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VJIK 550.4

ABJEHUE KPUOBUOTI'EHE3A 1 CAMOOPIAHU3ALIUA
MEP3JIOTHBIX TEOXUMHNYECKUX JJAHALTA®TOB

TaiicaeB T.T.
bypsmcxuii 2cocyoapcmeennwiii yrueepcumem

CaMoopranmsanysi Mep3JIOTHBIX TeOXUMHYECKUX JaHAAa(TOB onpeneaseTcs siBJIeHH-
eM Kpuoouorene3a u 3¢gpeKTamMu, KOTOpbIe OH BbI3bIBaeT. Kproduorenes - 310 exnHCTBO
U B3aHMOCBSI3b OMOI€HHBIX U KPHOTEHHbIX NpOLEccOB, (OPMHUPYIOLIUX MeP3/10THYIO
JIKOCHCTEMY, B KOTOPOii reoXuMuyeckue Nmpouecchl ¥ MUrpanusi XMMHYeCKHX IPO-
LeCCOB TECHO B3aMMOCBSI3aHbI M B3aHMO00YCJIOBJIEHbI JHepruei, BelecTBOM 1 HHpop-
Manmeii JKHBOT0 BellecTBa U KpuoreHe3a. I 1aBHbIM yc/10BHMeM BOZHMKHOBEHHUS U pa3-
BHTHSI MepP3JIOTHBIX JaHAMA(TOB siBJsieTcsl HeNMpepbIBHbIN Nepuoauveckuii (3uma-
JIETO) KPYroBOPOT BELIECTBA BO BPEMEHH - KPHOTEHHbBIl W OMOTe€HHBI, MPOSIBJISIIO-
IIMiicA B eIUHCTBE, B3aMMO/elCTBIN M COOTBETCTBHMH IPYT ¢ Apyrom. IlepmoanmynocTs
U B3anMo/ieiicTBHe 3TUX IIABHBIX IPOTHUBOIOJIOKHBIX NIPOLeccoB 00eceYyuBaloT LeJI0-
CTHOCTH H YCTOIHYHBOCTH cucTeMbl. [lepuoanyHocTh ABJIeHNI (3UMAa-JIeTO, OJieeHe-
HHe - MeKJIeTHNKOBbE) - BA)KHBIIl MPU3HAK MEP3JI0THBIX JAaHIIAPTOB. ITOT NPH-
3HAK 00001AaI0IMii KPpUTEPUH M Mepa CaMOOPraHu3alMu cucreMbl. B Mep3ioTHOM
JangmadgTe OMOJOTMYECKUH KPYTroBOPOT BHINOJHAET OCHOBHYI) OPraHM3YIOIIYIO POJib.
OH cBsA3bIBaeT BOCIUHO OMOTeHHbI W KPHOTeHHBIN NUKJIbI MUTPAIlUH - IOTOKHU Be-
IeCTBA M HepruM OuoreHe3a W KpHOIeHe3a, CO3JAIOT HOBYI0 HH(OPMALMOHHYIO
cHcTeMy, OTJIMYHYI0O OT MCXOIHBIX cocTaBisiiommux. KpuoreHes m camoopraHuzanmsi
Han0oJiee AIPKO MPOSBJISIOTCH B IKOCHCTEMAaX Ha PYAHBIX MPOBHHIHUAX, FTeOXUMHUYe-
CKH CNeHAJM3MPOBAHHBIX MOPOAaX, He()TEra30HOCHBIX M YIJIEHOCHBIX MopoAax. BeI-
COKasi CaMOOPraHM3alusi Mep3JoTHBIX JaHamapToB (Ikocucrtem) CeBepHOii
A3MH ¢ BBICOKOI OMONPOAYKTHMBHOCTBIO H OMOpa3HooOpazueM ¢ 00HJIHeM KHBOTHBIX

(3Bepu U pHIOBI) ObLIN IIABHBIM (hAKTOPOM ITHOTEHE3A.

B ceBepHOM moNymapuM Mep3JiOTHBIE JIAH[-
madTel (9KocucTemsl) Amsicku, Kananel u Poccun
3aHUMAT OrpoMHBIE Tepputopuu. B Poccum stn
CUCTEMBI OXBaThIBalOT Oonee S55% ee TeppuTOopwHH,
TaAc COCpEAOTOYCHBI 3HAYUTCIIbHBIC MUHCPAJILHBIC U
Ouonornueckue pecypchl. YToOBI UX PallMOHANBHO
UCTIONIb30BATh U COXPAHUTh, HEOOXOAMMO HCCIIENO-
BaTh MPOLECCH CaMOOPTaHU3AIMU CHUCTEM, OIpese-
JSIOMIUX YCTOWYMBOCTD, CTPYKTYPY M (PYHKIIMOHHU-
pOBaHUE UX.

