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HeiHemHol0 yenoBeyeckylo LMBUIM3ALMI0 HA MPOTSKEHUM HECKOJbKMX BEKOB BOJIHYIOT
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YACTD IIEPBA4A

Haqua;I TEOPHUA ITIPONUCXOKACHUA IVIAHET

Bcenennasi — 310 orpoMHbIi, O€3rpaHUYHBIH 151 HALIIETO BOCHPHUATHS )KUBOW OpraHu3M, 0Ona-
JAIOUIMI CIIOKHBIM CO3HAHUEM U MHOTOYPOBHEBOM CTPYKTYpOH. DTO HEU3MEPUMOE IPOCTPAHCTBO,
3aIl0JIHEHHOE Pa3/IMUYHBIMU JIEMEHTaMU: 3BE3/1aMH, IJIAHETAMU, FAJIAKTUKAMU, YEPHBIMU JIBIPAMH,
KOTOpble 00pa3yloT YHOPSJOUYEHHYI0 (PYHKIMOHAIBHYIO CUCTEMY, ITOKa He MOAIOIIYIOCS HalleMy
AETaJIbHOMY OCMBIC/IEHUIO. VI MBI, ¥ NPEeACTaBUTENM JPYIUX pa3yMHbIX LMBWIM3ALMN CO3/1aHBbI,
B HEKOTOPOM pojie, 110 00pasy 1 nogoouio BeeneHHoM: kak 00bEKTbl MHOTOYpOBHEBOM TEJIECHO-IHEP-
TeTUYECKON CTPYKTYPbI, 0O/ IAI0IIHE IyIIION, CO3HAHUEM M BOSMOKHOCTSIMU Pa3BUTHS. 151 Kax 101
PasyMHOM LIMBWJIM3ALIMU NIPELyCMOTPEHBI CBOM Pa3BUBAIOIIME U 00ydalollye MporpaMMBl, & TaKxKe
CHCTEMBI TIO[ICKa30K (CBOEro poAa «Bce AOMAIHUE 3aJaHUs C PeIeHUsAMMU») U yuutens. U «yued-
Hble» MPOrPaMMBbl, U MOJCKA3KU, U YUUTENs «pa3padoTaHbl» M (PYHKIIMOHUPYIOT B COOTBETCTBUU
C MPEANUCAaHUAMU «UHKEHEPOB» HAIllell CUCTEMBbI, a MPOSBIISIOTCSA Yepe3 COObITHS, Yepes JIojei,
KOTOpBIE JINOO CO3[AI0T HaM CJIOXKHOCTH, TIPUBOASIIHE K OOPETEHUIO CHJIbI, TMOO OKA3bIBAIOT IO/
AEpXKy B TPYJHOU CUTYALIUH.

Kto mbI 1 Kyaa naém? KakuMu kocMUYeCKMMHU BETpaMM Hac crozia 3aHecno? B yéM nmpuunHa
Y CMBICTT TPOUCXOASALIMX ¢ HaMK coObITHii? TTouemy Mbl poskaeMcs B ONpeeSIEHHOIN ceMbe, BCTpe-
YaeM B )KU3HU ONpe/IeSIEHHBIX JII0IeH U BCTYIaeM C HUMU B ONpeesIEHHbIe OTHOIEeHUs1? Mbl — CTpaH-
HUKH, IyTHUKY, YYEHUKH, YaCTHIIBI I7T00aJIbHOTO0 KOCMUYECKOro pasyma. MHorue u3 Hac — rocTu
C JpYIvX IUIaHEeT, KOTOPblE YYaCTBOBAJIM B CO3aHUM 3€MJIM U BCETO CYLIETo 3/1€Ch.

Bce mutanersl 1 ConHue Korga-To JaBHO Obut 0OsakoM K3 rasa u nmelid. Ho, nmo noxpcuéram
YUYEHBIX, IPUMEPHO 4,5 MuIMapaa JeT Hazaj Ioj JeWCTBUEM I'paBUTALMKM OOJNAKO CTajlo YIUIOT-
HATBCS U BpaILlaThCsl. B ero LeHTpe cTaJKuBaIiCh U pa3orpeBaIMCh aTOMbl Boopoa. Tak BO3HUKIIO
CornHiie, a BCKOpe CBOE MECTO Ha OPOMTAX 3aHSUIM TUIAHETBHI-TUTAHThl M TUIAHETHl 3€MHOW T'PYIIITHI.
3emiist He Beeraa OblUTa TaKOM, KaKOM Mbl IPUBBIKJIM €€ BUAETh. [Iponumm MUITHApIIB JIET, TIpekK/Ie
YeM Ha packaJ€HHOM LIape, 3all0JJHEHHOM Marmoi, oOpa3zoBaiiick Boja U cyma. Ho kak ke nosiBu-
Jlach Halla rjiaHera?

[TpuBemy KpaTko OCHOBHBIE TIOJIOKEHUST UCCIICNOBAHUN YUYEHBIX-aCTPO(U3UKOB U OOIIETIpHU-
HATYIO HAYYHYIO TEOPHIO TTPOUCXOkIeHH s TuiaHeT. CerofHsi OOIBIIMHCTBO ACTPOHOMOB TIPUACPKU-
BaeTCsl OTHOM KOCMOJIOTMYECKON Mozesu: oOpazoBaHre COJTHEYHON CUCTEMbI HAYAIOCh 4,5 MUJUTU-
apra JieT Ha3aJ ¢ IPaBUTAIMOHHOTO KoJUlarica — OBICTPOTO CKATHsS HEOOJIBIIION YacTH TUTAaHTCKOTO
ME:K3BE3/IHOT0 ra30mnbuieBoro oonaka. Cpeny BOZMOKHBIX TPUYHMH YIUIOTHEHHU S BEIIECTBA HA3bIBAIOT
€CTECTBEHHYIO TMHAMUKY OOJIaKa U MPOXOK/IEHHE YIApHON BOJHBI OT B3pbIBA CBEPXHOBOU 3BE3/IbI.
VIUIOTHEHUE CTaJIO IEHTPOM T'PaBUTAIIIOHHOTO TTPUTSIKEHUS JIJIS1 OKpYsKaromiero Bemectsa. O61ako
COZIEpXKaJo yxke He TONbKO MepBUYHBIE BOAOPO U I'eJIUiA, HO 1 MHOTOUYMCIIEHHbIE TsKeJIble SJIEMEHTHI,
OCTaBIIMECs OT 3Be3/1 MPEAbIIYIIHUX TOKOJIECHH.

B npotiecce rpaBUTAlIMOHHOTO CXKATHSI pa3Mephbl 00JIaka YMEHBIIAIUCh, & CKOPOCTb €ro Bpa-
IIEHKs pOCIia TOJ1 ICHICTBHEM 3aKOHA COXpaHEeHHs] MOMEHTa MMITysibca. CKOPOCTH CKaThsl 00JaKa
napajielbHO U NePHeHIUKYISPHO OCH BpAllleHHUs Pa3INyaiiCh, YTO MPUBENO K €r0 «CIUTIOIUBA-
HUI0» 1 (pOpMHUPOBAHUIO AMCKA. M3-3a cxkaTusl B AUCKE pOCia IIOTHOCTh U TEMIIEpaTypa BEIIeCTBa.
Haubonee cuiibHO HarpeBasiach IeHTpasibHas 00J1acTh TUcKa. [Ipy TeMrieparype B HECKOJIBKO THICSY
KEJIbBMHOB OHA Havajla CBETHThCS, M chopMHUpoBaiach mporo3ee3na. Korua neHTpaibHas o0nacTh
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JOCTHIJIA TEMITEPaTypbl OKOJIO 10 MUJUTMOHOB IpaycoB, HAYAIACh PEAKIIMsI TEPMOSIIEPHOTO CUHTE3a
resvs U3 Bogopoaa. 3a 100 MUIIITMOHOB JIeT MPOTO3Be3/1a cTaja 00BIYHON 3Be3/101 — COHIIEM.

Jluck momenuiicss Ha KOJbla, B KOTOPBIX HA4Yajaoch (hopMHUpoBaHKE Oojiee KPYIMHBIX Tel —
riaHeT. [IbUTMHKY 1o BO3AENCTBIEM I'PAaBUTAIMU COOPAIUCH B KIJIOMETPOBbIE TUIAHETE3UMATH —
HeOecHble Tejla Ha OpOUTax y MPOTO3Be3/bl. BoJblve MiaHeTe3uMali, pasMepoM B HECKOJBKO
KHJIOMETPOB, CTaJIM aKKyMYJIMPOBaTh Ha ce0s1 OCHOBHYIO Maccy Berecta. Ha paccrosinum 1,5 act-
poHoMHueckux equHuI] oT CosHIa cpopMUPOBATIHCH HECKOJIBKO JIECSITKOB KOCMUYECKUX Tell pa3-
MepHbBIM Juana3oHoM Mexay JlyHoit 1 Mapcowm. [Ipu CTOTKHOBEHUSIX OHM OOBEAMHSIIMCH U Harpe-
BaJIMCh, TpeBpalasich B 0oee KpyIHble Tena.

