NpUBEEHbI ONpEHeNIeHHs aMHHOKHMCIIOT B pOCTpaXx H B
MOpofax, HEMOCPEACTBEHHO mpwierapumx K pocTpam (puc. 26). Ha ocHo-
BAaHMM [IaHHBIX DHC. 26 MOXHO CHENaTh 3aKJIOYeHHE O TOM, YTO aMHHOKMC-
JIOTBI [JOCTaTOYHO XOPOLLO COXPAHAKTICA B pocTpax. B To e BpeMs MOXHO
NPEMTONIOKHT BO3MOXHOCTh HeKOTOpol muddby3HH aMHHOKHCIOT BO BMe-
WIAKILME OCAIOYHBIE MOPOMBI. YCTaHOBIEHO TaKXe, YTO POCTPBI, COXPAaHHB-
LMecss B Mepreiifx, He comepxar amuHokucioT. Ilpu 3TomM ycraHOBNEHHO,
YTO M3OTONHBbIH COCTAaB KMCIOpofa poctpa §=-0,15, a nopoaer § = -1,67 %.

Jitbencon [268] cuuraer, uTO HepacTBOPHMBIN NPHPOOHBbIH GeNOK pako-
BHH B pe3yinbTate (GOCCHIM3aUMM Npeobpa3yercsa U NOABJIACTICA YaCTh Hepac-
TBOpMMoOro B Bofie Oenka. B pesynpraTe npupopHoro ruaponusa o6pasyor-
¢ cpobojHble AMMHOKMCIIOTBI, KOTOpbleé BbIMBIBATCA M3 pPAKOBHHB!
BMecTe ¢ IDYHTOBBIMHM BOJaMH, a BOJHO-HEpacTBOPHMAsA YaCTb OCTaTOYHbIX
GeIKOB M MENTHAOB OCTAeTCA B PaKOBMHaX.

Apmctponr u Tapno [284] oGHapyxwm udoy3Hi0 aMHHOKHCIIOT M3
CKeJIETHbIX OCTATKOB MXTHO3aBPOB (IOpPbl M [IEBOHa) BO BMeLIAIOLIME MOPO-
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ot (puc. 27). CornacHO [AaHHBIM, NpeAcTaBICHHbIM Ha pHc. 27, obuiee
KOJIMUECTBO aMMHOKMCIIOT B CJIOAX OC3[IOYHOH MOpOAbl, PacHOJIOXKEHHOH
HEMOCPEACTBEHHO OKOJIO KOCTHBIX OCTaTKOB, 3HAYMTENIBHO GoJibllle, UYEM
KOJIMUECTBO AMMHOKHCIIOT B HCKOMAEMbIX KOCTAX HXTHO3aBpa. ABTODBI
CUMTAIOT, YTO OTAENbHbIE AMMHOKHCIIOTBI — IJIYTAMMHOBAf KHCIOTa, BAJIHH,
H30JIeAlMH, TUPO3MH, GEHWIANAHMH M JIM3MH, HAf[eHHbIE B OTHOCHTEIILHO
BBICOKHX KOHIIEHTPALMAX BO BHYTpeHHEH 30He MOpoA, HaxojuAuieHCAs B
HETNOCPENCTBEHHOM OKDPYXXEHHH OKOJIO OCTaTKOB MCKOMAEMbIX KOCTEeH, BbI-
HOeJAIMCh M3 KOCTed B mopogy. B To ke BpeMsa aMHHOKHCIIOTbI TPEOHMH,
CepHH, ODHMTHH M TMCTWIMH, KOTOpbie OOHapyXeHbi B GoNlee BBICOKHX
KOHUEHTPALMAX B YaCTH NOPOJ, PACHOJNIOKEHHBIX HECKONBKO [anblie OT
HCKONA4eMbIX KOCTeH, MOJDKHbI ObLTM 6B NMOCTYNMAaTh B HCKONAeMble KOCTH H,
Mo MHEHMI0 aBTOPOB, HX MNpMpOAa CBA3aHa C JPYTMMM OpraHH3MaMHu,
NPUCYTCTBYOIUIMMH B TOpofiax. ABTOpbI CYHTAOT, YTo mpouecc Auddysmu
aMHMHOKHCIIOT, OGpa30BaBIMXCA NpH pacmafe OpraHHYECKOro BeLIECTBa,
ABJIAETCA OOHMM U3 MPOLECCOB, COCTABIAIINMX (POCCHIM3ALMI0O OpraHHyec-
KOTO BewlecTBa. B CBA3L C 3THM OHM CYMTAaOT HeOOXOOMMBIM BCe 3aKIiiove-
HUsA 00 OpraHMYeCKHX KOMIIOHEHTaX HCKOMAEMOro MaTepHana [eiarth ¢
YUeTOM CBE[leHHH O BMEIUAIOLMX OCA[OYHBIX MOPOMaXx.

JoKa3aTeNnbCTBOM  BJIMAHMA TEOXHMMYECKHX YCJIOBHH 3aXOpOHEHHS,
0CcaaKooOpa3oBaHMA H [anpHejfiillero [MareHesa mNOpoJ Ha COXPaHHOCTb
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Puc.28. Conep)xaﬂue AMUHOKMUCIIOT B KOCTAX HCKOIMAEeMbl X MOIBOHOUHBIX

OpraHHYeCKOro BeIeCTBa B CKEJIETHbIX OCTaTKAaX IIO3BOHOYHBIX CIIyXart
HCCIIEIOBAHUA CONEPXKAaHUA aMHHOKHCIIOT B HCKOIMAaeMbIX OCTaTKaX pa3HOro
reonormyeckoro Bospacta [91, 100]. Bouio uccnemoBaHo comepixaHHe aMH-
HOKHCIOT B 15 06pa3uax KOCTHBIX OCTaTKOB pbIO, MNpeCMbIKAWWIMXCA H
MJICKONMHTAIOUMX pa3HOro IeoJIOTHYECKOro BO3pacTa (OT [AEBOHa [J0 COBpe-
MEHHBIX), HaWJEHHBIX B PA3HbIX OCA[OYHBIX OTVIOXEHHMAX.Pe3ynpTaThl ompe-
OeNeHHs COCTaBa AMHHOKMCIIOT B THAPOJIM3aTaX MNpeNCTaBiieHbl Ha puc. 28.
HauGonvuiee kommyectBO M HAabOp AMMHOKHUCIIOT ObuiM OOHapyxeHbl B
MO3BOHKAX BEPXHENEPMCKHX NPECMBIKAOIIMXCA H3 padHoHa TI. BA3HMKOB
BnaguMHpcicol OGJNIacTH, a Tak)ke B 3y0ax BepXHEMaJeOlIEHOBbIX aKyJ H3
ocajouHbix mopon 6mu3 Kameiumna CapaToBckoH 006nacTh M B KOCTAX
oceTpa, HalIeHHBIX B KYNbTypHOM cioe XV B. B paioHe r. Kazann. Koctu
BEPXHENEPMCKHX MPECMBIKAIOIMXCA H3-Nof, BA3HMKOB 3ajeranH B pPBIXJIBIX
HeClleMeHTHPOBaHHbIX Meckax. B 3ToM pailone 6bulM OOHapyXXeHbl KOCTH
OYEeHb XOpOLIeil COXpPaHHOCTH, MNpPEBOCXOAAUIEH Bce MAPYTHe MNEPMCKHE
MECTOHAXOXEHHUA McKonaeMbix no3soHounsix CCCP [110, 111]. MoxHo
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NpEANONOXHTh, YTO B HECLHEMEHTHPOBAHHBIX NECKaX JTOTO pailoHa He Gt ulo
JIOCTATOYHO XOPOLUMX YCJIOBMH [UIA Pa3BUTHA MMKDPOOPTaHH3MOB, YTO obec-
TCYUIIO YCJIOBHA U1l XOPOILUeH KOHCepBalMH MCKOMAEMOTO OPraHHYeCKOIo
BELECTBa B MCKOMaeMbIX KOCTAX. Cpeny mecuaHbIX OTIIOXKEHHMH ObUIM TaKiKe
3aXOPOHEHbl KOCTH HW)KHETPHACOBbIX mnpecMbikawwmxcsa (OpeHOyprekas
00M.), HO B HHX ObUIO HaWEHO Mal0 AMMHOKHCIOT. JTH NECKH HECyT Ha
cebe crempl HEKOTOPOH UEMEHTALMM, a KOCTH BCTPEYAlOTCA HAa YYyaCTKaXx,
KOHKDELHOHHO CLEMEHTHPOBAHHbIX OKHUCNIaMH dkene3a. 3yObl akyn M3
paiioHa KambllmHa, OT/IMYaIOUIMECA BBICOKHM CONEPXKaHHEM aMHMHOKHCIIOT,
TaK)Xe ObUIM HaleHbl CPeAM PBIXJbIX MeCKOB ©0e3 3aMeTHBIX CJIENOB
npeobpasoBanua. B 10 e BpeMsa 3yGbl ‘akyn u3 CeBepHoro Ilpuapanss,
NpHYPOYEHHbIE K Y4YacTKaM BTOPWYHOH ¢ocdatu3aumn, comepxaid ouyeHb
MaJIO€ KOJIMYECTBO AaMMHOKHUCIIOT. KocTH, cOXpaHMBUIMECA B TIJIHHHUCTBIX
OT/IOXXEHMAX, oOedHEHbl OpPraHWYeCKMM BeulecTBOM. K HMM oTHOCATCA ue-
wys pei6 M3 [EBOHCKMX MeCTPOUBETHBIX TINHMH Pycckoit miatdopmbi
(aMMHOKMCTIOTBI OTCYTCTBYIOT), a TaKXe€ KOCTH IPECMBIKAIOIUNXCA H3
HUXKHenepMCKUX aprwuinToB KasaxcraHa. B kocTtax, IiMTeNnbHOEe BpeMs
HaXOMBLMXCA HAa AHE COBPEMEHHBIX BONOEMOB, aMHHOKHCIIOTBI TaKXe He
coxpaHawTcsa. HampuMep, B KOCTAX MaMOHTa, OOHAapyXXeHHBIX Ha [He
A30BCKOTO MOpsi, H B CIIyXOBOH KOCTM KHTOOOpasHbIX, NMOOHATOH OpU
TpasieHud OHa THXOro okeaa, aMMHOKMCIIOTBbI TOJIHOCTbIO OTCYICTBYIOT. He
OOHapy>XeHbl TaKXe aMHHOKMCIIOTbI B KOCTHBIX OCTATKaX MOEBOHCKHX pbIO.
TakuMm o6pa3om, npoluecchl BTOPMYHOTO IepepaclipefielleHHss MaTepHana
BMeNIAIMX NOpOJ, HanmpuMep, o6pa3oBaHHe KOHKpEUMi U MEPEOTIIONKEHHE
KOCTHOTO HAETPUTa, a TAKXKE OKHCIMTENbHAas cpefla B HEKOTOPBIX paiOHax
COBPEMEHHBIX BOJIOEMOB CHMOCOOCTBYIOT pa3pyLUEHHI0 OPraHWYecKoro Be-
LIeCTBA KaK COBPEMEHHBIX, TAK M HCKOMaeMbIX CKEJIeTHbIX OCTaTKOB. B
KOCTHBIX OCTaTKaX, 3aXOPOHEHHbIX B OHO M TO )K€ IeOlOrHYeCKOe Bpemd,
HO COXPaHMBLIMXCS B pAa3jIMYHBIX TEOJIOTHUECKHX M TE€OXHMMMUYECKHUX YCIIO-
BUAX, COCTAB M KOJIMYECTBO AaMHHOKMCNOT pasnuuHbel. OOHako i Bcex
MCKONMaeMbIX OCTATKOB KOCTEH, COMEpXKAlLIMX OpraHHYeCKoe BELIECTBO, Xa-
paKTepHO HajMuMe OMpeAENIEHHbIX aMHHOKHCIIOT HauGoliee NpoCcToro coc-
TaBa (TMMIMHA, aJlaHWHA, JICHUMHa, BaJMHA, acMapardHHOBOH M IIyTaMHHOBOWH
KHCTIOT, peXe — TPeOHHWHAa). ITH aMMHOKMCIIOTHI OTJIMYAIOTCA HauGOJIbLIeH
XHMHUEeCKOH ycToiunBocTeio [269].

Ha ocHOBaHMM pacCMOTPEHHBIX pe3yJIbTAaTOB, IOJIYYEHHbIX Ppa3HBIMH
4BTOPaMH, CTAHOBHUTCA OYEBM[HBIM, YTO TeONIOTMYECKHMH BO3pPacT OCTATKOB
ApEBHMX OPraHM3MOB He ABJIACTCA PEIUAIOLIUM UIA COXPAHHOCTH M Hpeo-
6pa30BaHUA OPraHWYMECKOTO BEILECTBA KOCTHbIX OCTaTKOB. KauecTBeHHbIN U
KOJNMYECTBEHHBI COCTAB aMWUHOKHCIOT B HCKOMAEMbIX KOCTHBIX OC-
TaTKax Gojiblle 3aBHCUT OT TeOJIOTHYECKHX M TeOXHMHUYECKHX YCIOBHH 3a-
XOpPOHEHMA M [alibHeHlllero INpouecca npeoGpa3oOBaHUA OCafOUHBIX OTNO-
JKEHHH. :

WHorga BO3MOXHO COXPaHEHHE OPraHUUECKOro BEIIECTBA B BHE OCTal-
KOB KOjUIareHa He TOJIbKO B YCIOBMAX KOHCEpBAUMH B KOCTHBIX TKaHAX.
Takum sBNsAeTCA UccNeNOBaHHbIH HaMHU yriieUUMPOBAHHBIA NaJIEOHTONOrH-
Yeckuii obpasen M3 KOJUIEKIMH ManeoHTonornyeckoro myses AH CCCP (88,
91, 169].06pa3zen npencraBian coGOH KPYNHbIA KYCOK TIMHUCTO#M OPOIBI,
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uMeoumi GopMy TOJIOBbI KHBOTHOTO, MOKPBITHIA CBePXy TOHKO#M BBIMYKJIOl
yellyiyaTtoi yriepuuupoBaHHOH IUIEHKOH. JTOT o6pa3sen 6bw1  HaiifeH
10.H. IIpuxogpko B OTJIOXKEHMAX BEPXHEBOPKYTCKOH CBHTbI KYHTYPCKOTO
Apyca. B 3ToM paiioHe OTKpBITa TaK Ha3blBaeMas MHTMHcKas (ayHa mo3Bo-
HOYHBIX HMXHenepMckoro mepuoma [130, 131]. 3mech oGHapyX eHb! 3HAYM-
TellbHble CKOIUIEHHMA OCTAaTKOB pbiO, 3eMHOBOIOHBIX W IPECMBIKAIOLUMXCS.
TeonorMueckoe omMcaHue 3Toro paiioHa gaHo I.A. JImutpuesbim [84]. On
ONHChIBaeT GONBbIME CKOIJIEHWA OCTaTKOB [PEBHEHIIMX HA3eMHBIX MO3BO-
HOYHBIX (KMBUMX OKOM0 200 MJH. TeT Ha3al), HaHOEHHBIX B HIaXTax.
okoyio MHTeI. B yrompHo# 1uaxte, roe oGHapyXeHa ecTeCTBEHHas KOJUIEK-
IMA OCTaTKOB OPEBHUX >XUBOTHBIX, ¥MeeTcA O0NacTb, COCTOAMIAA H3 YTIIMC-
ThIX CJIaHUEB, OTIIOXeHHH ObIBLUEro 3abosnoueHHOro o3epa. Ilo mpeacraBie-
muaM T.A. JIMutpueBa, 3TO 03epOo MNpOHOIDKANO CYIIECTBOBaTb €I B
nepuop, pocTa TopdsaHUKa, U3 KoToporo oGpasoBanca mnact yrns. Cneposa-
TeNbHO, 3TO CIIyMall 3aXOpOHEHHs HeBOTbIIOro o3epHOro GecceiiHa B TOpds-
HuKe panexoro npouwvioro. W.A. EdpemoB ompemenmn cpeau OCTaTKOB
OPEBHMX J>KUBOTHBIX MHTMHCKOrO 03€pa HalMuyMe 3€MHOBOJHOTO U3 TPYIIIbi
MaHUMPHOTOJIOBbIX aMQUOUH M BBIETIMII HOBOE CEMEHCTBO HMHTasyXu[l —
CeMeiCTBO MHTHHCKUX KpokomuinoB. HaiineHHeit obpasen ¢ yrneduumpo-
BaHHOH IieHKOH, Mo onpedenenuio E.Jl. KOHXyKOBOH, OTHOCHTCA K 4acTH
TONIOBLI KPYNHOTO HMXHENEPMCKOTO 3eMHOBOJHOTD, TPEAMNOJIOKHTENBHO
orHocAmeroca K cemedcTBy Intasuchidae (xusmero Gonee 200 miH. et
Ha3an). BepxHas uacth o6pasua — yrinepuuMpoBaHHas IUIEHKa MpencTaB-
nAeT cobod MyMHGHLMPOBAHHYI0 KOXY 36MHOBOJHOTO.

OO6pasen, npenOCTaB/ICHHbIA HAM [JIi XMMHMYECKOTO aHajM3a, NpPeACTaB-
A cobodl TOHKYW YriiedbHuMpoBaHHyl0 Kopouky (Bec — 0,12, pasmep
obpasua — oxono 1cm?), uepHoro usera. = Ha BepxHeil cTopoHe oBpa3ia
XOpOUIO BMIEH - YEUIyHYaTbli BBIMYKJIbIH PHCYHOK, Ha HHW)XXHEH CTOPOHE
obpa3zua — .octaTku riuHucrod mopoapt [88]. OcHoBHast wacth oGpasua
obpabatbiBaniach monepeMeHHo 2 %-ubiM pactBopom NaOH (2 waca) u
neprugponoM (1 cyrkH) upy KOMHaTHOW Temmepartype. Onepamus npoBo-
manace 3 paza. IIpu 3toM npou3ouwuio paccrioeHue obpasua Ha 2 yactH. Ot
BEPXHETO YTiepUUMPOBAHHOTO YEPHOTO CNOA OTJAENWIACh OYEHb TOHKas
IUIEHKa 30JIOTHCTO-KOPHYHEBOTO LBETA C TEMHO-KOPUYHEBBIMH BKIIIOUECHMSA-
MH. BepxHWii uepHblii yrrneHuUMpOBaHHBIH c7iOH TBEpAbIA, XpyNkH#H. Hux-
HUH 30JIOTHCTO-KOPWYHEBBIA CIIOM B CyXOM BHAE XpPYHNOK, HO B BOME
TepAET XPYNKOCTh, CTAHOBHTCA THOKHM M IMIAaCTHYHBIM, KaK OObIYHAas KOXa.
Bo3MOXHO, YTO BepXHHH yrie(pHUMPOBaHHbIN clIOH obpa3oBalicA U3 JMUAEP-
MHCa KOXM H COXPAaHWI €€ PHCYHOK. XOpOUIO COXPaHMBUIMACA HHKHMH
30JIOTUCTO-KOPHYHEBBIH CJIOH MOT B MpPOLWIOM MpeACTaBiIATy COGOH Aepmy
(COemMHUTENBHYI0 TKaHb), COCTOALIYI0 W3 NMUIMEHTHBIX KJIETOK. BKiouenus
KODMYHEBOTO IIBETa MOIJIM 0Gpa3oBaTbCcAAi M3 KOXHBIX JKeNle3, KOTOPhIMH
Oorata koXa 3eMHOBOAHBIX. Kak H3BECTHO, [JepMa COBPEMEHHBIX XXHBOT-
HbIX COCTOMT M3 KojuiareHa. KomnareH, oTHOcAUMACA K OeNKaM OMOPHBIX
TKaHEH, OYeHb YCTOWYMB K XHMHYECKOMY H OHOJIOrMYeCKOMY BO3[OEHCTBHIO.
Bein ompedeneH 3MeMEHTHbIR COCTAB BEPXHEro M HHDXKHETO CJIOEB HCKOMNA-
emoil Koxu (B %):
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- C H N 3ona
Bepxuu#t yrneduunpo- 48,89 5,105 2,44 30,38

BaHHBI! cnoit
Huxauit 3010THCTO-KO- 66,37 8,32 4,00 5,58

PHUHEBBIH criol

Kak u3BeCTHO, 371IeMeHTHbIH COCTaB Bcex OeIKOBBIX BEIIECTB Koe6er-
ci OYeHb HE3HAUYMTENIBHO M KOJMYECTBO YTJIEpONia B CpPEeHEM COCTaBJIAET
oxono 50%. Ha ocHOBaHMM HAHHBIX MO 3JIEMEHTHOMY COCTAaBY OUEBMJIHO,
YTO B HCKOMaeMOH KoXe He coxpaHwica GOenok komareHa. Ha 3ro
yKa3bIBaeT BBICOKOE copiepkaHHe yritepopa (66,37 %), MOBBILIEHHOE KOJH-
yecTBO Bopmopoda (8,32%) m manoe xommyectBo asora (4,0 %).
PeHTreHO-CTPYK TypHOE HCCIIEAOBaHHe HHXKHETO CIIOA TMOKa3alio, YTO OH ABJIA-
€TCA peHITeHoaMOopGHbIM. BepxHHil yrinedHUHPOBAHHBIA CJIOH KOXH IO
CBOEMY IEMEHTHOMY COCTaBY 3HAYMTEJIPHO OTJIMYaeTcs OT yrijed, Topdos
M CIAaHLEB MO CONEpxaHMI0 a3oTa. [locie rupgponm3a Kak UENOro Kycka
HCKOMaeMOH KOXH, TaK M HWDKHETO ee CJIOA OOHApYXXeHbl CllefyIolye
AMHMHOKHCIIOTBI: TJIyTAMHHOBAasl KHCJIOTa, IJIMUMH (B 3HAYMTENbHBIX KOJH-
YeCTBAaxX), alaHMH, NPOJIMH, BAIMH, JIEHIMH M OOHO HEHZEHTHPHIMPOBAHHOE
NATHO, PACHONIOXEHHOE BbIlle AMHHOKHCIOT. HMUTOXHO Manoe KOJIHYeCTBO
HccegoBaHHoro obpasia He MO3BOJMIIO npoaecm KOJIMYeCTBEHHbIE ONpele-
JIeHMA AMMHOKHCIIOT.

O6paszoBanue yrieHIMPOBAHHOrO CJIOA B HCKOMAaeMOH KOXe U3
smupepmuca, Goraroro GenkamMM M MONMCaXapHaMH, U3MEHEHHE JJIeMeEHT-
HOTO COCTaBa 3TOTO CJIOA, a TaKXKe HWXKHErO CJIoA, KOTOphIi 0Opa3oBancs
M3 OEpPMBI, HANMUHE OYeHb HEGONBILOTO YMCIIA AMMHOKMCIIOT MOCNE THAPO-
7M3a yKas3bIBa€T HA TO, YTO HCKOMaeMas KoXa MOABeprnace 3HaYMTENbHBIM
NpeBpalieHUAM B TeueHWe reoJIOTMYECKOro BpeMeHH. B rimuucro#t mopopme
KOXa HAXOAMWIAChb B aHAJPOOHBIX YCIIOBHAX, OHA He MOMABEPranach MOJIHOMY
pacmafly, mpH 3TOM COXPAaHHMBILIMECH [Ba CJIOA MNpeTepreNld 3HAYUTeIIbHbIE
npeBpaienusa. HwkHHiA KOJUTareHOBBIH CIIOH W3MEHHWJICA MEHbHIE, OH COXpa-
HHJI 3TIaCTHYHOCTL M TMOKOCTb, CBETIYI0 OKpacKy. JTO OOBACHAETCA HEOBbI-
KHOBEHHOH XHMMWYEeCKOH W GHOJIOTMYECKOH YCTOWYMBOCTbIO KOJUIareHa, Ko-
TOpBIA pa3pylliaJiC 3HAYHTENIBHO MeJljieHHee, YeM oOrrHble GenicH. HinkHui
cro¥ 6bUT HafieXHO 3aLMILEH OT BHELIHHX BO3AEHCTBHA BepXHHM yrieduuypo-
BaHHBIM CIIOEM KOXHM, 00pa30BaBUIMMCA M3 3MMAEpMHGa. BepxHuii croit mpe-
TepIIeJ 3HAUMTeNIbHbIE MPEBPALLIEHUA, CTAJT YriiepHIMpOBaHHbIM. .

Ha OCHOBAHMM M3NOXEHHOrO MOXHO CHENATh OYEHb BAXHbIA BBHIBOL O
TOM, YTO H3YyYeHHE HCKOMAeMOTO OPraHHYECKOTO BEIUECTBA CKEJIETHBIX H
APYTHX OCTaTKOB OpPIaHM3MOB B CBA3M C M3Y4eHHEM XapakTepa BMe-
LWAKLMX HOpPOAd M YCIIOBHHA COXPaHHOCTH MCKOMAeMbIX MOXET O0Ka3aTb
MOMOILp B pelLleHHH HEKOTOPBIX BOHNPOCOB TeOXMMMHM OCafloYHBIX 06pa3oBa-
HMH. JTU [aHHble BaXHBI NpPH H3YYEHHM MHCTOPHH OCA[KOHAKOMIEHHA H
[MareHe3a OCaJOYHBIX IOPOJ, HMpPOLECCOB MHIpalWH M KOHUEHTpalHM pacce-
AHHBIX IEMEHTOB OPraHWYECKMM BelECTBOM HCKOMaeMbIX KOCTeH, B CTpa-
turpapmu. OpgHuM U3 Haubonee CIIOXKHBIX BONPOCOB MABJAETCA BbiACHEHHE
MPHYMH [OJIrOH COXPaHHOCTM aMUHOKMCIIOT B CKeJIETHBIX OCTaTKaxX HCKoma-
€MBIX OpraHM3MOB, B APEBHHMX OCAIOYHBIX NMoponax. bonbuioe BrnMAHME Ha
Npe/iCTaBlIeHHsd O TNPHYMHAX COXPAHHOCTH aMHHOKHCIIOT B HCKOINAaeMBIX

119



opraHuamax (rjlaBHbIM 06Gpa3oM B DPaKOBHHAX) OKasalM HCCIlieJOBaHUA
JibericoHa TepMMYeCKOH CTaGWIbHOCTM aMuHOKHMcmOT [268; 269]. OT1a
TeOpHA ObICTPO MpUHOOpeNia U3BECTHOCTh W MOCNYXKWIIA MOBOAOM [UIA LUMpPO-
KOrO U3Yy4YeHHUsA AMUHOKHUCIIOT B Pa3HOOOPAa3HBIX reoJIOrMuUeCKUX OpraHoOreH-
HbIX Oob6beKTax. TepMuyeckas yCTOMYMBOCTD aMUHOKMCIIOT M3yuasach Jiben-
COHOM TpH TemmepaTypax oT 220 po 500°C B atMocdepe aszora. Ha
npuMepe MOBEHCHWA allaHMHA aBTOp MOKa3aJl CTEMEeHb Pa3pyLUEHHs aMMHO-
KHMCIIOT B 3aBMCMMOCTH OT Temmeparypsl. Kak ykasbiBaer JibesicoH, peaxk-
UMA paspylleHHA ajlaHMHa — JTO peakuus 1-ro mopsgka W Ha OCHOBaHHM
TEOpUH AppeHHyca MOXKHO Tpe[CTaBHTh KUHETHKY 3TOTO INpOoIecca Cleaylo-
MM 06pa3oM: K=Ae‘E R7: rge A — NpendKCIIOHeHUMalIbHbIA WM YacCTOT-
Hpli akTOp, £ — 3HEprHA akTHBaUMM, T — a5CONOTHAA TeMreparypa,
R — razoBas nocrosHHad.

IKCTpanosiALMa TNONYYEHHbIX JAaHHbIX NOKa3ajia, YTO pacTBOpPbl aJIAHWHA
NpM KOMHATHOW TeMmmepaType B YCJIOBMAX OMNbITA MOTYT ObITh YCTOHYMBBI-
MU B TEYCHHE MUJIIMApAa JieT. YCKOpeHHe peaklUWH paspyllueHHA aJiaHMHa
3aBUCUT OT Temnepatypnl. [Ipu 120° Gonbluasg yacTh aJlaHMHAa [O/DKHA
ucye3nytb yepe3 1000 nier, a npu 250° paspylieHWe MPOUCXOOMT  vepes
HECKOJIbKO YacoB. AHaJIorl Hble MCCIeJOBaHHA ObUIM NPOBEJEHbl aBTOPOM
C [OpYruMHM aMHHOKHCIOTaMH. OH YCTaHOBHMJ, YTO HauGojee CTaOUITbHbIE
aMMHOKHCIJIOTBI — ajlaHHH, Y -aMUHOMACJIfAHasA KHCNOTa, TIIyTaMUHOBAasA KH-
CJIOTa, TJIMLUMH, H30JIEHUMH, JIeHLHMH, NpOJNMH, BaMH. MeHee CTaGHIIbHBI
TPEOHHH, JIM3WH, THPO3HH, (eHWIaNnaHHH, ObICTPO MOABEPrajiCA pa3pyLUEHHIO
NpH HAarpeBaHHH TaKXe CepHH. ACNaparuHoOBasA KHCJIOTa pa3pylianack Oo0
ob6pa3oBaHuA AGIOYHON KHCJIOTHI. JWOGENCOH YCTaHOBHJ, YTO XHMMUECKas
YCTOMYMBOCTb MHOrMX aMMHOKMCIIOT CBfi3aHa C BBICOKOH TeMmepaTypo
wiapniends. Hanpumep, TemnepaTypa miapiieHds anaHMua — 237°C, acmapa-
IHHOBO# KHcIoTht — 270°C, rnumuHa — 280°C, ryTaMHHOBOR KHCIOTHI —
249°C, w3oneinuna — 284°C, neitnuna — 337°C, Banuua — 315°C.

TepMuueckyo yCTOHYMBOCTD aMHHOKMCNOT JHGeNICOH CBA3BIBAET C XH-
MHYECKOW YCTOMYMBOCTbIO HX B TeYeHHe reosiormueckoro Bpemenu. Ilo ero
MHEHHMI0, AMHHOKHCIIOTbI C BBICOKOH TEpMHYECKOH YCTOWYMBOCTBIO COXpaHs-
I0TCA  [0Jibllle B HCKOMNaeMOM OpraHWYecKoM BeulecTBe. Ha ocHoBaHuu
NPOBEIEHHBIX HUCCNIEOB3HUI JHGENICOH CYMTaeT BO3MOXHBIM HCHOJIb30BaTh
aMMHOKHUCIIOTBI B KayecTBe TreoJIOTHYECKOro TepMoMeTpa. TakoH BbICOKOH
YCTOMUMBOCTBIO B TEYEHHE TeOJIOTMUeCKOrQ BpeMEHH OTJIHYAITCA TaKXKe
nopoupunbt [268]. INoBonemo u BannewraiiH [494 557, 558] mnpopon-
KWIH JKCNIEPUMEHTAIBHO UCCIIeIoBaHUA JiGeNCOHa U PaCcCUMTAIIH ypaBHEHHE
AppeHnyca mWis paga Apyrux amuHokucnot (0,01 M BOHHBIX pacTBOpOB):

IupornyTaMHHOBOH KHCNOTHI K =2-109.¢-35800/RT
DennnanaHuHa K =1,7.108.¢-30800/RT
TpeoHuHa K =1,8-1012.e-33760/RT
Cepuna K =39-10%¢—29350/RT
Iponuua K =15- 1012.¢ —42400 /RT
Jleitunna K =1,7-1012. —4szoo/RT
AprinuHa K =172-105. —19800/RT

Ucnonb3ys 3TH ypaBHEHWA W YypaBHEHHWsA, MNoOJyyeHHble JiGeNCOHOM,
aBTOpBI TIPEANOJIaraioT, YTO MOXKHO pAacCyMTaTb TIeoyIOTHYECKMH BO3pacT,
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BBCs MOMpPAaBKY Ha Temiepatypy ot 10 go 100°C; reonoruueckoe BpeMs
MOXHO Hcuuciiath oT 0,1 Mnu. go 5000 mnH. ner. OOHAKO aBTOpbl, CYUTAsA
BO3MOXHBIM BBeJIeHHE 3TOr0 MeTolJa B TEOTEPMOMETPHIO, PaKOMEHAYIOT
OCTOPOXHO OTHOCHTbCS K TaKOMY METORY pacueTa, TaK KakK B TNpHpoO[e
CYLIECTBYET 3HAaYUTENIbHOE YHCIIO [IOTOJHUTEIIBHBIX (PaKTOpPOB, BIMAOLIMX Ha
COXPaHHOCTb aMUHOKHCIOT. TakuMm obpa3oM, papa uccnepomatenein  [268,
269, 494, 557, 558] cuuTawT, YTO MU3MEHEHHE COMAEpPXKaHUA aMHUHOKHCIIOT B
MCKOMAaeMbIX PAaKOBMHAX H [PEBHMX OCaJAKaXx B TeYEHHEe TreoJIOrMueckoro
BpEMeHH, a TaKXe B COBpPeMeHHbIX [536] oCHOBaHO Ha CBOHCTBaX XHMH-
4yecKoi CTabuIIbHOCTH CBODOOAHBIX aMHHOKHCHOT. Ham kaxercs, 4To MOXHO
JIMILUb YaCTHYHO COTJIACHTHCA C MpeACTaBlieHUAMH JubesicoHa, BarneHTalHa H
OpYTHX MCClefoBaTesied O TOM, YTO aMHMHOKHCIIOTbI, Hal[¢HHble B HCKOIa-
eMbIX paKOBHMHAX, COXPAHHMIIMCb B pe3yJibTaTeé MX TEPMOCTOMKOCTH W CBA-
3aHHOM C 3THM HX XHMMHYECKOH YCTONYMBOCTH. JIeHCTBHTENIbBHO, B GOJIbIIMH-
CTBE CJIyyaeB B [peBHMX paKoOBHHaX OOHAapYXXMBAIOT JIMIb HECKOJbKO
aMHHOKHCIIOT, HauboJiee XMMHMYECKH YCTOWYMBBIX, HallpUMep, aJiaHHH, TJH-
uMH, NeduMH, BaiMH. OIHAKO 3TH AMMHOKHMCIIOTHI OOHapy>MBalOT OOBIYHO
nuuib mocne rugponusa 6 H. HCl,uto sABiserca [0Ka3aTesbCTBOM TOTO, YTO
JTH aMHHOKHCIIOTbI HaXOOATCA B CKeJIETHbIX OCTaTKaXx HMCKONAaeMbIX He B
CBOBOOHOM, a B CBA3aHHOM cocTOAHMU. Kpome TOro, yacto oOHapy>KMBaloT
B 3HaYUTEJIbHbIX KOJIMUECTBAX TaKHe AMMHOKMUCIIOTBI, KaK CEpHH, TPEOHMH,
NMU3UH, KOTOpble He 00JIaflaloT 3HAYMTEJIbHOH TepMMYECKOH YCTOHYHBOCTDHIO.
Bce 3T0 yka3piBaeT Ha oOIpedeNieHHYyl0 OOHOCTOPOHHOCTb TEOpHH, MpesIo-
>KEHHOH JiiGeNICOHOM, M Ha HayiMude 6oJiee CNOXHBIX NMpPOUECCOB Npeodpa3o-
BaHUfA OPraHMYeCKOro BEIeCTBAa PaKOBHH,

Panee 6buTO ycTaHOBJIEHO [253],uTO MoA AeACTBMEM TeMIlepaTyphl POMC-
XO/IMT NpEB pallleHHE BEILECTBA, CONYTCTBYIOLIETO KAK PEAKIIMAM  pa3N0XKeHHs,
TaK H nonumepu3autu. HectaBuibHbIMH FpynnupOBKAMHU ABJIAIOTCA:
=C(OH),, - C(OH)3,OH C OH, =C(NH,),. HO_C-NH,, HO- ('\Cl

(NHOH) , C (NHCH), —C(COzH)z

Ocmonenue, Ha6mo;1a10u1eeca IpH HarpeBaHWM OPraHMYECKHX coe-
OUHCHMA BbIE TEMIEpaTyphbl IUIABJIEHHA, CBA3AHO C MPHCYTCTBUEM Cie-
AylowMx rpynnupoBok: —N=P=N—, —N=C=N-=C=C-C0O-, -C=C=C=C-.
CamoocmMornaoLIecs TpyNMHpOBKOH ABJsAETCA —(,%=ﬁ—, NpeBpallamlasca B
~ CcC
ICl—C—CO-%=(I“I—. [lpd TepMHYECKOM pa3JIOKEeHMH aMMHOKHCIOT OTrPOMHOE
C ccC
3HayeHHe HMMeeT MOJIOXKEHHE aMHHOrpymMbl B MoOJIeKyNe 4 - AMHHOKHCIOTbI
Mpu TepMMYECKOM pasnioxeHdu tepsawT CO, u H,0. Cxopocts U Merton
HarpepaHusi BIMAIT Ha TeueHHe nuponusa. Tak, npu GbICTPOM HarpeBaHUH
NpeoGrnianaeT peaximusa [AeKapOOKCHIMPOBAHHA, MPH TMOCTENEHHOM HarpeBa-
HHM — peakUMsa [erMApaTaiuH, NpHBOAAWIAA K o0Gpa30BaHUI0 [epUBaTa
MnepasyHa (c wpixogoM okono 70 %).