B.U. Bepuanckuii [1] u ero mociemoBarenu
[2,3] ycraHOBHIH, YTO OCHOBHOW CaMOOpraHU3aIMN
U CaMOpPETyIAIUN MPUPOAHBIX XUMHUYECKUX JIAHM-
madToB ABISAETCS OMOIOTHYECKH KPyrOBOPOT 3Jie-
MEHTOB - 00pa3oBaHHe )KUBOTO BEIIECTBA U €ro pas-
noxenue. A.W. Tlepenbman [3] mokasan, 4To «reo-
XMMHYECKHH JIaHTmAa(T - 3TO CIOKHAS, OTKPBITAs,
JIMHAMUYECKasi, Pe3KO HEpaBHOBECHAs CHCTEMa, HO
yIopsiI0ueHHas1, CTallIOHapHAast CaMOperyIupyonas
CHCTEMa 3eMHOM MOBEPXHOCTH C MHOTHMH ITOJIOXKH-
TEJBHBIMU M OTPHUIIATEIbHBIMI OOPaTHBIMH CBSI3SIMHU.
Camoopranuzanusi JaHgmadTa - 3TO BBIpaKEHHE
€ro IMeJOCTHOCTH, OTHOCHTENILHBIH CaMOCTOSITEIh-
HOCTH - CIIOCOOHOCTH COXPaHATh CBOU OCOOEHHOCTH
IpH U3MEHEHHH BHEUIHUX YCIOBHUil (B EPBYIO ode-
pelb MaKpOKJIMMara), a TaKKe COXPAHCHUE YCTOM-

YUBOCTH JIaHAmA(Ta, CTPYKTYPHl U (YHKIIHOHHPO-
BaHMUsI €ro».

B npupoaHbIX cucTemMax HENpepbhIBHO U3 QH3H-
YECKOro, I'€0JIOTMYECKOro, OMOJIOTHYECKOro, COLU-
QIBHOTO Xa0Ca BO3HHMKAIOT YCTOHUYMBBIC YMOPSIO-
YEHHBIE CTPYKTYPHI - CUCTEMBI C HOBBIMU CBOMCTBA-
Mu. K HUIM OTHOCSITCS BBICOKOYHODSIIOYEHHBIE IIPO-
CTPaHCTBCHHbIE U BPEMEHHBIE CTPYKTYpPbI, BO3HHK-
IIHE U3 «Xa0THMYECKUX>» COCTOSTHUM IMPUPOAHBIX TCJI
(MHKpOOPraHU3MOB, PACTEHHUI, XKUBOTHBIX, BOIHI,
rOpHBIX 10pox). [10 COBpeMEHHBIM MPeICTaBICHHIM
[4,5,6], camoopranuszamnus - 3TO aBTOMATHYECKHA
npolece, MpeACcTaBIAIONINNA ydacTHe OOJIBIIOro KO-
JaM4ecTBa OOBEKTOB (QNMEMEHTOB, HMX COCAMHEHHMH,
CHCTEM), KOTOpPBIC OINPEACISIOT COBOKYITHOE KOOIIe-
patuBHOE AeiicTBHE. B mpolecce camoopraHuzalnuu
00pa3yloTcsi ¥ BBDKHABAIOT KOMOWHAIIMH, CHCTEMBI-
MUHEpaJIbl, TOPHBIE TOPOIABI U >KUBBIE OPIaHU3MBI,
9KOCUCTEMBI, HanboJIee YHEPTETHUECKU BBITOIHBIC C
TOYKH 3pEHUs] aJanTalil BCEro KOMILIEKca, co00-
LIeCTBAa M OTHENIBHBIX OpraHu3MoB. llpu u3ydeHun
CaMOOPraHu3yrIux CUCTEM BAXKHBIM ABJIACTCA BbI-
SABJICHUEC MPUYNH CaMOOpPTraHn3aluu U ITTaBHBIX (1)31(-
TOPOB, ONpPENENISIONINX AEHCTBHE UX B COOTBETCT-
BUU C UEPAPXUUYECKOI TOJUNHEHHOCTHIO IIOICUCTEM.

YCIIEXN COBPEMEHHOI'O ECTECTBO3HAHUA Ne 1 2004



I'EOTPAOUYECKHUE HAYKH 21

B 5TOM OTHOIIEHMM HMHTEpPECHBI MEP3JOTHbIE OHO-
KOCHBIE CCTEMBI.

Mep3J'IOTHI)Ie TCOXUMHUYECKUEC naH;[ma(bTm - 9TO
€CTECTBEHHO - MCTOPHUECKUE KOMIUIEKCHI - OMOTEH-
Hble TaHAmadTe, 00pa30BaBIIHECs U3 Psijia MOICUC-
TeM B KpuoiauTo30He. OHM BO3HHMKAJIU Ha 3eMJIe BO
BpeMsi TIIOOAJILHBIX TMOXOJIOJAHUN M CHOPMHUPOBA-
JIUCh B NOCJIEIHUN YETBEPTUYHBIN JIENHUKOBBIN I1€-
puon. Takue OTKpbITbIE HEPABHOBECHBIE CHCTEMBI C
JMCCUTIATUBHBIMH CTPYKTypamMu (PyHKIIMOHUPYIOT 32
CYCET HCHPCPBLIBHOT'O IMOCTYIJICHUA B HaHZ[IHa(bT 1o~
TOKOB 3Heprun COITHIIA ¥ KPUOTUTO30HBI 3EMITH.

