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Haj kHuroi padoranu

Hxepemu Be66 — penaktop-KOHCY/IBTaHT, penaktop New Scientist.

AumcoH [IKOpaK — peAakTOp-3KCIepT CepUU, PelaKTOp KHIKHOM cepun New Scientist.

H3Bun KpomBeJib — B MpoOILIOM HayyHblid coTpynHUK HanmonansHoro OxeaHorpaduue-
ckoro tenrpa (CayrremnroH, BennkoOputanus), B HACTOsIILIEEe BPEMsI — COPEAAKTOP aHAJTUTUUECKOTO
otaena CMMU Ha caiite medialens.org. B rmaBe 7 pacckasblBaeT O HUPKYJISLMUA BOJIbI B OKEaHAX.

Hoxon I'pmOOMH — MpUIIalleHHBI HAyYHBIA COTPYAHMK Ha Kadenpe acrponomun B Cac-
CeKCcKoM yHHBepcuteTe (BennkoOpuTtanus). ABTOP MHOTOYMCIIEHHBIX KHUT, B TOM umciie «[1nanera
3emuis: MyTeBOAUTENb 1J1 HauMHamX» ( Planet Earth: A Beginner's Guide, 2012). B rnase 6 pac-
CKa3bIBAET O CTPYKType aTMOC(epHI.

Cohro3an Xb1o — crapumii cericmonor B OxHo-KainpopHUICKOM LIEHTpe U3y4YeHHs 3emiie-
TPACEHUH, YIeH AMEPUKAHCKOTO reo(pu3nyecKoro coosa. B miase 4 pacckasbBaeT O 3eMIIETpsCE-
HUAX U O TOM, KaK Mbl MOXKEM MX IPEICKA3aTh.

Hxedpp Macrepe — B miaBe 6 pacckasbiBaeT 00 KCTPEMAIBHBIX TOTOIHBIX SIBJICHUSIX.
OnuH 13 ocHOBaTenel MH(OPMAIMOHHOW OHJIANH-CITYKOBI TIOTOBI, JUPEKTOP METEOPOJIOTMUECKOTO
oTzeNa.

»Bua Pummep — ObIBIIMIA CTapIIvii pernoaaBaresib MOYBOBeIeHUsI B YHuBepcutete Hpio-
kacna (BemkoOpuranus). B riaBe 3 pacckasbiBaeT 0 BOIpocax MOYBOBEACHHUS.

To6n Tuppean — npodeccop CayrremnToHckoro yHuBepcurera (BemkoOputanus), 3aHu-
MaeTcsl BOIPOCaMU 3eMHOM 3KOcHUCTeMbl, aBTOp KHUru «O T'ee: KpuTHyeckoe uccaeqoBaHue B3au-
MOCBsI3er kU3HU U 3eMamn» (On Gaia: A Critical Investigation of the Relationship between Life and
Earth, 2013). B rnaBe 8 pacckasbiBaeT 0 ciaObIX MecTax rurnotesst [en.

ITntep Yopa — npodeccop Ouonorun B Bammnrronckom yHusepcurere (Cuami, CIHA).
Agtop knuru «I'unoreza Meneu: aefictButesibHO i 7Ku3Hb Ha 3emiie paspyuiaet cama ce0s?» (The
Medea Hypothesis: Is Life on Earth Ultimately Self-Destructive?, 2015). B rnaBe 8 paccmarpuaer
runoresy len.

Takske Gnaroiapum CJIeIyIONMX aBTOPOB:

Annn AnanrxacBamu, Konmn Bappac, Ctusen barrepcou, Katpun Bpaxuk, Ceio Boynep, Ctio-
apt Knapk, 9uau Kornan, ®umvn Kosn, Janmsns Koceune, Puuapn ®andung, Jlunaa l'ennec, Hlen-
HoH Xomu, [Ixedd Xext, bod Xonme, [Txomrya Xoymxkroy, ®eppuc xadp, Bukropus Ixarrapa,
I'pam Jloyton, Maiika Jle Ilenpxk, Pux Jloserr, Maitic Makneon, Maika Mapmain, Kars Mocko-
Bu4, Peituen Hoak, [llon O'Hun, CtuBen Opnec, xenn Ocman, @pen [Mupce, Keir PaBuuyc,
Kpuctuna Pun, FOmxuan Camyan Paiix, Issua [ura, Komun Crioapr, Puuapn Be66, Coam Bosr u
Mapkyc By.
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BBenenne

3emasi — yousumenvroe mecmo. Bviensinye u3 okHa, cpasy 3moz0 He 3amMemuidb: 6pooe Obl
HUUe20 0COOEHNH020, 8Ce 8bl2A0um Kak ecezoa. Ho cmoum monvko npucmompemscs 6HUMamenvtee —
KAk 3mo 0eaaiom yuenvle, — U bl OOHAPYI’CUMe NOPA3UNMenvHble 8elill, 8 KOMopvle MPYOHO NOBEPUMb.
Kozoa-mo nawa naanema npedcmaensing coo6oil pacnnaéneHwiii, packaneHtslii OOKPAcHa CKau-
CMbll Wap; CAYUanoch U mak, 4mo OHA OblLAA NOXONHCA HA 2U2AHMCKULL KOCMUYECKUIl cHexcok. bvino
8pems, K020a 6 apKmuuecKux Wupomax yapuay mponuueckue memnepamypul, a nepecoxuiee Cpeou-
3eMHOe MOpe 0XHCUAAN0, NOKA €20 Depeza 3aNONHSIMCS CMPYSMU 8EAUKO20 NOMONA.

HenocrynHble HameMy B30py 4yleca OXpaHSIOT HAC KaxAbld AeHb. OIMH HE3pUMBIA ILIUAT
YKPBIBAET HAIlly TUIAHETY OT OMACHBIX YJIbTPacrOIeTOBBIX JIy4el, a IPyron — 3aluiiaer ee oT MoTo-
KOB COJTHEYHBIX YACTHII C TYOUTETLHO OOJBIITMMU SHEPrUsIMU. BllaronpusSTHBIN KJIMMaT 3eMITU 3aBU-
CHUT OTHOBPEMEHHO OT MHOTUX (DaKTOPOB: COCTaBa MOYB, JbIXaHHUs OKeaHa, OTPaXaTeJIbHOM CIIOCO0-
HOCTH 00J1aKOB, (POPMHUPOBAHUS ¥ SPO3UH CKAJTBHBIX MACCUBOB, a TAKKe BYJIKAHUYECKUX BHIOPOCOB,
M3BEPraiollyx rasbl, KOTOpbIe U OXJIAKAAIOT, U HArPEBAIOT IIAHETY.

W BepimHa 3eMHOTro TBOpUECTBA — KU3HB. He CTOUT 1yMaTh, YTO BbI Kak MPeACTABUTEITh JKUBOM
Marepuu — 3aypsgHoe siBjeHue. B kocMuueckom maciirabe Bce He Tak MpocTo. Bul poausucy Ha
eIMHCTBEHHOM IIaHeTe BO BceneHHoM, Mpo KOTOPYI0 Mbl TOYHO MOXKEM CKa3aTh, YTO HA HEW Ccyle-
CTBYET XU3Hb; HABEPHSIKA ITO €MHCTBEHHOE MECTO, TJIe OPraHU3Mbl YUTAIOT KHUTH.

Ecrts erie oy1Ha Beliib, KOTOPYIO HYKHO ITOCTOSTHHO JIepKaTh B MAMSITU: KW3Hb HE TIPOCTO OOU-
TaeT Ha 3emiie; OHa — YacTh 3eMiId. Posb 1ouBbl B ()OPMHUPOBAHUM HALLIETO KJIMMaTa BEJIUKA, IIPU
9TOM OOJIBIIIOE BIMSHUAE HA HEe OKa3bIBAlOT MUKPOOB. O0/iaka OTpa)aT OOJIBIIYI0 YaCTh CONHEY-
HOTo CBeTa 0OpaTHO B KOCMOC, @ MUKPOOBI, OOUTAIONIHME B BEPXHHUX CIIOSIX aTMOCGeEpB, «OTOeNH-
BalOT» 9TU 00On1aka. Jlaxke HEeKOTOpbIe CKaJTbl BHEIIIHEH KOPbI TUVIAHETHI COCTOSIT U3 OCTAHKOB TeJ IABHO
YMEPILUX CYIIECTB.

3emiisi — He TIPOCTO TUTAHTCKUN OYJIBDKHUK, JIETSIINA B KOCMUYECKOM MPOCTPAHCTBE. DTO
MeXaHU3M, B KOTOPOM BCE B3aMMOCBSI3aHO U B3aMMOJEUCTBYET APYT C JPYrOM: )KUBbIE OPraHU3MBbl,
reoJIornyeckrie MpoLIeCChl, BOAHBIE pe3epBYaphl, JielsHbIe Mofis ¢ aiicOepramuu arMocgepa. ITa
KHUTA — TOJICTIOPBE ISl TEX, KTO XOYeT JIydllle pa300paThCcsl BO BCEX STUX B3aMMOCBSI3SIX M MX B3a-
MMHOM BJIMSIHUU APYT Ha Jpyra.

B mepBbIX IBYX IJIaBax pacckasbiBaeTcst 00 00pa30BaHUU 3eMJIH B €€ MCTOPUYECKOH MepCIieK-
TUBE — OT CaMOW Ha4yaJIbHOW CTauM, Korga 3eMisl CyIECTBOBaJA B BUJIE ra30BOr0 oOJaKa-BUXPS,
Bpatamierocsi BOKpyr mosiogoro CosHiia, 10 llyHaMu, OTpe3aBliero bpuranuio ot ri1aBHOro €Bpo-
nercKoro Marepuka. B rmaee 3 paccmarpuBaercsi CTpyKTypa 3emiid. Mbl OTIIpaBUMCS B pUCKOBAHHOE
MyTellecTBUE: HAlll ITyTh Oy/eT MpoJieraTh OT MOBEPXHOCTH, MOKPHITOM OJIAaroIaTHBIM CJI0EM ILIO/I0-
POIHO¥ TIOYBBI, IPSMO B TJTyOb 3eMJIH, K €€ TBEPAOMY KeJIe3HOMY cepaily. [J1aBel 4 U 5 T03HaKO-
MSIT HAaC C Uieeil TEKTOHUKU TUIUT: Mbl TIOMMEM, TTOYeMY TIPOUCXOAAT 3eMIIETPSICEHUSI, YBUIUM, UTO
3emist — 3aMeuartesTbHbIN TePMOCTAT, U MPEACTaBUM KapTHUHY Oymynmx OTykJIaHUH KOHTHUHEHTOB Ha
Hallle! TIJIaHeTe.