[pouecc hopmupoBaHMs MIaHET 3eMHOW TPYIITHI JOJKeH ObLT 3aHATh oT 100 1o 300 Muwu-
OHOB JieT. [ImaHeTsI-ruranTbl chOpMHUPOBATUCH Topasno OsicTpee. Mx aTMocdepbl COCTOAT B OCHOB-
HOM M3 BOJOpPOAA M Telus, a 3HAYWT, OHM OOpa30BAIMCh OYEHb PaHO — 3a BpeMsl He Oolee
HECKOJIbKUX JIeCSATKOB MUJUIMOHOB JIET C Hadasna cymiectBoBanust CoHeuHO! cucteMsl. Pasnenenue
Ha IUIAHETHI-TUTAaHThI U IJIAHETHl 3€EMHOU I'pymIbl TPpOU30IIJIO AOCTATOYHO PaHOo. Ha PacCToAHNN
oT 4 10 5 acTpoHOMHUYeCcKUX efuHUL OT COJTHIIA MPOILIa FPaHULIA KOHIEHCAIUY JIETYYUX COeIuHe-
HUIA, B IEPBYIO OYEpe/ib, BOASHOTO Jibjaa. Takoe paccrosiHue onpenesnsioch cBeTumMocThbio CosHIIa, TO
€CTh KOJIMYECTBOM 3Hepruu, Kotopoe COJHIIE BBIENISIIO B COOTBETCTBUU CO CBOUM CIIEKTPAIbHBIM
TUNOM. JIo STOW rpaHMIIBI JIETYy4Yre COEAMHEHMS CYIIECTBOBAIM B ra30BOM COCTOsSTHMU. M3-3a KOH-
JeHCAIIMU YBEJMIUIIACh CKOPOCTh OOBETMHEHHS OOJBIINX CTYCTKOB BeliecTBa. OOpa3oBavch 3apo-
AbIIIN TUIAHET, KOTOPBIC, 06J1ana51 ropasao 60Hee CWJIbHBIMU TI'PaBUTAllMOHHBIMU IIOJIAMU, HAYAIU
aKKyMYJIMPOBAaTh OCTaBIIIeecs] BEIeCTBO Ha ceOsi. BelecTBo muiaHeT 3eMHOUM rpyImimbl ObUTo Oosee
IUIOTHOE, HO OoJiee pa3MesbueHHOE B LIeHTpaibHOM yactu. [1oaToMy cHavana oOpa3oBajuch Tesa
HEOOJBIIINX Pa3MepOB, KOTOPBIE, CTAIKUBASICh U OOBEUHSACH APYT C JPYrOM, FOpa3ao MeJieHHee
(bopMupOBaH MIAHETHl 3eMHOM T'PYTIIIHL.

CoracHO COBpEMEHHOM KOCMOTOHMYECKOM MOJIENH, HeJlpa IJIAHET BHAYaJie ObLITH XOJIOAHBIMU,
a BepxHHMe 00O0JNIOYKM — paciuiaBiieHHbIMA. Ho ceifuac y 3emin ecTh paciulaBieHHOe MeTayidde-
ckoe szpo. [Inanera umeeT CUIbHOE MArHUTHOE 11071, KOTOpoe (popMUpYeTCs, MPEAOI0KUTEIBHO,
M0 MEXaHU3MY MarHUTHOTO JMHAMO. V3-3a MOIITHOTO KOHBEKTHBHOTO JBHMKEHHS PACIUIABJICHHOTO
MeTaJljla BO3HUKAIOT JIEKTPUYECKUE TOKH, OPOKAAIOIINEe MarHUTHOE Tosie. CunTtaeTcs, 4yTo Hesipa
3emun pazorpenuch Ha Oosiee Mo3aHKMX 3Tanax. OJHAKO BapuaHT ropsyero (popMupoBaHUS TOXKE
He rckimodeH. Eciu cronkHoBeHre U 00beMHEHNE TeJl MTPOMCXOAMIN Ha OOJIBIINX CKOPOCTSIX, HEJlpa
MOTIJIA UMETh BBICOKYIO TEMIIEpaTypy C CaMOro Hayasa.

B nporiecce opmupoBaHus MIaHET Y HUX 0Opa30BaIMCh NEPBUYHbIE IPUMHUTHUBHBIE aTMO-
cepbl, KOTOpble ObLTH BIOCIIEICTBUM ITOTEPSIHBI M3-3a BHICOKUX TeMIieparyp rnoBepxHocTeid. CoBpe-
MeHHasi, BTopuuHasi atmocdepa 3eMian coaepxut 78% mornekyaspHoro azotra u 21% kuciopopa.
[NepBuuHasi armocdepa, 0 MHEHHUIO YYEHBIX, MOIJIa UMETh YIJIEKUCIOTHBIN coctaB. COOTHOIIEHUE
MOTIJIO U3MEHHUThCS B pe3y/ibTare (PyHKIIMOHUPOBaHUS OMOC(hEpBI, MOCKOIbKY OHA BHIACISIET KUCTIO-
PO ¥ MOMJIOMIAET YIJTIEKUCIBIN Ta3. ATMocdepa 3eMIM B 3HAYUTEILHOW Mepe SIBJISIETCS TPOAYKTOM
ouonornueckux mnporeccoB. [1o M30TOIMTHOMY COCTaBy OHA ITOX0’a Ha BEIecTBO KomeT. [10Tok komer
MOCTyMnaja Ha 3eMJII0 B TIEPUO]] MaCCOBOTO MepeHoca MPUMUTUBHBIX Tell ¢ niepudepun CoTHEUHOM
CHUCTEMBI.

YacTp CrenuanmcToB MoiaraeT, YTo 3eMHbIe OKeaHbl 0Opa30BaIMCh 32 CYET BOJBI, KOTOpas
HaxOqWJIaCb B HEApPaAX U BbIIJIA HAa MOBEPXHOCTDL MPH MOBLINICHUU TEMIIECPATYPhI. OIIHaKO, 3EMHBIC
OKEaHbl TOXE IMOXOXKH Ha BEIIECTBO KOMET 10 MPOIOPLUH COAEPKaHMU N30TONOB. B 3eMHBIX OKea-
HaX OTHOILICHHNE I[eﬁTGpPIH K BOOOpOOY 6JII/I)KG Aa’Xe HC K BEHICCTBY KOMET, a K BOOHBIM BKJIIOYCHUAM
B YIJIUCTBIX XOHAPUTaX — (pparMeHTax acTepOuIOB.

Panee CUUTAJIOCH, UYTO YIVIMCTBIC XOHAPUTLI U aCTCPOUIbl IPUMUTUBHBIX TUIIOB COACPKAT BOAY
B CBSI3aHHOM COCTOSIHMM, B BHJE rmapocwiukaroB. Ho B mocienHee BpeMsi pacTeT KOJHMYECTBO
OOHApPYKEHHBIX aCTEPOUJIOB MPUMHUTUBHBIX TUIIOB C KOMETHON aKTUBHOCTBIO. TO €CTh B MIX COCTaBe
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HAMHOTO OOJIbIlIe BOASHOTO JIbAa, YeM cuMTasioch. OHM MOIJIM JOCTaBJsATh BOoy Ha 3emmo. Bos-
MOXHO, OBLJIO JJBA UICTOUHKKA (DOPMHUPOBAHH S 3eMHBIX OKEaHOB U aTMOC(epbl: BHyTPEHHUI 1 BHEIII-
HUH.

V 3emnu onun ciiyTHUK — JIyHa. EcTh 1Be OCHOBHBIE TUIIOTE3BI €€ TTpoucxoxkieHus1. CorjlacHO
TUATIOTe3e MEeranMIlakTa, ¢ 3eMJyell CTOJNKHYJIOCh Teqao pasmepom ¢ Mapce. [lpu sTom mpowuzomnuio
pasieneHue BeniecTBa 3eMJiIH, ee BEpXHUE 0O00JOUKH ObUTH BHIOPOIIIEHBI HA OKOJIO3EMHYIO OpOUTY.
o XMMHUKO-MUHEPAJIbHOMY cOCTaBy JIyHa COOTBETCTBYET 3¢MHOM KOpE, Ha HEll CPaBHUTEIBHO MAJIO
MeTaysIoB. JleTyune coequHeHusl, KOTOpble BXOOWIM B COCTaB yJIapHUKA, MOTJIM B OCHOBHOM HCIIa-
puthest, moatomy JlyHa nqocraroyno ode3BoxkeHa. OHaKO ceiyac OHa yKe He CUUTAeTCsl aOCOMIOTHO
©e3BOIHBIM TEJIOM: 32 MOCIIeTHUE JIECSTh JIET BOIM3H MOTIOCOB OOHAPYKEHO 3HAYMTENIbHOE KOTUYe-
CTBO BOJbI B CBSI3aHHOM cocTostHuu. [Ipearnonaraercs, 4ro 31a Boja Oblia 1ocTaBieHa Ha JlyHy ripu
MaJeHUsIX saep KOMeT U aCTepOU/I0B TPUMHUTUBHOTO COCTABA.