Hna uccnegoBaHUs XMMHMYECKOH YCTOHYHBOCTH aMHMHOKMCIIOT B IEOJIOTH-
YeCKux ycnoBuax BayurentaiH [557, 558] ucnonb3oBan NMHpONIKW3 aMHHO-
KHCIOT ¢ MOCNeNyUMM TUAPOJIM30M TNpPONYKTOB MHPONH3a M onpeseie-

HieM aMHUHOKMCIIOT B THApoOJiM3aTax. BarleHTaiH nokasai, 4to B npouecce
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P u c. 29. ConepxaHHe aMHHOKHCJIO
B THOPO/IM3aTax NoCne HarpepaHus
cmecu [556]

I - Ge3 narpemanms; I — 1 pens,
250°C; IIl - 4 pma, 250°C; IV —
21 pmenb, 250°C

NUPONH32 NPOMCXONHT YMEHb-
LIeHHe KOIMYeCTB2 OIHMX M

yBeJIHYeHHe ApPYTHX aMHHO-
xucior (puc. 29). Ipu stom
IPOMCXOOHUT npeBpauieHue

aMHHOKHCJIOT: M3 IJIMIMHAa 006-
pa3yeTcd MeTWIAMMH, M3 aja-
HHMHA — 3TWJIaMHH, M3 CepHHa —
TTNHIMH, aNaHHH, STAHOJIAMHH,
H3 METHOHHHa — IJIMIMH, aja-
HMH. AchaparmHoBas KHCIOTa
o6pa3yeT TONBKO aMMHaK M 0-
TOYHYI0 KHCNOTy; IpOJIHH U
OKCHIIDOJIWH  He  oOpa3yror
NPOAYKTOB, . JAOLMX  IOJIO-
HKUTEJIBHYI0O PEaKIMI0 C HHHTH[I-
puHoM. [Ipu nupomuse neiipna
HHKAKHX JPYTHX aMHHOKHCIOT
He obpasyercs. Ilocne muponu-

3a apruHuHa oGHApY>KeHbl AMMHaK, O PHUTHH, IPOJIMH, a TAK)KE OZIHO HeHIEHTH-
$HIMPOBaHHOe 230TCO/EpXALLEe COC[IHHEHHE, HIYIIEe Ha KOJIOHKe NoCTIe ap-
runmHa. Paspymenne musuna npu 249° u 216°C uaer no nepBoMy mopsaaxy
KHHETHYeCKOH peakiyu, Ho npu 200° u 174° C mpouecc HueT KaKHMH-TO ApY-
THMH nyTAMA. JIM3MH pa3pylliaeTcsA NPU NRPONH3E U BO BCEX CIYYAsAX CKOPOCTS
€ro pasjloXeHWs CHMXAeTCA KaK (YHKIMA BpeMeHH. [lpu nuponu3e Ju3MHa
HUKAaKHMX Npyrux dMHHOKHCNIOT He 06pasyeTcs, onpedeNsaioT NHIIb OCTaTKH -

3HHa H aMMHaK.

B pesynbraTe NMHMpoNiM3a BOJHOTO pPAacTBOpa TIIyTAMHUHOBOM KHCIOTBHI MpH
200°C B TeveHue 1| waca npoucxonm ee pa3pywenue c obOpa3oBanyeM

MHpponuaoHa [494] :

H,C——CH, H,C H,C CH,
[ 17 0 -mo ., O -
0—(l: (I:—C\O == o=c CH——C< > o=C CH,
WO n, OO NH N NH
T'nyTamuuoBas Mupornyramuyosas Mnpponupon

KHCNIOTa KHCIIOTa

CkopoCTh peakLMH 3aBHCHT OT KOHIEHTpaUMH BOJOpPOAHOrO HOHA B
rpanuuax or pH 3,0 mo 7,0. I[lpu nuponuse riyraMMHOBOM KHCJIOTbI B
OpYrux YCJIOBHAX o6pasyerca a -aMMHOMACHAHAsA KHCJIoTa. B pesynprare
ndponuza npd 212°C HauSornee CTaSHIILHBIM OKa3aJCA MpPOJIHH.
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Hamu Obu1 mpoBedeH- NHPONM3 CMECH aMHHOKMCIIOT B 3aKpbITbIX aMITy-
JAX B OTCYTCTBME KHMciopona, npH Temmepartype 170—180°C B Teuenne 8
yacoB. JIna mnuponusa Obim B3ATHI 0,01 M pacTBOpBHI BanuHa, TPEOHMHA,
apruHMHa M cepuHa [99]. B rupmponusate nocne NHposu3a oOHapykeHO
3HAUMTENIBHOE yMeHbLEHHEe KONWYeCTBa apruHMHA, TPEoHMHAa M cepuHa (9TH
aMHHOKHCJIOThl OT/IHYAlOTCA ciaboii TepMOCTOHKOCThIO). B To e Bpems
ObUI0 OGHApyXXEHO MOsABIICEHHE TIJIMLMHA, YBEIHYEHHME KOJIMYECTBA AJIaHMHA.
KomnuyecTBO BanMHa ocTrajsioch 0e3 M3MEHEHHsA, UTO OOBACHAETCA €ro BbICO-
KOH TepMOCTOMKOCTbI0O MNpU 3TOi Temmepartype. Ha ocHOBaHMM OIBITOB,
npoBeleHHbIX BajeHTallHOM M HaMH, MOXHO CHENaTh 3aKJlloueHHe, YTO
IIMIMH 06pa3oBalics B pe3ynbTaTe THAPOJIN3a MOJIMME pa, HOJTYy YeHHOTO TMpH H-
pONM3e M3 TPEOHHMHA, a YBEJIMUEHHE KOJIMYeCTBa AIAHUHA CBA3AHO C IPeB palue-
HHEM CepHHa NpH MU POJIH3eE.

HecomuenHo, ombITHbIC MCCIEIOBAHMA MUPONH3a AMHHOKHCIOT OTKpbIBa-
10T GoJbllMe BO3MOXHOCTH [JIs1 OLEHKH NEPBHYHOrO OPraHOTEHHOrO IpOHMC-
XOX[CHMA aMHMHOKHCIOT B [PEBHHX OCANOYHBIX OMIONKEHUAX, BKIIOYAS
pnokeMbpuit. Tak, pe3ynbraTel NHPOJIM3a OTHENIBHBIX aMMHOKHCIOT M HX
cMmecelt mnpusenu BajleHTalHa K MBICTIM O TOM, YTO aMMHOKHCIOTbI B
npouecce JMareHe3a OCAafOUHBIX MOPOJ WCHBITHIBAIOT NpEBpALICHMA, MOJ06-
Hble TNpeBpalleHUssM WX Bo Bpemsa nuponu3a. OH mpepmonaraer, YTo 4acCTb
IJIMUMHA, TIPOJIMHA M aJlaHWHa, A TaK)XXe y-AMMHOMACIAHOH KHCIIOThI, OOHa-
PYXXHMBaeMbIX B MCKOMAEMOM MaTepHajie, MOXeT ObIThb He NMepBOHAYAILHOIO
NPHCXOX/AEHHA, a HaKalUIMBaTbCA B Mpouecce AuareHe3a 3a CueT peBpailte-
HHUA [PYTHX aMHHOKMCIIOT. BbicokasA CTaGUIIBHOCTH MpPOJIMHA W JIEHLIMHA TPH
NUpOJIM3e COBMAJAaeT C [JIMTENIbHOW COXPaHHOCTbI 3THX AMHHOKHCIIOT B
HCKOMaeMbIX OpPraHMYECKMX OCTaTKaxX, B OCAfJOYHbIX MNopodax (cBbllie
50 muH.JIET) .

Ixonc u BanneHraiH [425, 557, 558] npuMeHWIH NHMpPOJIM3 OJIA H3yye-
HUA nNipeoOpa3oBaHUA AMUHOKHMCIOT B COBpPEMEHHBIX M HCKONAEeMbIX paKo-
BHHAX. B rugponusatax mnocne NMpoONHM3a UMM ObUIM OGHapy>eHbl JIMLIb
Clie[ibl TEPMUUYECKH HEYCTOMUMBHIX aMMHOKMCIIOT — THCTHOMHA, TpeOHMHA, ce-
pHHAa M YCTaHOBJIEHa 3aMETHas COXpPAHHOCTb IJIMIMHA, anaHuHa. [lomoGHble
JTOMy HCCJieOBaHHMA Oblld NpOBeleHbI Takxke XeHpoM. bBeuto Taxke
NOKa3aHo, YTO 4YeM OoJibllie reoNIOFHYECKHH BO3pacT PaKOBHH, TEM MeHbile
pasHHIAa B KOJIMYECTBE AMUHOKHCIIOT B paKOBHHAaX [0 M IOCJE THPONIM3a
(tabn. 19) {384, 387]. Bbulo yCTaHOBJIEHO 3HAYMTENIPHOE CHHXKEHHE KOJIM-
YecTBA aMMHOKHCIIOT B pPaKOBHHax mnocse nuposu3a. Ilo panubiM Bajuien-
TailHa, OCHOBHasA [ECTPYKIMsA aMMHOKHUCIIOT INpPOUCXOOWIa 4Yepe3 5 yacoB
Harpepanust npu 252°C, uepe3 3 nus mpu 216°C, uepe3s 170 pgHe#d — mnpu
174°C. Wcnonb3oBaHue NUpONM3a C MOCHELYIOLMM TUAPOIM3OM MNONyYEH-
HbIX NMPOJYKTOB MMeET BaKHOe 3HaueHHeE I MOHMMAHHUsA INPOLECCOB NpeBpa-
IIEHHA OpPTaHMYECKOro BELIECTBAa B CKEJIETHBIX OCTaTKax MCKOMAaeMbIX Opra-
HU3MOB B TeyeHHE TreoJIOTHYECKOTro BpeMeHHM. BeposiTHO, B reollorMyecKHX
YC/IOBHAX [OBBILUEHHBIX TeMIIEPaTyp H [aBIIEHHA BO3MOXXHBI IPOUECCHI
€CTeCTBEHHOr0 NUPOJIN3a OPraHWYEeCKOro BEIeCTBA B PaKOBHHAX M JpYTHX
CKeNeTHbIX OCTaTKaX OpraHu3MoB. Bo3MOXHO, YTO MMEHHO 3THMM Mpouec-
caMU OGDBACHAETCA COAEpXKaHHE B HHUX 3HAUMTEIIbHBIX KOJIMYECTB TepMHYeC-
KM YCTOMYMBBIX aMMHOKHCIIOT — TIJIMIMHA, aJaHMHA, KOTOpbie B Mpolecce
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Tabauya 19

CocTaB 4aMHHOKMCJIOT BHYTpEHHEro CIOfi paKOBHHbI Mercenaria [0 M nocae
HarpeBauus npu 185°C B revenne 24 waco (MOnb/r pakoBmmbi :[387])

CoBpeMeHHbIe Bep xHUHA MIIEACTOUCH Muouex
AMuHOKHCII0TS Henporpe- | nporpe- | Hemporpe- | MHporpe- | Henporpe-| mporpe-

Thi¢ Thbl€ Tbie Thil€ Thle Thi€
AcmaparvHoBas 1960 80 865 78 35 12
KHCIOoTa
TpeoHuH 1170 0,0 306 0,0 0,0 0,0
CepHH 1430 0.0 217 0,0 0.0 0,0
I'nyramuHoBas 1400 575 709 363 140 140
KUCIOTa
Mponux 1790 670 757 375 120 120
I'nuuusd 1500 735 572 325 104 99
AnaHud 1210 850 715 523 166 165
HucvH 403 0.0 25 0,0 0,0 0,0
Banuu 740 290 423 198 127 114
MetHoHHH 225 77 85 35 10 10
AnnousoneluuH 0.0 100 52 69 42 42
UzoneuuH 370 80 163 55 34 34
Tuposusx 515 134 286 94 38 74
®eunnananux 354 147 202 84 52 38
OpHUTHH 0.0 97 52 62 9 5
Tuctuonu 358 0,0 65 0.0 0.0 0,0
ApruHuH 612 0,0 241 0.0 0.0 0,0
ANnousonciut /u3o- 0.0 1,25 0,32 1.25 1,25 1.25
TIeHIMH
TTuavs 1143 155 442 81 46 20
Te#uun 515 190 280 115 78 74

Tabauya 20

% D'aMHHOKHCJIOT-H30Mep0B OT 0o0wWero KonWyectBa aMHHOKHCIIOT

B PaKoBHHAX Mercenatia PasHOTO reQJOTHYECKOro Bo3pacta
(mo Hare u Abelson [384])

BepxHuit ruieh- | Bepxuuit nnein- | Muouen (u3

Avmoucnor | Conpee v | Sl (06| ot G| oftuere <
posnusara) CTBOP, YaCTH) nK3aTa)
I'nyTamMMHOBas K-Ta 5 22 11 47
[Tponus 0 31 19 52
AnaHuu 0 40 10 51
Banun 0 28 5 52
AJnon3onciumH Hei 98 100 95
H3oneuux 0 0 0 S
Jle#upH 0 26 5 48
Muposur 0 25 16 50
QeHunaraHui 0 25 8 49
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NKpONM3a MOryT o6pa3oBartbCsi U3 CEpHHA M METHOHMHA. BUAMMO, HanuuMem
npouecca TNHPOJIIM3a B TNPHUPOJHBIX YCIIOBHAX MOXHO OOGBACHMTD TaKXke
MoABJIEHHE B HCKOMAEMbIX PAKOBMHAX AMHHOKHCIOT HeGeIKOBOro IMpOMC-
XOXIEHHs, OBBIYHO HE BXOMALIHX B COCTAaB OENKOB JXUBBIX OPraHH3MOB,
Hanpumep f3-aMHHOKMCIIOT, OpHMTHHA, LMTPYJUIMHA, 3-aJlaHMHa, D-aMHHOKHC-
noT U ap. Xeitp u coTpymuuku |379, 387] maior onmucaHMe aMHHOKHCIIOT HE
BXOAAILMX OOBMHO B COCTaB GeJIKOB, M BBICKA3bIBAIOT Npe[nosioxeHue o6
UCTOYHHMKaX X oGpa3oBaHusA. Yaule Bcero 3TH aMHHOKMCIIOTHI H aMUHBI ABJA-
10TCA H30MEPAMH aMMHOKHUCTIOT, COAEPXALIUXCA B IPHPOAHbIX GeKax.

OcoGeHHO Gorbliloe BHHUMaHHE 3acilyXHBaeT oOHapyxeHue D -aMUHOKHC-
JIOT B MCKOMAEMbIX PAKOBUHAX. VI3BeCTHO, 4TO B COCTaBe BEJIKOB >XHBbIX
OpraHM3MOB HAaXOOATCA TONBKO L -aMHHOKHMCIIOTBI. JTO MOCIYXHJIO OCHOBa-
HHEM Da3jIM4aTh AMUHOKHCIIOTH GMOJIOFHYECKOro M HeBHOIOrHYecKoro npo-
MCXOXAeHUA. M3BECTHO Takxke, YTO B pe3yjbTaTe XUMHUECKOrO CHHTE3a B
naGopaTopHbIX yCHOBHAX OObIYHO OOpa3ywTCA TOJIBKO palieMHYECKHE CBA3H
C PpaBHbIM KOJIM4eCTBOM D - ML -onTHueckHx H30MEpOB aMHUHOKHCIOT. B
nocnenHue rofasl Xeip u JiiGencoH [384] mokasany, YTO aMMHOKHCIIOTHI B
L-dopme He COXpaHAKTICA B TeUeHMe ICONOTMUYECKOro Bpemend. OHH ycTa-
HOBHIJIY, YTO IIpM HarpeBaHMH P2KOBMH COBPEMEHHbIX OPraHM3MOB HCYE3aloT
yacTuyHO L-aMuHOKHCIOTBI M nosBnsAorca D -amuHokucnortsl  (1abn. 20).
OHM Tak)Xe YCTAHOBMJIM, YTO B OYCHb J[IPEBHUX pAKOBMHAX HMCKOMAaeMbIX
OpraHM3MOB TIOYTH BCE AMHHOKHCIIOTHI HAXOHATCA B PalEMHYECKOH CMECH,
ap¥ 3ToM 0cob0oe MECTO 3aHHMaloT M30JICHUMH M erousoMepsl. Xedp H
diibesicod [384, 379] nonyuwnu B 51aBGopaToOpHBIX YCIOBHMAX MpPH XHMHYEC-
KOM CHHTE3€ M30JIcHIMHA paleMHYECKYI0 CMeCh 4 ONTHYECKHX H3OMEPOB:
L-u D- uzoneupuoB u L- u D-annousoneiuunos.

CH, NH, 0O CH, H o

[« L, P
Hsez-T—CI—C—OH H5C2—(|?-——CI—C—OH

H H H NH2

L — usonehumn D — ansnousoneiunx

H lll o) f'l TH2 0

I I
Hscg—c"‘ T" C—OH HgCp—C—CX—C—0H
|
CH, NH, CH, H
D — u3onehuux L — annousonefunH

Xeitpom u Jitbencorom [383] u Xeitpom coBmectHo ¢ Mutrepepom
[387] wuccemoBaH aMMHOKHMCIOTHBIH COCTaB paKOBMH MOJUIIOCKOB M3
pora Mercenaria KaKk COBpPEMEHHOI0 BHAA, TaAK H PAKOBUH M3 IUIEHCTOLEHA
H MHoLieHa A0 M MocCie HarpesaHusa (cm. Ta6n. 19).

B pakoBHHAaX M3 MHOUEHa OTCYTCTBOBAJIH TaKHE TEPMHYECKH HECTOHKHE
AMUHOKHUCTIOThI, KAK TPEOHWH, CEpUH, apIWHWH, TMCTHAMH, uucTHH. Harpesa-
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HHe 3THX PaKoBHH npu 185°C mouTH He MOBJMAJIO Ha COCTaB aMHHOKHC-
jAoT. B TO e .BpeMsA B pe3ynbTaTe NMpOrpeBaHMA pPAKOBMH M3 BEpPXHEro
IVIEACTOLEHA MPOU3OLUIO0 MCYE3HOBEHHE 3TUX aMHHOKHMCIIOT, HaXOOMBILMXCH
B pPaKOBHHAX [0 NPOTPeBaHMA. ITH aMHMHOKHCIIOTH! Pa3pyIMIIHCh MOJHOC-
TbI0 TAaKXXe NpH HarpeBaHWM PaKOBMH COBPEMEHHBIX MOJUTIOCKOB. Okas3sa-
JIOCh, YTC B HCKONAEMBIX paKOBHHaxX, kporte L-usoneiumHa, comepxutcs
TONPKO OHMH €ro ONTHYeCKH# wu3omep — D-ammousonediuun (moutH s
PaBHBIX KONMYECTBAaX). AHAJIOTHMYHble pa3yNbTaThi ObUIM MONYYEHBI ITHMU
aBTOPaMM MpH HArpeBaHHM COBPEMEHHBIX M HCKOMAEMbIX PAaKOBHH Pa3HOro
reonoryyeckoro Bo3pacra. ot 80 mo 225°C B TeueHHe CYTOK. JTH HMCCieHo-
BaHuA Xeip H IAGeICOH NPOBENH MOCe OYMCTKH TMAPONIM3aTOB, 06aBifiad k
pacTBopaM aMHHOKHCNOT crnenmduyeckue ¢epMenThl D-aMHHOKCHTa3y,
L-amuHoKcHaasy M L-riyTamuHoByw nekapGoxcwrady [384]. Ha ocHoBa-
HHM MpPOBEHEHHBIX ONbITOB OHM MPHMLUIM K BaXXHBIM 3aKIIOYEHHAM O TOM,
YTO cofepKaHUe M3OJIEHIMHA M €ro ONTHYECKHX H30MEPOB MOXET CIIY>XHTb
NOKa3aTesleM NPHCYTCTBHA aMHHOKHCIIOT GHOJIOTMYECKOTO MPOHCXOXIECHHUS
M ‘BO3MOXHOTO HX NpeBpaileHHs B TeyeHHe FeONIOrMyeckoro BpeMeHH. OHu
NpeasiaraloT [UiA ONpEeAesieHHs. XapakTepa MCKOMaeMoro Marepuaina Guollo-
THYeckoil MpHpoAp! oTHOUIeHHe D-ayuromsoneiiims [L-n3oneimmm. Xeiip u Jit-
GencoH CUMTAIOT, YTO BpeMsA 1A NMONyYeHHS palleMHYeCKHX CMeceil aMMHOKUC-
JIOT B HCKOIIaeMbIX OCTATKaX OPraHM3MoB (HallpuMep, B DPaKOBHHAaX) COC-
taBnser - 100 000 ner. Tax, o6Gpasupl pakOBHH BepXHEro MJIEHCTOLEHa
(oxono 70 000 netr) copmepxamn 25% D-awiomsoneiimna. B HauGonee
OpeBHHX PpAaKOBHHAX OTHOlIEHHe D-aisomsoneiimH/L #30oneiimHu cocras-
o 1,25. BaxxHo OTMETHTb, YTO B COBPEMEHHbIX PaKOBHMHAX IOCJE Harpe-
BaHuA ux (no 225°C) HaiimeHo oTHouleHue D-ajtousoneituuHa k L-uzonei-
IMHY Takke paBHbM 1,25. TlpoBenennble XeiipoMm M 3Jii6elCOHOM HCCNENo-
BaHHs BHOCAT CYIIECTBEHHYI0 IONpPAaBKY JUIf HHTEpIpEeTald JAaHHBIX O
NpUpoAe aMHHOKHUCIOT, NPOBOIMMBIX APYTMMHM HcciemoBarenamu. B Heko-
TOphIX 00pa3uax M3 [oKeMOpHA GbUIM onpefesieHbl aMHHOKHCIIOTbI M Mpep-
NIOJIaTajioCh, YTO ITO HBIAETCA MOKA33ATEILCTBOM OCIATKOB AMHMHOKHCIIOT
OpeBHHX OPTraHM3MOB, XOTA B HUX ObIn HaimeH Toibko L-u3oneitimH. Ilo
MHenmio O#Gencona u Xeitpa [270], B 3TMX o0ObeKTax, CoAepXalLMX
L-u3oneiimH ¥ He copepxaumx D-amiou3zoneidlH, HAXOMNATCA JIMLIb CIE/bI
OpraHHYeCKOTrO BEIECTBA COBPEMEHHOTO OHONIOTHYECKOIO MPOMCXOXKACHHUS.
Hmu ycranosneHo, uTo yem Gonbine comepxmTcs L-usoneiuuHa B Hccnenye-
MBIX OGBEKTaX, T€M MeEHblle 3TO OpraHMYeCKOe BEUIeCTBO NOABEPrajoch
npeBpaweHHAM. MexaHH3M mnpeBpauieHMs ONTHYECKH aKTHBHbIX L-cdopm
amuHokucnoT B D-dopmy, npouecc paleMH3aLMM HMX euwle HEH3BECTHbI. B
3TOM NpolEcce ONHUMH M3 (aKTOpOB, BEPOATHO, ABJIAIOTCA BpeMms, MOBbI-
LIeHHbIe TEMIIEpaTypa M [1aBlieHWe, KOTOpble MOIIIM MCMBITHIBATh OCaZOYHbIE
OTNOXEHMA B TeueHHe TeojlorMyeckoro BpemeHM. B sToit cBsisM npencras-
nAeT MHTEpec MpemBapHTenbHoe coobuwenne I1.K.Kouerxosa u mp. [141].
KOTOpble TNONYWHIM paleMH3aUMI0 a-aMMHOKHCIOT, D- u L-rmyrammo-
BOH ° KHCIOTBI M oOpaiieHMe KOHOHMIYpalMM Yy aCHMMMETPHYECKOro
YITIEPODHOIO . aTOMa  MOHOCaXapuaoB INOA  JIEHCTBHEM y-M3JyUeHMs.
Xeitp [380] moxasan, uT0 paueMu3amEsA BOAHBIX PacCTBOPOB CBO-
Gomoro L-u3onefimmHa (B pesynbrare HarpeBaHMs B TeueHHe Hec-
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KObKUX [Hed mpu 140° C) NpOMCXOOMT 3HAUMTENILHO Me[JIeHHee, 9eM
palleMH3alMs L-u3onefiyHa, HaXOALIETrocs B COCTaBe NENTHAOB B MaTpuue
paxoBuHbl. Ha ocHoBamMm 3TOro Xeip CUMTAeT HepeasbHOM MOMBITKY HEKO-
TOpBIX HCCNe[lOBaTeNiell yCTRHOBHTb 3aBMCHMOCTb MEXIY CKOPOCTBIO Celly-
MEHTALMM M CTENeHbI0 paleMHu3alu cBoOoAHOro L-u3oneduyHa.

INanee, ydauHo MCMOJIb3ysA METOJ ra3oBod XxpomarorpadHH i pasfene-
HHA ONTHYECKHX H30MepoB, Xeilp u Xoepunr [385] ycraHOBWIM Bo3pacTaHue
KoiMyecTBa D-aMMHOKMCIOT B paKOBMHAX KaK COBPEMEHHBIX, TAK H MCKO-
maeMbix Mercenaria u Foraminifera. Bsmo ycraHoBneHo 3HauMTenbHOE
ysenuuenne D-ammHokucnor B paxoBMHax Mercenaria no 80 000 ner co-
XpaHHOCTH, B DaKOBHHaX (opaMHHHGEP — [O BEPXHErO MHMOIEHA IO CPaB-
HEHHI0 C MX CofiepXaHMeM B COBpeMeHHBIX pakoBHHax. Omnpepenexo conep-
xatme D-acnaparnHoBo# M D-riTyTamMMHOBOH KMCNIOT, TpoNMHa, dbenwnana-
HWHA, aJlaHMHA, BaJMHA, JeHLUMHA Y M3oNeHuMHa . TakuMm obpa3om, H3yueHHe
NPOAYKTOB NHMPOJNM32 MCKOMAEMbIX M COBPEMEHHBIX DAKOBMH, a TaKike
ompefieneHe ONTHYECKOH aKTHBHOCTH aMMHOKHCIIOT MOKa3a)iH, YTo B Teye-
HHE TeOJIOTHYECKOTO BpEeMEHH OPraHMuecKOe BEIECTBO PAKOBMH MOMBEpra-
eTCA 3HAUMTENIBHBIM HM3MEHEHHAM. JTOT BbIBOJ MOATBEPXKHAETCA TaKXKe
HCCIeJOBAHMAMM APEBHHX DPAKOBHMH NnOAd JIEKTPOHHBIM MHKPOCKONOM A0 H
nocie HarpeBaHMsA pakoBUH [346, 347, 368]. Tak, npu Harpepanuu ¢par-
MEHTOB INEPIIAMyTPOBOTO CMOSA COBPEMEHHBIX PAKOBHH IIPH pa3HbIX TeMIIe-
paTypax ¥ [aBJIeHHH MOXKHO MOJIYYHTb CTPYKTYpbl OpraHHY4eCKOH MATpHIIbI
Ha pPasHBIX CTalMAX ee NpeBpauieHusA. Takue H3IMeHEHHA NOJOGHBI W3MeHe-
HUAM, HaONiofaeMbIM B HCKONAaeMbIX PAaKOBMHaX.

HUccnepoanus Jibencona, Xeiipa, Bannenrafina, I'peryapa, ®nopksHa u
aBTOpa JaHHOM MOHOrpadHM MOKa3alM, YTO OpraHWYeCcKOe BEelIeCTBO B
PaKOBHHaX MOABEPraeTcsA 3HAYMTENbHBLIM H3MEHEHHMAM B TEYEHHE reoJIOrH-
yeckoro BpeMenH. OmHaKko B HacTofALUee BpeMs HET OMpefieNieHHOro Mped-
CTaBNIeHHA O MYTAX NpeBpalieHHs OPraHMYeCcKoTo BeuwlecTBa B MCKOMaeMbIX
PaKoBHHaxX, O ¢Qopme COXpaHHOCTH aMHMHOKHCIOT H 6elKoB B oCTaTKax
OpPraHM3MOB, 3aXOpDOHEHHbIX B MOPOHAX. B TO e BpeMs TakHue¢ NpeACTaBiie-
HHAA OYE€Hb BAXHBI IJIA MHOIHX TeOXHUMHUYECKHX, IT€QJIOTHUYECKHX H IBOJIHOIH-
OHHBIX 3aKJIlOYeHHH. BeposATHO, CyleCTBYIOT ONpeJie/ieHHbIE JTambl NMpeBpa-
IIEHHA OpraHMYeCKOro BeLleCTBa CKeJeTHhIX ocTaTkoB. Heob6xomumbim
YCTIOBHEM ABNAETCA IOJHAA COXPAHHOCTh MHMHEPAJIBHOW CTPYKTYpBI DPaKo-
BUH (OTCYTCTBME MEXAaHMYECKUX MOBPEXKIEHHH, MOpakeHHi ee MOBEPXHOCTH
CBEpNAUMMHA OPraHW3MaMu-NapasuTaMM U T.4.). BepoATHo, npaBHIBHO
NpefCTaBlieHHEe O TOM, YTO CTPYKTypa MHHEPAJIbHON YaCTH DPAKOBHH, IUIOT-
HOE pacnojioXeHHe KpHUCTAJUIOB KapboHata KaibuusA oO6ecrneyuBaeT Cco-
XpaHHOCTb OPraHH4eCKOH MAaTPHILbI, PACMOJIOKEHHOH MeXAYy KpPHCTaUIaMU
H MMHepaJIbHbIMM CJIOSIMH, OT BO3JIeHCTBHA MUKPOOPTaHM3MOB; NMPOHHKHO-
BeHMs1 BOIBI M BO3[yXa, €ClIH PaKOBHHA B TeYEHHE reOJIOTHYECKOro BpeMe-
HY Haxogusach B Gnaronpnﬁmbxx YCIIOBHAX. B Ttakux YCIIOBHAX KOHCEpBa-
MU OpPraHHY€CKO€ BEIECTBO HAXOOUTCA B CJIOAX PAKOBHH IOCIE OTMMpa-
Hua opraHu3moB. [Ipy 3ToM HEMHHEDAJIM3OBAHHLIA MEPHOCTPAKTYM, MO-
KpbIBAIOIIMI BEPXHIO YaCTh pPaKOBHH, OGbMHO OBICTpO MoOABepraercs
paspyllleHNI0, NPEBPAlIEeHHAM HpM B3aMMOJEHCTBHH C OKpYXalwowwed cpenoH
H peKo COXpaHmeTcsA B HCKOMaeMbIx obpa3uax.
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Kak yxe yka3sblBajioCh, B COCTaB OpraHMYeCKOH MaTpHubl pPaKOBHH
BXOJAT B OCHOBHOM OenkH cneuudHIeCKoH CTPYKTypbl H OIpPEAEsIeHHOC
KOJIMYECTBO TOJIMCaXapUIoB (B 3aBHCHUMOCTH OT 3BOJIIOLMOHHOrO TMOJIOMe-
Hust Gecrno3BoHOUHbIX). Ilocne oTMMpaHMsA OpraHusMa, BEPOATHO, HEKOTO-
poe BpeMs OpraHMYecKas MaTpulla B paKOBHHAX MOXET HAXOOMTbCA B
HEM3MEHEHHOM COCTOAHMH. OMHAKO uepe3 HEKOTOpOe BpeMA MPOMCXOOMT
crapeHdHe 6eNKOBOH YAaCTH OpPraHMYECKOH MaTpuupl. ITO ABJIEHHE OOBIYHO
CBA3BIBAIOT C JeHaTypauuei Genkos [114]. Hampumep, B mpouecce crape-
HHA H3MEHAETCH 3MeKTPodOpeTHYECKHH COCTaB AMYHOro anbOyMMHa Yxe
yepe3 [Ba MecAUA XpaHEHHs ero NMpH KOMHaTHO# Temneparype. Ilpu crape-
HHH yMeHblUaeTcs uuciao SH-rpynn, pasBuBaercss arperauusa. B moHorpaduu
Xomu [114] mocTaTOYHO MOJIHO JAETCA ONMHMCaHHE (HU3UKO-XMMHUECKHX Npo-
LIECCOB [eHaTypauud GenkoB. JleHarypauus GeNnkoB BKIINOYAET U3MEHEHMA B
OCHOBHOM (M3UMUECKHX M B MeHbILeH CTeNEHH — XUMMUYECKHX CBOHCTB. JTi
H3MEHEHHA — TMPOABJICHHA KOHGHUIYPAUHOHHOH NEpeCTPOAKH MONMNENTH]I-
Hbix uened [114]. CoOTBETCTBEHHO 3TOMY MOXHO MpEACTaBHTb MEPBUYHbIC
npoleccsl MpeBpaweHUs 5eIKOBOH YaCTH MAaTpHIbl B PAKOBMHAX OTMEPLLMA
opraHu3moB. BepoATHO, npH 3TOM NPOMCXOAAT MPOLECCHl CTAPEHHMS
Heo6paTvMOi [EHaTypalMH, CONPOBOXJAWILMECA HapyLIEHHEM CTPYKTYphbl
BeNIkOBON MOJIEKYJIbl — pa3pbIBOM BOJAOPOAHbBIX CBsA3eil, norepeil SH-rpyn-
Nbl, YTO TPUBOOMT K pPa3BEPTHIBAHHIO MOJNMMENTHAHBIX Lened. HepyUICHHK:
CBfi3edl C MOJIMCAXapUIHOH YacTbl0 OPTraHHYECKOH MATpHULbI ¥ NOCIELYIOLHM
npoueccaM arperauui. Kak yxe oTmedanoch pasee, Genkd paKoBHH, BEpO-
ATHO, OTHOCATCA K (UOpUIIAPHBIM. DUOpHIIIpHbIE OENKH COCTOAT M3
BbITAHYThIX uened. IIpeoGnapatoutei mpoctpaHcTBeHHo# ¢dopMoit GubpHI-
NAPHBIX OGEJIKOB ABJIACTCA HAIMUME 4 CNHpAIbHOH KOHGMOpPMAlMH, KOTOpas
AOCTaTOYHO CTabWIbHAa B IIMPOKOM [Mama3oHe temmepatyp u pH cpemni.
Urorna takoro Tuma GenKM MMEKOT CIIOXKHYW CTpyKTypy. Hampumep, xoir-
JlareH UMeEET CIHPANIeBUIOHYI0 CTPYKTYpPY, COCTOALLYH0 U3 3 MOJIMIIENTHOHbIN
Lenei, Kaxaasd M3 KOTOPbIX CBEpPHYTa B CIHMpaJib BOKPYr COOCTBEHHOHM OCH
TaKkiM 06pa3oM, 4To 06pa3yercs MecTHas, KOMNaKTHas cTpykrypa [117].
[lpocTpaHCTBEHHasA CTIpPyKTypa GelKOB paKOBHMH ellle He M3yueHa, HO [aH-
Hble MO HCCIeoBaHUI0 (UOPHINAPHBIX M TIOOYNAPHBIX GENKOB [aKot
BO3MOXHOCTh MpEJCTaBHTb NMpPOLECChI CTapeHHA M [dabHeHLHMX npeobpaso-
BaHMH GeJIKOB OpraHUYeCKOH MaTpHlibl paKoBHH. Tak Kak CHHMpaJbHOC
pacrosioxeHHe TNOJMIENTHAHBIX UeNned B MNpPOCTPaHCTBE CTaOMIH3HPOBAHO
NpM NOMOIWIM BOXOPOAHBIX CBA3€H, TO HapyllleHHe BOJOPOMOHBIX CBsA3eil.
€CTECTBEHHO, NPUBOJMT K pa3BepTbIBAHHI0 MOJIMMENTUAHBIX Ienei, npH
3TOM BO3MOXXHO YaCTHYHOE OCBOOOXIEHHE (PYHKLHMOHANbHBIX TPYMI, HAXO-
OAIGMXCs paHee BHYTpDH MOJIEKYJIbl. BeposiTHO Takike, YTO HPOHCXOIM!
pa3pbiB CBA3EH C YIJICBOJHOM YaCTbl0 MATpHULbI MO-BUAUMOMY, 3a Cucl
OCTAaTKOB TJIyTAMUHOBOH M acMaparMHOBOH KHCJIOT), pa3pylleHHe MeHe!
ycroiuuBbix SH-rpynn. Bo3moxeH pa3pbiB monumenTHAHbIX liened Ha oT-
AenbHbIe, eule JAOCTaTOYHO KPYTMHbIE (GparMeHThbl, JAIOLIHe MONOXHUTEbHY
OGUYpEeTOBYI0 peaKLHMI0 33 CYET OCTaBIUMXCA MENTHOHBIX CBA3EH, YTO HaOMI-
HAalT B HMCKOMAaeMbIX pPAKOBHHAX. JTHM MOXHO TaKkxe OOGDbACHHUTh OTCYl-
CTBHE CepyCOMAEepXaIUMX AMHHOKHCIIOT B MCKONAEMbIX pPaKOBHHax (ipH
paspylLleHHH paKOBHH MHOIZa BbifeNAeTca cepoBogopom). OpHako JmH
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W3MEHEHHs] B CTPYKType Oejika He MOTyT ObiTb 3aMeyeHbl NOJ 3EKTPOH-
HbIM MHKpockonoMm (paGotel I'peryapa). Ilpu rugponuse pakoBHH Ha 3TOM
jTane MOXHO OGHAapyXHTb TOYTH HEM3MEHEHHbIH COCTaB aMHHOKHCIIOT
(THEPONM3 PAKOBHMH COBPEMEHHBIX OTMepIUMX oOpraHu3mMoB). ONHAaKO Ha
CleAylNMX 3Tamax npeoGpa3oBaHMA OpraHMYECKOTO BELIECTBA DPAKOBHH
IIPOMCXOOAT GoJlee 3HauMTeNbHble M3MeHeHHA. OcBoboauBumMecd ¢YHKUHMO-
HaJIbHbie TPYNIbI pa3ymNopAJOYEHHOTo OenKa M MpOAYKTOB €ro arperaumMu
MOTYT pearupoBaTh B MHOH MOCNIEHOBATENbHOCTH APYT C JIPYTOM, @ TaKXe C
NPHCYTCTBYIOLUIMMYU YTIIEBOJAMH, NMpPH 3TOM 0OOpa3ylTCA HOBblE MOJIMMEpHbIE
COeIHHEHMsI BTOPHYHOrO mNopsAakKa. Bo BTOpWUHBIX MONMMEpPHBIX 06pa3oBa-
HUAX MOIJIM COXPaHUTbCA HEKOTOpbIE KONMMECTBa MENTHOHBIX CBA3eH. B To
Xe Bpems BO3MOXHO, YTO HEKOTOpas 4YacTh aMHMHOKHMCNIOT paspyuiaeTcs. B
paKOBHMHaX, B TeYeHHE [UIMTEIIPHOIO BPEMEHHM COXPAHMBILUMXCA B NPHPOIHBIX
YCIIOBUAIX, TPOMCXOJMT YMEHbIUEHHE KOJIMYeCTBA AMHHOKHCIOT KaK B
KONMYECTBEHHOM, TaK M B KauyeCTBEHHOM cocTaBe. BeposTHo, Gomblioe
3HayeHWe B TNpOLleccaX MpeBPAIUEHHs OPraHHYeCKOH MATpHLbI BHYTPH PaKo-
BMH MMeeT NpPUCYTCTBHE HeOOJNBIIMX KOJIMYECTB MONIMCAXapuuoB. B3aumo-
OedcTBHE OCTaTKOB MOJMIENTHOHBIX LENell ¢ YTIeBOAHBIMH TPYNNHPOBKaMH
BHYTPH pPaKOBHH MOIJIO HATH 1O TUNY MENaHOMOMHOBOW peakumH C obpa-
30BaHMeM TMOJIMMEPOB THMA TeTEpONOIMKOHAEHCATOB. 3HAaUeHHE peaKLHH
Maitapa Mbl HEOOHOKpPAaTHO MOKa3bIBAJIM B CBOMX HccrnepoBaHuax [87, 88,
93, 104, 92, 168, 169, 325]}. JleicTBUTENbHO, B OYEHb APEBHHX PaKOBMHAX
(GeneMHMTAX), B KOCTHBIX OCTaTKaX MCKOMAE€MBbIX MO3BOHOYHBIX, B Tpanro-
JMTaX, B HCKOMaeMON KOXe MCKONAaeMOro 3¢MHOBOIHOTO MbI HAaXOOUM
BbLICOKOKOHJ/IEHCHPOBAHHOE OpraHMYeCKOe BEIECTBO MOYTH YEPHOTrO [BeTa,
XapaKTepH3ylowieecs MaJlbiM BbIXOJOM aMMHOKMCIOT TMOC/E THAPOIIM3a,
BBICOKHM COfEp)KaHHEM Copr' Ilocne rupgponysa Ml HaxoOMM B OCHOBHOM
TOJIKO TE€PMOCTOWKHME aMHHOKHCIOTbI. OGpa3oBaHME HOBBIX INOJIMMEPHBIX
COEIMHEHMH THNa TETEpPONOMKOHAECHCAaTOB B paKOBHHaX OTMEpLIMX Opra-
HMU3MOB TNIpH B3aUMOAEHCTBMM OCTaTKOB MOJMIENTHOHBIX [EMeH ¢ OCTaTKa-
MM TIOJIHCAXapuIOB HaM KaxeTca BMojiHe o6OCHOBaHHbIM. B peaknusax
FeTEpPOMNOIIMKOHACHCALMH TPHHUMAIOT y4acTHe pas3fiMyHble OpraHWYeCKHe Mo-
TICKYIbL.