B rnaBax 6, 7 u 8 Mbl u3y4nM pasHble cpeprudeckrie 000I0UKH MIAaHEThl HAUUHAS C aTMOCEPBI.
Bonbuie Bcero BHUMaHUA yensieTcs CaMOMY HUKHEMY, IPUTOIHOMY AJISl ABIXaHU S CJIOK0. DTO MIPUIOT
TS )KU3HU ¥ OTHOBPEMEHHO JIab0paTopHsi, B KOTOPOM MPOBOAUT CBOU IKCIIEPUMEHTHI rorofa. Ml
TaKke MOJHUMEMCS BBEPX U MPOMJEeM BeCh MyTh JI0 IPAHUIIBI C KOCMOCOM; IIO3HAKOMUMCS C TUAPO-
cdepoii, HeIpHEM B IIIyOMHY OKEaHOB U UCCJIEAyeM T'MTaHTCKUE HACOCHI, MPUBO/SIIUE B IEHCTBHE
robaibHble TeueHus1. B Guocdepe Mbl noriieM pasragky BOSHUKHOBEHUS )KU3HH U TIOIPOOYEM pac-
KPBITh CEKPET TOr0, KaK KU3Hb C MOMEHTA CBOEr0 BOSHMKHOBEHUSI BJIMSIET HA HAIIy TUIAHETY.
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B 3akmoueHre Mbl OCTAHOBMMCSI Ha TOM, KaKOe BIIMSIHUE OKa3bIBAeT YEJIOBEK Ha BCE CHCTEMBbI
3emin. B miaBe 9 pacckaxem 00 aHTPOIIOIIEHE — Fe0JIOTMYECKOM 3M0Xe, B KOTOPOW YPOBEHb Uello-
BEYECKON aKTMBHOCTH HAUMHAET CYIIECTBEHHHIM OOpa3oM BJIMATh Ha Bech 3eMHOW mmap. IJaBa
10 mocesinieHa BeMYaMIeld OMacCHOCTU COBPEMEHHOCTH, YIPOXKAIOIIeH caMOMy CYIECTBOBAHUIO
KU3HU, — I3MEHEHUIO KJMMaTta. Mbl TIO/IBE/IeM UTOT HaIllMM 3HAHUSIM B 9TOW OOJNACTH, PACCKaKeM
0 TOM, Kakue MpoOJIeMBbl ellie He PelieHbl, ¥ 3aJaJMCsI BOIIPOCOM: MOKEM JIM MBI UCTIPABUTH TOJIO-
xKeHue?

MBbI HajieeMcs, 9TO Ta KHUTa U3MEHMT Ballle MpeJCcTaBiIeHre 0 3eMyie U Bbl HUKOTa OOJbIle
He OyJieTe OTHOCUTBCS K Hell Kak K 0OBIYHOMY, 3aypsiTHOMY sIBJIeHMI0. He nckimo4yeHo, 4to Bbl Oyaere
MOTPSICEHBI, MO3HAKOMUBILIUCH C HaIlIEH TIAHETON MOOIHKe.

Lowcepemu Beoo, pedakmop
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I'naBa 1. I'oabl cTanoBJIeHUSA

3emas u Jlyna poounuce uz xaoca. Heucmoswiii cap u Heykpomumoe oyiicmeo, yapueuiue 8
Conneunoti cucmeme Ha 3ape ee 603HUKHOBEHUS, HABCE20A CKPbLAL OM HAC MALHY 3apPOACOeHUs: 3eMaU
U NEMONUCH ee IOHBIX Nen. Tmo Mbl MOHCEM U MOJCEM AU 8000ULe UIMO-MO Y3HAMb O MOLL nope, Ko20a
HaWia NAaHema monbKo HAYUHANA POPMUPOBAINBCSL, UMOObL NPEBPAMUMbCSL 8 NPUCAHULAE U MECIO
01151 360NIOUUU IHCUBLIX OP2AHUIMOB?
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YHuKajganHoe MecTo BO BecesrtenHon

Huozoa cayuaemcs, umo Huuem He npumeuamenvHoe coovimue npusoOUm K HeOHCUOAHHOMY
pesyavmamy. HUmernno max u npouzouwino 4,6 musrauapoa nem Ha3ao 8 HeDONbUOM PYKABe Henpu-
MEMHOU CNUPANLHOU 20NAKMUKU.

Oo6mmpHOe 00J1aKo ra3a M MbUIM HA4aJIo CKUMAThCS B TUIOTHBIN 1map. CUiTbl TpaBUTALIN TIPU-
TATUBAIM K HEMY Bce OoJIbliie 1 OOJIbIIe BEIIeCTBa, TEMIIEPaTypa U JIaBJIieHHe B €ro IeHTpe Hapac-
TaJIM U HAKOHEI[ BHIPOCIA HACTOJIBKO, UTO MPOU3OIIENT TePMOSACPHBIN B3pbiB. OT 00MIMs 0CBOOO-
JVBILICHCS SHEPTUU B KOCMOCE 3aropeJsiach elie OJHa 3Be3/a.

Kak vMeHHO Hayasicst 3TOT MPOIIeCC, Mbl He 3HaeM, HO paHbIIle 3TO CIy4aaoch OECUUCICHHOE
MHOXECTBO pa3, Ia ¥ 00pa30BaBIIAsICS 3Be3/la HUUEro 0COOEHHOTO COOOI0 HE MPEICTaBIISIIA.

3Be3/1a MpUIILIa BO BpallleHUe, MPUTATHBAS HA CBOI0 OpOUTY HEOOJBIIINE COCETHUE Tesla, KOTO-
PbI€ HAYAIU CIIMIIATLCA B KOMKHU. MOHCKyJIbI rasa 1 4aCTulibl IIbIJIN O6'beIII/IHH)II/ICb, 06pa3y51 KaMHU "
1eJIbIe ITTBIOBI; HEKOTOPBIE M3 HUX CTAIKUBAJIUCH JPYT C IPyrom, (GOpMUPYsI TPOMaIHbIe OYJIBKHUKH,
KOTOPBIE 3aTeM IMPEBPAIIAJIHCH B IIaHeTe3uMan. [ paBuTamus STux 0ObeKTOB BO3pacTaja, OHU IPH-
BJIeKQJTU K ceOe Bce OoJIbIIe BelecTBa, Co3/1aBasi pacKaJIeHHbIE, PACIIIABJICHHBIE TeJla — MPOTOTHITBI
TeX TUIAHET, KOTOPBIE MbI 3HAEM CETO/IHS.

O0pa3zoBasioch BOCeMb IUIAHET, a Ha TpeThel u3 HuX, currtas oT CoNHIA, TPOU30IILI0 HEYTO
MOMCTHHE 3aMevaTeibHOoe. BO3HUKININE HAa HEeW YCIIOBHUSI TIO3BOJIAJIM KU3HU 3aPOIUTHCS M PACIIBECTU
BO Bcelt kpace. [Iporiecc yBeHYasICS TIOSIBJICHUEM Pa3yMHOM KU3HU B (hOpMe CYITIECTB, CITIOCOOHBIX
3aJ]aBaTh BOMPOCHL: KaKk 00pa30Bajiach HAIllA IJIAHETa U KaK OHA CMOIJIA B3PACTUTh JKU3HB? DTH CyIIie-
CTBa Ha3BaJIM CBOE OymKaiiiiee KocMuieckoe okpyxeHre COMHEUHON CUCTEMOM, JIaiu 3Be3/ie UM
CouHile, a CBOIO TUTAHETY HAPEKJIU 3eMJIei.
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TanHCcTBEHHOE HAYAJIO

Taxosa kapmuna kpynnoimu maskamu. Bpemenem «nynv» ons Conneunoii cucmemvl cuuma-
emcsi momenm, npousouteouuti 4,567 murauapoa nem Hazao, a yxce 4,55 muaauapoa nem Ha3ao
ovL10 cghopmuposaro noumu 65 % naaremol 3emas.

Pannuii stan o6pazoBanusi COTHEYHON CUCTEMBI O3HaAMEHOBAJICsI Oy PHOM U KUITyUei JiesiTeb-
HOCTBIO. B TeueHue mepBbIX HECKOJIBKUX COTEH MHUIMOHOB JIET HEPEAKMMHU ObLTM CTOJKHOBEHUS
Mesxay HacesstionMy CONMHEUHYI0 CUCTEMY TellaMH — 3eMJIsl TIOJBeprajiach KeCTKOMY 0OCTpesty co
Bcex cropoH. [Tpumepro 4,53 MusuMapaa et Ha3aj, Korjia B OCHOBHOM «KapTHHA» OblIa yKe HaIlu-
CaHa M KpackKa BBIChIXaJla Ha XOJICTe MOJ, Ha3BaHWeM «MamoTka 3emiisi», pa3pasuiack Katactpoda.
3emuist oMyuymia CKOMB3SIIMN TpefaTebcKUil yaap B OOK: B Hee Bpe3asiach Apyras IlaHeTa pa3me-
pom ¢ Mapc. Ot yaapa B KOcMOC OpbI3HYJIM OCKOJIKH, U3 HUX CO BpeMeHeM 00pa30Bajiach Halla CITyT-
Huna — JIyHa. DHeprusi CTONIKHOBEHUsI PaCIIaBUJIa BEPXHUE CIIOW 36MHOW KOPBI M TIOTHOCTBIO N3Me-
HWIA TeOJIOTMIO TUIaHeThl. VicrapuBImiicsi Ta3000pa3HbIil KPEMHUIA, He BOIIeqIui B coctaB JIyHbl,
CKOHJICHCHPOBAJICS ¥ BBITAJI Ha 3eMJTIO B BUJIE OCA/IKOB — JIABOBOTO 10k /151. Ha Hameii mianere oopa-
30BAJIOCh MOPE U3 KUAKUX KaMHEW, 1 3eMJIsl pacIulaBuiIach 10 camoro siapa. PopMupoBaHue TBep-
J0i IOBEPXHOCTU HAYAJIOCh 3aHOBO.

TakoBa ofHa 13 rumnote3 oopasoBanus JIyHsl. Kak BbI yBUIMTE M03KE, OHA HE €IMHCTBEHHAS.
HecomHeHHO o1HO: OypHBIH NIepro]] B )KU3HU HAIled 3eMJIM MPOIOIIKAJICS JOBOJIBHO JOITO. 3aKOH-
YHUJICSI OH TaK Ha3bIBAEMOM MMOC/IETHEd METEOPUTHON OOMOapIMpPOBKO, KOTOpasi MPOU30IILIa TIPH-
MepHo 4,1-3,8 muwrapaa jget Tomy Hazaf. O cTereHr UHTEHCUBHOCTH M TTPOJIOJIKUTEILHOCTH STOTO
SMM30/1a B UCTOPHH 3eMJTH YUeHbIe BeAyT Je0aThl 10 CUX TOp.