B mMep3noTHBIX NaHamadTax — cCOCTaBHOM yac-
TH OMocgepsl MPoLEecc CaMOOPTIaHNU3aIuU OCYIIECT-
BJSIETCS. B HEPAaBHOBECHBIX YCIIOBHSX KOOIEpaTHB-
HBIM B3aUMOJEHCTBHEM OMOTE€HHBIX M KPHUOT'€HHBIX
nporeccoB. CaMoopraHu3ansl MEp3JIOTHBIX JIaH[I-
madToB OmNpeeNseTcs SBICHHEeM KpuoOuoreHe3a u
s¢dpdexramu, kotopbie oH Bb3bIBaeT [7]. Kpuobuore-
He3 - 3T0 OMHAapHOE (JByeAMHOE) MPHUPOTHOE SIBIIC-
HUe, GopMUpYIOIIe MEP3JIOTHBIN JaHamadT, camo-
OpraHu3alys KOTOpPOro oOyCJIOBJIE€HA €AWHCTBOM H
B3aMMOJICHICTBUEM 3HEPIuH, BEIIeCTBa, WH(pOpMa-
UK OuoreHesa u KpuoreHesa. [Ipu 3ToM B reosioru-
YEeCKOM BPEMEHHU CO3JAaeTCsl LEJIOCTHAsT OMOKOCHAs
cUCTeMa C KadeCTBEHHO HOBBIM BEIIECTBEHHO-
OHEPTCTUYCCKUM U BbBICOKHUM I/IH(bOpMaHI/IOHHBIM
ypoBHeM opranuzanuu. KpuoOworeHe3 kak mexa-
HU3M CaMOOPraHM3allUM CHCTEMBl  ONpenesieT
BHYTPCHHEC COACPIKAHUEC U TUHAMUKY €€ - CAUHCTBO
BCEX  MHOrooOpa3HbIX  MpPOIECCOB W HUX
(YHKIIMOHAJIBHBIX CBS3EH.

[aBHBIM yCIOBHEM BO3HMKHOBEHMS M Pa3BH-
TUA MCEP3JIOTHBIX 3KOCHUCTEM SBJISICTCA HCIPCPLIB-
HBIH TepUOANYECKUil (3UMa- JIeTO, JICTHUKOBBE —
MEXJICTHUKOBBE) KPYrOBOPOT BEIIECTBA M SHEPrHU
BO BPEMEHHM — KPHOTEHHBI M OWMOTCHHBIH, MPOSIB-
JIAOIMUECsa B €CAUHCTBE, B3aHMOI[CfICTBPIH Hn COOTBET-
CTBUU APYT € IpyroM. IlepuoardHOCTh SIBIEHUH 3UM
M JIeTa — BaXKHBIN MMpU3HAK MEP3JIOTHBIX 3KOCUCTEM.
DTOT mMpH3HAK SBIAETCS 0000IMIAIOINIMM KpPUTEpUEM
U MEpOH CaMOOpraHU3allid MEP3JIOTHOU CHCTEMBI.
[lepnoanyHOCTh U B3aUMOACIHCTBUE MIABHBIX IPO-
TUBOIIOJIOKHBIX KPUOTCHHBIX U 6I/IOI‘GHHLIX mpounec-
COB 00€ecCHeyuBaT LEIOCTHOCTh M YCTOHYHMBOCTH
CHCTEMBI.

B Mep3iioTHBIX 3KocHCTEMax OUOJIOTHYCCKUIA
KPYTOBOPOT BBIMOJHSIOT TJIABHYIO OPraHH3YIOILYIO
pOJIb, U OMPEIENIAET COOTBETCTBHE (KOT€PEHTHOCTD)
cucteMbl. OH CBS3BIBAET BOEIUMHO OWOTE€HHBIN U
KpI/IOI‘eHHI)II‘/'I IUKJIBI MUTpallu — IIOTOKH BCHICCTBA
U PHepruu OuoreHe3a W KPHOTEHE3a, CO3AalT HO-
BYI0 HMH(OPMALMOHHYIO CHUCTEMY, Kau€CTBEHHO OT-
JIMYHYIO OT UCXOAHBIX COCTAaBJIAIOLIUX. KpI/IO6I/IOFC'
He3 HanboJiee akKTUBHO MPOSIBIISIETCS B 9KOCHCTEMAX
Ha PYIOHOCHBIX OCAJIOYHBIX TOPOAax OBUIBIX OHO-
cdep, pyOHBIX MPOBUHIMSX U Jeccax, Hedreraso-

HOCHBIX M YITIEHOCHBIX IUIOMIA/AX, I1e B OMOTeOoXH-
MHYECKHH IUKJI BOBIEKaeTcs Oojbplias mMacca XH-
MHUYECKHX dJIeMeHTOoB. [Ipu 3TOM ycunmBaeTcs OHo-
MPOIYKTUBHOCTh CUCTEMBI U KaK CIeACTBUE OHopas-
HOOOpa3ue, IMOBBIMIACTCS TEOXUMHYECKass DHEPrHs
’KMBOTO BEIIECTBA.

