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YCJIOBCK HJIN I'COJIOI'MYCCKHUC HpOHCCCH?

B mocnennme pecstunerus riaoOanbHBIE H3Me-
HEHHsI KIMMaTa IOJ BIHSHUEM IIaDHUKOBEIX Ta30B,
a TaK)Xe IMOSBJICHHE O30HOBBIX JABIP CTalH KpYyI-
HEWIIUMHU MHUPOBBIMH Ipo0OJieMaM¥, KOTOpbIE U3
Hay4YHBIX [EpPepoc]IH B OONECTBEHHO-TIOJNUTHYEC-
kue. Umcmo nyOnmkanmuii mo 3Toil Teme B oTede-
CTBEHHON M MHpPOBOIl Hay4yHOH nuTepaType U 0CO-
OeHHO B cpencTBax MaccoBoil wHHopManuu cra-
J0 pacTth B TreoMmeTpuyeckoit mnporpeccun. OpnHa-
KO, HECMOTpS Ha BCIO 3HAYMMOCTh JTHX BOIIPOCOB,
TIaBHBIE MPUYUHB TI00aJBHOTO HW3MEHEHUS KIH-
Mara A0 CHUX IOp OKOHYATEIbHO HE YCTAHOBICHHI.
AKTyanbHBIM OCTaéTcsi BOIpPOC: KaKoBa K€ pOJb
AQHTPOIOTEHHBIX (aKTOPOB B MPOHMCXOIALINX H3Me-
HeHHsIX? ABTOpH oThalT cebe OTYET B TOM, 4TO
HE[HEIIHSST [JEeATENbHOCTh 4YeJOBeKa, B COOTBET-
cTBUM ¢ mpenckasanusmu B.M.Bepnanckoro, mno
CBOEMY BIMSHHMIO Ha BEPXHIOI 000J04YKy 3emiu
npuoOperaeT MNOWCTUHE TEOoJOTHYEeCKHe MaclluTa-
6. M BCE e — uenoBeK HIIM TIe0JIOTMYECKHE IpOo-
neccsl 00ycClaBIMBAalOT HW3MEHEHHE KiInMMara?

UtoOBl OTBETHTH Ha 3TOT BONpPOC, HHUXKE pac-
CMATPHUBAIOTCSl MAapHUKOBBIH 3ddexkt u obpasoBaHue
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O30HOBBIX JbIp, a TaKX€ KIUMAaTU4YCCKUEC HU3MECHC-
HHUsI, BBI3BBAHHBIC DJOTHMH SABJICHHUAMH.

CymHocTh NapHUKOBOIO0 3¢ dexTa

OTKpBITHE MapHUKOBOTO 3¢ dexTa NpUHAIIEKHUT
¢pannysckomy wmarematuky u  Qusuky K.Dypse
(1824 r.). I'maBHyI0 pOJb B JTOM SBJICHHH HIPAIOT
MapHUKOBEIE Ta3bl, co3Jalomue B aTrMmochepe mpe-
rpamy, 3alepXHBAIOIyl0 HH(QpaKpacHBIE IJIy49H, KO-
TOpbIe BO3HHKAalOT B pE3ylbTaTe HAarpeBa IOBEpX-
HOCTH 3eMiM ¥ HHXHero ciosi arMmocdepsl. XK.Dy-
pbe cuuTal, YTO «BUHOBHHUKOM» MapHUKOBOTO 3¢ dek-
Ta sABJAIOTCA napsl Boxabl. Hauwmnas ¢ 1860 r. x map-
HOKOBBIM Ta3aM CTalH OTHOCUTh YIJIGKHCHBIH ra3s
(amoxcun yriaeponaa), KOTOPBI CHIBHO JKpaHHPY-
et uHppakpacHoe unsnyuenue 3emiau [1-3]. B koH-
ne XIX B. mBenckuii yuenwslii C.AppeHHyC JoKazan
BO3MOXHOCTh H3MEHEHHsS KIUMaTa, M B YacCTHOCTH
MPU3EMHBIX TEMIIepaTyp, B pe3ynbTaTe YyBEITHYEHHUS
Temjaa, MOCTymarmomero B arMmochepy oOT Harperoi
36MHOH TOBEPXHOCTH, WU CBfi3all 3TO SBIEHHE C
HaKOILUIEHHEeM B HeW yriekucioro rasza [1].
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ITo3gHee kK MWapHUKOBBIM Tra3aM, KpOMe Iepe-
YUCIICHHBIX, CTalli OTHOCUTH MeTaH, aproH u ¢pe-
OHBI, POJb KOTOPHIX, 110 MHEHHUIO HCCIedoBaTenei,
B NapHUKOBOM »¢dexrTe He CTONb BeIHKa.

Hano ckasaTe, 4YTO WapHHUKOBBIE Ta3bl BCErAa
NPUCYTCTBOBAIM B aTMochepe 3eMiAM M HX KOIHU-
YECTBO MEHSJIOCh OT OJHOTO TEOJIOTHYEeCKOTOo MepH-
ona k xapyromy. [Ipmuem B TedeHHE TI'€OJOTHYECKOU
HCTOPHHM BeAymas poib B IapHUKOBOM OJddeKTe
nmepexoamia OT ONHMX ra3oB K JapyruM. Ha camsix
paHHUX CTaAWsIX €€ WUrpan YTJIEKHCHIblil ras, obmee
KOJIMYECTBO KOTOpOTOo mpeBblmano 95%, T.e. aTMmoc-
¢epa 3emnu Obuta HachIIlEHa UM TakK JKe, Kak M aT-
mocdepa coBpemeHHOl Beneprl. B pgampHelimewm,
B CBS3M C TIOTepeid Bexymed pomm arMochepHO
YTIEKUCIOTH M CMEHOM €€ Ha a30THCTO-yTIeKHC-
Jy0, a 3aTeM Ha a30THUCTO-KUCIOPOIHO-YTIIEKUCIYIO,
IJIaBEHCTBYIOIIAss pOJb B IMapHUKOBOM dddekTe
cTaja IepexoguTh K JPYTHM Ta3aMm.

CormacHO pe3ylbTaTaM COBPEMEHHBIX HCCIe-
JOBaHUH, M3 BCEX MapHUKOBBIX ra30B HamOobIIee
BO3JelcTBHE Ha TrI00albHOE TIOTENJIEHHE OKa3bl-
BaeT BojAsHON map (okono 60%), nmamee cueayer
yrunekucasli ra3 (20%), 3arem meran (15-18%), a
ocraBmuecs 2-5% mpuxomsTcs Ha  XIOpPHTOp-
yraeponsl (GpeoHB) W POACTBEHHBIE HM Ta3bl, a
Tak)Ke Ha OKHCIBl a3ora [4].

B oroif cBA3m cimenyer 0co0o0 MOAYEPKHYTS,
YTO MBICIb O pPa3orpeBe 3eMHOH aTMocdepsl B pe-
3ynpTaTe  MapHUKOBOro  3ddexra  yriaekuciaoro
rasza, BbICKazaHHas B cBo€ Bpems C.AppeHHYyCOM,
a 3aTeM pa3BUTas YYEHBIMH BO BTOpPOW MOJIOBHU-
e XX B. [1, 2, 5, 6], B HacTosLIEee BpeMs IPUHUMA-
eTcsl TpakTH4ecku ©Oe3 O0OOCHOBAHHBIX JKCIEpHU-
MEHTAJIbHBIX JaHHBIX M YHCIEHHOTO MOJEINPOBa-
Husi!  McTOpHKO-METeOpOoNOTHYECKHe  HCCIe0Ba-
HUS 10 YCTAaHOBJEHHIO INPHYMH TJI00aJIbHOr0 IO-
TEeIUIEHNUS OKa3aliCh HACTOJBKO BHEYATISIONIUMH,
4YTO INpeoOiiafaiomas 4acTh YYEHBIX cTaja CYHUTATh
9yTh JU HE CIAWHCTBEHHON MNPHYMHOW TiI00anbHO-
ro TOTEIJIEHUS JIHOKCHJ YTIepoJa He CTOIBKO
HPUPOAHOTO, CKOJIBKO aHTPOIOTEHHOIO0 IPOHMCXOXK-
JeHHus. DJTa TOdYKa 3pEHUsS JOMHUHHPYET B 3aKIIO-
YeHHUSX MEeXIpPaBUTEIbCTBEHHOW TPYyHIBl OJKCIEp-
TOB mo u3MeHeHutoo kiaummara (MI'DUK), opranusa-
uuu [punnuc, Ilporpammer OOH mo oxpyxaromiei
cpene (FOHEII), BcemupHoii MeTeOpOJOTrHYECCKOM
opranmszanuu (BMO), a rtakxkxe B BBIBOJax psja
POCCHIICKMX JKOJIOTHUYECKMX M Hay4YHBIX OpTaHHU3a-
nui. DTa e Touka 3peHHs Oblla MOJHOCTHIO MOJ-
IepxaHa pemeHUs IMH BcecemupHoil KoHpepeHIHH
OOH mno okpyxatomeir cpene u paszButuio (Puo-
ne-XKaneiipo, 1992) u III ceccun Koudepenuuu
Ctopon (Kuorto, 1997).