Hpyrass runore3a NMpUHAIICKUT akaaeMuky Dpuky [asmumoBy. CornacHo 3TOM TMIIOTE3E,
3emis u Jlyna ¢popMupoBamich MPaKTUYECKH OJHOBPEMEHHO M3 Pa3HBIX YacTedl CyOIIAaHETHOTO
mucka. M3 ero neHTpasibHOM yactu opMUpoBasiach 3eMJis, a U3 BHEIIHEero Kojblia — JlyHa. Dta
TUTIOTEe3a JIyyllle OObSCHSIET COOTHOIIEHHE U30TOIOB U APYTUe HIOAHCHI, KOTOPBIE HEJb3s1 OObSICHUTD
B paMKax TUMoTe3sl MeranmmnakTa. OqHako, ecau Ou1 3emitst popMupoBaach 03 BHEITHUX BO3/EH-
CTBUI, OCh ee BpallleHHs Obljla Obl MEPHEHANKYISIPHA TUIOCKOCTU OopOUTH. HakJIoH ocu BpaieHus
3emir Ha 23 rpagyca TOBOPUT O TOM, UTO KaKOe-TO KaracTpopruieckoe COOBITHE UMENIO MeCTO.



E. B. Tyuunckas. «Kapma: uepe3 oco3HaHue K OCBOOOKICHHIO»

Hay4yHnble nipeacTaBJ/ieHUsI O KU3HA

Jlns Toro, 94ToOBl y3HATh, KaK B JICHCTBUTEILHOCTH XW3Hb MOIJIA 3apOJIUThCS Ha 3emiie, CHa-
Yajia HeoOXOIMMO OMPeeNINTh, YTO ke TaKoe JKMBasi MaTepusi Ha camoM Jiesie? CoBpeMeHHast HayKa
Y OKOJIOHAy4YHbIe MICTOYHUKH UMEIOT BeCbMa IMPOKUI CIIEKTP MHEHUH 10 3ToMy noBoay. Harpu-
Mep, cortacHo «Bukunenuwn», «’KusHb — akTuBHas ¢opma CyIIECTBOBAaHHMSI MaTe€puu, B HEKOTO-
POM CMBICJIE BBICIIAsI TIO CPABHEHUIO ¢ €€ (PU3MUECKON U XMMUUYECKOW (popMamMM CyIlIECTBOBAHUS;
COBOKYIMHOCTb (PU3UYECKUX U XUMUYECKUX MPOLIECCOB, MPOTEKAIOIIMNX B KJIETKE, O3BOJISIONINUX OCY-
IIeCTBJISITh OOMEH BeIeCTB U e€ JeieHre (BHe KJIETKH KU3Hb HE CYIIeCTBYET, BUPYCHI MTPOSIBIISIOT
CBOWCTBA KMBOW MaTepuy TOJIBKO TOCJe MepeHoca TeHeTUYECKOro marepuasia B KieTky). bonee
WM MEHee TOYHO OINPE/ICUTh MOHSTUE ,,)KU3HB MOKHO TOJIBKO MEePEUUCIEHUEM KauecTB, OTJInYa-
I0IIKX €€ OT He-kKu3HU. Ha TeKyluii MOMEHT HeT AMHOr0 MHEHUsI OTHOCUTEIbHO TIOHSITUS KU3HHU,
OJIHAKO YUYEHBIE B 11€JIOM MPU3HAIOT, YTO OMOIOrMUYECKOE MPOSIBIIEHHE KU3HU XapaKTepU3yeTcsi: opra-
HU3aIyen, MeTaboJIM3MOM, POCTOM, aJIaliTalviel, peakiiei Ha pa3apakuTes Il U BOCITPON3BOJICTBOM.
Takke MOKHO CKa3aTh, YTO KU3Hb SIBJISIETCSI XapaKTEPUCTUKON COCTOSIHUSI OPraHU3Ma».

A BOT uTO TIMIca1 0 ku3HU P. DHrebe B padoTte «/IuanekTuka mpupopl»: « Ku3Hb ecTh crocod
CYILIECTBOBaHUSI OEJIKOBBIX TeJ, CYIIECTBEHHBIM MOMEHTOM KOTOPOTO SIBJISIETCS TOCTOSIHHBIN OOMEH
BEIIIeCTB C OKPYKAIOIICH UX BHEIITHEH MTPUPOION, TPUIEM C TIPEKpaIlieHreM TOro 0OMeHa BeIleCTB
MpeK paIaeTcs U KU3Hb, YTO IPUBOINT K pasiokeHUIo Oenka. M y HeopraHmuecKux Tesl MOXKeT Tpo-
WCXOJIUTh TIOMOOHBI OOMEH BEIeCTB, KOTOPBIA U MPOUCXOAUT C TeUSHHEM BPEMEHHU MOBCIONY, TaK
KaK IMOBCIOTY IIPOUCXO/IST, XOTS Obl M OYeHb MEJJIEHHO, XMMUUYeckue aeicTBus. Ho pasHuna 3akimo-
YaeTcsi B TOM, UTO B ClIyyae HEOPraHMIeCKMX Tesl OOMEH BEIIECTB pa3pyllaeT ux, B CIydyae ke opra-
HUYECKUX TeJT OH SIBJISCTCSI HEOOXOIUMBIM YCJIOBUEM MX CYIIIECTBOBAHUSI» . JJOCTATOYHO JI IOHSATHOE
u émkoe onpeaesieHre? Jlymaio, MOKHO PaCCMOTPETD eIll€ HECKOJIbKO ITUTAT.

«Ku3Hb — 3T0 MaKpOMOJIEKYJISIpHAS CUCTEMA C OIpeIe/IEHHON UepapXUUecKor OpraHu3alue,
CIocoOHasA K BOCITPOM3BE/ICHUIO, OOMEHY BEIECTB M PeryJupyeMoMy MOTOKY Heprum» (K. I'pod-
CTeH, U3BECTHBIN aMEPUKAHCKUI yUEHBIN-OMOJIOT).

«7KuBble Tena, cymecTByolme Ha 3eMie, peICcTaBsioT COO0M OTKPBITHIE, CAMOPETYIIUPYIO-
IIMECS] U CAMOBOCITPOM3BOISIIMECS] CUCTEMBI, IIOCTPOESHHbIE 13 OHOTMOIMMEPOB — OSJIKOB U HYKJIEH-
HOBBIX KUCJOT» (M. B. BonbKeHINTEH, COBETCKUI (PUBUKO-XUMUK U OMO(U3UK, YIeH-KOPPECTIOH-
nent PAH).

«7Ku3Hb — 310 0co0ass, HanOoee CIIOKHO OpraHU30BaHHas (popMa IBUKEHUS] MATepUU, BO3-
HUKINAsl Ha ONPeeIEHHOM 3Tare e€ pa3BUTHsl, U MPEJICTABJICHHAS B BUJE KUBBIX CUCTEM — OpraHu3-
MoB» (A. V. OnapuH, COBETCKUI OMOJIOT 1 OMOXUMHUK, CO3JABIIUI TEOPHI0 BOSHUKHOBEHUS KU3HU
Ha 3emJie U3 aOMOTHYECKUX KOMITOHEHTOB, akagemuk AH CCCP).

b. Cniuno3a, punocod-marepuanuct Hauaia srmoxu HoBoro Bpemenu: «OIIbIT OKa3bIBAET, UYTO
MaTepuH, paccMaTpUBaeMble HAMU KaK UHEPTHBIE M MEPTBBIE, BCTYIAsl B ONPeIe/IEHHbIE COUeTaHus,
OOpeTaloT AEeNCTBUS, pa3yMEHUS U KU3Hb».

3. lIpeaunrep, pU3UK-TEOPETUK, CO3ATE b YPABHEHU KBAHTOBON MEXaHUKU: «KU3Hb — 3TO
MpEeKpacHEUIINH meAeBp, KOraa-1mo0 JOCTUTHYTHIA 1O JIMHUM [OcTriofiHel KBaHTOBOM MEXaHUKU».

Axanemuk B. U. Tompnanckuii: «Ku3Hb ecTh (popma CyIiecTBOBaHUSI OUOMIOIMMEPHBIX Tell
(cucteM), CIIOCOOHBIX K CAMOPETUIMKAIMY B YCJIOBHUSIX TIOCTOSIHHOTO OOMEHa BEIIeCTBOM U SHEepruei
C OKpY’KaloIen cpeaomn».

Kubepretuk A. A. JIsamyHoB: «KH3Hb 3TO TaKOE BBICOKOYCTOMYMBOE COCTOSIHHE BEIIIECTBA,
KOTOpOE JIJIs1 BBIPAOOTKYM COXPAHSIONIUX PEeaKIUi UCTIONb3yeT MH(POPMAITUIO, KOTUPYEMYIO COCTOSI-
HUEM OT/IETbHBIX MOJIEKYJT».