CamoopraHuzanus Mep3JI0THOTO JaHgmadra
KaK OMOKOCHOW CHUCTEMBI 00eCIIedrBaeTCs BHYTPEH-
HUMHU CBSI3SMH 30HBI KpHOT€HE3a C OMOTeHHBIMH
mpoueccaMu.  ITO  CHOCOOCTBYET — COXPAHEHHUIO
CTPYKTYPBl M (DYHKIIHOHMPOBAHHIO CHUCTEMBI U €ro
YCTOHYMBOCTH TIPH CTAOMJIBHOM TEPMHUYECKOM pe-
XKHME KpHUOJIUTO30HBI. B manmmadre mexanusm ca-
MOOPTraHU3alUH PETYIUPYETCS CE30HHBIM PEXUMOM
TeTIa U ONpEeeNsIeTCs BOSHUKHOBEHHEM H Pa3BHTH-
€M JIByX OCHOBHBIX F€OXUMHUYECKHX [IHKJIOB (3MMHe-
TO U JICTHETO) CHCTEMBI.

3umaMK UK. [Ipr KpUOTEHHOM BBHIBETPUBAHUHU
TOPHBIX TOPOJI BO3HUKAIOT T€OXUMHUIECKHUE moyist [8].
Hesamep3aroniue rieHOuHbIe BOAbI (pacTBOPHI) MOJ
BO3/IEHiCTBHEM TpajlieHTa KOHIICHTPAallUX U TeMIIe-
parypsl GOPMHUPYIOT BOCXOISIINE TTOTOKH BELIECTBA
K TOBEPXHOCTH, OOpa3ylOT KPHUOTEHHBIE COJIEBEHIE
Opeosibl B IIOYBAX, IUCIEPCHBIX OTJIOKEHHSX, B
cHeXXHOM U JeasiHoM mokpose [9,10,11]. TIpu kpuo-
TeHHOM MeTaMOop(H3aluHu BOJ XapaKTEPHO YBEIH-
YeHHe MUHEPAIH3AIMH UX, OCAXKICHUE (BBIMOPAXKH-
BaHME) KapOOHATOB, CYNIb()ATOB U JPYTHX COJCH C
MHKpOJJIEMEHTaMH. BBICOKas pacTBOPHMOCTH KH-
CIIOpoJia M YIJIEKHCIIOrO ra3a B IUIEHOYHBIX BOJAX
CIOCOOCTBYIOT BBIBETPUBAHHIO AITFOMOCHIIMKATOB,
OKHUCIIEHUIO CyTbQUIOB. 3WMOH TpHU OKWCICHUH
Cynb(UIHBIX Py 00pa3yroTcs cyiab(haTHbIE 30HBI
JIETKO PACTBOPHUMBIX COJICH >Kelle3a, MeAH U APYTHX
pyasbix mMunepaioB [12,13]. B kpuoiauTo30He BO3-
HHUKAIOT pa3sHOOOpa3Hble IIIMHHUCTBIE MHUHEPAIbl -
KPUOIIEIUT C BBICOKOM ITIOBEPXHOCTHOM 3HEpPrUEN.
Kpuorennsie mporeccbl ciocoOCTBYIOT KOHIIEHTpa-
MM XMUMHYECKUX OIIEMEHTOB M YBEIMYCHUIO WH-
¢dopmanun B nangmadTe, GopMUPOBaHUIO KPHOTEH-
HBIX TEOXMMHUYECcKHX O0apbepoB. C mocieTHIMH CBS-
3aHBl Pa3HOOOpa3HBIE TEOXMMUYECKHE AHOMAINU U
JHEPreTUUECKH Hambojee yCTOHYHMBBIE I Mep3-
JIOTHOH CHCTEMBI MHWHEpallbl M TOPHBIE TOPOIBI.
CHeXHBII TTOKPOB HTPaeT OOJBIIYIO POJh B JKU3HU
HEKOTOPBIX JKUBOTHBIX M pacTeHHd. OH CIyXHT
yOexKuIIIeM sl HUX, 3aluiiaeT ot xonona. Hekoro-
pble TPbI3yHbI (JIEMMUHTH, TIOJICBKH) Pa3MHOMKAOT-
Csl TIOJ CHEroM. IPBI3yHBI TOI CHETOM HAaXOMIAT
OOMIIbHBIA KOPM - KOPHH MHOTOJIETHHX TpaB. MHoO-
T'Me KOTBITHBIE (CEeBepHBIC OJICHH, OBIIEOBIKH, Kaba-
HBI, JIOIIAJH) MHUTAIOTCS PACTUTEIBHOCTHIO H3-TIOJ
CHera.

