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3HayeHue He(TH B KAUeCTBE BaXKHEHILIEro MOJIE3HOr0 UCKOIMaeMOro, HEOOXOIMMOTO AJIsl Tporpecca MUPOBOM
9KOHOMUKU, OCTPO CTABUT BOMPOC 00 MCUEPNaHUU WUJIU HercuepnaeMocTu ee pecypcoB. OTBET Ha 3TOT BO-
MIPOC TECHO CBSI3aH C IIPEICTABICHUSIMMU O IIPOUCXOXKICHUN He(pTU 1 B 11e710M yriieBonoponos (YB). B Hacto-
SILEN cTaThbe BOMPOC MPOMCXOXaeHUs Y B paccMarpuBaeTcsi B CBeTe MpejiaraéMoil TurnoTe3bl TPOUCXOoXKe-
HUS ¥ 3BOJTIOLIMU 3eMJIM B KAUeCTBE OTKPBITOM CUCTEMbI, TEHETMUECKU CBSI3aHHOM ¢ MpoUcXoxXaeHueM Bee-
JieHHoii. CoriacHo TipeuiaraeMoii TUIIoTe3e, MPOLIeCChl TPABUTALIMOHHOTO KOJIJIarica v IMTPOTUBOIIOIOXHOTO
npoliecca — paclIMpeHusi, B TOM YUCJIe MyTeM B3pbiBa, B HEOTPAaHWUYEHHOM IPOCTPAHCTBE COCYILECTBYIOT,
MpeBaJIMPYsI B TOM WM MHOM ero obiactu. lcxomHoit cyocTaHiuei (snpoM) 3eMiu sIBJISIETCSI OCKOJIOK “TeM-
HOI MaTepuu” B3opBaBlIeics HeHTpoHHOM 3Be31bl. [I1aHera 3eMist UMeeT Bo3pacT COOTBETCTBYIOIINM BO3-
pacty bomabioro BapeiBa (okono 15 mupa jiet). DBoolivs 3eMJIM UMeeT ABe CTaauu: TOTre0JOTMIYeCcKylo 1
reojiornueckyto. Havajo reosornueckoil craguu 3BOJIOIMU 3eMJIU OMpeAessieTcsl BO3pacToM Haubosee
IpeBHUX apTehaKTOB B 3eMHOI Kope. S apo 3eMiu usirydaeT u30bITOYHbIE HEUTPOHBI, YaCTh U3 KOTOPBIX pac-
nanaercsi cpasy Iocje OTAeJIeHUs OT siipa ¢ 00pa30BaHMWEM Mapbl MPOTOH—3JIEKTPOH WJIA aTOM BOAOPO.A.
CMech HEMTPOHOB, MPOTOHOB, BJIEKTPOHOB, HAPOXKIAIOIIMXCS XUMUYECKUX 3JIEMEHTOB SIBIISIETCST “OYyIbO-
HOM”, B KOTOPOM B Pe3yJIbTaTe XaOTUYECKUX CTOJTKHOBEHWI 00pa3yoTCsl XUMUYECKUE 3JIEMEHTBI U X U30TO-
MBI, a TAKXKe IIPOCTEHINe ra3bl U KOMIUIEKCHBIE coenuHeHus. HeiitpoHnHo-1mporoHHo-BonoponHoe (HIIB)
MpeBpailleHue, BriepBble chopMynrupoBaHHoe .M. beno3epoBbiM, SIBISIETCS TJIABHBIM ITPOLIECCOM, OIpee-
JisionM pasputre 3emiin. O6pa3zoBaHUE XUMUYECKUX 3JIEMEHTOB M MX M30TOIOB MIPOUCXOIUT U3HAYAIBHO,
Onaromapsi COEAMHEHUIO IBYX SIAEP BOOOPOIA B Ol-4aCTUILY, SIBJISIIOLLYIOCS SIIPOM TeJvsi U COCTaBHOM YacThIO
siep XMMUYECKUX 3JIEMEHTOB, B IIEPBYIO OYepeIb UMEIOIIMX YU CIIO, KpaTHOE YeTbipeM. Ocoboe 3HaYeHUe 1151
00pa30BaHMsI KOMIUIEKCHBIX COeIUHEHU I NMEIOT, OJ1arogapsi O0COOEHHOCTSIM UX CTPOEHUSI, BOMOPO/I, KUCIIO-
poxn, yriiepoa. B mpoiiecce cruHTe3a MpocTefilnX ra30B M KOMIUIEKCHBIX 3JIEMEHTOB 00pa3yroTcsl Boia, MeTaH,
YIJIEKMCIIBII Ta3, cepoBonopon, okeun asota. [Ipemnaraemas ['unoreza benosepoBa—lllapoBa—MuHuHa 1
JIAaHHASI CTaThsl HE TIPEACTABIISIIOT COOOI MOTBITKY aKTUBU3UPOBATH IUCKYCCUIO MEXKIY CTOPOHHUKAMU Opra-
HUYECKOI M HEOPraHUYECKOM rMIoTe3 nporucxoxaeHus: Hedtu. OHa MpU3bIBaeT YCUIUTh UCCIEA0BAHUS KaK
TeOpEeTUYECKUE, TaK 1 MTpaKTUIECKUe, HalpaBJIeHHbIC Ha YBEJIMYEHUE ChIpbeBOi 6a3bl HedTH 1 Apyrux YB 3a
CYET OTKPBITUSI HOBBIX MECTOPOXKIEHU I Ha pa3IMYHbIX TTTyOMHAX, KaK Ha cyllie, TaK U B akBaropusx. Hedts
HeWcuepraema, Moka MoTOKM HEMTPOHOB M3Iydalorcs sapoM 3eman. Prsndeckre OCHOBBI paccMaTpuBae-
MOi1 TUIIOTe3bl U3JI0XEeHBI B MOHOrpaduu V.M. Benoseposa “Ilpupona rnazamu ¢pusnka” u1 B COBMECTHBIX
MyOIUKALMSIX aBTOPOB TUIIOTE3bI, B TOM YUCJIE C TIPUBJICUEHUEM IPYTUX aBTOPOB. ['eonornueckoe o00CHOBa-
HUE U Te0JIOTMYeCKue CJIEACTBUS TMIOTE3bl OMUPAIOTCS Ha UCCIIENOBAaHUS aBTOPOB IAaHHOM CTaThU C IIPUBJIE-
YeHUEeM CBeIIeHUI, OMyOJIMKOBAaHHBIX IPYTMMU UcciienoBaTesiMu. CCbUIKY Ha IMyOJIUKALIM, UCIIOJIb3YeMBble
B MEPEUMCIICHHBIX BhILIE IMyOIUKAIMsIX, He IyOnupyoTcs. Ha ocHOBe n3naraeMoi TunoTe3bl BO3MOXKHbBI KOH-
KpeTHbIe PEKOMEHIALIMU T10 TOCTaHOBKE IMTPOrHO3HBIX U TOMCKOBBIX PaboT.