Onpenenenue E. A. Myp3uHa (MHXeHep-u300peraresib MepBoro B Mupe (POTOIIEKTPOHHOTO
CHHTE3aTopa MY3bIKH): «K13Hb B LIEJIOM — UCKJIIOYUTESIBHO CO3UJAIOIIMI ITPOLIECC, MPOLIECC CO3UAA-
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HUS1 HEBEPOSITHBIX B TEPMOJMHAMUYECKOM OTHOILLEHUU CTPYKTYP U COCTOSIHMI BEILIECTBA, OCHOBAH-
HBII Ha pacIIMPEHHOM BOCIIPOM3BOCTBE MH(POPMALIK, OPraHU3YeMblil ;KUBOW MaTepuel, B KOTOPO
nH(pOpMalLa HeoTAeIMMa OT e€ cyOcTpara, C 1eJblo TOCIOJCTBA B IIPUPOIE».
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Teopust camo3apoK/1eHUst ;KU3HU

Ara Teopus Obula pacnipoctpaneHa B [IpeBHem Kurae, BaBuione u [Ipeaem Erunte B kaue-
CTBE aJIbTEPHATHBbI KPEAlIMOHU3MY, C KOTOPHIM OHa cocyuiecTBoBaia. Apucrorens (384—322 rr.
710 H.3.), KOTOPOTO YacTo MPOBO3IJIANIAIOT OCHOBaTeIeM OHOJIOT YU, TIPUIEPKUBAJICS TUTIOTE3bI CIIOH-
TaHHOT'O 3apOXKIeHNU s KU3HU. COIIaCHO 3TOM I'MIIOTE3E, ONPEIESIEHHBIE «UaCTULIBI» BELLIECTBA COAEP-
KaT HEKOe «aKTMBHOE HAa4aJio», KOTOPOE MPU MOAXOASIIMX YCIOBUSAX MOXKET CO3/aTh KHUBOM Opra-
HU3M. APHUCTOTEINh ObLT MPaB, CUMTAas], YTO ITO AKTUBHOE HAYAJIO COACPIKHUTCS B OIJIONOTBOPEHHOM
sfiilie, HO OIMMOOYHO TOJIaraj, YTO OHO MPUCYTCTBYET TAaKXke B COMHEYHOM CBETE, THHE U THHUIOIIEM
Mmsice.

C pacnpocTpaHeHMEM XPHUCTHAHCTBA TEOPUsI CIIOHTAHHOTO 3apOkKIEHMS XU3HU OKa3alach
HEYTOJHOM, HO cama ujesl BCE paBHO IMPOJOJIKA/A CYLECTBOBATh IJE-TO HA 33/JHUX IUIAaHAX HAyKU
1 prstocopru B TeueHMe elié MHOTUX BeKoB. Brutots 10 XIX Beka B HAyYHOU cpejie ObITOBAJIO Mpe/l-
CTaBJIeHHE O <«KU3HCHHOW CHJIe» — HEKOW BCEMPOHUKAIONICH CyOCTaHIIMM, 3aCTaBJISIONIeH 3apOK-
JaThCsl )KMBOE U3 HEXKUBOTO (JIATYIIEK — U3 OO0JI0Ta, IMYMHOK MyX — U3 MsICa, YepBell — U3 MOYBHI
u T.1.). I3BecTHBIN yuéHbiii Bad ['eIbMOHT omricast 9KCIepUMEHT, B KOTOPOM OH 32 TPU HEeJIeNT! STKOObI
co37a Mblen. [Jjist 3Toro HykHbl ObUTH Tpsi3Hast pyOarka, TEMHbIA MKad U TOPCTh MIIEHUIBL.
AKTUBHBIM Ha4yajioM B MpOLIECCE 3apOKIeHUs MM BaH ['eIbMOHT cuMTas 4enoBe4ecKui MoT.

B 1668 rony uranbsiackuil 6uosor 1 Bpad Ppanuecko Peau nonoméen k mpodieme BOZHUKHO-
BEHMsI )KM3HU O0JIee CTPOro U MOJABEPT COMHEHHUIO TEOPHIO CIIOHTAHHOTO 3apokaeHusl. Penu ycraHo-
BUJI, YTO MaJIeHbKHE OeJible UepBSUKY, TOSBIISIONIMECs Ha THUIOIIEM MSICe — 9TO JIMYMHKU MyX. [Tpo-
Be/Isl psiJl SKCIIEPUMEHTOB, OH MOJIyYMJI IaHHbIE, TIOATBEPK JAIOIIME MbIC/Ib O TOM, YTO )KU3Hb MOXET
BO3HHMKHYTH TOJIBKO M3 MPEAIIECTBYIONIEH KU3HU (KOHLIENMsI OnoreHes3a). B ropimoykax ¢ mscom,
HaKpPbITBIX MapJiei, MyXH HE 3aBOANIINCH. DTU SKCIIEPUMEHTBI, OJJHAKO, HE ITPUBEJIM K OTKa3y OT UJEU
CaMO3apOsKAEHUS, U XOTsI 3Ta Ujiesl HECKOJIbKO OTOIILIA Ha 33/IHUH TUIaH, OHA MPOAOJIKajla OCTaBaThCs
OJIHOM U3 ITIaBHBIX BEPCUI 3apOKAECHUS KU3HU.
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CoBpemMeHHbIE€ HAYYHbIE NpeICTaBJIeHUs
0 3apPO’K/IeHNH KU3HHI

XuMuueckast SBOJIONHMS, WM MpeOUOTUYECKast SBOJIOMS — MEPBBIN STAIl SBOJIOIUY KU3HHU,
B XOJIe KOTOPOTO OpraHryecKue, MpeOUOTHUECKHe BEIIeCTBa BOSHUKIIM M3 HEOPraHMUECKUX MOJie-
KYJI TIOJI BJIUSIHUEM BHEIIHUX SHEPIreTUIeCKUX U CeJIEKIIMOHHBIX (DAKTOPOB U B CHJTY pa3BEPTHIBAHUS
MIPOIIECCOB CAMOOPraHU3ALIMH, CBOMCTBEHHBIX BCEM OTHOCUTENILHO CIIOKHBIM CUCTEMaM, K KOTOPBIM
OTHOCHUTCsI OOJBIIIMHCTBO YIJIEPOACOACPKAIIMX MOJEKy. Takke 3TUMH TepMUHAMU 0003HAYAeTCsI
TeOpYsi BOSHUKHOBEHUSI U PA3BUTHS TEX MOJIEKYJI, KOTOPbIe UMEIOT TTPUHIUITHATIBHOE 3HAUCHHE JIJISI
BO3HUKHOBEHUSI U Pa3BUTHS )KHUBOTO BEIIECTBA.

BriepBble MomyunTh OpraHuYecKre MOJIEKY/Ibl (AMUHOKHUCIIOTHI) B JJAOOPAaTOPHBIX YCIOBHUSIX,
MOJISJIMPYIOLIHX Te, YTO ObUIM Ha MIEPBOOBITHON 3emJie, yIanoch aMepruKaHCcKoMy yuéHoMy CTIHIH
Mumniepy B 1952 r. Torna 3Tu 3KCIIiEpUMEHTHI CTaJIA CEHCalled, U UX aBTOP MOJyYrJT BCEMUPHYIO
M3BECTHOCTh. B HacTosiImee BpeMsi OH MPOAOIKAET 3aHUMAThCS UCCIIEIOBAaHUSIMUA B O0JIACTH TIpe[I-
OUOTUYECKOU (IO BOBHUKHOBEHUS KU3HU) XMy B KanmdopHuiickom yHHUBepcuTeTe. YCTaHOBKA,
Ha KOTOPOU ObUT OCYIIECTBJIEH MEPBbIi SKCIIEPHUMEHT, TPe/ICTaBIsIa coO0i chucTeMy KoJ0, B OTHOM
13 KOTOPBIX MOXHO OBUIO IMOJTYYHUTh MOIIIHBIN 3JeKTprUecKuil pa3psa npu Harpsbkerun 100 000 B.

Muiep 3anoJTHII 3TY KOJIOY MPUPOIHBIMU Ia3aMH — METAHOM, BOIOPOIOM M aMMHAKOM, KOTO-
pble TIPUCYTCTBOBAIM B atMocepe nepBoObTHON 3emiu. B konbe, pacronokeHHOW HEkKe, ObUIO
HEeOOJIBII0e KOJTMUYECTBO BOJbI, UMUTHPYIOIIEN OKeaH. DIEKTPUIECKUI paspsill MO CBOEH cuiie Tpu-
OnrKacss K MOJTHUM, 1 MUJIep OXUJIall, 9To TIOJ] €ro JISHCTBUEM 00pa3yloTCcsl XUMUUYECKHE COeH-
HEHUs1, KOTOphIe, MOTaB 3aTeM B BOAY, MPOPEArupyioT Jpyr C APYroM U oOpasyioT Oosee CIOKHBIE
MOJIEKYJIbI.