IIpu TepMHUECKOM pa3JiodKeHHH O praHMYeCKUX NMOJIMMEpPOB, C OJHOM CTOpPO-
Hbl, HOYT PpeaKiHH, CONpPOBOXIANIMECS BbIEIIEHHEM MpPOCTHIX NMPOAYKTOB
H,0, CO,, NH;, ¢ mpyroit cTopoHbl, B GOJMBUIMHCTBE CIIyYaeB NpPOMCXOIMT
CTPYKTypHpoBaHHe NnoumepoB [163]. CrienoBaTenbHO, IpH THAPONM3E TAKKX
COEIMHEHHI Mbl HE MOJKET TMOJIYYHTb MEPBHYHbIA COCTAB MOHOME PHBIX COEMHE-
Huii. Ha npumepe TepMUyecKoOd AeCTPYKIMH MOJNHAMKIOB MOXHO NPEACTaBUTD
B3aHMOJICACTBHE KOHILEBbIX I'pynmn noiumepoB. Tax, mo mpexacrasnenuo Ka-
Mepbeexa [163, 428], npu nuponuse (300°C) Bo3MoaHbI CEAyIOLIHE pe-
aAKUMM:

a) B3aUMOJEHCTBHE MABYX KOHLEBBIX KapOOKCHIbHBIX TpyMN:

R-NH-CO(CH,) , COOH + HOOC (CH,) 4"91 ~NHR’ -
0
RNHCO (CH,) ,CO(CH,) 4CONHR'+ €O, +H,0;
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KpOMe TOTO, 33 CYeT KapGOKCHIIBHOH rpymmbl BO3MOXHO 06pa3oBaHHe pa3-
BETBJICHHOM CTPYKTyphI:

C=0+H,N-~> (':=N—+ H,0;

6) B3auMopeiicTBHe MexXy co0Oil KOHIEBBIX aMHMHOIpPYMM:
RCONH (CH,) [NH, + NH, (CH,) ,NHCOR '~

RCONH (CH,) [NH (CH,) ,NHCOR+ NH, 1 .

Peakuyuyu TaKoro popma MOIJIH NPOMCXOAMTh MOENE NEHATypauuu OeNkoB
U YaCTMYHOTO pa3pbiBa IIOJMMENTHAHBIX lenel B OPraHHYeCKOH MaTpule
PAKOBHH OTMEpILMX OPraHM3MOB, OCOOEHHO INOABEPXECHHBIX NABJICHMIO B
YCNIOBUAX MOBBILIEHHBIX TEMIEPATYp B OCAJOYHBIX OFIOXKEHHAX. JTH peax-
LMY MOIJIM NPOTeKaTbh TaK)Ke C KOHIEBBIMH TPyNMaMH IIPOAYKTOB MEJAHO-
WIMHOOOpa3oBaHKMs, OOpa30BaBLUMXCA 33 CYET B3aMMONCHCTBHA OCTATKOB
6enkoB M MONMCaXapMAOB B HCKOMaeMbIX pakoBHHax. Ecmm mposectu
THIPOJIM3 TAKHX MOJNMMEPHbIX OOpa30BaHMA, TO MOXHO IMOJYYHTb AMHHO-
KHCITOTBI. BeposiTHO, 3T0 OflHa M3 NMpHYMH MOSIBJIIEHMS aMMHOKMCIIOT Heben-
KOBOro MpPOUCXOX/IEHHA B TMOpPONM3aTaX UCKOMaeMmbix paxoBuH. [lo-Buau-
MOMY,. TAKOTO pOJa PeaKUWH TIPOUCXOAAT NMpH HATPEBAHMHM CyXHX IOpoLl
KOB aMMHOKMCIIOT B OTCYTCTBME KHCJIOpOAa BO31yxa (MOJNyueHue NpOTeH-
Houpos no Qokcy [588]). '

Ha oOCHOBaHMM HM3JIOXEHHOTO MaTepHana Mbl [OMYCKAaEM, YTO B TEYEHHe
TeOJIOrMYeCKOro BpeMEHH B PAaKOBHHAX OCA[OYHBIX OTNOXEHMH NMPOUCXOMIH-
JM CTpYKTypHble H XHMMHYECKME IMpEBpALUCHHA OPraHMYECKOH MATPHLbI
(neHaTypaums — crapeHHe GeNKOB), Mpouecchl, MOAoGHbie NUpPONM3Y, reTe-
PONMONUKOHAEHCALMH, B pe3ylbTaTe peakLMH MEXAy aMMHOKHCIOTAMH M
yrneBogaMu (TIpoLecC MeNaHOMAWHOOGpa30BaHUA). ITOMY COoEeHCTBOBANH
NOBBbINIEHHbIE [aBJIeHHe M TeMmmeparypa. [uTenbHble mpeBpaeHus Gemko-
BOH Marpulbl B T€OJIOTHYECKHX YCJIOBMAX, NMOAOOHBIC MHPONH3y, MOrYT
NpUBECTH K paspylIEHHI0 OpTaHHYEeCKOro BellecTBa. PaspylleHMe muHepais-
HOW YacTH paKOBHMHBI TaK)€ IIPUBOAMT K HCUE3HOBEHMIO OpPraHMYECKOTO
BELUECTBA U3 PAKOBUH, UTO CBA3aHO, BUAMMO, C MPOLECCAMHM OKHCIICHUS.

Haum npencraBiieHHss 0 NyTAX NpeobGpa3oBaHHA OPraHMUECKOW MATPHilb!
PAaKOBHHDBI B TEYEHHE I'E€ONIOrMYECKOrO BpeMEHH IpeCTaBiIeHbl Ha cxeMe. Ha
OCHOBaHMM MpennoiaraéeMoro HamMM NyTH TNpEBpPaLIeHHA OpraHWYecKoro
BEIIECTBA DAKOBHH B TEYEHHE TI€OJIOTHYECKOro BPEMEHH MOXHO ClenaTh
3aKITI0YeHHe O TOM, YTO COHEpPXKaHHE AMMHOKMCIIOT , ONpeeNseMoe B rufpo-
TM3aTaX MCKOMAEMBIX OCTATKOB OPraHU3MOB HA pa3HbIX CTaOMAX HX Mpeo-
6pa3oBaHMs, He BCErJa OTPaXKaeT MEPBUUHBIA COCTaB aMHUHOKMCIIOT OENKOB.
CBOUCTBEHHbIH JpeBHMM OpraHu3maMm. KonH4yecTBO M COCTaAB aMHHOKHCIIOT.
onpepeNAeMbIX MOCNe THOPONHM3a B [APEBHHX MCKOMAeMbIX PAKOBHHAX, yKa-
3bIBaeT Ha CTeleHb MPOLECCOB KOHAEHCAlMH, BTOPHYHOH MONMUMepH3aLMH
OpraHUYeCKUX COeIMHEHUA B TedYeHHe T'eONIOrMuecKoro BpemeHu. IIpu sToM
OTPOMHOE 3HauY€HHEe MMEIT FeOXHMHUeCKHe YCIOBUA OCAZKOO6pa3oBaHUA H
najibHeiled reoyoTHYeCKOH M TeOXWMHYECKON MCTOpMM OCaJIOYHbIX IMOPOIl:
9UM O6BbACHAWTCA GAKTbl 3HAYMTENHHOTO COAECPXKAHMA AMMHOKMCIIOT B
HEKOTOPBIX PAKOBMHAX HCKOMAEMbIX OpPraHM3MOB IPEBHEHLIMX IeoJIorHyec-
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T'e0JIOTHYeCKOI'0 BpEMEHH.

KHX 310X M MaJloe CONEpPXaHHE WIM [IONIHOE OTCYTCTBHE AMMHOKHCIIOT B
paKoBuHax Gonee MOJIOJOTO TreOJIOrHYeCKOro BO3pacTa. MbI cumraeM, yToO
COCTaB M KOJHMYECTBO aMHHOKHMCIIOT B OCTaTKaX HCKONAE€MBIX OpPraHH3IMOB
MOXET CITyXHTh ROMOJIHUTENIBHBIM FeOXHMUYECKHM OKa3aTeNeM yCIOBUi 3a-
XOpOHEHHs B MEpUON O0CaAKoOOpazoBaHWUA M MOKA3aTeNleM IeOXMMHYeCKOH
MCTOpUM BMELLAIOLIM X NTOPOJ, HAPAAY C IPYTHMH MCCIIENOBAHHAMY — T€OXUMH-

YeCKHMH , MUHE AJIOTHYECKHMH , IETPOT paduHeCKUMH H T 1.



Tnasa V

TEOXUMHUA AMHHOKHCJIOT
OCAJOYHBIX IIOPO/J

M3BecTHO, 4YTO MpaKTUUECKH BCE OCAZOYHble MOPOIbI CONEPXKAT OPTaHH-
YyecKOe BeliecTBO. B OCHOBY mnpeacTaBieHHH 00 MCTOUHMKE 00pa3oBaHus
OpraHMYeCcKOTO BeElIeCTBA B OCAMOYHBIX MOPOJAX LENIECOOOpPA3HO MONOXKHUTH
NPUHLMN aKTyaJM3Ma, 3aKJIIOYAIOIIMHCA B TOM, YTO B IEOJIOTHUECKOE BpeMs
sBoMmolMA 3emid Obima oOYCNIOBJIEHAa OOHUMM M TEMH Jke MPHYMHAMH,
KOTOpble [OEHCTBYIOT KaKk B Halle, TaK W B Ipexuee Bpema [206].
Hckonaemoe opraHpueckoe BEILECTBO 00pa3oBanoch B [IPEBHMX BOMHbIX
OacceifHax B pe3yNbTaTe OCaaKOOGPa30BaHHSA, OCAAKOHAKOMIIEHHA U (HOPMH-
pPOBaJIOCh OAHOBPEMEHHO ¢ OOpa3oBaHHMEM BMelalowled noponel. B cBA3u ¢
3THUM COCTOSIHHE OPraHMYeCKOro BEIIECTBa OO0 HEKOTOPOW CTEMEHM MOXCT
OTpaXaTh MPOLECChl, NMPOUCXOOMBLIME B IMpOLECCE [MareHe3a M KaTareHesa
OCafIOYHBIX OTIOXKEHUH.

Kak ©Oputo nokaszano B III rnmaBe, THN ocafOYHbIX OTJIOXKEHHH M CBSA3aH-
Hble C HHM OKHCIIMTENIbHO-BOCCTAHOBUTENbHbIE YCJIOBHSA, CO3AIOLMECH B
npolecce 0CagKo0Opa3oBaHUA U AaJlbHEHIUEro AMareHe3a OCafOYHbIX OTIIO-
JKEHHii, OKa3bIBAlOT OrpOMHOE BIMAHME HAa HAKOIUIEHHE W COXPAHHOCTL
OpraHMYeCKOro BelieCTBA B OCaaxax. B To xe Bpemsa opraHMueckoe Bewiec-
TBO OCAJKOB TAKXE€ OKAa3pIBAET BJIMAHWE HAa INPOLECCHI, NMPOUCXOAAIME B
0CajiKax, Ha OKHUCIIMTENIbHO-BOCCTAHOBUTEIIbHbIE YCNIOBHA Cpedbl. JTO HAacT
OCHOBaHHME . [VIs1 YCTAHOBJIEHHsA MpPHYUH OTHOCHTENIBHOTO HAKOIUJIEHHA, CO-
XPaHHOCTH M NpeoOpa3OBAHMA OPraHMYECKOrO BEILECTBA B OCA[OYHBIX OTJIO-
XEHHAX PAa3HOTrO TreONIOrMYECKOro  BO3pacTa, BKIIOYas  JOKeMOpuil.
HM. CrpaxosbiM [233] nokasaHa Gonblias pojib OpPTaHHYECKOTO BELIECTBA
B Mponecce OMATeHETHMYeCKHX OOpa3oBaHMit CyGaKBalbHbIX OCaJKOB.
A.3. KoHropoBmy u gp. [136] moxasanu aHaspoGHbie MpeBpauwieHHA Opra-
HUMYECKOTO BelIeCTBA B [PEBHUX MOPCKHMX OCaaKax. BbIIO BbICKA3aHO
npencraBjieHHe O MpeobGpa3OBaHUAX CaMpoMNeNieBOro pacCcesHHOro OpraHi-
YeCKOro, BelIeCTBA Ha CTAOMM OMareHe3a OCafgKOB.

B ocapgounbix Mmopopax BCTIpevalorci Kak GecopMeHHble BKITIOUEHHUA
TEMHOOKPALIEHHOTr0 MCKOMAaeMOro OpraHH4eCKOro BEILECTBA, TAK M BKIIIOYE-
HMfl, COXPaHMBIIMEe CTPYKTYpY MHKPOCKONHMYECKHX PAaCTEHM#, crop, oCTal-
KOB J>KMBOTHbIX (HACEKOMBIX, PaKOBMH, MEJIKMX PaKooGpasHpiXx M Ap.)-
E.JI Jlapckoit [155] 6bun0 MccremoBaHO mpy MOMOWM MOJNSPU3ALMOHHOIO
MHUKPOCKOINA pacceIHHOE OpPraHWYeCKOe BELIECTBO B Me30-KaHHO3OHCKHX
OTNIOXeHuAX 3amasHoro IlpemxaBkaspsa. OHa yCTaHOBHIA HajlMuMe HeCKOMb-
kux (opM Mopdomormueckux pa3sHOBHOHOCTeH, W3 HMX Haubomee pacmpo-
CTPaHEHHbIMH OKa3aJIMCh: 1) Membyailllie YTIMCTbIE YAaCTHYKM, XAOTHUECKHU
pacrmonoxeHHble B OpOfie; 2) KpYMHbIE YIJIMCTbIE UYACTHUKH, HHOTZA CO-
XpaHAwlye CTPYKTYpY. PaCTHTENbHbIX TKaHed; 3) AMCIEpCHOE TEMHOOKPA-
UIEHHOE OPraHWYecKoe BEIUECTBO B CMECH C TJIMHMCTOH WM KapGOHAaTHOI
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Maccoit mnopoppl; 4) NpoXwikH aMopdHOro OpPraHMYECKOro BEILECTBA,
npe/crapisiomye Coboi Oyppie B MpOXONAIIEM M OTPaXKEHHOM CBETE,
YAJIAHEHHbIE BKJIHOYEHHA Henpasunbuoﬁ d)Opr[. B ocamouHbix nopopgax
6bli OGHApYXEHBI OCTATKM ApeBHUX BOMOPOCIEH NOKeMOPUHCKOro Mepu-
ona [56], cnopbr gpeBHux pactenuit [178, 179, 180], cnopsl rpu6OB H T.4.
CoXpaHMBLUMECA B OCafgOYHBIX MOPOAAX OCTAaTKH MMKPOCKOMHYECKHX
CTPYKTYp PACTUTESIbHOTO H XXMBOTHOIO MPOHCXOXKJIEHHA YyKa3blBalT Ha TO,
YyTO OHM MPHHUMAJIH YYaCTHE B OpPraHMYECKOH JKM3HM IPEeBHUX MoOpel U
nperepmnesyii H3MEHEHHA B MPOLECCE NHAareHe3a u uanbueﬁmero npeoﬁpa3oaa-
HUSL OCafloYHbIX MOpPOJ H, CNEeJOBaTeNbHO, SBJIAKTCA €CTECTBEHHBIMH HX
KOMIOHEHTaMH.

AMHHOKHUCIJIOTHI B MOYBAX, TOPPAX, YIJIAX

Tloussl, TOpd, yrnu oGBMHO COAep)KaT 3HAYMTENIbHOE KOJIHYECTBO Opra-
Huueckoro BemectBa. Topd M yroms -XapakTepuU3ylOTCA BBICOKHM COfEp-
KdHUEM YITiepoia. B moyBax aMHHOKHCIIOTBI HAXOOATCA KakK B CBOGOIHOM
cOCTOAHMM (MpOAYKThl OOMeHa BelleCTB MHKPOOPTaHM3MOB, MNPOAYKThI
pacrnafa pacTHTENIbHBIX M >KHBOTHBIX OPraHM3MOB), TaK M B CBS3aHHOM — B
Bujlc GejIKOB MHMKPOOPraHH3MOB M pAaCTE€HHH, B TyMHHOBBIX KMCIIOTaX.
B.U. BepHapckuit [38] xapakrtepu3oBaji MOYBbI HE TOJIbKO KaK Cy5CTpar,
Ha KOTOPOM pa3BHBaeTCsi PACTHUTENIbHBIA M >KHBOTHBIM MHp, HO TaKXe Kak
o6iiacth GUochepsl, rae HauboNee MHTEHCMBHO MAYT pa3HOOOpa3Hbie XMMHU-
yeckde peakuud. CreBeHcoH [529] ompememn, yro B moyBax or 29 o
31 % pacTBOPUMOrO 2a30Ta HAXOAUTCA B BHUOE A -aMMHOKHKCIOT. B mnousax
6bi11 MACHTHDHLUMPOBAHbBI BCE aMWHOKHCIIOTHI, BXOAsAIIME B COCTaB GelkoB
pactenuit U xuBOTHbIX [119, 133, 134]. Kpome OGBIYHBIX 1A pacTeHHi M
XHMBOTHBIX aMHHOKHCIIOT, 6bUTH OGHapy>KeHbI B MOYBE G-, € THAMHHONNMEITH-
HOBafi KHCIOTa M [(-alaHWH, Y-aMMHOMACIIAHAA KMCIJIOTAa, XapaKIepHble I
MHKPOOPTaHU3MOB.

B mouBax HempepbiBHO NPOMCXOOMT OTMMpaHHE PacCTHTENIbHbIX M XHUBOT-
HbIX OpPraHM3MOB, MPOMCXOOMT pacmaj, TKaHed U OCBOGOXOEHHE OpraHHYeC-
KHX COoeqUHEHMN Gonee NpPOCTOro COCTaBa — aMHHOKHCIIOT, YTTIEBOAOB,
KHpHBIX KHCJIOT, (EHONBHbIX COeIMHEeHMi M Op. B JTuX mpoueccax orpom-
Hylo pONlb MIPalT MHMKDOODPraHM3Mbl, HX (EpMEHTATUBHbIE CHUCTEMBI.
Bewecta, o6pasywupmeca B npouecce GHOMOrHYeCKOro paspyllieHHs opra-
HU3MOB, CJIY)KaT MaTepHanoM [ [OCTPOEHHUA MOJIEKYl TyMHHOBBIX
KHCJIOT pasHOH CTeNeHH MojnMMepH3auuu. UccreoBane TyMMHOBbBIX KHCIOT
Noyp mpencrTaBiseT GONbLIOH MHTEpeC, TaK KaK 3TH NPOAYKTbI BTOPHYHOTO
CHHTE3a MOTYT CIIYXXMTb KJIIOYOM [UISl MO3HAHUA OPraHHYECKOIO BEIIECTBA
TopoB M yrieil. M3BecTHa GOMNbLIAA POTNb T'YMHHOBBIX KHCJIOT B T€OXHMMWH
noys [89, 90, 169]. I'yMHHOBble KHMCIIOTHI AKTHBHO YYacTBYHOT B MpOLeEC-
CaX KOHLUEHTPALMHM W MMUIpalMH pedKHX INIeMeHTOB B mouBax. OHM o6pa-
3yI0T BHYTPHKOMIUIEKCHbIE COE[IMHEHMA CO MHOTMMHM MeTasaMH, KOTOpble
B 3apucuMoct OoT pH cpenwl mpuoGperaror GONBUIYI0 MOABHXKHOCTL WIH
06pa3yioT MpouHble HepaCTBOPHUMblE COEOMHEHHUS.

BomnbumMHCTBO aBTOPOB YyKa3blBaloT, YTO AMHHOKHCIIOTHBIH COCTaB T'yMH-
HOBbIX KHMCJIOT M3 pa3Hbix NMOYB B o6meM onHopogeH. Ilpu KHCIOTHOM
TUAPONH3e MOYBEHHBIX TYMHHOBBIX KHCTIOT OKOJIO MOJIOBHHBI a30Ta NEpexo-
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OMT B pAacTtBOpP ¥ MpEACTaBJIEHO aMHJaMH, MOHO- M IMAMHHOKHCIOTaMy
[133]. M.M. KoHoHoBa u A.B. AnexcanmpoBa [134] uccnemoBamu npy
noMol xpomartorpaduu Ha Oymare cOCTaB aMHHOKHCIIOT B Mpemnaparax
TYMHHOBBIX KHCJIOT, BbI/IEJIEHHbIX U3 Pa3HbIX IOYB, a TAKXXe COCTaB aMHUHO-
KUCIOT B Tpernaparte, NMOJIyYEHHOM W3 MUTATEJIbHON Cpedpl TIIEHOK YHCTOl
Kynstypbl Aspergillus niger u Penicillium. HWmu 6buto moxasano, uto
TeMHasfl OKpacka, oBpa3yliowasacs B MUTaTelbHON Cpelle B pe3yNibTaTe OTMH-
paHUA KJETOK HCCIefyeMbIX MHKPOOPTaHM3MOB, OOycCioBNleHa 0Gpa3oBa-
HUEM TyMMHOBBIX KHCnOT. CornacHo M.M. KoHOHOBOH, npoaykTsl 06MeHa
BEWIECTB MHKpDOOPTaHA3MOB B BHIE OKMHCIIMTENIbHO-BOCCTAHOBHUTEIbHOM
cuCTeMbl (XHHOHbI) MpH B3aHMOJEHCTBHH C aMHHOKHCIIOTAMM YYacTBYIOT B
CHHTe3e TYMHMHOBBIX KHUCIOT. AMWHOKHCIIOTHI B THAPOJIM3aTaX I'yMHHOBbIX
KHMCIIOT OGHapyXeHbl B MOCNie[JHee BpeMs pAAOM Hccrienosartenei [91, 97
169, 134, 296, 303]. BbpemHepom [296] mociie THAPONM3a T'YMHHOBBIX
KHCJIOT, BBIENEHHbIX W3 pasHbIX MOYB, 6bUTM OGHapyXeHbl Clemywolle
AMMHOKMCIIOThI: (eHWIAJIaHUH, JNeALUH, W30NeHLUMH, BaJMH, a-aJlaHuH, TIiy-
IMH, TPEOHMH, CEpHH, aclaparMHoBag M INyTAMHHOBAsA KHCJIOTA, IM3MH, apri-
HUH, THCTUOMH, NPOJIMH, OKCHIIPOJIHH, THPO3UH, 4-aMHHO-N-MACNIAHAA KHCIIOTA,
f-anaHuH, y-aMMHOMAC/IAHAsA ¥ LMCTEHHOBasA KUCNOTA. [Toka3aHO, YTO ITH amH-
HOKHCIIOTbl BXOIAT B COCTaB 'YMUHOBBIX KMCIOT B ¢OpMe KUCIOT U MEMNTH-
noB. Iomo6Hble pe3ynbTaTel GbutH paHee monyueHnl C.C. JlparyHoBbiM [85)
Npy FMAPOJIN3e T'YMHHOBBIX KHCIOT U3 Topda, yepHO3eMa  nop3ona. B ruapo-
nu3aTax ryMHHOBbIX KMcNoT Koyncon [303] xpome OObIMHBIX aMHHOKMCIOT
o6Hapy»al TaK)Ke aMUHOKHCIOTbI HeGEJIKOBOTO MTPOHCXOXKIEHUA ! A-aMHHO /-
MaCJIAHY10 KHCIIOTY U 3 4-OMOKCHGbEHHITaNTaHUH,

UccnepoBanuss H.I'. 3vipuHa u pgp. [118] nokasanu, YTo TyMHHOBbIE
KHCJIOTBI Pa3HbIX THMIMOB MOYB PA3NMYalTCA MO AGCOOTHOMY COHEPXKAHHMIO
aMUHOKMCIIOT. TI0 MX [aHHBIM, cofepXKaHHe AMHMHOKMCIIOT B TyMHHOBBIX
KHMCIIOTaX U B (yJIbBOKHCIIOTaX M3 YEpHO3eMa M AEPHO-TNOJ30JIMCTOMH MOUBbI
cnenyonee (B MHKPOMOJAX Ha 12 aBCONIOTHO CYXOro BelecTBa):

B ryMHHOBBIX KHCIIOT3X B ¢ynbBOKKHCNIOTEX

‘U3 mepHOBO-
MOA30KCTbIN

H3 pepHoBoO-

H3 yepHo3se-
: TNOA30IHCTBIX

H3 yepHoO3e-

Ma noys Ma f10YB

AcnaparmHoBast KUCioTa + 182,6 238,7 132,1 2549
+ cepuH + TJIHUMH
T'nyTamMuHOBasi KHCIIOTa + 68,9 104,5 112,5 105,2
+ TpeoHHH
a-aNaHuH 53,8 53,0 42,1 52,8
Banux + MeTHOHHH 30,4 52,2 36,5 423
JNetuusx 25,0 44,5 22,6 22,7
JInzun 27,0 54,4 8,6 10,1
T'nctupmy 20,8 32,1 6,6 6,4
ApPruHHH 19,3 294 2,8 4,7
AMHHOMAC/IAAHasA 11,9 22,0 18,0 23,9
TMponun 11,5 9,8 7,8 6,4
Tuposun 6,1 10,9 54 4,0
DeHnnanaHux 10,9 10,5 8,2 3,7
Uuctun 4,3 5,8 8,5 6,1

Bcero 470,1 687,6 468,9 545,0
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OHM YCTaHOBHWIIM pa3jiMiMe B CONEPXXAHMH aMHHOKHCIIOT MeXAy I'yMHHO-
BLIMH M (GYJIbBOKHUCIIOTaMM He TOJIBKO MO KOJIMYECTBEHHOMY, HO H [0 KayecT-
BEHHOMY COCTaBY aMHHOKHCIIOT.

3HayuTeNbHBIH WHTEpEC NPEACTABIIAIOT HMCCNENOBAHMA aMMHOKHUCIOT B
pasubix THHaX TopdoB. XapakTep OTNOXEHHA TOpGAHMKOB 3aBUCHT OT
NOCTYIUIEHHS. BOMbl, OT (U3UKO-XMMHUECKHX YCIIOBHH Cpelbl TOPGhAHBIX
Gonor [125]. B cBA3M C ITMM CTeMeHb DAa3NOXKEHMA pa3HBIX TOPGOB
pasnuuna. Toposl sABNAOICA NepBoOll CTagMedl obpasoBanus yried. OHH
OT/IMYAKOTCA CJIOXHOCTBIO COCTaBa OPraHWYECKOro BelieCTBa. B 3aBHCHMMOCTH
OoT THHa B TOpde COMIEPXHUTCA OMNpeNeNIeHHOe KOJHMYECTBO MaJIOpa3JioXuB-
UMXCA OCTaTKOB pAacTeHMil (HampuMep, HH3MHHBIA TOpd umeer 30—40 %
Pa3NoKEHHsT), KpOMe TOro, MMeercs 3HAYMTEIbHOE KOJIMYECTBO I'YMMHO-
BbIX KMCJIOT W HEpacTBOPHMOi YaCTH OpTaHWYECKOTO BELIECTBA THIA TyMH-
HoB. CarHoBblii BepxoBO# Topd MMeeT 5—20 % pa3IOKMBIIMXCA OCTATKOB
U OYeHb MAJI0 TYMHHOBBIX KHCJIOT. B CBA3M CO CIOXHOCTbIO COCTaBa B
Topdax, TaKk e KaK M B IOYBAX, COMNEPKHICA BeChb HabOp aAMHMHOKHCIOT,
XapaKTepHbIA [UIA JKMBBIX OpraHusmoB. Kpome Toro, B TOpdax, Tak xe
KdK M B MOYBax, Hai[eHbl aMHHOKHMCIIOTbI HEGETKOBOTO NPOMCXOXKIEHHS,
Yalle BCErO XapaKTepHble Iy GaKTepHil — OPHHTHH, UMTDVIy g -aMMHO-
MaCnAMag KicloTa. BO3MOXHO, YTO C [EHCTBHUAMH MHKpPOOPraHu3MoB B
Mopojax M INOYBAaxX CBA3AHO HAIMYME CapKO3MHA, HOPNEHLMHA, HOPBAJIMHA,
KOTOpble OICYTCTBYKWT B BBICIIMX pacTeHMax. Ilo paHHeiM Kacarpahpa,
Tusena [300], B uccnemoBanHOM WMH TOpde obHapyxeHo 18 SenkoBbix U
HeOENKOBbIX AMHUHOKMCIIOT, aMH[ acnapariH ¥ MoyeBHHa. KosiHuecTBO CBO-
OONHBIX, OMNpeMeNAeMbIX N[O THAPONM3a aMHHOKHCIIOT, O4eHb Majlo, a
OCHOBHaf YaCTb aMHHOKHCJIOT CBA3aHA C I'YMHHOBbIMH KHCIIOTAMHM M COXpa-
HuBlIMMHCA Genkamu. B cocraBe I'yMHMHOBBIX, (pYJIBBOKHCIOT W I'yMHHOB,
KpoMe OOBLIYHBIX AaMHHOKHCNOT, B -HeGOJBIIMX KOJNMYECTBAX TakxKe ObUTH
HaiJeHbl aMHHOKHCIIOThI HeGenkoBoro npoucxoxaenus. OCHOBHasg MX 4acCTh
Obuta ofHapyxeHa B BeiTaxke npu pH=1,0.

Mo pauneim B.E. PaxoBckoro u W.A. Tamemana [196], conmepxanue
aMHMHOKHCIIOT B HM3WHHbIX TOopdax komeGnerca or 5,7 mo 10,3% (ua
opraHnueckoe BewiectBo Ttopda). C.H. TouenshukoBa u C.I1. fIGmoukuHa
[245] nokazamm, uTo Oflee COOEpXKaHHE AMUHOKMCIIOT BO3pacraeT C yBe-
JIMYEHMEM CTelleHM pasnoxenusa ¢ykcym-topda (ot 5 no 20 %), a obuwwit
coctaB aMuHOkHCHOT (15) He m3mensmercss. CocTaB M COOEpXKaHHE aMMHO-
KHCIOT B TOpde OHM CBA3BIBAT C GHOreHHbIM [IEWCTBHEM MUKPOGIIOPLI.
Hamuuue a3oTa B opraHMyeckoM BELIECTBE YIJiei pasHOH CTelleHH MeETaMop-
du3ma ycTaHOBNEHO pAAOM ucciepoBateneit [169]. 10.A. XemuyxHHKOB H
A.WA. TuH3Gypr [113] yka3slBaJid Ha MOBbILIEHHOE COIOEPXAHHE a30Ta B
refeUIMPOBAHHOM BEIECTBe YIJIEd MO CPaBHEHHI0 C APYTHMH MHKPOKOM-
NMoHeHTaMM. Hamuuue asora B yrisax sABIsercs ONHMM H3 [OKa3aTeNbCTB
yyacTHsi MPOOYKTOB IpeBpalleHus GeNKOBBIX COEOMHEHHWH PacTUTESbHOIO H
XMBOTHOT'O NMPOMCXOXJeHUs B 0Opa3oBaHHM yrned.

ITocne - ruApoONH3a aMMHOKMCIIOTBI 6bUIM OOHapyxeHbt B Oypbix, KameH-
HBIX YINIAX M Jaxe B aHTpauMraX. OMHAKO B Yrnfax KOJIMYECTBO aMHUHOKHC-
not mourd B 100 pa3 MeHblile O CPaBHEHHIO C €ro colep>kaHHeM B Topdax.
Mo paunbiM Jeredca W Baitopa [307], B KaMeHHOM Yriie BEpXHEro
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Kap6oHa AMMHOKHMCIOTE cocTaBsum 1,3°107°%, B Tpex 6ypbIxX yrusx —
4,44-10"3%, 3,76°10"2% u 10,08-1073%, 8 10 BpemMa kak B TOpdax —
233,10°1073%. AMHHOKHCIIOTBI Takxe ObUIM HaiifleHbl B yIiAX pasHOR
crenend meramopgusMa [390], Jleman u Ilpaumosckuit [450] wuccneno-
BaJIi aMHUHOKHCIIOTHBIH cOCTaB B Gyppix yrnsax. Tak, B peilHCKOM YyTiie
TPETMYHOrO TlepHopa. ObUIM HalieHbl TIJyTAMHHOBas W aclaparuHoBas
KHCJI0Ta, [NHLMH, aJlaHHH, NPOJIMH M aCMapardd, B BUIE CJIEIOB — TPHIITO-
dbaH M neAIMH. B HcCENOBAaHHOM MMM  MCITAHACKOM yrile OGHAapYyXXeHO
3HAYMTENIbHO OoJiblile AMMHOKMCIIOT, Y€M B PEHHCKOM yTIIe, B 3HAUHTEINIbHbIX
KOJIHYeCTBaX OINpefeNIeHbl OCHOBHbIE aMHHOKMCIIOTBI, B MAJIBIX KOJIHYECTBAX —
Tpuntodan, BajMH M JehuMH. B - TO e BpeMa B pypcKOM YTIie
(xapboH) ompedesieHbl TOJBKO HEKOTOPble AMHHOKHMCIOTHI. B HeM Obinu
HaH[ieHpl OCHOBHblE AMMHOKMCIIOTHI, [JIMLMH, acMapardHHOBasg M TJIyTaMHHO-
Bag KHUCIOTa, CJeAbl BaIMHA W JyedlMHa. [Ipu wMcclepmoBanum aHTpa-
UHTa YAaNoch OOHAapYXKMTb TOJNIbKO acNaparMHOBY, IYTaMMHOBYI0 KHCIIO-
T ¥ rMuMH [390]. Beuto mopcuMTaHo, 4ro M3 O6LWEro COCTaBa AMHHO-
KHMCJIOT B TMADOJM3aTe aHTPALMTA HAa [OJNI0 acCaparyHOBOM KMCIIOThI NMPHXO-
putca 12 %, Ha PONIO TIYTaMMHOBOH KHCIOTHI — 40 %, a Ha JOMI0 TJIMLMHA
— 48 %. 3uaunTenbHOe YMeHbllleHWe KOJIMYeCTBa aMUHOKHUCIIOT, Ompefesise-
MBIX B TMAPONM3aTaX AHTpaiudiOR, M0 CO2BHEHWI ¢ OVDLiME YTIISIMM CBs3a-
HO C YIUTOTHEHWEM apOMAaTHYeCKOro sAJpa M TOTeped OOKOBBIX LeMmei
MOJIEKYJl YTONBHOTO BeIleCTBAa. BepOATHO, OCTaTKH a30Ta B AHTpALMTAX
BXOJAT B COCTAB TMIPOAPOMATHYECKHX KOJEL.

AMHWHOKHUCJIOTHI B APYTHX OCAAOYHBIX OBPA3OBAHHUAX

Hedt 06BMHO cOMEpXAT OueHb MaJsbie KONMuECTBA amuHoKHcior. [lo
paHHbiM Jerenca u Baiopa [307]), B Hedtu onpepeneHo 0,075-1073%
amuHokHCiIoT Ha 100t yrmepoma. Hamuuve B nedTH a30THCTBIX M CepHuc-
Tbix coenuHeHuit H.B,Baccoesuu [31] cBaA3biBaeT ¢ yyacTeM GenKOBbBIX
coenuHeHud B HedTeoOpa3oBaHWK. DBONBLIMHCTBO HCCIENOBAaTeNeH CYHMTAIOT,
YTO OCHOBHBIM GHOXMMMYECKHM HCTOYHHKOM He(pTAHBIX YriieBOJoOpOZOB
ABJIAIOTCA XHPbI U >KUpHble KHUCIOTHI. B TO e BpeMs Jpnman [338, 339]
CuMTaeT GeNIKH MCXOOHBIM COeAUHEHHEM I OpraHHYeCKOTO BElleCTBa Hed-
TH M CBA3bIBAET CTPYKTYPbI OTAENbHBIX AMHHOKHCIIOT C COOTBETCTBYIOLMMMU
YTJIeBOZOPOAAMH: aJIaHWH M aclaparMHOBYI0 KHCJIOTY — C 3TaHOM, 7y -AMHHO-
MaCIIfIHY10 KHUCJIIOTY M IJIyTaMHHOBYIO KHCIIOTY — C HODMAJIbHbIM OyTaHOM,
B&JIHH — C H300YTaHOM, JICHIIMH H H3OJICHUMH — C M3OMEHTAHOM H T.JI.
Obpa3oBaHHe YrieBOOOPOAOB M3 AMHHOKHCIIOT MOXET MPOUCXOAMUTh BHOXH-
MHYECKHM NYTEM HA OCHOBE PeaKuMid JE3aMHUHMPOBAHMA M NexapGOKCHIIM-
poBaHusa. OmHako [pyTHe HccliefloBaTeNd He cyMTalT GesikM MaTepHanom
A o6pa3oBaHusA HedTH.