Heoncyemoe HEMCTOBCTBO MPOUCXOIAIIMX B TY NMOPY COOBITUI — OJJHA M3 MPUYKH 3USIOIIETO
npobesia B HAIMX 3HAHUSAX O TOM, Kakoi 3eMJsi Morja ObiTh B TedeHue nepBbix 500 MUJTMOHOB
JIeT. DTa reoyoruvecKas Moxa Ha3blBaeTCs raJIeliCKUM 0HOM 1o uMenu [aneca, nim Auna, — 6ora
TMO/I3EMHOTO TapcTBa B ApeBHer [peryn. CIUIIKOM Majio JOCTOBEPHBIX CBECHUI, YTOOBI yUCHbIC
MOTIJIA COCTAaBUTh YETKYIO KAPTUHY BO3MOKHBIX ITPOKCIIECTBUI B TY TOPY; HEKOTOPBIE OTPHIBOYHBIE
CBEIEHMS MOKHO cOOpaTh U3 (PU3NYECKUX U XUMUYECKUX CBOMCTB OKPYKAIOIIEro HAC MUPA, Pe3yJib-
TATOB HAYYHBIX SKCIEPUMEHTOB, HAOMIOEHUI IPYyrUX aCTPOHOMUYECKUX OOBEKTOB U KOMIIBIOTEp-
HOTO MOJIETUPOBAHMUSI.

Hayka e crout Ha mecte. IIpsIMO B 3TOT MOMEHT OCYILECTBIISIIOTCSI UCCIIEIOBAHMSI, KOTOPBIE
TMO3BOJISAT OTBETUTHh HA MHOTHE M3 STUX BOMPOCOB; BCE BPEMsl JOOBIBAIOTCS HOBBIE JaHHBIE, TIPOBO-
AATCS HAOMIOAEHUS U CTPOSTCS pa3iudHble Mojienu. Haim 3HaHusI poBepsIIOTCS U MepenpoBepsi-
I0TCSI C YY€TOM HOBBIX Pe3yJIbTaToB. YacTo yueHbIM MPUXOOUTCS MEHSTh CBOM, YK€ YCTOSIBIIMECS
B3IJISI/IBL.

OnuH U3 BOIPOCOB, Ha KOTOPBIE 0 CHX IMOP HET OTBETA: KaK MOJTYyYMJIOCh, YTO 3eMis TpH-
oOpesia Tak MHOTO Bofbl? Benp oHa 10BosbHO Om3ko K CoONHIYY M Ha Hel ObUIO CIIMIIKOM KapKo,
YTOOBI BOJA MOIJIa TIPOCTO CKOHAEGHCUPOBATHCS B TA30BOM OOJIaKe B MEpUOJ] 0Opa30BaHMUSI MIAHETHI.
B mo6om ciiyyae Bofa qomkHa Obula UICHIAPUTHCS TTPU YYJOBHUIITHOM CTOJIKHOBEHHHU C MHBIM TEJIOM,
KOTOpOe MpuBesio K oOpazoBanuio JIyHsl. Bo3amoxHO, Bofa nosiBuiiach Ha 3emJie Mo3xe — Halpumep,
ObL1a 3aHEceHa BO BpeMsl MOCIieJHEN MEeTEOPUTHOM OOMOApAUPOBKY JIEATHBIMUA KOMETAMH U aCTepo-
uamMu U3 BHeIIHUX 30H COTHEYHOH CHCTEMBI.

Crenyronumii BOmpoc: Korjaa MMeHHO 3emJist 063aBesiach kopoi? CerogHsIHsAsS Kopa Mo4TH
TMOJTHOCTBIO COCTOUT U3 KAMEHHBIX MOPO], BO3PACT KOTOPHIX HE IMpeBbIIIaeT 3,8 MuuMapaa jer. 1o
3HAYUT, YTO CJIE/I0B MH(EPHAIBHOIO raIeliCKOro Neproyia Ha MOBEPXHOCTH MIOUTH HE OCTaIOCh. bosb-
IIIMHCTBO JPEBHUX YTECOB CUIILHO M3MEHIJIOCH 071 BJIMSIHAEM TeMIlepaTyphl 1 AaBieHus. Koe-kakyio
BaXXHYI0 MH(OPMALIMI0 MOKHO M3BJIEUb U3 KPOILIEYHBIX KMBYUMX KPUCTAJUIOB — LIMPKOHOB, COXpa-
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HUBILMXCS IO HAIIMX JTHEW CO BpeMeH ITyOOKOH IpeBHOCTU. B COBOKYITHOCTH C MOCTOSTHHO COBEp-
IIEHCTBYOIIMMICS] METOIAMH MUK POAHAIN3a OHA MOTYT ITOMOYb YYEHBIM JOOBITh 3HAHUSI, KOTOPBIE
CIIOCOOHBI COBEPIIUTD NIEPEBOPOT B MPEACTABICHUSIX 00 UCTOPUU paHHEH 3eMIIu.

Ectp 1 eme oguH crnoco® MoMyyuTh 3HAHMS O TafgeickoMm mepuofe. ['eonoro-pa3BeqovHbie
padotsl Ha JlyHe 1 Mapce Moriv Obl IPOSICHUTD, KaKoi Obl1a 3eMJIs 0 BEJTUKOTO CTOIKHOBeHHMS. B
OTJIMYME OT 3eMJI Ha TIOBEPXHOCTH ITUX HEOECHBIX TeJT MOKHO HAMTH UCTMHHO JPEBHUE TIOPOIbI,
MOTOMY YTO OHHM HE TMOJIBEPrajvCh MOBTOPHOMY IUIABJICHHUIO, KaK 3TO ObUIO Ha Hallel riaHere. Mol
MOXEM JIaKe BHITSHYTb CYACTIIMBBINA JIOTEPENHBI OUJIET TI0 TEONIOTMY — HAlTH KYCOK OT raJelcKOi
3emui, OTKOJIOTHIN OT MAaTEPUHCKO! TUIAHETHI TIPH y/lape acTepOUa M BBIKUHYTHIN B OTKPBHITOE TPO-
CTPAHCTBO, KOTOPBII BIIOC/IEJICTBUM MOT HailTh ceOe mprictanuiie Ha JlyHe niam Ha Mapce.

TakoBBI OCHOBHBIE CBEIEHUSI O TOU TIope, Korjaa 3emist ObljIa COBCEM MOJIONION. 3arlOMHHUM HX.
A Tenepb BHUKHEM B CyTh Te€X MPOOJIeM, KOTOpbIe HE JAIOT CraTh MO HOYaM JIIOASAM, TIOCBATHUBIINM
ce0s1 HayKe 0 3emie, a Takke acTpopU3UKaM U CTIEIMATICTaM B 00JIACTH MaIe0OUOIOTHH.
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Hama 3aragoynas JIyna

O6BsicHumov npoucxodgicoerue Jlynol ouenv mpyoro. Imo noucmure donrvutas npoonema. Hu
00Ha Opyeasi naarema 8 COAHEUHOL cucmeme He MOXCen NOX8ACMAMbCsi CNYMHUKOM, KOMOPblii Obln
Obl HACMONLKO BeNUK 8 CPABHEHUU C Hell, Kak JIyna 6 cpasHenuu ¢ 3emaeii: pazmep JlyHol npegol-
waem uemeepme ouamempa 3emau. Ecmv eunomesa, umo opyaue naanenl Mo2au 3axeamums c60u
HeboNbUUe CRYMHUKU, K0204 OHU CAYUALIHO nposemanu mumo. Ho é cayuae ¢ Jlynoti smozo ne moeno
NPOU30UMU: OHA nNpedcmasnsien coool CAUUKOM Ooavioe HebecHoe meno. B 1879 200y acmporom
Lwcoposc Japsun, cvin Yapavsa Jlapsuna, évl0eunyn opyeyio eunomesy. OH NPeOnonodcun, umo
MOn00as 3emas 8pauanacs mak Oblcmpo, 4mo pacnandce Ha KYCKu, 0OUH U3 KOMOPbIX Omaemen 8
KocMoc u npespamuncsi 8 Jlyny.

Ata uaes ObUIa JIOBOJBHO MOMYJISIPHA KaKoe-TO BpeMsl, HO B Hauajie XX Beka Brajla B HEMU-
JIOCTh: CHEUMATUCTHl 10 TUIAHETAPHOW AWHAMUKE TMPOBEIM pacyeThl U OOHAPYXKWIU, YTO ITOTO
HE MOIJIO NPOU30UTH. [l pacKona TUIaHeThl HYKHO, YTOOBI IIEHTPOOEKHasi CHJIa, HalpaBJIeHHAsI
HapyKy, OblTa OOJIbIIIEe TPABUTAIIMIOHHON CHIIBI, HAIPABJIEHHON BHYTpPb; 3eMJIsl IOJKHA ObUia Bpa-
IIaThCs1 HEBMMOBEPHO OBICTPO M COBEPIIATh OWH 0OOPOT 32 /IBa Yaca, YToObI CpaboTa STOT CLIEHAPUIA.

Ha cmeny uzee JlapBrHa MpUIIIIa TUNOTe3a TUTAHTCKOTO CTOJIKHOBEHUsI, COIJIACHO KOTOPO B
3eMJTIo TI0 KacaTeJIbHOW Bpe3aJioch HeOecHoe Teslo pa3Mepamu npuMepHo ¢ Mapc (cum. puc. 1.1). Ha
panHuX 3Tanax B COIHEYHOM chcTeMe ObUT HACTOSIIINI BUXPb U3 HEOECHBIX TeJT; HEYIUBUTEIBHO, YTO
B KaKHe-TO MOMEHTBI ITPOU3O0IILIHA CTOIb KOJIOCCAJIbHBIE TTOBPEKICHUSI.

TeM He MeHee TUIoTe3a TMraHTCKOro CTOJIKHOBEHHMSI He MOJTyYrIia IOATBEPIKIeHU s B XOJIe aHa-
J13a KaMHeW, prBe3eHHbIX ¢ JIyHbI acTpOHaBTaMu MHUCCHU « ATIOJUTOH». Ecii Obl 9Ta runoTesa Oblia
BEpHA, HEKOTOPHIE JIYHHbIE KAMHH JIOJKHBI ObLTH Obl UMETh BHE3EMHOE TIPOUCXOK/ICHUE W TTPUHA-
JiexaTh HeOECHOMY Telly, KOTOpO€ CTOJKHYJIOCh C 3eMJIeil; HO MX COCTaB, BKJIIOYAst U30TOITBI KUCTIO-
pona, Xpoma, Kanus ¥ KpeMHHUsI, OKa3aJcsl UICHTHUYEH 3eMHbIM KaMHsIM. Kpome Toro, HekoTopsbie
00pasIbl — MPEATONOKUTETHHO, U3 JTYHHOM KOPBI — cofiepkayu Boay. [Ipy ruraHTCKOM CTOJIKHOBE-
HUHM JOJKHO OBUIO BBIIENTUTHLCS TEIJIO, KOTOPOE PACILIaBHIIO Obl KAMHH, U BOZIBI OBl HE OCTAJIOCh.
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Puc. 1.1. BepHa i1 runore3a npoucxoxieHus JIyHsl B pe3yJbTare TMIaHTCKOrO CTOJIKHOBEHUA?