Ho Ttak Jm 3T0 Ha camoM jaeJe?

Ilpexae YeM paccMOTPEeTh IMPHYHUHBI COBpe-
MEHHOTO TJI00aJIbHOr0 MOTEILICHUS, HEOOXOAMMO, II0
mHeHuo H.A.flcamanoBa [4], OTBeTUTh Ha cleny-
IOIAEe Ba)XHBIC BOMPOCHI:

e MoXeT JH POCT aTMOCPEpPHOW YIICKUCIOTH
HAMpsMyI0 OBITh CBSI3aH C AHTPOMOTEHHBIMHU
BeIOpocamu?

* Kakosa nons antpomorennoro Bei6poca CO,?

* Bo3MOXXHO I TOCTYIUIEHHE JUOKCHAA yTie-
poma B arMmocdepy M3 HHOTO HMCTOYHHKA, HE
aHTPONOTeHHOro?

CunpHOE COMHEHHE B BBICOKMX O0O0BEMax aHT-
POIIOTEHHOHW YTIEKHUCIOTHI, IMOCTyMapled B aTMocC-
¢depy, OCHOBBIBaeTCS Ha TOM, 4YTO YTIEKHCIBIH Tas,
Oynb TO BBHIOPOLICHHBIH IpPU AHTPONOTEHHOHN Jesi-
TEIBHOCTH, WM IOCTYNAIOIHH W3 HEIp BO BpeMs
BYJIKaHMYECKUX H3BEPXKECHUH, WIH 00pa3ylonuiics
IpU BHIBETPUBAHUU TOPHBIX IIOPOXA, IPH Ppa3IOXKe-
HAHM OPraHUYECKOr0 BEI[eCTBA WIM B pe3yibTaTe
nuddy3nn, He MOXKET NOJHHMAThCi B aTMochepy
BBIIIE IEPBBIX METPOB H3-3a TOTO, YTO €ro IUIOT-
HocTh (1,9768 r/m) cymecTtBeHHO OoJiblle MIOTHO-
cTH Bo3ayxa. Jlake s TOro dYTOOBl IOJHHMATHCS
Ha IIepBBIE JECATKH METPOB, YIJIEKHCIBIH Ta3 JoJ-
XKeH OBITh CMeIIaH C TEeNJIBIM IBIMOM — HMEHHO II0-
3TOMY W CcTposTcs BbIcokHe TpyOnl. Ho pano wmim
MO3JIHO, TIOCIe OXJaXJIEHHs, YIJIEKHUCIBIH ra3 oIyc-
KaeTcs Ha 3emmio. [IpwdeM 3HaYMTENbHAs €r0 YacTh
B MPHU3EMHBIX YCIOBHSIX MPAKTHIECKH MTHOBEHHO
MOAXBAaThIBAe€TCSI M IepepadaTbiBaeTCs  pacTH-
TENBHOCTBIO B Ipolecce QoTocuHTe3a. Torma —
KaK K€ OH OKa3bIBaeTCi B BBICOKHUX CJIOSX TPOIOC-
¢epel, rae BMecTe C JAPYTUMH Ta3aMH OCYIIECTB-
JIAeT CBOIO NApPHHUKOBYI poib? 3HAYUT, MAOJDKEH
CYIIECTBOBATh KaKON-TO WHON HCTOYHUK IOCTYILIE-
Hug atMochepHoro auwokcuupa yriaepoxa. OnHako
mpexjae, 4YeM ONpeJelIuTh ero, OCTaHOBHMCS Ha
COBPEMEHHOM COCTOSHHHM KJIHMatra 3eMIIH.

Cpenn  MHOXECTBa  ONpeAENeHHMH  KIuMara
Hapboyiee TOJHBIM  TPEICTABISETCS  INPEJI0KEH-
Hoe A.C.MouudbeiM u ). A.IIIMIMIKOBEIM H JOIOJ-
HeHHoe H.A.flcamaHOBBIM: Kaumam — 3TO CTaTUC-
THYECKUH aHCcaMOJb COCTOSHUU, TPOXOTUMEIH 3a
HECKOJIBKO JAECATHICTHH cHUcTeMoil «aTmochepa —
okeaH — Ouocdepa — BEpXHsIS YacTb JUTOCHEPHI»,
B KOTOPYI0O B OIpEACICHHBIE OTPE3KH BPEMEHHU
BKJIIOYaeTcs M Kpuoctepa [4].

Ilo mamueiM HamumonaneHoro arentcrBa CIIIA mo
A9POHABTHKE M HCCIEJOBAHUIO KOCMHUYECKOTO IpO-
crpanctBa, 3a 30 jer (1965-1995 rr.) Ha 3emine cra-
no temiee B cpenneM Ha 0,4°C, a 3a crolietue —
noytu Ha 0,8°C. Ilpm sTOM mnoOTEmIEHHE HEPaBHO-
MEpPHO OXBaTHJIO IUTAHETy. B BBICOKHMX IIHpOTax H3-
MEHEHHEe TeMIepaTyp MOYTH B 4 pa3a BbIIIE, YeM Y
9KBaTOpa, @ B YMEPEHHBIX LIMPOTAX MOTEIJICHUE sipue
BBIPKEHO 3UMOH B (opMe JIMTENBHBIX OTTelesel
U paHHEro HacTymieHuss BecHel. B CeBepHOM IO-
Tymiapuu cpegHuil poct Temmeparyp Ha 0,3-0,5°C
Oounpiie, ueM B HOKHOM, HajJ KOHTHHEHTaMH OH IOC-
turaetr 1,6°C, a Han oxkeanamu Bcero 0,8°C. B wutore,
y TEMJIOT0 CE30HHOI'0 IIOBEPXHOCTHOI'O SIBICHUS OIb
Hunbo, koTOopoe BIHsSET Ha aTMoc(epHBIE IpoLec-
CBl BCEH ITaHETHl, M3MEHIUINCh KaK TeMIepaTypHbIe
XapaKTepUCTUKH, TaK U MEPHOIUYHOCTH [4].

AJIbTepHATHBA YIJIEKHCIIOTE

B cBsa3u ¢ pasBuTHEM TI00AIBHOTO MOTEIUICHUS
HeoOXOAMMO OOpaTUTh BHHMMaHHUE Ha MPUCYTCTBHE
B 3eMHOHl aTMocdepe IPYrHMX IapHUKOBBIX Ta30B H
HOHATh, €CTh JIM BO3MOXHOCTh mocTymierus CO, B
Tponocepy He TOINBKO C 3€MHOH IOBEPXHOCTH, HO
U UHBIM TyTEM.
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B Hacrosmee BpemMs OLEHUTh IMapPHUKOBYIO
poJIb BOASIHOTO mHapa TPYXHO. MOXXHO TOJIBKO OTMe-
THTh, YTO O0OBEMBI 3TOr0 BellecTBa B aTrMmocdepe
MOJTHOCTBIO 3aBHCSAT OT TEMIIEPATYPHOTO peXnuMa
NpU3EeMHBIX ClIoeB Bo3ayxa. Criemyer Takxke OTMe-
THTh, 4YTO YeM BBIIIE TeMIepaTypa, TeM Ooblie
BOJSHOIO Iapa JOJDKHO HaxoAWThCi B aTMocde-
pe. Ho BmecTe ¢ Tem cymecTByeT W OHNpeaeNeH-
HBII IIpefen IMOCTYIJICHHS BOJSHOTO Ilapa B aTMOC-
¢depy, TOITHOCTBIO 3aBUCAMUKA OT agmabaTUIECKO-
ro JaBJICHUA.