KioueBblie cioBa: bosbioii B3pblB, HEUTpoH-TIpoTOH-BogopoaHoe mnpeBpaiieHue (HIIB), a-yactuna,
GITIONIBI, YIIeBOOOPOAHI, HE(PTh.
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BBEJIEHUE JanTerbHOE BpeMsI COCYIIIECTBYIOT OpraHnvYecKast

Bonpoc, cOpMyIMPOBaHHBIA B Ha3BaHUM cTa- W HEOPTaHMYeCKas TUTIOTE3bI (yuyeHust, mpeacTaBiie-

TBbU, HE TOJNBKO TeopeTrdeckuii. OT oTBeTa Ha Hero  HWSI) NMpoucxoxneHust YB u, B mepByio ovepens,
3aBUCAT ITyTU Pa3BUTUS MUPOBO 9KOHOMUKHU U MU - HedTH.

POBOTO COOOIIIECTBA B LIEJIOM. B Hacrosiiee BpeMsI BeaylIylo pojiab B MpPaKTUKE

Cco3IaHus CBIPheBOii 6a3nl Y B urpaer rpeacrasiieHue
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00 opraHmyeckoM IpomcxoxaeHnn Hedptr. OCHOB-
HbIE €ro IOJIOXKEHUS IIMPOKO MCIIONL3YIOTCS IIpHU
IIPOTHO3MPOBAHUHU, TIOMCKAX U pa3BeaKe MECTOPOK-
JIeHWIA yIIeBOIOPOIOB.

INpencraBiaeHre 06 OPpraHMYECKOM MTPOUCXOXKIE-
HUU HedTU npearosaraeT oopa3oBaHue ee Ha OCHOBE
OpraHMYECKMX BEIIECTB B 3eMHOIt Kope. B pesynbraTte
3TOTO TIpoliecca M3 HACBIIIEHHBIX OPraHMKON TaK Ha-
3bIBacMBIX “HedTeMaTeprMHCKUX mopod HedpTb MU-
TPUPYET U JIOKAJIM3YETCSI B OJIaronpusITHBIX JIsI 00pa-
30BaHUs 3aJiexeil yciaoBusx. OTrpaHUYeHHOE KOJU-
YECTBO OPTraHMYECKMX BEIIECTB B 3EMHOM KOpe
MpeaoIpeaessieT BEIBOA U 00 OrpaHUYeHHOM 00beMe
VB, KoTOpbIe MOTYT OBITh OOPa30BaHBI B 36MHOU KO-
pe, 1 00 uCUepraeMOCTU UX PECYPCOB.

INpencraBiaeHe O HEOPraHMYECKOM MPOUCXOXK-
JeHWU MpeArojiaraeT IIIyOMHHOE IMPOUCXOXKICHUE
VB, HemnpepblBHOEe MX obpa3oBaHUE U, KaK CJed-
CTBUE, HEUCUYEpPNaeMOCTh PECypCcOB, B TOM 4YHCIE
HedTH, B 0003pNMOM OYIYIIIEM.

ABTopamu npeniaraeMoii “I'mmore3nr bemosepo-
Ba—IllapoBa—MwnaNHA” aBisiorcss .M. beno3epos
I.¢b.-M.H. cotpyaHuk HoBocubupckoro dpunuaia AO
“T'ocymapCTBEHHBII CIIELIMAIM3UPOBAHHBIN ITPOEKT-
perii mactutyr”, I'.H. IllapoB umen-xkop. PAEH,
K.I.-M.H., coTpygHuk OOO “HHCTUTYT reoJioro-
SKOHOMUYECKUX IpodiieM”, B.A. MUHMH, K.T.-M.H.
corpynHuUK WMHCTHUTYTa T€oJ0orMm M MUHEpPaJOruun
um. B.C. CoboneBa CO PAH. OtnenibHbIE BOIPOCHI,
OTHOCSIIIIHNECS K 3TOI TUIIOTe3¢, 00CYKIaINUCh Ha Psi-
JIe COBEIIaHUi1, ITOCBIIIEHHBIX IeOJIOTUN He(pTHU, B
TOM 4YHCJIe TIEpUOAMYECKN Ha KOH(MEpeHLUsIX, To-
cBaeHHbIX maMsatu H.A. KynpsiBuesa.

B ocnHoBy “I'umote3nl benozepoBa—IllapoBa—
MuHauHa” nmonoxeHbl ucciaenosanusd .M benose-
poBa [1]. T'mmmoTe3a opurmHamMbHA, HO HE SIBJISCTCS
€IMHCTBEHHOU B YUeHUH O MpoucxoxaeHuu ¥YB u He
MpeTeHaIyeT Ha UMEHOBaHUe “Teopuun’”.

B moHuMaHuM aBTOPOB HACTOSIIEN CTaTbU Tep-
MUH “TUIIOTe3a” MO CTENEHU TOCTOBEPHOCTHU (060C-
HOBAaHHOCTH) HIKE, 4YeM “Teopusi”’, KoTopas JOIKHA
ObITh OoJiee mokaszateiabHa. OQHAKO, COBOKYITHOCTh
“runore3”, GOpMUPYET FOCIIOACTBYIOIIYIO CETOIHS B
ecTecTBO3HaHUM “mapamurmy’. “I'mmore3a bermose-
poBa—IllapoBa—MuHMHa” peajiaracTcsl B Ka4ecTBe
BKJIaJa B CO3[IaHME HOBOM MapaauTrMbl, COOTBETCTBY-
Joleil coBpeMeHHOMY ypoBHIO 3HaHM [2]. Mccme-
IIysl, MOCTaBJIEHHBI B 3arJlaBUM CTaThbU BOIPOC, aB-
TOPHI CTAaThM KaK OblI pelIaloT IIPSIMYIO 3amady, HC-
MOJIb3ySI B COBOKYITHOCTH HAKOIUJICHHBIE 3HAHUS B
obJyiacT GU3UKU U TEOJTOTUU.

Kaxnasi U3 cyiecTBylolmnx TUIIOTe3 B CBOEi OcC-
HOBe MMeeT aBTOPCKUE MPEACTaBISHUS O SIBJICHUSIX,
JIeXallnuX B MX OCHOBE. DTO aKKpelusl B TUIIOTe3e
O.10. llIMmnara, n3HadyaabHO THUAPUIHAS 3eMIIs TI0
B.H. Jlapuny [3] u T.n. TakuM u3HayaJIbHBIM SIBJIC-
HueM s “I'mmoressl benozeposa—IllapoBa—Mu-
HWHA” gBiseTcd IpeacrasieHne o bombsmom B3pwi-

BE, B pe3yjbTare KOTOporo obpaszoBajach 3Be3lHas
cucteMa MieuHoro 1yt [4].

