I'Ipoucxoxc.quMe MeCTOpO)K,quMﬁ roprovymx nckonaembix
AHaTonuu bupliepT, K.T.H.

[optoumne nckonaemble SABMSAITCS YaCTbO MNOME3HbIX UCKOMaeMblX — MPUPOAHBIX
CKOMMEHNN MUHEpParnbHbIX 06pa3oBaHMii B 3€MHON Kope, KOTopble MOryT BbITb
MCNONb30BaHbl B HAPOAHOM x03AncTBe. CKONNeHNa NonesHbIX MCKonaeMbix 06pasytoT
MECTOPOXAEHNS.

K roptounm nckonaemMbIM OTHOCSATCS T.H. KayCTOGUONUTLI (OT rPeYeckoro —
roproYme ropHble Nopoabl) — 6oraTble OpraHNYeCcKMM BELLLECTBOM FOPHbIE NOPoabl,
MUHeparnbl U NPUPOAHbIE rasbl, MOryLLUME rOpeTb C BblaeneHnem Tenna. 3HauuT, B
YMCIIO FOPHYMX MCKOMAEMbIX BXOASIT MHOTME BelLecTBa, Ha4ynHas oT Topda 1 KoH4as
roproYMMm cnaHuamu. 13-3a orpaHMYeHHOCTM o6bema cTaTbM Mbl PACCMOTPUM 3[1ECh
NPOUCXOXOEHNE TONbKO MPUPOAHbLIX ra3oB, HeTM U KaMeHHOoro yrns. MpuynHa, no
KOTOPOW Mbl NpeAnaraeM HOBYKO BEPCUIO MPOUCXOXKAEHNST OCHOBHbIX FOPHYMX
McKkonaeMblIx, 3aKrnoyaeTcs B OTCYTCTBUM YETKOro Hay4YHOro peLleHust 3Ton npobnemsi.

MpoucxoxaeHne HeddTN 1 ra3a 4o CUX NOP HE UMEEeT YETKOro Hay4yHoro
pelleHus. eonormyeckas obLiecTBEHHOCTb pa3buTa Ha ABa narepst — CTOPOHHUKOB
OpPraHMYecKoro N HeopraHMYeCcKoro NPOUCXOXAEHNS UCKONaeMbIX YrieBoAOPOaA0B
(MYB). CTOPOHHMKM OpraHM4ecKoro NpoucxoxaeHus cumntatoT, 4to NYB obpasosanuch
B pesynbTarte pasnoxeHus norpebeHHbIX ocTaHKoB. CTOPOHHMKN HEOPraHUYeCcKoro
npovcxoxaeHus Bo rmaee ¢ [.M. MeHgeneeBbIM NCXOAAT U3 TOrO, YTO HeTb
obpasoBanacb 13 MeTaHa, BblAensieMoro u3 rnyouHHbIx cTpykTyp 3emnu. Obe atu
TEOopuM OCHOBaHbI Ha AOMYLLEeHWsAX, CNpaBeannBOCTb KOTOPbIX OTBEpraeTcs
OMNMOHEeHTaMW.

UTo kacaeTcsl KAMEHHOTO Yrisi, TO reosiornyeckasi ObLWecTBEHHOCTb CHUTAET, UTO
aTa ropHasi nopoga MMeeT UCKNIYUTENBbHO pacTUTeNbHOE NPOUCXOXAeHne — NMbo n3
cnoes Topda, NMbo 13 CTBONOB OTMEPLLMX AepPEBLEB. HO HanMune MectopoXxgeHun
KaMEHHOrO yrns Ha apkTuyeckmx octpoBax (3emnsa ®paHua-Nocuda, Lnuudepren,
WcnaHawns, NpennaHamsa, n gaxe Ha camon AHTapKTMae) 3acTaBrnsieT YCOMHUTLCA B
CrnpaBeasiMBOCTM PACTUTENbHOMO MPOUCXOXAEHUS KAMEHHOTO YIS, MOCKOSIbKY HU
ApKTUKa, HN AHTapKTUKa He MOTyT NOXBacTaTbCA HU NPOAYKTUBHBIMKU BonoTamu, HU
MOLLHbIMW SleCamMMm.

He nonyymn YyeTKoro peLleHnsa n BoNpoc Hanmyunsa B HePTU U KAMEHHOM Yrrie T.H.
MUKpO3rieMeHToB (M3) — HEKOTOPLIX MeTanNoB, OBHaPYXEHHbIX eLLe BO BTOPOM
nonosuHe XIX Beka B Hebonbwom konuyectee (0,02 — 0,04%) B HedpTAHON 1
KameHHoyronbHon 3one. OcHoBy MO cocTaBnsaloT BaHaAuN, HUKENb, OpYyrve peakue
MeTansbl, B TOM Yucne peakosemernbHble. Psag aBTopoB cumtatoT, 4To MO noctynaioT B
HedTb N3 OpPraHNYECKOro BellecTsa. [lpyrne aBTopbl CHATAOT, YTO YacTb MO mMoxeT
nocTynaTtb B HePTb U KAMEHHbIM Yrofib U3 BMeLLatoLLen cpeabl, B KOTOPOW OHU
3anerator.