Ho He Bce norepsaHo. Ecin 1axe He paccMaTpyBaTh YMCTO YMO3PUTENIBHYIO UEI0, YTO BHYTPH
3eMJTi B30pBAJICS €CTECTBEHHBIN SEPHBIA PEaKTOP M BBIOPOCKII B KOCMOC YacCTh IJIAHETHI, MOKHO
MyTeM MOJEJIMPOBAHUS TOKa3aTh, YTO CYIIECTBYIOT TaKHUE€ THUIIbI CTOJKHOBEHHs, KOTOPBIE MOTYT
BbIIEpKaTh KPUTUKY B CBOM aJipec.

Marus Kyk, corpyanuna amepukaickoro uHcrturyta SETT (ot anrin. Search for Extraterrestrial
Intelligence — «monck BHe3eMHOro pasyma») (MayHtuH-Belo, Kamudopuus), u Capa Crioapt u3
Kamudpopuuiickoro ynusepcutera B [eiiBuce (KanudopHus) ycraHOBUIM, 4TO Ui 0Opa30BaHUS
JlyHBI B pe3yJbTaTe CTOJIKHOBEHHsI He 00SI3aTeIbHO JIOTKEH ObLT TPOM30MTH CHIIBHBIN yap 10 Kaca-
TEJIbHOI OYeHb MACCUBHOTO Tesa. [JocTaTouHO OBUIO TOTO, YTO B MPOLUIOM 3eMJIsl Bpallaiach ObICT-
pee; Toraa Tesio MorJio ObITh B Ba pa3a MeHble Mapca, HO, CTOJIKHYBIIUCH ¢ 3eMJIei, yIapHUTh €€ MOj
Oosee KpyThIM YIJIOM U BOH3UTBCS JOBOJIBHO TIIyOOKO B HaIlly IJIaHETYy. B pesysbTaTe KOMIbIOTEp-
Horo monenrpoBanusi Kyk u CTioapT MPUIIUIH K BBIBOLY, YTO OT TAKOTO COOBITHSI MOIJIO BbIIETUTHCS
JAOCTATOYHO MHOTO SHEPTUH, YTOObI Ha 3€MHYI0 OPOUTY OT B3pbIBa BHIOPOCHIICS ILIEH(, COCTOSIIHUIM
U3 YMCTO 3eMHBIX KaMeHHbIX nopof. Torga m3otonHelil coctaB JIyHbI M HE IOJKEH OTIIMYATHCS OT
3€MHOTO.

Eme ogHy BepcHIO TMUTAHTCKOTO CTOJKHOBEHHSI, HO B OoJiee «JIerKoi» hopMe, MpeyioKuia
Po6un Kanan — amepukanckuit actpodusuk u ranerosnor u3 K0ro-3anagHoro uccienoBaTeabeKoro
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uncruryta (boynnep, Konopano). Ona paccMoTtpesna ciiyvaid MeJIEeHHOTO CTOJIKHOBEHHSI JIBYX IjIa-
HEeT, KaX/Jasi U3 KOTOPBIX MTPUMEPHO B [IBa pa3a MeHbllle 3emian. B pesynbrare cnusiHus ten oOpa-
30BajIach Hallla IJIaHeTa, a Ha oMo JIyHBI OCTaiCh «OTXObl». Takum oOpazom, u 3emis, u JlyHa
MOIJIA 00pa30BaThCs U3 OMHUX U TeX Ke UHTPEAUEHTOB.
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Anx Ha 3emue?

Xaoc, cywecmeosasuiuti Ha parnux smanax 8 ConHeuHoli cucmeme, Obln NOUCHUHE HEONUCYEM.
Tena pasuwix pazmepos mo u 0eno cmanAkueaaucs opye ¢ opyeom. He monvko Hawa naanema ucnot-
Mmuléana curvHvle yoapul. Ymobdvl NOHAMb, HACKONLKO CUALHO HeDeCHble meaa MoAomuau opye opyed,
00CMAMoOYHO NOCMOmpemv Ha AYHHble Kpamepwl. Ha 3emae mol He 8uduM nOO0OH020 YpPOoHa, Nomomy
Umo cneobl OM BMANUH ObLAU C2AANHCEHBL BEMPAMU, QOHCOAMU U NPOUECCAMU HCUSHEOESTMENLHOCTIU
8 pacmumenbHoM Mupe.

AHanu3 KamHeH, JOCTaBJIeHHBIX C JIyHBI acTpOHAaBTAaMM MHUCCHM «ATOJUIOH», TIOKa3al, 4YTo
HanOoJiee MHTEHCHBHBIE Yapbl 3eMJIsl CTIBITBIBAJIA BO BpeMsI MOC/IEIHE METEOpUTHON Oombapiu-
POBKH. YUeHBIe MONaraioT, 4To U J10, U BO BpeMsl 3TON OoMOapIupoBKY 3eMJist ObLIa KIyder aicKoi
6e3qHoi. CIMIIIKOM BBICOKAsl TeMIlepaTypa W OTCYTCTBHE BJIaru He Mperosiaraid HATNIUs KU3HA
B Kakou-1moo (opme. YciIoBUs HEMHOTO YIyUIIWIMCh TOJTBKO B TOT MOMEHT, KOrJ]a 3aKOHYMJIACH
O6omOaparpOBKa METEOPUTAMU M HACTYIIUJI apXeHCKuil 30H (cM. T1aBy 2). M TobKO TOra KU3Hb Ha
3emie Hauasia MOCTENEeHHO 3aBOEBBIBATH ceOe MO3MIIMH.

OpHako B TIOC/IEIHUE TOMIBI TUTIOTE3a TOC/eTHEe METEOPUTHON G0MOApAUPOBKY HavYasa TOI-
BEpraThCsi COMHEHUSIM C pa3HbIX cTOpoH. Hanbornee pagukanbHble BHICKa3bIBaHHS CBOASITCS K TOMY,
YTO JIAaHHBIE, CBUICTEILCTBYIOIIME O CUJIbHON OomOapaupoBke JIyHBI MeTEOpUTaMH, MOIIU OBITh
HEBCPHO MCTOJIKOBAHBI: BCE 3aBUCUT OT TOI'O, KaK TPAKTOBATh HaﬁHeHHblﬁ ACTpOHAaBTaMM1 O6pa3HbI.

OO0pa3ipl rpyHTa ObLTH COOpaHbI M3 pa3HbIX MecT Ha JIyHe. Tem He MeHee ¥cclieIoBaTesu Cuu-
TAlOT, YTO BCE 3TH 0Opa3iibl MOT'YT OBITh CIIEICTBUEM OTHOTO U TOTO K€ COOBITUS — MPH YAape WK
yZlapax MEeTeopuTaMu, B pe3ynbTare 4ero Bo3HuK bacceitn ok zieit — 60bIoe TEeMHOE MATHO Ha JIyH-
HOH MOBEPXHOCTH, KOTOPOE SIBJISIETCS YaCThI0 MILTIO30PHOM KAPTUHKY IO/l Ha3BaHUeM «YesloBeK Ha
Jlyne». Bce a1 (pparMeHTHI MOTYT OBITB CIIECTBHEM OIHON OOMOAPAMPOBKU: KAMHHU PA3JIETENHCh 110
JIYHHOW TIOBEPXHOCTH M CO3/IaJIM BIlEUaTJIeHWE MHOTOUMCIIEHHBIX COYAapEeHHiA, XOTSI Ha CAaMOM [ieJie
TaKUX COyJAapeHUI MOIJIO OBITh TOpa3no MeHblle. Eciu 6ombapaupoBka Oblia He CIUIIKOM WHTEH-
CUBHOM, Ha MOJIOAON 3eMJie MOIJIM CYIIECTBOBATh HE TAKUE YK aJICKUe YCIOBUSI.

CBuzeTenbCcTBa O TOM, UTO B TafiefiCKUI Meproj1 Ha 3eMiie CyIecTBOBAIM Oojiee MATKHE YCIIo-
BUA, YEM MEPBOHAYAJIBHO CUHUTAJIOCH, ITPUXOOAT TAKIKE U U3 JPYIUX UCTOYHUKOB. BosbMeMm cambIx
KPOIICYHBIX CBI/I)IGTGJIGIZ — HUPKOHBI. D1 MMPOYHLIC KPUCTAJJIbI U3 CUJIMKATA TUPKOHU A, B JJIMHY HE
MIPEBHIIIAIIINE MUJUTMMETPA, OTHOCATCS K CTaperiM oOpa3oBaHusM Ha 3emiie. OHM BBIKHBYT,
ecyii ux npoxaputh npu temneparype 1600 °C, u He packpoiaTcs, I0ro NpojiekaB B pyciie peku
¢ OypHBIM TeueHueM. [ eooru ocoOeHHO MEHAT UX 3a TO, YTO OHU CIIOCOOHBI YIIEIeTh B TOJIIE Oca-
JOYHBIX OTHO)KGHHﬁ, AaXe €CJIM Ha HUX CBEPXY JABUT HE OAHA TOHHA, 1 HC NNOABEPrHyTCA HUKAKUM
MeTamopdo3am WM TuiaBiieHnio. JIpyrue BemecTsa Ha 3T0 He CIIOCOOHBI.

]_[I/IPKOHLI MOKHO HaWTH MOBCIOY. Onu BCTPEYAIOTCA MOYTU BO BCEX TUIIAX I'PAHUTOB, KOTO-
pble 00pa3yIoTCs MPH MeperuIaBIeHUH OPOIb BHYTpY 3eMitd. [I0ToM 3TH rpaHUTHI TOHUMAIOTCS Ha
MOBEPXHOCTD 1 oXJaxgalorcs. [Ipu oTBepaeBaHNM rpaHUTA CONEPKAILIUIACS B PACIUIABJIEHHOM Mate-
puajic LlI/IpKOHI/Iﬁ 3aXBaTbIBACT CUJIMKATBI — COJIM KPEMHHUEBBIX KHUCJIOT — U KPUCTAJUIM3YETCA B BU/IC
LIMPKOHOB. VX 4acTo MOXHO HalTU B OCAJ0YHBIX MOPOJAX, MOIBEPrIIMXCS IPO3UU, B pe3yJibraTe
Yero OHU OCBOOOXKAAIOTCS U3 UCXOAHBIX TPAHUTOB.