ABTOpBI KOHCTaTUPYIOT HOCTOSTHHOE TTOTIOJTHEHUE
Jutochepsl, ruapocdepbl, aTMOchepbl XUMUYECKU -
MU 3JIEMEHTaMU U UX coenuHeHusiMu. [lononHeHue
UX MPOMCXOAWUT 3a CYET IOCTYIJICHUsS U3 TIyOuH
3emiau. OQHOBpEMEHHO, B pe3yjbTaTe NUCCUTIALIUU
3eMJis TepsieT BOAOPO/I, METaH U ApYyrve ra3bl, a Tak-
K€ U3JTydaeT HEMTpoHsbl [5—7].

BzanMocBsi3b Matepuu B (QU3NYECKOM U XUMUYE-
CKOM COCTOSTHUM O0OCHOBBIBAETCSI TIPOLIECCOM [3-pac-
rnajia CBOOOAHBIX HEUTPOHOB U MOCEAYIOIIUM 00pa-
30BaHUEM XUMUYECKUX JIEMEHTOB.

Bo3HuKaloT BOMpOCHI: KAaKOBO ITPOUCXOXICHUE
HEMCCSIKAeMOTO II0TOKAa HEMTPOHOB [8] U3 IiIyOUH
3eMaM, KaKoBa CyOCTaHIIMS, N3TyJaroniast 3T Heu-
TPOHBI, KAKOBO €€ MPOUCXOXKIEHNE, KAKOBHI IMPOLIEC-
ChI, TIPUBEIIME K 00pa30BaHUIO BOKPYT 3TOil CyO-
CTaHIIMU TUTOChEpHl, TUIPOocdephl, aTMOChEPHI.

ITPONCXOXIEHHWE 3EMJIN

Bospact Bboabmnioro BspeiBa mpuHHMMAaeTcs mo-
psaka 15 mupn ner. BospacT Haxomok HauboJsee
JIPEeBHUX TOPHBIX Mopo (apTedaKToB) He MpeBhIIa-
et 4.5 mupn net. MHage, 4.5 MIIpI 1T — 3TO TeOJI0TH -
yeckuit Bo3pact 3emsn. Mcxonst U3 aToro, mpearno-
JIaraeTcsl, YTO SBOJIOLNS 3eMIU pa3aesisieTcs Ha 10-
reoJIOTMYECKOE U TeOJIOTUUECKOE BpeMsl.

CornacHo ruriote3e bospimoro B3peisa, ripenmno-
JlaraeTcsl B3pbIB 00beKTa, 00pa30BaBIIETOCST B PE3YJIb-
TaTe TPABATALIMOHHOTO KOJITATICA PAHEE CYIIIECTBOBAB-
1€ MaTepruu U UMEBLIETO MUIOTHOCTD, OJIU3KYIO SIIEP-
Hoii. Ilpenmonaraercsi, 3To ObLT B3pPbIB HEATPOHHOM
VI HEUTPOHHO-0apHOHHOI 3BE3/IbI.

CornacHo runorese bonbmioro BapriBa, mpoiiec-
Chl TPaBUTALIMOHHOIO KoJularica U IPOTHBOIOJIOXK-
HOTO IIpollecca — paclIMpeHUs, B TOM YHCJIe IIyTeM
B3pbIBa, B HEOTPAHUYEHHOM IIPOCTPAHCTBE COCYIE-
CTBYIOT, TIPEBAJIMPYS B TOM MJIM MHOM 00JIACTH TIPO-
CTpaHCTBa.

I'paBUTALIMOHHBIN  KOJJIATIC  COINPOBOXKAAETCS
“HelTpoHM3alIMeil” BellecTBa, IIPU KOTOPOI 3JIeK-
TPOHHBIE 00OJIOYKM aTOMOB, OOpa3HO TOBOPSI, “BHAB-
JIUBarOTCs” B UX siApa. B npenebHOM BapraHTe, XUMU-
yecKasl aToMHasi (popMa MaTepuu B “yIaBileM”’ Ha SI-
pO cucCTeMbl Tejie TIIepecTaeT CyIIeCcTBOBaTb U
npeodpasyercss B (PU3UUYECKYI0 “TEMHYIO’ MaTepulo,
KOTOpasi CTAHOBUTCSI HEUTPOHHO-U30bITOYHOM. Cero-
JIHSI CYMTAETCSI, YTO B 3TOM “TeMHOM” COCTOSIHUM TTpe-
6biBaet 10 90% Bceil MaTepun.

IIpu “HeitTpoHM3aLIMK”, Ha IPUMEPE AaTOMA IPOTHUSL,
JIMHEMHEBIN pa3Mep 00pa3yIollerocss HeiTpoHa MeHBIIIe
aroma Oojsiee yeM Ha S5 TopsiIkoB, T.e. B ~ 200 TeIc. pa3
(00BEMHBI, COOTBETCTBEHHO, MOYTH Ha 16 mopsi-
KoB). IIpn 3TOM IUIOTHOCTH BellleCTBa yBEIIMUYMBAET-
¢4 00 SiAepHbIX 3HaueHuit (2 X 104—1 x 105) r/cm3.
W3 cucteMBl Ha 3TO MpeoOpa3oBaHNE MOTJIOIIACTCS

HE®TEXUMMUSA Ne 2

TOM 59 2019



K BOITPOCY O HEMCYEPITAEMOCTMU 3AITACOB HEDPTHU 125

ynenbHass sHeprud B pasmepe 0.75—0.80 M»>B Ha
KaxXablit HYKJIOH [8].

PocT HeliTpOHHBIX 00pa30BaHMiT HE OECKOHEUEH.
ITo Mepe TOCTHKEeHUSI KpUTUYECKOTO COCTOSTHUST He-
YCTOMYMBOIO PaBHOBECHUs IIPEAIIONaraeTcs Hadayo
Mpoliecca LIEHTPOOEXKHOTO Pa3yIUIOTHEHUSI UCXOII-
HOT'O HEUTPOHHOTO FMraHTa v MPOUCXOIUT TaK Ha3bl-
BaeMbli1 “ BoJIbIIoit B3phIB”.

M3 BozHuKawmux nmpu bonbimoM B3pbeiBe Heil-
TPOHHBIX “OpBI3r” (KalleJaeK 1 T.I1.) CO BpeMeHeM 00-
pasyloTcs 6oJiee MEJIKME CUCTEMbI, aHAJIOTUYHBIC Ha-
ureit CoHeyHoOM, a U3 ele 6ojiee MeJIKUX pparMeH-
TOB — IUIAHETHI, MX CITYTHUKU U T.1.