3uMOl OMOJIOTHMYECKHI KPYTOBOPOT PE3KO OC-
nabneH. OH MOAJEPKUBACTCS MHOTOJIETHUMH pac-
TEHUSMH, KOTOPBIE 3UMOH yNepKHBAIOT MHHEpAIIb-
HBIC W NIUTaTEJbHbBIC BEIIECTBAa U 00ECIIEUNBAIOT Ha-
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YaJio MUANIEBOM LENHN ISl MHOTUX XUBOTHBIX. B mu-
TaHUE TPABOAJHBIX M NTHUIl TAHTH U TYHIPHI NPeod-
Janaer TpyOblii KOpM: BETBH, KOpHH, CEMEHa, JIU-
IaHUKKY. 3UMOU OyphId MEIBEllb, CYpKU, CYCIUKU
U JApYTHE 3aJIETAl0T B CISYKY, MCIIOJIB3YIOT JIETHHE
3amachl IHUTATEIbHBIX BEIECTB OOECIeYnBaeT HX
HEOOXONMMOM dSHeprued. 3UMHSS CIsIYKa periaeT
npo0ieMy NUTaHUs, SBIASETCS HaAEKHBIM CPEACT-
BOM OOPBOBI C XOIIOJIOM, CITacaeT >KMBOTHBIX OT Oec-
KOPMHUIIBI, COXpAHSET MX MOJIOBBIE KJIETKH M 3apo-
i, [Ipy m1yOoKoM 3aMep3aHud COXPaHSIOTCS
cemeHa pacreHuii. CoxpaHeHNE TE€HEeTHYECKOW WH-
(dopmanum Mpu KPUOTEHHON KOHCEPBAIMU SIBIISETCS
OHMM W3 TIaBHBIX MPUCHOCOOJIEHHH PAaCTCHUH U
XKHUBOTHBIX K XOJOLYy M Pa3BUTUSI OMOJIIOTHYECKOTO
KpPYrOBOPOTa B T€UEHHUE rofia U (yHKIHOHUPOBAHUS
MEp3JIOTHOH OSKOCHUCTEMBI. 3UMOH B naHamadTe
MIPOMCXOOUT MOOMIM3aLMs MUHEPAIbHBIX BEILECTB
13 30HBI KPUOTEHE3a W KOHLEHTpalus UX B IIOYBE,
JUCTIEPCHBIX OTIOKEHUSIX, CHETY, JIbJy. 30Ha KpHO-
reHe3a - OJJMH U3 OCHOBHBIX MCTOYHHKOB MUHEpab-
HOTO MUTaHUS PAaCTEHUU W >KUBOTHBIX. YacTh momu-
BIKHBIX 3JIEMEHTOB I10CJIE Pa3loKeHUs )KMBOTO Be-
[IeCTBAa CHOBA BO3BpallaeTcs B JaHAIIA(T U BOBIIE-
KaeTcsi B OMOJIOrMYECKUI KPYTOBOPOT.

JleTHni 1MKI ¥ OWoxuMUYeckue Gaprepsl. Jle-
TOM HaKOIUBIIKMECS 3a 3UMy B JaHmmadre (mouse,
KPHOJIMTO30HE, CHEKHOM IOKPOBE) XHMHUYECKHE
3JIEMEHTHl AKTUBHO BOBJIEKAIOTCSI B OMOJIOTMYECKHUH
KpYroBOpOT M KpyroBopot Boabl. IIpoucxoaur ycu-
JICHUEe OMOTCHHOM W BOIHOW MUTpalVK 3JIEMECHTOB,
00pa30BaHUs KMBOTO BEIIECTBA U (PYHKIIMOHHPOBA-
HUsl OMOJIOTHYECKON cUcTeMbl. BecHO# couHbIi 3e-
JICHBI KOpM, Tajible BOABl W OOWIUE MPHUPOIHBIX
COJIOHILIOB - IPOAYKTOB KPHOI€HEe3a OBICTPO JIMKBU-
JUPYIOT MHUHEPAIBHBIN TONOJ y TPaBOAIHBIX XKH-
BOTHBIX. Y CaMOK JIOCEH, MapaJIOB, JUKUX CEBEPHBIX
OJICHEH, KOCYNb TPOUCXOAUT OBICTPOE pa3BHTHE 3a-
poZbIIa U MOSBIEHUE TIOTOMCTBA, Y CAMIIOB - POrOB
- KOHIIEHTPAaTOPOB XUMHUECKHX 3JIEMEHTOB.

BaxHyto poib B camMOOpraHu3aludud Mep3JioT-
HBIX JIaHAWA(TOB BBINOIHIIOT OMOr€OXUMHUYECKHUE
Oaprepbl. OHH YIEp>KUBAIOT 3HAYNTENHHOE KOJIMYe-
CTBO OpraHMYECKOr0 W MHUHEpAJHHOTO BEIIEeCTBa U
HPEISTCTBYIOT BBIHOCY UX 3a MpPEeAesbl JlaHamagra.
XUMHUYECKHE BJIEMEHTHI NOCTYNAIT Ha Oapbep H3
KPHOTEHHBIX 00pa30BaHMii - MOYB, CO CKIIOHOBBIMH

u BbIXOAAIINMU TPCIINMHHBIMU BOJaMHU.
Buoreoxumuyeckuii Oapwep YCUJIMBAET
WHPOPMAHIO B JaHAmA(TE - YBEIUUMUBACTCS Macca
ZKHUBOI'o BCIIIECCTBA, KOHICHTpausia 3JICMECHTOB,