B mnocnennee Bpems H.A.fIcamaHOBBIM mOKa3a-
Ha Ba)kKHas TE0JKOJIOTHYECKas poJIb MeTaHa B Iap-
HHKOBOM 3¢ @dekTe, KoTopas paHee IPOCTO JeKJa-
pupoBanachk [4]. O4eBUIHO, YTO B JOPEBHOCTH, KOT-
Ja TOITHOCTBIO OTCYTCTBOBAJIO Kakoe-1ubo aHTpo-
MOTeHHOE BJUSHHE, TJABHBIM HCTOYHUKOM TapHHU-
KOBBIX Ta30B OBLIO «ra3oBO€ JAbIXaHWE» 3eMIn —
U3 3eMHBIX HEJIp BMECTE€ CO CpPaBHUTEIBHO TSKe-
OBIMH  Ta3000pa3HBIMH  BEHIECTBAMH  (BOASHOI
map M YIJIEKHCIBIH Tra3) BBIACIAINCH OYEHb JIETKHE
raspl (MeTaH M Apyrue yriaesomoponsl). Ilo naH-
HEIM HaONIOAEHUH, B H3BEPKECHUSAX DPa3INYHBIX JeH-
CTBYIOIIMX BYJIKAaHOB IPUCYTCTBYIOT BOJSHOH Tmap,
IWOKCHA YyIJIepona, OKCHJ yTiepoaa, a3oT M JHOK-
CHIBI a30Ta, Cepa M €€ OKCHIBI, BOAOPOA, aMMHAK,
MeTaH, OOpHas KHCJIOTa, XJOPHTOPYIJIEPOIbl, Haphl
XJopa M aproHa, T.e. CpeJu BYJIKAaHUYECKHX Ta30B
npeobyaaolyl0  4YacTh COCTABISIOT HAapHUKOBBIE
[7]. Ilpuuem oOGbeM BHIOPOCOB OSTHX Ta30B 3HAYHU-
TeneH. Mx oOmee KOMMYECTBO 3aBUCUT OT HHTEH-
CHBHOCTH, CHJBl M IPOJOJDKUTEIBHOCTH BYJIKaHHU-
YeCKMX H3BepKeHuil. 1 dem cuIbHee H3BepxeHHE,
TeM Ha OOJNBIIYI0O BBICOTY BEIOPACHIBAIOTCS IHPO-
KJIacTUYECKUM martepuan u ras3el. Tak, mpu u3Bep-
’)keHMH ByidkaHa Kpakaray BwicoTa BBIOPOCOB CO-
crapisiia 70—75 KM, T.e. MapHUKOBBIE Ta3bl U BYJI-
KaHUYEeCKHH TMemen JOCTHUTadd BEepXHEH TI'paHHIlBI
crpatochepsl. JXunkue Oa3anbToBBIE JIaBBl, HACHI-
IMIeHHBIE Ta3aMH, H3BEpPraloTcs W B Ipejerax KOH-
THHEHTAIBHBIX PHUQPTOBBIX CHCTEM: B balikanbckoi
n BoctouHo-A¢pukanckoid u B ap. MmeHHO Tako-
ro THIIa BYJIKaHBl BHIOPACHIBAIOT OCHOBHYIO Maccy
NapHUKOBEIX Ta30B, CPEAM KOTOPHIX HE TOJIBKO YT-
JIEKUCIBIM Tra3, HO W MeTaH.

B 3eMmHy0 armochepy MeTaH NOMAmaeT He
TOJBKO BO BpeMsl BYJIKAaHHMYECKHX H3BEPKEHHH OK-
CIJIO3MBHOTO THIIA, HO W H3 CaMBIX Pa3HOOOpAa3HEIX
nmaHamadpToB. ITO OYEHb JErKWH, Mpo3padyHbId, Oec-
OBETHBIA, 0e3 3amaxa ra3, oOpa3ymIIHHCS HE TOJb-
KO Ha 3eMHOH moBepxHocTH (B OoioTax, Ha TeppH-
TOPUU TYHAPHl U B MaHTPOBBIX 3apocCisiX), HO M Ha
nHe MupoBoro okcaHa. J[oBoJbHO Oonbmoi 00BEM
€ro COCpPeNOTOYEeH Ha pa3HBIX TIIyOMHAaX B 3EMHBEIX
HeJIpax: BO-TIEPBBIX — B TpeAeNax KpyMHEHIIHX
HeTerasoBeIX MECTOPOXAEHHH, BO-BTOPHIX — B
JOBOJILHO 3HAYHMTENBHBIX 00BEMax B palloHe Mec-
TOPOXXJEHHH KaMEHHOro ¥ Oyporo yris, TOpPIYUX
CIaHLEB MU, B-TPETBHUX — B BecbMa HEOOIBIINX
obbemMax ® B PacCpPeJOTOYEHHOM COCTOSHUH B
TOJIIAaX TOPHEIX MOPOJ, TaK MJIM HHade oOorameH-
HBIX OPTaHUYEeCKHM BEIIECTBOM.

O TOM, YTO METaH B 3HAYHTEIHHBIX KOJUYECTBAaX
BO3HHKAaeT Ha JHe MHpPOBOro OKeaHa, CTajl0 H3BEC-
THO HemaBHO. B paborax O.I'.CopoxTuHa ©m Apyrux

y0eauTenbHO TMOKazaHa aOWOTeHHas TMpHpONa Tre-
Hepauuu MeTaHa Ha okeaHckoMm jpaHe [7-8]. Co-
IJIacHO MPEeJICTaBICHHUSIM JTHUX aBTOPOB, MeTaH 00-
pasyercs B mponecce (GOpMHpPOBAaHHS OKEaHCKOIl
Kopsl. BmecTe ¢ TeM Haxo 3aMeTHTh, YTO 3TO IPO-
HCXOAUIIO B IMPOMUIBIE TEOJOTHYECKHE DJIOXH H
NMPOUCXOIUT B HacTosmee Bpems. Ilpomecc rua-
paTtanuM OKEaHCKOW KOPBl NPHUBOIUT KaK K BEIHO-
Cy IeIoro psaa XHUMHYECKHX 3JIEMEHTOB, TaK U K
BeIOpOCAM Ta3000pa3HBIX BENECTB, B TOM YHCIeE
n MmeraHa. TakuMm o6pa3oMm, B pe3ynbTaTe THIApa-
TallMd TPaKTUYECKH IIOCTOSHHO Ha OKEaHCKOM
JHE TEHEepPUpYeTCsS MeTaH, KOTOPHIH pa3HOCHUTCA
MOPCKHMH IUIOTHOCTHBIMH TEUEHHSMH TII0 BCeH
TOJIIIE OKEaHCKOW BOJBI M, JOCTHUIHYB BOJHOW IO-
BEPXHOCTH, H3-3a CBOEH HeOOBIYailHOW JIETKOCTH
ynauaseTcs B aTtMmocdepy.

HenaBHo B okeaHe OBUIM OTKPHITHI HOBBIE TIO-
pAYHMe HCTOYHUKH, OTJIHYAIONUECS OT «UEPHBIX Ky-
punpmukoB». OHEH pacmonaraiorcss Ha (uaHrax
pudroBrIx monmH. Bechbma mpuMedaTeNnbHO, UYTO
Gaouael  3THX HMCTOYHHUKOB 3aMETHO OOOTramieHsl
SMaHaIWsIMH BOZOpOAAa M MeTaHa.

[To maHHBEIM yHOMSHYTBHIX BBIIIE AaBTOPOB, I'€0JO-
TUYECKHe TIIPOIEeCcChl Ha OKEaHCKOM JHEe, KOTOpHIe
IO TOCIEJHETO BPEMEHM HE OBUIM H3BECTHBI, a IIO-
TOMY HE MOTJH OBITh YYTCHBI NPU OOBSCHEHHH HpPU-
YUH COBPEMEHHOTO TIJI00albHOI0 MHOTEIUICHUsS, IIPH-
BOJAT K IIOCTOSHHOMY OOpa30BaHUIO B TOJINE BOJX
MupoBoro okeaHa YTIEKHCIOrO ra3a W MeTaHa.
IIpudgem 3HauuMTeNnbHAs 4YacTh METaHAa HEMEAJICH-
HO ypanseTcs B arMmocdepy, a YTIEKHUCIBIH ra3 Ie-
pepacmpenensieTcss B IIPHIIOBEPXHOCTHBIX  YacTAX
OoKeaHa M AaKTHBHO IepepadaThIBaeTCs BOJOPOC-
MU U puTobakTepuAMU. MeTaH Ke, BCIEICTBHE
CBOCH BechbMa HEOOJBIION MIOTHOCTH, M3 BOJ MHu-
poBOro okeaHa OBICTPO yZHausieTCs B BEPXHHE CIOU
Tponochepsl W Jaxe JOCTHTaeT CcTpaToc(epsl.

Bmecte ¢ TeM Hago 3aMeTHTh, YTO METaH B
aTMoc(epy momajgaeT He TOJIbBKO U3 30H CIpEJUH-
ra, OKEaHCKHX U KOHTHHEHTAIbHBIX PHUPTOBBIX 00-
nacTei, HO W M3 MecT 00pa3oBaHHsA BO BpeMs THJ-
patanuu H TIpeoOpa3oBaHHS TOPHBIX IIOPOJ OKe-
AQHCKOW KOpBI, a TaKkXkKe W3 KOHTHHEHTAIbHBIX JIAHI-
madToB. M3 mocmennumx oH 1nupGyHAHpYET B at-
Mocdepy IO MHOTOYUCICHHBIM TpEIIMHAM U pas-
nmomaM. bonpmod o0beM MeTaHa BBIACNSIETCA IO
CECMOTEHHBIM TpeNIMHAM, IpHYEeM KaK B HEpPHOX
MOKOS, TaK M, OCOOEHHO, BO BpPEMS 3EMIIETPSICEHUH.
BecpMa 3HauMTeNbHAs €ro 4acTh yHansieTcs B at-
Mochepy ©3 pallOHOB MECTOPOXKACHHUH TOPIOYHX
MOJIE3HBIX MCKONaeMbIX. MeTaH, oOpasyromuiics B
TYHIPOBHIX JaHamadrax, B 00J0TaX W MaHTPOBBIX
3apocisiX NpH THHEHHH OPraHUYECKOTO BEIIECTBA
B YCIOBHUSX OTCYTCTBHS KHCIOpPOJA, TakKKe BBIJE-
nseTcss B aTMocdepy B 3HAYUTENBbHBIX KOJIMYECTBAX.