B 3ananHoit ABcTpaiuu ecTb X0MBbl 1of], Ha3BaHueM Jkek Xusuic. Bo3pacT aTux ckajl okoso
3,7 mwumapaa jet. B 3tux xonmax ObLTM Hafi/IeHbl IIMPKOHBI, KOTOPBIE U 3aCTABUIIM YCOMHHUTHLCS
B 000CHOBaHHOCTY TIEPBOHAYATILHOTO BEPAMKTA, BHIHECEHHOTO TaJIelicKoMy Tieprony. Bo3pact stux
LMPKOHOB, OIIPE/IEIEHHBIN 110 METOY PaAMOAKTUBHOIO pacraja ypaHa (cM. IJiaBy 2), OKazaJjcs ele
OoJTbIIIe, YeM BO3pACT CAMUX XOJIMOB. [[JIs1 O/IHOTO IIMPKOHA, HATIPUMED, TIOTyYeHa olleHKa B 4,4 MuJI-
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Juapya JeT. To 3HAUMT, YTO BEIIeCTBa B TBEPIOM BUE CYIIECTBOBAIM HA IOBEPXHOCTU 3eMJIH YKe
yepe3 200 MUWUIMOHOB JIET TIOCJIE €€ POXKICHUS.

Bonee TOI0, YYEHBIC HAILJIX BHYTPU LHUPKOHOB BKJIIOYCHHA IMOCTOPOHHUX BEHICCTB — CJICOBI
KBapIia, CIIO/Bl U TOJIEBOTO IImara. ITO O3HAYAeT, YTO IIMPKOHBI 0Opa30BaIMCh U3 PACILIABJICH-
HBIX, Hp606pa3OBaHHLIX 0CaJOYHbIX OT)IO)KCHI/II;'I, KOTOPBIC MOINIM U3HAYAJIbHO HAITOMWHATDL JKUIKYIO
I'pA3b WIH TJIMHY. HpOBeIICHHHﬁ AHaJIM3 MOKa3aJjl, YTO JPEBHUC HHUPKOHBI COACPKAT BBICOKHME KOH-
[EHTpalMU N30ToMa Kuciaopo-18. Eciu cpaBHUBATE pa3Hble MOPO/BI, TO Te U3 HUX, YTO 0Opa3yIoTCs
MIPY HU3KOH TeMIlepaType BO BIAXKHBIX YCIOBUSIX, KaK pa3 U CTPEMSITCS MOIJIOMATh OONbIle KUCTIO-
pona-18.

ITOT BBIBOJ, MOATBEPKAAETCS M OLIEHKAMU COJIEpKaHUsI IPYTHUX JIEMEHTOB B IMpKoHax. CKiia-
ObIBaeTcsl BIieyarmienue, uto 4,4 Muwumapaa JieT ToMy Haszan 3emiisi Oblla BOBCE HE OKEaHOM W3
Marmbl, a TBEPABIM, ITPOXJIAAHBIM U BJIA)KHBIM MHUPOM. MOpH, 03€pa U OK€aHbI NOJKHBI IIOKOUTLCS Ha
TBEPIOM MOBEPXHOCTH; CKOpee BCEro, 3eMHasi Kopa 00pa3oBajach JOBOJIBHO PaHO, a €ClIM Ha 3emJie
ObL1a )KUIKas BOJA, TO IOJKHA OblTa OBITh M TUIOTHAS aTMOC(epa — B IPOTUBHOM CJTyJae BOjia MCIa-
puitach Obl ¢ IOBEPXHOCTU. Al Ha 3eMJie HeXJIaHHO-HEeraJaHHO OOepHYJICS BIOJHE KMBOTBOPHBIM
MECTOM.
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Korjga Bo3HuK A *KH3HD?

Hoesi 0 mom, umo ycaosusi Ha 3emae 6 2adelickuti nepuoo Obiau 6onee XONOOHBIMU U 8AANC-
HbIMU, YeM NePBOHAUANbHO CUUMANOC, NEPEKAMUKAEMCS ¢ NOAYUEHHBIMU HeOABHO — XOMsL U He bec-
CNOPHBIMU — CBUOETNENLCMBAMU O CYULECIBOBAHULL NEPBLIX HCUBBIX OP2AHUZMOS.

Bepuemcs cHoBa B 3anannyio Apcrpanuio. Ha modepexbe [Tunbapa, k ceBepy oT XomMoB [[xek
Xuic, oOHapyKeHbl OKaMEHEJIOCTH, COIepKalllie HaJekKHble JaHHBIE O TOM, YTO IEPBbIe KHUBbIC
OpraHu3Mbl MOsSIBUIMCH Ha 3emwiie 3,43 muwutnapaa jier Tomy Hasaa. B ckammcteix nopogax FOro-
BananHou ['pernanyu ObLIM HalIEHBI XMMUYECKHE TIPU3HAKY elle Oojiee IpeBHUX (POpM KU3HHU,
KOTOpBIE MOIJIM BO3HUKHYTH 3,8 MWIIMap/a JeT Ha3aj, — HO 3TU CBEJICHUS CUMTAIOTCS HE BIIOJTHE
JOCTOBEPHBIMH.

B 2015 rony uccnepoparenu dmu3ader bemn u Mapk Xappucon u3 KanmdopHuiickoro yHu-
Bepcutera B JIoc- AHJKeslece COBMECTHO C KOJIJIEraMK OOBSIBIJIM O TOM, UTO HAIIUIY YIIIepo B hopme
OPraHUYECKOro COeIMHEHU I BHYTPH M PKOHUEBOTO KpHCTa/UIa. ['pyrna yueHbIX MpoaHaTu3upoBaia
6onee 10 000 MPKOHOB, OTHOCSIIIIMXCS K TaJIECKOMY M apXelCKOMY 20HaM. B oflHOM W3 rajeii-
CKUX KPUCTAJJIOB, HAUJEHHBIX B X0mMax Jxek Xuuic, OHM OOHAPYKIJTU KPOIIeUHbIe KPYIUHKY, UIH
BKJIIOUEHHU ], TpacuTa. ITOT rpapuT MOT MONACTh BHYTPb LIMPKOHA ITPY €10 (pOPMUPOBAHUM MOPSIIKA
4,1 MusuMapa JieT Haza/l.

VueHble ucclieqoBaIv H30TOIBl YITIepoia B IByX TaKUX TPahUTOBBIX BKIIIOUEHHSAX U OOHApY-
KUJIM, YTO JJIs HUX XapaKTepHbI BRICOKWE OTHOIIEHHUS U30TOMa yriaeposa-12 k uzororty yriepon-13.
70 SIBJISIETCS CBUAETETLCTBOM UX OMOJIOTMUECKOTO IPOUCXOKICHH S, TOTOMY YTO KUBBIC OPraHU3MBI
MPEeUMYIIECTBEHHO MOTJIONIAIOT yriepos-12.

OOt XUMUYECKHIA COCTaB KPUCTAJUIOB IIMPKOHA MOIPa3yMeBaeT, YTO OHU 00pa30BAJINCh U3
OXJIAKIGHHON Marmbl, KOTOpasi BO3HUKJIA MIPU TUIABJIEHMH OOTaThiX MJIOM OCAJIOYHBIX OTJIOKCHHI.
NmenHo Takas cpejia 61aronpusTHa 1Jisl COXPAaHHOCTH OPraHUIECKUX OCTATKOB.

B 2017 romy Matthio [lonn u3 YHUBEpCUTETCKOro Kojuleqka JIOHIOHA M ero KoJUleru cooo-
WK O HaXOJKe ele Oojee ApeBHel KU3HU, OOHAPYKEHHON MU B OKAMEHEJIOCTSIX, BO3PACT KOTO-
PBIX OJIM30K K rajeiickomy nepuoay. OkameHenocT! ObUTH coOpaHbl B 3eieHoKkaMeHHOM Tosice HyB-
BYaruTTyK — Ha BOCTOYHOM Modepexbe ['yn30HOBa 3a11MBa B CEBEpHOUM yacTh MpoBuHIMK KBeOek
(Kanaga). Ix Bo3pacT coctaBisieT 1o KpaitHen mepe 3,75 Muwiiapa JieT, XOTsl HeKOTOpbIe Te0JIoru
YTBEPXKJIAIOT, YTO UM He MeHee 4,28 Muurapaa. Takum 06pa3oM, 3TH HAXOAKW HEMHOTMM MOJIOKE,
YeM cama Hallla IJIaHeTa.

Kak 1 Bce KaMHM Takoro pojia, OHU TIOIBEPIIIUCh 3HAYUTEITLHBIM U3MEHEHHSIM 32 BPEMsI CBOETO
cymiecTBoBaHus. YacTb BpeMeHU OHU TTPOBEITU ITTyOOKO BHYTPH 3€MJIH, T/Ie IO BJIUSTHIEM BBICOKUX
naByieHU# U Temnepatyp cBbiie S0 °C X0opoIlo corpeBajiuch U CHIIbHO J1e(popMUPOBATIUCH. Y Teo-
JIOTOB €CTh OCHOBAHUS CUUTATh, YTO T KAMHU OOpa30BAJIUCh HA JIHE MEPBBIX 3eMHBIX OKEaHOB B
MPUCYTCTBUY JPEBHUX TTyOOKOBOIHBIX TMIPOTEPMAIbHBIX NCTOUHUKOB.

Jlon1 OCHOBBIBaeT CBOE yTBEpiKJIEHHME Ha aHaJM3e MOpOojl, OOraThiX KeJie30M, KOTOphIe BO3-
HUKJIM BOKPYT' OTHOCUTEJIBHO «XOJIOAHBIX» (C Temreparypoil MeHee 160 °C) noa3eMHbIX UCTOYHU-
KOB. DT MOPOJIBI COAEPKAT MUKPOCKOITMIECKHE BOJIOKHA W TpyOUaThie CTPYKTYpPhl OKCH/IA XKeye3a
— MOIOOHBIE CTPYKTYPhI 00Pa3yI0TCsI B pe3yJibTaTe JAeATeIbHOCTH OAaKTepHid, KOJIOHUH KOTOPBIX O0U-
TAIOT ¥ B HACTOSIIIEE BPeMsl B MOJIOKKAX BOJIM3H ITYOOKOBOIHBIX THAPOTEPMATbHBIX UICTOYHHKOB.