HecomuenHo, uTO0 oOf6pa3zoBanue HedrTeir M CNaHUEB OPOUCXOOUIO B
yCJIOBHMAX, OTIMYAIOMIMXCA OT YCJIOBUH 0O6pa3oBaHMsA yrie, B CHIBbHO
ODBO/IHEHHOM OEeCKUCIIOPOAHOH cpelle, Ha AHe, OKONO 6eperoB [pEBHMX
Mopeil WiM BOJOeMOB KOHTHHEHTaJIbHOTO MpPOUCXOXKAEHHA. bbuio ycraHos-
JIEHO, YTO OpPraRMYecKasd YacTh CJIAHLEB COMEPXKUT aMHHOKHCIOTHL. I'eprthep
- n KpoenenuH {356] rugponuzoBanu nocuuoHueBbiit cinaney (®PT) ropckoro
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Tabauya 21
KonM4eCTBEHHBI COCTAB CMECH AMHHOKHCIOT
M3 MAPONM3aTA KeporeHa NWKTHOHEMOBoro cnamua [176]

Conepxanue Conepxatine
AMHHOKHCITIOTA OT CyMMbl aM¥- AMHHOKMUCI0TA OT CyMMb! dMHA-
HOKHMCIOT, % HoOKuUcno1, %
TiMunH 71,8 AprUHHUH 5,9
AJlaHUH 17,6 Mponuu 10,6
Y-AMHHOMACTIHa st 3,0 DeHunanaHmH 4,0
Basimu - 11,7 HeunpeTHpuuMpoBaHHOC 9,0
UsoneHunn 6,9 COCMHECHHUC, pearupyo-
JlcumnH 10,4 LICE ¢ HUHI'HAPHHOM
1'iyraMuHoBas 1.5 (paccuuTaHO Ha APTHHUH)
Cepun 5.5

nepuoaa, KEporeH KOToporo copepxan 2% asora. B rugponusare npu
noMowM xpomartorpapun Ha Gymare GbUIO YCTaHOBJIEHO 19 aMMHOKHCHOT.
JLA. Hanna u A.C. ®omuHa [176, 177] uccnemosanu oboraiieHHyo ¢pak-
UMI0 OUKTHOHeMOBoro cnaHua IlpuGantuku. B pesynprate rugponusa o6o-
ramenHoN GpaKUUK IHKTHOHEMOBOTC CJIaHLUA NpU NOMOIIM XpOMAaTOrpauu
Ha Oymare uMM Gbuto ompepgeneHo 11 amuHoxucnor (Tabn. 21). Bceero
nonyyeno 30 % a3zora B pacTBOpUMON ¢OpMe M3 KeporeHa AMKTHOHEMOBO-
TO CJIaHLUa. ABTOpbI 3aKJIOUMIIM, YTO B 0OGpa3’oBaHMM KeporeHa CJIAHILEB
NPUHAMAJIN y4acTHe TPOLYKTbl Pa3jioxeHHs OeJIKOB PacTHUTENBHOrO, XXHUBOT-
HOTO M BGaKTepHaNbHOrO NMPOUCXOXKOeHUA. [INKTHOHEMOBBIN CraHel HCCledy-
€MOro MeCTOHaxOX[\eHusA Muapily OTHOCHTCSI K BepXHeMy keMGpuio. Ilpen-
0JIaraioT, YT0 OH 0Gpa3cBajICA B YCIIOBMAX MoOpckoro bacceiiua.

AC. domuna u JIA. Hanna [177] ompepensuiu Takke aMHHOKHCIIOTHI B
OpeBHHX TOpPHYMX CraHuax. B cnaHuax GbUIM OnpeneneHbl aMHHOKHCIIOThI H
ApYTHMH HccnedoBatenamu  [280, 298, 356, 393, 425, 480, 534, 535].
Cresencon ¥ gp. [530] ompemensnu comepkaHHe a30Ta B CNAHLUAX U
rpanutax. OHM npuLIIM K 3aKJIlOUYEeHHIo, YTO OCHOBHAasA YacTh a30Ta B
IOpoJax HaxoauTca B BHAE GUKCUPOBAHHOTO aMMOHHA B CHIMKATHBIX
peuterkax MuHepanoB. [Ipupona a3orta, 3akiOUeHHOro B TpaHUTE, OCTAETCA
Heu3BecTHOM. OfHako aBTOp [eNaeT MpeAroNioXeHHe, YTO a30T HAXOOUJICA B
cyGcTpate B MOMEHT OpPMUPOBAaHHA MHHEPAIIOB.

XapakTepHbl Takxke HCCIeNoBaHMA CTEBEHCOHa MO pacmpelelieHUI0 a30Ta
B 6 naneo3oMckux cnaHuax. OCHOBHasg Macca a30Ta B CJIAHUAX I1aJIe0301
HAaXoOunach B BuJe (UKCHPOBAHHOTO aMMOHHSA, HO BCe HCCIIC[IOBaHHblE UM
CJIaHLbl COAEPXKAIM a30T aMuHOKHUcnor. CornmacHo A.b. Ponosy [203], cpen-
HCe COAEpXXKaHHe OpT2HHYECKOro yriepofa B mnopofax Pycckoit mnatdopmbi
xonebnerca B mpegenax 0,06—0,39 %. ConmepxkaHue a30Ta B IJIMHAX, CJaH-
11aX, U3BECTHAKAX OOBIYHO OYeHb Mayio U cocrapnser He Gonee 0,05-0,1 %.
bpurrc [298] nokazan, uTo craHUBl, COJepXKAliMe TPANTOJIMTBL, a TAKXKE
cpenHekeMOpHHCKHE HW3BECTHAKH, COAepiXKallie TpUIOOMTHI, BepXHEWpCKHe
M3BECTHAKH, apTHIUIMTBI, HMEIOLHEe B CBOEM COCTABC MCKOMaeMbie MOJUIIOC-
KH, U [pyrHe TMOpoAbl, HMeKWIUHe B CBOEM COCTaBE€ HCKONAaeMble OCTATKH
IpeBHHUX OpraHM3MOB, BCErfia COMAEpPXaT AMMHOKHCIOTbl GOnee Mpocroro
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CTPOEHHA — aJlaHUH, JIEHUMH, BaJlMH, TPOJIMH, IJyTAMHHOBYIO M acMaparuHo-
ByI0 KHcHOThI. [IpHCYTCTBHE 3THX AMHHOKHMCIIOT ObUIO YCTaHOBJIEHO TaKike
B OCaJOYHbIX TOPOHAX, COMAEPXKALIMX MCKONaeMOoe OpTaHWYeCKoe BELECTBO
B aMOpP(HOM WJIM JHCIEPCHOM COCTOSHHH.

AnonckuM uccneposatenieM Urtuxapoi [414-418] 6bino uccnegoBaHo
CO/lep)KaHHe AMHHOKHCIIOT B OCafOYHbIX OTIIOXEHHAX BEPXHEro KaiHO30s
fAimonun (B 50 o6pasuax mnopop). I'paHuibl COOpPXKAHUA AMHHOKHCIIOT
coctaByifitoT 0T 900—1800 mMKke/2 B OCagOUHBIX OTJIOXKEHHAX TOJNOLEHA MO
4—15mKe(e B ocamouHbiX mopojax MuoueHa. B 2 oGpasuax mopoj u3
OJIUTOUEHa AMHHOKHUCIIOTI He oOGHapyxenbl. Bcero B 40 obpa3uax OGbuio
HaWpeHo 19 aMHMHOKHMCIIOT, U3 HHUX 17 0OOBIMHBIX g -aMHHOKHCIIOT, KpoMe
TOro, Y -aMHHOMACIAHAA KHCoTa U B-anaHuH. [lo MHeHuio aBTOpa, aMHHO-
KHCJIOTBI B OCafikaXx HaxoAfATcAs B ¢opMe HeGelKOBBIX MOJMMEPOB THIIA
TYMHHOB M KEpOT€Ha. y-AMHHOMACIAHAA KHCJIOTa U (3-aJlaHHH He ABJIAIOTCA
NpOIYK TaMH IareHe3a a-aMHHOKHCIIOT, a8, CKopee BCEro, CBsI3aHbI C HefcT-
BHEM MHKpOOpraHMamoB. HMruxapa takxe OOHapyKHl B HCCIIEIOBaHHBIX
OCaJIOYHBIX OTJIOKEHUAX aMMHOcaxapa [416]. AMuHocaxapa 5buUmM O5Hapy-
XeHbl B OCAIOYHBIX MOpOJAX TaKxKe APYTHMH uccnemoBarensmu [91, 97.
169, 310, 501, 545]. B cBf3M C ITMM YMECTHO BCIIOMHHTb, YTO elLU€ B
1938 r. B.A. YcneHckuii, WCCNeNoBaBUME OPraHWYeCKOe BEMISCTRO pazmyM-
HbIX THMOB OMKTHOHEMOBBIX CJIAHLIEB, OTMETHI B HHX BbICOKOE COfepXaHue
a30Ta ¥ OOBACHHI 3TO PUCYTCTBHEM B ApeBHHUX GacceiHax BelleCTB XHTHHOBOIO
TUNA, B KOTOPbIX aMHHOCaxapa SIBIAIOTCA MOHOMEpaMHM XHTHHa M MOHO6-
HpIX emy nonumepoB [248]. AmuHOKHCIOTHI GbUtH OGHApYXeHbI B OCa/IOY-
HbIX MOpojax KemGpus v paxe pokeMOpua [388]. Tak, B Tyxomure u3
oTNIoXKeHHH cuctembl BurBatepcpann (KxHas Adpuka), BO3pactT KOTOpPBIX
2700~ 3000 mnH. ner [495], a Takke B moriomHuTtax HxHoit Adpuku Bo3spacra
2700 muH. net 6bUTH OGHApY KeHbl aMHHOKHCIIOTEL  [476]. Kak oTMeuaror
WH. KpsutoB u P.A. Bacuna [149], B Haueit ctpaHe HauGoJee OETAIBHO
M3yYeHb! UIYHTHTOBbIE NOpOAbI U3 ATYIMHCKHX oTnoxenuit Kapemuu (reo-
norvyeckuit Bospact okono 1800 muiH, siet) . Comepkanue  yriepopa B HMX
kone6nercss or 1—3 1m0 99%. Ha ocHOBaHMM [JaHHBIX H3OTONHOTO COCTaBa
yTjiepofa LUIYHTMThl HEOOXOOMMO MPUYMCIIMTL K OGpa3oBaHUAM GUOreHHOIO
npoucxoxyenua. OOHAKO ApHUpOAA LIYHTHTOB €LUE HesCHa. B LIYHrMTOBBIX
1 yriucTeix nopopax A.I. Bomormuu u pp. [58] o6HapyxwnM amMuHOKHC-
JIOTBI.  AMHMHOKHCIIOTbI OGHApysKeHbl B 10POJAX, [NI€ YCTAHOBJIEHO 3HAYMTEITD-
HOE KONMYECTBO CTpOMaToiMTOB. CTpPOMAaTOJNMTBI — OpraHuyeckue obpa-
30BaHHA, KOTOpblEé BCTPEYAIOTCA TI/1ABHBIM 0Gpa’oM B KapGOHATHBIX MOpO-
Jax M MMelT onpefesieHHble TeKCTypHble M CTPYKTypHble OCOBEHHOCTH.
BepoaTHO, OHM ObUIH CBA3aHBI C XXKU3HE[EATENIBHOCTbIO APEBHHUX CHHE-3eJle-
HeIX Bomopocnelt [S6, 148, 149]. H.3. Cepruenko u coast. [209, 210]
0OHapyusiM B [peBHEMIIMX OTIOXKeHUAX cnaHues Kombckoro monyoctposa
12 cBA3aHHBIX AMHHOKHCIIOT, CBOGOIHbIE AMHHOKHCIIOTbI H YTTEBOIBI.

OpHako onpefeneHHs aMHUHOKHCIIOT B MOPOJAaX JOKEMOpHsA €lle OueHb
PeAKH ¥ YaCcTO TaM ecTh MNPUMECH aMHHOKMHCIIOT COBPEMEHHOH MHKpO-
¢noper. B TO e Bpems, kak OTMevawT B cBoell MoHorpaduu Cs.B. Cupo-
perxo u A.B. Cupopenxo [212] B rumepreHHbIx 0Gpa3oBaHMsAX gokeMGpust
YCTaHOBEHa OMNpe[eNieHHasA poJib  OPraHHYecKoro BeuecTBa BO  BCeX
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NOBEPXHOCTHBIX MPOLECCAX. ABTOPBI [aloT CBE[ECHHA O LIMPOKOM pacmpoc-
TPaHEHHH NOpOf J0KeMOpHA BO MHOTMX MECTaX 3eMHOTO lapa, NpelcTaB-
nAoumx coboit rpadur, rpaduTONIbI, YepHBIE YTIMCTbIE TOPOOBI M Aae
IPOCIION HACTOSAIUMX YTjied — aHTpauuToB. [0 MX AAaHHBIM, YrIepodMcCTbie H
YTTIepOACOAEpalLHe BKIII0UEHHSA BCera CyIECTBYIOT B IOPOAAX JOKeMOpHs: B
TJIMHUCTBIX CJaHUAX, QWUTHTOBBIX KBAPLMTAX , KBaPUHTOIECYaHHKAX , MPaMO-
pax, OOJIOMMTOBBIX MOPOJAX, MOpPOAAX KaybLM(dHPOBOIO psAfa, B TNIMHKCTO-
CJIARLEBBIX NMOPOAAX, BbICOKOTIIMHO3EMHCTBIX THeHcax. Yrileporconepxaiine
TOPOZBI pexke BCTPEYAIOTCA B CBA3M C KapGOHATHBIMM 10 POJIAMH: MPaMOPaMH,
IONOMHTaMH, KanblHHpaMu. ITO IOATBEpXNaeT NpecTasiienus B.U. Bephan-
ckoro [39] o TOM, uyTO B BOAMBIX GacCeilHaX H OKeaHax OOKeMOpua
HECOMHEHHO CYILECTBOBAJI0 MOLUHOE pa3BUTHE >XH3HH, O YeM CBHOETEIb-
CTBYeT CylIeCTBOBaHMe pAoKemGpuiickux rpadpuroB. CB.B. CugopeHko u
A.B. CHOOpEHKO CYHTalOT, YTO OPraHMYECKHH MaTtepuall, OOHapy>KeHHbIH B
0CafioYHO-MeTaMOPHUECKHX NMOpPOJAaX HOKeMOpHA, HMEET CelMMEHTOTeHHYI0
NpUpoOdy B LEJIOM, Yallle BCEro oH mpexncrtaBiieH rpadputom. Ilpu 310M OHM
OTMEYAIoT, YTO M3OTOMHbIA COCTAB YIJIepOdA. YITIHCTBIX M TpacdMTOBBIX
BbIJIEJICHHA MNEPBHYHO-OCAMIOYHBIX MOpOJ [OKeMOpHsA OTBEYaeT [aHHbBIM
5'3C, cBoiicTBeHHBIX GHOreHHoMy yriepody. Tak, MO HX NAaHHBIM, A
rpaduTOB, CNaHUEB M THEHCOB NOKeMOGpPHMICKOro Bo3pacta 3HaucHue §'3 C
Bappupyer or - 0,98 nmo - 3,55 %. Kak wu3BecTHO, 1m0 gaHHBIM PaHkambi
[496], Hwkuuit npemen 3Havenus 8'3 C gna 6MoreHHoro yriepoga Kones-
nerca ot ~1 go -1,13 %. Jlanpeprpen [446] cuMTaeT, 4TO TpaHHUEH MeEXOy
OMOreHHBIM M aGHOTEHHBIM  YTJIEPOOOM MOXET  CIIYXXHTb 3HaueHHe
53 C =1,69 %. 3aMeueHO OTCYTCTBHE BO3pAcTHOro 3ddexTa B H3OTOMHOM
COCTaBe yTiiepoAa [JOKEeMOpPMIiCKHX Mopod M IMOKa3aHa BepOSATHAsA 3aBUCH-
MOCTb M3OTONIHOTO COCTaBa YTJIepofa OT MCXOAHOH MPHUPOAbI OPraHMueCKOro
BEIllECTBa M XapakTepa ero meramopdusma [212].

Ilupokoe pacrmpocTpaHeHHe OpPraHMYECKOrO BEIIECTBA B MOpOAax JOKeM-
Opus, ero GHoreHHas nmpupofa (maHHbie M3OTOMHbBIX ONpeleNieHHH YTiepona,
reoJIoTHYeCKHe 3aKJIIOUEHWSA) YKa3biBalOT Ha HEOGXOAMMOCTb [AaIbHEHLIEro
M3yUeHMsi aMMHOKMCIIOT B NOPOMAX [0KeMOpus. ITO MMeeT 3HaueHHe TaKKe
H MOTOMY, YTO HCCIIEJOBAaHMS aMHHOKHCIIOT B NMOpPOAAaX MOryT AaTh NOMOJI-
HMTENIbHBIM MaTepHan I CYXMAeHHsA 06 YCIOBMAX HAKOMJIEHHs OCa}I,KOB "
X M3MEHEHMSAX B TEYeHHE TeOJIOrMYeCKOTO BpeMEHH.

bbuio MccrenoBaHO MPUCYTCTBHE aMHMHOKMCIIOT B OCafIOYHbIX MOpPOJAx,
Goratbix oOHKoOnMUTaMH [98]. OHKoONMUTBI OOGBMHO pacCMAaTPUBAT Kak
pesynbTaThl CYLIECTBOBAHHA KOJIOHMH [peBHHX Bojiopociei. Uccnemyembie
o0pa3upl OTHOCATCA K KapOOHAaTHOM Tonule YJIYHTYHCKOH CBHMTbI HOKEM-
Opuiickoro (cpemHepudeiickoro) Bospacta M3 3anapHoro Ilpubaiixanba.
OGpasupr OcamoyHbIX MOpOR, HOrarpIX OHKOJMTaMH, ObIIM OXapaKTepH30Ba-
Hbl M OpefoCTaBileHbl HaM A uccnegoBanma [LIL. Cmomumbim  [221].
O6pasupl 0TOGpaHbI H3 OBHOrO paspesa B GacceitHe p, MitnkTel: oGpasen 1 —
HauMeHee M3MEHEHHbIN, IONIOMHTH3HPOBAHHBIH OHKOJIHTOBBIH M3BECTHAK;
obpa3sell 2 —MONHOCTbI0 OKBApLOBAHHbIH OHKOJIMTOBbIH M3BECTHAK, CO 3HAuH-
TelIbHBIM KOJIM4ECTBOM OHKOJIHTOB; 0Opa3sel 3 — MOJHOCTbI0 OTaJIbKOBaH-
Hbli, OHKOJIHTOBBI W3BECTHAK. DBIJIO HCCENOBAaHO NPHCYTCTBHE CBOGOA-
HbIX M CBA33aHHBIX aMMHOKMCJIOT NPH MOMOIUM XPOMaTorpaduu Ha Gymare.
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P u c. 30. CxeMa pacnonoxxeHHs: aMHHOKHCIIOT Ha XpOMaTorpaMMax Mnocjie TMApOJIH3a
OCafOUYHbIX MOPOA, COAECPXKALLIHUX OHKOJIHTbI

1 — Manas KOHUCHTpauHaA aMHHOKHCIIOT; 2 — cienbl AMHHOKHCIJIOT ; I - OKBapuo-
BaHHbIH OHKOJIMTOBBIH H3BECTHAK; II — OTaJIbKOBaHHbIA OHKOJIMTOBbIMA HU3BECTHAK
IIl — manon3meHeHHBIN 10JIOMHUTH3HPOBAHKbIA OMKONUTORBIA ussectuak; IV ~ pono-
mur Ge3 oHKONMTOB

S

Pe3ynbratel HCCNENOBaHHA COMdEpXKaHHUS CBA3AHHBIX aMUHOKHCIOT B o0pa3-
1IaX MOpo/l MpeJCTaBlieHsl B BHAe cxeMbl Ha puc. 30.

Haunyyinas CoXpaHHOCTb aMHMHOKHCIIOT Obllla YCTaHOBJIEHa B OKBaplo-
BaHHOM OHKOJIMTOBOM H3BeCTHAKe. B 3ToM oOpasue HaiileHo 6 aMHHOKHC-
JIOT B JOCTaTOYHO 3aMETHBIX KojyecTBax. [log MMKpPOCKONOM B OKBaplio-
BaHHOM OHKOJINTOBOM H3BECTHAKE OOHAapyXXEHO 3HAUMTENbHOE KOJIHYECTBO
oixomuroB. [lo pawueiM ILII. CMonuHa, oOKBapLeBaHWE INIPOMCXOAMNO B
NO3JHUX [MareHeTHYECKHX YCIOBUAX. BepoATHO, 3TOT mpouecc MpOoU30LLen
[OOCTATOYHO OBICTPO M pPACMOJIOKEHME OpTraHHYECKMX OCTaTKOB MeXAY
KpHCTaJlJIaMH KBaplia 0OECNeuyMsIo COXpaHHOCT aMHHOKHUCIOT. Kak yxasbl-
Baet ILII. CMonuH, oTanbkoBaHME NPOM3OLWIO Ha CTafWM paHHEro Mera-
Mopdu3mMa u ObUIO CHHXPOHHO cO ckiyamyatocthio. Ilpu 3TOM OHKOMNMUTBI B
OTaNbKOBAHHOM H3BECTHAKE OTJIMMAIOTCA BBITAHYTON JIMH3OBUAHON (opMOH.
IIpepnonaratoT, 4TO0 OHKOJMTH! AeOPMHPOBAIIUCH OJHOBPEMEHHO C arpera-
TOM TanbKa. Bumumo, uMeHHO medopMaimell OHKOJIMTOB MOXHO OOBACHUTH
B I3TOM o0O0pa3sue NpUCYTCTBHUE JIMIUb CJIE[OB 3 aMHHOKMCIIOT — CEpHHa,
TJIMIMHA, TIYTAMHHOBOW KMCJIOTHI U, BEPOATHO, CNEIOB BajiMHA U JICHLMHA.
Ilo comepaHMi0 aMHHOKHCJIOT CpefHee IOJIOKEHHE 3aHMMaeT Majio M3Me-
HEHHBIN [OJIOMMTH3HUpOBaHbIA H3BecTHAK. OO6pasel OOJOMUTa M3 TOrO Xe
palOHa, He COAEpXKalUMii OHKOJIUTOB, UMeEET clieibl 4 aMHHOKHCIIOT HMHOIO
cocraBa. [IpuCyTcTBMe THCTH/IHHA B HEM [aeT OCHOBAaHHE IIpPeNoJIOXUTh
HOIMYMEe TpUMeceit OpPraHMYecKOro BeLECTBa 0boyieeé MONOAOro TIeoNorH-
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ucckoro Bospacra. Bo Bcex mccnemoBannbix o6pasuax nopop ObinM 0GHapy-
eHbl Credbl CBOGOMHBIX aMHMHOKMCIOT, BEPOATHO, — CJiefibl TPHUCYTCTBUA
COBpeMEHHbIX MHKpoopraHu3MoB. Hanpumep, B o6pasiie Mano W3MeHEHHOro
JIOIOMHTH3HPOBAaHHOTO OHKOJIMTOBOrO M3BECTHAKA HalleHbl CBOGOOHBIE
aMMHOKHCIOTbl — TNUUMH, JEeAUMH M aclapardHoBas KHC/IOTa, B 06-
pasiue NOJHOCThI0 OKBAPLIOBAHHOTO OHKOJIMTOBOTO H3BECTAHAKA — CEPHH, IJIH-
UMH, aJlaHMH, BaJIMH, 2 B OTaJbKOBAHHOM OHKOJIMTOBOM H3BECTHAKEe — ClIa-
Oble MNATHA TUCTHOWHA, ACTNAParvMHOBOH KHUCIOTBI, TPEOHHHA, TJIMUMHA,
BaJIMHa,

BoccraHoBneHHE reOXMMHYECKON HCTOpPUM TNopon ObUIO NOKa3aHO MNpH
MCCNIENOBAHUM OpPraHMYeCKOro BelecTBa M3 ¢irooputoBhix pya Ilokporo-
KupeeBckoro mectopoxnenusas B Ilpuazosse [108]. Jtu unccnemosanus
ObUIM NPENNPUHATHI C LETbI0 BBIACHEHHA HEKOTOPBIX OCOGEHHOCTEeH rupo-
TepMaJIbHO-METaCOMATHYECKOro fpouecca (poOpHTH3AIMH H3BECTHAKOB B
DaHHOM paifoHe. [loxpoBo-KupeeBckoe MECTOpOXKIEHHE  PacNONOKEHO B
npeneNax 0To-BOCTOMHOH YacTH 30HBI COWIEHEHHA OacceHa ¢ YKpaMHCKHUM
KPHUCTA/UTHYECKUM IMHTOM M NPUYPOYEHO K TOJNIIE MaJeO30MCKUX BYIKAHO-
reHHO-KapOOHAaTHBIX MOPOJ — BEPXHEIEBOHCKUX KpaGOHaTU3MPOBAaHHBIX Op-
T0pHPOB ¥ HWKHEKAMEHHOYTOJIBHBIX MHKPOKPUCTAJUIHYECKHX, cNabo mosno-
MHTH3UPOBaHHBIX, HEPABHOMEDHO OHTYMHHO3HBIX H3BeCTHAKOB. IeHeru-
yeckH (IIIOOPUTOBOE OpY/IEHEHHE CBA3BIBAETCA C MHTpY3HMEH IIETOYHBIX MO-
pon [135].

OpHo#t n3 Haubonee XapakTepHbIX OCOOEHHOCTeH (PIIIOOPHTOBBIX Py,
3TOr0 MECTOPOXIEHHs ABJIAETCA HAJIMYHe B HMUX B KayeCTBE 00A3aTeNIBHOrO
KOMIIOHEHTa OPTaHMYeCKOTO BEIECTBA. B HCXOOHBIX M3BECTHAKAX OpPraHH-
UeCKO€ BEMIECTBO pAaBHOMEPHO paclpefieNiieTcd Cpead MHKPOKPUCTal-
JIMYECKHMX arperaToB KalbuuTa WM (B Cllyyae NepeKpHCTa/UIM3alUMH M3BECT-
HAKOB) ONOACBIBAaET THE3[a # MPOXMIKH ~pPEeKPHCTALIMTOB” KalblMTa. B
Kapb6oHaTHO-QIIIOOPUTOBBIX DPY[ax OPraHHYECKOE BEIIECTBO Haliojaercs B
($hopMe TOHKHX JIMH30BHAHBIX IIPOCIIOEB H THE3N, WM PAacHOJIOXEHO B IIIOCKOC-
TAX CYTYpOBBIX LLIBOB, HEPEOKO pa3fieAIoIIMX B Pa3HOMH CTENIEHH MepeKpHC-
TAJUIM30BaHHblE M (IIIOOPUTH3UPOBAHHbIE YYaCTKH. 3HAuMTENbHas YacTb
OpraHMYeCKOro BeLUECTBa OKa3aJlach 3aXBayeHHOH (HIIIOOPHTOBBIMH arpera-
TaMH B TNpOLECCe 3aMEILEHNS U3BECTHAKA (III0OPUTOM, B MOHOKDHCTaJNaX
¢dmoopHta HaGimiofaeTcA MHUKPOCKOMMYECKOE BKIIIOYCHHE OPTaHWYECKOro
peuectBa. CofepxaHie  OPraHMYECKOro BeLIECTBa B KapOOHATHO-(III00 pUTO-
BbIX pyAax gocturaer 5%. B noneBolmaroBo-kapGoHaTHO-(ITII0OPUTOBBIX Pydax
COMepXKaHME OPraHMYeCKOro BEleCTBa OOBIYHO HE MPEBBILLAET JECATHIX IONEH
npouenTa. Hanmuue opraHuueckoro BelECTBa B pyde 3TOro THIA, OYEBHIHO,
CBA3aHO C Nepepacnpele/ieHHeM KOMIOHEHTOB B XOHE MEeTacOMaTHYecKoro
M3MEHEHHA MNOpOA, B TO BpeMA KaK OpraHHYeckoe BeUIeCTBO B Kap-
OOHaTHO-(MTIOOPHTOBBIX  PYJaX HECOMHEHHO YHACJIeJOBAHO OT MCXO[-
HBIX H3BECTHAKOB.

Ina ucclenoBaHMsA OpraHMYECKOTO BEILECTBAa U3 U3BECTHAKOB H (oo
pHTOBbIX pyn Obum orToGpadsl (MOf OMHOKYNApHOH JIyNmoH) TeMHOOKpa-
IIeHHbIE YacTH Nopopsl, Gorartele opraHMueckuMm BewiectBoM. Ilocne obpa-
GOTKH TOpOMb! T/XKENOH XHOKOCThI0 ObUTa MoNyueHa Jlerkasa ¢pakuus U3
¢moopuTOBLIX pyH, B Koropoi C=70,6%, H=2,8%, 0+S=19,9%, N=6,8%. B
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Bbi[IENIEHHBIX OpraHMYecKuX (pakUHAX U3 H3BECTHAKOB M (brI10OpHTOBBIX
Pyl OGHAapY>KEHO BBICOKOKOHLEHTPHPOBAHHOE YINHMCTOE BELIECTBO, KOTOpOe
He OKHCIAIOCh MEPEKUCHI0 BOIOPOHA, HE PAacCTBOPAJIOCh B OPTaHMYECKHX
PAacTBODHTENAX, LIENIOYaX W MHMHEPANIbHBIX KHMCoTaX. KauecTBEHHBIMM peak-
mwAMK  (peakums Buccnulra) B HeM INOKa3aHO HaJIMuMe XUTHHOBBIX OCTaT-
KOB OpraHH3MOB.

B rugponu3aTax OpraHWYeCKOro BelecTBa H3BECTHAKOB OGHapyXeHbI
CleAyiolMe aMHHOKHUCIOTBI: TJIyTAMMHOBAaA 'KHMCIIOTa, AapruHUH, Tpeo-
HUH, TJIMUMH, 1aHHH, BajiMH, JeAIMH, JTOT HAaGOp AMHMHOKHMCIOT YKa-
3bIBaeT Ha TO, YTO OPTraHMYECKOE BEIIECTBO B H3BECTHAKAX MNpETEpIeNo
3HauuTeNIbHbIE Npeobpa3oBaHUA M, BUOUMO, MMEET BBICOKOKOHIEHCHPOBAH-
Hyl0 CTPYKTypy. B OT/IMuMe OT OpraHMYeCKOro BELIECTBA HM3BECTHAKOB,
opranuueckas ¢pakima U3 (IOOPUTOBBIX PYHA, COHEPNKMT TONBKO CIIEIbI
Tpex aMHHOKHCIIOT — [JIMLMHA, BajMHa M ajlaHHHA. BeposATHO, Bo (hmioopHTO-
BOil pyIe, HCCIIENOBAHHOH HAMM, OPraHHYECKOE BENIECTBO 3HAYMTENIBHO BUJIO-
M3MEHHJIOCH 0[] IeCTBUEM I'MIpOTe PMAJIbHBIX PACTBOPOB IO CPABHEHHIOC  OD-
raHH4YeCKHM BELIeCTBOM, KOTOpOe HaXOOWJIoCh B M3BecTHAKaX. JloTeps uacrtu
aMHHOKHCIIOT B (UIIOOPUTOBBIX PyIdaXx M yMEHbILIEHHE KOJIHYECTBA YTJIEpofa
¥ a30Ta MO CPaBHEHWMIO C COOEPKAHMEM HUX B M3BECTHAKAX MOTJIM NpOHU30M-
TH B pe3yJbTaTe YaCTHYHOTO -OKHCJIEHHA HCKONaeMOro OpraHMYeCKOro
BelecTBa MOf AEACTBHEM LUETIOYHBIX THOPOTEPMAJIbHBIX PacTBOpPOB, B YCIO-
BUAX MOBBILUIEHHOW TEMMepaTypbl. ITO 3aKITI0YeHHE MOATBEPXKOACTCA TaKXKe
nerporpago-MMHEpaJIOTHYECKUM  UcclienoBannem pya  [135]. Ilo  paw-
HBIM  TEpMOMETPUYECKMX HMCCIENOBaHMHA Ta30BO-KUOKHX  BKITIOYEHMH
Bo duiloopute METOAOM TOMOIEHH3alMM H HEeKpenuTauMH, obpa3oBaHMe
¢dnoopuTa METaCOMATHYECKUM IyTEM NPOUCXOAUNIO B MHTEPBAjyiaX TEMIepa-
Typ ot 235 mo 122° [135]. CnocoGHOCTb MCKOMAEMOrO OpraHUYeCKOro
BEILIECTBAa HAaKallIMBaTh PAX 3JIEMEHTOB OOYCIIOBUJIA KOHIEHTPALMI0 B Opra-
HHYeckoil paKiMu, BhIIENEHHOH U3 (III0OPHTOBBIX YA, PANA XanbKOGHIIb-
HbIX U [PYTHX METAJUIOB.

TakuM o00Opa3oM, H3YYEHHE HMCKONAEMOr0 OpPraHMYECKOro BELUECTBd
H3BECTHAKOB KaK HCXOOHBIX MOpON M (IIIOOPHUTOBLIX PYA NMO3BOJAET Hec-
KOJBKO MONONHUT H YTOUHHUTh (PU3NKO-XMMMYECKYI0 OOCTAHOBKY METaco-
Maro3a KapOoHaTHBIX MoOpon, nop Bo3gedcTBHeM (TopocomepXKallux THOpO-
TepMaJIbHBIX PacTBOPOB. I'MapoTepMaibHbie PacTBOPbI OKa3bIBalOT GOMNbLIOE
BIMsIHME Ha pAA NPOLECCOB, NMPOUCXOAALIMX B 30HEe rumeprewesa [189].
IlpumepoM MOTyT CHY>XHTh pE€3yJIbTaThl UCCIIENOBAaHHH BIHAHWA THAPOTEp-
MaJIbHBIX MpOLECCOB Ha ciaHlpl, KoTtopbie 6o nonyuens: H.T. Cokonosoit
u gp. [13, 225, 226}. Umu Gblno noka3aHoO, YTO B3aMMOEHCTBHE KapGo-
HaTHBIX YPAHOHOCHBIX PacTBOPOB C METaMOpP(H30BaHHLIMHM CHAaHUAMH NpH-
BOAMT K psAAy IOCNENOBATeNbHBIX Npeo6Gpa3oBaHUil OPraHMYECKOro BelecT-
Ba M B KOHLE KOHLOB — K NOJHOMY €ro OKHCIeHHI0. BrINIo Takxe BhICKa-
33HO NPpEANOJNIOXEHHE O TMPOMCXOXOECHHH BEBEJIMTAa — OKCAJaTa KaNblHA
Ca(COO0),- H,0 B rugpoTepManbHOM YPaHOBOM MECTOPOXKICHHH [66]. Ion
BO3[IeiCTBHEM TOPSYMUX BOJ OPTraHMYECKOE BELLECTBO MOIBEPraaoch MUpOIH-
3y M npoHcxopmiio obGpasoBaHue onedyHoB. Ilpu 3TOM opraHMueckoe Beule-
CTBO MEHCTBOBANG KaK BOCCTAHOBHTENb M HAXOMMIUMICA B BOmax ILECTHBa-
NEHTHBIA YpaH, BEpPOATHO, BOCCTaHaBnMBajica oo U4,
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IF'YMHHOBBLIE KHCIOTbl, MEJIAHOUAWHBI H AMMHOKHCJIOTbI

Kak O6buto MOKa3aHO, 3HAYMTENIbHYI0 YacThb OPraHMYECKOro BEuIECTBa
MHOTHX OCaJO4HbIX OGpa30OBaHMil COCTaBJIAIT I'YyMHHOBBIE KHCIIOTBI, B COC-
TaB KOTOPBIX BXONAT B HEOOJBIIMX KOJMYECTBaX aMHMHOKHCIOTHL. Komu-
YeCTBO 'YMHHOBBIX KHCJIOT M CTeNEHb MX MOJIMMEPH3ALMH CBA3aHbl C THIIOM
OCaJOYHBIX OTIIOXNKEHHH. B GONBLMX KOJMYECTBAX TI'YMHMHOBBIE KHCIOTHI H
$yTBBOKHUCIIOTHI HAaXOMATCA BO MHOTHX NoyBax (0COGEHHO B YEPHO3EMHBIX
H GonoTtHbIX), B TOpdax, JMCHHTaX M BBIBETPENBIX YIJHAX, B MIHCTBIX
Ocafixax peK W MHOTMX COBPEMEHHBIX MOPCKHX M KOHTHHEHTAIbHBIX Oaccei-
HOB. B yrnsax ¥ paccesHHOM OPraHMYeCKOM BELUECTBE OCAJOYHBIX MOpPOL
IYMMHOBBIE KHCIOTbI OGHapyXHMBaIOT Yalle BCEro IOCNE OKUCIECHHA Ieojo-
THYECKOr0 MaTepuana, ['YMHHOBBIE KHCJIOTBl COIEPXATCA TakXKe B BOHAX
peK, o3ep M MopeH. 'yMHMHOBBIE KHCJIOThI Pas3iIMYAlOTCA MeXIy coboi Io
HCXOOHBIM TPOOYKTaM, YY4CTBYIOUIHM B HX 00pa30BaHHM, MO CTENECHH
KOHJIeHCAaIMK (JNMEMEHTHBIH COCTaB), HO OOBEIMHAWTCA Mo crocobaM HX
BbIJENIEHUA, YTO CBA3AHO CO CMOCOOHOCTBI0 MX pPacTBOPATBLCA B LUENIOYAX H
naBath amopHble, KOJUIOMOHbIE OCAAKH MNpH [J00aBIEHHH MHHEPAJIbHBIX
xucnor. Haubosiee NoONHO M3yyeHb! TYMHHOBBIE KHCIIOTHI TOYB, XOTA NYTH
ux o6pazoBaHMsA B MPUPOAHBIX YCIOBHAX €I HEJOCTaTOYHO ACHBI.