BO3HHKAIOT TECOXUMHYECKAE aHOMAJIHMU PYIHBIX
sneMeHToB [7.14.15]. B BBICOKOrOphE B TOJBIIOBBIX
nanamadrax pactenust (KycTapHHKH, TPaBbl, MOX,
SreNb, JIUCTBEHHHUIIA) HA PYIHBIX TOJSIX aKTHBHO
HAKAIUTUBAIOT 30J10TO. 30JI0TO IO THIIEBBIM LEMSIM
MOCTYaeT B OPraHM3M J>KHBOTHBIX, OOUTAIONIMX B
manmmadrax Ha 30J0TOPYAHBIX momsix. Tak, B

HBIX HOMsAX. Tak, B OpraHu3Me AJIMHHOXBOCTOTO
cycnuka B Takux JaHamadgTax 3omoto B 70-100 pa3
Oosblre, yeM Ha (POHOBBIX. 30JI0TO - YHHBEpCaJb-
HBI UHAUKATOP T€OXUMHUYECKUX MTPOLIECCOB B MEP3-
JOTHBIX JNaHAmadTax. ITOT MeTaII o0Nagaer pas-
HOOOpasHbIMH (popMaMu MHUTpanuu (MEXaHUIECKOH,
BOJIHOM, OMOTEHHO#), KOHIICHTPUPYETCSA Ha TEOXHU-
MHUYECKHUX Oapbepax, B T.4. B CHEKHOM IIOKPOBE.
OcCO0eHHO Ba)XHO, YTO MO 30JI0TY MOXHO BHIETbH
CANHCTBO U B3aMMOCBA3b KPUOICHHOI'O U 6I/IOFCHHO'
0 UKJIOB MUT'pAIllU B MEP3JIOTHOM J'IaHI[Hla(bTC.

Taxum 00pa3oM, IETHHUI UK B CHCTEMe o0ec-
MEYUBAET CO3/aHUEe T€OXUMHUYECKON YHEPTUU KUBO-
TO BEIIECTBA U YCUJIICHHE OMOJIOTHYECKOTO KPYTroBO-
poTa - mIaBHOTO (hakTopa caMOOpraHU3alMU MEp3-
JotHOH cucTteMbl. OYeHb Ba)KHO, YTO OHOIOrHYe-
CKHE CHCTEMBI MEP3JIOTHBIX JIAHAMIA()TOB CIIOCOOHBI
COXpaHATh M IEPeAaBaTb I'€HETHUYECKYI0 HH(OpMa-
LU0, BOSHUKIIYIO B IPOLIJIOM B NPOLECCE TUTEIb-
HOH 3BOJIIOLUN.