Bcs ucxonHas cucteMa Ha4UMHaeET PasymiOTHATb-
Cd, paClIUPATHCA U MOCTCIICHHO OCThLIBATD.

ITo okOHYaHUM IUKJIA LIEHTPOOEXKHOTO Pa3yIlIOT-
HEHUsI, OCTBIBIIYIO CUCTEMY OXKUIaeT HOBBIN LINKJT pa3-
BUTHSI, BKJIIOYAIOIIMIA TMOCTEIEHHOE LIEHTPOCTPEMMU-
TeJIbHOE TPaBUTAIIMOHHOE “KOHIIEHTPHUpPOBaHUE Be-
1ecTna. Jlajee nmpoucxoaut npeodpaszoBaHue (pU3NKO-
XUMUUYECKOM (POPMBI MAaTEpUU BHOBb B YMCTO (DU3U-
YecKylo (HEMTPOHHYIO) C IIOJIHBIM COOJIIOACHUEM
BCEX JCHCTBYIOIIMX B IIPUPOJIEC 3aKOHOB COXPaHEHMUSI
MaTepUM, SHEPTUU U KOJINYESCTBA TBUXKEHUS.

ITockonbKy B 6eckoHeuHoit BeceneHHoit mipoiiec-
CHI, aHaJormIHble bonbmomy B3phiBy, TIponcxomsT
HEOTHOBPEMEHHO U B HEOIPEIeJIEHHO OOJIBIIIOM KO-
JINYECTBE, BO3HUKHOBEHHE KOCMMYECKUX COO00-
mrecTB ThHa COTHEYHOI CUCTEMBbI, KOCMUYECKHX TeJ
MOA0OHKIX 3eMJle, TAaKXKe JOCTATOUHO BEPOSITHO [9].

SAnpom 3emam, TaKUM 0Opa3oM, COTJIIACHO TIpes-
JlaTaeMoOM rurioTese, siBisieTcs (pparMeHT B30pBaB-
1IeHcs HEWTPOHHOM 3BE3/Ibl, MPEACTABISIOIINNA CO-
0Ol TEMHYIO MaTepMIO, MOCTOSHHO M3Iy4alolIyio
CBOOOJIHBIE HEATPOHHI.

BBOJIOL A 3EMIIN
B JOT'EOJIOTUYECKOE BPEMA

@dparMeHT TeMHOM MaTepUH, CTaBIIUIA SIIPOM OY-
nyiieil 3eMiiu, SIBIISIETCSI MOIITHBIM MCTOYHUKOM M3-
JIydeHust HeMTpoHOB. B-Pacman HeKOTOpOro Komue-
CTBA HEUTPOHOB MPOUCXOAUT HENOCPEACTBEHHO MpPU
OTIEJICHUU OT siIpa 3eMJIU, YaCTh HEUTPOHOB U3JTy-
YaeTcsl B KOCMOC. DTOT MPOLIECC HETIPEPHIBEH U IIPO-
JIOJIKAETCS B HACTOSILIEM, YK€ I€OJIOTMYECKOM Bpe-
MEHU 3BOJIIOLIMH 3eMJIH.

Joreonornuyeckoe BpeMsI CYILLIECTBOBaHUSI 3eMJIU
OKaHYMBAaeTCs ¢ HAYajloM oOpa30oBaHUs ee TBepAOi
000104KH (JTUTOC(hEpHI).

Kak m3BecTHO, HEUTPOH CTAOMICH TOJBKO B SII-
pax XMMUYECKUX BJIEMEHTOB WJIM B MaTepuu, HaXO-
ndmieiicd B COCTOSTHUU KoJuiarica. B cBobomHoOM Buae
OH pacnamaeTrcs ¢ oOpa3oBaHMEM NPOTOHA M 3JIEK-
TpoHa. Ilepuoa noaypacrnanga coCTaBIsIeT B CpeTHEM
0K0J10 15—16 muH. UMeHHO B cpelHEM, TaK KaK CBO-
OOIIHBIC HEHTPOHBI pacItagaroTcss HEOTHOBPEMEHHO.
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Manaraemas runore3a OOBSICHSIET MPOUCXOXKICHUE
BOJIOpO/A KaK B He/lpax 3eMiid, Tak U B 1ieJoM Bo Bce-
JIEHHOM, 0Opa30BaHKEM €ro MpH B-pacrajie HEHTPOHOB
[10]. TIpeoGpa3oBaHue HEWTPOHOB IpU [-pacriane Ha
MPOTOHBI U 3JICKTPOHBI U Jajiee B BOAOPO, COIMTPOBOXK-
JIacTCsI 3HAYMTENIbHBIM BbIIEJICHUEM SHEPTUU, KO-
JIOCCAJIbHBIM YBEIUUYEHHEM OO0beMa U KapIWHAab-
HBIM U3MEHEHMEeM (PU3UKO-XUMUUECKOM CUTYalluu B
OKpYyXKalollleii cpee.

Ha noBepxHocTU siapa miaHeThl oOpa3yeTcs Tak
Ha3bIBaeMBIN “OyIbOH”, COCTOSIINIA M3 ITPOTOHOB,
BJIEKTPOHOB, HEUTPOHOB, BOAOPOIA, a TaK:KEe BHOBD
00pa30BaHHbBIX, XUMUYECKUX JIEMEHTOB 1 MX U30TO-
noB. OCOOEHHOCTBIO “OyIbOHA” B YCIIOBUSIX SIEPHO-
duznyeckoro “xKoriaa” SBISIETCSI OJHOBPEMEHHOE
CyLIECTBOBaHME KakK €ellle He pacHaBIIUXCI HEHRTPO-
HOB, TaK U IIPOTOHOB 1 3JIEKTPOHOB K aTOMOB BOJIO-
pona. Bce oHM y4acTBYIOT B CUHTE3¢ XUMMYECKMX
2JIEMEHTOB.

Ha HavanibHOM 3Tane B HEHTPOHHO-MPOTOHHOM
(HyKJIOHHOM) OyJIbOHE “BBI3pEBAIOT”  O-9aCTHUIIBI,
TIPEICTaBJISIIONIE COOOI CBEPXITPOYHbIE siipa (MOHBI)
xuMmmdeckoro ayeMmeHTta rexmst (“He-4), cocrosiue
13 2-X TIPOTOHOB 1 2-X HEUTPOHOB 1 00JIaJafoIIIIe KO-
JIocCaJIbHOM ynenbHOI sHeprueid cBsizu 28.11 MaB
(7.03 M»3B Ha 1 HykioH). KpoMe morsoiieHs orpoM-
HBIX KOJIMYECTB DHEPTUM, ITOT MPOLIECC MPUBOAUT
MOYTH K JBYKPAaTHOMY YMEHBIICHUIO OaBJICHUS
(2 0ObeMa MOHOB BOJIOpOaa IIpeBpaIiaTcsa B 1 00b-
€M MOHOB TeJINsI).