CornacHO COBPEMEHHBIM NpPEACTaBIECHUAM TYMHHOBBIE KHCIOTBI OTHO-
CATCA K MOJNMMEpaM TpYTINbl reTepoNoIMKOHAEHcaToB. B peakumu retepo-
TNONUKOHAEHCAMY MPUHUMAKT YYaCTHE HeCKONIbKO pa3HOPOIHBIX OpraHHM-
YeCKHX MOJIEKYJI, cofepkalmx ¢yHKIMOHanbHple rpymmbl [112]. Brepsble
IpefcTaBlieHHe. 0 FYMHHOBBIX KHCJIOTaX KaK MOJNMMepax OblIO BbICKa3aHO
B 1920 r. 3nnepom u Koxom [332]. Ito mpencraBneHMe NOOAEPXHMBATIOCH
B HajbHellleM MHOruMHM yueHmimMu [85, 86, 89-91, 195, 196, 339, 548,
586 u np.].

T'yMuHOBBIE KHMCIIOTBI HYXHO OTHECTH K IIONHMMEpaM C CONPsKeHHOH
CHCTEMO}i CBfi3edl, TaK KaK B OCHOBE UX CTPOEHHMA JIEXKHT apOMaTH4yecKas
CIpyKTypa (OCOBEHHO 3TO XapaKTepHO [UlA TyMHMHOBBIX KHCJIOT IOYB,
topdos, yrneit). Takoro poa monMMeps! OTIMYAKTCA MArHUTHOH BOCHPH-
UMUMBOCTBIO, BbBICOKOH TEPMOOMHAMMYECKOH YCTOMYMBOCTBIO, HMEIOTCA
TaK)XKe [JaHHble O KaTAIMTUYECKOH AKTUBHOCTH ITHUX MOJMMEPOB B OKHCIIH-
TeJIbHO-BOCCTAHOBUTENbHBIX Npoueccax. TakHe MomMMepbl Ha oOMpeneseHHOM
CTaAMM CHUIMBKM XapaKTepU3YTCA NapaMarHUTHBIMH CBoiictBamu [237].
[TpaBUIIBHOCT 3aKITIOYEHHA O NPUHAIEXKHOCTH TYMHMHOBBIX KHCJIOT K Ipyn-
Ile TeTepoNOIHKOHICHCATOB NMOATBEPXKAACTCA TAKKE HAJIMUMEM B HMX Pa3HbIX
¢GyHKIMOHANBHBIX Tpymn. IIpucyTCTBHE B TyMHHOBBIX KHCIOTaX KapBok-
CHJIBHBIX, KaPGOHUIIBHBIX, BO3MOXKHO, XMHOHHBIX TPYTIMPOBOK, a Takxke ¢e-
HOJIBHBIX M CIIHPTOBBIX THIPOOKHUCIIOB ABJIAETCA OJJHON M3 IIPHUHH X BbICOKOM
PeaKIMOHHON CNOCOBHOCTH, CIOCOGHOCTH TYMHHOBBIX KHCIOT 06pa3oBbIBaTh
N pOYHble CBA3H CO MHOTMMH MeTaJllIaMH, YTO M HablIo/1aeTca B NpUpPOAE.

I'yMuHOBBIE KHCIOTBI HCCAeOBaHbl Mpu nomoupy mypoamsa [577].
Janee nponykrhl NUPONH3a GbUIM HMCCIENOBAHBI METOJaMH Macc-CIEKTpO-
CKOMHM U ra3oBoil xpomarorpaduu. [loxa3aHo, YTO B COCTAB I'YMHUHOBBIX
KUCNOT U GyNIBBOKHCTIOT BXOOAT KaK apOMAaTHYeCKHe, TaK M MOJIMcaxapyil-
Hble CTPYKTYpbl. B I'yMUHOBBIX KHCIIOTaX pa3sHOrO IMpPOUCXOXEHHA OOHapy-

)KEHO pa3/IMYHOE COOTHOLUEHHE MEXOy NpOnyKTaMH TMHPONU3a, 4TO [Hacr
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OCHOBaHMEe HCIIONB30BaTh 3TH HaGniofeHHA A KiaccUpHKaLMH IyMHHOBBIX
kucior., HauGolsiee KOHEEHCHPOBAHHBIMH OKa3aMCh TyMMHOBBIE KHCIIOTHI
yrien. :

B 06pa3oBaHHMH TyMHHOBLIX KHCJIOT NPHHUMAIOT Y4YacTHE MHOrHME NpH-
pOOHblE OPTaHHYeCKHe COeAMHEHMsA, KoTopble B Iponecce rymupHkaimu
MOJBEPralTCa CJIOXHbBIM OHOXHUMHYECKHM M XHMHYECKHM INpPEBPAILEHHAM
[133, 169, 170, 344, 389, 459]. MHorue HccremoBaTeJlH YKaspBalT Ha

OH NH,—Cli,—COOH NH,—CH,—COOH
OH 0 E /N—(‘HZ—COOH
4H* 4 4e S :
rilH riJH
CHzCOOH (“H2 COOH
OH OH ICIH—COOH
KopuuneBsie NH’; /N
a30THCTBIC
nonuMepbl
CHO— COOH
TH NH
(‘H,——(‘OOH (‘HZ—COOH

P u c. 32. Cxema o6pa3oBaHKUA T'YMHHOBBIX KHCNOT NyTeM KOHOEHCALUd aMHHOKHCIIOT
u denonos [344]

601b1110e  YyYaCTHe JIMTHMHa B 00pa30BaHHM TYMHHOBBIX KHC/IOT TOYB,
Topdos u yreir [166, 167, 169, 170, 342-345] . C M. Manckoi u J1.A. Koau-
Hoit [170] mpemnoxena cxema ofpa3oBaHMs apOMATHYECKOH YaCTH T'YMMHO-
BbIX KHCIIOT M3 NHMTHHHZ (puc. 31) . Omaiirom nana obwas cxema o6pa3oBaHus
T YMHHOBBIX KHCNOT {pHc. 32), FOE OCHOBHOW ABIAETCA peakIMa Mexay
(EeHONBHBIMK  COCAMHEHAAMH WM aMHHOKHMCIOTaMu [344]. HepmaBHo yc-
TaHOB/ICHO MAPHCYTCTBME NENTHIOB B I'YMHHOBBIX KHCIIOTaX, BbIAENIEHHbIX
u3 nous [488.509.520]. Bpiio Noka3aHo, YTO aMHHOKHCIIOTbI BBIIE/SIOT-
CA M3 yMHWHOBBIX KHCJIOT O3€pPHBIX OTJIOXEHHWH B pe3yJybTaTe IpOTEONMTH-
yeckoro medcTBHsa ¢epmenta MpoHaspl [430]. I3To cayxuT HOKa3aTeNbCT-
BOM HaJMUMA OCTaTKOB OeNIKOBBIX CTPYKTYp B TYMHHOBBIX KHCIIOTax
COBpEMEHHbIX OCaIKOB.

B cBoux mpencraBieHusx 00 06Gpa3OBaHMM T'YMHMHOBBIX KHCIOT Benbre
[S74, 575], a Takxke Xaur [406] BBICKA3BIBAT MHEHWE O TOM, 4TO
BHayajle HEOOXOMMMO MHMKpOGHONOrMYeckoe paspylueHne GUOMONMMEPOB-
BesikoB, MOMKCAaxXapuaOB, JNUrHMHA M JPYrHx 40 06pa3oBaHMA MOHOMEpOB,
3aTeM 3TH MOHOMEpBI YYacCTBYIOT B OOpPa30OBaHUM [YMHHOBBIX KHCJIOT.

CornacHo cxeme, npemnoxensoir C.M. Manckoit u pnp. (puc. 31),
4 TaKXe YCTAHOBJIEHHI0O HaJIHNMA DNENTHIOB B MOYBEHHBIX T'YMHHOBBIX
KHCII0TaX, MOXHO NIPE/ICIaBHTb, YTO COBEPIUCHHO HEOBA3ATE/ILHO Pa3IomNe-
HUe GHONOJIIAMEPOB JIUTHUHE W GeNKOB 10 MOHOMEPHBIX CTPYKTYp. Bo3aMox-
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HO yvYacTHe [OMMEpOB JIMTHMHAa ¥ MENTHIOB B YCIOBHAX, GIAaronpuUATHbIX
s FeTepONOIMKOHAECHCALIWY, Bedylied K 006pa3oBaHHI0 TYMHHOBBIX KHCIOT.
HecmoTpst Ha TO uTO yC/OBMA 0Opa3OBaHMA OPTaHMYECKOTO BELIECTBa
NnouyB U TOpGOB 3HAYMTENIBHO OTIMYAKOTCA OT YCJIOBMH 0Gpa3oBaHUA OpraHu-
YeCKOro BElIECTBa OCaIKOB COBPEMEHHBIX BOJOEMOB, B COBPEMEHHBIX IOH-
HBIX OCafKaX TaKXe HAaXOOAT COEAMHEHHUs THIIA TI'YMHHOBBIX KHCIIOT
[24-26, 70, 7i, 77, 78, 102, 105, 199-202, 413, 497]. WUccnepnoBaus
TYMHHOBBIX KHCJIOT, BBUIEJIEHHBIX H3 COBPEMEHHBIX OCA[IKOB, I0KAa3a/H, YTO
OHH HECKOJIbKO OT/IMYAITCA 1O CBOEMY XHMMUECKOMY CTPOCHHI0 M CBOMCT-
BaM OT FYMHHOBBIX KHUCHOT mouB, TopdoB u yried. [Ipyu momoumt YO- u
UK-cnextpockonun NumBatapu [413] mokasan, YTo TyMHHOBbIE KMCIIOTbh!
03epHbIX M MOPCKHX OCalikOB HMeWT Ooee anudarHyecKyio NPUPOAY, B TO
BpeMA KaK [Jii TYMHUHOBBIX KHCIOT MOYB, TOpHOB M YTJIEH XapaKTepHO B
OCHOBHOM apOMaTHYeCKOe CTpOeHHe. I'yMHHOBBIC KHMCIIOTBI M3 O3€pPHBIX U
MOpPCKHMX OCaIkOB cofepxar Ooibliie OCTaTKOB OelIKOB M YIJIEBOAOB, B
HUX MeHblle cofiepxanue yriepopa (oT 45 g0 57%) M HeCKONbKO Bbllle
KONMYecTBO Bofopona (6—7%), Heckonpko Beiwe orHouwenue H/C u N/C.
Ha ocuosanun onpenenenus orHowenns H/C B oxucnurensHod M BoccTaHo-
BUTENTbHON oOcTaHoBKke WMumBarapu nbitaercst mokasaTe NMyTH mpeobpasoba-
HMA TYMHHOBBIX KHCJIOT B [OHHBIX OCaJiKax B TMPOLECCE [HareHesa
(puc. 33). Ha T10, uTO ryMHMHOBBIE KHCJIOTHI MOTYT ObITb KaK apoMaTH-
YecKOH TPpPHPOABI, TaK H C mNpeobiajaHneM anudaTHIECKOrO CTPOEHHH,
yKa3bIBalT MHOrue uccneposarend [77, 78, 124, 389].
Paump u Kunr [497, 498] nokasanu, YyTO ryMHHOBbIE KHCIOTBI U3
COBPEMEHHBIX MOPCKHX OCaJIKOB MOXHO pa3fIeNIuTh MO MOJIEKYJIAPHOMY
Becy IpH NMOMOLUH MeToda redbGuiIbTpaniid Ha 4 rpyImbl:

1) ¢ MonteKymiprbiM Bécom Hixe 10 000

2) » » ot 10 000 oo 100 000,
3) " » ot 100 000 no 200 000,
4) . » Bbiwe 200 000.

MomnyuenHble aBTOpaMH pe3yJbTaThl NOAKPEMIAIOTCA JAHHBIMU 3IJIEMEHTHOIO
COCTaBa.

Ha npumepe HccnenoBanua ocagkoB YepHOro mops N0Ka3aHO, YTO
TYMUHOBbIE KHCJIOThl, TAKXE€ KaK M [PYIHe OpraHWYECKHE KOMIIOHEHTHI,
OGbIYHO He COAepXaTcA B OcCafikaX, DaclOJIOKEHHbIX B DaHOHAax, rpge B
NPUPOMHBIX BOJAaX NMpPHCYTCTBYET 3HAYUTENIBHOE KONMYECTBO KHCIOpoma. JTC
O0BACHAETCA aKTUBHBIM MPOLECCOM OKHCIIEHHS OpPraHMYECKOro BELIECTBA B
MOBEPXHOCTHBIX CJIOAX OcaaxoB. CIoM canponeneBoro M riIMHUCTOrO M
XapaKTepH3yloTCA HM3KMMM 3HayeHHsAMHM Eh, ¥ B HMX Bcerga mpHCyTCTBYeET
3HaYUTENIbHOE KOJIMYECTBO TYMHHOBBIX KHMCIIOT M MHIMEHTOB XIIOpOGHil-
JIOBOW mpHpodbl. JTO XapaKTepHO [JIA BCEX CAalpONENIEBbIX M TIIHHHUCTHIX
WIOB, HE3aBMCMMO OT TIJIyOMHbl MOPA M TNIyGMHBI DAacHONOXEHHA CJIOA B
OCaf04HOM TOJILLE.

Bbicoxoe copmepxkaHue anugaTHYECKHX CTPYKTyp B T'YMHMHOBBIX KHCIIO-
TaX, BbIIEJCHHBIX U3 OOJNBUIMHCTBA COBPEMEHHBIX MOPCKHX OCajIKOB, COOT-
BETCTBYeT XHMHUECKOMY COCTaBY BOHOpOCHeil NMAAHKTOHA, HE COMEpIKallux
JMrHHH. Bce 3To nmaeT ocHOBaHMe npencTaBUTh, Kak 0Opa3oBanoch HcKomnac-
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P u c. 33. U3MeHeH He OpraHH4eCKOTO BellleCTBa B MpoLiecce JHareHe3a [41 3]

MO€ OpraHMYeCKOE€ BEHIECTBO JPEBHHMX BOJIHBIX OacCeHHOB M KaKoBa NPHPO-
Ja pacCcessHHOTO OPraHMYeCKOTO BELIECTBA MHOTHX OCaJIO¥HbIX Nopop. Bepo-
ATHO, B 0Opa30oBaHMM OPraHWYECKOrO BELIECTBA COBPEMEHHBIX M APEBHHX
OCAJIOYHBIX OTJIOXKEHMH NpPUHHUMANH yyacTHe pa3Hble OpraHHYECKHe COeTuHe-
HUA; GelKH, aMMHOKHCIOTBI, YTJIEBOMbI, MUIMEHTHI, OPraHHUECKHE KHUCIIOTBI
u ap. GopmupoBaHMe OpraHMYeCKMX o0pa3oBaHMH THIA canponesned Npowuc-
XOOWJI0O B 3aCTOMHBIX 30HaX OaccefiHOB, IOE€ OTCYTCTBOBAJM NPOLECCHI
OKHCIIEHHA. JTO [aeT OCHOBaHHMe IpeqNoyiaratb, YTO B TAaKHX YCIIOBHAX
OIIHOM, M3 OCHOBHBIX peaKlMil ABJIANACH peaxlMaA MeJlaHOWaMHOOGpa3oBa-
HUA — peaklMaA MeXOy COCOUHEHMSMH, COMIepXXalMMH aMHHHble H KapOo-.
HWIbHbIE TpPYTIBI, T.e. TJABHbIM OGpa3oM peakuusa MexAy MpOLyKTaMH
pacnaga 6enKoB — aMMHOKHMCIIOTAMU U yrieBonamu. OCHOBHBIE JTambl MelNa-
HouauHooOpa3oBaHMsA ONMMCaHbl HaMM B moHorpaduu [169].

Bnepsoie MOHATHE O MpoLiEcce MEJIaHOMAMHOOOpa30BaHUA BBeN paHIy3-
CKMit HccnepgoBatens Maiap. Maifap mokasan, 4TO IpH B3aUMOIEHCTBHU
AMUHOKHCIIOT C BOCCTaHABJIMBAIOIUMMHU CaXapaMH NpPH MOBBIILIEHHBIX TeMIe-
patypax 00pa3yircs TEMHOOKpALUEHHbIE aMOpP(HbIE a30TCOAEPXKALUE NPO-
OyKThl KOHJEHCALMH, Ha3BaHHBle UM MellaHOMOMHamu [457, 458]. OGpa3o-
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BaHHE MEJIAHOMIIMHOB, NO MHEHHI0 Makapa, OCHOBaHO Ha B3aMMOJEHCTBMK
rpynnsi NH, aMHHOKHCNIOT ¢ aNbHerHOHOH WIH KETOHHOH TIpyNIHpPOBKOI:
caxapoB. MsyueHHas uM peakiMs MOJyuMna Ha3BaHMe peakuud Maifapa.
HaneHereMy HM3yueHHI0 3TOH peakumd NOCBsIIEHO OONbLUOE YUCIIO MCCIle-
poBaHui [334, 335, 87, 169, 326]. B HacTosuee BpeMa MHOTMMM HCCle-
JoBaTeIAMHM MOKa3aHO, YTO B3aHMOIEHCTBHE AMMHOCOEIMHEHMH C KapGo-
HWILHBIMU COEIMHEHHUAMM MOXET IIPOMCXO[MTh HE TONBKO MpPH MOBBILIEH-
HbIX Temrepatypax, Ho H npu 30—37° C. IlporexaHue npouecca MenaHo-
HWOMHOOOpa30BaHMA NpH HEBBICOKOW TeMIlepaType WU BIaXXHOCTH YyKa3biBaer
Ha BO3MOXHOCTb €CTECTBEHHOTO paclpOCTpaHEHMA 3TOH peaklMH B MpUPO.-
HbIX YCIOBMAX: B MousaX, Topdax, wiax u 71.0. [Ipomecc MemaxHouamHo-
00pa3oBaHUA XapaKTepU3yeTCA IJIABHBIM 00pa3oM NOABIEHHEM TEMHOOKpa-
LIEHHBIX BBICOKOKOHZECHCHPOBAHHBIX BelECTB — MEJIAHOMOMHOB. B 3aBucu-
MOCTH OT KOMIIOHEHTOB, YYacTBYIOUMX B PEaKUHMH, U OCOOEHHO OT CTelle-
HA KOHJEHCAlM¥ MENaHOMIMHBI MOTYT HaXOOMThCA B PacTBOpe MIIM BbiNa-
paTh B OCafioK B BHIE TEMHOOKPAIICHHBIX, KOPHYHEBBIX, HEPAaCTBOPHUMBIX
coeMHeHnH. B Hacrosiee Bpems npencrasienue 06 0Gpa3OBaHHH MeNaHO-
WOMHOB 3HauuTeNbHO pacumpeHo. IlokasaHo, 4To peakuwus Maiipa Medxy
aMHMHOKMCJIOTAMH M CaxapaMH ABIAeTCA JHMLIb YaCTHBIM CilyyaeM brow-
ning — peaku¥¥ He(pepMEHTaTHBHOTO “TIOKOPHYHEBEHMA , KOTOpas MOXeT
HaOmopatecss MpH B3aUMOJAEHCTBUM Pa3fIMUHbIX OPraHMYECKHX COENMHEHM,
cofepxaumx cBoGOOHbIC aMHHHbIE M KapGoHWIbHble rpynnbl [87, 169].

Peakimsa “noxkopuuHeBeHUs” HaGiofanach He TONBKO [pH B3aUMOLEH-
CTBMH BOCCTAaHABNHMBAWOUIMX CaXapoB ¢ GelkaMy M MOJMNENTHHAMH, aMHHa-
MH U coiiiMH aMMOHMA. KpoMe caxapoB, B peakUMM C a30TCOMEpPXKALIHMH
COeIHHEHUAMHU MOTYT yYaCcTBOBATb ypOHOBbIe KHCIIOThI, aCKOpOGHHOBAA KHC-
JIoTa, TJIMOKCaJib ¥ MeTWIFJIHOKCalb, YIJIeBOLbl, He COOEpXAlle CBO-
OofHOM KapOGOHWILHON TpyTibl, HE BCTYMAlOT B PEAaKLUHI0 C aMMHOKHCIIO-
TaMH. '

Maiiap BHiepBbie BBICK3aJl MBICIIb O TOM, YTO MENAHOMAWHOBAA peaKiya
MOXET CIIYXUTbh OCHOBOW Ui 00pa3oBaHMA 'yMMHOBBIX KHCIOT B IpPHpOZE.
OH yka3an Ha pAA CXOAHBIX MNPHU3HAKOB, COMIKAIOIUMX METIAHOUIMHBI H
TYMUHOBBIE KHUCJIOTBI: LBET, BA3KOCTb, PACTBOPMMOCTb, HaJimyue (GYHKIHO-
HANbHBIX IPYIN, TOBEOEHHE MpH BBICOKMUX TeMneparypax. JHuepc M Teiic
[334, 335] npuBopmsAT AR /MOKA3ATENHCTB TOTO, YTO I'YMHHOBBIE KHCIIOThI
obpa3yTca B pe3ynbTaTeé MeJaHOMIHHOBOW pEaKLMK B MPUPOJHBIX YCIIO-
BHMSIX.

JHOepc Npemnoxus cxeMmy o0pa3oBaHMA, B OCHOBE KOTODOH JIEXHT
MEJIAHOMAMHOBAsA peaKilMA, MNpOTeKalomas MNpH YYaCTHH OCTaTKOB KaK
PACTHTENbHBIX, TAK M JKMBOTHBIX OPraHM3MOB M Bedyllas K OGpa30OBaHMIO
FYMHHOBbIX KHCJIOT. JTy TEOpHI0 NOMUIEPXHBAIT H MNPHHUMAIOT Temepb

. MHOTHE HCClIeoBaTeNnu A oGbsACHeHMs OOpa3OBaHWA I'YMHHOBBIX KHCIIOT
B Tpolecce reHesuca yris, campomeneir [35, 93, 123, 124, 169, 325, 398.
436, 532]. Peaxums menaHOMAMHOOGPa30BaHHA COMPOBOXIAETCA 06Pa3oBa-
HHeM GONBLIOrO uMcna MpOMEXyTOYHbIX npoaykToB [91, 169, 396, 397].
DoNbUIMHCTBO ~ MCcllenoBaTeNie B HACTOALICE BPEMA MpHIEPXHBAOTCA
MHEHHA O TOM, YTO B IICPBbIH MEpHOM B3aMMOIEHCTBHE aMMHOCOEIMHEHHH C
KapOOHHIIBHBIMH COEOVHEHHAMHM MOET No THNY oOpa3oBaHus umdGoBbIX
L



ocHoBaHMi WM N-rmioko3upoB M B oOlieM Bue MOXET GBITh MpedcTaB-
nexa cneAyloium obpasom:
H\ ' ,
R—C=0 + /N——R —>» R—C=N—R' + H0
. H |
H H

Ilud¢osble OCHOBaHUA B pPaCTBOPAX HAXOMATCA B PABHOBECHH C MX “JTaGIibHOM"
¢opmoit — N-rimukosupamu:

. .
erm arﬁH R—-TH R—TH
H~C ——— CH ﬁH (i‘H1
H—C—OH + H—C—oOH + C—OH co
+H | -H | —

HO—C—H 0 &= HO—C—H — > HO—C—H < pyo—C—H
H—(':—OH H—C—OH H—C—OH - H~—C—OH
H—C ——— H—C—OH : H—C—OH H—C—OH

CH,OH CH,OH CH,O0H éH,OH

N ~ rmoxo3ua KaTHOH IMonsHas popma Keto-popma

ocHoBahua Iludda N - rmoko3xaa

N-rnuKo3uapl — BecbMa peaKIMOHHOCIOCOGHbIe coeruHeHHs. OHHU Jlerko ru-
[pONH3YKTCH; 00pa3ylnT KOMIIEKCh C PAMIOM METAIUIOB, y4acTBYIOT B NOCT-
POEHMH PaTHYHBIX A30TCOAEPNALIMX TI'eTePOLMKIIMYECKHX COequHeHHi, N-
ITIMKO3HIBI JIETKO NMpPEeBpaliAlTCA B M30MEpHble MMOKCHAMHHOKETO3bI THIA
M30TNIMKO3aMHHA. JTa peaKuMA M3BECTHA KaK MNeperpynmupoBKa Amapo-
pu [1691}.

Ha ocHoBaHMM MHOrOMHMCIIEHHBIX HCCIIE[IOBAHHH, MOCBAILEHHBIX MeEIaHOU- -
ouHoBOM peakimu, Xomk [396, 397] npemnoxun cxemy oB6pasoBaHHs
MeTaHOMAMHOB. B 3r0it cxeme coGpaHbl Bce THMbI peaKuMi, OOHapy>KEHHbIE
Pa3sMYHBIMK HCCIIEIOBATENIAMM TPH M3YUEHHMM MOMENbHBIX CHCTEM MeJIaHo-
WIMHOBOH peakin (puc. 34). Cxema, mpemnoxenHas XomxeMm, ABIAETCA
NepBOi MONBITKOH  CHCTEMATH3HPOBAaTb MHOTOUHCIIEHHBIE [AHHBIE O CIIOX-
HOM TMpOLECCE MeJIAaHOMOMHOOGpa3oBaHuA. [Ipu moMoum 3Toit cXeMbl
MOXHO BBIICJIMTh OCHOBHbIE 3BEHbS MEJIAHOWOMHOBOH peakiMu: oGpasoBa-
HHe coepMHEHMHA THNA LMGGOBBIX OCHOBAaHMH, ANBAONbHYI0 KOHOEHCALHIO,
anbACrHIOAMHHHYI0O KOHJICHCaLMI0o, 06pa3oBaiie MejlaHOMIHHOB- OJIMMEPOB.

Panee MBI HcCneoBaNM peaklMio MeNaHOHIMHOOOPa30BaHMA C XMTHHOM
M T[MI0KO3aMHHOM B CBf3H C H3YYeHMEM MCKOIIAEMOr0 OpraHHYeCKOro
BewecTsa rpantoymroB [168, 169], Ha ocHOBaHMH Yero MPEIONXHIH CXEMY
MeNaHOMMHOOOpa3oBakusas M3 XHMTHHa (puc. 35). Ha ocHoBaHum cxemsl
Xomka u npencraBneHuit @maiira o6 yyactuM a3zora B 06pa3oBaHMH ryMu-
HOBBIX KHCNOT (puc.32) MbI Takxke MNpelIoxunu o6y cxemy o6pa3so-
BaHHUA TYMHHOBBIX KHcIOT (puc. 36). CorjlacHo naHHOM cxeme, Matepua-
noM s 06pa30BaHHA TyMMHOBBIX KHCIIOT MOTYT CIYXHTh KaK NPOAYKTHI
pacriaia pacTeHMil, >XMBOTHBIX H MHMKPOOPraHM3MOB, TaK M INIPOOYKThI
o6meHa nocnenHux. B o6pa3oBaHMM I'yMMHOBBIX KHCIIOT MOTYT NpHHMMATh
yYacTHe aMHHOCOENMHEHUsi U caxapa (MeJIaHOMIMHOBaA peakuus ¢ obOpa3o-
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P u c. 34. Cxema o6pasoBanusi MeNaHouauHoB [396]

XHTHH

1
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N-rmoxo3ni

OCHOBAHHA

¢&ypdypon oxcu- dmoopec—
/ |NHj; meTwidy pdypon penyKTOHBI UHpYIOLLHE Myp_nn:unaa
/ H OpyTHe anbICrHibl BellleCTBa KHCl0Ta

/ \\\\ \ /

IEN +\ ,+ +
m "\ amuHocoeMHeHna win NH3

-~
=~ ‘haacnopu MBIC MelaHOMIHHBI ,

]

HepacTBOPHMbIE BbICOKOKOH-
NEHCHPOBAHHble MENaHOKAbI

Puc. 35. Cxema npeBpallicHHS XHTHHA B IPHPOAHEIE MPOLIECCHI [87]
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panuem UMGGOBHIX OCHOBaHMi), apoMaTHYeCKHe coedMHeHHA (IJIaBHBIM
06pa3oM NPOOYKTHI paclajia JIMIHYWHA, NONHGeHONb!, (GraBOHOMAB H Op.) H
XMHOHBI, pearHpylliHe C aMHMHaMH, aMMHaKoM. B mnpemsnoxeHHOH cxeme
fornbllIoe MeCTO 3aHHMAIT METAUIB! KAaK KAaTajM3aToOph! MPOMEXYTOUHBIX
peaxuuii. BeposATHo, B npouecce ocaaxoo6pa3zoBaHus B BOOHbIX GaccedHax
npouecc GOPMHPOBAHHA IYMHWHOBBIX KHCIIOT MZET COrJIACHO NPaBO#l YacTH
cxembl, T.e. uepe3 obGpa3oBaHMe MeTaHOMAMHOB. IIpu 0Gpa3oBaHHH IyMMHO-
BbIX KHCIOT B TOopdax M yrnax Oomplioe yyacTHe NPHHMMAET JIHrHMH.
CoOoTBETCTBEHHO 3TOMY IpoliecCc 0Opa3oBaHMA IyMHMHOBBIX KHCIIOT B 3THX
OT/IOKEHHAX HIeT COrjlacHO JieBOH CTOpoHe cxembl. Ilpu paccMoTpeHHH
CXeMbl TFYMHHOBBIX KHMCIIOT, NpeJIOKEHHOW HamM, NMPHMBJIEKAIOT BHHUMaHMe
HepacTBOpHMBIe MEJIAHOMIMHBI, TAK KaK OHM MOryT o0pa3oBaTeCs, MMHYA
CTafIil0 TYMMHOBBIX KHCNIOT. BeposTHO, B mpomeccax ocagKooGpa3oBaHHs
HEPAaCTBOPUMBIE MEJIAHOMIMHBI COCTABJIAIT 3HAYHTENBHYI0 YacTh OpraHHYec-
KOro BellecTBa ocagxkoB. OHM XapaKTepH3YIOTCA MAaJloH pPeaKLHOHHOM
crioco6HOCThI0, He MMeT KapGOKCHWIBHBIX IpYIIIL.

OGpa3oBaHHe T'YMHMHOBBIX KHCIOT H MENAHOMIMHOB MpencTaBiser coboit
TPOLECC reTepoNOMMKOHeHcalMH. ¢ Bhienenmem NH,,CO, u mp. Ochos-
HbIe TOJIOKEHHS O PEAKIMH reTepONONMKOHCHCAIMH nanu B MOHOTpaduax
[237, 137]). Kak wu3BectHO, peaklMedi NOJNMKOHOEHCAUMH ABJIAECTCA
peaKiums COeOUHEHHH HECKOJNIbBKMX MOJIeKysl, Hayman c¢ obpa3oBaHHem
NonuMepa, KOTOpas CONPOBOXKIAETCA OTIUEIUIEHMeM NpOCTEHLIMX COelH-
HeHWH — BOAbI, AMMHAKa, CIMpTa M Ap. B mnpouecce rereponon1KoHAeH-
CalMy YYacTBYIOT pPa3sHOPOOHble MOJIEKYJbL. JTa peakuMa MoxeT ObiTh
BbIpaXKeHa cnenylouum ypaBHeHHEM:
nX-R-X + n¥— R-Y - X— (R-Z-R- Z),. ,—R-Z- RLY + (2n-1)a,
rie X u Y — QyHKIMOHA/IbHbIE I‘pyﬂl‘lbl MOJIeKyNl YYacTBYWOILIMX B pe-
aKimd; Z — rpynma, CBA3biBaloliad OCTaTKM pearupyiommMx MOJeKyI;
4 — MoJleKyna BbifeJAlolierocs npocreiiero Bemwecrsa [237]. Bo3smox-
HOCTb YYacTHsi MEJIAHOMIMHOBOM peakIMH MexX(y YriieBodaMH H aMHHOKMC-
noraMM B 00pasOBaHMM TIyMHHOBBIX KHCIOT ponyckaioT CTeBEHCOH H
Bamep [530] OnM cuMTalor, YTO' peakis Maitapa ocobeHHo Morsa 6biTh
NCHCTBEHHON NPH CHHTE3¢ T'yMMHOBBIX KHCJIOT B YCIIOBHAX KOHTHHEHTAllb-
HOro KJIMMaTa, Pe3KHMX H3MEHEHMil TeMIepaTyphl, BJIAXXHOCTH H MppajMa-
LMH.

Hanuyue mpounecca MenaHoMIMHOOOpa3oBaHMs B NPHUPOOHBIX YCIIOBHAX
YCTaHOBJIEHO NpH HM3YYeHWM KOXHM HCKONAeMOro >XHBOTHOrO, a TaKXe IIpH
UCCIIeloBaHMH 06pa30BaHUA I'YMHHOBBIX KHCIIOT, 06pa3yiolMXcsA Ha HHXKHEH
YaCTH Ta/UIOMa JHMIUAHHMKOB, PacTylIMX Ha OHopwrte [169]. Ioxasarens-
cTBOM 00pa3oBaHMA MeJIAHOWIMHOB B mpollecce o6pa3oBaHHA KOCTHOTO
OETpHTa TaKXe CIYXXMT BOCNpPOM3BENEHME 3TOH peakUMM NpH HarpeBaHUH
cBexmx kocreit pei6 [104]. TlpucyrcTBHe coemMHeHMH THA2 T'yMHHOBBIX
KHCJIOT B pakoBHHax OeleMHHTOB Takxe CIyXHMT [0OKa3aTelbCTBOM BO3-
MOXHOCTH 06pa30BaHHMA I'yMHHOBBIX KHCIIOT M3 6enxoB M YIleBOMOB, Iie
peakiHs MeJIAHOMAMHOOOpa30BaHHA ABJIAETCA NPOMEXXYTOYHOM.

HecomueHHBIM [0Ka3aTeNIbCTBOM IIpoOllECCa  MeJIAHOMIHHOOGpa30BaHMA,
TIDOMCXOAAILErO B MPHPOAHBIX YCIOBHAX, ABIAITCA MPOLECCHI, NMPOUCXO-
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1aoauya 22

InemenTHbili cocTas (B %) MENAHOMIHHOB H yMHHOBBIX KHCIOT [398)

Inement MenaHouanHs! I'yMHHOBbBIE KHCIOTbI Tymarsi Gropus:
[168, 169) - | [511]
C .54,73 46,2-46,8 55,0
H 5,17 4,1- 5,9 44
N 5,04 0,7- 5,1 14
(o) 35,06 31,8-47,3 38,5

mamue B Topde, Bedyume K e€ro caMopasorpeBanuio. Tak, NnpH pa3orpesa-
MM wTabena ocokoBoro Topda o 77—84° C MPOUCXOMMT PE3KOE CHUdKe-
HHME COOEPKAHMA AMMHOKMCNIOT (JIM3MHA, aprHHHHA, IMCTEHHA, TMCTHOMHA H
cepuHa Ha 40—60 %) npH ONHOBPEMEHHOM YBEJIMYEHHHM HErHAPOIH3yeMBbIX
A30THCTBIX COS[MHEHMIt U aMMHaKa [164, 165, 218].

HepasHo Xoepunr [398] npoBen askcmepHMeHTaNbHble CPaBHHTENIbHbIC
HCCNIEAOBAHMA TYMHHOBBIX KHCIOT W MeJIAHOMJIMHOB, IOJIYYEHHBIX MM
HCKYCCTBEHHO M3 CMeCeHl YrJIEBOAOB M aMMHOKHCIOT (B OTHoueHMH 12:1,
pH=8,0). On oTmeuaer, YTO MeNAaHOMOMHBI M T'yMHWHOBBIE KHCIIOTHI HMEIOT
IOBOJIbHO OJM3KHH 3JIEMEHTHBIH COCTaB, HO MEJIAHOMIOMHBI 3HAYMTEJILHO
oTnHyalorca Gosiee BBICOKMM COLep)XaHMeM a3071a.(Talul. 22).