rOI[H‘-IHI:Ie T€OXUMHUYCCKHUE LHKIIbI - OJAHWH U3
YHUBEpCAJIHHBIX SIBICHUI B JKMBOW mpupone u ono-
KOCHBIX cucreMax. B MEP3JIOTHBIX 3KOCUCTEMAX
HpOI[OH)KI/ITeJ'II)HI)II\/'I 3UMHUI OUKJI IIOATOTaBJIMWBACT
0a3y A DHEPTUYHOTO OMOJOTHYECKOTO KPYTrOBOPO-
Ta aTOMOB B CPABHUTEJILHO KOPOTKUU JIETHUN NIEpU-
0. DTa 0COOCHHOCTH OMpeneNseT TIyOOKYIO CBS3b
MEeXIy IBYMS LMKIAMH MHUTpalMH. 3aKOHOMEpPHOE
W3MEHEHUE YCJIOBUH MWIPAllMM 3JIEMEHTOB B Tede-
HUC roga B MCP3JIOTHBIX JKOCHUCTEMax BbI3BAaJIU B
SBONIOLIMU PACTEHUH W YKUBOTHBIX PazHOOOpa3HbIC
aJianTaiy, 0COOCHHO K XONony. B neaHUKOBBIH 1Me-
PHOI BO3HUKJIM HOBBIE BHJIBI M COOOIIECTBA - KPHO-
¢uTHBIE pacTeHHs, MaMOHTOBas (ayHa, KUBOTHBIC
Taliry, BBICOKOTOpUHM, MOJIIPHBIX TYHAP U MOpPEH.
DopMuUpOBaHUE IKOCUCTEMBI LIJIO B COOTBETCTBUU C
MOXOJIOIaHUEeM KJIMMaTa cBepXy — BHH3. O BBICOKOI
CTEIIEHU CaMOOpraHU3allMl MEP3JI0THBIX TYHIPO-
CTENed W JIYTOBBIX CTENEH CpelHEe-NIO3IHEro IUIeH-
CTOIICHA CBHJIETEILCTBYET MaMOHTOBas ¢ayHa. Ona
obutana Ha OoOraTelXx pa3HOTPaBbEM MNACTOMIIAX C
MPUPOIHBIMU COJIOHIIAMHU Ha JIECCOBBIX U PYAOHOC-
HBIX TIOpofiaX, HeTEeTa30HOCHBIX OacceiHax W pya-
HbIX TpoBUHIMAX EBpasun u CeBepHON AMeEpUKH.
CoxpaHuBIIHECS OT BBIMUPAHUS COBPEMEHHBIE BU-
JIbl MAMOHTOBOH (hayHbI (JIOCH, OJIEHH, U3F00PH, KO-
CYJIY, SIKH, TOPHBIC KO3JIbl, CHE)KHBIC OapaHbl U [Lp.)
HECYT TCHETHUYECKYI0 MH()OPMALIUIO MPOULIBIX CHC-
TE€M M OTPAKAKOT BBICOKHH YPOBEHb CaMOOpPIraHU3a-
UM COBPEMEHHBIX MEP3JIOTHBIX DKOCHCTEM Ha Teo-
XUMUYCCKHN CICIUAIM3UPOBAHHBIX IMOPOAAX. Takue
BBICOKOIIPOJYKTHBHBIE CUCTEMBI C OOMIIMEM 3BEPS U
PBIOBI OBLTH TJIaBHBIM (DAKTOPOM OCBOEHHSI X JIPEB-
HUM 4enoBekoM [16]. 3mech BO3HMKIN OnaromnpusT-
HBIC DKOJIOTHUECKUE HHIIM - YOeXHINa JIs YesoBe-
ka. Cuuraercs, uto HOMO Ssapiens - mpomykr mo-
CJIC/THETO JISTHUKOBOTO MEPHO/IA.
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2KuBOTHBIE-MHIMKATOPHI CaMOOpraHu3aluy
skocucteM. OcoOEHHO BEJIMKO 3HAUEHHE MIIEKOIH-
TaroUIX B U3YyYCHUHU CaMOOpPTraHn3alliyu Ha3€MHBIX 1
aKBaJILHBIX AKOCHUCTEM. BOJIBIIMHCTBO 3THUX >KUBOT-
HBIX BEHYAIOT MMIIEBYIO MUPAMUAY, OTPAXKAIOT BU-
JOBOH cocTaB Tpoudeckol cB3H. «MIIEKOIHTAF0-
IUE SABJISIOTCS OJHOW M3 HaubOoee yIoOHBIX TaKCO-
HOMHYECKUX TPYNIl IS HM3YHYEHUs] CBA3H MEXKIY
O6mopa3zHooOpa3neM Ha3eMHBIX SKOCHCTEM W KIMMa-
Ta U HC TOJILKO ITOTOMY, YTO OHU SABJIAIOTCA OAHUM U3
HanboJiee XOpOoIIo U3yUYEeHHBIX KIIACCOB OMOTHI, HO U
[IOTOMY, YTO CYIIECTBYET BO3MOXHOCTH IIPSIMOTO
CpaBHCHUA pa3sMCIICHUA COBPCMCHHBLIX W HCKOIIac-
MBIX (pOpM, BHJOBOTO COCTaBa, Pa3HOOOpa3us Tak-
COLICHOB B TEUEHUH Pa3JIMYHBIX 310X IUICHCTOLIEHA U
romoneHa» [17]. B HameM NOHMMAaHWHM MJIEKOIIH-
TaIONIME OTPAXKAIOT YPOBEHb CAMOOPTaHU3AIMU KO-
cucrembl. JKMBOTHbIE SIBIISIOTCSI BaKHBIM 3BEHOM U
[OKa3aTesieM CaMOOpraHu3alyuy JaHImadToB, Ha-
JIMYUA y6e)KI/IH1 B BBICOKHX HIMPOTAxX U BBICOKOI'OPhLE
[7]. Ouu otpaxaroT 00€CIEUYCHHOCTh 3KOCHUCTEM
MUTATENIbHBIMH M  MUHEpPAJIbHBIMU  BELECTBAMH,
KOHICHTPUPYIOTCA Ha I'COXUMHYCCKU CIICHUAIN3UN-
POBAaHHBIX MOpOAAX. MHorue >KUBOTHBIC SIBIISIFOTCS
aurodaramMy, MOENAIOT INIHHBI, LEOJIUTHI, JIECCHI,
COJIM, TPSA3H 03€p, MBIOT COJICHYIO BOIYy MMHEpPajb-
HBIX MUCTOYHUKOB U MOpeil. B rojplioBO-TaekHbIX U
Tae)KHBIX JaHAmAadTaX Ha PYJIOHOCHBIX IUIOIIAIIX
Bocrounoro Casna, IlpuOaiikanps, 3abaiikanbs,
Enmcetickoro u [laromckoro Haropbst 1 Ap., 6OraTeix
AreyieM W TPaBSHO-KYCTapHHUYKOBBIMU COOOIIECTBa-
MU /10 HEJaBHEr0 BPEMEHHM OOMTAIU caMble KpyIl-
HBIE CTaAa OUKHUX WM JOMAIIHUX CEBEPHBIX OJICHEH,
6I)IJ'II/I BBICOKOIIPOAYKTHUBHBIC OXOTHHUYbH YI'OJbS.
Otn naHamadThl OTIMYANCH TakXke OOoraTcTBOM
JIOCOCEBBIX M XapUYCOBBIX PBHIO B 03€PHO-PEYHBIX
crcTeMax.