Ha cnenyromemM sTtare mpoiiecca siaepHO-(U3U-
YeCKOTO CHHTe3a 00pa30oBaBIIMECS CBEPXITPOYHBIE
Ol-4aCTULIbI, KAK CAMOCTOSITEIbHBIE YACTULBI BXOIST
B COCTaB siicp 3HAYUTEJBHOIO KOJUYECTBA TeHEePU-
PYEMBIX OPYIUX XUMUYECKUX BJIEMEHTOB, TAKXKeE CIIO-
COOCTBYSI IPH 3TOM YMEHBILIEHUIO 00beMa (JaBJICHIS)
U TeMIeparypbl cpeabl. K 4nciy Takux simep OTHOCSTCS,
TIPEXIE BCETO, SAlIpa XUMUYECKUX DJIEMEHTOB, aTOMHASs
Macca KOTOPBIX KpaTHa 4eThipeM. B mx umcie Takue
BECbMa paclpoCTpaHEeHHBIE Ha 3emiie XUMHYECKUE
aJieMeHTHI Kak yriepon (C-12) u kuciaopon (O-16).

B aToM Xe sspepHO-(hu3nYeCcKOM “KOTjae” B 3aBU-
CUMOCTH OT pEaJbHOTO COOTHOIIEHUSI HYKJIOHOB
(MCXOMHBIX HEMTPOHOB 1 00Pa3yIOILIMXCS IIPOTOHOB)
T€HEPUPYIOTCS U pa3IUYHbIE U30TOMHI (C pa3IMYHbIM
KOJIMYECTBOM HEUTPOHOB B SIApax XMMUYECKUX BJie-
MEHTOB), BKJIIOYasi paJlMOAKTUBHbIE C PAa3HbIM Bpe-
MEHEM HX CYILIECTBOBAaHUS (TaK Ha3bIBa€MbIM “TIepU-
OoIOM IIoJIypacrana’).

Takum npeacrasisieTcs siaepHO-GUZNIECKUN Me-
XaHU3M TeHepaluu XMMUYECKUX 3JIEMEHTOB B Heli-
TPOHHO-TIPOTOHHOM “OysiboHEe”. TIpu 3TOM B siepHO-
du3nIecKoM “KoTiie” 00pa3yloTcsl HE TOIbKO XUMUYe-
CKH€ 2JIEMEHTBbI, HO U UX XMMUYECKUE COEAUHEHUS,
BKJTIOYasi OKCUIbI, TUAPUIbI U Apyrue 0ojiee CIOXKHBIE,
B T.4., HEPEIKO, 1, YTO OCOOEHHO BaXKHO, KOMILIEKC-
HbIE COEIUHEHUSI.
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BzaumMoneiicTBre Bomopoaa ¢ KUCIOPOAOM, TIPU-
BOAUT K 00pa30BaHUIO IOBEHUJILHOU BOIBI, BXOISI-
IIIeii, B YaCTHOCTHU, B TMAPATHBIE O00JI0YKH U IPYyTUe
BOJIOPOACOAEpKaIlie KOMITIEKCH (B T.4., HAIpu-
Mep, B yroabHylo kuciotry H,CO;, npuBoasinyio B
UTOre K oOpa3oBaHUIO KapOOHATOB M OMKapOOHa-
ToB). B3anMopeiicTBrEe Bomopoaa ¢ yriaepoaoM, Ipu-
BOJIUT K 0Opa30BaHUIO OIPOMHOTIO KJIacca yrieBoI0O-
POIHBIX COENMHEHMI, 00JagalonuX caMbIMU pa3-
JINYHBIMUA (PU3UKO-XUMHUYECKUMU CBOMCTBAMMU.

CyliecTBeHHOI 0COOEHHOCTBIO BOJOPOAA U YIJjIe-
pona sIB/IsieTcs TIOJMBAJIEHTHOCTh, KOTOpPast 00yCIOB-
JIeHa OCOOEHHOCTBIO CTPOCHMS M, CJIeIOBaTEIbHO,
CBOMCTBAaMM BHEIIHUX 3JIEKTPOHHBIX 000JI0UEK aTo-
MoB. Tak, eciiu aToM Boopoa 061agaeT CHocoOHO-
CTBIO OTIATH WJIM IPUHSITH TOJIBKO OIWH 3JIEKTPOH Ha
BHEIIHIOI 000JI0YKY, IPOSIBIss 2 BajJeHTHOCTU (+1)
u (—1), To aToM yriepoja B COCTOSSHUM OTIATh WU
IIPUHATH Ha BHEIIHIOK OO0OJIOUKY IO 4-X BIIEKTPO-
HOB, IIPOSBIISISL IIPU 3TOM 10 §-MHU Pa3IMYHBIX Ba-
JIeHTHOCTeI OoT (+4-X) 00 (—4-X) 1 oOpa3ys Ipu 3TOM
IBOMHEBICE M TPOMHBIE YIIEPOI-YIJIEPOTHbIEC CBSI3H.
MNmeHHO 3TUM OOBSICHSIETCS BO3MOXKHOCTH 00pa3o-
BaHUSI IIPAKTUYECKU OCCKOHEYHOro KOJMYEeCTBa,
BKJIIOYasl KaK JJMHEWHBIX, TaK 1 KOJIbLEBHIX, YIJIEBO-
JIOPOTHBIX COEAMHEHU, 00IafaloIINX Pa3IMYHBIMU
GU3NKO-XMMUYECKMMHU CBOMCTBAMU.

Ha octriBaromieit nepudepun “oyapoHa” ¢hopMu-
poBajach IIepBUYHAs JUTOC(hepa, HACHIIICHHAS
TakxXe MepBUYHBIMU I'a3aMM, BOJO, HeCYIleil BHOBb
00pa3oBaHHBIE XUMUYECKHE DIIEMEHTBI U UX COSIOV-
HEHMSI.

HeitTtpoH, sIBAsISICh 371€KTPOHEUTPATbHBIM, UMeESs
Ype3BBIYATHO MaJible pa3Mephl M1 OrPOMHYIO DHEp-
Tnio, 00JIagaeT CIIOCOOHOCTBIO ITOYTHU OeCIIpersiT-
CTBEHHO (MCKII04as “J1000BbIe” CTOJIKHOBEHUS) TTe-
peMeIIaThCs B JJI0OOM IIPOCTPAHCTBE CO 3HAYUTEIIb-
HOI CKOPOCTBIO.