Bornee Toro, BemecTBo MOOIM30CTH OT ITUX BOJIOKOH COICPKUT YIJIEPO/ C BHICOKUM OTHOITIe-
HUeM yriiepoa-12 k yriepomy- 13, 9to Takke roBOpUT 00 OpraHuIeCcKOM MPOUCXOKAeHUH. YacTHIHO
9TOT YIJIEPO/l HAXOAUTCS BHYTPY KPUCTAIIIOB, COCTOAIIMX U3 Oorateix hocopom MuHepaios. U 3to
TOKE HAMeKaeT Ha CJIe/Ibl KU3HEIEATEIbHOCTH MEPBHIX MUKPOOPraHU3MOB: (pochop, ocBoOOk 1ae-
MBI TIPU pacriajie TUX CyIIeCTB, MOKET BCTPAMBATHCSI B MUHEPAJIBI.
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Ecnu ymactest monTBepamTh MOMyUYeHHBIE HAXOAKHW, CPOKM BO3HMKHOBEHHS XKM3HU Ha 3emiie
MOXHO OyIeT OTOABMHYTh M CUMTATh, YTO XKW3Hb Npousonuia 4,29 muwimapaa et Hazaa. Utak,
3emuist Moruia ObITh 3acesieHa Ha YUBJIEHUE PaHo, eIl A0 NOCeHE MeTeOpUTHON OOMOApIUpPOBKH.
Kpome Toro, 3To Oyner 03Ha4aTh, Y4TO XU3Hb BO3HHMKJIA BOKPYT TIYOOKOBOJHBIX MCTOUYHHUKOB, I7IE
OYeHb MaJIO MJIM BOOOIIE HET COTHEYHOTO CBETa, TO €CTh OPraHU3MbI JOJKHBI ObLIIM 3BJIEKATh SHEP-
TUI0 U3 Te0TepMaJIbHBIX TpoLieccoB. Takoi BHIBOA MOMOT Obl COITIACOBATh TEOJIOTMYECKUE CBE/ICHUS
U pe3yJIbTaThl TEHETUYECKUX U OMOXMMUYECKUX HCCIECIOBAHUI, KOTOpPHIE YKa3bIBAIOT, UTO KU3Hb
TMOSIBUJIACH B TIIyOOKMX THUIPOTEPMAIBHBIX O0JACTsIX, & HE B MEJIKOBOJHBIX M 3aJIMTHIX COJTHEUHBIM
CBETOM MECTaX, IJie HAXOJSAT MHOTO JPEBHUX UCKOMAEMBIX OCTATKOB (CM. IJIaBy 8).

OpnHako BOMpOC O TOM, KOTI/Ia UMEHHO BO3HHMKJIA KU3Hb, ellle He 3aKphIT. Hu oqHO U3 nccneno-
BaHmii He sABsiercs Ha 100 % yoenutenpHbM. ['pyrina XapprcoHa MpU3HAET, YTO CYIIECTBYIOT TaKkKe
Y HEOpraHMUYEeCKHe MyTH, KOTOPbIE MOIJIM MPUBECTH K MOBBIIIEHHOMY COICPKAHUIO JIETKOTO M30TOMNA
yIaepona B TaIelicKux ycloBusix. Y ype3BbIYaiiHO YIMBUTEIBHO, YTO XPYIKHUE MUKPOCKOIUYECKHUE
CTPYKTYpBI, HaiiieHHble J[{0AJ0M, BBUKWIIM B TIOPOJAX, KOTOPBIE MOABEPraich ACHCTBHUIO BBICOKMX
TeMIIepaTyp 1 JaBJIeHUH ITyOOKO MOf 3eMIIeH.

Hogwtiit 632250

Crousno HaM BOOOPa3UTh, UTO UCTOPHS IOHOW 3eMJIH BHIILIBIBAET U3 TyMaHa,
KaK MOsIBUJIMCh HOBbIE IaHHBIE, KOTOPbIE TAIOT MOHSATh, YTO HE BCE TaK MPOCTO.

Honanbn Jloy u3 Crandopnackoro yHusepcutera (Kamudophusa) u
€ro KOJJIETW COpPOK JIeT 3aHUMAJIMCh WCCIIEJOBAHUAMHU [IPEBHUX CKAJIMCTBIX
oOpazoBaHmii B BoctouHOH yacti KOxxHO# Adpuku — nosice Bapoepron. [IBaauars
IAATh JIET Ha3ajJ OHU HAILIM YeThipe CJosi ChepUYecKUX YacTull, KOTOpbIE, IO-
BU/IMMOMY, CKOHJICHCUPOBAJIUCh U3 OOJIAKOB UCTIAPUBILIMXCS KamHel. JIoy roBopur,
YTO 3TO Clie[bl YEeThIPeX KPYIHBIX yIApOB METEOPUTOB, KOTOpbIE MPOU3OILIUA B
npoMmexytke ot 3,5 mo 3,2 mwumapna Jer Hazan. B 2014 romy srta rpynna
uccreioBatesiell cooOImia enie 0 YeThIpeX CIIosIX, OTHOCSIIMXCS K TOMY e
neprony. Ilo MHEHUMIO yuYeHBIX, 3TH BOCEMb KPYIHBIX METEOPUTHBIX YIApOB,
KOTOpble UMEIM MeCTO B TeyeHue 250 MUJUTMOHOB JIET, YKa3bIBalOT HA TO, YTO
NOCIIeJHSIs1 MeTeOpUTHAsE 60MOapIMpOBKa AJIMIIACH JOJbIIE, YeM IPUHSTO JyMaTh,
Y COLIUIA HAa HET TOJIbKO MPUMEPHO 3 MIWUIMapa JieT ToMy Ha3af,.

Takue cuIbHBIE YIapbl TPEBOCXOAST BCE, YTO UCIIBIThIBATA 3eMJIsi C MOMEHTa
TNOSIBJIEHUS] MHOTOKJIETOYHBIX KMBOTHBIX. OT ymapa actepoupa, MPUBEIIIEro K
rubeny JMHO3aBPOB, OCTAJICS CIIOW chepuuecKux vactul (cepys) TOMIMHON B
HECKOJIBKO MWLIUMETpoB. Ciou, kotopble OTKpbul Jloy, uMeror tomuudy ot 30
10 40 caHTUMETPOB. DTO 3HAYMUT, YTO ACTEPOU/IbI, MAJaBIIME HA 3eMIII0, UMEIU
MOMEPEYHUKH MO KpaiiHell mepe 20 KUJIOMETPOB; BO3MOKHO, HEKOTOPbIE U3 HUX
ObLH ertie Oosbliie, mpesbimas 70 kuiomeTpoB. Eciu Obl ceituac 3emiist ucnbITana
NOIOOHBIE YAAphl, HA TIAHETe TIOUTH HE OCTAJIOCh Obl HU KUBOTHBIX, HM PaCTEHUIA;
HO B TO BpeMsl BCSl XKM3Hb OblIa COCPEIOTOUEHA B BOIHON CTUXHMH, K TOMY K€ OHA
ObLJ1a OIHOKJIETOYHOM.

Jloy cumtaer, 4YTo OIMH M3 TAKMX MOIIHBIX YAapOB MOI' HarpeTh armocdepy
1o coteH rpaaycoB Llenbcusi U ucnaputh BEpXHMM ciloil okeaHa TosmHon 100
MeTpoB. Ha MpoTHBOIONIOKHON CTOPOHE IJIAHETHl MUKPOOBI MOIIM OJ1arornoixyyHo
MepEeKUTh BO3HUKIIIKE MPU STOM I[yHaMH U JIOXKIU U3 pacKasleHHbIX Kamueil. Ho
HEKOTOPBIM TPYIaM OPTraHM3MOB, TAaKMUM Kak (POTOCHHTE3MpYIOLIe OaKTepuH,
KOTOPbIM HY)KHO OBbUIO MHOTO CBETa M KOTOpble OOMTaNIM BOJIM3U MOBEPXHOCTU
OKeaHa, MPHILIOCh OCOOEHHO CKBEPHO.
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Boaa, moscroay Boaa

Ecau 600a cywecmeosana Ha 3emae 80 8pemst 2a0elickozo nepuood, mo 803HUKAen 80Npoc:
omxkyoa ona nosisunace? Koneuno, Contye 6 me He3anamsimmwle 8pemeHa 0blno He MAaKUM HCapKuM,
KaK celiMac, Ho 0axce noo €20 AYuamu HaA6epHsIKA Obl UCNAPUACSL BEC N1€0 U3 NEPBO30AHH020 00NAKA,
oasuiezo Hauano 3emae. [lnanemonoeu Oblau CKAOHHBL CUUMAMb, YIMO 800Y 3AHECAO NO3Jice Hebec-
HbIMU NOCAAHHUKAMU U NOCAGHHUUAMU — Memeopumamit u komemamu. OOHAKO nocaeoHue uccnredo-
BAHUSL 2080PSIM O MOM, MO MO He MAK.

Ha Bonpoc o Tom, oTKyna Ha 3emJe B3sulach BOJA, IOMOTaeT OTBETUTh COOTHOIIIEHHE KOH-
HEHTPAIMI JIBYX U30TOMOB BOAOPO/A: JeUTepHs, Ha3bIBAEMOrO TaKKe TSKEIbIM BOIOPOIOM, M HOp-
MaJIBHOTO BOIOpOna. B 3aBHCMMOCTH OT MCTOYHHMKA BOIBI OHO OyaeT oTinvaThbesi. CpaBHUBAsI 3TO
COOTHOILICHHE B METEOPHUTAX M B CTAPEUIIIMX BOJHBIX pe3epByapax 3eMIIH, Mbl MOXEM OINpPEeUTh,
JEWCTBUTEITHHO JIM Y 3TOM BOJIBI OOIIIee MPOUCXOXKICHUE.

B npeBHOCTH OKeaHbI OUTH HaBEPHSKA MOTEPSUIM YacTh Oojiee JIETKMX M30TOIOB BOAOPO/A,
MO3TOMY MCCIIEIOBATENN ISl YUCTOTHI SKCIIEPUMEHTa OOpaTWIINCh K BOJIE, U3BJICUYEHHON W3 ApeB-
HUX BYJIKAHMUECKHMX 0a3aJIbTOBBIX MOpof ¢ octpoBa badgunosa 3emiis B Kanaackoit Apkruke. ItH
MIOPOJIBI COAEPKAT KPOIIEUHbIe CTEKJIOBUIHbIE BKJIIOUEHHUSI, KOTOpbIE, TIO-BUAMMOMY, 00pa30BaJIHCh
4,5 MusuMapaa JeT Ha3al BHyTPU MaHTHUU 3eMJIA — B CJIO€, PacIiOIOKEHHOM I10J] 3eMHOM Kopoit. Mx
BO3PACT CPAaBHUM C BO3PACTOM CaMOi 3eMJIH, a BHYTPH COAEPKATCS MOJIEKYJIB BOIOPO/IA, KOTOPHIE
00513aHBI CBOMM IPOUCXOKICHUEM TaKOM ke PEeBHEH BOJIE.