ABTOp HacToswen paboTbl NpegnaraeT TPETb BEPCUIO MPOUCXOXKAEHUS HEPTH,
rasa n KaMeHHOro yrnsi. 3Ta Bepcus OCHoBaHa Ha Teopun KatacTpodurama,
npegnoxeHHon B 1812r gopaHuyackum ectectBoucnoitatenem XXopxem Kiosbe (1769 —
1832). CornacHo KioBbe, nctopus 3emnm coCTouT uU3 psiga nocrneaoBaTesibHbIX 3TanoB
CMOKOWHOr0 3BOSMIOLNOHHOIO pasBuUTUSA, pasgeneHHblx bBypHbIMU KaTacTpodamm
(kaTaknMamamm), pe3ko U3MEHSIOLMMN MUK 3eMn. DTN KaTacTpodbl CBA3aHbI C
BYNIKQHNYECKON OEeATENbHOCTbIO, a TaKkkKe C HenpeackasyeMbIMU U3MEHEHUAMMU
COMHEYHOWN aKTMBHOCTU. HO rmaBHasi NnpuymnHa ckavykoobpasHbiX MSMEHEHUI NPUPOAbI
MO COBPEMEHHON Teopun — nepuogundeckne 6omdapampoBkn 3emMnm ranakTmyecknmm
KoMeTamu.

KomeTbl sBRsOTCA ManbiMuM KOCcMudeckumu Tenamu (pasmepom ot 0,5 fgo
100km), cocToSAWMMM N3 CMEeCU 3aMep3luMx OO TBepOoro arperatHoro COCTOSIHUS
pasfMYyHbIX ra30B U NapoB, NepeMellaHHbIX C T.H. KOCMUYECKOW MNbINbI0 — TBEPAbIMU
yacTuuamm pasmMepom MeHee 1MM pasHOro XMMMUYECKOro cocTaBa: CUNMKaTbl, OKUCIIbI,
conn metannos, xnopuabl 1 T.n. CoctaB nbgoB komeT (H20, CH4, NH3, CO2 u gp.),
onpegeneHHeln B 1986r coBeTCKMMM uccnegoBaTensMu Ha KomeTe [annes,
nokasbiBaeT, 4YTO TemnepaTtypa KOMeT He Bbille MuHyc  200°C. HeT HuKakux
NPUHUMNMANbHbLIX OFPaHMYEeHUn Ha NPUCYTCTBME B KOMETax IobblX 3MEMEHTOB
Tabnmubl .. MeHpeneeBa. Ckopee BCEro, XMMUYECKMN COCTaB KaXXAOW KOMETbI
3aBUCUT OT BPEMEHU N MECTA 3apOXAeHMUs, a Takke OT ee OpobuUTHI.

lMosicHMM, oTKyaa KoMeTbl nonagatoT B Hawwy COMHEYHYI0 CUCTEMY, SBMSIOLLYIOCS
B CBOI ovepenb YfieHoM [Manaktukn «MneyHbin nyTeby». [anakTnka — ato
rpaBUTaLMOHHO-CBA3aHHas cCUCTeMa U3 3Be3[ U 3Be3HbIX CKOMNIEHNN, MEeX3BEe34HOro
rasa v nbiauv, U T.H. TEMHON MaTepun. Bce o6bekTbl ManakTukm y4acTBYOT B OBUXKEHUN
OTHOCUTENbHO 0bLLero LueHTpa macc. B HacTosLee BpemMs yCTaHOBIIEHO, YTO
NepBOOCHOBOW KOMET Cry)kaT OCKOSKM B30PBaBLUMXCH 3Be3[, BblibpacbiBaeMblX U3 T.H.
CTPYWMHbIX pyKaBoB ["anakTtnkn. 3t pykaea kaxable 3015 MnH. neT nepecekaeT Halle
CornHue, oBuxyLLieecs Nno Kpyroeon opbuTte BOKpyr LieHTpa [ManakTukn BMeCTe Co BCEN
CBOEW CBUTOWN M3 NnaHeT, TYMAHHOCTEN 1 acTepOMAHbIX NOACOB (Bpemsi obopoTta
CornHua Bokpyr ueHTpa Nanaktnkm coctaBnget npumepHo 240 £15 MnH ner).