OmHOBpPEeMEHHO ¢ 00pa30BaHUEM HOBBIX U HOBBIX
MOPLMIA TBEPAOTO, XUAKOTO ¥ Ta3000pa3HOrO Bellle-
cTBa B “OynboHE”, B KOpe MPOUCXOINUT paclial IIpo-
XOISIIIMX CKBO3b HEe HEUTPOHOB C OOpa3oBaHUEM
Bomopoja. B ¢Bs3u ¢ 3TMM pacTteT 06beM KOpbI U
BHYTpEHHee IaBJieHHWE Ta30B B HeApax 3eMJIM, Ha-
MpaBJiecHHOe OT ee lieHTpa. I[lpoliecc yBeauyeHUs
MOIITHOCTH 3€MHOM KOPHI TIPOJOJIKAETCSI B HACTOSI-
1ee BpeMs 1 OyIeT MPOa0JIKaThCs, TTOKA HE UCCIK-
HET ITOTOK HEMTPOHOB U3JIy4aeMbIX HEIATPOHOM3ObI-
TOYHBIM SAPOM 3eMIIH.

Pesynprar 3THX gBIeHMI — “pacTpecKMBaHue”
KOpHBI ¢ 00pa3oBaHue pu@TOB, IUIIOMOB, MarMaTude-
CKMX 0Y4aroB U BYJKaHU3Ma U T.1.

BBOJIIOLINA 3EMIIN
B '’EOJIOTMYECKOE BPEM#

I'eonmornyeckoe BpeMs CYIIECTBOBaHUS 3eMIIU
HadnHaeTcsd ¢ GOPMUPOBAHUS TBEPIO JTUTOCHEPHI

Ha OCThIBaIeil mepudepuu, BO3PACTAIOLIETO IO
MOILITHOCTU “OyJiboHa”. VIMeHHO cyoil “OyiboHa”,
00JIaaloNInii CBOMCTBAaMU BEIIECTBA B SKUIKOM CO-
CTOSIHUM, (PUKCHUpPYeTCs TeoOPU3NIECKUMHU UCCITEI0-
BaHUSIMU B KaU4eCTBE BHEIITHETO sIIpa.

IlepBuyHBIE TBEpABIE OOpa30BaHMsI IUOO IIepepa-
0aTbhIBAIMCh, INOO HETOCTYIHEI IS HAOIIOAeHHSI.

Benymyo poiab B popMUpPOBaAaHUM 36MHOM KOPHI
ChIrpajii BOAOPO, YIJICPOJ U KUCIOPO, Oiarogapsi
OCOOEHHOCTIM UX CTPOSHUSI U ITOBEACHUS B XUMIUE-
CKUX peaKIInsX.

B reosiornueckyro cTaguio pa3BUTHSI 3MHOI KOPbI
MPOVCXOOUT IMOCTOSTHHOE YBEIMYCHUE €€ MOIIHOCTU
(TOJIIMHEI) 3a CYET IIPOLIECCOB, IMPOUCXONSIINX HAa
rpaHulIe siIpa U B “Oy/IboHe”, BClencTBUe B-pacnana B
JmTocepe MPOHUKAIOIIMX B Hee HeiTpoHOB. Paciim-
peHue 3eMIIU U NOosIBJIEHHUE pU(TOB IIPUBENIO K 00pa-
30BaHUIO 0o0Jiee YCTOMYMBBLIX pa3HOCTell (OCHOBaHMIA
KOHTUHEHTOB) U MOCTOSIHHO PAaCLIUPSIIOIINXCSI BHOBb
00pa3yIoIIMXCs Y4aCTKOB (OCHOBAaHMSI OKEAaHOB). DTOT
Mpoliecc NPOAOIKAETCS, HOATBEPXKIEHUEM YETO SIBJISI-
IOTCSl TaK Ha3blBaéMble KOHTHMHEHTaJbHbIe PUQTHI,
HaInpuMep GaiikaabCKUil. B KOpy MMOCTOSTHHO MOCTY-
MaloT MEePBUYHBIC WIM IIPOCTEiIre ra3bl, METaH U
€ro roMoJIOT'Y, BOJia C paCTBOPEHHBIMU B Hell razamu,
COJIIMU, KOMIUIEKCHBIMU COSAUHEHUSIMU.

ITpoHuKast yepes TOILY 3eMHO1 KOPHI, ra3bl CTa-
HOBSITCSI OCHOBOM ITIEPBUYHOI aTMOC(Hephl 3eMJIN.

Bojga, HakamMBasch Ha MIOBEPXHOCTU KOPbBI, 00-
pa3oBaia rugpocdepy. BMmecTe ¢ Bomoii, B Bume pas-
JIMYHBIX PACTBOPOB BBIHOCSTCS 3JIEMEHTBI IJTyOUH-
HOTIO reHe31ca, KOTOpble HAKallJINBAalOTCSI B OKEaHM -
YeCKHUX BoAaxX U MOpoIax, CJIAarajolInx Kopy.

B Tex cnyuasx, Korga 1aBjieHUe ra3oB B HU3axX KO-
pbl WX B UHBIX TOPU3OHTAX JIMTOC(HEPhl CTAHOBU-
JIOCh KPUTUYECKUM, OHM TIPOPHIBAIMCh Ha TOBEpX-
HOCTB, 00pa3ys TpyOKHM B3phIBa HECYIIINE KUMOEPIUTO-
Bble WIM KapOOHATUTOBBIE pacruiaBbl. B HacTosiiee
BpeMsI TTOI00HbIE CKOILJIEHHUSI Ta30B, B TIEPBYIO OYepEb
Me€TaHa, ToJ CJI0EM MHOTOJIETHEMEP3JIbIX TTOPOJ, TAKXKE
GopMUpYIOT TPYOKM B3pbIBa, B KpaTepax KOTOPBIX B
CBOIO o4epenb (popMUPYIOTCSI OKPYIJIbie Jary o3ep [11].

B Tex cayvasix, Korma TpOMCXOIST IeJIeBUIHEBIE
pacKoJbl KOPbl, MOTYT OOpa30BbIBAaTbCSl M3IUSIHUS
MmarM (Hampumep, Benukas AdpuxkaHcKas naiika,
TPAIIIIbI).

OO6pa3zoBaHMe OYaroB MarmaTu3Ma IIPOUCXOIUT
Ha pa3HbIX IJTyOMHAaX, pacrulaBJIeHUIO MOABEPTaroTCs
MOPOIbI PA3IMYHOTO COCTaBa B pa3INIHbBIX PT-ycio-
BUSIX U C Y4ACTUEM TeX VI UHBIX KOMIIOHEHTOB, T10-
CTyTIAIOLIUX U3 “OyJboHA”.