OTU BKJIIOUYEHUS COIEpKAT Ha yIMBJIEHUE MaJIO JEUTEpUsl — MOYTH Ha 22 % MeHblle, YeM B
CerofHsIHel Mopckoi Bojie. To ecTh MepBOHAYAIBHO Hallla Bojia ObUIa OUeHb Oe/iHa JAerTepreM —
CKOpee BCEro, ee UCTOYHUKOM ObUIM HE METEOPHTHI, TOTOMY YTO B METEOPUTaX 3TO COOTHOIICHHE
M30TOIOB BOJOPOJA OOBIYHO BbIIe. VI3 MOTyUYeHHBIX pe3yJbTaToB ClelyeT, YTO BOJa J0KHA Oblia
BO3HHMKHYTH B OOJIaKe, CTyIIeHUe KOTOPOro MpuBeno K oOpazoBanuio CoNHIA U IJTaHET.

C 3T1M BBIBOJIOM COTJIACYIOTCSI M TEOPETHUECKHE UCCIIEIOBAHMUSI, COTTTACHO KOTOPBIM MOJIEKYJIbI
BOJIbI MOTJIH KPEIKO LETISATHCS 32 CIMMAIONIMECS YaCTUIIBI ITBUTH JaXe B YCJIOBHUSX KapKOro KJIMMaTa
opmupyroreiics 3emu.

B nocneanue roapl ydeHble Tak:ke OOHAPYKWIIM, YTO ITTyOOKO B Heapax 3eMJld COAEPKUTCS
HAMHOT0 OOJIbIIIE BO/IBI, Y€M MOKHO OBbLJIO 0XKMAATh. YaCTUYHO 3Ta BOJA MOTJIa IOAHATHCS HaBepX, Ha
NoBepxHOCTh. 10 olleHKaM, 00beM BHYTPEHHETO pe3epByapa MOXET B TPH pa3a MPeBbIATh 00beM
Muposoro okeaHa. BHyTpeHHUIT pe3epByap 3aJieraeT B roiy0oi Mopose, Ha3bIBAeMOW PHHIBYAUTOM.
ITOT MUHEpaJl — CUJIMKAT MarHusi — 00pasyeTcsi B MAHTUM TIPU TeMIIepaTypax | JaBJICHUsIX, COOT-
BETCTBYIOIIMX TyouHe 600 KUIOMETpPOB.

EcTp 1 Takue uccnenoBaHus, KOTOPbIE TIOKA3bIBAIOT, YTO 3TOT pe3epByap — JAJIEKO HE CaMblil
r1yOOKMi. B 1aBOBBIX OTOKaX HAMIEHBI aJMa3bl C BKIIIOYEHUSIMU THIPOKCUIIBHBIX HOHOB, KOTOPBIE
SIBJISTIOTCSL BEPHBIM MTPU3HAKOM Hamuust Bofapsl. OHU 00pasyoTes Ha riryorHe okoso 1000 kuiomeT-
POB, UTO TOBOPUT O BO3MOXXHOCTH IIUPKYJISIIUMA BOABI B TIIYOOKMX CJIOSIX MaHTHU.
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becnokonHas kopa

Celiuac muvl 3Haem, umo 3emast NOKPbIMA HECKOAbKUMU OONGIUUMU HCECHKUMU NAUMAMU,
KOMopble NOCMOSIHHO O8UNCYMCSL U MPYmcst Opye o opyed. Imom npoyecc 306emcsi MeKmoHUKO
naum, uau naamgopm (cm. 2naey 4). 3emrHvie nNOPoObL NOCMOSHHO NePEMEUUBAIOMCSL U NPeodpasy-
romesi, 6e3 3moeo Y naaremvl He OblA0 Obl CMAOUNLHOZ0 KAUMAMA, 4 MAKXHCe 3anacos Hedhmu u
MUHEPAN08, 0N KOMOPBIX 3A6UCUM HAULA HCU3HD.

3eMJ1sl — eJMHCTBEHHAsl U3BECTHAs HaM IUIaHeTa, Ha KOTOPOW ITPOMCXOIAT TEKTOHUYECKHE ITPO-
ueccsl Takoro poga. [Touemy 31o Tak? MonenupoBaHye NOKa3bIBAET, YTO ISl Pa3BUTUS TEKTOHUKU
IUIAHeTa JOJDKHA OBITh HY)KHOTO pa3Mepa: eCli OHa CIMIIKOM Majsa, TO ee Jimtocdepa — TBepras
YacTb KOPbI M BEPXHsISl YaCTh MAHTUM — Oy/IET CIIMIIIKOM TOJICTOM. Eciu ke ruiaHeTa cmIkom 00Iib-
11as1, TO €e TPaBUTAIIMOHHOE TI0JIe HAKPETIKO MPHKMET APYT K YTy JoOble IUTUTHI, YAepKUBasT UX
BMecTe. JI0JIKHBI BBIIONHATBCS M HEKOTOPBIE JPYrHe YCIIOBHUS: MOPOAbl Ha MOBEPXHOCTH IJIaHETHI
HE JJOJDKHBI OBITh HU CJTMIIIKOM TOPSTYMMHU, HU CIIUIIIKOM XOJIOJHBIMH, HU CJIUIIIKOM BJIAKHBIMHU U HU
CJIMILIKOM CyXUMH.

Harmu 3HaHMS 0 TOM, KaKoBa MOIJIa ObITh KOpa y I0HOM 3eMJIM, OCHOBAHBI Ha Ipolieccax, KOTo-
pble MblI HaOmoaeM cerogHs. Eciti roBoputh 06 OKeaHU4YeCKoi Kope, TO Mbl BUIUM, YTO ceiiuac OHa
dopmupyercsi B CpeAMHHO-OKEaHMUECKUX XpeOTax, IJe pacruiaBjieHHas Mopoaa U3 MAaHTUH BbITe-
KaeT HaBepX M pacnpocTpaHsieTcst Mo MmoBepxHOcTH. OOpasyloTcsi Mopojsl, Oorarelie TBEPABIM Yep-
HbIM 0a3aJIbTOM, — U3 TAKUX TMOPOJ cocToAT ["aBaiickue ocTpoBa, KOTOPbIE MMEIOT BYJIKAHHMUYECKOE
MIPOUCXOKIEHHE.

Hpyroe neno — KOHTUHEeHTaIbHasA Kopa. OHa, Kak MpaBUJIO, COCTOUT U3 MOPOJ] TUIA TPAHUTA,
KOTOpBIE 00pasyloTcsl MpU MOrpyKeHUK Oa3abTa BIIyOb, €ro IJIABJICHNH U JajbHeileM npeoopa-
30BaHMU. Bo BpeMst 3TUX ITpOLIECCOB IpaHUT oOoramaeTcss KpeMHe3eMOM, aIIOMUHUEM 1 OoJiee Jier-
KUMH MeTaljlaMH. ['paHUT MeHee IUIOTHBIM, yeM 0a3ajbT, MO3TOMY OH PacIoaraercsi B MaHTUU
BBIIIIE, YEM OKEaHMYEeCcKasl Kopa.

Tawm, r/1e BCTpeyaloTcsi 3TH /IBa TUIA KOPbI — HAIPUMED, Ha KPasiX OKEAaHUIECKUX 0acCeHOB, —
XOJIOZIHOE U IJIOTHOE IHO OKEeaHa BMECTe C OOJIBIIMM KOJMYECTBOM BOJbI, IPSA3U U WJIA TTOrPYKAETCs
nof, 6os1ee JIerkKyl0 KOHTMHEHTAIbHYIO KOPY U 3aTéM B MaHTHUIO; STOT MPOLIECC Ha3bIBAaeTCs CyOqyK-
LUEH.

Ho BepHemcs k nponuioMy. OueHb BaXKHO MOTYYUTh OTBET Ha BOIIPOC, KOT/Ia U Kak JuTocdepa
TpecHyJIa Tak, YTO YacTb KOPbI BIEPBbIE MOAHBIPHYJIA U MOTPy3KWJIach Moj Jpyrylo ee yactb. M3-3a
Hepaz0epuxu C raJefickuM MepruooM KOJIMYECTBO HEOOXOAUMBIX CBE/ICHUI OCTAaeTCsl BeCbMa CKY/I-
HbIM. Ho Bce ke Onaropapst onmyOiukoBaHHbIM B 2016 rofy reOXMMHUYECKUM HCCS0OBAHUSM LM PKO-
HOB U IIOPOJ] BO3pAcTOM MopsaKa 4 MULIUAPAOB JIET, HAWAEHHBIX B ceBepo-3anagHoy yacti Kanazpl,
MOXHO CKa3aTh, YTO B TO BPeMsl Ha MOBEPXHOCTH 3eMJIH He ObLJI0 KOHTUHEHTAJIBHON KOPBI, a OBbLIO
HEYTo, OOJIbIle TOX0Xkee Ha 0a3aIbTOBYI0 OKEaHMUEeCKyIo Kopy. Eciu 310 nogreepaurcs, To TeKTo-
HUKM IUTUT B TOM BUJIE, B KAKOM MBI €€ 3HaeM, BO BpeMeHa Ia IelicKoro rneproja emie He ObuIo.

Beityer MHeHue, uTo 3eMIIs B TeueHHe NepBbIX 2 MIJUIMAPAOB JIeT oOlajaia TOHKOU O6a3alb-
TOBOW KOPKOW, MOrpyXeHHOH B Bofy. Koe-rie 13 Bojbl BBICTYNAIIHM IIEMIOYKH BYJIKAHOB, M 3TO ObLIa
€IMHCTBEHHAs CyIlla Ha TulaHeTe. ByskaHbl U3pbIraay BOASHONM Nap U rasbl, TAKKME KaK YITIEKUCIIbIN
ra3, CEpHUCTBIN a3 ¥ XJIOPUCTBIN BOAOPOJ, CO3/aBasi IUIOTHYIO aTMoc(epy.