[lpenapaTbl MeJIAHOMIHHOB, NOJyYeHHble H3 CMeCH IJIOKO3bl C 5 anuda-
THYECKUMHM aMHHOKHCIOTaMH, XOepHHr HcciepoBan Npu nomouu MK-crex-
Tpockomuu. Beuto ycranoBneHo Gonbuioe cxopctBo MK-crmexTpoB MenaHo-
WIHHOB M T'YMHMHOBbIX KHcOT (puc. 39). Boina o6HapyxkeHa MHTEHCHBHOCTH
npH 2,9 #m, COOTBETCTBYIOIAA BONOPOAY FMOPOKCHIIBHBIX IPYII, YCTaHOB-
JIEHO TaK)Ke HATHYHEe KapOOKCHNBHBIX M KapBOHWIbHBIX rpymn. Jlanee
MENIAaHOMAMHBI M F'yMMHOBBbIE KHCJIOTbI BbIAEPXHBAIMCh B TeueHHe 12 yacoB
B 0,1 MFe,(S0,);,nocne yero Gbul moilyueH mecc6ayepOBCKUM CIEKTP
a6copbuuu. BHiMO ycTaHOBNEHO Kak B MeNaHOWIMHAX, TaK M B TYMHMHOBBIX
KHCJIOTaX HalH4YHe AMBAJIEHTHOrO >Kejle3a, YTO yKas3biBaeT Ha oGpasoBaHMe
KOMIUIEKCOB. JTO IOATBEpXKOaeT AaHHble, IONydeHHble HamH paHee [169]
06 06pa30BaHMH KOMIUIEKCHBIX COEMHEHHH psAda METAIIOB ¢ I'yMHHOBBIMH
KHCNOTaMH M MenaHougnHaMH. [lpodykThl, NOnyyeHHble NPH CHIILHOM
OKHCJIEHHH XPOMOBO# KHCJIOTOH MEJIAHOWIUHOB M TYMHHOBBIX KHCIIOT,
HCclleNoBaHHble 3aTeM XOepHHrom MpH MOMOIUM ra3oBo#t xpomartorpadum,
OblIM MOYTH MONHOCTBIO CXOOHBI. OIHAKO MCCNEOBaHHAMM MPH ITOMOILH
MacC-ClIeKTPOMETPHH MPOAYKTOB OKHCIEHHS OKHCBIO MeIM B CHIBHBIX
wenouax npu 170° C (3 yaca) Gblmo MOKa3aHO, YTO IYMMHOBbIE KHCIIOTBI
o6Gpa3yT HeGoNbIIOE KONMYECTBO APOMATHYECKHX M (EHONBHBIX KHCIIOT, B
TO BpeMf KaK [IpH OKMC/IEHHH MeNaHOMOMHOB 3TH COEeJMHEHHsA O6butH
ob6HapyXeHbl B OUYEHb MAJIbIX KONMYECTBaxX. XOEPHHI HCCIEJOBAN NpPOJYKThI
MypoNiu3a MelaHOMIMHOB (muponu3 npu 170—220°C, 3 pHa); mocne 3rtoro
NpooyKThl MUPONM3a ObUIM OKHCIEHbl OKHCbi0 Mend. [Ipu momomm macc-
CHEeKTPOCKONMH OH 0OHapyXun B pacTBOpe NpPHCYTCTBHE (DEHONbHBIX
KHCOT. 3TO Jajlo eMy OCHOBaHMe NpedCTaBHTb, YTO aPOMATHYECKHE CTPYK-
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I — 1ymunosbie kucnothi; [ — MenaHOMANHBI CMHTE3UPOBAHBI U3 FIIIOKO3bI U CMeCH
5 ANMPITHYECKHUX aMHHOKHCIIOT [398]
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Typbl 06pa3yloTCi B TYMHHOBBIX KHMCJIOTaX Ha PaHHMX CTaJMAX [MareHesa
OpraHWYeCKOro BelIeCTBA M, CNENOBATENbHO, - HeoGA3aTeNbHO HX HaluuMe B
KayecTBe IMepBHYHOrO MaTepuana Oy O6pa30BaHMA T'yMHMHOBBIX KHCIIOT.
Hccnegorannss XoepHHra NnoaTBEep)KOAOT HAlM NpeACTaBIeHHS, BbICKa3aH-
Hble panee o Tom [93, 169, 325], uto MenaHOMOMHOBAas peaKLMA SABIACTCA
NPOMEXyTOYHOH NpH 06pa3zoBaHWM I'yMWHOBBIX KMCIIOT H BooOlue HcKoNa-
€MOro paccesHHOTO OPraHWYECKOro BelleCTBa. B Hacrosiuee BpeMsi MHOTHe
MCCIIeloBaTeNN NpH3HAKT 00pa30BaHHe MENAHOWIMHOB KaK MPOMEXYTOUHYIO
craguio o6Gpa30BaHMA OPraHHYECKOro MaTepHana T'yMHHOBOro THNa B MoOp-
ckux Gacceiinax. Tax, Huccenbaym [475] npemnmaraer cxemy obpa3oBaHus
TYMHMHOBBIX KHCJIOT M KeporeHa B MOpPCKHMX OacceiiHax M3 IUIaHKTOHa, rie
NONMUMepbl THNA MENaHOWOWHOB fIBIAIOTCA NPOMEXYTOYHbIM NMPOAYKTOM. B
JTOif cXeMe OH [aeT Takxe 3Havenusa &' C 1A miamkToHa (- 19%0),
PacTBOPHMBIX TIOJIMMEPOB THNA MeNaHOMAMHOB (—20 wm — 21%o) , pynbBo-
kucnor (21 win~22%o0) , TyMHHOBBIX KHCIOT (=22 Mmu-23%,) M Kepo-
rena ( 8'3C or -241m0-27%c) . ABTOp CUMTaeT, YTO B MpolLecce MpeBpa-
uieHusA ¢GyNbBOKHCIOT B TYMHHOBBIE KMCIIOTBHI IPOMCXOOMT KOHJIEHCAallM,
CONMpOBOXAAtoIasACcs NMoTepedl uacTH, oGorameHnoi '3 C. Ito GvUTo IOKa3a-
HO aBTOPOM HPH HCC/IENOBaHWM NTOYBEHHBIX (YIIBBOKHUCIOT. B cBA3M ¢ 3THM
HaMM coBMecTHO M J.M. anMMOBBIM NOCTaBleHbl OGBITBI MO M3YUYEHHIO
M30TOMHOTO COCTaBa MEJIAHOMJMHOB Ha Pa3sHOM CTagMM MX IMOJIMMEpH3alyH.
Menanouauubl GbUIH MONYYeHbI M3 IIOKO3aMuHa ¢ Jobasnenuem 10 %-Horo
rupponu3sara 6enka (HCl 6su1a ypanena) NpH HarpeBaHWM ONBITHOH CMECH B
teyenne 12, 24 u 36 uacoB. IlonyueHHsle NONMMMEpHbIE COEMHEHUS IO
PacCTBOPMMOCTH COOTBETCTBOBANH (Dy/IbBOKHCIOTAM, I'YMHHOBBIM KHCIIOTaM
u keporeny. IIpu 31om 6bILNO yCTaHOBNEHO cOOTBeTcTBME Bemmumubl 8'3 C ¢
JAHHBIMH, NonyyeHHsiMH Huccenbaymom, npuyeM MenaHOMIMHBI, NONMMEPH-
30BaHHbIe [0 CTa[IMM KEPOreHa, COMEpPXANM MeHblle TAXKENOro yrjiepona,
YeM MENAaHOMAMHBI THNAa T'YMHHOBBIX KHCIOT H TeM Gonee (ynbBOKHCIIOT.
IT0 OOGBACHAETCA TEM, YTO B NMpOLECCE MOIUMEPH3ALMH NPOMCXOTUT OTLIEMN-
feHHe GYHKUMOHANbHBIX TPYNN C MOBbIUIEHHBIM cofepxanvem !3C
(Hanpumep, kapGoxcunbHbix rpymn) [63—65], mpu 3tom oBpasyiorca
NOJIMMepHbIe CTPYKTYPHI, oborameHHble H30TONOM C mo cpaBHeHHIO ¢
MCXOOHBIMH MPOOYKTaMH PeaKLHH.

UsBecTHO, 4TO B [IPEBHMX OCAafOYHBIX OT/IOXKEHHAX NPAKTHYECKH OTCYT-
CTBYIOT CBOBGO/IHBIE aMHHOKMCIIOTBI, KOTOpbIe JIETKO MOryT GbITb 3KCTparu-
poBaHbl CraGoit KHUCIOTOM, cnMprom WM Bopoit [77]. B rtakux mopopmax
aMHHOKHCIIOTBI OGHapyXHBaloTCcsi Tonbko mocne rugponusa 6H. HCL Tlo
MHenn1o JlereHca, aMHHOKHCIIOTDI, ONperiesieHHbie NOCNe KMCIOTHOro TMOpo-
JM3a, BXOOAT B COCTaB HeGelKoBbIX MNONMMEPOB. MbI TakXe CKJIOHHBI
CUMTaTh, YTO TaKHEe AaMMHOKHCIIOTbI HaXOIATCA B NOPOJAX TONBKO B COCTaBe
BbICOKOK OHJIEHCHPOBAHHBIX, BBICOKOMOJIEKYIIAPHBIX OpraHMYeCKHX CTPYKTYp.
[Mo HaluMM NpeACTaBEHHAM, TaKHe NMPOCTbIE OPraHMYECKHE COeIHHEHHS,
KaKk aMWHOKMCIIOTHI, YTTIeBOMbI, NIPOCTbIe OpraHWYeCKHEe KHCIIOTbI, He CMO-
i Gbl COXpaHATbCA B CBODOOHOM M Oaxie B afcOpOHPOBAaHHOM COCTOSTHHM
Ha CWIMKAaTax B TeueHHe MHOTHX MWUIHOHOB JIET B OCAOYHBIX MOPOIaAX.
Mx coxpaHHOCTb, HECOMHEHHO, CBSi3aHa C IOTepeH PacTBOPHMOCTH M CO3Ma-
HHeM 3alUMTHBIX YCJIOBHH NpPOTHB [EHCTBHA MHMKpoopraHusMoB. Hammu
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Pacccanuoe OpTaHHUYEeCKOE Be-
UICCTBO OCaIOYHBIX NopoA

Puc.40. Bosmoxuble NMyTH MNpeo6Gpa3oBaHUA OPraHHYeCKUX OCTATKOB
OpPTaHU3MOB OCAMIOYHBIX OTIIOKEHHUAX

6bUT0 MOKa3aHO, YTO HAWIYYLIME YCIOBHUA COXPAaHHOCTH aMMHOKHCIIOT,
MOPGUPHHOBBIX COEAMHEHHH, [YMHUHOBbIX BEWIECTB B COBPEMEHHbIX OCaIKax
CBA3aHbI C OTCYTCTBHEM KHCIIOpPOda, ¢ HAIMMHEM BOCCTAHOBHTENIBHOM Cpefpl
B ocagkax. Ilpu onpepneneHHbIX YCIOBHAX aMHHOKHCIIOTbI, YTTIeBObI, Opra-
HHYECKHMe KMCIOThI M APYTrHe COefMHEeHHsA GMOreHHOH MPUPOABI He pa3pyliua-
10TCA, a BCTYMAlOT B XHMHYECKHE PpeaKIHH, YYaCTBylT B o0Opa3oBaHHH
BbICOKOKOH/IEHCHPOBAHHbBIX MOJMMEPHBIX CTPYKTYp, KOTOpble COCTaBNSAOT
OCHOBHYI0 Maccy HCKOMAeMOro OPraHMYeCKOro BelIeCTBAa OCAiOYHLIX NMOPON.
O6pa3oBaHHe BbICOKOKOHACHCHPOBAHHOIO OPraHHYECKOro BElleCTBA [peB-
HHX OCaJiKOB CBA3aHO C LEJIbIM LIMKJIOM CJIOXHBIX XHMHYECKHX MpOLECCOB,
¢ yvactHeM O6oNbLIOro YMcNa pa3HbIX OPraHWYECKUX COEJHHEHMH M MeTtan-
JIOB-KAT4JIM3aTOPOB. BepoATHO, KeporeH M OCTaTOYHOE OpraHHYecKoe Be-
IECTBO OCafOUHBIX OTIOXEHHMI (focie 06pabOTKH OpraHMYeCKHMH pacTBO-
pUTENIAMH) IIPECTABIANT COGOA KOMMIEKC MOJIMMEpPOB-reTe pONOIHKOHICH-
CaToOB, MpPOAYKTOB MHpOIH3a M MeJIAHOMIMHOBOH pEaKkUHH pa3Ho# crele-
HU YIUIOTHEHMs M ClIMBKH. B Gonee IpeBHHX OCafgoOuHBIX MOpOHAX, BEpPOAT-
HO, NMPOM3OLUIO JaJibHeilice Npeobpa3oBaHHE OpPraHHYECKOro BellecTBa B
HANpaBJIeHWH €ro YIUIOTHEHHd, apoMatH3aiuH. B obiem Bupe Mbl Npercra-
BlIAEM CJIeAYlolMe 3Talsl B HalpaBlIeHHH NpeBpalieHHH OCTaTKOB OpraHM3-
MOB B 0CaJiKaXx B TeuyeHHe reosioruyeckoro BpemenH (puc. 40). Ecnu B3a1H
32 OCHOBY HAallM MpelcTaBjleHHd 00 OCHOBHBIX HAlPaBJIEHHAX MPOLIECCOB
npeobpa3zoBaHMA OPraHMYECKHX BELIECTB B OCaJKaX, TO CTAHOBMTCA MOHAT-
HbIM, TIOYEMY Ha PasHbIX CTAMAX [HAreHe3a HCKOMAEMOro OpraHHYecKoro
BelleCTBa IOC/ie €ro THMOpOJIM3a ONpelessfioT Pa3Hbli COCTaB M KOJIHYECTBO
aMHHOKHCIIOT.
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B coBpeMenHbix ocapmikax o3ep, B NMOYBaxX, Topdax CywecTByIOT CTPyKTy-
pbl, He OTJIMYAIOLIMECA BBICOKOW CTEMEHbI0 NONMMEPH3aUMH, B CBA3M C
JTHM B pe3yJbTaTeé TMApPONIM32 TYMWHOBBIX KHCIIOT Mbl NoONyvaem 16—18
aMHHOKHKCIIOT. B cocTaBe paccesiIHHOro OpPraHMYecKoro BelEeCTBa OCaflOMHBIX
nopop, oOHapyXHBawT NOCNE THAPOJIN32 TOJIIBKO HECKONBKO aMHHOKHCIIOT,
B OYeHb MAaJIbIX KOJIMYECTBAX, OTJIMYAIOIIMXCA BbICOKOM XHMHUYECKOH H
TepMMYECKOH CTaOWJIbHOCTBIO; TMoOCienHee HaOniofeHue coBMagaeT ¢ MNpen-
craBneHuAMHU JiiGesicoHa M BanneHnrtaina.

Takum 06pa3oM, COCTaB M KOJIMYECTBO AMMHOKHCIIOT, OMpefensieMbix
Nocie THOPOJIM3a, XapaKTEpH3YIOT CTeleHb MONMMEpU3aUMH, [MareHe3 M
KaTareHe3 MCKOIAeMOro OpPraHHYeCcKOro BemecTBa. Ha OCHOBaHMM M37OXeH-
HOr0 MaTepHasia Mbl NpPHLUTH K 3aK/IIOYEHHI0 O TOM, YTO aMHMHOKHCIIOTbHI
ABNAIOTCA OOHMM M3 MOKa3aTelled FeOXHMHUYECKHX IMpPOIECCOB, NMPOMCXO/s-
IIMX B OCaJIOUHBIX OTJIOXKEHHAX B TeUeHWe reosiorMueckoro BpeMedH. PaHee
5bII0 yKa3aHO, YTO B THAPOJIM3ATaX MpPOOYKTOB INHPONIM3a HAXOAAT ApYyrue
AMHHOKMCIIOTBI NMO CPaBHEHHMI0 C TeMHM, KOTOpble ObUIM B3AThI [JIA NHPOIIH-
3a. Cama no cebe peakuus reTeponoOIMKOHAEHCALMH, MOYWaA IPH B3aUMO-
LEHCTBMM (YHKLMOHANBHBIX [PYIN pasHbIX OPraHMYECKHX COEOUHEHHH,
CONMpOBOXK/AAETCA BbIAENEHHEM NpoCcThIX Monekyn — H, 0, NH;, CO, u 1.1
3THM OOBACHAETCA TO, YTO NPH THAPONM3e pACCEAHHOrO OpPraHMYeCKOro
BEILIECTBA MOPON MbI MOJNyYaeM OYeHb OTPaHHYEHHOE KOJIMYECTBO aMMHOKHC-
nor. B mpouecce kartareHesa OCaflOuHBIX NMOPOJ MO/ BIIMAHMEM [IaBIIEHHA M
TEMMepaTypbl UAET OJHOBPEMEHHO KaK AeCTPYKLMA OpraHHYecKoro Beuiec-
TBa, TaK U CTPYKTYpPHPOBaHHe WM CLIMBaHHE, COMPOBOXIAIOLIEECH YBeEJH-
YeHMEM MOJIEKYNAPHOro Beca. JIeHCTBUTENBHO, KOJIMUYECTBEHHOE COHEPXKaHHE
OpPraHW4eCKOTO BeIECTBA B [PEBHUX CIIAHIAX, H3BECTHAKAX HEBBICOKOE, HO
OpraHHYecKoe BEUIECTBO B HHX 4aCTO OTIMYAETCA BbICOKOH CTENeHbl0 KOH-
/leAcupoBaHHocTH. TlpefcTaBreHHe O NOBeNEHUM OPraHUYECKOrO BELIECTBA
NpY NOBBILIEHHbIX [OABJIEHUAX H TEMINEpaTypax B OCAAOYHbIX MOPOOAX MbI
OCHOBBIBa€M Ha OOIIMX 3aKOHOMEPHOCTAX TEPMUYECKOIrO pachaja MNolUMe-
pos, passutbix B.B. Kopuakom [137].

Takum oOpa3oM, paccesiHHOe OpraHHYeCKoe BEHIECTBO B OCA/IOYHBIX
Nnopofiax MOXHO paccMaTpuBaTh KaK KOMIUIEKC BbICOKOKOH/IEHCHPOBAaHHBIX
IIPOJYKTOB pEaKLUMH reTepONOIMKOHIOCHCAUMU M MUPOJIHM3a OpPraHHYECKHX
coequHeHuit GuoreHHo#l npuponbl (NMPOAYKTOB pacmafa pacTeHHi, XXHBOT-
HBIX, MHKPOOpraHW3MoB). B cBA3M ¢ 3TMM craHOBHUTCA 6onee ACHOM
MPUYMHA COXPAaHHOCTH AMHHOKMCIIOT B OC3[IOYHBIX OTIIOXEHHAX. BepositHo,
B Npoliecce AUareHe3a OpPraHHYECKOro BEIECTBAa COXPAHANOTCA B €ro COCTa-
Be HUKJIMYECKHE TIpYNIHPOBKH, NMPH THOPONH3e KOTOPBIX OCBOSOXIAITCA
COXPaHMBIUHMECS AMHHOKHCIIOTHBIE OCTaTKH, OONajaroiuMe BBICOKOH TepMo-
crabunbHoCThI0. Ilpn 3TOM B rupponHMs3aTax Mbl HaAXOOMM aNlaHWH, TIIMUMH,
BaJIMH, JEHLUMH, TIIyTAMMHOBYI0 KHCJIOTY (TepMOCTOHKHE aMHHOKHCIIOTHI).
OCTaTKH JTHX aMMHOKHCIIOT, BEpOATHO, COCTaBIAKT GOKOBbIE TPYNIMPOBKU
MONIMMEPHBIX CTPYKTYp MCKONAeMOIro OpraHMyeCKoro BemecTBa. MeHee
XHMHYECKH YCTOHYMBBIE AMMHOKHCIIOTHBIE OCTaTKM Hcue3ajd B Mpolecce
MOJNIMMEpPU3aLMH B TeueHHe TeoNIorMueckoro BpeMeHH. TakuM 03Jpasom,
AMHHOKHUCIIOTbI, OOHapy)eHHble B OCAJOYHBIX OTIIOXKEHHAX, MOrYT 3bITb B
passoit ¢dopme, no-pa3HoMy OBITh CBSI3aHBI M BXOOUTb B COCTaB pasHbIX
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NOTIMMEPHBIX CTPYKTyp. Ha OCHOBaHMH M3JI0KEHHOTO MBI COCTABHIIM Ipef-
CTaBJleHHe O BO3MOXHbBIX (POpMax CYIIECTBOBAHHUS AMHHOKHMCIIOT M HX
OCTaTKOB B OCAaJOYHBIX OTIOXKEHHAX, KOTOPOE Mbl BbIPa3uWJIH B BUJE CXEMBI
Ha pHc.4]1. B ocaZlouHbIX OTNOXEHUAX BO3MOXHO KPaTKOBpEMEHHOe IpH-
CyTCTBHe CBOGOMHBIX aMHHOKHCIIOT 32 CYET >XH3HEOEATENbHOCTH COBpPEMEH-
HbIX MMKpOOpraHu3moB-Gakrepuii, rpu6os, Bopopocneit u gp. Hexoropoe
KOJIHYECTBO CBOGOOHBIX aMMHOKHCIIOT MOXET BBIAENATHCA 32 CueT OECTPYK-
IIMH TOJIMMEPHBIX CTPYKTYpP HCKONaeMOro OpraHMuyeckoro BemecTBa. Kak
BMAHO M3 MIpeAcTaBlIeHHOH cxeMbl (pHC. 41), aMHHOKMCIIOTBI Morm GbI
yyaCTBOBaThb B pAAE MNpOLECCOB, KOTOpble NpHBeNH Obl Kk o06pazoBaHMIo
YCKOIIaeMOTrO0 OpPraHWYeCKOro BeElLeCTBa:

1. Peakipia MenaHoMpuHOOGpa3oBaHus (YCKOPAETCA MPH YYaCTHH MeTaJlJIOB KaK KaTa-
JIM3aTOpOB) .

2. Peakuus eCTeCTBEHHOr'0 IMPONH3a GeNKOB ¥ aMUHOKHCIIOT.

3. AACopOUHsA Ha CWIMKAaTaX aMHHOKHCIIOT, YTTIEBOAOB, T'YMHHOBbIX KHCIIOT.

4. llocnepHue 2 peakLMH MOTYT HPHUBECTH K YaCTUUHON paueMH3alLMH B YCIOBHUAX TO-
BbILLEHHBIX TEMIIEPATYP U [aBJICHU:,

Bce 3TH peakMHM MOryT CIYXHTb B KadecTBe NpeIBapHMTENIbHBIX 3TallOB
Wil 06pa3soBaHMA T'YMHHOBBIX KHCIIOT M BbICOKOKOH/IEHCHPOBaHHBIX Opra-
HUYyecKMx o6pa3oBanuit THma keporeHa. TakMM o06pa3oM, aMHHOKMCIIOTBI,
ornpeAensemble MOCNe THAPOJIM3a OCANOYHBIX MOPOM, Yallle BCErO He ABJIAIOT-
c MEPBHYHBIMH H HE XapaKTepH3yHT COCTaB NEPBHYHBIX OPraHU3MOB,
CylIeCTBOBaBUMX B /IpeBHUX OacceiiHax. Ckopee BCEro OHH XapakTepH3yioT
CTeNeHb KOHOEHCAIMM HMCKOIaeMOro OPraHWYeCKOro BellecTBa, 4TO Hepas-
PBIBHO CBA3aHO C [JHareHe3oM M KaTareéHe30M CCaJloYHBIX 06pa30BaHMH.

B ckemeTHBIX OCTaTKax OMNpenensioT CBOSOMHbIE W CBA3aHHBIE AMMHOKH-
cnorsl. CBA3aHHbIE aMMHOKMHCIIOTbI ONpENENAITCA MOCNe TMOPONM3a Kak B
CKEeNeTHhIX OCTATKAX OPraHM3MOB, TAK H B OCajloyHbIX obpasoBanusax. Ha
pHcC. 42 MBI TIpeAcTaBIsAeM BO3MOXIible HCTOYHHKH OpraHuyeckux obpasosa-
HHA, C KOTOPBIMH MOXET BCTPETHTbCA HCCIIEAOBAaTENb INpH ONpENeNneHHH
AMHHOKMCIIOT B COBpPEeMEHHBIX M JpeBHMX ocagxax. HccrmepoBarenn B
HEKOTOPbIX CIIyYyasX OGHapy»HBalOT 3HaYMTeNbHbIE KOJNHYECTBA aMHHOKHC-
7IOT WM TOYTH MONHBIA KX COCTaB, XapaKTepHbId O GenKoB, B OCafou-
HbIX MOpOJax M fJaxe B Nopogax aokeMOpusa. B 1o e Bpema B cBexux
PAKOBHHAX COBPEMEHHBbIX >XHBOTHBIX HeT CBOOOIHbIX amuHOkHcnor. Oca-
HOYHbIE TOpOAbI, He NOABEpXEeHHbIe MeTamMopdH3My, Takdke He comepar
cBOOOOHBIX aMHHOKHCNOT. TTOUTH MOJNHBIH COCTaB aMHHOKHMCIIOT W HalMyMe
cBOGOIHBIX AMHHOKHCIIOT B APEBHHX OCA[IOYHBIX NMOPOAAX, KOTOpble MHOIJA
HaXOOAT WCCNeNOBATENH, BEPOATHO, OODBACHAIOTCA HAJIMUMEM OCTaTKOB
cOBpeMeHHOH MHKpPOGIIOpbI U He XapaKTEPU3YIOT HCKOMAaEMOe OpraHuYecKoe
BEIIECTBO OCaflouHbIX nopon. Hampumep, TaxHe aMHHOKHCIOTBI, KaK LMC-
THH W IMCTEMH, TPUNTOGdaH, THPO3MH, APTHHHH U [pyrue HECTOHKHE aMMHO-
KHCIIOThI, YKa3bIBalOT Ha HanMuMe KoHTamMHaumu. IIpucytcreue cBOGORHBIX
AMHMHOKMCIIOT B OC3afOUHBIX [fOpopax, TeM Oonee B OKeMOpUHCKUX, cKopee
BCEro CBA3aHO C [EHCTBMEM COBPEMEHHBIX MHKPOOPraHH3MOB. Uem BbIile
NO/IMMEPH3alMA, TEM MeHblie COCTaB aMHHOKHCIIOT, OfpelesiieMbIi nocrne
THIPONH3a OCafOYHBIX MOpod. B cBA3M ¢ JITHM NOABIEHHE B UCKONAEMBIX
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AMHHOKHCIIOTH! B OCa[IOYHBIX OpORaX

l ,

"Cro6oatbie” aMHHOKHCIIOTHI "CBs3aHHBIQ"™ aMHHOKHCIIOTHI

i P Rl l

Mponyxmi| | MpanyxTet| | B opranu- Ancop6upo- Mpoayxrsl B cocrase | |B cocrase
Mexatinve- | | o6bmena veckofl mat-| | BaHHbIC Ha CCTECTBEH- KCPUTCHA TYMHHOBBIX
CKOTO pa3- | | unu pacha-| | pHUC pako- | | cunmkarax Horo "'nmu- ocagousix| | kucner.
pyuienna na opra- BUH (compe- ponnia” ne-| | nopoa

PaKOBHH, HH3MOB MEHHBIC) KOIldeMbIX

(apeBunx, PAKOBHH

COBpeMeH-

HbIX)

P u c. 42. UcTouHMKY HaxoXneHus “cBOGOAHBIX™ H “CBA3aHHLIX™' AMHHOKHCIIOT B 0CANOY-
HbIX oTnoXeHuax [96, 326] '

PaKOBHHAX 3HAYHTENBHBIX KOJIMYECTB THPO3HWHA H OPHMTHHA, OGHapy KeHHOe
YU.M. KonecunxobimM [129], Tpuntodana B peitHcKoM yrne [450], a TaKike
NMPHCYTCTBHE CBOJOOHbIX aMHMHOKHCIIOT M CBOSOOHBIX YIJIEBOJOB B OCaflou-
HbIX Mopogax Jokem6pus [58, 208--210] MoxHO OOGBACHHTh JIMLb
3arpA3HEHUAMH, KOHTaMMHAaLHMEH 3a cYeT COBPEMEHHOH MHMKPOQIIOpPHI.

B rugponM3aTtax TYMHMHOBBIX KHCIOT NPHCYTCTBYIOT aMHHOKHCIIOTHI.
T'ymMuHOBBIE KHCIOTBI ONpENENANT TaKXe IOCNe OKHCIIEHMA KEeporeHa
[198]. Hexoropble HccneqoBaTeNM NpeaCTaBIAIOT KEPOreH OCaIOYHbIX
NMopoA KakK NpOAYKT NPEBpPAILECHUA yMuHOBbIX kHcnoi. [lo npepcrtamnenu-
AM Bembte [574, 575], npouecc npeBpaiueHHss TYMHHOBBIX KHCIIOT B
KEpOTreH NpOMCXOAMT Ha HauanbHOM cTaquu KartareHesa. Jlanmee oH momycka-
€T OaNIbHEeHLIM TepMOKaTanu3, BeAywmil K o9pa3oBanuio rpadura. llerenc
(78] npenmnaraer paccmarpuBaTh KeporeH OCafOYHbIX MOpofd Kak (B HEKO-
TOpOM MpHONHXKEHUH) M3MEHeHHYI0 ¢OpMy TIyMHHOBBIX KkHcioT. On
NpenoNaraeT, YTo NOTepsA KHCIOpOOa M a30Ta, YBEIIMYEHHE COIepKaHHA
YI7iepoa B KepOreHeé MO CPAaBHEHMI0 C [YMHHOBBIMH KHCIOTAMH MOTYT
GbITh CBA3aHBI CO CIIEAYIOIMMH XHMHMYECKUMH peaKUMAMH: 1) ¢ rumpara-
uMeit, 2) c pexapGOkCHIMpoBaHHMEM, 3) ¢ moTepeil KapGOKCHMIBHBIX H
Kap6OHUNBbHBIX Tpynn, 4) ¢ NpoueccOM [e3aMHHHPOBaHHA. JTH peaKLuH
NPHUBOJAT K NOTEPE PACTBOPUMOCTH M NOBBILICHHIO CTENEHH apOMaTH3alMH.
B 1o xe Bpema JlereHc oTMeuaeT, YTO B KEPOrEHE €IE COXpPaHAKTCH
He6OJIBILOE KOJIMYECTBO KapOOKCHIIBHBIX Ipynn M a30oT B ¢opme aMUHOB H
reTepOUMKIIMUECKHX OCHOBAHHUM.

OpHako, MO HAaLIWMM NPEACTAaBIICHHAM, [JiA OOpa30BaHHA Keporesa B
OCa[JOYHBIX OTJIOXKEHHAX Pa3HOro reoJIOrHYeCKOro BO3PAcTa CTafMA I'yMMHO-
BbIX KHCJIOT He obs3atenpHa. Mcxods 3 cxembl MeSTaHOMAMHOOGpa3oBaHHsA
(cM. puc. 34, 36), B KOHue npouecca 06pa3yloTCs HepacTBOpPUMbIE MeNaHo-
WAMHbI, KOTOpble ABIAAIOTCA [OCTATOYHO MONHMEPH3OBAHHBIMH M MOIYT BO
MHOTHX CJIyYasX HEMocpelCTBEHHO BXOOMTh B COCTaB KepoOreHa, a MMeHHO,
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B COCTaB €ro HepacTBopuMo# 4actH. Kak u3sectHo [396], B MenmaHoMauHax
a30T BXOOWT B COCTaB TeTepOUMKIOB, B COCTaBe MeJAHOWOUHOB ecThb
apOMaTHYeCKHe W LMKIIMYeCKHe KOJbua.

BhicOKOe cofepXaHHe HepacTBOPMMOrO OCTATOYHOIO OpPraHHYecKoro
BEILECTBA B COBpPEMEHHbIX OcajKax Mopeil u okeaHos {201, 2020, unorna
coctapnawowee or 45 g0 75%, U OTHOCHTENLHO MAJIOE COAEpXaHHE T'YMHHO-
BhHIX KHCIOT (B npubpexHsix — 6,4%, B nenaruyeckux — 8,0%, B KapJoHaT-
HbIX Ocafikax ¥ KpacHpix riMHax or 4,3 go 0,7%) NOATBEPXAAT HALUH
npencTasiieHus. ['yMUHOBbBIE KUCTIOTbI, (YJNBBOKHCIOTHI, @ TaKXXe OCHOBHYIO
BLICOKOMOJIEKYJIAPHYI0, HEpacTBORUMYI 4YacTh OPraHHYeCKOIO BelecTBa
COBPEMEHHBIX M HMCKONaeMbIX OCaJIKOB MOCNe[qHee BpeMs YacTO Ha3bIBAwOT
rconojumMepaMi B OTiIHuMe OT GuononuMepoB (6enKoB, TMONMCAXapuaOB U
ap.) [406, 575].

TEOXUMHUA AMHHOKHCJ/IOT B OCAZOYHBIX OTJ/IOKEHUAX

Conep>kaHMe COCTaBHBIX KOMIOHEHTOB HCKOIAEMOrO OpralMyecKoro
BElEeCTBd, B TOM YHMCJe M AMHHOKHCIIOT, U3MeHAeTCA B INpOlecce AHareHe3a
OCajIoYHbIX OTIIOKEHHH B TeyeHHe reojornyeckoro Bospacra. HauSonee
YCTOMYMBBIMH B TE€ONOTMYECKHX YCIIOBMAX OKAa3bIBAWTCA Yri€BOLOPOlbl,
AMHHOKHCIOTb! H NMOpdHUpHHBI, KOTOpble JbUM O3HAapYXXeHbl [axe B NOpO-
;lax apxesi (cM. puc. 2). Ilpu coBpeMeHHON TEXHMKE HCCIE/IOBaHUA YIieBo-
,10pOfibl MOKa eie He MOryT CHYXHTb KI/IUOM [UId MpefcTaBieHus o6
HCXO[IHBIX, ONpEHENeHHbIX OpPraHHYeCKHUX COe[MHEHHAX OpPEBHHX OPraHu3-
AOB, H3 KOTOpPbIX OHHM oOpa3soBanuck. HckjioueHueM ABJAIOTCA JMUIb
\1/1eBOJOPO/ibl U3OMPEeHOBOro paga (¢uTaH, NpHCTaH), TNPOHCXOXKICHHE
KOTOPBIX CBAI3BIBAOT B OCHOBHOM C COCTaBHOH 4YacTbio Xxjopodunna — ¢pu-
ronoM. OgHaKo He[aBHUe MCCIIEHOBAaHUA [OKAa3alu TIPUCYTCIBHE H3OMpeHo-
BLIX YIIEBOLOPOLOB Jaxe B Mereoputax [354, 376}, uto mo HekoTOpoil
crefeHd TokoneGano Hawe NpeiCcTaBlIeHHEe O BO3MOXHOCTH HCIONb30BaHHA
JTUX COE[UMHEHHWH B KayecTBe [OKa3aTesbcTBAa CBA3H MCCIIELYyeMOro reolio-
rMYECKOro MartepHana ¢ OHOreHHOM MpUPONoA JTHX oTioxeHui. Hannuyue
110pPUPHHOB B OCA[IOYHBIX MOPOJAX OGBIYHO TaKKe CBA3BIBAKT C CyuiecT-
BOBaHHeEM NUIrMEHTOB THNAa XJopodunna B [peBHHX opraHusmax. OmHako
1IOCHeIHHE MCCTIC/IOBAHUA [10KA3aNl, YTO B ONpe/ieNIeHHBIX YCIIOBHAX Opra-
HUYeCKOro CHMHTe3a, KOTOpbI Mor Obl POMCXOOMTb Ha HayanbHbIX JTamax
CYLIECTBOBaHHA 3emild, TaKXe BO3MOXHO 00pa30oBaHHe NOPGUPHHOBBIX
COeMHEHUH, XapaKTepHO, 4YTO Mop(HPHHOBbIE CTPYKTYpbl BCTpeyalorca He
BO BCeX OCAa[IOYHBIX Mopodax. Mx NosBlieHHC B 110pOfIaxX, BEpOsATHO, CBA3A-
HO ¢ rnaBHo#t ¢a3oit HedreobpazoBanus [107]. OSplyHO B COBpEMEHHBIX
0CaJIkax MOPCKHX W TpecHOBOOHbIX OaccefiHOB, B TOYBaX Mbl HAXOOHUM
IIOYTH TIONIHbIA HaBop GHOXUMHYECKH BaXKHbIX OpPraHHYECKHX COEJMHCHUI, B
10 BpeMsa KaK B OCAa[lOYHbIX MOPOAX KONMYECTBO U COCTAB ITHX COeJIWHe-
HUH 3HaYUTENIBHO yMeHbIUATCs (HapuMep, B IIMHAX, H3BECTHAKAX, YIifAX
M T.J.). B cocTraBe MckomaeMoro opraHHueckoro BelleCTBA BLICOKOH cTeme-
HH KOHIEHCAIIMH COMlepXaTcA JIMUIb CHefibl AMUHOKMCIIOT, YrieBojlopojibl H
HHOTJIa  nopupHHbL.  YrieBO/bl M T'YMHHOBBIC KHC/IOTBI Ha ITOH CTa-
JMM MeTaMophU3MA UCKOMACMOro OPraHUYeCKOro BELIECTBAd OBbIYHO OTCYT-
CIBYHOI.
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HauGonee xapaKTepHbIM fIBNAETCA COHEpPXaHHE U COCTAB AMMHOKHCIIOT y
yrineBonoB (KaK CBA3aHHBIX, TAK H CBODOMHBIX) [UIA XapaKTePHUCTHKH
OCaJIOYHBIX OTIIOXKEHUH. Bomnblloe 4MCNIO HCClelOBaHHH MOCBALIEHO H3Yyye-
HHIO aMWHOKHCIIOT B OCaIOYHBIX OTJIOKEHMAX Ppa3HOro IeolorHYeCKOro
BO3pacTa. JT0 OOBACHAETCA TEM, YTO, C OJHOH CTOPOHbI, aMMHOKHCIIOTbI B
TOM MM MHOM KONHYecTBe GbUIM HaldeHpl BO BCeX OCA[IOYHBIX NOponax, ¢
OpYFoil CTOpOHbI, T€M, YTO OHM SBIAIOTCA CTPYKTYPHBIMH COCTaBHBIMM
YacTAMH OHOXMMHYECKH BaXKHBIX COCJMHEHMH — OEJIKOB M MOIYT CIIYXHTb
NOKa3aTelleM CYyILeCTBOBaHMA OCTaTKOB OpeBHMX OpPraHH3MOB B MNOpOJax.
Ha ocHOBaHHH 3TOro OY€Hb BAXXHO YCTAaHOBHTb, MOTYT JH aMHHOKHCIOTHI
BCeria CHY>XXHTb KpHTEpHeM >KM3HH reoJIOrHueckoro mnpouuvioro. Bropsim
OUeHb BaXXHBIM BONPOCOM fABJIAETCA NMpENCTaBlieHHe O TOM, B KaKoH ¢opme
H KAaK MOIJIH COXPAaHATbCA aMMHOKHCIIOTbHI B TeYeHHE MMJUIHOHOB M MMJUIH-
apaoB JIeT B OCA[0YHBIX MOPOJAX. B rnaBe IV Obulo NOKa3aHo, uTo
AMHHOKHCIIOTbI, OOHapyXeHHble B HCKONaeMBIX paKOBHHaX, He Bcerma
MOFYT CJIy)XXMThb [I0Ka3aTeJlbCTBOM MEPBHYHOrO COCTaBa OENKOB [PEBHMX
opraHu3mMoB. JloKa3aTeNbCTBOM 3TOMY ABJIAIOTCA Habniogarowmuiics nporecc
paueMH3allMd AMHMHOKHCIIOT B TeYeHHe IeoJIOTHYeCKOro BpPeMeHH U Ipolec-
Cbl eCTeCTBEHHOr0 MNHpPONH3a 0EeTKOB ¥ aMHMHOKHCIOT, KOTOpble, BHOMMO,
NPOUCXONMIN B [PEBHHX PAaKOBHHAX NoI AefiCTBHEM [1aBJIeHUs, TeMmepa-
TYpbl, B YCJIOBHAX JUareHe3a ¥ KarareHe3a OCaJlOYHbIX oTioxeHui [99, 323].
EctecTBeHHOMY NHPOJNIH3Yy aMHHOKHCIOT NpejllecTByeT HeoOpaTtuMas [eHa-
Typaumsa OGenkoB. [logoGHble mpouecchl MOIJIH NMPOUCXOAMTh TaKXe B OCa-
OOYHBIX MOPOJAX C OPraHMYECKMMH OCTaTKAMH OpPraHU3MOB, He3alHLUeH-
HbIMH MUHEpPANbHBIMH TKaHAMHU.