Ockonku 3Be3g NOCTEMEHHO OCTbLIBAOT MPU  ABMXKEHUM B KOCMUYECKOM
NPOCTpPaHCTBE, U, NMPOXOAs Yepes ra3o-nbifieBble TYMaHHOCTU, HAMOPAXNBAKOT Ha CBOK
NMOBEPXHOCTb CMECb pasfiM4yHbIX rasoB WM NapoB, MNepeMellaHHbIX C KOCMWUYEeCKOM
nbinblo. Yacte komeT u3 [anaktuku pocturaioT ConHedyHon cuctembl. [loaTomy
ConHue, 3emna 1 gpyrve nnaHeTbl U UX CNYTHUKM 4Yepe3 kaxable 3015 mnH. net
nogsepranucb paHee wn OyayT nogsepratbcs B 6yaywem ©ombapanpoBkam
ranakTuyeckumm kometamu. [nntenbHOCTb Kaxaoro 6omb6apanpoBOYHOro LMkna — oo
500TbIC. NET, NpM 3TOM B KaXAoM UMKNe Ha 3emno obpyLuMBalOTCSA OECATKM U gaxe
COTHU TbICSAY KOMET.

NHTeHcmBHOCTL GOMBapAMPOBOK 1 COCTaB KOMET B K&XXAOM LUKNE pasfnnyHble.
ConHue oBwxeTca BOKPYr LieHTpa [[anakTukm He no niockomn KpyroBon opbute, a



O[HOBPEMEHHO C KPYroBbIM ABWKEHNEM COBEpPLUAET U CUHYycoMaarnbHble KonebaHnsa B
BepTUKanNbHOW NiiockocTu. Noatomy popmmpoBaHme komeT, gocturarowmx ConHeyHon
CUCTEMbI, MPOUCXOOUT B Pa3HbIX MO COCTaBY ra3o-nbifieBbiX TYMAHHOCTSAX. TO, YTO
COCTaB KOMET pasnuyeH mexagy cobon, noaTBepaAnnv NpsiMble SKCNEPUMEHTbI C
komeTton Temnnb-1 (2005r) n komeTton Yypromosa-I'epacumenko (2014r). EcTecTBeHHO,
BombapanpoBKkM KOMET NOBNUANM Ha hopMMpoBaHNE aTMOCHEPbI, MaTEPUKOB U
okeaHoB 3emnun, a Takke Ha obpasoBaHMe 0CaAOYHOrO Yexna 1 3anexen nonesHblx
NcKonaeMblX.

Mepengem K rmaBHon TeMe cTaTbl. Kak yxe 6bino ckasaHo, B 1986r yyeHble
NHctutyta Kocmundeckux Ucenegosanun AH CCCP ycTtaHoBUAW, 4YTO MO KpanHe mepe
HEeKOTopble KOMETbl MOTyT cofiepaTb JOCTaTOYHOe KonmyecTBo MeTaHoBoro (CHy) n
T.H. «cyxoro» nbga ns guokcnga yrnepoga CO, Temnepatypa nepexoga MeTaHa B
TBEPAOE COCTOSIHME NpW AaBneHun 1 aTM paBHa MUHYC 182,6°C. Yto kacaeTcs
«CyXoro» nbAa, TO OH NepexoguT B TBEPAOE COCTOAHNE (MUHYS XUaKyto asy) npm
MeHbLUel Temnepatype (MuHyc 78,5°C). EcTecTBEHHO, NPV BXOAe KOMEThI B
aTMocepy 3eMnn 4acTb KPUOTEHHOrO fNbAa TEPSETCs 3a cYeT adpoanHaMUYECKoro
HarpeBsa, a OCTaBLUAsACH YacTb NonagaeT Ha NOBEPXHOCTb 3eMIu.

Mpexae Bcero Mol 6yaem paccmatpmBaTb NPOMCXOXKAEHNE MECTOPOXAEHNE
Hed TN 1 rasa, NO3TOMY HaC Ha 3Ton cTagum OyaeT MHTEpecoBaTb TOSNTIbKO METAHOBbLIN
nepn. B 3aBncuMMOCTM OT TOro, B Kakon nepuog 3BosiioLmMm 3emnum npoucxoaunna ee
6ombapanpoBka KomeTamu € NPeMMyLLLECTBEHHO METaHOBbLIM JbOM, 3TOT Nej Mor
nonagaTb B pa3Hble YCNoBus. B HEKOTOPBIX Cry4Yasx MeTaH 13 3Toro nbaa Mor
COXpaHUTbLCS Ha 3emMne B BUAe MeCcTopOXaeHun rasa, B Apyrux crydyasax ra3oobpasHbiin
MeTaH Mocrie BO3roHKM KPMOreHHOro Nbaa NpocTo nokuaan npegens 3emnu,
paccenBasiCb B KOCMUYECKOM MPOCTPaHCTBE.