Pesynbrar npeB3omén Bee OXuIaHus. BRIKITIOUMB BeYepOM YCTAHOBKY U BEPHYBILNCH HA CJie-
aytoiiee yTpo, Muiiep oOHapy )W, 4To Boja B KojiOe mpuoOpesna KEIToBaTylo okpacky. To, 4ro
00pa30BaIOCh, OKA3AJIOCh «OyJIbOHOM» M3 AMUHOKHCIIOT — CTPOUTEIBHBIX OJIOKOB OenkoB. Takum
00pa3oM, 3TOT IKCIIEPUMEHT IMOKa3all, KaK JIETKO MO 00pa30BaThCsl MEPBUYHBIC MHIPEIUEHTHI
KUBOrO. TOJNBKO Mpeskie HEOOXOAMMO ObIJIO CO3/1aTh COOTBETCTBYIOIINE YCIOBUSI.

7KuzHb (kuBast MaTepusi) HeM30€KHO 00pazyeTcs Ha MOAXOASIIMX IJTAHeTax MPH CO3JaHNH TaM
HEOOXOIMMBIX U JOCTATOYHBIX JJIs1 3TOrO ycinoBui. [TosiBlIeHne KUBOIM MaTepur — 3TO €CTECTBEHHBIH
MIPUPOIHBIN MIPOLIECC, TIPOUCXOAIINI, KOT/Ia TUIAHeTa yXke co3/aHa, 3apMKCMpoBaHa 1 odecreueHa
0a30BbIMU ;KU3HEHHBIMU TTapaMeTPaMHu.
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IIpu KaKuX yCJIOBHSIX HA IJIAHETE MOKET
3apOANTHCS M Pa3BUBATHCA KU3HD ?

1. IMpu Hanuyum rpaButaimu. [TOHATHO, YTO Ha TUIaHeTe Oe3 TPaBUTAIMKA HUYErO HU 3apo-
JWTHCS, HU yAepXkKaTbCsl He crnocoOHo. Kpome Toro, BeanvrHa MOCTOSHHOTO Meperaja MEepHOCTU
1 K03(p(PUIMEHT KBAaHTOBAHMU I IPOCTPAHCTBA, ONPEAEIAIONINN KOJTUYECTBO (pOPM MaTepuid TaHHOTO
THIIA, KOTOPBIE MOTYT CJIMTHCSA B IpeJIesIax 3TOro nepemnaja, OnpeiesisioT IBOTOLUOHHbIN TOTEHIA
BO3MOKHOM kMU3HU. KpaTHOCTb 3TUX BEIMYMH — KPUTEPUIA, JAIOIIMI TPEICTABIEHUE O IOTEHUAIb-
HOM MHOTr000pa3iuy BO3MOKHBIX (hOpM KU3HH. B TOM umciie, BOSMOXHOCTb NOSIBJIEHUS pa3yMa U ero
pa3BUTHSL.

2. Ipu Hasmumy Bozibl. Bosia siBIsieTcst OCHOBOM M KOJIBIOESIbI0 OPraHMUYeCKOM )KM3HU Ha HallleH
ruiaHeTe. be3 Bozibl KuBasi MaTepust He cMoruia Obl HU 3apOINTHCS, HA BBUKUTH HA 3eMle, He TOBOPS
yXe O JUIMTeIbHOM 3Bomonuy. KoHeuHo, HaBepHsIKa CyIIeCTBYIOT (hOpMbI )KHU3HU HE TOJIBKO Ha Oell-
KOBOH ocHOBe. Ho ux u3ydeHune HaxoAuTCs MOKa 3a MpeJeaaMy HalliMX BO3MOXKHOCTEH.

3. [Tpu Haymunu atMocdepbl. ATMocdepa sBIsieTcs: Hanoosiee TMHAMUYHOM, aKTHBHOM 9aCThIO
ruiaeTl. OHa OBICTPO M PE3KO pearupyeT Ha W3MEHEHHUs COCTOSIHUsSI BHEITHEH Cpejibl, YTO OYEHb
Ba)KHO JJIs1 BOSHUKHOBEHUs Ku3HU. Hanmuue B arMocdepe Kucnopona M YIIeKUCIIoro ra3a — npu-
3HaK CYIIECTBOBAHUS OEJIKOBOM KM3HU. ATMOC(hepa 10KHA ObITh He OYeHb TUIOTHOM, HO M HE Upe3-
MepHO paspexeHHou. [Ipu odeHb mIoTHON aTMocdepe U3TydeHust 3Be3/bl (COTHIIA) He JOCTUTAIOT
MOBEPXHOCTY TUIAHETHI U He HarpeBaloT e€. [Ipu 3ToM HIKHME C/IoM aTMOCc(epbl He MOTTIONIAI0T U3ITy-
YeHUsI 3Be3/1bl U TETJIOBbIE M3JTyYeHHs TIOBEPXHOCTHBIX CJIOEB IUIaHeThl. B pe3ynbrare, nepenan mep-
HOCTH MEX/1y OCBEIIEHHOW U HOYHOW YacTsIMM MMOBEPXHOCTH IJIAHETH He BO3HUKaeT. U, kak cnen-
CTBHUE, HE BO3HUKAET JIBWKEHUE aTMOC(EepHBIX MAacC B HWKHUX cIosix arMocgepsl. [Ipu oTcyTcTBrN
riepena/sia MepHOCTH BJI0JTb IOBEPXHOCTH IJIAHETHI, HE BOHUKAIOT aTMOC(EPHBIE IEKTPUIECKUE pa3-
PAIBL

B upe3mepHO paspeskeHHOI aTMocdepe HIKHUE CIIOU MMEIOT BOZMOKHOCTD TOTJIOIIATh U3ITy-
YeHUsl 3Be3/bl M TEIUIOBbIE W3JTyuYeHUs MOBEpXHOCTU. Ho mpu 3TOM He BO3BHHUKAET JIBUKCHHUE
aTMOC(PEepHBIX Macc, Kak pe3ylbTaT e€ upe3MepHON pa3pekeHHOCTH. Kak M3BecTHO, BelMYMHA
¥ TUIOTHOCTB aTMOC(ephl OIpeiesieTCsl pa3MepOM M KaueCTBEHHBIMH CBOMCTBAMU HEOTHOPOJHOCTH
MPOCTPAHCTBA, B KOTOPOH 00pa3zoBasach rianeTa. [103ToMy TOMBKO MIaHEThl, COM3MEpUMBbIE TI0 pa3-
MepaM M Macce ¢ 3eMJIEH, NMEI0T MaKCUMaJTbHO OJIaronpusITHbIC YCJIOBUS )11 BOSHUKHOBEHUs OeJI-
KOBOH %M3HU. ATMOC(epa He JOKHA ObITh HU UPE3MEPHO «TSDKENON», HA YPE3MEPHO «JIETKON».

4. Tlpy HAIMYMK TTIEPUOMYECKON CMEHBI THS U HOuM. [1naHeTapHble CyTKU HE JOJIKHBI OBITh
OYEeHb KOPOTKMMH WM OYeHb JJIMHHBIMU. [1JIaHeThl C MPOJOIKUTEIBHOCTHIO TUIAHETAPHBIX CYTOK
B Tpefienax auana3oHa 18—48 3eMHBIX 4acoB MMEIOT MaKCUMAJIbHO OJIaronpusITHBIC YCJIOBUS /IS
BO3HUKHOBEHUs KU3HU. [Ipr MEHBIIIEN TPOIOKUTETLHOCTY IJTAHETAPHBIX CYTOK MPOIIECCHI, IPOTe-
Kaiolue B armocgepe, He JOCTUTaloT YPOBHSI, P KOTOPOM MTPOUCXOAUT aKTUBHOE JIBUKEHUE aTMO-
chepHBIX Macc M pa3psiIoB aTMOC(EPHOTO MEKTPUIECTBA, O3 Yero BOSHUKHOBEHHE OPraHMueCcKOn
KU3HU HEBO3MOXKHO.