CyMMapHO€ KOJUYECTBO €XETOJHBIX BBIOPOCOB
MeTaHa HPHUPOJHOTO TPOUCXOXKIEHUS COCTaBIsET,
mo ounenke H.A.fcamanoBa [4], okomo 670*10 r, a
CyMMapHBIE BBEIOPOCEI MeTaHa W3 AaHTPONOTIEHHBIX
HCTOYHUKOB paBHBl mnpubausurensuo 480*10'2 r.
CnenoBaTenbHO, B COBPEMEHHBIX YCJIOBHUSAX IO CBO-
eMy o0BeMy npHpoJHBIE BHIOpocHl B arMmocdepy
MeTaHa COCTaBIISIIOT oKoio 60%, a aHTPONOreHHbIE —
okosno 40%. IlpudeM B dYHclIe NOCICIHUX 3HAUYU-
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TeIbHAas 4YacTb INPUHAUICKHUT HE TOIUTHBHO-IHEP-
FeTHYECKOMY KOMIUIEKCY, a CeIbCKOMY XO3SHCTBY.

Urak, npuHHMas BO BHHMaHHE 3HAYUTEILHOE
colepkaHWe MeTaHa B Heapax 3eMIM U HENpephIB-
HYI0 €ro reHepalHui Kak Ha 3E¢MHOH IMOBEPXHOCTH,
Tak ¥ B HEJIpax, MOKHO NPUHTH K BBIBOAY, YTO U B
Tre0JIOTHYECKOM MpPOLUIOM, H B HAacTosllee BpeMs
METaH WrpaeT CYNECTBEHHYIO pOJb B IiI00aTbHOM
noterieHnd. OKa3aBIOINCh B BEPXHUX YaCTAX TPO-
nocdhepsl M HHKHHUX CIHOAX cTpaTochepbl, OH OKHC-
JAseTcsk TOJ BO3ICHCTBHEM COJIHEYHOTO H3IY4YCHHS
no yriaekuciaoro rasa. Co3gaHHbBIE 3amachl aTMOC-
(depHOH YTIEKUCIOTHI, MEJIEHHO ONyCKasch K 3€M-
HOIl TOBEpXHOCTH BCIEACTBUE CBoeil Ooiee BBICO-
KOH IUIOTHOCTH, M CO3JAl0T MapHUKOBBIH >ddekT, Be-
OYyWHA K PpOCTy MNPHU3EMHBIX TeMIIepaTyp BO3ayxa.
Kpome Toro, mpucyTcTBHE MeTaHa Ha TIpaHHIE TpPO-
nochepsl H  cTpatochepsl  BBI3BIBAET YACTHYHYIO
MOTEPI0 030HA, BO3HUKAECT O30HOBBIH DKpaH, 4YTO B
KOHEYHOM HTOr'€ MHPHBOAUT K YCHWJIEHHOMY IOCTYI-
JCHHUIO YIbTPAaUOJETOBOTO M3JIY4YEHUS Ha 3EMHYIO
noBepxHocTh. Kak ykaspiBaer H.A.SlcamanoB, eciu
NpOaHaJN3MpPOBATh JAaHHBIE 110 W3BEPKEHUSIM BYII-
KaHOB M CKOPOCTSAM CYOAYKIHMH 3a YEeTBEPTHUHBIH
MEPHOA M COMOCTaBHTH MX C TEMIEPATYpHBIMH KO-
Je0aHUSIMH, TO BBIABISAECTCA IOJHAs KOPPEISAIHs
MeXJy HOTOKaMH MeETaHa BYJIKAaHMYECKOI0 M Opra-
HAYECKOTO IPOMCXOXICHHUS, KOHIEHTpalusIMH at-
MOC(hEepHOH YTICKHUCIOTHl M HOBEPXHOCTHBIMU TEM-
neparypamu  [4].

Taxkum ob6paszom, He nocmynienue 6biCOKONIOM-
HOU  yeneKuciomsl ¢ NPU3EMHBIX UCMOYHUKOS aHmM-
PONO2EHH020 U  NPUPOOHO20  NPOUCXONCOEHUS, d
nomoku memawa, npeobpasyemvie Ha 2paHuye Mpo-
nocghepvl u cmpamocgepvl 6 yereKuciomy, Onyckd-
0WYI0Ca 3ameM 8HU3, ABNANMCA OCHOBHOU Npudu-
HOU NApHUK08020 3¢hhexma.

Poan o30HOBOTO cJiost

Brime OblTIO MOKa3aHO, 4TO B XO0je mHpeobOpaso-
BaHHS METaHa B YIJCKUCIOTY B BEPXHHUX CIOSX art-
Mochepbl MPOUCXOOUT CBA3bIBAHHE O030HA H BO3-
HuKaeT ero gedunur. OmHAKO Mpexae UYeM pac-
CMOTpeTh HOpobjeMy B I€JOM, OCTAaHOBHUMCS Ha
pOJIM O30HOBOTO CJIOSI, MIPAOIIEro B JKU3HHU HaIIeH
IUIAHETHl HUCKJIIOYHUTEIBHYI DPOIIb.

XKuszup B HazeMHBIX (OopMax CMOrja TOSBUTH-
Csi TOJBKO TMOCIE TOro, Kak B arMmocdepe HaAKOMHU-
JOCh KOJHYECTBO KHUCIOPOJA, [JOCTATOYHOE IS
o0pa3oBaHMs  O30HOBOTO  JKpaHa, 3allUTHBLIETO
MMOBEPXHOCTHE 3eMiM OT rybOutenpHOro ynerpadu-
onera. [Ipow3onuio 310 B KOHIE CHIYPHICKOrO Iie-
puoma, Korjaa [dojis KHCIopoaa B aTmocdepe co-
craBissia npuMmepHo 10% ot coBpemenHoro. Jleno
B TOM, 4YTO OoJiblllasgs OJHEPTHs MO3BOJSAET YIbTpa-
¢uonery pa3pelBaTh XHMHUYECKHE CBSI3M B HYKJeE-
WHOBBIX KHCIIOTaX, HapylaTh TEM CaMbIM TEHETH-
4YecKHUd KOA © MNpoBOUMpPOBaTh MyTtamuu. O30H —
OCHOBHOM MOCTOSIHHBIN Ta30BbIH KOMIIOHEHT aTMOC-
depsr — cmocobeH moriaomarhk yIabTpadHOIeTOBOE
n3nydenne. O30HOBas MoOJIEKysla CcIOco0OHA IIOTJIO-
maTth Takxke HWH(PpakpacHoe, T.e. COOCTBEHHO Tell-
JOBOE  H3JIydYCHHE.

Iornomas CoJHEYHOE H3JIy4YeHHE B YKa3aHHBIX

ana3oHax, O30HOBBIM CIIOH (OPMHPYET TEIIOBYIO
CcTpyKTypy atmocdepsl. OcCoOEHHOCTH €€ COCTOUT B
TOM, YTO TeMIlepaTypa BoO3ayxa B Tpomocdepe Ha
Beicore 10 kM mamaer no —50°C, a B crpatocdepe Ha
ypoBHe 35-40 kM oHa Bo3pactaer a0 0°C u BeImIe.
O30HOBBII ClIOH TWOTHOmMEAET HWH(pAKpacHOE U3ITyde-
HUe B moioce 957 HM. DTa YacToTa JEKHUT BOJIU3H
MakCHMyMa M3JIy4eHHs 3eMJIH M IepeKphiBaeT B
3HAYUTENBHOM Mepe OKHO IPO3padHOCTH aTrMocde-
pet B nmamasone 800-1200 HM. Uepe3 Hero B Koc-
Moc yxomuT 1o 17% 3emHoro Ttemna [9].

TakuMm o06pa3oM, O30HOBBIH CIIOW HTIpaeT pPOJb
He DKpaHa, a oJesa, KOTOpoe yKyThIBaeT 3eMJI0 H,
C ONHOHW CTOPOHBI, 3aKpHIBACT JOCTYI Ha €€ IOBep-
XHOCTh  yibTpaduoneToBOMy © HHPpPaKPaCHOMY
n3nyuyeHuro ConHma, a ¢ Jpyrod — yjAepKuBaer
3eMHOE TEIUIO OT yXo0Ja B KOCMHYECKOEe IpPOCTpaH-
ctBo. Ecnm TommumHa o030HOBOTO «Onesma» Oyner
U3MEHATHCS, a TeM Oojee B HEM MOSBITCA MABIPHL,
3TO HEW30eXHO NpUBEAET K aHOMAaJTbHBIM H3MEHe-
HHUSM DSHEpPreTHdyeckux NOTOKOB. CKa3aHHOE M OIl-
penernsieT KIMMaTHYECKYI pOJIb O30HOBOTO CJOS.