B pazanuHbIX BOOHBIX OacceiiHax IIPOMCXOIMNIO
oOpa3oBaHNe U HAKOTUIEHUE OCaAOYHBIX ITOPO. DTO,
B MEPBYIO ouepeab, KapOOHATHI, COJIU (CONISTHBIEC KY-
noia, MeptBoe mope, Kapabaras-roi), a Takxke Ta-
Kue ra3pl Kak cepoBogopon (HepHoe mope).

HE®TEXUMUS Ne 2
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B TedyeHme reoslornuyeckoro BpeMeHU 3BOIOLUAN
3GMHI/I MCHAJIUCH IMMapaMETpPbl, B TOM YHNCJIC XUMHNYC-
CKUii cocTaB, aTMOC(ephl, ruapochephl, TUTOCHEPHI
3emMiau. DTU U3MEHEHUS UMEIOT JUCKPETHO HAIIpaB-
JICHHBIM K YCJIOKHEHUIO xapakTep. JIMCKpeTHOCTh
MOATBEPKAAETCS MEPUOANIECKUMHU KaTacTpodude-
CKUMU SIBJICHUSIMU, CBSI3AHHBIMU C KPUTUYECKUM
HaKOIIJICHUEM T10M, M BHYTpU JUTOCheprl ra3os [12].

CorynacHo MH(pOpPMalLMU, MOMEIIEHHOM’, B YacT-
HOCTH, B psifie O(PMIMATIbHBIX aBTOPUTETHBIX NCTOYHM -
KOB (HLIMKJIONIEANH, CIIPAaBOYHUKA U T.II.), CYMMap-
Hasl Macca ra3oB B reocgepax 3emiu (Bomopon — H,
yraekucibiii ra3 — CO,, apyrue kucibsle rasel — H,S,
HCI, HF, CO u T.11.) Bo3pacTaeT B HampaBlIeHUN “K
LIEHTPY IUIaHeThl”. B To XKe Bpems macca (KoJimue-
CTBO), B YaCTHOCTH, NipeAeabHbIX ¥ B (Metan — CH, u
€r0 TOMOJIOTH), APYTUX YIJIEBOAOPOMHBIX COCIUHE-
HUIi, HA00OPOT, 3aMETHO BO3pacTaeT 110 Mepe Mpu-
OVKeHUSI K TOBEPXHOCTHU TIAHETHI.

DBOJIOLYS J'II/ITOCCI)Cpr NMECT TCHIACHIMIO K
YCIOKHCHMUIO. Kusoe BEIICCTBO, ABJIAACH ITPOAYK-
TOM 2TOM 3BOJJIIOIUU, TaKXKE NMEECT B CBOEM pa3BHU-
T HAIIpaBJICHHOCTD K YCJIIO2KHCHMUIO.

IMpenmnosnaraercs, 4To XWU3Hb 3apoauJiach B Tep-
BUYHOM oKeaHe. COBpeMeHHbIE UICTOUHUKHN B OKea-
HE BBIHOCSIT Ha MOBEPXHOCTh JUTOC(hEphbl NMEepBUYU-
HbIE ra3bl, XMMUYECKHUE, B T.4. KOMILIEKCHbBIE, COEA1-
HEeHUsI, HanoOoJiee OJIM3KHME IO COCTaBy 00pa3yeMbIM
HEIMoCpeACTBEHHO B “OyJiboHe”. BOIM3M TaKMX MC-
TOYHUKOB TeMIEepaTypHbI€ YCIOBUSI, TO-BUIUMOMY,
OJIM3KM K YCJIOBUSIM, B KOTOPBIX POXIAIUCH JAPEB-
Hellme IpaopraHu3Mbl. B HacTosiiee Bpemst BOIM-
31 COBPEMEHHBIX HMCTOUYHMKOB (POPMUPYIOTCS TaK
Ha3bIBaeMble OaKTEpUATbHBIE MAThI.

IMpocreiiline opraHuM3Mbl Jajqu JIBE OCHOBHBIE
BeTBU: (pyiopy U payHy.

M3 ocTtaTKoB KpYMHBIX PACTUTEIbHbBIX OpTraHW3-
MOB cOPMUPOBAIMCH ApeBHelIMe yrim (dap3ac-
ckasl poroxka KysHelioro yrojibHoro 6acceiiba). B
COBpPEMEHHBIX OKeaHax — 3TO Bopopociau Capracco-
BOTO MODSI.

Bce yronbHbie 6acceiiHbl chOpMUPOBAINCH B 30-
Hax aKTMBHOTIO IIOATOKA YIJIepoda, TO €CTh Hal Hau-
OoJiee TIPOHUIIAEMBIMHU CTPYKTYpaMU JIMTOCKHEPHI:
Kysb6acc, JoHbacc, yrojibHble MecTopoxXaeHus FOx-
Hoii SIkytum, Can Xyan, 3amamHass Cubupb u Op.
Jlas obpa3zoBaHNUS MOIIHBIX YTOJIBHBIX TJIACTOB TTO-
TpeOOoBaOCh MIUTEIbHOE MOCTYIJIEHUE Ha MOBEPX-
HOCTbB JINTOC(ephl yIiepoaa. XapaKTepHO IIPOCTpaH-
CTBEHHOE COBMEIIEHUE B 3TUX YCIOBUSIX MECTOPOXK-
neHuii yrusi, HedTH, TpupomHoro rasza [13, 14].
IIpumepom MoxeT ciyxkuTh 6acceitn CaH XyaH. B
HacTosIIIee BpeMsi 3TO 9KBaTOpPHaIbHAs 30Ha 3eMJIU
C TPOIMYECKON paCTUTEIbHOCThIO. PacTuTeNbHbIi
TUTAaHTU3M HaOII0maeTcsl B 30HaX MHTEHCUBHOI CO-
BpeMeHHOM aera3zanuu 3emiu [15].

HE®TEXUMUS Ne 2

TOM 59 2019

B Toutire Kopbl MPOMCXOIMIIO YCIOXKHEHUE YTJIe-
BOJIOPOTHBIX COCNMHEHUM ¢ 0O0pazoBaHueM HedTe.

Bce atu mpoiiecchl, B TOM 4uciie oOpa3oBaHUE
HedTHU, UIYT HENPEPBIBHO. DTOMY CBUIETEILCTBYET
BOCCTaHOBJICHUE 3a11acoB HE(TU B psilie SKCILTyaTH-
PYEMBIX MECTOPOXIECHUN (HampuMep, MECTOPOXKIIE-
Hus Ammmepona). [IpoHMKHOBEHNE MOABXKHBIX Cy0-
CTaHIUI K TTOBEPXHOCTHU OCYIIECTBISIETCS B TIEPBYIO
ouepeab 1o TeM KaHajlaM, IJIe OHO BO3MOXXHO Hanbo-
Jiee JIETKO. DTo pudTHI, TPYOKM B3pHIBA, B TOM YMCJIC
aJIMa30HOCHbIEC (HarmpuMmep, TpyOKa YmauHasi, Tae
HEJaBHO IIPOM30IIIE]I B3PEIB I'a30B), 30HBI pacTsiKe-
HUS KOPHL.