Ecnu peyb nget o Hayane hopmmpoBaHnsa 3emnum, TO METAHOBbLIN Nea nonagarn
B XONOAHbIN CryCTOK MaTtepun. Yepes onpefeneHHoe (Noka HEM3BECTHOE) BpeEMS
CryCTOK MaTepun CXMMarcs 3a CHEeT rpaBUTALMOHHBIX CUIT, U 3a CYET pagnoaKTUBHbIX
npoLieccoB Ha4yMHan pasorpesaTtbes. B npouecce pagnoakTMBHoro pasorpesa dyayLias
3emnsa nnasunack, U B HEN Npoucxoanna cenapauus MmaTepun — anemMeHTbl ¢ 60MbLLION
yOenbHOW Maccon CMeLLannchb K LLeHTpY s4pa, a Ha nepudepuio BCNSbIBanu T.H.
LUMAKM — OKUCAbI, CyNbMuabl U Apyrne coeguHeHns OTHOCUTENBHO NErkMx BeLecTB U
meTannoB. [a3o006pa3sHbii MeTaH U3 METAHOBOIO Niba Ha Ha4varnbHbIX CTagMaX
pasorpeBa 3emnn NpoCTO YXO4MN B KOCMUYECKoe NpoCcTpaHCcTBO. Ha Bbonee nosgHen
CTaamu pasorpesa Morfna NpoucxoanTb AMccoumanmMa MeTaHa Ha Yrnepoa 1 BO4OPOA.
Mpwn aTOM yrnepoa mor cBsA3biBaTbCA B Kapbuabl, a BOAOPOA YXOANUN B KOCMUYECKOE
NPOCTPaHCTBO. Takom e TeXHONOrM4eckumn npoLecc anccoumaumm metaHa Ha yrnepoa
(c obpasoBaHmeM kapbuaoB) M BOAOPOA MPOMCXOOMUI MU'y TEX KOMET, KOTOpble
6ombapanpoBanu yxxe pacnnaBneHHyo 3emnio.

Ha onpeaneneHHoOM aTarne 3Bonunmn Temnepartypa wiakoB Ha4ynHana OCTbiBaTb
OT HEeCKOJ1bKUX TbICAY rpagycoB 00 bonee HU3KNX TeEMNepartyp. [lanee meTaHOBbIN NeA



OyneTt BCTpeyaTb Cyxasi KaMeHHasi MOBEPXHOCTb 3eMnin, TemnepaTypa KOTOpou
NMOCTENEHHO OCTbIBAET OT ThICAYM [0 CTa rpagycoB. W HakoHew, Ha Cyxon KaMeHHOM
NoBEpPXHOCTN ¢ TemnepaTypon Huxke 100 rpagycoB NosIBASIETCA OKeaH, rnybuHa
koToporo He meHee 100 MeTpoB (OKeaH NosIBUTCS B pe3ynbTaTe niaBfeHnss BOAHOMO
nbAa KOMeT, AOCTUMLMX MOBEPXHOCTM 3eMnu B TOT MOMEHT, Korga TemnepaTtypa ee
noBepxXHOCTM NoHunaunace Ao 100°C).

Kak ke 3emnsa cmorna opraHn3oBaTb NPOLECC NIOMMCTUKK, YTODbI COXpaHUTb A11s
homo sapiens ynaBLlee Ha ee ropsidyro NOBEPXHOCTbL BoraTtcTBo (MeTaHoBbIN Niea)? K
cOXXaneHuto, YacTb METAHOBOIO fbAa NOCne ero BO3roHkn 4o razaoobpasHoro
COCTOSIHMSA MeTaHa 6e3B03BpaTHO paccenBanacb B MMPOBOE NPOCTPaHCTBO. Ho
HeKoTopasi YacTb METaHOBOro 6oraTcTea, KOTOPOE MMESIO KOHTaKT C rops4MMun
LUaKkaMm Ha OCHOBE LLENOYHO3EMESTbHbIX MeTarnoB, AOLWW A0 HALLEero BpEMEHU B
BMAE HEOOCTYNHbIX ANl HAc 3anexen kapbuaos 6epunnus, Kanbumsi, MarHmsa n gpyrux
anemeHToB. Ecnn aTn ymo3akntoueHns cnpaBeanmBebl, TO 3anexun kapbuaos OOSMKHbI
HaxoOQUTbCSA Ha BHELUHEWN NOBEPXHOCTU KpUcTannuyeckoro dyHaameHTa (rpaHUTHO-
6asanbToBon 0605104kN) 3emnu, Byayym norpebeHHbIMM MO 0CaA0YHbIM YEXITOM U3
necka, rmuHbl 1 kKapboHaToB 00LLE MOLLHOCTLIO O HECKONMbKNX AEeCATKOB KUITOMETPOB.