O30HOBBIC IBIPHI:
MH(BI U peaTbHOCTH

BnepBbie 3TOT (deHOMeH Obul OOHapyXeH Hax
crannuedt Xatnu-bBeit B AnHTapkTHme OpHUTaHCKHMHU
crenuanucTaMu. 3a mepuox c¢ 1977 mo 1984 r.
colepXKaHHEe O30HAa Ha IIECTOM KOHTHHEHTE YMEHb-
munock Ha 40%, uTo 3aTeM OBIIO MOATBEPKACHO
IPYTUMHU HCCIEAO0BAaTENsIMH, M O30HOBas JbIpa HaL
AHTapKTHKOH cTama OecCHOpHEIM (aKTOM.

Canrass 95TO SBIEHHE KpallHE OMACHBIM JIA
BCE OpraHMYEecKOW >KMU3HH Ha 3emie, MHPOBOE
coo0mecTBo  NPEeANPUHANO psin  OecHpeneneHT-
HBIX MEp, BIJIOTH JO TOT0, 4TO 16 ceHTsAOps ObLIO
00BsBICHO MeEXIyHAapOOHBEIM AHEM OXpPaHBl 030-
HOBOTO ciosi. B 1987 r. Oblm OpraHW30BaH MeX-
NYHapOJHBII «CaMonETHBIN AHTAPKTUYECKUH
O30HHBIH 3KCIEPUMEHT», K BBIMOJHEHUIO KOTOPO-
ro OBIIM NPUBICYEHBl CHELHANTHCTHI U TEXHUYEC-
KHe CcpelcTBa pas3HBIX cTpaH. Ilo ero umrtoram, He-
CMOTpS Ha HEONpEeAeJEHHOCTh IOJYYEHHBIX pe-

3yJIbTAaTOB, TNPHYUHON  paspymeHHs  O30HOBOTO
CIosi CTaldd CUYUTAaTh AaHTPONOTEHHBIH BBHIOpPOC B
aTMocdepy TEXHOTEHHBIX Tra30B — xiopdTopyrie-

ponoB, WIH, HHAa4Ye, (PEOHOB, HCHOIB3YEMBIX KakK
XJaJareHTl W mpomeiuieHTH [10].

OTa KOHIENIHUs, BBIABUHYTass XUMUKaMU U3
Kanudopuuiickoro ynusepcutrera Ill.Poynennom u
M.MonuHoH, BBINOJHSIBIIMMHM COLMAJIbHBIH 3aKa3s
¢hupM, NPOU3BOASAMHUX a’po30ilu B OechpeoHOBEIX
yIaKOBKaX, BIIOCIEICTBHU OblTa Ha3BaHAa TEXHOTCH-
HO-QpeoHOBOH. 3amagy oHa oOKa3alach KakK HEIb3s
KcTaTH.  bnaromaps  moucTuHe  30MOUpYHOIIEMY
BIMSHUIO CPENCTB MaccoBoil uHdopmamum odTa
KOHIENIUs Ipuobpena TOCHOACTBYIOIIEE IOJOXKe-
HHE KaK B HayKe, TaK M B OOIIECTBEHHOM CO3HAHUW,
CTaB Hay4YHOW OCHOBOH MOANHCAaHHOTO B OKTAOpe
1987 r. 36-10 ctpanamu MoOHpeEasbCKOro HPOTOKO-
na. CornacHo >TOMY JOKYMEHTY €ro y4acTHHKH, a B
nx gucie u CCCP (xoTOpHIi, BHAMMO, 110 MHEHHUIO
pa3paboTYMKOB, JOJDKEH OBIT Kak «HMIEpHUs 37a»
HCHOBITHIBATH 0c000€ YyBCTBO BHHBI) O00s3aHBI Iie-
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peiTH Ha TPOU3BOACTBO M MOTPEOJICHHE HOBBIX
THUIOB XJAJOHOCHUTENEH U MPONEIEHTOB B3aMeEH
paHee wucmnonb3oBaBmnuxcs ¢peonoB F-11 um F-12.

Hano ckazarp, uTo ¢peonsl, 3anpeménnsie MoH-
peambCKUM MPOTOKOJIOM, HCIONB3YIOTCS HE TOJb-
KO B XOJIOAUIBHON MPOMBIIIIEHHOCTH HIU KaK Mpo-
neuteHThl. OHM  HPUMEHSIOTCS JOCTAaTOYHO ILINUPO-
KO: B PaJAMO3JIEKTPOHHOH HPOMBIIUICHHOCTH, aBHa-
UOHHOII M paKeTHO-KOCMHYECKOH TexHUKe, B 00-
JacTH CBS3M W JAp. 3amymeHHBIH TakuM oOpa3om
MEXaHM3M Hayal JelcTBoBaTh, U ¢ | sHBaps 1996 1.
B OTHOWIEHMH Poccum  Kak  NpaBONPESMHHIIBI
CCCP Berynuiu B CHIy caHKIUU MOHpealbCKOTO
MPOTOKOJIA, COTJIACHO KOTOPHIM IPAKTHYECKH HAaJo-
JKEHO BETO Ha OJKCHOPT HAMMUX XJIAJOHOCHTENeH
naxe B ctpansl CHI' — oTedecTBeHHOE NPOHM3BOJ-
CTBO IIOHECJIO OrPOMHBIE YOBITKH.

Bcé 310 MOXHO OBUTO OBl HPHUHATH KaKk HeH30ex-
HOE, eclu OBl JECTPYKIUS O30HOBOTO CJIOS TEXHO-
reHHbIMH (peoHamMu He Obta OBl B JEHCTBHTEIb-
HOCTH CHEKYISATHBHBIM BBIMBICIIOM, HMEHHO TakK
ompenenun e€¢ akagemuk H.A.lllumo. W yGenutesn-
Hble, 10 HalleMy MHEHHIO, J0Ka3aTelbCTBAa JTOTO
npeacraBuil poccuiickuil yuénelii B.JI.CelBopoTkuH
[9], xoToprie B TPOTHBOBEC IMEPMAHCHTHOWU OTYIb-
HOM KpPUTHKE CO CTOPOHBI «3€JIEHBIX» IMOKa3bIBAIOT,
4TO mpobieMa pa3pylIeHHs O030HOBOTO CIIOS — OTO
reojoruvyeckas (reoxuMuueckas) mpodiiemMa U OHa
HEe MOXEeT OBITh pelleHa BHEe ITUX Hayk. KpymHei-
mue poccuiickue ydé€Hble: akageMuku A.JI SAHmuH,
H.H.Moucees, H.Il.JlaBepoB, E.E.Munanosckuit —
MoHUMas dTO, MopanbHO mnoanepxusanu B.JI.Cei-
BOPOTKHHAa B €ro MOABMXHHUYECKOM TpYyJIe.

O30HOBBIE ABIPBI —
cJeJcTBHE Ta30BOro AbIXaHUs 3eMJIH

UTtoOBl MOHATH CYTh KOHIENTYaJTbHBEIX IIOJIOXKE-
HHu#, oOocHOBaHHBIX B.JI.CBIBOPOTKWHBIM, CIEIyeT
BHadYalle CKa3aTh, UYTO BEpXHiIA o00omouka Hamen
mJa"HeTsl — JuTochepa — OyKBaJIBHO paccedeHa
MupoBoil pu¢proBoil cuctemoil. OHa mpeaCTaBIs-
eT coboil ceTb pPa3HOOPHUEHTHPOBAHHBIX TIJIyOMHHEIX
pa3IoMOB — 3AaKuX TIyOOKHX OOpO3A-mIpaMOB Ha
Tene 3eMJIM, NPOHUKAIIMNX BrIyOb HA AECATKH H
Jake COTHHM KHJIOMeTpoB. BoT uepe3 3tm orpom-
Hbl€ TpPEIIMHBI, TJe 3eMHas TBEpPIb HCIBITEHIBACT
pacTsDKeHHe W BpEMEHaMH pacKalblBaeTcsi C BO3-
HUKHOBEHHEM pa3pyNIUTEIbHBIX 3EMIETPSICEHHH, C
OTPOMHBIX TIyOMH MPOCAaYMBAIOTCS MOIIHBIE MOTO-
KH Ta3oB (Boxopoda, MeTaHa, a30oTa, Ieaus 4 1p.),
WM, Kak uX elé Ha3bBaloT, (QuaouaoB. Poccuiickuii
y4EHBIH mOKa3al, 4TO MMEHHO 3Ta TpaHJUO3HeHIas
OpUPOJHAsT  BOAOPOAHO-METAaHOBAs MNPOAYBKA H
NPUBOAUT K pa3pylleHuo o30Ha. B AHrtapkTuae
CpeINHHO-OKE€aHCKUe pU(THI, ABIAIOIIMECS TJIaB-
HBIMM KaHallaMH Jerasalid IUIaHeThl, MaKCHMallb-
HO CONIDKAIOTCS, CIMBAasCh B EIUHBIN IUPKyMaH-
TapkTHdeckuil pudt. IlosTOMy HMEHHO 37eCh CyM-
MHUPYIOTCS IOTOKH O030HOpa3pymammux (IouI0B
U HaxoAuTcs o0O0JacTh MaKCHMalbHOTO paspylle-
HHUS O30HOBOTO CJIOA.