Ocraercsl HeSICHBIM, KaK UMEHHO TIOSIBUJIMCH NIEPBBIE TPELIMHBI B 3T0M Kope. [llneiid ropsyero
BEIIeCTBA U3 MAaHTHM MOT MPOOUTH KOPY M CHeJIaTh B HEHl MepBOe OTBEPCTHE; BOZMOXHO, CITYCKO-
BBIM KPIOYKOM TOCITYKUJ YAap acTeporIa Wik KOMETHI: OHU MOTJIM IMTPOOUTH MOBEPXHOCTHBIN CJIOM
Y CO3/1aTh IIETIOYKY COOBITHIA, KOTOPBIE ITPUBENU B JBIKEHHE TIEPBble TEKTOHUYECKUE TITUTHI.
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Korzaa sto npouzonuio? OnHa U3 OLIEHOK OCHOBAaHA HA MUCCIIENOBAHUSX O(PHOMTOB — PEIKUX
OCKOJIKOB JIpEeBHEN OKEaHUYECKOI KOPBI, KOTOPbIE HE TIOTPYXKAITCsl B MAHTHUIO, &, HA0OOPOT, TIOIHU-
MAIOTCSl B BEPXHIOIO YaCTh KOHTMHEHTAJIbHON KOpHI B 30He cyonykiwu. B 2007 rogy Obuio mpoBe-
JIeHO ucciieioBaHue oguonura u3 ['pensianinm, BO3pactT KOTOPOTro OlieHeH B 3,8 Mulirapa Jiet. Jta
OLIEHKA Hayajla TEKTOHUUYECKOH JeSATEIbHOCTU SIBJISIETCS] CaMOM IPEBHEN.

Haoarooaem 3a opyzumu mupamu

C nomomsio Habmonenuit Mo, cnythuka OnmuTepa, Mbl MOXeM MOHSTH, Kak
y 3eman nosiBUIach ee Kopa. HeKoTopble yueHble CUMTAIOT, YTO HA 3arlOBEIHON
3emiie KJIOKOTaJl OKEaH Marmbl; MO-BUAMMOMY, BCE IUIaHETHI MPOILIM Yepe3 3Ty
(pazy pasButus. Ho kak OypseHre MarMbl CMEHMIJIOCH IBUKEHUEM TEKTOHUYECKUX
TJIUT?

Ha Mo Her TeKTOHMKM IUIMT, HO TaM MHOTO JEWCTBYIOIIMX BYJIKAHOB,
KOTOpble TEPEeHOCAT Teryio M3 BHYTPEHHEro CJos Ha MOBEPXHOCTb. Teruio
BBIXOJJUT HAa TIOBEPXHOCTh 4Yepe3 TeIIOBble TPYOKM — CBOEOOPa3HYI0 CHUCTEMY
BYJIKAHMUYECKOTO TEIIOCHAOKEHH 1, KOTOPasi IepeMeIaeT ropssuylo pacriaBjIeHHYO
NOpOy, UM Marmy, Ha TMOBEPXHOCTh Yepe3 OTHOCUTEBHO Y3KMe KaHaubl. JlaBa,
pacnpoCTpaHssiCh MO MOBEPXHOCTH, OXJIAKAAETCSI M 00pa3yeT HOBBIM CIIOW KOpBI,
Ha KOTOPBIM MMO3Ke HACJIauBaeTCsl BEILECTBO OT Oosiee cBexux usBep:keHuid. Co
BpPEMEHEM C TTOMOIIBIO TETUIOBBIX TPYOOK CO3/1A€TCsI TOJICTHI BEPXHUIA CJIOW KOPHI.
Ha Mo 3ta kopa o4yeHb MoOIIHAasi — OHA TMOAJEPKUBAET TOpbl BhicoToM Oonee 20
KUJIOMETPOB.

Yuneam Myp u3 YHuBepcutera XsmnToHa B Bupmxunum u Anexcanip
V360 u3 Yuusepcutera mrara Jlynsuana (baron-Pyx, CIIA) noctpouu Moaenu
TEIUIOBBIX TPYOOK — BpOfiE TeX, KOTOpbIE CYIIECTBYIOT Ha Mo, — ¥ mpumMeHnIu
UX K IpoLeccaMm, MPOMCXOASIIIUM Ha MOJIOA0N 3emiie, 4ToObl UCCIIEIOBATh COCTAB
BO3HMKAIOUIMX TPU 3TOM IMOPOA U TMOBeleHHe Kopbl. [lomyuyeHHble pe3ynbTaThl
OHU CPaBHWJIM C CaMbIMHU APEBHUMH MOPOAAMH, U3BECTHBIMU Ha 3emiie, BKJIouas
aJMasbl ¥ IUPKOHBI BO3pacToM 3 u 4,3 MuMapaa JIeT COOTBETCTBEHHO.

VueHble NPUIIUM K BHIBOLY, YTO IOKA 3eMJie He UCTIONHUIIOCH 3,2 MUAJTMApAa
JIET, OHA BIIOJIHE MOIJIA YCIIETh N30ABUTHCS OT U30OBITOYHOIO TEIUIa Yepe3 CUCTEMY
TETUIOBBIX TPYOOK, MONOOHBIX TpyOKam Ha Mo. 3emuist Torna npeacrabiisiiia coOou
COBEPIIEHHO TOJIBI M IMYCTBIHHBIA MHUP, M TOJbKO B HEKOTOPHIX MECTax Ha ee
MOBEPXHOCTb BBIXOAWJIM 3TU TPYOKHU. YUeHble MpearoaraiT, 4To 3eMys B KOHIIe
KOHIIOB HACTOJIKO OCTBUIA, YTO TEIUIOBbIE TPYOKM 3aXJIONHYJIUCh, B ropsyen
MaHTHM BO3HMKJIO HANPSKEHUE M OHA OKA3aJ1ach 3allepTOM MOJ KOJIIAKOM Y KOPBL.
CormnacHO 3TOM BepcuM COOBITHIA, MOJ JEWCTBUEM HAINpPsDKEHUH, HapacTaloluX B
KOHBEKLIMOHHBIX TOTOKAaX MAaHTWH, BHEIIHsSI 00OJIOYKa CJIOMajgach M HAYaJIUCh
TEKTOHUYECKHE TIPOLIECCHI ILJTUT.
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Kak menaJiach Hamia njiaHera

3a nocaeonue 4,5 munrauapoa aem adcoaOmMHoO 6ce HA Haulell naaxene — om ammocgepol 00
0pa — npemepneno OUeHb CUNbHbIE USMEHEHUS. Jambl MO2YN MEHSIMbCS 8 3A8UCUMOCU O Pe3YNb-
Mamoe HOBbIX UCCAEO08AHUIL.

4,567 mupp JieT Ha3aq
ConHeuHas cuctema oOpasyeTcsl U3 Bpalllaioierocs ra30Boro oojiaka.

4,55 mappa et Ha3ajq
3emist hopMUpyeTCs Kak IJ1aHeTa Ha 65 %.

4,53 mappa et Ha3aq
JlyHa BO3HMKaeT B pe3y/bTaTe KatacTpoPUIecKOro CTOTKHOBEHHS.

4,4 mapa Jet Hazajg
Haiinennpie 1IMPKOHBI YKA3bIBAIOT HA TO, YTO HA 3eMJie yKe MMEIOTCSl TBepAask MOBEPXHOCTh
U XKUOKag BOJA.

4,29 mappa et Ha3aq
XI/IMI/I‘ICCKI/IC BEUIeCTBa, HaﬁHCHHbIe B HI/IpKOHaX, HpeﬂHO)IaFaIOT HaJIN4YNEC KN3HU.

4,28 mapp Jiet Ha3aqQ
Bo3spact cambIx IpeBHHX LIeJIbIX TIOpOJ, HaiiieHHbIX Ha ceBepe KBeOeka (Kanana).

4,1-3,8 mapa et Ha3ajg
3emiis u JIyHa mogBepraiotcs yaapam rmocjeqHeii MeTeoOpuTHON 60MOapAUPOBKH.

3,8 mupa et Hazaj
Odwmonut u3 I'peHnaHaMM Kak camoe paHHee TOATBEPXkICHUE TeKTOHUKH TUTUT.

3,43 mappa Jiet Ha3aq
[lepBoe cBUIETEIHCTBO O OaKTEPUATBHOM, MJTH aPXEHUCKOM, KU3HH.

3,4 mupa Jet Ha3zajg
[Mo-BuMMOMY, yke CyIIeCTBYIOT (POTOCHHTE3UPYIOIINE OAKTEPHUH.

2,8 muipa et Hazajg
dotocuHTE3MpYIOMIKEe OaKTEPUN HAYMHAIOT BBIIENATH KIUCIOPOI.

2,4 mJpa Jet Ha3ajg
[Tpoucxonut KUCIOpoaHast KaTacTpoda — OONBITMHCTBO KMUBBIX OPraHU3MOB BBIMHUPAET.

2,3 mJipa JeT Ha3ajg
[TepBoe oneneHenve Ha 3emiie (3eMIIsI-«CHEKOK» ).

2 mJIpa JieT Ha3ajg
[NosBAAIOTCSA SyKApUOTUYECKUE KIIETKH.
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1,82 mapa aet Hazaj
[To-Buanmomy, popmupyeTcsi NEPBBIA CyTIEPKOHTUHEHT.

1,5-1 mappa et Ha3ajg
HauunaeT oTBepreBarh 3eMHast Kopa.

1,2 mupp JieT Ha3aq
Pa3BuBaloTcst KpacHsle ¥ Oypble BOTOPOCIIH.

1130-750 muiH JieT Ha3aj
Ha 3emuie cyiiectByeT runoreTnyeckuii CynepkOHTUHEHT PoiuHus.

900 MJIH JeT Ha3aq
HOHBHHIOTCH HCpBLIC MHOTI'OKJICTOYHBIC JKUBOTHBIC.

750 MJIH JIeT Ha3aq
[TosiBisI0TCA 3€71€HBIE BOOOPOCIIN.

717 MJH JieT Ha3aq
[Tpoucxoaut cTypTUaHckoe ojieieHeHne — caMoe MOIITHOE Ha 3emuie.

650 MJIH JIeT Ha3axq
ITpoucxogur onenenenre MapuHo.

600-542 maH JeT Ha3aq
[NosiBnsIIOTCA 3araovHbIe AUAKAPCKIE OPTaHU3MBI.

541 muH J1eT Ha3azq
KemOpuiickuii B3pbIB: HAUaIO ITyOOKOW AMBEPCH(HUKALIUK KUBOTHOTO MUPA.

500 mJIH JeT Ha3anq
Pa3BuBaloTcsl iepBbiec HA3EMHbBIE PACTCHUSI.

445 mJuH JeT Ha3aq
[To3nHee opAOBUKCKOE MacCOBOE BHIMUPAHUE.

375-360 muH Jet Ha3an
[To3nHee IeBOHCKOE MacCOBOE BHIMUPAHUE.

336-173 Ml JeT Ha3aq
[NosiBnsieTcs runoreTyeckuil cynepkoHTUHeHT [lanres.

24



. B. Be66. «Ilnanera 3emis. [To3HAKOMBTECH C MUPOM, KOTOPBIA MBI HA3BIBAEM JIOMOM»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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