Bornee nimrenpHbIe TUIAaHETapHBIE CYTKH (OO0JbIIE, YeM 48 3eMHBIX YacOB) MPUBOMAT K ITOCTO-
SIHHOMY IIITOPMOBOMY COCTOSIHHIO aTMOC(EPBI IJIAHETHI, YTO CO3/1AET TSKENBIE YCIOBUS /1J151 BO3HHUK-
HOBEHUsI ¥ Pa3BUTH s KU3HU. Ha TakuX iaHeTax ’KU3Hb MOXKET BOSHUKHYTh TOJIBKO MTPU YCJIOBUH, YTO
WHTEHCUBHOCTh U3TYYeHUH 3BE3/Ibl, JOCTUTAIOIINX TOBEPXHOCTHU TUIAHETHI, YMEHBIIUTCS JIO ONpe/ie-
JIEHHOTO YpOBHs1. TOJNBKO MPHU ypPOBHE U3TYUYEHU 3BE3/1bl, KOT/IA OCBEIIEHHAS TOBEPXHOCTD TIAHETHI

HE NEPErpeBacTCA, BOHUKAIOT YCIOBHUA AJIA 3apOXKICHUSA JKU3HU.
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5. Ilpu Hanuuum paspsaaoB atMocgepHoro anekTpuuectsa. Bo Bpems paspsioB armocdep-
HOT'O JIEKTPUYECTBA B MOPCKOM BOJIE IIPOUCXOAUT CUHTE3 OpraHMYecKux MoJsieky/1. B 3oHe paspsaa
CO3JAETCs IOTIOJTHUTENIBHOE UCKPUBJIEHHE IIPOCTPAHCTBA, P KOTOPOM MOJIEKYJIbl HEOPraHUUYECKUX
COeTMHEHHUH, PACTBOPEHHBIX B BOJE, COCAMHSIOTCS MEXAY COOOM B KaUeCTBEHHO HOBOM TODSIIKE,
oOpa3zysi OpraHuYecKre COCAWHEHUs] — IETOYKU OJHOTHITHBIX aTOMOB. TOJNBKO MOIIHbIE Pa3psijibl
aTMOC(hEpPHOTO MEKTPUIECTBA CIIOCOOHBI CO3JaTh HEOOXOAMMBIE YCIOBHUS, TP KOTOPBIX YPOBEHb
MEPHOCTH AOCTUTAET KPUTUUYECKOIN BETMUUHBL. ATMOC(EpHBIE EKTPUIECKUE pa3psi/ibl BO3HUKAIOT,
KaK CJIE/ICTBHE Tepernaga MEPHOCTH Ha KAaueCTBEHHOM Oapbepe MexAy (PU3NYecKuM U (UPHBIM
YPOBHSIMU I1JIAHETHI.

Eciu kun3Hp Ha TuIaHeTe MorudaeT 1o Kakou-JMoo MPUYMHE, a TAKOe CIIydaeTcs B a0COMOTHOM
OOJIBILIMHCTBE CIyYaeB, TO, KaK TOJIBKO HEOOXOANMBIE YCJIOBHS BOCCTAHABIMBAIOTCS, KUBask MaTepys
HAYMHAET 3apOKAaThCsl BHOBB, HE 00palliasi HIKAKOTO Ha MPOIIUIble «HeYyaaur». Tak 4To 3apokaeHue
KU3HU (TIpocTelmmX e€ (popM) — 3TO MPOIIECC, MPOUCXOASIINH, KaK TOJIBKO CI0KATCS HEOOXOAUMBIE
IJIs1 €r0 MPOTEeKaHUs yCJIoBHs. Eciu ycnoBus 11t 00pa3oBaHusI KM3HU COXPAHSIOTCS Ha yKe oOuTae-
MOM IUIAHETE, TO IIPOLIECC CO3/IaHU S )KUBOM MAaTepHHX ITPOJOJIKAET IPOTEKATh B IIPUBBIYHOM PEKUME.
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CoTBopeHue 3eMJIu M KM3HU HA Hell

Ternepb Mbl OTOHJEM OT YTEHHSI CIOKHBIX HAyYHBIX TMIIOTE3 U TEPMUHOB U TIOTOBOPHM O TOM,
KaK K€ BCE Ha CaMOM JieJle HAUMHAJIOCh HENIOCPEACTBEHHO HA Hallle! IJIaHeTe.

Opunoku 1 Mbl BO Beenennoit? Jlymaio, 3TOT BOMPOC ykKe MOXKHO CUUTATh PUTOPUUECKUM.
[Tnanera Haia co3jana M 3aKperieHa B [IEHTPe SHEPreTUuecKoro (He BUAUMOro (pU3NYECKUM B30-
pom u ipudopamu) Kpecra Ctuxwuii: Bepx\HU3 — 310 MUpBl Bo3myxa u 3emiiy, JICBO\MIPABO — MUPBI
Bogapt u Orus. Kpome Ttoro, cymectByer mup 3¢pupHbix 1yxoB U Mupbl Kusuu u Cmepru. Cepe-
avHa Kpecra Ctuxuii — 310 TouKa (pUKcalvy Halley IUIaHeThl U Hallla IpuBs3Ka K Hell. Kpect — ato
3aLerieHne 3a XU3Hb U 3a JIoroBop, B KOTOPOM Mbl KUBEM. CaMble U3BECTHBIE HAIIA COCEIU — ITO
obuTaTeny CTUXMIHBIX MUPOB. KapkacoMm muiaHeThl sIBJISIeTCS] TUTaHTCKask (pu3nvecKasi CTpyKTypa,
CO3JJaHHasl U3 METAJUIOB M1 MUHEPAJIbHBIX cOoeIMHEHNI. OHa COCTOUT W3 SHEPreTUUECKH HAIOJIHEeH-
HBIX TYHHEJIeH 1 cpep, TPOBOAAIIMX M aKKYMYJIUPYIOIIMX ONpe/ie/IeHHbIe KauecTBa M BO3MOKHOCTH,
B PaMKax KOTOPBIX MOXKET pa3BUBaThCs TUIAHETA U pa3yMHbIE CYILIECTBA Ha Hel. Takas ke CTpyKTypa
HAXOJWTCSI HA aCTPAJIbHOM IIJTaHe BOKPYT Halllel IUIaHeThl. B yXOBHO-330TEPUYECKUX TPaJHULIUsIX
oHa HaszbiBaetcs [IpeBom Cedupor.

ITo kmaccuueckon cucreMe Ha 7 IJIaHOB (110 YKMCITY YaKp, C HUMH PE30HUPYIOIINX ) TPUXOJUTCS
CeMb TeJl YesioBeKa. TOYHO TaKue ke CeMb TOHKMX TeJl UMEET U IJIaHEeTa. YCIIOBHO K€ BBIACNSIOT TPU
IU1aHa: (PU3UYECKUIl, aCTpajIbHBI M MeHTa bHBIN. Ha (prsnueckom IiaHe Mbl IMEEM JIENO0 C TpeX-
MEPHBIM IIPOCTPAHCTBOM, OIUCAHHBIM CYILECTBYIOIUM [loroBopom.

B pazpaboTke M co3maHMM HAlel IJIaHETHl U BCErO JKMBOTO HA HEM yJacTBOBAIM YUEHBIE
Y SKCTIE/IMIMY TIPEJCTABUTENEH PAa3IMUHbIX PA3BUTHIX WHOIUIAHETHBIX IMBUIIM3AIMN. 3eMIIsl 3a1y-
MBIBaJIaCh Kak CBOeoOpasHas jaboparopusi UaeaabHOM KU3HU U PECYPCOB, KOTOPbIE ObLTH HEOOXO-
AUMBI IPYTUM IJTaHeTaM. B Kakaoii rajlakTHKe CyIIeCTBYIOT MOJAOOHbBIE OOUTaeMble «J1ad0paTOpUm».
B teuenue croneruii (110 COBpEMEHHOMY 3€MHOMY MCUUCJIEHUIO) CO3/1aBAIUCh MOIXOASAIINE YCIOBUS,
HapalllMBaJIUCh U HACEJSTUCh MUPBI cTUXUH, (pukcupoBaicsa Kpect Ctuxuid, co3aaBaach B €ro LieH-
Tpe IJIaHeTa MOJI MPUKPHITHEM I'MI'AHTCKOTO «30HTa» U3 IPArolIeHHBIX M MOMYIParoleHHbIX KaMHEH,
KOTOPBII CITYKWJI 3aILUTOM OT COJTHEYHOM paiualiuy ¥ KOCMUYECKOTO U3JTyYeHHUSI.

BriocneactBuy, Korja Ha IUIaHETE YK€ HAvyaKCh IPOLIECCHl 3apOKAEHUS KHUBOM MaTepuH,
00pa30BaJICsi 030HOBBIN CJIOH U U3JTy4YeHHE CTaIo cOATaHCUPOBAHHBIM, «30HT» ObLIT B30pBaH, KAMHU
OCBHINAJIMCH HA TIOBEPXHOCTH TUIAHETHI ¥ HAYQJIM ITPOpACTaTh B HEJpa 3eMJIM, TIOJTy4asi OTTY/Aa He0OX0-
AUMYIO SHEPrHio ¥ MUTaHue. DTOT pocT OyAeT MpoaokaThes Beeraa. [nanera cozgana ¢ mporpam-
MOW CaMOBOCITPOM3BOJICTBA BCEX MPUPOAHBIX PeCYpcoB. ECTeCTBEHHBIM ITyTEM PECYpPChl UCTOLUTHCS
WA UCYE3HYTh HE MOTYT, TOJIBKO €CJIM YEJIOBEK CaM He MPUJIOKUT MAaKCUMYM YCHIIMH JU1s1 pa3pylie-
HUsI COOCTBEHHOH Cpe/ibl OOUTAHUS.