AHaJIOTHYHBIE O030HOBHIE AaHOMAJIHH pacloia-
ratorca u Hajg KpacHomopckum, Hcnanackum, Bo-
CcTOYHO-AQpuKaHCcKUM pupTamMu, APYrHMH obiac-

TSIMH IIOBBINIEHHOW DJHIOr€HHOW aKTUBHOCTH, THE
3eMisi TeM HJIM MHBIM CIOCOOOM «BBIIYCKaeT Iapy.
Kpome meraHa u BOJoOpoJa, M3 OKEaHCKHX pe3ep-
ByapoB B aTtMmocdepy mnoctynaer Oomee 10 MiH.T
MPUPOAHBIX (GPEoHOB. DTO MHPUMEPHO HA TPH TO-
psaka Bele o0OBEeMa HUX TEXHOIEHHBIX BBIOPOCOB.
Orcroa cieayer, 4To, Kak M B ClIydae NMapHUKOBOTO
s¢ddexra, BIMSIHHE TEXHOTCHHBIX BBHIOPOCOB Ha 030-
HOBBIE JBIPHl TaKXe CHJIBHO IpeyBenudeHo. M BbI3-
BaHO OBLIO 3TO TeM OOCTOATENBCTBOM, YTO HE IIPH-
HHUMallacb BO BHHMAaHHE T€OJIOTHYECKass Jerasa-
nus. OTOT BaxHeHmwuit ¢akTtop, BHAMMO, OBLIT He-
HU3BECTEH aBTOPAM TEXHOTC€HHO-(PEOHOBOW  KOH-
LHeNnuu pa3pymieHuss O30HOBOTO  CIOS.

bonee Toro, oHu, M3yuuB B3aUMOJAEHCTBUE XJO-
pa Cc 030HOM B «IpOOMPKE» M HPUMEHUB 3Ty pe-
aKIUI0 JUIS IUJIAHETApPHOTO T'E€OXMMHYECKOro Mpo-
mecca, JONYCTHWIM TpyOyl0o  METOZOJOTHYECKYIO
omubky. Oxa3piBaeTcs, IIOTOK MeTaHa u3 pHPTO-
BBIX 30H Ha 3—4 mopsIka MPEBOCXOIUT MOCTYILIe-
HHE TEXHOTCHHBIX ()PEOHOB, a B 3THX YCIOBHUAX pe-
aKIus B3aMMOJEHCTBHUS XJIopa C O30HOM MPOCTO
He uaét!

Kak ykaspiBaer B.JI.ChIBOPOTKHH, MOJEIbHEIE
pacuéTel, BHIIOJHEHHBIE Ha OCHOBE TEXHOTEHHO-
(GpeoHOBOH THUMOTE3bI, yXX€ AaBHO M KapAUHAIBHO
pacXxoAwsiHCh C pealbHO HaOJIIJaeMBIMH coJep-
KaQHUSAMH OOIIero o030Ha, TeM HE MEHee JaHHas
9KOJIOTHYECKass KOHIENIHsS IpojoKana 3aHHMAaTh
IUAUpyIOIiee IMONOXKeHHe, OyAydd, OYEeBHAHO, BECh-
Ma ynobuoi 3amamy. HecocrostenpHOoCTh €€ cTa-
na ocoOGHHO SBHOW mocCie OOHApyXEHHs O30HOBBIX
aHoManui BOmM3uM oHkBatopa. Ho cambiM THOEND-
HBEIM IS JAeTHINAa KaTu(OPHUICKHX XHMHKOB CTa-
0 TO, YTO TEXHOTEeHHO-(pEeoHOBas THIIOTE3a OKa-
3ajach OeccuibHa OOBACHUTH OOIICIIAHETApPHYIO
CHHXPOHHOCTb pa3pyLIeHUs O30HOBOTO CJOS, KOTO-
pas oOycimoBieHa TJOOAIbHBIM JHIOTCHHBIM <(IbI-
XaHueM»  3eMIIH.

BaxHble B acmekTe O030HOBOW WpoOIEeMBI pe-
3ynbTaThl OBIIM MONY4YEHB NPH H3YYEHHH 3EMile-
TpSACEHUH, BO BpeMs KOTOPHIX Ta30THIPOJHHAMMU-
Yeckoe BO30YXKIeHHE OXBaThIBaeT IUIOMIAAH B Jie-
CATKA W MEpBBIE COTHU THICIY KBAJPATHBIX KHUIO-
METpPOB, a coJepXaHHe BOJOPOJAa MOXKET BO3pac-
TH Ha 5-6 mopsAnkoB. BecbMa mpumeyaTesnbHO, YTO
W Haag aJMa30HOCHBIMH KHMOEpPIUTOBBIMH TpyO-
KaMH B3pbIBa, MPEJCTaBISIOIIMMU CO00H JTakue
TOYEYHBIE MPOCTPENBl C TIyOMH MaHTUHU, TaKXkKe (QUK-
CHPYIOTCS JIOKAdbHBIE YYacCTKH pa3pyHIeHHs 030-
HOBOTO Ci0sl. MOXHO TpPEANOIOXHUTH, YTO U Haj
OPYTHMH TIOCJaHIIaMU MaHTHUHHBIX TIyOMH — Kap-
OOHATHTaAaMU — TOXE CIeIyeT OXHUIATh IOJO0OHBIX
3pdexToB.

O30HOBBIE AbIPbI U KJIUMAT

UccnenoBanus B.JI.CBIBOpOTKMHA  TPOJHBAIOT
Takke CBeT M Ha MNPUYMHBl KIMMAaTHYECKUX H3Me-
HeHul U katacTpo¢. Tak, MOTOKM BOXOpPOIA BBHIPHI-
BalOTCs M3 pudTa HAa CBOJE CPEIAMHHO-OKEAHCKO-
ro xpedra H, JocTUras INOBEPXHOCTHBIX OOOTalleH-
HBIX KHCIOPOAOM BOJ, OKHciasoTcs. Ilpu sToMm
BRIAENseTCS dHeprus, HarpeBaromas (+AT) Bony.
Tax HaumHaercs sBieHue Onb-Huubo (mepuonuuec-
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kuii HarpeB Boael B Tuxom okeane). Juis reomora
oueBuneH ¢akr, uyro Oub-HuHBO pa3BuBaeTcs Hanx
ONHHMM W3 Hamboiee aKTHUBHBIX y4YacTKoB BocTouHo-
Tuxookeanckoro monHATHA. 31echk 3adUKCHpPOBa-
HBl MaKCHMalbHas CKOPOCTh CIIPEJUHTa, IOBBIIICH-
HBIl TEIJIOBOW MOTOK, OOHApy>KEHBI BOJOPOIHBIE HC-
TOYHUKH, ACHCTBYEeT caMmas MOIIHas B MHpE TUIPO-
TepMallbHas CHCTEMa U BBISBIEH OrPOMHBIA Mar-
MaTHYeCKMH pe3epByap. I3 meHtpa nerazanuu Bo-
JOpOA W METaH NOTHHMAIOTCA B aTrMochepy H, JI0-
CTUTHYB BBICOTHI 18-25 KM, rae cocpeloTO4eH Mak-
CHUMYM KOHLIEHTpAallMd O30HA, HAYMHAIOT C HUM B3a-
HMOJIEHCTBOBAaTh C 0Opa3oBaHueM Jbipel. HWHDpa-
KpacHOe U ynbTpauoJIeTOBOE U3IydYeHHs depes
030HOBYIO JABIPY JOCTHUTAIOT IIOBEPXHOCTH 3eMIn
(oxeana). VYuabpTpaduoner, Kak mokaszsiBaeT B.JL
CBIBOPOTKHMH, Iepeu3IydyaeTcs B TEIJOBOM JAHamna-
3oHe. TemnnoBoe wu3IydyeHHE MOTJIOMIACTCA paHee
BBIJICMBINMMHACS TapHuKkoBbiMu razamu (H,0, CO,),
u Ttpomocthepa pasorpesaercs (+AT). IIpoumcxomut
«TIepemIocoBKa TemmepatrypHoro aumons». Crpa-
Tocepa (ke HaJ O30HOBOIM JBIPOH W3-3a «IpOBa-
Ja» WHQPAKpacHOro W3INIy4YeHUs U yiubTpaduonera
BeixonaxkuBaercsa(—AT). J[laBaeHue Temiaoro  BO3AY-
xa cHmwkaercs (—AP), 4To TpHBOAWT K 3apOKIACHUIO
OUKJIOHOB W TaiiQyHOB Hax 30HamMu JAeraszamuu. Ila-
naet armocdepHoe JaBlIeHHWE B BOCTOYHOW 4YacTH
Tuxoro okxeana, HosBIsAIOTCA oOjaka, IaccaTbl CTH-
XaloT, U BO3IYIIHBIE IOTOKM HaJ BCEH HKBATOpHANb-
HOM 30HONH oOKeaHa MEHSIOT HampaBieHue. Temnepsb
OHHM HalpaBJeHBl C 3amaja Ha BOCTOK, YHOCST BIa-
ry u3 cTpaH 3amaJHo-THXOOKEaHCKOIO peruoHa H
0o0pymIMBaOT ee Ha 3amajHoe MOJHOXbe AHA, KOTO-
pBle TperpaxaanT IOyTh 3amagHBIM BeTpaM H MpH-
HHMalOT Ha CBOHM CKJOHBI BCIO Biary. B y3koil mo-
J0ce KaMEHHCTBIX MPHOPEXKHBIX MyCTBIHb OYIIYIOT
NaBOJIKH, CelM, HaBOAHEHUsi. B 3To ke BpeMs oT 3a-
CyXH BBITOpalT Tponuyeckue jueca B VHIoHe3uu, Ha
Hopoii TI'Bunee. Pe3xko cHuikaeTrcs ypoxalHOCTb
CeTbCKOXO3SICTBEHHBIX KyNbTYp B ABCTpalHH ¢
Ipyrux cTpaHax 3amagHo-THXO0OKeaHCKOTO permo-
Ha. Bor Tak rnyOuHHas perazamust 3eMiH ompene-
JAeT KIMMaTHYECKHe SIBICHHUS.