B coBpeMeHHbIX OcCaflkaXx, TaK Xe€ KaK H B CKeJETHbIX OCTaTKax
OpraHu3MoB, GbUIO YCTaHOBJIEHO fABJIEHHE palleMH3aLM¥ aMHHOKHCIOT [287.
443, 573]. KeeuBonsieH H Iletepcon [441] oGHapyxun, 4TOBOCafKax,
otoGpanubix B 3anuBe Bpuranckoit KonymGHH (reonoruueckuii Bo3pact
9000 net), comepxarcs TOJNBKO CBA3AHHbIE AMHHOKHCIOTBI, NPU ITOM
npoueHT D-aMHHOKHCIIOT YBeJIMYHBAETCA C BO3PAacTOM, YTO CBA3AHO C
YacTHUHOM pauemu3aumeit. [pu nomolwu rasoBoit xpomatorpapuud HMH ycTa-
HOBJIEHO YBeJIHYeHHEe KOJIHUeCTBA ajnon3oelunHa. JloBonbHO 6hICTpO MoaBED:-
ralTca pauemMH3aluu (peHUNaNaHuH, TaHUH, acaparMHoOBas KHCJIOTa M TIpo-
FIMH, MeJUIeHHee TTPOUCXOIUT paueMH3alua BalTHHA, Iy TAMHHOBOH KHCIIOThI H
JIeAlIUHA.

YctaHoBNeHHass JiGEICOHOM XUMHYeCKas TePMOCTaGUIIBHOCTh OT/EJIb-
HbIX aMHMHOKHCIIOT W OOHapyxkeHHoe BamnnmeHrtaiiHOM 3aKOHOMEpHOE INpeBpa-
LIEHHE aMUHOKMCIIOT B pe3y/bTaTe MUPOJIW3a [EHCTBHUTENHHO MUMEIT OOJib-
lIoe 3HayeHHe MJIA XapPaKTCPHCTUKH HCKOMaeMOro OpraHMYeCKOro BeLlecTBa.
9TH pe3ynabTaThl MOryT ObITb HCIOMB30BAaHBI C ONpeeIeHHOH MONMPaBKOM
018 NpefcTaB/ieHHH O Tpoueccax NpeoOPa3’oBaHUA OPraHHYECKOro BellecT-
Ba, NPOUCXOMALUMX B COBPEMEHHBIX OCAIKaX W HMEIOLIMX MECTO B pe3yiib-
TaTe 0cafKooOpa3oBaHHA B BOAOEMAX MpPeXHHUX TeOJIOFHYeCKHX MePHOOB.
OcoBeHHO LEHHb! ITH Pe3ysibTaThl [JIl NPENCTABIEHUA O BO3MOXHBIX NpO-
eccax, MPOMCXOJMBLIMX B paKOBHHAX, KOCTAX U [JPYFHX CKeENETHBIX OCTaT-
Kax HCKONaembiXx opraHu3moB. OfHAKO pacCMOTpeHHE YCIOBHH MOJEKY-
NAPHOFO pacnajla aMMHOKHCIOT, NpoBeleHHOe IJibGenbcoHoM u BamieHTtait-
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HOM, He MOXeT CIYXXUTb MOMeJNbI0 HJIM NMPHMEPOM MOBEJICHUA aAMHHOKHUCIOT
B YCIIOBHAX NPUPOMHBIX OCAJOYHLIX MPOLECCOB. B MpHpO/IHBIX reoXUMHuYecC-
KHX cpellaXx, HECOMHEHHO, Ha XOf NMpeoOpa30BaHHA OPraHUYECKOro BellecT-
Bd M €ro KOMIIOHEHTOB OKa3bIBaloT GONblIOE BAMAHHE MHOTHE (haKTOpPbI —
ssmsHe pH, Eh cpenpi, mpucyTcTBHe OpyrMx OpraHMuYeCKHX COeIMHEeHHi
(BCTYnapMx B peaklHio), NPUCYTCTBHE BOMbI, CIOCOGHOCTh aMHHOKHCIOT
M [OpYTMX OpraHMYeCKMX COeIMHEHHH BCTYNaTh B pEAKLMI0 CO MHOTHMH
MCTalllaMH, XapaKTep OCTATKOB OPTaHMYeCKOro BeiectBa (HaXO[ALIerocs
B aMOp¢dHOM COCTOSIHHH, B PAKOBHHAX, KOCTAX MCKOMAEMbIX TO3BOHOYHBIX
u ap.). OcoGeHHO CIIOXHBIMH, BHOMMO, ObUIH mpouecchl 00pa3oBaHHA
amMop}HBIX M YIIHCTBIX BKIIIOYEHHI MCKOMAaeMOro OpPraHHYeCKOro BELIECTBa,
HaXOOAIEroci B pAcCeAHHOM COCTOAHHMM B OCAa[IOYHbIX MOpOIAX H He
3al{MIEHHbIX MMHEpPaNIbHBIMH OCTATKAMH HMCKOMaeMbIX OpraHM3MOB. B 3THX
Cliyyasx OpraHMYecKHe OCTATKH ObIIM B [IOCTATOYHOH Mepe MOABEpPKEeHbI
BJIMAHUI0 OKpYXaiowed cpedbl; OT Hee 3aBHCEIM KaK MX COXPAHHOCTb, TaK
M MyTH NpeoOpa3oBaHua. B 3TOM cilyyae NpencTaBiEeHHA O XHMHYECKOMH
TEPMOCTOMKOCTH H FeOJIOrHYECKOM YCTOHYMBOCTH CBOOOIHBIX AMHHOKHCIIOT
ewe Oonee TPYOHO NPHMEHHTh AJIA OOBACHEHUA TeoJIOrMYECKOH COXpaH-
HOCTH OpraHMuecKOro BeluecTBa cllaHueB, Hedred, yrieii.

B xakoit ¢opme eie MOIIH COXPaHHTBCS OTHENIbHbIE OpraHMUYECKHE
COCIMHEHHSA B OCa[IOYHBIX MOpOJax B TeueHHe MWIUIHOHOB Jiet? B 3tom
HanpaBJIeHHH BBICKA3aHO HECKOJbKO MpeAnoyoxeHHit. Bo-nepBrix, HA OCHO-
BaHUM [AHHBIX O TEPMOCTAOUIILHOCTH H TE€PMOYCTOMYUBOCTH AMMHOKHCIIOT,
yCcTaHOBJIEHHbIX JiiGenicoHoM H BanneHTallHOM, HEKOTOpble HCCIeJOBAaTeNH
CYMTAIOT, YTO AMHMHOKHCIIOTBI MOTJIH COXPaHATHCA B MOPOJAX MHOrHE MHII-
nuoHbl net. Ho mpuBeleHHble Bbillle paccyxAeHHA O BJIMAHUM OKPYXXKAKoLIEH
cpcOpl Ha COXPAaHHOCTb OPraHMYECKHX COeTMHEHHH B TeYeHHe reooruyecKo-
ro BpeMeHH He [A0T QCHOBAaHMA MpEJICTABMTH CYIECTBOBAHHE aMHHOKHCIOT
B CBOGOIHOM COCTOSIHHM B NMOPOJAX B TeYeHHE reOJIOrHYECKOro BPEMEHH.
Kpome Ttoro, manHble Jlerenca [77] o TOM, YTO B OCafIOuHBIX TMOpPOAAX
OObIYHO OTCYTCTBYIOT CBOOOMOHBIE aMHHOKHCIIOTHI, MOATBEpPXAaloT 310. Bee
aAMMHOKHCIIOTBI B IIOpO[AX ONpeJeNAT TONLKO I[OCJE TUAPONH3a MOPOL
6H. HC]1 (24 yaca).

Ects mpeactaBneHMe O TOM, YTO aMHHOKMCIOTbI B OCaJIOUHbIX [O-
polax HaxomaTrcs B aucopOMpOBAHHOM COCTOSHMM Ha cuiukartax [181,
305, 419, 438, 576]. B 1954 r. Buepsbie TanuGymuu [537] npoussen
ajzicopBumMio aMHHOKHCIOT Ha MOHTMOPUIUIOHHTe (B KHCNOH cpefe), 3aTemM
3uckuHg [518] u3ywan noBeneHMe aMHHOKHCIIOT B MPHCYTCTBMH MOHTMO-
pwuionuta npu pH=2, a Maxnapen [462] — B NpHUCYTCTBHHM KaOJHMHHUTA.
Ilocne 3TMX HccnenoBaHMI NOABMIOCH HECKONbKO paboT, MOCBAIIEHHBIX
M3Y4YeHHI0 afCOPOLMH pa3fIMUHbIX aMUHOKMCIOT Ha MOHTMOpuuloHuTe [181,
294,301, 302,361-362, 421, 509] , Ha kaonunute [419], Bepmuxynure [429,
499, 500], Ha ueonure [479].

B 1964 r. Kposnenun u gp. [437, 438] Bbimenunu U3 H3MeNbYEHHBIX
CNaHIeB aMMHOKMCIIO01bl, KOTOpble, IO MHEHHI ITHX aBTOPOB, HAXOOMIIUCh
B aicOpGHPOBAaHHOM COCTOAHHH Ha KpeMHeBOH KHcioTe. Bbpuio ycrtaHoBe-
HO, YTO aMHMHOKHMCIOTHI 0051afaloT Hau30JblUeR TepMOCTaOMIBHOCTHIO NPH
MX ancopbuMuM Ha MOHTMOpWIIOHMTe. Ha MOHTMOpHIIIOHHTE H KAOJIMHHUTE
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Jyullle BCETO COXPAHAIOTCA aMHHOKHCIIOTBHI, XapaKTepH3yloluMecs Hau3olee
NPOCTBIM CTPOEHHEM, — FITUUKH, BAIHH, JIeHIMH. OHU COXpaHAITCA [axc
npu HarpeBahuu pno 180°C. [lpn oTom ©bllo OGHAapYXEHO, YTO MOCIC
nporpeBaHuss Ha MoHTMopwionute npu 100°C ocraetca 60% L-neituna,
npu 150°C — 24%, B nocnefHeM Clyyae MOABNAIOTCA Takxke D-aMHHOKMc-
notel. [lonHas peueMM3auMsa HacTynmaet mnocfie nporpesauus npu 100°C
yepes 100 uacoB. Ilpu HarpeBanuu mpH 200°C mpOHCXOOMT paleMU3aLy
yepe3 6 yacoB. Ha ocHoBanuu 31oro Kpoanenut fgenaer 3akiioyeHue o TOM, UTO B
OYeHb CTapbIX NOPOIAX U B METEOPHUTAX, Ile aMHHOKHCIIOTHI HaXOAATCA B pallc-
MHUeCKO# CMeCH, HeMb3d CyIMTb 00 UX OHOreHHOM HJTH aBMOTeHHOM TTPOHCXOk-
feHuH. AHAJIOTHUHBIE PE3Y/IbTAaThI GbLTH ONyueHbl Xeiipom [379] . .

B cratbe Beitcca [576] mpencraBieHbl AaHHbIE O CNOCOSHOCTH TJIMHMC-
TbIX MHHEpAJIOB CBA3bIBATh Da3JIMYHblE OPraHHYeCKHe COEOMHEHHA U3 pas-
0aBlieHHbIX MPHUPOIOHBIX pPAcCTBOPOB. IKCHEPHUMEHTbI H COOTBETCTBYHOLIUC
pacuerbl MOKAa3ajd, 4TO 17 MOHTMODHIUIOHHTA MOXeT CsA3aTh OKOJIO
550 ke Jdenxa wnu 250 ke nonunentunoB, 150 ke amuHokucnot, 100 ke
aMuHOB, 620 k2 nunuuoB, 150 ke >xvpHbIX Kucnor, 300 ke rauMuepHHa,
200 ke yrneBonoB. CKOpOCTh peaKUMH CBSA3bIBAHWA OPraHHYECKHX cCOc-
OMHEHHH YBCIIMYMBAeTCA C NOBbILIEHMeM TemmepaTypsl go 220-280°C.
Beiicc cyHTaet, YTO BHYTpEHHHE CJIOW CHJIMKATOB XOPOLIIO 3alHIIAIT Opra-
HHYECKHe COeIMHEeHHA OT MHUKpOGHONOrMYECKOro paspylieHHs (XOTd JKcrie-
PHMEHTaNbHbIX [aHHBIX OH He NPHBOMOMT), OHAKO KHCIIOPOA MOXeT Mpo-
HUKHYTb M OKa3bIBaTh OKHCIIMTENbHOE NEHCTBHE Ha OpraHHYeCKHE COe[IHHe-
HMA. JTO 3alIUTHOE [EHCTBHE CMIIMKATOB OH CBA3bIBAET C 03Pa30BaHHEM
Hedtd. OnMcaHHOe 3aUIMTHOe [eHCTBME CHJIMKATOB Ha OpPraHMYecKHe coeau-
HeHHs npedcTaBnser OONbLIOH HMHTEpEC H B OTHENIBHBIX CHy4YasdX ITUM
ABJICHHEM -MOXHO OOBACHHTbD COXPAHHOCTb CBODOMHBIX AMMHOKHCIOT M
cBOGOMHBIX YIJIEBOJOB B COBPEMEHHBIX OTJIOKEHHAX M B OCaJOYHBIX MOPO-
nax. AMHHOKHMCIIOTBI, a/iCOpOMpOBAaHHbiE HAa CHJIMKATaX, JIETKO CMBIBAIOTCA
BOMOIl M 0COGeHHO Mopckoi Bomo# [437]. Ilpu H3YYeHMH OTHENBHBIX
MuHepanibHbIx pakumit coBpeMenHpIx ocaakoB CreBeHcoH M Batnmep [530]
YCTaHOBMIIM, YTO OpPFaHWYECKHE COCOHHEHHS, B TOM YHCJI€ AMHHOKHCIIOTHI,
nyullle BCETO COXPAHAWTICA B TJHMHHCTBIX OmnOxeHuax. Tenr [546, 547
HaGmioman ajcopOuUMI0 aMHHOKHCIOT M MNEeNTHOOB Ha [JIMHE, KOTOPYH
HCTIONB3QBAaN B KayeCcTBe KAaTajM3aTopa [AJIfA MNONYYeHHA TOJIMMEpPOB U3
aMHHOKHCNIOT. BbUIOo HccneqoBaHO MoBefeHHe 12 aMHHOKMCHOT. ABTOp
YCTaHOBHMII, YTO afcopOumMA aMHHOKHMCIOT Ha riuHax 3aBHUCHT oT pH cpenpl.
OCHOBHOCTH aMHHOKHCIIOT H NOJIOXEHHA (YHKUMOHANBHBIX FPYNN B MoJie-
Kyjle aMHHOKHCIIOT, @ TaK>ke OT NMPHPOJibI U CBOMCTB KaTHOHOB B MHHepaax.
IleTambHOe KPHTHYECKOE pPacCMOTpEHHE MHMHEparoB O COpSUMHM aMHUHOKHC-
JIOT Ha FJIMHAaX TIpUMBEJIO aBTOpa K 3aKIIIOYEHHI0 O TOM, YTO NpPH 3TOM
BO3MOXHbBI pu3Hyeckas afcopOuUMa, a TaK)Ke HOHHbIA 0OMeH M 05pa3oBaHHE
xenaToB. Hanmpumep, Ha OCHOBaHMH TNOJIyYeHHbIX MH(paKpacHbIX CMEKTPOB
aBTOp NpefnonaraeT oO6pa30BaHHe KOMIUIEKCOB JIM3HHA C METAlIaMM:

r-‘-\ /NHz""CH""(CH:)4NH3
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Ecnn  xe peakuusa CBA3H C METWIJIOM OTCYTCTBYET, TO BO3MOXHO
B3aUMOJIEHCTBHE JTHU3UHA C MHUHEpagaMd B BH/I€ KAaTHOHA:

H3N—(CH,) g—CH—CO0~
+
NHj

I'o [358] Bbickazanm MHeHHE O TOM, YTO B IIOYBAX AMHHOKMCIOTbI CBA3AHbI
¢ TIOBEPXHOCTbK MHMHEpaJIOB, HAXOOATCA B HCKIIIOYHTENIBHO CTaOMIIbHOM
COCTOSIHHM W YCTOHUMBBI K JEACTBMIO MHKpoopraHusmoB. OnHako, Kak
1loKasanu uccnefosBaHus Teura [547), pasnuunible aMHHOKHCIIOTBI, CBA3aH-
lible ¢ [TMHAMHU, 1ecCOpOUPYIOTCA B Pa3iMUHONA CTENeHH, KOrja MX KOMIUIeK-
¢bl ¢ MOHTMOPHMJZIOHHTOM IIPOMBIBAIOTCA PacTBOPOM T'YMHHOBBIX KHCIIOT.
J1u uccnenosanuss TeHra u onbitel Beiicca, B pe3ynbTate KOTOPbIX aMHHO-
KHCJIOTbI CMBIBANMCh C FJIMH MOPCKOH BOJOH, MO HalleMy MHEHHIO, HMEIT
OI'POMHOE 3HayeHMe, TAK KaK OHM IOKAa3bIBAKOT, YTO B YCHOBHUAX COBpEMEH-
HbIX OCaZKOB, a CllefloBaTellbHO, M MpH 0Opa3oBaHMH OCAOKOB [IPEBHUX
Mope#, copOuMA aMMHOKHCIIOT Ha TIIMHaX He Morna ObITh OYeHb NPOYHOH H
IPYAHO NpeACTaBHTh, YTO B MOPOJAX B TeyeHHe MHOTHX MHIJUIHOHOB JIeT
dMHMHOKMCIIOTBI COXPaHSAJHCh B aJicopBHPOBAHHOM COCTOSHMM HAa IIIMHax. B
TO e BpeMsA aMMHOKHCIIOTBI NMpH COpOUMM HAa TIMHAX CMOCOBHBI K MONH-
mcpu3auMH. Bpito yctaHoBneHo o6Gpa3oBaHHe MOIMNCNTHAOB M3 aMHHOKHMC-
JOT B MOPHCYTCTBHH UEOJIMTA M MOHTMODH/IIOHHTa KaK KaTajlu3aTopOB
{479). MonuMepu3aupio aMMHOKUCIOT Ha [JIMHUCTBIX MHHEpanax Hadmiona-
mm rakxke Herenc u np. [313]. Janee Gpino ycraHosneHo, yro L-aMuHOKH-
cl1oThl 6ONee CKJIOHHBI K MONHMepu3aunu, uem D-amuHoxucnotst [419,
546, 547]

Kak mnokasanu uccnegosanus Teura [546, 547], ckopocts o6Gpa3oBaHus
NCOTHOHBIX CBA3EH Ha KAOJNMHMTE NIPH NPONYCKAHHH Yepe3 Hero pacTBOpPOB
l.-acmaparHHOBO#M KHCNIOTBI 3HauuTeNbHO Gonbine, 4em D-acmaparuxoBoi
KUCIOTHI. Pe3ynbTaThl 3TMX HCCNEIOBAaHWA OueHb BaXKHbI, TAK KaK OHHU
[I0Ka3bIBaI0T BO3MOXHOCTb €l€ OIHOIO0 OOBACHEHHA BO3MOXHBIX MPHUYMH
YMeHbLUEHHA KOJIMyecTBa L-aMHHOKMCIOT B COBpEMeHHbIX ocafkax. Ha-
BCCTHO, YTO NPHCYTCTBHE OJHOrO L-M30neiumHa U OTCYTCTBHE B OCaKax H
CKeJIeTHbIX OCTaTKax OpraHu3MoB D-annousoneiuuHa ykaspiBaeT Ha OTCYT-
CTBHE [MAreHeTHUYECKHMX NPeBpPAILEHHI WIIM Ha HanM4yMe aMHMHOKHcIOT Goree
coBpeMenHoi MuKpognopbl [387]. O BO3MOXHOH poONH KBapua B 03pa3o-
BAHMU ONTHYECKOH AKTHBHOCTH OpPraHHUYECKHX COEOMHEHHH [1aeT CBOM KpH-
THUecKHe 3amevanusa Pyrtren [206]. Bo3aMoxHO, 4TO NPHCYTCTBHE IJIHHMC-
ThIX MHMHEPAIOB KaTAIU3HPYCT MpOLECChl MOJIMMEpPH3AaLMH, MENIAHOWIHHOO0S-
pa30BaHUA M B KOHEYHOM HTOre — 00Opa3oBaHHe KeporeHa. Ancopbuuio
aMMHOKHCJIOT Ha [JIHHAaX HYXHO paccMaTpHBaThb KaK OYeHb BaXHY H,
BO3MOXHO, NMEpPBYI0 CTa[lMi0 B CIOXHOH LeNH MpeBpaleHuii aMHHOKHUCIIOT B
ocajKax.

B cBoeit 0630pHOit cTatbe AHepcoH W Banun [282] onucamu ocHoBHbIe
(HU3HKO-XHMHYECKHe [JaHHbIe M OPraHMYecKHe peaklMH, KOTOpbie CBA3aHBI C
KATAIMTHYECKUM [AeiicTBHEM IJMH. OHH OTMeYarT OrPOMHYI0 PONb BOMbI H
JIal0T CBOM TpEICTaBNEHHs O MPOHCXOXIEHHH >XH3HH B CBA3H C [IeHCTBHEM
YJIMHHCTBIX MMHepanoB. UMM Takoke 1aH 0530p paboT, MOCBAI(EHHBIX H3Y-
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YCHHIO aCcOpOLMH OPraHMYeCKHX COCIHHEHHH Ha TJIMHHCTBIX MHMHepanax.
AMHHOKHCIIOTbI, XapaKTepU3yiowMecs amMpOTEpHbIMH CBOWCTBAMHM, B PacT-
BOpaX MOTryT HAaXO[HMTbC KAaK B BHMAE KAaTHOHOB, TaK H B BH/JE AHHOHOB.
Onu nerko obpa3syl0T KOMIUIEKCHbIE COeJHHEHMA CO MHOTHMH MeTajljlaMy,
H TOJTOMY HETPY[IHO TNpPENCTaBUTb CYLIECTBOBAHME TAKHX KOMIUIEKCOB B
NpUpOOHBIX BOAax. B HacTosee Bpema M3BECTHbI BHYTPUKOMIIIEKCHLIC
COE/IMHEHUA aMMHOKHCJIOT € Mecplo, KobanbToMm, HHKeNeM, ypaHoM, IUlaTu-
HOH u [Jp.

NI, NH, /N{'z ﬁ NH,
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KoMiuieke aMHHOKHCAOT KOM[UICKC AMHHOKHCIOT
¢ MCIAbIO C ypaHom

UsBecTen koMIUIeKC MINAaTHHBI C acnaparuHoBoil Kucnoroit [59], ¢ neiiup-
Hom [60]:
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B XuMHH M3BeCTHbI KOMIIEKCHbIE COEIMHEHMA METAIOB C APYFHMHU
aMuHOKHcoTaMu. Hanpumep, u3BectHsr kommnexcnt Pt, Cu, Cd u Zn ¢
neduyHom, kommexcsl Cu u Hg ¢ tpunrogpanom, psaga meramnos (Cu, Co.
Ni, Ge) ¢ mernonutom, Cu, Ni, Zn u U c rnuumHoM, Mo — ¢ mMCTEHHOM.
Cu,Ni u Co - ¢ nomunentunamu. B o530pe TosctonsAta u ap. [244] naubi
CBefleHUsi 05 ONpeleneHHH KOHCTAHT YCTOMYMBOCTH KOMIIIEKCOB TSHXKENbIN
METAJUIOB ¢ AMUHOKMCIIOTaMHU. M3BeCTHBI Tak)ke KOMIUIEKCHbIE COETUHEHUA
[MI0KO3aMHMHa H [II0K03aMHHOBOH KHCnoTel ¢ Cu, Co, Ni, Mn u apyrumu
METaJIaMH, IPH ITOM Haubonee cTabUIIbHBIMH ABNAIOTCA MEHbIE KOMIIIEKCHI.
H3BectHa cmocoGHOCTs Mendu, HMKens, KobansTa 00pa30BbIBaTh COEIUHEHWs
C aMHHAMH 0O THMY aMMHAKAaTOB. DBBUIM TakXe TMONIyYEHBI KOMMIIEKChI
ATIOMHHUA ¥ TrepMaHHA C MMPOKATEXMHOM, KOMILIEKChI Bonbdpama
C NHPOKATEXMHOM, pE3OPLMHOM, OpPLMHOM, MHPOFa/LIoNoOM, Gopo-
rmouniom. HMssectHnr kommiexcht Cu, Ni, Co ¢ OpPTraHHYeCKMMH KHC-
notamu. Masectnst  kommnexcht memu (1) ¢ ructuaueom u npyrums
aMHHOKHCIIOTaMH, C MENTHIaMH B BOMHBIX pacTBopax [273, 274], a taxxe
xommiekcel Fe (III) ¢ amannnom [401), tamuma (I111) u apyrux metamios
C acrmapar¥HOM, acmapar¥HOBOH M TIJIVTAMHHOBOH KHCIIOTAMH B BOJIHbIX
pactBopax ({192]. PaHee Mbl yXe OTMeUanH poOmb aMHHOKHCIOT B Kasbili-
(bHKaLUMH SKUBBIX OPraHM3IMOB.

CrocoGHOCTy aMMHOKHCIIOT JOCTAaTOYHO NErKo 06pa3oBbIBATh KOMIUIEKC-
HbIE COeMHEHHA C MeTaJUlaMH 1aeT BO3MOXKHOCTb TNpPe/ICTaBHTb, YTO B
¢opMe KOMILIEKCOB aMHHOKHCIIOTHI MOTYT HAXOMUTHCA B NMPUPOOHBIX BO-
Aax M ocaxpgatbcs B 3aBHCMMOCTH oT pH cpenpl. CriocoBHOCTE XHMHUECK X
MEMEHTOB 00pa3oBbIBATh KOMIUIEKCHbIE COCNMHEHMS OMNpeleNAeTCA CTpoC-
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HHEM 3JIEKTPOHHOH OGOJIOYKH HX 4TOMOB, pa3MepOM HOHHBIX pajUyCOB,
BEJIMUMHON BaJIEHTHOCTH H MoJuApu3auuelt. BbiCOKOH KoOMIIeKcoo6pa3yro-
ied CcnocoBHOCTbI0 OONAagalT HOHBl XaNMbKOQWIBHBIX J7eMeHTOB ¢ 18-
JNIEeKTPOHHBIMM BHELWHHMHM 0Gojnoukamu [263—-265], npu 3TOM yBenmuueHue
BaJICHTHOCTH M yMeHbllIeHHe HOHHOTO pajyyca 3NMaronpHATCIBYeT KOMIUIeK-
co00pa30BaHU0. DBONBIIMHCTBO 3THX XHMHYECKHX 3JIEMEHTOB CIOCOGHO
HaKaM/IMBAaTbCA OPraHHYECKHM BELIECTBOM MNOYB, TOpHOB M yrned B IpH-
POIOHBIX YCJIOBMAX.

YCTOMUMBOCT KOMIIIEKCHBIX COeJMHEHHH BO MHOFOM 3aBHCHT OT
CBONCTB aIeHNa, PpAacloONOXeHHOr0 BOKPYT LEHTpaJbHOro aroma [266].
YcTaHOBJIeHa CBA3b MEXIY CIOCOGHOCTDHIO 3IEMEHTOB K KOMIUIEKCo06pa3oBa-
HHI0 M YCTOHYHBOCTBIO KOMIUIEKCHBIX COEIMHEHHH C MX MECTOM R LA
yeckoit cucreme MeHfgiieesa [74, 266]. MHorue kaTvoHbl, 06pa3ys KOMI-
FeKCHble MOHbI, TNEepeCTaT OCAKAATbCA TEMH HOHAMH, KOTOpble ODBIYHO
o6pa3sylT ¢ HUMH TpyaHopacTBopumble ocagkH. Ilpu oSpasoBanuu Komm-
JeKCHbIX HOHOB YBeJIMUMBAETCA pPAacCTBOPHUMOCTh KATHOHOB, H3MeHAeTCHA
BEeJIMYUHA OKHCIIMTEJIbHO- BOCCTAHOBMTENHOrO MOTEHUMaNa, BCIE[ACTBHE 3TO-
ro 37MeMeHThl TNpHOOpeTaroT OONbIUYI0 MHUIPAaLMOHHYI0 CIOCOGHOCTb, YTO H
HaOmoaeTcsi B NPUPOAHBIX YCIIOBHSAX.

H3BecTHO, YTO 3HAYMTENIbHblE KOJNMYeCTBA FYMHHOBBIX KHCIIOT OGHapy-
XHUBAIOT B OC3fIKaX KOHTHHEHTAJIbHBIX CKJIOHOB MOpedl ¥ OKeaHOB. BeposAT-
HO, HMEHHO COfiepXKaHHe T'YMHHOBBIX KHCJIOT B OCafiKaX KOHTHHEHTaJIbHBIX
CKJIOHOB CBA3aHO C [MOBLIIIEHHBIM COHdEpXaHHEM YpaHa B ITHX OcagKax
[14, 15]. B HacTosiee Bpems GOMNbUIMHCTBO MCCNe[OBAaTENIel CUMTAIOT, YTO
rYMHMHOBbIE KHCJIOTbI MrpalT OOJIbLIyI0 poJib B MHUIPAaLMH H KOHLUEHTPHpO-
BaHMM XHMMMYECKHX IJIEMEHTOB He TOJIbKO B NOYBAX M MJIaX COBPEMEHHbIX
BOIOEMOB, HO TaKxe B Topdax, yrnax [169, 510, 511], yepHbix cnamuax
M OPYTHX OCAaJlOYHBIX OTJIIOXKEHHUAX Pa3HOrO reoJIOrHYECKOro BO3pacra.

HepgagHo 6bu10 MOKa3aHO, YTO F'YMHHOBBle KHCIOTHI noyB IlogMockoBba
CBA3bIBAOT 10 15% ceneHa oT ofiero ero copepxaHus B mousax [90].
W3BecTHO, 4TO MOYBBI M HEKOTOpble pacTeHus (Hampumep, Astragalus)
HAKAaMHMBAlOT CejleH B KOJIMYeCTBaxX, 3HAUMTENIbHO INpPEeBbIILAIOIAX ero co-
HepXaHMe B NoAcTUNarowmx mopomax [109, 127, 126]. Kak xe monagaer
celleH B FyMHHOBBle KHCIOTbI? H3BecTHO, uTo HeKOTOpble MMKpPOOpraHM3-
Mbl, FpUGBI M CeNleHOCOAEPXKALIME PACTEHHMSA WrpalT BaXKHY0 poib B IPO-
ueccax o0pa30BaHMs pPacTBOPHMbIX (POpM ceneHa B MOYBAX, YYacTBYIOT B
UMKJIE MpEeBpAalleHHsA cOelHHEHUW# cenleHa B mnpupome ({516, 517]. Beuio
YCTaHOBJIEHO, 4TO oOKONo 90% cenmeHa B rpubax KPacHOrO MyXoMopa
CBSAI3aHO C Oe/IKaMM, KOTOpbIE COAEPKAT 3HAUYMTeJIbHble KOJIHYECTBA LIUCTHHA
(0,786% B Myxomope). Bbio MoKa3aHO, YTO LWMCTHH ITHX GENKOB BMECTO
cepbl comepxur ceneH [90]. Ormmparomme rpubbl M Opyrue pac-
TEHHA, COlepXalie CEIeHOAMMHOKMCIIOTBI, YY4acTBYKWT B OOpa30OBaHUH TIy-
MHMHOBBIX KHC/IOT H TAKHM 06pa3oM cnocoBGCTBYIOT HaKOIUIEHHIO ceJleHa B
noyBax.

CnoxmHbIM ABIACTCA BONMPOC O TOM, Bcerga JIM MbI MOXeM paccMar-
pHBaTh aMHHOKHCIIOTBI, OGHapy>keHHble B [pPEBHHX OCAaJO4YHBIX MOpOJAAX
nokeM0OpHs, KaK coeduHeHHs OHMOreHHoil npuponobl. 3a mnocienHue TIOMsI
HaKOIUIeH OFpOMHBbIA MaTepHasl Mo aBHOCHMHTE3y OpraHHYeCKHX COeTUHEHHH,
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B TOM YHCIle aMHMHOKMCIIOT, MONYYeHHbIX H3 cmeceii rasos N,, H,0, CO,
CO,, NH,, CH, u npoCTbIX HEOPraHHYeCKHX COelHHeHHH. B MoHorpadpusx
A.M. Onapuna [183, 184], M. Kanseuna [121], Pyrrena [206], [Tonnamme-
pymbl [492] u ®okca u [Jo3ze [588] npencraBneHa HCTOpHA pa3BHTHS
MBICTIH O NPOHCXOXKAEHHH Ha 3emJle OPraHMYeCKHMX COE[MHEHHH H ONHCAHbI
OCHOBHbIE 3KCHEPHMEHTaJIbHble pe3yNbTaThl XHMHYECKOrO CHHTE3a OpFaHH-
YeCKHX COEMHEHHH B CBA3M C MNPOGNEMOH O NPOHCXOXIEHHH O>KM3HH.
HoBbie fmaHHble 0 XMMHYECKOM CHHTe3€ H Ipe/ICTaBJIEHHS O HHOJIOTHYECKO#
3BOJIIOUMH OpPraHWYeCKHX COCMHEHHil, BKJIIOYAaA aMMHOKHCIOTbI M HenKH,
onucansr Mwinepom [467—470], Kseuponsaenom [441]. HUccnenoBaHua B
3TOM 057aCTH pPa3BHBAIOTCA OYeHb GBICTPO B mociemuue romsi [223]. Opd
{477] B oGscpe “WccrnenoparuA B IKCNEPMMEHTANBbHOM OPraHMYecKo# Koc-
MOXHMHMH” OTMeEYaeT, YTO Hapady ¢ ONMaropofHbIMH ra3aMH YeTbIpe 3Ji€MeH-
Ta — YITIepoNl, BOOOPOL, KHCIIOpPOL M a30T — cOctaBNAIT 3HAYMTENbHbIH
npoueHT BO BceneHHOH. JTH 3NIEMEHTHI CYMIECTBYIOT B BHIle aTOMOB M B
AMATOMHbIX KOMOMHaUMAX (CN, CH, C,, CO, NH, OH) B armocodepe
XONOOHBIX 3Be3h, B arMocdepe ColHHA H B MeX3Be3JHOM IIPOCTPAHCTBE, B
COCTaBe IUIaHET, KOMET W METeOpHUTOB. BbUIM cliesaHpl MOMBITKH BOCIPOM3-
BECTH IIPOLECC OPraHWYeCKOro CHHTe3a B YCNOBHMAX, KOTOpbl€ MOIJH 6bl
¥MMETh MECTO B NMPHMHMTHBHOH aTMocdepe paHHEro CyIUecTBOBaHHA 3eMIIH.
WUCTOYHHKOM 3Hepruu JUIsAi CHHTe3a OpraHHYeCKHX COeJMHEHMH, KOTOpbie
MODJIH HMeThb MeCTO IIpH NPEBpAleHHH MpPOTOMJIaHeT B IUIaHEThbl, MO MHe-
o Opd, 6bUlM ymBTpadHONETOBbIE NIyYd W HOHM3MDYIOIAS pajMauus, a
TaKXe pajMoaKTUBHOCTb.
) Iocne KmaccuyeckHx onbitoB Mumiepa [467—470] u M3BeCTHBIX Hcclie-
nopanmit Opo [477, 478], a rtakxe T.E.IlaBnoBckoit u A.T. [TaceiHckoro
[188] nosBunock GonbILOe YMCIO HCCIEJOBaHMA MO CHUHTE3Y aMHHOKHCIIOT
nof, AeHCTBHEM 3JIEKTPHYECKHX Pa3pAloB, YIbTpagHONIETOBOFO CBETA, HOHH-
3upylollleli pajMalyM, BBICOKHX Temmepatyp. [IpH aneKTpHuecKOM pasps-
Oe M3 CMecH MeTaHa, BOJOpOAa, aMMMaKa, OKHCH Yyriepona H Napos
BOAbI TOJNy4YeHbl AMHHOKMCIOTHI [JIHUMH, aJlaHMH, [-alaHHH, a-aMUHO-
MaCIfHAS ©  KHCIOTa, IJYyTAMMHOBasA KHCIOTa, BaJMH, JIEAIMH W DAL
OKCHKHCNIOT. KpoMe TOro, B [pYTHX YCHOBUAX ObUIM CHHTE3HpOBa-
Hbl MOHOCAXapufbl, IyPHHbI, IMPDUMMIMHBI H Jaxe MNOPOHPUHOBbIE
coefuHeHusA. OCOBEHHO  BBIJENAKNTCA JOCTHXEHHA, nonyveHHbie [loH-
Hamnepymoii {491] mo cHHTE3y OpraHMYeCKHMX COEIMHEHHH MOJ JIeHCTBHEM
ynbTpaduoneroBoro csera. OH He TOJNLKO CHHTE3MpOBajl aMHMHOKMCIIOTHI H
MypHHBI, ABJAlWMECH (PAKTHYECKH CTPOMTELHBIMM EIHHHIAMM JUIS IMOC-
TPOEHHA HYKJIEHHOBBIX KHCJIOT, HO CMOF TaKkXe HM3 3THX COeIMHeHWH
«IHTE3UPOBATb NOJIMMEpDI — MeNTHH, M HyKJeoTHHbl [491-493].