[NepBonayansHO 3eMiist Obula OTAAHA MPEACTABUTENSIM CTUXUMHBIX MUPOB JJIs1 «OOKUBAHUS»
Y CO3JaHUs1 HEOOXOAMMBIX [Isl )KU3HH YCIIOBUM, JIs1 HACTPOWKU CTUXMIAHBIX ¥ IPUPOJHBIX MEXaHH3-
MoB. IIpeacraBurenu cruxun 3emiy — THOMBI (OBEpry, TpoM), Bozayxa — ambgbl (ay1bBbI, CUITb-
dunpl), npencraButenu OrHs — camaMaHapsl, Boapl — yHAWHBI (pycaslki) — HECKOJIBKO BEKOB ObLITH
MEPBBIMU pacamH Hailey 1iaHeTsl. OHM KOHTPOJIMPOBAIM U NONAEP/KUBAIN AEUCTBUE YCTAaHOBJIEH-
HBIX IIPY CO3/IaHUM TUIAHETHI IPOrPAMM, 3AITyCKAIOIIUX «ITPELYCTAHOBJIEHHYIO SBOMIOLUIO» TIPUPO-
HBIX (popM xu3HH. [To3aHEe, Korna mpojoKUINCh padOThH MHOITUIAHETHBIX YYEHBIX Ha 3emJle, CTH-
XUWHbIE OOMTATENI NepeluTd Ha TOHKWE TUIAHBl OBITHS: OCTAIMCh XWUTh B HAllleM MPOCTPAHCTBE,
HO CTaJIM HEBUIMMBIMU U1 HAc. M 10 cuX MOp OHM NMOMOTaloT IUIaHETe MOAJEPKUBATh SKOJIOTNYe-
CKO€ PaBHOBECHE.
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Yro npoucxoamio Ha 3emJie mociae
CO31aHNsI HE0O0X0JUMbIX YCJIOBHI1

[NepBas xM3Hb MOSBWIACH B MEPBMYHOM OKeaHEe B CHJIy Liesioro psima npudyvH. OCHOBHast
U3 HUX — MOTJIONIEHNE MOPCKOH BOJIOM KECTKOTO COJTHEYHOTO ¥ KOCMUYECKOTO U3Ty4eHHUs], TyOUTE b~
HOTO JUISl BCEro XKUBOro. [lpyrasi mprunHa, He MeHee BaKHasl, 3aKJII0YaeTCsl B TOM, YTO B MOPCKOM
BOJIE KOHIIEHTPUPOBAJIKCH HE TOJBKO HEOPraHUYECKHE MOJIEKYJIbI, HO TaKkKe MPOCThIE U CIIOXKHBIE
OpraHruYecKre MOJIEKYJIbl, BOHUKIIIME U3 HEOPTAaHUIECKUX BO BpPeMsi aTMOC(EPHBIX IEKTPUIECKUX
paspsoB. Bona okeaHa MOCTOSIHHO HACHIIAIACh Ta3aMU, COCTABIISIBIIMMY MEPBUYHYIO aTMochepy
TUIAHETHI: YIJIEKUCIIBIM M CEPHUCTBIM, 230TOM, BOJOPOJOM, KUCJIOPOJOM U IpyTrMMU razamu. Bee€ ato
BMeCTe SIBJISIETCS] HEOOXOMMMBIMU YCIIOBUSIMU JIJTSI BOSHUKHOBEHHUSI KU3HU.

[NepBbIMU KUBBIMH OpPraHU3MaMH, MOCJE BUPYCOB, ObUIM MPOCTEHINIE OHOKJIETOUYHBIE pac-
TEHHSs1, KOTOpbIE MOCPEACTBOM (DOTOCHHTE3A, TIOTJIOIAst BUAUMBINA CIIEKTP COTHEYHOTO M3TyYeHHUs,
CTaJIM CaMH BHYTPH ceOsi CUHTE3UPOBATh OPraHUYECKUE COCAUHEHUs, HEOOXOOUMBIE ISl UX KU3-
HenesTebHOCTH. JIo mosiBieHrst (DOTOCHHTE3a MPOCTEHIIINE OPraHU3Mbl MOTyYald HEOOXOAUMBIE
OpraHuYecKre COeTMHEHHS TOJIbKO U3 MOPCKOM BOIbL, T/Ie OHM BO3HHMKAJIHM BO BpeMsi aTMOC(EPHBIX
MEKTPUUECKUX Pa3psioB. PUTOIIAHKTOH Hayall MOKOPATh TIEPBUYHBIA OKeaH, KOTOPBIA ObLT Iap-
CTBOM ITPOCTEUIIINX OAHOKJIETOYHBIX pacTeHuil. B mporecce hotocunTe3a, (PUTOMIAHKTOH MOTJIONIA
YIJIEKUCITBIA Ta3, PACTBOPEHHBIN B MOPCKOM BOJIE, ¥ BBIIEISI, KaK MOOOYHBIN MPOLYKT, KUCIOPO/.
B HO4HOE Bpemsi, Korja (pOTOCMHTE3 MPUOCTAHABIMBAJICS, (PUTOIUIAHKTOH MCIIONB30BAJ 7Sl CBOEH
KU3HEEeATEIbHOCTH CUHTE3WPOBAHHBIE B JHEBHOE BPEMsI OpraHMUYECKHe COeAMHEHUs. DTH COel-
HEHUsI IOMOTaJIM (PUTOTJIAHKTOHY BOCCTAHABJIMBATHCS U TOAJICPKUBATH LIEIOCTHOCTb M aKTUBHOCTD
ero CTPYKTYpBL.

7KYBOTHBIE MUKPOOPTaHMU3MBI, Jake MPU CAMBIX HUACAIBHBIX ISl HUX YCJIOBHSIX, HE MOIJIH
TMIOSIBUTHCS B TIEPBUYHOM OKEaHe JI0 TeX IOp, MoKa (PUTOIUIAHKTOH, a IIOTOM U 0o0Jiee COBEpILICHHBIE
pacTuTesbHbIe OPraHU3MBbl, HE HACHITHIIN TIOBEPXHOCTHBIN CJION OKeaHa KUCIOPOAOM B TAKOM KOJIH-
YecTBe, YTOObI 00ECTIeunTh HOPMAIBHYIO JKU3HEESITEIBHOCTD U JJIs1 )KUBOTHBIX OPraHM3MOB, KOTO-
pble BO3HUKJIM B XOJIe 3apaHee 3arporpaMMHUPOBAHHON BOJIOIMU U3 TeX K€ MPOCTEUINUX PACTH-
TEJIbHBIX OPTaHU3MOB.

Takum 0Opa3oM, O MepBOM MPOCTEHINEeH SKOJOTMIECKON CHUCTEME MOKHO TOBOPUTH JIMIIIb
C MOMEHTA TOSIBJICHUSI )KUBOTHBIX, TO €CTh OPraHU3MOB, MOMJIOMIAIOIINX OPTAaHUYECKUE COSTMHEHMUS.
DKOJIOrMUecKasi CUCTeMa eCTh He UTO MHOe, Kak OalaHc Mexay BceMH (hOpMaMH U TUIIAMU KUBBIX
OPraHU3MOB U UX Cpeloll OOUTaHMSI.

C nosiBlIeHHEM MHOTOKJIETOUHBIX HAYaJICS CIIEYIONINIA KAUeCTBEHHBIN Tall pa3BUTHUSI KU3HH.
CoBepIieHCTBYSICh B OecriomagHoi 60psOe 3a BbDKUBAaHUE, MHOTOKJIETOYHBIE OPraHU3MBI, B TIEPBYIO
odepe/b OMATh PacTUTENIbHBIE, PHOOPETN HOBBIE KauecTBa — pacrpeneeHne (pyHKIIUMA, POUCX0-
ASIIUX B OTHOKJIETOYHOM OpraHu3Me, MeXIy rpyniaMH KJIETOK, 00pPa30BBIBAIOIINX STOT OPraHU3M.

C nosiBieHHeM MHOTOKJIETOYHBIX Havascsi OyM pocTta OMOMacchl B IEPBUYHOM OKeaHe. JTo,
B CBOIO OUepe/ib, IPUBEJIO K OypHOMY POCTY KOJIMUECTBA M MHOT00Opa3usi )KUBOTHBIX MHOTOKJIETOY-
HBIX OPTaHU3MOB, KOTOPbIE, B CUJTy CBOEW OOJIbIIel aKTMBHOCTH, BO3HUKILEH B pe3yJbrate OOpbObI
3a BbDKMBAHUE, CTAJIH YK€ SBOTIOLIMOHHO JIOMUHUPOBATh HaJl PACTUTEILHBIMU (pOpMaMu Ku3HU. Tem
HE MeHee, OHU MPOJIOJIKAIIH ObITh 3aBUCUMBIMU OT KOJTMYECTBA OMOMACCHI, CO31aBAEMOU paCTEHUSMHU
B xoJie (poTOCHHTE3A.