B HekoTOpble ckonneHna kapbugos Be, Ca n Mg, nogHaTble BYfIKaHN4YECKUMM
npoueccamm 6rmxe K NOBEPXHOCTU 3eMIIU, MOXET NpocadYnBaTbCa CBEPXY BoAa. UTo
npwv 3TOM NPOUCXOANT, O4YEHb XOPOLLIO M3BECTHO NOXMIbIM NogaM. Beab UMEHHO ¢
HavYana n go 60-x rogos XX Beka 4151 ra30BOW CBapKu B CaHTEXHUKE UCMOSb30Barcs He
nponaH nunm metaH B BansoHax BbICOKOro AaBIEHUS!, KaK 3TO MPUHATO cenyac, a
aueTuneH, nory4yaemMblin B T.H. aUeTUNEHOBbLIX reHepaTopax Npu KoHTakTe kapbuaa
KpeMHusi ¢ Bogon. Jltobumoe pasBneyeHme LWKONbHUKOB NOCIIEBOEHHOIO BPEMEHUN —
He3aMeTHO BpocuTb Kycodek kapbuga kanbLmsi B Y4epHUnbHUUY cocefa. B pesynbtate
3TOro 6anoBCcTBa YepHMNA HauYnHaNM Ny3bIpUTbLCS, 3abpbI3rMBast MENKUMK Kannamm y
cocepna TeTpagu, y4ebHukn, nuuo, ogexay.

BepHemcs oT wkonbHOro 6anoscTBa onNATb K HAWUM YriieBoA0POLgHbIM
mMecTopoxaeHusMm. Nocne nonagaHns Bogbl B CKOMneHust kapbuagos 6epunnus,
KanbLuMs U MarHmsa SOMmKHa HayaTbCAa peakumsa rugponuaa kapbuga c obpasosaHnem
rMOPOKCUOO0B LLEeNOYHO3EeMENbHbIX METanNsOB U BblAeNIieHneM ra3oobpasHbIX MeTaHa u
auetuneHa. NNockonbKy MeTaH 1 aueTuneH JOCTaTOYHO fNerkme rasbl, OHU
YCTPEMAANUCH Yepes TPELLMHbBI 1 NOPbl OCaA0YHOro Yyexna Beepx. [1pu 3ToM y aTnx
ras3oB ObIf10 ABa BapuaHTa — Nnnbo BbIMTU U3 0OCAL0YHOr0O Yexrna B aTMocdepy u
paccesTbCs B KOCMUYECKOM MPOCTPaHCTBE, NMMBO Npu BepTUKASTbHOM MPOXOXAEHUN
0Caf0YHOro Yexmna cryyYanHo nonactb BHYTPb T.H. He(TErasoBom NoOBYLUKA, B
npocTenweM BapuaHTe nNpeacTasnsioLyo cobon nonycgepunyeckyro 060no4ky ns cnos
FMNHBI MOLLHOCTBIO (T.€. TONLWMHOW) B HECKONBbKO AECATKOB MEeTPOB. BepLumHa
nonycdgepunyeckon 060n04KkM ANS BbINONHEHNS DYHKLUMN HEPTEra3oBOWN JTOBYLLKM
AOMMKHa BbITb OPUEHTUPOBaHA BBEPX.



Hanee B geno Bctynanu HedpTaHble BakTepun, NOCTENEHHO NpeBpaLLatoLme ras,
Haxo4AWMNCA B NOBYLLKE, B He(PTb. Henb3s ckasaTb, YTO NpMBEAEHHbIN CNocob
obpasoBaHna HEP TN B FMYOUHHbBIX CTPYKTYpax 3emnim OTnn4aeTcsi XopoLUen
3P PEKTUBHOCTBLIO NCMONBb30BaHNS NEPBUYHOIO Cbipbsi OT Kapbnaos. Kak MOXHO
BMaeTb, cnaboe mecto B Teopumn .M. MeHgeneesa 0 NpOUCXOXKAEHUN HEPTU — KAKUM
obpa3om BO3HMKAIOT B 0Ca404YHOM Yexne 3emMnn HedpTerasoBble NOBYLUKN, 63 KOTOPbIX
BeCb ra3 u3 kapbuaHoro cbipbsi NPOCTO YMAET B KOCMUYECKoe NpoCcTpaHCTBO 6e30
BCAKOM Nornb3bl Ana homo sapiens. Ho Hke Mbl NOKaXkeM, Kak npupoa pelunna aTy
npobnemy.