Monens B.JI.ChIBOpOTKHHA OOBACHIECT H BO3-
HUKHOBEHHE psfa aHOMAJIbHEIX SBIEHHH B obusac-
TAX CHIDKEHHSI KOHI[EHTPAallMM O30HAa H3-3a MHOCTYII-
JEHUs ClJla MaKCHMaJIbHOTO KoJM4ecTBa Ouoiso-
ru4ecku akTuBHOTO yiabsTpadpuonera (BAY). Tax, B
9KBaTOPHANBHEIX HAropesix Bocrounoit Adpuku,
yepe3 KOTOpHIE TPOXOAHUT aKTHBHO AeiCTBYyromas
pudToBas cucrema, QUKCHPYETCs HalWdue psxa
OMOJIOTMYECKUX aHOMaNWii. DTO, HampuUMep, YEpHO-
KOXecTh HaceneHus. Kpacsamuif NUrMEHT MelaHUH
3aMINaeT SAPO  KIETKH OT  Pa3pymUTEIbHOTO
Bo3neiicTBus ynbTpaduonera. Adpuka — eIUH-
CTBEHHBIM KOHTHUHEHT, uYe€pe3 KOTOPBIM NPOTATUBAET-
Cs aKTUBHO JeicTBylomas pudToBas 30Ha, YTO MpPH-
BOAUT K JECTPYKLHUHU O30HOBOIO CJIOS M BBIHYXIACT
HaceJleHUE BCEr0 KOHTUHEHTA, Jaxe IHUIMEEB,
KUBYIIUX B TyIle TPONHYECKHX JECOB, UMETh Uep-
HYIO0, 3al0IMIOIAI0MYI0 OT ynbTpaduonera koxy. I'o-
BOpS O NMHUIMeAX, HyXKHO OTMETHUThb, YTO 3TO CaMble
Hu3kopocysie nwoau (140 cm). Psmom ¢ HuMH B
TOM € MaJleHbKOM rocynapctse bypyHaum xu-
BYT CaMblé BBICOKOpPOCIBIE IIOAM — TYTCH, Cpen-

HHH pOCT KOTOpHIX Ooiee 2 M, a MakCUMaJbHBIH
nocturaer 3 M. Bung Homo sapiens mpeacraBieH
B OTOM palioHe KpaWHUMH MOAUDHUKANUIMH IO
pocTy, 4TO, KOHEYHO, MOJXET OBITh CBSI3aHO C MY-
TallHOHHBIM BO3AeHcTBUeM BAY Hax 030HOBBHIMH
agHomanusaMmu. M3BecTHO M TO, 4YTO O3TOT paloH
SBISETCS MPapOAWMHOW dYeloBeKa. bBONBIIMHCTBO
HAaXO0JOK paHHHX TOMHHHJ IpUypodYeHO K Bocrou-
HO-Adpukanckomy pudry.

Cnucok 53THX aHOMAaIUil MOMHO IIPOJOJIKATh.
HenaBno nHa mro-zanage 3umbabBe o0O0HapyXeHO
mjaeMsi, y MHOTHX IpeICTaBUTeleil KOTOpPOTO CTYyII-
HU HOT IIOCJe IIUKOJOTKH pas3aBoeHbl. [lo maHHBIM
npopeccopa @.Tobmaca uz IOAP, sto oTkioHeHHE
UMeeT TEeHeTHUYeCKyl0 IPHPOAY U TIepenaercs Io
MaTtepuHcKoil nuHuu. Cyas 1Mo CTapUHHBIM XPOHH-
KaM ¥ CBHJETEIbCTBAM MYyTEHIECTBEHHHKOB, JIOIH
C TaKMMU HOTaMH JXHMBYT B IeHTpe Adpuxu yxe
HECKOJIBKO  CTOJICTHH.

PalionH BocCTOYHO-aQpUKAHCKUX 03€p SBIAET-
Ccd LEHTPOM pacHpOCTPaHEHHS CEPHOBHAHOKIE-
TOYHOH aHEMHH, JSHAEMHUYHOTO TEeHETHYeCKH o00yc-
JIOBJIGHHOTO 3a00JIeBaHUS KPOBH. OTO H MECTO
BO3HUKHOBEHHMs peTpoBupyca uenoBeka HTLV-1,
KOTOpBIH  sIBOAeTCA  BO30yAHWTeNeM OJHOTO W3
peaxkux BugoB Jeiikos3a. P.['anno mnpenmnonaraer,
yto petpoBupyc HTLV-II, Bosoymutens CIIHU]/la,
takke kak u HTLV-1, sHpemMuueH najs dSKBaTOpH-
anpHOM  Adpuku.

Ilepeuncnennsie aHOMAaJHH, mmo MHEHHIO
B.JI.CoiBOpOTKHHA,  HOATBEPXKAAIOT  MPEANOJIOKE-
HHE O TOM, 4T0 Bocrtounas Adpuka B CUIy CBOETO
Ie0JIOTUYECKOr0 MOJIOKEHUS SBISETCS Kak OBl Te-
HEeTHUYECKOil mabopaTopueil IUTaHETHI.

B.JI.CHIBOPOTKHHBIM paccMaTpUBAIOTCI U JApPY-
TH€ AacHeKTHl, CBsI3aHHBIE C TIyOMHHON Jerasanu-
el 3emnu. Tak, eciaum LEHTp AerasalUd pacloJio-
JKEH B BBICOKOTOPHOM paiioHe, Hampumep Ha [lamu-
pe, mocie BBIOpOca O030HOpPA3PYMAIONUX Ta30B Ha
TOPBI «ymajaeT» MU30BITOYHOE TeIsIo, HAYHeTCA WHTEH-
CHBHOE TasHHE JIEJHUKOB, CHEXHHKOB, PE3KO AaKTH-
BU3UPYIOTCS 00BaJIbHO-OMOJI3HEBBIC IpPOLECCHI,
HayHyTCs IaBOJKM M HaBogHeHus. OmacHo paspy-
HICHHE O30HOBOTO CJOS Hajx OOJacTAIMH MHOTOJET-
HEl Mep3J0Thl, YTO W HPOUCXOAUT celuac B Boc-
TouyHoi Cubupu. AHOManpHOE TEMJIO, MNpPUIIEANIEe
4epe3 O030HOBYIO MABIPY, MOXET INPUBECTH K IIPOTa-
WBAaHUIO MEP3JIOTHI M K CBA3aHHBIM C DTHUM SBIIe-
HHEM TEXHOTCHHBIM aBapwsaM (IIpocajgka 3JaHUH,
TPaHCIOPTHBIX Marucrtpaieii). Bo3moxHo pasmo-
paXXMBaHHE MOIIHBIX Ta30THJIPATHHIX 3anexeil, ycu-
JIeHWe METaHOBOM Jeraszaluu H, KakK CJIeJCTBUE,
yriuy6iaeHue o030HOBOH aHoOManmuu U T.A. Oddekt
MOXET OBITh 0COOEHHO CHJIBHBIM B paifone Cubup-
CKOW MAarHuTHOW aHOMalWu, riae pacnoioxeH Cu-
OUpCKUN O30HOBBII MaKCUMyM. OTO O3HayaeT, 4TO
U TpHUX0J H30BITOYHOTO Temia 37eCh JOJDKEH OBITh
MOYTH YJBOCHHBIM, II0O CPaBHEHHUIO CO CTaHIapTHBHI-
MU YCIOBHSMH peanu3anuu Hamed wmoxenn. Ha-
npumep, ykaszsiBaeT B.JI.CHIBOpOTKMH, BO BpeMms
MaKCHUMaJbHOTO Pa3BUTHA O30HOBOW aHOMAaIHU C
neHtpom Hajgy Tukcu B ampene 1997 r. B Cubupnu
OblTa OTMEUYEHa pEeKOpJIHAas IOJIOKHUTEIbHAS CpeJ-
HeMecsda4Has TeMmiepaTypHas aHomanus B 10°C.