I1pu npoaBu:keHuu YB, BcTpeuas oboraiieHHBIS
yrjiepojoM o0pa3oBaHus (YIJIU, YIJIMCThIE CJIaHIIbI),
JIETKO COpOMpPYIOTCSI, OOpa3ysl TaK Ha3bIBacMbIe
YIOJBbHBIN Ta3, clIaHLEeBYyl0 HedTh U “HedTemare-
puHckue” mopoabl. Takum e odpazom obpasyercs
KarieabHast HeTh B KapOoHAaTax, Jaxe B CKIaadaThiX
obmactsax. EcrecTBeHHO, B MEHSIIOIIUXCS B KoOpe
MIPUPOAHBIX YCJIOBUSX 3ajieX YB Moryr mamMeHsTh
CBO€ MOJIOKEHHE, IIepeMellasich He TOJBKO 110 Bep-
TUKaJIY, HO U JlaTepajbHO.

SAKJTIOYEHUE

VB u, B ToM unciie He(dThb, SIBISIIOTCS €CTECTBEH-
HBIM TIPOAYKTOM, OOpa3yIoIIUMCs B MPOILEeCcCe BO-
JIIOUMU 3eMITH.

HeiTpoHHO-TIPOTOHHO-BOIOPOIHOE IMpeBpalle-
Hue (HITB) Ha moBepXHOCTU HEUTPOHHO U3OBITOY-
Horo sigpa 3eMJIu SIBJISIETCSl TIpolieccoM, Giaroaapst
KOTOpOMY 00Opa3oBajucCh JMTochepa, rumpocdepa,
atMocdepa 3emin. EMy ke n3HavajapbHO MPUHAJJIE-
JKUT OCHOBHAasl poJib B CO3AaHUU XMMUUYECKUX DJie-
MEHTOB, X COeIUHEHUIi, B TOM yucie YB.

Tak HazpIBaeMBIMH “HedTeMaTEpUHCKUMU TI0-
polaMu, Ha caMOM JieJie, SIBJISIIOTCS TTOPOIbl, KOTO-
pBbIe B CUIIy CBOETO CTPOSHUSI I COCTaBa COPOUPYIOT U
HaKariMBaloT B cedbe Y B, B TOM unciie mopucThie mo-
pOIbI, YIJIU, CJIaHLBI, TOP(.

KpomMme xopol1o n3ydeHHbIX TUIIMYHBIX 3aJIeXeil B
pa3INYHBIX “JTOBYIIKaxX”’, B HEKOTOPHIX CIIyJasxX ca-
MU “HedTeMaTepuHCKUEe” TTOPOIbl pacCMaTPUBaIOT-
CsI B KQ4eCTBE IPOMBIIIUIEHHOIO UCTOYHUKA YB. D10
cliaH1lieBast He(hTh, METaH B YTOJIbHBIX IUIaCTaX. YU~
CTBIE CJTAHIIbI W YTJIU SIBJISIFOTCSI TPEKPACHBIM abcop-
oenToMm YB. Ha npumepe 6a:keHOBCKOiT CBUTHI B CBO-
UX BBICTYIUIEHUSX Ha KyIpsBLIEBCKUX YTEHUSIX
I'.H. llapoB nomuyepkuBaji, 4YTO MPOIAYKTUBHOMN SIB-
JISIETCSI He BCs CIUIONIb OaskeHOBCKasl CBUTA, a JIMIIIb
B TeX CJy4dasx, Korga oHa IIpeo0pa30BbIBACTCS TJIy-
OMHHBIMU rougaMu. DTO KacaeTcsl U CJIaHLIEBOM
He(dTU 1 Ta30HOCHBIX yTIJICit.

Oobs3aTenpHOE YCI0BrUE POPMUPOBAHUS BOCXOIS -
IIMX [IOTOKOB ITTyOMHHBIX (DJIIOUAOB — HAJIMYKUE 30H
MMOBBIIIEHHOI ITPOHUIIAEMOCTH JTUTOC(hEPHI, BO3HU-
Karolllee B Ipoliecce YBEJIMYCHUS €€ MOILIHOCTU, 00-
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pa3oBaHUS pUDTOB, TPYOOK B3PhIBA B YCIOBUSIX pac-
mupsomeiicsa 3emnu. Hanumune 30H MOBBIIICHHOM
IMPOHUNLIAEMOCTU ABJISACTCA IPOTHO3HO-IIOMCKOBBIM
KpUTepHeM I MECTOPOXIeHN Y B.

B pasnuyHbie Teosormyeckue Mepruoabl 3BOJIIO-
ouy 3eMJIM MOATOKY ITyOMHHOIO BEIIeCTBa COITYT-
CTBOBaJIO 00pa3oBaHue HA MMOBEPXHOCTU JUTOCHEPHI
PacTUTEJILHOCTU, CTaBLUEH MaTepuaJioM B BOIHOM
cpene IS BOIOPOCIEBBIX yIyiel (0orxembl, Oap3ac-
CcKasl pOroxka), MeCTOPOXKIEHUI1 YISl B U3BECTHBIX
yIJIEeHOCHBIX paiioHax — Kysbacc, [lonb6acc, KOxHas
Axytnsa, Can XyaH u ap. Bce oHu o6pa3oBaich B 30-
Hax IoAToKa (IIoMIOB OOOrallleHHBIX YIJIEPOIOM,
SIBJISTIOIIMMCSI OCHOBHBIM CTPOMWTEIBHBIM MaTepua-
JIOM 11 paCTUTEIbHOCTHU.

Hanuune OyitHOIT pacTUTEIBLHOCTU, IIPU3HAKU
TUTAHTU3MAa pacTEeHUi, KaK B IIPOIIIOM, TaK M B Ha-
CTOSIIIIEeE BpeMsl, SIBJISIETCSI BTOPLIM IPOTHO3HO-IIO-
HMICKOBBIM KpUTEpUEM MECTOPOXKACHUI Y B.

TpeTbuM MTPOTrHO3HO-TTOUCKOBBIM KPUTEPUEM SIB-
JisileTcsl HaJinure B okeaHax prudoB, MPSIMbIX UCTEYE-
HUH, KaK U Ha MaTepuKax, acchajibTOB, BHIOPOCHI Ta-
3a, B TOM YHCJIe MEeTaHa, KaK B aKBaTOPUSIX, TaK 1 Ha
MaTepUuKax.
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