CnepytoLwmmn atan cknagnposaHns Ha 3emne metaHoBoro 6oraTcTea u3
rafiakTU4eckux KOMeT OTHOCUTCS KO BPEMEHW, Koraa noyTu BCKO Hally NiaHeTy 3akpbin
okeaH. B aToT nepmog 6onbluas 4actb KOMeT, gocTurarowmx 3emnto, nonagana
€CTeCTBEHHO B okeaH. byayyn obpasoBaHuaMM C JOCTAaTOYHO NOPUCTON CTPYKTYPOW,
KOMETbI, OKa3aBLUMECS B OTHOCUTESLHO TENSI0M AN1S HUX BOAE, HEKOTOopoe BpeMs
nnasanu Ha NOBEPXHOCTM OKeaHa 1 NocTeneHHo Taanu. Mpu aToM BogsHOM neg KomeT
n pacteopumble conu (npexae scero NaCl) wnun Ha nononHeHne okeaHa. Kocmunyeckas
Mblfb, OCHOBY KOTOPOW COCTaBMANN OObIYHbIE YaCTULbI MeCKa U MMuHbI, Wnn Ha gHo. K
9TUM YacTuuam NPUCOeMHANUCE U MONEKYSbl MeTaHa, KOTOpble B MOMEHT TagHWS
MEeTaHOBOro fnbAa obpa3oBbiBanv C MOfieKyriaMmu Bogbl T.H. rugpaTbl MeTaHa —
obbeanHeHne B 4OCTAaTOYHO HEYCTONYMBYHO KOHCTPYKLMIO (KraTpaTt) OAHOW MOMEKy bl
MeTaHa C CEMbO MOSeKyraMmun Bobl. YCTONYMBOCTb 3TOM KOHCTPYKLUMU,
HanomMuHarLen no opme pyTOOMBbHLIM MAY, NOBbLILAETCHA NPU POCTE AaBNEHUS U
NOHWXEHW TeMnepaTypbl.

Tenepb B 4eNcTBUE BCTynanu 3akoHbl rMAPOANHAMUKA, PErynmpyroLme npouece
NOrpy>XeHnsa Ha AHO YacTMYeK Necka, MuHbl U CaMoe rMaBHOe — KraTpaTHbIX YacTuL
rmgpaTta MeTaHa. B cooTBETCTBME C 3aKOHAMW T’MAPOANHAMUKM M3-3a OOMbLLIOrO
pa3mepa (okono 1 MM) YacTuubl Necka (OBYOKMCb KPEMHUSA) OMyCKanucb Ha AHO OKkeaHa
ObicTpee Bcex, 06pa3oBbIiBasA Ha NIIOCKOM AHE rOPKY OnpeferneHHbIX pa3mMepos,
COM3MEPUMYIO C pa3mMepamu TaloLLen KomeTbl. DTy ropky bonee nnm meHee
paBHOMEPHO MOKPbIBaNM Knactepbl ruapata MetaHa. MowwHOCTb Cnos Knactepos
rmapata meTaHa Gbina NnponopLuMoHanbHa coaepXXaHuo B KOMeTe METAaHOBOrO fbAa.
HakoHel, BCIO 3Ty KOHCTPYKLMIO MPUKPbIBan CBEPXY CIOW MMHbI, YacTuULbl KOTOPOW
(pasmepom o1 0,1 go O.01 mm) onyckanucb Ha AHO MeaneHHee Bcex. KoHeyHo, BeTep 1
TEeYEeHMs1 MO HapyLWNTb naearnbHy KapTUHY NepeBoda MeTaHa C NOBEPXHOCTU
OKeaHa Ha ero gHo, Mo3TOMY A0CTaTOYHO 60MnbLlUoe KONMYECTBO KacTepoB rmaparta
MeTaHa NeXuT B OTAEeNbHbIX MEeCTax NPOCTO Ha AHE OkeaHa, 6e30 BCAKOro NpUKpbITUSA
CMNOEM NNHbI, 0Xnaasa co3gaHusa NpUeMsIEMOn TEXHOMNOMMK ANA U3BNEYEHUS N3 HUX
MeTaHa.

Co BpeMeHeM nnoLlagb okeaHa yMeHbLUMAAach A0 COBPEMEHHbIX 3HaYeHun (2/3
NMOBEPXHOCTN 3EMHOrO Lwapa), U HEKOTopble (HE BCE, KOHEYHO) OTNOXEHHbLIE HA AHE
3anacbl MeTaHa Oka3anuncb Ha NOBEPXHOCTU MaTepuKoB. MNocTeneHHo oHKU Obinn
3acbinaHbl HOBbIMW CIOSIMW NecKa M MuHbI NPKU NocneayLwmx bomoéapanpoBkax



3emnu komeTamun. B aTnx ycnosusix, korga temnepartypa BHyTpu byayuiero
MECTOPOXAEHNSA NOBbICUIIACh, a KnacTepbl MeTaHa oka3anncb 6e3 BogHOM 0605104KH,
OHM Ha4YMHanu paspyLaTbCs C pa3fgeneHnemM Ha Boay v ra3zoobpasHbii MeTaH. Boaa,
€CTECTBEHHO, NpocayvMBanacb BHU3, a METaH CTPEMUIICA BBEPX M Nonagan B MUHAHYO
nosywkKy. [lanee B geno BcTynann HedTsaHble BakTepum, NOCTENEHHO NpeBpaLlarLme
MeTaH, Haxo4ALWMNCA B MMUHAHOW NOBYLUKE, B HEPTb.