Mumep [467—470] mnpuMeHsN B KaueCTBe 3HEPIHH 3NEKTPHYECKHH
pa3psAl, NMpM 3TOM OH monyuun M3 cmecd razoB (CH,+NH;+H,0+N,) 1!
aMMHOKHCIIOT, U3 HHUX 4 aMHHOKHMCIIOTHI — aNaHHH, [JIMLUMH, aclapardHOBYIO
H [JyTaMMHOBYI0 KHCIIOTBI, XapaKTepHble [nf OeyikoB. MeHsaA ycnmoBuA
ONMbITa W MeTOAbl JanbHeiluent HAeHTHUKALMH, MWInepy ynanoch CHHTE3H-
poBath 33 aMMHOKHCIIOTHI, H3 KoTopbiX 10 aMHMHOKHCIIOT BCTpeYalTcs B
npoteunax. OToensHo 6bUT CHHTE3HPOBaH METHOHHH Npu HoGaBnenHu H,S

wim CH; SH. Iina cuHtesa deHwnanaHuHa, THPO3WHA M TpUnTodana aBTOP
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PUMEHANT TaKXe MHPONIM3. AMHMHOKHUCIIOTBI TaKxe ObUTH CHHTE3WpOBaHbI B
onekTpuueckoMm paspane u3 cmecd CH,+CO,+NH; [213,214].

[Ipumenss HarpeBaHHe BOQHBIX CMeCeH MPOCTBIX COeMHEHHA ((popmaib-
jieruga, runpoxcunamuna, a takxe NH; u HCN), Opo NOJIyYHJT aMHHOKHC-
jgotel u afeHuH [478]. HemaeHo JlaBnec u coaBT. [448] ocywecTsunu
CHHTE3 aMHHOKHC/IOT NpH BBICOKON TeMIepaType, UMHTUpYIOLLeH YCIOBUA
nepBuyHoit aTMocdepbr. Ilpu 980°C OHM mHONYYWNH a-aNiaHMH,  TIHLMH
f-ananuH, N-metun- @-ananuH. [lpu HarpeBaHuu po 1060°C oM monyyunu
3TM AMUHOKHCJIOTHI B MaJlbIX KOJIHYEeCTBaX, KpOMe TOro, MOJIY4YMNIM acmapa-
IHHOBYI0 KHCIIOTY.

IonyueHHble 3KCHEPUMEHTAIbHbIE namxble CHHTE3a aMHHOKMCIIOT IOM-
TBEPXKIAl0T MNPEANONOoXKEeHHe HCCIIefoBaTeNiel 0 BO3MOXHOCTH CHHTE3a aMH-
HOCOEJMHEHMH H [PYrHX OpraHMYeCKHX COeTMHEHHH B YCIOBUAX NEPBHUYHON
JeckucnopogHoi atmocdepsl 3emid. BepoATHO, B 3TOT nepHop CyLIeCTBO-
BaJiM Bce MCTOYHHKY 3HEPrHH, MCNONL3OBaHHble B CHHTE3e,— TEIUIO, YJbTpa-
(bHONEeTOBOE H3JyYeHHe M JJIeKTpHYecKHe paspsanabl. IIpH HamMuuM mpocTbix
MOJIEKYJT M 4TOMOB YrIjepofa, a30Ta, HEOpTaHHYECKHX KaTaJM3aTOPOB H
BOIbl B 3THX YCJIOBHAX BO3MOXHO Gbl10 06pa3oBaHHe NPOCTbIX OpraHUyec-
KHX COeIMHEeHUM.

B nocrmenHue ropapl B pe3ynbTaTe paguoacTpOHOMMYECKHX HabmiogeHu#
0BHapy»eHo, UTO B KayecTBe KOMIIOHEHTOB MEX3BE3[IHON MaTepHH CyluecT-
BYWT TaKHe COeMHEHHA, KaK 4MMHAK, UMAHUCTbIA BOLOPOM, UMAHOALETH-
leH, Boja, auetampierun [590], ¢opmun (HCO), kotopsle HeCOMHEHHO
MOryT HMeTh OFpOMHOe 3HayeHHe B IMpOLECCAX XHMHMUECKOH IBOIOLMH.
BbicOKash TEXHHKAa COBPEMEHHBIX HCCJIeJOBaHUHA, WCHONB30BAaHHAA [UiA
H3yYeHHs1 JIYHHbIX 00pasioB, MO3BONMNIA YCTAHOBHTb, UTO B JIYHHbIX 0Opa3-
1aX MOpOJ He COMAEPXATCA AMMHOKHCIIOTHI, HO NPHCYTCTBYWT ~npepuiect-
BEHHUKH aMHMHOKMCIOT — HUTpuabl N—C=N, wmanunaer [591, 592]. Ecau
ITH COE[JMHEHHS MOIBEPrHYTh THUAPONIHM3Y, YTO M NPUMEHAIOT MCCIIe[JOBATENH
B J1a50paTOpHbIX ycloBHsAX (HarpeBaHde ¢ 6H. HCl), To oHM npeBpamanTtca
B aMHHOKHCJIOTbI. JTa peakuMss JaBHO H3BECTHa B OpPraHHYECKOH XHMUH.
BepoATHO, B YCNOBHAX AEPBHYHOH 3eMJIM HUTPWIIBI WJIM UMaHHIbI B BOAHOM
cpeje MOIJIM TOABepraTsCi TUApPONHM3Y, YTO NpPHBOAWIO K O3pa3’OBaHHI
aMHUHOKHCIIOT. Bo3MoOXxHO, 4TO OOGHapyxXeHHble B HEJAaBHO BbIMaBLUeM Ha
3emmio MeTeopuTe MepuHcoHa aMHHOKMCIIOTBI Takye ABJAIOTCA NPOAYKTa-
MH [peBpaieHHs UMaHMaoB (mocre ruaponusa). Ilpegmonararwr, uto opra-
HHYECKOe BEILEeCTBO YFJIMCTBIX XOH/IPHTOB 00pa3oBajoCh B yCIOBHAX, Gnu3-
KMX K YCNOBHAM nepBuuHOit aTMmocdepbl Haueit 3emd. OcobeHHo Goib-
[IMe KOJIMYeCTBA aMHHOKMCIIOT ObUIM HaiifieHpl B MeTeopHTe MepuHcoHa,
ynaBulem B ABcTpaiuMd B 1969 r. [441, 448, 449]. JlaBnecc [447, 449]
o6HapyXu1 B 3TOM MeTeopuTe Nocie rugponusa 17 amuHokucnoT. OH
TaK)Ke HCCIeOBaJl ONTHYECKYI0 AKTHMBHOCTh aMHHOKHMCIIOT M Hallell, 4TO
BCE OHM HaxOHOATCA B paueMuyeckoit cMecH. OcoGeHHO HHTEPECHO HpHUCYT-
cTBHE B MeTeOpHTe 7 aMHMHOKHCIOT (0OBIYHO BeTpevawownxcs B L- dopme B
puonoruyeckux obwektax): L- W D-BanuH, L- u D- ananuH, L- u D- HopBa-
nud, L- u D-nponvin, rnuumy, L- u D-acnaparuHoBas  kuciora, L- u D-rnyra-
MUHOBaA Kucnora. [IpucyTcTBME aMHHOKHCAOT B YTJIMCTBIX XOHIPHUTax
aBTOp OODBACHAET pe3yNbTaTOM NPOLECCOB BHe3eMHoro abHocHHTe3a.
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HeGuorenHoe NpPOMCXOXJIeHHe aMHMHOKHCJIOT B METEODHTaX  [JOKa3bl-
BaeTcA TAKXKe MOPYTMMH HcciefoBaTenaMu [341, 469]. Mumep [469]
CPaBHW  KayeCTBEHHO  COfepXKaHWe aMHUHOKHCIOT, OOHapyXeHHbIX B
MeTeopuTe MepuHCOHa, H B OMbITE, MOJyYEHHOM B CHHTE3€ NPH HCMONb30Ba-
HUM JNIeKTPHYECKOrO 3apAfia B KadyecTBe HMCTOYHMKa dHeprud. Oxasanocs,
YTO B OCHOBHOM COCTaB aMHHOKMCIIOT M JPYrHX a30THCTbIX COeIHHEeHHH
MOYTH OJMHAKOB. JTO /IaJI0 OCHOBaHME MWIlIepy chenaTh 3aKilloyeHue 05
WAEHTHYHOCTH NMPOUCXOJHMBILMX MPOLECCOB.

Heo6x0guMoO OTMETHTb, YTO B pe3y/bTaTe XHMHYECKHX OIBITOB [0
CHHTe3y aMHMHOKMCJIOT Mbl BCerja MMeeM JeJI0 ¢ MX palleMHYECKOH CMeEChIo,
noo6HO ycTaHOBJleHHOn Jlamyieccom [447, 448] B mereopurax. [annbie
XMMHYECKOrO CHHTE32, MOJIyyeHHble B J1aSOPAaTOPHBIX YCIOBMAX, 2 TaKXe
pesyJIbTaThl MCCIIeJOBaHHH YITIHCTBIX XOHADUTOB NPUBOAAT K 33KITIOYEHHIO
O TOM, Y4TO B YCNOBHAX IepBHYHO# aTMocdepbl 3eMIH GBUIO BO3MOXHO
05pa3oBalue paueMHYeCKOH ¢MeCH aMHUHOKHCIOT. IlpucyTcTBHE CHMIIMKATOB,
C OmHOI CTOPOHBI, 00€CNeyuBaN0 HEKOTOPYI0 COXPaHHOCTh aMMHOKHCIIOT, C
ApYroi CTOPOHbI, MOIJIO NPHBOAMTL K pasfeienuto D- u L- aMMHOKHCIIOT
. [546]. Takum oGpa3oM, Gonbume uccienoBanus no npobineme “Tiporcxox-
OeHHe »M3HM® B Halled cTpaHe M 32 pyOeXKOM IOCTENEHHO NPHUBOAAT
uccrenoparesied Kk 0oJiee NpaBWIBHBIM 3aKJIIOUEHHAM O TNPOMCXOXAEHHH
6GHMONIOrMYeCKH BaXKHbIX OPraHHYeCKMX COEeJMHEHMH, O MPOUCXOXKACHUU
JUBBIX OPraHH3MOB.

Opnnaxo ecnu cedyac MOYTH BCe JONMYCKAlOT BO3MOXXHOCTb 0Opa3oBaHMsA
aMHHOKMCIIOT Ha paHHed mnpenbuonorudeckod cragum  oGpa3oBaHus
3eMiM, TO OCTaeTcs €lle CIIOXHBIM pelLleHHe BONpoca O NMPUpOJe aMHHOKH-
coT, OGHAapYXeHHBIX B OPEBHHX MOpOAax pROKeMOpHA, B KOTOPBIX He
OOHapy>XeHb! crneflbl MCKONaeMbIX OpraHuamoB. CyliecTBOBaBllMe paHee
“TecThl” XM3HH, HanmpuMep oOllee HalMYHe AMUHOKMCIIOT M MX ONTHYECKOH
aKTHBHOCTH, B HacToslllee BpeMs YXe He MOTYT CIY>XHTb JI0Ka3aTe/IbCTBOM
GHOreHHOro WJIH HeOHMOIOrMYeCKOro NMPOMCXOXKAeHHA aMHUHOKHUCIOT. B 3toit
CBSI3M YTBepXJeHHe HEKOTOPBIX MCCilefoBaTteiel O HeGHOJIOrMYEeCKOM CHH-
Te3¢ aMUHOKHCJIOT M3 Tra30B MAHTHM BO BpeMs H3BEPXEHHA BYJIKAHOB
{171, 172] TtpeSyeT OuYeHb TLIATEILHOW M CIIOXHOM JKCIEPHMEHTAJIbHOH
nposepkH. Ckopee BCEro aMHUHOKHCIIOTbI, OOHAapY>XMBAIOILINECA B IOBEHMIIb-
HOM IMelUle M NaBe NPH M3Bep>KEHWH BYIIKAHOB, HMEIOT [JBOAKOE NMPOHCXOX-
neHye. [leno B TOM, YTO NpH W3BEPXKEHHM, C OJHOM CTOPOHBI, NPHXOAAT B
[ABMOKEHHE TOJIIUM OCATOYHBIX NMOPOJ, PACIONIOKEHHbIE OKOJIO LEHTpa M3Bep-
XeHMss M B pAaciiIaBlIEeHHOM COCTOSHMM BbIOpAachIBaloTCA Ha IOBEPXHOCTD
3emnu B BHZe NaBbl M Nelsa. BpipendiowHecs rasbl MMeOT CMeELUaHHOE
npoucxoxaeHHe (KaK NPOAYKTbl NOPOH, 3eMHOH KOpbl, TaK M BblJeJIAIOILY-
ec U3 MaHTHHM), C JPYroid CTOPOHBI, NOJ BIIMAHHEM BBICOKHMX TeMIIEpaTyp
M ONEKTPHYECKHX Pa3pANOB [POMCXOMMT Npeobpa3oBaHue PACTHUTENIBHOCTH H
NOYBBI, MOKPBIBAOLIMX CKJIOHBI BYJIKAHOB, MMKpO(QJIOps! BO3AYyXa B paioHe
M3BEpXKEHHs BYNKAHOB. 3HauWTellbHasd 4acTb OCTATKOB OPTraHU3MOB He Cro-
paeT MOJIHOCThIO, @ B BUOe OOPa3OBaBLIMXCA BTOPHYHBIX IMOJTMMEPHbIX
BKIIIOUEHHH BbInafaeT BMecTe C TENNOM U CMELIMBaeTcA C MOTOKaMH JIaBbl.
I'vpponu3 TakMX MONMMEPHBIX COEJMHEHHH J1aeT BO3MOXXHOCTb OOHapy>XKHTb
B DacTBOpax pAl aMHHOKHMCIIOT. [IpH M3Bep)KeHMHM MHOIMX BYJIKaHOB OGHa-
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pYXeHO BblIelieHHe 3HauyMTenbHbIX KommuectB SO,, H,S, HCl, xoropsle
CO3JAI0T OKMCIIMTEIIbHYI0 OOCTaHOBKY B oOOJlake Haj BYyJikaHamu. Kak
U3BECTHO, HEOMOJIOTMYECKHH CHHTE3 aMMHOKMCIIOT He MOXET MOTH B OKHUC-
nuTenbHol obcTaHoBke. OOHako B 3TOM Cllyyae BCe e MOXHO /IOMYCTHTb
BO3MOXHOCTb HEeGHOJIOTMYECKOro CHHTEe3a aMMHOKHCIIOT BCJIEACTBHE TOrO,
YTO Ta3pl BBIOEJMAKOTCA C Pa3sHOM CKOPOCTbIO, B Pa3HbIX COOTHOLUEHHMAX H
nocnenosatesibHOCTH. ECTb yKa3aHMs, YTO aMMHOKMCNOTBI HaXOIAT WMHOIIA
B M3BepXeHHbIX MNopopjax. Ho mnpu BHHMMaTelbHOM H3yueHHHM JTHX TNOPOR
O6HapyxeHb! B HUX OCTaTKH GaKTepHil ¥ BOJOpOCIIeH pa3BUBalOILMXCA B NOpO-
oax M wengx. B CBA3HM C 3TUM MOXHO NpEMNOJIOKHTh, YTO OGHapyxXeH-
Hble B 3THX IIOPOAAaX AaMHHOKMCIIOTBI CKOpee BCero OHOIOrMuecKomn
NPHpPOORI.

Taxum. 0Gpa3soM, TaK Kak B HAacTosllee BpeMs OTCYTCTBYET HaeXKHbIi
NoKa3sareslb, KPUTEPHH OHOJIOrHYeCKOro ¥ HeGHOJIOrHYeCKOro MPOMCXOXMe-
HHSL aMMHOKHMCIIOT, HalEHHBIX B JIp€BHMX OCaJOYHbIX 1OpoOfax JoKeMOpus,
B H3BepXeHHbIX MOpOJAxX,To A [OKa3aTe/lbCTBa GHOreHHOH NpPHPOJBI
aMHHOKHMCIJIOT B [peBHHMX IOpOJax HeOOXOOMMBI MajIeOHTOIIOTHYECKHE |
neTporpadHyeckie HCCIIENOBaHUA, B pe3Y/bTaTe KOTOPBIX MOXHO YCTaHO-
BHTb NPUCYTCTBHE OCTATKOB OpPraHM3IMOB TOTO BpeMeHH. B 3TOM OTHOLue-
HMM 3HauuTeJIbHbIe pe3yibTaThl noiydyeHbl londom npu H3ydeHHMH nOpoOn
moxemGpua [512—-515].

Hcnomb3ys cBefleHMs O COEp>KaHUM OTAeIbHBIX OpraHMYeCKHX COelHHe-
HUA B JpeBHHX OCA[IOYHBIX OTJIOXKEHMAX, Pe3yJbTAaThl IaJIeOHTOJIOTHUECKHX
UCCIIEOBAHMMA, a TaKXKe NaHHble XMMHYECKOTO CHHTe3a OpraHHYECKHX Coe-
OMHEHHH, TPOBEeJeHHOrO B YCIIOBHAX, OIM3KHX K IIpeAmoslaraeMbIM YCIIOBH-
AM CylWeCTBOBaHMA 3eMJIM ‘Ha ee HayalbHBIX CTagusax, Kamseua [121]
NpenjiaraeT CHeAYIOUYI0 TeOXPOHOJIOrMYECKYl0 TablMuy XMMHYECKOH H
6uonoruyeckoit IBonouHd  [puc. 43].

B mocnemHue roapl OosblME HageXObl BO3JIaraloT Ha HCCIIeJOBaHue
M30TONOB YTilepofa i YCTaHOBJICHMSA OJHOTeHHOH M aOMOreHHOM NMpPHpPOIbI
OpPraHMYeCKHX COeOMHEHMH, B TOM YMCJle AMHMHOKHCNOT. HM30TOnHBIA cocraB
yTiiepoaa OGBMHO OlpefenseTcs B BHIe OTHOCHTENBHON BeJIMUMHDI:

13C/12C06
813 C= SR - | +100, roe B KavecTBe CTaHHapTa

13C/12Ccraﬂn

npunsAT cranpapt PDB, '3C/!'?C xotoporo pasmo 0,0112372. Hssecto,
YTO M30TONMHBIA COCTaB yriiepoaa (OTOCHHTE3HPYIOLIMX OpraHU3MOB 3HauM-
TEJIbHO OTJIMYAeTCA OT HM3OTOIHOrO COCTaBa YIJIEKHCIIOTHI aTMocepbl MM
MOPCKMX KapOoHaToB Gojlee BbICOKMM cofepkaHuem '2C, T.e. Jlerkum
H30TONIOM YyTJiepona. PaHee cuMTayM, YTO Ha OCHOBAaHMM pa3lIMyMA B OTHO-
wenny '3C/'2C pa3sHbIX O0GbEKTOB MOXHO CYHMTb O MPOHCXOXAEHHH YTile-
pofia B pasHbIX OCaJOYHBIX OTIIOXEHHMAX, O €r0 SHOTeHHOH MJIM HESHOJIOTH-
yeckoit npupofe. Ho mocnmenysoume MccleqoBaHMsA NMOKa3aJii CIOXHOCTb B
paclipefiefieHHH M30TONOB Yrijlepoa B Pa3sHbIX NPHPOOHBIX oGbekTax. Tak,
CpelHMii M3OTONHBIA COCTaB TKaHeH JMBBIX OPFraHU3MOB, OPraHMYECKOro
BELLe#TBa OCAJIOYHBIX IIOPON, YIJiel, HedTell — JlerkHii M HAXOOUTCA B
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npenenax §'3C=-2,5%.86" C una Bcex MeTEOPHTOB B CPEHEM TaKXKe COC-
TaBiAer -2,5%, 3a HCKIIOYEHHEM YIJINCTBIX XOHIPUTOB (8'3C=-0,52%).
Kpome Toro, yriepon MarmarHyeckux mopon 3emild, B TOM YHCIE YIIbTpa-
OCHOBHBIX TIOPOJ, MaHTHM, MMEeT OJMHAKOBBIH H30TONHbIH COCTAB, KOTOPBIiH
OIM30K K cpeldHeMYy COCTaBy YIJlepofila BCeX METEOpPUTOB U TOXE COCTaBIISA-
er $'°C=-2,5% [61, 80].

Mopckre opraHMaMbl comepxkar Goiblie Tsbkeloro wusorona '*C mo
CPaBHEHHI0 ¢ Ha3eMHBIMHM pacTeHMAMH. Pa3inuve Mey H30TONHBIM COCTa-
BOM yrjiepoAa MOPCKMX W Ha3eMHbIX. OPIaHM3MOB OOBACHAETCH TeM, 4TO
MOpCKHe pacTeHHs B mpouecce (POTOCHHTEe3a HCHONIB3YIOT Gonee TAXKENbIA
110 cocTaBy Yyriepoga O6MKapOOHaT MOPCKOW BOObl, B TO BpeMs Kak
Ha3eMHble PacTeHHMs MOrJOW@T Oojiee NErKHH YrijleKUCNTbIH ra3 M3 aTMoc-
. (beppl. BBIIO ycTaHOBIIEHO, 4TO cHukeHMe pH M HU3MeHeHWe TeMmepatypbl
BIIMAIOT Ha pacTBOPUMOCTb KapOOHaToB. IMEHHO M3MEHEeHHEM TeMIlepaTypbl
1 pH Bombl B npeBHHX Mopsax [lereHc obbAcHAET MOABJIEHHE OPFaHU3MOB,
COCOGHBIX OGpa30BbIBaTh PAaKOBHHY Ha IpaHuue KeMOpua M AoxkeMOpus
[77]. Hecmotpss Ha TO YTO YCTaHOBJIEH HECOMHEHHbII GHOJIOrMYECK Mt
M30TONHBIA 3G (PeKT, 3aKITIOYAIOIMACT B TOM, YTO YIJIEPOJ >KMBBIX OpraHu3-
MOB oGorameH wuzotomom '*C mo CPaBHEHHIO C MCXOOHOM YTIIEKHMCIIOTOH
atMocdepbl U MOpCKMMH KapBoHatamu, npocroe cootHomenue '>C/!2C ne
MOXET CITYXXHThb NMPH3HAKOM OHOreHHOCTH HIIM a3HOTEHHOCTH MCCIIEyeMOro
Marepuana.

B nocnegnue rompt 3.M. I'ajlMMOBBIM BBICKa3aHO TNpPeNCTaBJIEHHE O TOM,
YTO B OHOJIOTMYECKHX CHCTEMax CYILUECTBYeT YNOpsAJOYeHHOe BHYTPHMOJle-
KYJApHOE M MeXMOJNIEKYJIApHOe paclpelenieHde H30TonoB yriepona. HMm
ObIIO NOKAa32aHO, YTO COCTaB M30TONOB yriepoaa GMOMoONeKyn onpenenserca
He CTOJIbKO KHHETHYECKHM, CKOJIbKO TepMOOHHAMHUECKHM M30TOMHBIM
abpdextom [61-65, 353]. Mo ero mpencraBnenusiM, Kpome TepMOAHHAMU-
YeCKOTr0 M3OTONMHOrO (JaKTOpa, XapaKTEpPH3YIOLIET0 OPraHMYECKOEe COe/HHe-
uve B uenoM (By- daxrop), umeer pu3MUECKHiT CMBICT HEeKOTOpas BeJHYH-
Ha (B;- q)aKrop) XapaKTepu3ylouwas H30TONMHO-O3MeHHble CBOHCTBA aToMa
B ILaHHOH FpPYNIHMPOBKE MOJIEKYJNbl. ITO fgano ocHoBanue IJ.M. I'anumoBy
BBECTH MNOHATHE O 3HAYeHWH BHYTPHUMOJICKYIIADHBIX TePpMOBMHAMMYECKHX
u3oTONHbIX 3IPpdexToB. UM 5bUI pa3zpaboraH MeTOH OLEHKH TEPMOLHHAMH-
YECKHX M3OTOIHBIX 3(1)(1)eKTOB CIOXKHBIX OpPraHMYeCKHX CcOeUHeHHH [62,
63, 65, 353]. Bpuio mnoka3aHo, 4yto OGHApy>XeHHble paHee pa3/IU4YUA B
H30TONHOM COCTaBe Yriiepofia OTAENbHbIX OHoXxuMMYecKuX Gpakuuil MMelT
3aKOHOMEpHbIH XapaKTep M HAXO[NATCA B TeCHOH CBA3M C BEJIMYUHAMH
TEPMOIOMHAMMYECKHX HM30TONMHBIX (PAaKTOpPOB  COOTBETCTBYIOLUMX COEH-
Hennd. Yem Gonblie BenuuuHa B-daKTOpPOB, TeM GONbILE COAEpXaHHEe H30-
ronHoro '*C B aHHOM coeMHEHHHM Bs -bakTOpbl) WM B OMpeeleHHOM
CTPYKTYpHOM II0JIOKEHHHM ITOrO coemmeﬂml (B;-daxtoph) . B Tabnm. 23
NOKa3aH BepOATHBIH W3OTOIMHBIA COCTaB YrjiepoAd, BXOAAILErO B pa3jiUyHble
CTPYKTypHble TDYMIbI OPraHHYeCKOro BewecTsa, u f;-bakrop 3TMX TpyMIL.
Ilo npepcraBnenusam I3.M. Fanumosa, npenmymecmeuﬂoe HaKOIJIeHHe TOro
MM HMHOTO HM30TOMA yTiiepona B OTOEJIBHOM OpPraHHYeCKOM COeJMHEHHH WIIH
B OTHE/NbHOH IPYMNIHPOBKe ONpEdeNAETCA CTPYKTYPHbIM TOJIOXEHHEM [aH-
HOTO aToMa Yrilepoa, THIIOM O0pa3yeMbIX CBsA3ei W sBJIEHUEM TepMOIMHa-
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BeposiTHbIH H30TONHbIH COCTAB YTACPOAA, BXOAAILETO B Pa3aHiHbIe

CTPYKTYpHble TPYRNbl OPraHHYeCKOro BellecTBa
(McXoas M3 BHYTPMMONEKYAPHBIX H3OTOMHBIX appexTOB) [66]

Ta6auya 23

CTpykTypHas rpymmrh, B Ko-

TOPYI0 BXOAMT OAHHbIH aTOM Crpykrypa ﬁi-tbaxrop 613¢c, 9
yriepoaa
i
CHs-r‘pynna H—(‘:-H 1,132 -3,0
H
CH,-rpynna | H
~C—C-C— 1,140 -2,2
/ H !
|
CH-rpynna l—(l‘—
—CILCI‘—H 1,167 -1,25
-C—
I
ApoMaTHyeckoe KoJblo )C—(IZ—(:I- 1,170 -1,9
H
CnupToBas rpymna
—C-C-OH 1,157 -1,175
L
Anbjernanas rpymia —(‘I—C: 1,170 -1,1
H
Keronnas rpynma —c-c#© 1,188 -0,2
1 No-
] //O
KapGokcunbHas rpymna —C— 1,197 -0,25
1 “OH
JByoxkucs yrnepona CO 1,192 0,0

MHYECKOrO yYNMOPANOYEHHOTO paclipefieSleHHsA YTJiepoda B GHOJIOrHYECKOMH
cucteme. EcnM B mpouecce ¢epMeHTaTMBHOH peakuMd aToM Yrilepofa
BKJII0YaeTCA B HOBYI0O aTOMHYI0 TPYNIMPOBKY M MOABJIAETCA HOBasg XHMH-
Ueckas CBA3b, TO €ro M3OTOMHBIH COCTaB XpaHMT HMHGOPMAIHIO npexHen

CTPYKTYDBI, T.e. (3;-haKTOp OCTAHETCS MPEXHUM.

Ha ocHoBaHMH JAHHBIX H30TOMHOTO COCTAaBa YTJIEpOAa aMHHOKHCIIOT,  Bbifie-
TNeHHbIX D GeIcoHOM M XoeprHrom u3 xyopemwnsl [271], 3 M. l'amumoBbiM Gbinu
BbIMHCNEHHI f~pakTOpbl WA Kaxmoi amuHokucinoTel. Oxasanoce,4to  HauGonee
H30TOMHYECKH “JIETKOR” aMHHOKWMCII0Te —JIeHIHHY (61 3C=-2,27%) otBeuaer
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POJIb OPTAHUYECKOTO BEWECTBA B TEOXMMHUYECKUX IPOLIECCAX

Opranuyeckoe BelleCT Bo

B rcOXHMHYEeCKHX MNpoueccax

pd

obpa3oBaHue Kayc-
TOGHONHTOB, TyMy-
ca, [oys

BIIMSIHUE Ha iMare-
He3 ¥ KarareHes
nopon,

\

BbIBETPUBaHHE rop-
HBIX NIOpOA,

HAaKOIUICHHE U MUT-
PaLMA PefKHX 9Me-
MEHTOB B OCajioy-
HBIX OTJIOXEHUAX

yyacTHe B Ilpolieccax
meTaMopdu3 Ma
Ocajlo¥HbIX NOpoa

'

MEPCHOC OpraHHYecKoro
BELIECTBa C MPHPOOAHDI-
MM BOAaAMH

yyactue B
THOPOTEPMAITBHBIX
npoueccax

yyacTue
B Npolieccax
pynoo6pa3oBaHus

MHHMMAJIbHAA BeEJIHYMHA Be’—'(bamopa, paBHasa 1,118, T.e. oGorauieHne yrie-
poma 3Toifi aMMHOKHCIIOTH M30TonoM '?C mnpencka3biBaeTcd TepMOIHHAMH-
yecku. HamGonpiuas BeMHWMHa TepMOOMHAMMYECKOro u3oTomHoro takropa
(B.C= —1,179) nonyvyeHaiss acnmaparMHOBOM KHCIIOTBI, YTO OTBEYaeT ee
Hanﬁom,memy oBoramenmo’ °C (5! 3 C=-0,68%) .Ilogo6Has KoppenAIMA ycra-
HOBJIEHa M V1A APYTMX OpraHWyeckux coemuHenmit [65]. JI.A. KomuHa u
BH. IenepanoBa [128] #iccnemoBam BHYTPUMOINEKYIIAPHbIE M MEXMOJIEKY-
JIsipHBIe M30TOIHbIE 3(PEeKTh Ha NpAMepe (PEHONIBHBIX COeITMHEHHA U aMHHO-
KHCIIOT GHOreHHOTO TMPOMCXOXIeHUA. OHY YCTAHOBHIIM [IA AeHLMHA, TUPO3U-
Ha, aIaHMHa M TJIyTaMHHOBOH KMCIIOTBI, BbIeNIeHHbIX U3 GenkoB, oGoraieHue
yTiiepoAa Kap6OKCHIBHOH TpYNIbI TAXENBIM H30TONOM. AMHHOKHCIIOTBI, BbI-
OEJIEHHbIE U3 OHOTO 6em<a uMemH pa3Hblil H30TOMHBIN cocTaB yrnepopa. Ha-
nBoree H3OTONMMUECKH “erkum’ okasanca TuposuH (§'3C=-2,76%) uauGonee
“TaxenbiM” — rimmn (8§ 3C=-2, 10%) Taxxke -6bU10 0BHApYXeHO 3aMeTHOe
NOBBIILIEHHOE comepXaHue u3otona '*C B METOKCHIBHON Tpymile BaHMIIMHA
10 CPaBHEHHIO C YTJIEPOIOM apOMATHYECKOro Konbua. J.M. FanumoseiM [62]
Gbta BBIMMCIIEHA BelHUMHA B-haKTopa V1A pasHbIX IPYIN yrilepoaa, BCTpeva-
IOIMXCA B OPraHMYeCKHX COeMHeHMAX OHoreHHod npupoppl. Hpumenss me-
Topt onpenenenus f;-paxrtopos, I.M. I'amumos u Ap. [66] noxasamu ponb op-
TaHHYeCKOro BeILECTBa B KayeCTBe BOCCTAHOBHTENA ypaHa B TMApOTEpMalib-
HOM Mpouecce.

A.IL BuHorpanoB M np. [48]cmenanM BakHOe 3aKJIIOYEHHE O TOM, UTO
AIBICHHE BHYTPUMOJNEKYJIADHOH HW3OTONMYECKOH TeTepOreHHOCTH MOXeT
SbIThb MCIOJIb30BAaHO 1A HOeHTH(QUKALUMH OHOreHHBIX W abHOreHHbIX GOpPM
yriepoga. B aMHHOKHMCIOTaX GHOJIOrMYECKOH MpPUPOMbI M3OTONbI YIJIepoaa
pacrnpefeNA0TCA perynspHO, YINOPALOYEHHO, B COOTBETCTBHM C BEeJIMUMHAMH
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TePMOMHAMHYeCKHX H30TONHbIX 3ddexToB. B TO Xe Bpemsas B amMuHOKMC-
JIOTaxX CHHTETHYECKOH NPHPOIbI, NONYYEHHbIX abOHOTreHHBIM MNyTeM, pachpe-
OerieHHe H30TONOB Yrilepofa MOXKeT ObITh NPOM3BOJIBHBIM M HE CBA33HO C
TePMOJHMHAMHUYECKUMH HU30TOMHBIMH (pakTopamu. lanbHeidillee HakoOIIEHHe
¢dakTOB M pa3BuTHe paboT B ITOH 09/1aCTH JACT BO3MOXHOCTH YCTAHOBHMThH
OCHOBHbBIE TOKa3aTend OMOreHHOM ¥ aGMOreHHOM NPHUPOABI AMHHOKMCIIOT,
YrIeBOAOB, YIIIeBOAOPOAOB, NOpGHPHHOB H ApPYyTrHX OpraHMYeCKHX COeduHe-
HMil, YTO HMmeeT OoJsibllOe 3HaueHHe [UIA IIpeACTaBJIEHMH O TreHe3Mce
HedTell, OpraHMYecKoro BeleCTBa MHOTHMX NMOpOA, AoKeMOpudA, a TakxXe AJA
Pa3BHUTHA TEOPHUH IIPOUCXOXOACHUA >KM3HH.

B 3akimioueHue cnelyeT cka3aTh, YTO He BbI3bIBaeT COMHEHMH OIpOMHOE
3HaueHHe OpraHHYeCKOro BellleCTBa B reoXMMHYeckux npoueccax. Ha cxeme
NipeficTaBjleHa pOJIb OPraHHYECKOro BeLECTBAa B OCaJOYHBIX OTJIOXEHHMAX Ha
Pa3sHBIX 3Tamax MX TreoJIOTMYeCKOH HCTOpMH. Bo Bcex 3TMX mpoueccax
GoNblYI0 pOJIb MrpaloT TaK)Ke OTJelIbHble KOMIIOHEHTbI HCKONaeMOro opra-
HMYECKOro BeleCTBa — aMHHOKHCIIOTHI, YIII€BOOBI U Ip.

Ha ocHOBaHWM HalMX 3HaHWH O 3HAYEHHH OPraHHUYECKOro -BEILECTBA B
FEOXHMMHYECKMX TMPOLECCaX MOXHO 3aKIJIYHMTb, YTO HEOGXONMMO NaJIbHEH-
miee, Goiiee riiyGoKoe H3yyeHHE POJIM OTHENBHBIX OpPraHUYECKHX COeqUHEHHI
B peaKIMAX KOHOEHCAUMM MCKONaeMOro OpraHWYecKoro BelecTBa TOpdoB,
yrileH, CNaHueB, a TakXXe B OOpa3’oBaHMM JICTYUMX OPraHMYECKHX COeHHe-
HHH, KOTOpble MO Obl ClyXMTb MaTepHalioM 1A oOpa3oBaHMa HedTeit,
rasoB, B THApPOTepMAJIbHBIX Ipoueccax M T.O. [lanbHelluee NpHMeEHEHHe
COBPEMEHHBIX METOHOB MHCCIIeJOBaHUA — MACC- CIEKTPOCKOMNUH, M3OTONHH H
OpYTHX — 3HaYMTeNIbHO YINYGHT M DacHIMpPHT HAllM MpeACTaBJieHUs 00 MCKO-
NaeMOM OpraHMYeCKOM BelECTBE Da3HOTO TeOJIOTHYECKOrO BO3pacTa M
Pa3HOM CTelleHH IpeBpPaILEHHUA.
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AMHHOKHCIIOTBI B IpyTHX OCAIOYHBIX O6pa3OBaHUAX. . . .
T'yMHHOBBIE KHCJIOTBI, MEJIRHOMAMHBI H AMHHOKHCIIOTHI . .
F'eoxHMHA AMHHOKHCIIOT B OCAJIOMHBIX OTJIOKEHHAX . . . .

D o 7

3

23
26
32
34
37

46

5S

58
93
98

103

132
133
136
143
161

177



TatbaHa BacunbeBHa
JPO3A0OBA

FEOXUMUA AMUHOKUCIIOT

Yreepxdero k newatu
Hucruryrom zeoxumuu
u angautuseckoii xumuu AH CCCP

PcpakTop
H.A. Knusuona

XynoxxecTBeHHbIH pedakTop
H.K. KanpanoBa

TexHuueckult pcaakTop
JI.LA.KynukosBa

Hounucano Kk nevatn 25/X~77r. T—18614
Ycn.meu.n. 12,5, Yu.-u3p.n. 15,3
®opmar 60x90 1/16. Bymara odc. N°I
Tupax 900 3x3. Tun.zak.503
Llena 1p.50K.

KHnura uagana ogcetbim cnocobom

HanatensctBo “Hayka', 111485,
MockBa, B~48S, Itpodcotosnan yiu., 94a
I-n THIorpacdua u3gatenscrsa 'Hayka™,

199034, Jlenunrpan, B—34, 9-a nuHua, 12