OBueOBIK, mecell, ceBepHbIC IUKHE OJICHHU, JKU-
BYLIME B apKTHUUECKOM IYCThIHE U TYHAPE BIOJb IO-
Oepexnii CeBepHOro JEJOBUTOTO OKeaHa U OCTpO-
BaX, SAPKO OTPa)KarOT YCIOBHS CaMOOpPTaHM3alUH
CaMbIX CYpPOBBIX OSKCTPEMaJIbHO XOJIOAHBIX JIaHI-
madToB TUIaHeTH ¢ 3 pexTom KpuoduoreHesa.

WnankaTopamMu camMoOpraHW3allid W COBEp-
IIIEHCTBA BBICOKOTOPHBIX JTAHAMIA(PTOB - CyOabITHii-
CKUX JYTOB, KpUO(QHUTHBIX cTerell KHBIX rop Cu-
Ooupu u MoHTONMH ABJSIOTCA cooluiecTBa (ayHbI -
TOpHBIN KO3€J, TOPHBI OapaH, Mapadl ¥ CHEXHBIH
Oapc. bapc mmraercs TpPaBOSAHBIMU >KUBOTHBIMH,
XOPOIIIO OTPaXKAET CBSA3M MEKIAY OMopazHOOOpazueM
BBICOKOTOPHBIX JKOCHUCTEM Ha (OCPOPHUTOHOCHBIX,
YEepPHOCIIaHIEBbIX, OOKCUTOHOCHBIX, KeJe3o-
MapraHieBbIX Nopoxax. B yka3aHHBIX sKocucTeMax,
OoraTbIX KOPMOBBIMH pecypcamMyd W OOWIMeM Tpu-
POMHBIX COJIOHIIOB, XapaKTepHa HauOONbIas KOH-
LEHTpaLus 3TUX )KUBOTHBIX.

Bo3HukHOBEeHHE  MEp3JIOTHBIX  JaHJWA(TOB
CIIelyeT paccMaTpHBaTh KaK CKadKoOOpasHBIN mpo-
1ecc pa3putus ouocdepsl, CBI3aHHOTO ¢ KPHUOJIMTO-
30HOH JICAHUKOBBIX 3T0X HUIKHETO U CPEAHCTO IIPO-
Tepo3os, pudes - BeHAa U YeTBEPTUIHOTO MEepHOJIa.
B 3TOi CBs3M 3BOMIOLMS OPraHUYECKOro Mupa u
BO3HUKHOBCHHE HOBBIX BUAOB B UCTBECPTUIHOC BPC-
Ml MOJKET OBITh OIEHEHa KaK BBICIIEE IPOSBICHHE
MPOUCXOAIINX B MPUPOJHON CHCTEME IIPOIECCOB
camMoopraHuzalmy, onpeaeasieMblx  3ddexramu
KpuoOuoreHesa. Takol MOAXOA COOTBETCTBYET BTO-
pomy 6mochepnomy moctynary B.U. Bepraackoro:
B HalI€M MpPCACTaBJICHUN 3BOJJIIOLIUA 6I/IOI‘GHHI)IX
MCP3JIOTHBIX J'IaHI[H.[a(I)TOB HUICT B HaIpPaBJICHUU
MaKCUMM3aIlMM OWOT€HHOM MHIpAlliy  aTOMOB.
I'maBHYI0 poib B (pyHKIMOHHPOBAHUHM MEP3ITOTHBIX
maHImadTOB UTPAOT WHPOPMAIIMOHHEIE CBS3H, OII-
penensieMble  TIEPEHOCOM DHEPIrHMHM W BEIeCTBa
BCTPEYHBIMH MOTOKaMH HH(OPMALMH B CHCTEME
ComnHile - KpUoJIUTO30HA 3EMITH.
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Phenomenon of cryobiogenesis and self-formation of permafrost geochemical landscapes

Taisaev T.T.

Sdf-formation of permafrost landscapesis determined by the phenomenon of cryobiogenesis and its ef-
fects. Cryobiogenesisis a unity and cooperation of biogenic and cryogenic processes that form permafrost
ecosystem, where geochemical processes and migration of chemical elements are closdy asso-
ciated and interconditioned by energy, matter and information of living matter and cryogenesis.

Continious periodical (winter-summer) circulation of mater in time i.e. cryogenic and biological
one that is characterized by unity, interaction and cooperation with each other is the main condition of
origin and development of permafrost landscapes. Periodicity and interaction of the main opposite winter
(cryogenic) and summer (biogenic) processes provide integrity and stability of the system. The periodicity of
phenomena (winter-summer, glaciation-Interglacial) is an important feature of permafrost landscapes. This
feature is a generalizing criterion and measure of the system self-formation.

The biological circulation plays the main forming role in the permafrost landscapes. They joint together
the biogenic and cryogenic cycles of migration i.e. flows of matter and energy of biogenesis and cryo-
genesis, present the new information in the system that is different from the original components.
Cryobiogenesis and self-formation are most brightly shown in ecosystems of the ore provinces, geochemically
speciaized sedimentary rocks, oil-,gas- and coal- bearing areas. High self-formation of permafrost ecosys-
tems in the North Asia with high bioproductivity and biodivercity of fauna abudance (animal and fish) was
the maior factor of ethnogenesis.
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