Tak o6pa3oBbiBanncb HePTAHbIE MECTOPOXAEHMS KNACCUYECKOro Tuna: HaBepxy
MeTaHoBasi «Larkay, Hmke — CO6CTBEHHO HedTAHast NnH3a (CMecb HeddTU U
0CafO0u4HbIX MOPOA) U ELLE HMKEe — BOASAHAA NUMH3a (CMeCb BOAbl M OCaf04HbIX NOPOA).
HekoTopble MeCTOpOoXaeHMs C Knactepamm MeTaHa Nno HEM3BECTHbLIM NokKa NpuUYnHam
n3bexanu KoHTakTa ¢ HedpTsHbIMM BakTepuaMM 1 OO A0 HALIEro BpEMEHMU Kak
YMCTO ra3oBble€ MECTOPOXAEHWS.

O3HaKOMMBLUMCD C BbILLEN3NOXEHHBIM y4acTueM KoMeT B 0bpazoBaHum
HeTAHbIX N ra30BbIX MECTOPOXAEHWI, YNTATENb €CTECTBEHHO MOXET 3a4aTb BOMPOC:
a cbirpanu nu Kakyt-Hnbyab posnib KOMeTbl B 06pa3oBaHMM MECTOPOXAEHNI
ncKkonaemoro (kameHHoro) yrna? C TOYKM 3peHus akTyanmcToB — NPOTUBHUKOB TEOPUMU
KaTacTpod — McKonaembln yrofnb 06pasoBbiBasnics kak u3 Topda, Tak n n3 CTBosioB
OTMepLUNX aepeBbeB. [1pn 3TOM Topd Hy>eH Bbin He abbl Kakon, a U3 ApeBHNX BONOT
kKapboHa (KapboH —NATbIN reonorM4yecKknin Nnepmnos, Naneo3onckom apbl, Ha4aBLLNIACS
npumepHo 360 MNH. NeT Hasag v 4NMBLUMACA NPUMeEPHO 60 MnH. neT). YTobbl
nony4nncs yronbe, Nnact Topda ¢ NoBepXHOCTU 3eMIin AOMKeH Bbln 3aXOpPOHEH NoA
HaHOCaMW Ha AOCTAaTOYHYHKO rMyOuHY (He MeHee 6 KM). Tam npu BbICOKUX TemnepaType
n OaBneHun B OTCYTCTBUM KUcnopoga Topd Tepsin BOAy M rasbl, NOCTENEHHO
npeBpaLaschb B yrosb.

Takum obpasom, Ans nonyvyeHna ns Topda aHTPaUMTOBOro nnacta MOLHOCTbIO
1M no pacyeTamMm akTyanucToB CHadana tpeboanocb 3arnybutb 20-MeTpoBbIA CroOW
Topha BHYTPb OCAZAO4YHOro 4exsia Ha rnyouHy 6 KM, 3aTeM nocne BbIOEPXKKM Ha 3TOM
rnmybuHe B Te4YyeHMe HEeCKOSbKUX MUSISIMOHOB NeT obpas3oBaBLUMACA METPOBbLIN NnacT
aHTpauuTa 3a c4eT NOABMXKEK 0OCaA0YHOM NopoAbl AOMKEH Obln NOAHATLCA A0 rMyOuHbI
oT 1200 go 800 meTpoB oT noBepxHocTn 3emnu. C aTux rnyobmH n Begetca oobbiya
aHTpauuTa, caMoro nydwero copta uckonaemoro yrns. O6pasoBaHue yrnsi u3 CTBOSIOB
OTMEpPLUNX OEpPEBbLEB TaKkKe OOMKHO Obino MaTM Ha rmybuHe 6 KM C nocnegylLwmm
nogbeMOM HOBOOOPa30BaHHOIO YrosfibHOro nracTa Nodnumke K NOBEPXHOCTN 3eMMn.

CnOXHOCTb M AOCTAaTOYHO CMerble AOMYLIEHMS O MUrpaumMm Topda n oTMepLUInX
[epeBbLEB MO BeEPTUKANM BHYTPU OCAfOYHOrO 4Yexra 3acTaBmfsitoT YCOMHMUTbCA B
BO3MOXHOCTWU 3TOro npouecca. YTo kacaeTcsi NpOMCXOXAEHUS YIMs M3 MOBaNeHHOro
neca, Mbl UMenu Obl Ha BbIXOAE CMECh YIS U NOPOAbl 0Cafgo4YHOro Yyexna. Beab oaxe
NpU MakcumarnbHO MMOTHOW YNakoBKE OAWHAKOBbIX LUMMMHAPOB MYCTOTbl MEXAY HUMM
coctaBnstoT 5% oT oGbema cTBOMOB. HO KTO B [ApeBHMX necax cHavana
ouMNMHAPOBbLIBAN, a 3aTeM CcKhnagbiBan rMoBarieHHble AepeBbsi C  MakCMMarbHOW



NAOTHOCTbIO? 3HaunT yronb M3 CTBOJIOB [epeBbeB AOO0JDKEH WMMETb 3aCOPEHHOCTb
nopogamm ocajo4MHOro 4exna CcywecTtBeHHO Bbille 5%.