JlecHsle mmOXXapsl MOXXHO Ha3BaTh HAI[MOHAIBHOM
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npobnemoii Poccum, Tak Kak OKOJO MOJOBUHBI MH-
poBoi#l mimomanu OGopeanbHbIX JecoB (no 600 miH.ra)
NPUXOAUTCS Ha ee TeppuTopuio. B Hamell cTpane
eXeromgHo peructpupyercs Oonee 30 TBIC. JIECHBIX
M0XKapoB, HMPH 3TOM IOBPEXKIAIOTCS Jieca Ha IUIOMIA-
nn 2-3 wmiuH.ra. [naBHBIMH (akTopamu, OMpeaes-
IONMMH  TOKapHYI0 OIAaCHOCTb, SBISIOTCS TeMIepa-
Typa BO3JyXa M BIAXHOCTh TOPIOYHUX MaTepUaoB
B JIeCy, a OHH, B 3HAUHTENIBHOH Mepe, MOTYT OIpeje-
JNATBCA ~ KOHIEHTpamuedl  cTpaTocdepHOro  030HA.
IIpp sTOM BaXHO OTMETHUTh, 4YTO Hamboyee dYacTo
030HOBBIE aHOMAalUU B POCCHM «HaKpBIBAIOT» HMEH-
HO palOHBI TaeXHBIX JIECOB.

Xopomo H3BECTHO, YTO AHTapKTHYECKas O30HO-
Bas JAbIpa MAaKCHMAaJIBbHOTO pa3BHTHS JOCTHTaET
MOo3AHEH KaleHJapHOW OCEHBIO, YTO OOBIYHO 00BsiC-
HSETCS HacTyIUIeHHeM BecHbl B HOxHOM monyima-
pun u ycwieHueM (OTOXMMHYECKHX O030HOpa3py-
maroomux peakyuii. Onnako B.M.bekoprokoBy yna-
JI0Ch TOKa3aTh, 4To B CeBEpHOM IOJyIIApUH O030-
HOBBIE aHOMAalIWM Haubonee HYETKO MPOSBIAIOTCS
NpakTH4YeCKH B TO ke camoe BpeMs (OKTAO0pb—
nekabps). O30HOBBIE ABIPH HAJ DKBAaTOPOM OBLIO
3a)UKCUPOBAHBl CO CHYTHHKOB TakXe B JeKabpe—
saBape 1997-1998 rr., T.e. MO BpEeMEHH BO3HUK-
HOBEHHS OHHM COBNAmalOT C sBiIeHHeM Onb-Hunso,
caMO Ha3BaHHE KOTOPOr'0 YKa3blBaeT Ha KOHeIN Jie-
kabps. Takum o00pa3oMm, YyCTaHOBJIEHAa OTYCTIUBAs
BpeMeHHas 3aKOHOMEPHOCTH: MaKCHUMaJIbHOMY
pa3pymIeHUI0 O30HOBBIM CIOW TIaHETH MOBCEMeE-
CTHO MOJABEPTaeTcs B KOHIIE OCEHH — Hadaje 3HMBI.

B.JI.CbIBOpOTKUH 1mOjJaraer, 4YTo 3TO BBI3BAHO
3UMHUM YyCWJICHHEM TIIyOMHHON Jera3anuu, CBS-
3aHHBIM C HPOXOXJIEHHEM 3eMJled TOUYKH IIepHure-
MU CBOEH OKOJIOCONHEYHOH OpOUTH. DPu3nyecKuit

CMBICT SIBICHHUS 3aKJII0YaeTCcsl B YCHICHHH TpaBH-
TaquoOHHOro Bo3aedcTBUs ConHLA Ha  XKUIKOE
sapo 3eMiiM, TJe pacTBOPEHBI OCHOBHBIC 3alachl
BOJOpOA.

Taxum obpasom, ecmb 8ce OCHOBAHUA CHUMAMDb,
umo enobanbHble Kamacmpoguueckue — UIMeHEHUS
KIUMAma 60 MHO2UX €20 NpOSAEIeHUAX, 6 MOM Huc-
Jle 2Kono2udecKue Kpusucvl, 6 OCHOBHOM CEA3AHDbI
¢ ycunenuem enybunnou Oeeazayuu 3emau. Ponv
aHmMponozenHo2o gaxmopa Kak 2n006anbHO20 dA2eH-
ma usmeHeHus Kiumama AeiAemcs noouunénnou. B
3HAYMUTENBHON CTENeHH oOHa oO0ycCIOBIEHa HE NpH-
36MHBIMH  TEXHOT'€HHBIMH BBIOpDOCAMH  YTJIEKHCIIO-
THl U ()PEOHOB, a MOCTYIJICHHEM B BEpXHHE CIOH TeX-
HOTEHHOTO MeTaHa.

3eMIeTPsCEeHNs, HM3BEPKEHHS BYJIKAHOB, HABOJ-
HeHHs, 00BaNbl, OMOJ3HU, JIABUHBI, TailpyHB U ypa-
TaHbl, 3aCyXH H JIECHBIE II0XKapbl, BCIBIIIKH DSIIHJE-
MHH Ooye3Hed, B3pBIBBI ra3a Ha NIaXxTaX, aBapHH
Ha Ta30- W HedTempoBOmax, THOEIb CaMOJETOB H
kopabneit — BoT, kak ykassiBaeT B.JI.CbIBOpoTKHH,
HEMOJHBIH TepedyeHb KaTtacTpoQuuecKkux COOBITHH,
Ha (oHE KOTOPHIX HPOXOAWT HAama >XU3Hb. MHOTHE
COBpEMEHHBIE IIPHPOJHBIE AaHOMAIHH, O0O0yCIaBIIH-
BAaIOMME BCE OTH SBJICHHUS, [0 MOIIHOCTH M pas-
Maxy HE HMEIOT aHaloroB B MpOIIIOM. Brimens-
JI0)KEHHOE CBHJIETEJIBCTBYET, YTO Hamla IJIaHeTa Iie-
pexuBaer  ¢azy  KaTtacTpo)HUUECKOTO  Pa3BUTHA.
[lepuonmueckoe HacTyIUIeHHE Takux (a3 — BHUAH-
MO, 3aKOHOMEpHOE SBIEHHE B €€ XH3HH. Bce 3To
HEoOXOAMMO HUMETh B BHJY INPH BBINOIHEHHWH Ha-
YYHBIX HPOTpaMM MO HM3Yy4YeHHIO TI00anbHBIX H3Me-
HEHHWH NPUPOJHOW Cpelsl W KIMMara, KOTOopble 00s-
3aTEIBHO JOJDKHBI OCYIIECTBIATHCS C y4ETOM OCO-
OCHHOCTEH TeONIOTHYECKOH HBONIONHH  3eMIH.
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Camble TBep/ble aJIMa3bl Y4eHble BHIPACTHIN U3 ra30Boii cMecH

H3rotoBineHne Marepuana, HPEBOCXOMANIEr0 TBEPAOCTHIO NPUPOAHBIH anaMa3, MHOTHE TOJbl OBLIO LENbIO
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KpynHble KpHCTalnbl BBIPACTHIM BCETO 3a OAWH JeHb. [IpudyemM ammas3sl OKa3alHCh HAaCTOIBKO IPOYHBIMH,
4TO CJIOMalM H3MEpHUTENbHOe obOopynoBaHue. MccienoBaTenu co3fald KPHUCTAIIbl C MOMOIIBIO BBICOKOCKOPOC-
THOT'O XHMMHYECKOTO OCa)XJCHHsS Iapa - HOBOTO Mpolecca, pa3pabOTaHHOTO HMH JKe. 3aTeM OHHM IOJABEPTIN HUX
BBICOKOTEMIIEpaTypHOi 00paboTKe ITOJ BBICOKMM MAaBICHHUEM, YTOOBI ciaelaTh 0Oojiee KPEeImKHMH.
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