YuntbiBasi, YUTO MHOIME YrosibHble NacTbl UMEKT CoAepXXaHne nopoabl MeHee
5%, MOLLUHOCTb HEKOTOpbIX MecTopoxaeHun pocturaetr 300M, a Takke Hanuyue
KaMEHHOYroNbHbIX  MECTOPOXOEHUN Ha MNOMSPHbIX  TEPPUTOPUNAX, NPEANoXUM
KOCMWYECKYHO BEPCUIO 06pa3oBaHnsi MECTOPOXAEHUIA KAMEHHOTIO YrIisl, UMEBLLYIO MECTO
B 3noxy KapboHa.

Mpumem, 4YTO MMeHHO B 3noxy KkapboHa 6GombGapgupoBka 3emnu
ocCyLlecTBnsAnacb KOMeTamum C MNOBbIWEHHBIM COAEPXKAHMEM METaHOBOIMO M «CyXOro»
nbpa. Korga npoweawive 4vepes MnioTHble CRouM aTMocdepbl rMbldbl METAHOBOIO U
«CyXxoro» nbAa Bpe3anucb He B OKeaH, a B TBEpAYl NOBEPXHOCTb MaTepuKoB 3emnu,
npoucxoguna guccounaums Monekyn MetaHa Ha yrnepoa u sogopoa (CH, = C + 2H)),
n auccoumauma Mosekyn anokcuaa yrnepoga Ha yrnepog u kucrnopog (CO, = C + Oy).
OHeprna nosHoM pguccoumauum metaHa pasBHa 1670 KIk/monb, Ana guokcuaa
yrnepoga aTta BenuyunHa pasHa 393 K[x/mMornb, T.e. BYETBEPO MEHbLUE, YEM Y MeTaHa.
Auccoumauma meTaHa W AMOKCuAa yriepoga npoucxoguna 3a CYeT OrpoMHOM
KWHETUYECKON 3JHEprMM coygapeHust nbga C noBepxHocTbio 3emnu. CKopocTb
coypapeHus gormkHa 6biTb He meHee 14500 m/c.

Mocne guccoumaumm yrnepon octaBanca nexaTb Ha NOBEPXHOCTU 3emnu, B TOM
Yncne W Ha feCHbIX YrogbsX, a KUCMopo4 W BOOOPOA yxoaunu B atmocdepy.
Kocmunyeckass nbiib OT pOAHOW KOMETbl 3acbinana Ccrnown yrriepoga OTHOCUTESbHO
He6OoMbLWMM N0 MOLLHOCTU CIOEM Necka M rMuHbl. [pu nocneayowmx 6ombapanpoBkax
MOLLHOCTb NMecka M rMyHbl Ha4 CNnoem yrnepoga yBenuumpanacb, U K HalwuM OHAM B
OTAENbHbIX apeanax 3eMnn Mbl UMEEM KaMEHHOYIOfbHble MecTopoxaeHus. MNpn aTom
Te MECTOPOXAEHUs, KOTOpble COo3daBaliCb C MCMONb30BAaHMEM METaHOBOro Ibaa, B
TOW UNM MHOW CTEMNEHW NPeacTaBnsAKT OMacHOCTb ANS LaxTepoB u3-3a Bblbpoca w3
nnacTtoB B3pbIBOOMACHOro MeTaHa. MecTopoxaeHusi, KoTopble co3daBanvcb C
MCNOMb30BaHMEM «CyXOro» fbAa, He OnacHbl MO MeTaHy.

N3 ckasaHHOro crnegyet. 4YTO MMelWMecs Ha 3emrne MeCcTOpOXAeHUs HedTw,
rasa M KaMeHHOro yrnsi B TOM WNM WMHOW cTeneHn o06s3aHbl CBOMM MNOSABEHWMEM
ranakTu4yeckum komeTam. He uCKN4YeHO, 4YTO 3anacbl KaMEHHOYTOSNIbHOMO U
YyrneBoOOpPOAHOrO  Cbipbst  3emnu B Oyaywiem  MOMOMHATCA  ranakTuyecKuMun
«npuwensuammy. HesacHo TonbKo, NONAET N1 3TO HA MOMb3y NMOTOMKAM COBPEMEHHbIX
nogen, unu ceanvelleecs ¢ Hebec GoratCcTBO NpMAETCA OCBaMBaTb YK€ HOBOW BETBU
MbICASILLNX CYLLECTB.