SBOJIOIIMOHHOE PAa3BUTHE PACTUTEIBHBIX OPraHM3MOB NPUBOAWIO K OypHOMY pPa3BUTHIO
’KUBOTHBIX OPraHU3MOB. DKOJIOTHMUECKAsi CUCTEMa CTAaHOBUJIACh BCE OoJiee CIOKHON M MHOrooOpas-
Hoil. Boiiesnsiemblii B pesynbrare (hOTOCMHTE3a KUCIOPOA U3 MOPCKOM BOABI MoNaAali B atMocdepy
TUIAHETHI, €T0 KOHIIEHTpAIIUsI TOCTENIEHHO pociia. Bo BpeMst arMoc(hepHBIX EKTPUUECKHIX Pa3psiioB
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4acTh aTMOC(epHOro KUCIIOpojia MpeoOpa3oBhIBAJIaCh B 030H, IO Mepe POCTa KOHIIEHTPAIUU KOTO-
POro B BEpXHUX CJIOSIX aTMOCephl CTall BO3HUKATh O30HOBBIH CJIOH TJTAHETHI.

O30HOBBII CJIOH CTaJl 3AIUTHBIM SKPAHOM OT KECTKOT'O COJIHEYHOTO M KOCMUUYECKOTO U3JTyde-
Hus. C TeyeHueM BpEMEHHM O30HOBBIN CJION CTAaHOBHWJICS BCE OOJIBbINE, M HACTYIMJIA ITOPa, KOTJa ero
TOJIIMHA CTaJla JOCTATOYHOM [Tl OTPakeHUsI OOJIBIIIEH YaCTH STOroO U3JTyueHus. BO3HUKIN yCIOBUS
JJIA p%BI/ITI/I}I JKH1N3HU Ha HOBerHOCTI/I CYH_II/I IIJTAHCTHI.

[epBbIMU OCBaMBaTh CyIy HauyaJld PacTeHUs], CHa4Yaja pa3BUBAsCh B MOTPAHUYHBIX 30HAX,
MIOTOM YXO/s1 BCE TITyOke U ITyOke B MaTeprKu. [IepBbIMU TOKOPUIIM CYIITY TUIAYHbI, XBOIIH U TTATIOPT-
HUKOOOpasHble. Pa3BuBasich B ycIoBUSIX aTMOC(epbl, B KOTOPOW KOHIIEHTPAIUS YIJIEKUCIIOrO ras3a
Obl1a BO MHOTO pa3 OoJIbllie ero KOHIIEHTPAMK B MOPCKOM BOJIE, TIepBble Ha3eMHbIe PACTEeHUSI 1I1ar-
HYJIY J1ajibllle B MEXaHU3Me (POTOCHHTE3A.

3a pacTeHMsIMU Ha CYyIIy BBIIUIM W KUBOTHBIC. [IepBBIMH Ha3eMHBIMHU KMBOTHBIMH OBLIH
3eMHOBOAIHBIe. Hauanock (popMupoBaHue KOJOTMYECKON cHCTeMbl U Ha cyie. [Ipuuém, pa3Butue
JKM3HM HA CYIIIe TproOpesio ropaso Oosee OypHbI XapakTep. [ iraHTcKue XBOIIH, ILTIONIN 1 TAropT-
HUKOOOpa3HbIe CO3[[aBaI OTPOMHOE KOJIMUECTBO PACTUTENNBHOM Ouomacchl. [loenarh Takve rurant-
CKHe pacTeHUs MOIJIA TOJIbKO KPYITHbIE )KUBOTHBIE. Ha 3eMiie HacTynmio BpeMsi TMTaHTOB.

Bcnen 3a 3eMHOBOIHBIMU Ha CyIIIE TIOSIBIJIMCH ITPECMBIKAIONTUECS, KOTOPbIE UMEITH LEIIbIA Psif
SBOJIOLMOHHBIX MPEUMYIIECTB M BCKOPE CTAIM AOMUHUPOBaTh. LlapcTBO TMraHTOB (AMHO3aBPOB)
MPOJOJIKAIIOCh COTHU MWUIMOHOB JieT. Ho KOHIIeHTpaImsl YIJIeKUCIIoro ra3a B arMocdepe crajia
YMEHBINATHCS, TAK KaK OrPOMHBIE MACChl YIJIEKHUCIIOTO ra3a MOrJIOMAINCh U3 aTMOChephl B pe3yiib-
Tate (POTOCMHTE3a M CTAHOBUJIMCh COCTABHOM YaCThI0 OMOMACCHI TJIAHETHI.

HakorneHHblii 10 MOsIBJIEHUS )KU3HU B aTMOC(epe YIIIeKUCIBIHA ra3 ObLT IOCTETIeHHO, 32 COTHU
MUJLJTUOHOB JIET, M3PACXOJJOBaH TMTAaHTCKUMU pacTeHusiMU. OH MPOJoIIKa MOCTYNaTh B arMocdepy
MIPY U3BEPKEHUSIX BYJIKAHOB M KaK MPOAYKT KU3HEACATEIbHOCTH KHUBBIX Oprann3MoB. [locteneHHo
TEKTOHMYECKAasi aKTUBHOCTh 3eMJIM YMEHBIIIAIACh, BCE MEHBIIIE Ta30B BHIOPACHIBATIOCH B aTMOC(hepy
U3 HeJIp, B TOM YHCJIE U YTJIEKUCIIOTO ra3a. DTO MOCITYKUJI0 IPHYUHON TOTO, YTO TUTAHTCKHE PACTEHUS
CYILIU CTaJIM Orudarh. ITo ObLJIO OMHOM W3 IPUYMH 3aKaTa IapCTBA TUTAHTOB.

BmecTo pacTeHui-ruraHToB Ha SBOJTIOIIMOHHYIO apEHY BHIIIUTH O0Jiee COBEPIIEHHbBIE PACTUTEb-
HbIE OPraHU3MBI — TOJIOCEMEHHBIE. DTH pacTeHus ObUIM 3HAYUTESIBHO MEHBIIIE CBOMX TMPE/IIEeCTBEH-
HUKOB. 7KMBOTHBII MUP, PUIIESAIINIA HA CMEHY APCTBY TMI'AHTOB, TOXE ObLI ropasio 0ojee CKpoM-
HBIM TI0 CBOMM pa3mepam. Ho 3BOMOIMOHHO ero cpopMupoBain 6osee coBepiieHHbIe KUBOTHBIE.
Kak ockonku ObLIOTO BeMUus, B HETO BOILIM MOTOMKH JUHO3aBPOB U 36MHOBO/IHBIX.

Crnenpytonmii 3Tan 3HaMEHOBAJIO TMOSIBJIEHHE TOKPHITOCEMEHHBIX PACTeHU, OIHAKO, OHH
HE TPUIIUTA HAa CMEHY IOJIOCEMEHHBIM, KaK TIOC/IeJHUE TIPUIILTA HA CMEHY ILTIOIIAM, XBOIIaM U Taro-
POTHHUKO0OPa3HBIM. OHM IIPOCTO «OCBOWJIN» Pa3Hble KJIMMATUYECKUE T0sICa TIOBEPXHOCTH IJIaHETHI.
[Tpuuém, rooceMeHHbIe OKa3aIUCh Oosee IPUCTIOCOOIEHHBIMU K CYPOBBIM KJIMMATHYECKUM YCIIO-
BUSIM M OCBOMJIM OoJiee XOJIOHbIe KiuMaTruieckue nosica. Ilo mepe (popmupoBanust piaops 3emin,
dbopmupoBack e€ Goraras payHa — KUBOTHBIN MUP. DTOT MOCIISTHUIA TUT SKOJIOTMYECKON CHCTEMBI
COXpaHWJICS U JIO HalMX JHel. «Pa3paboTunKu» He CMOIJIH ITOKa CO31aTh PACTUTEIBHBIN OpraHu3M
¢ 6ombIneit 3(ppeKTUBHOCTHIO. U ecni paHblIIIe MosiBJIeHNe HOBOTO THIIA PACTEHUI IPUBOAMIIO K Oyp-
HOMY M3MEHEHUIO )KUBOTHOTO MHpa, TO C MOSIBJIEHHEM ITOKPBITOCEMEHHBIX 3TOT MPOIecC MpeKpa-
THJICSL.

CHauasia HOBblE, BO3HUKAIOIIIME B XOJI€ 3aIIpOr pPAMMMPOBAHHOM M KOHTPOJIMPYEMOM 3BOJIOLNY,
BU/IbI 3AIOJTHSUT CBOOOJHBIE SKOJIOTMYECKIE HHUIIHU, a TOCTIe 3arOTHEeHNs «BaKaHCUI» HOBBIN BUJ
MOT TTPOOUTHCS, JIUIITH BHITECHUB U3 KAKOK-TMOO0 SKOJTOrMIeCKOM HUIIH APYTOU BUJI, YKe e€ 3aHuMa-
IO, DTO MPUBEJIO K HAYaJTy €CTECTBEHHOTO 0TOOpa M KaYeCTBEHHOM IBOJTIONVH KMBOTHBIX Ha T1JIa-
Here. Co3aHne HOBBIX BUJIOB ;KUBOTHBIX IEPEIIIO HA JPYrOl YPOBEHb, KOTOPbI MIO3BOJIWII TOAONTH
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BILIOTHYIO K CO3JIaHUI0 pazyma. Bc€ 3To Tak ke Uiu 4yTh MHAY€ MTPOUCXOAUIIO U IIPOUCXOIUT HA MHO-
rux rianeTax bompioro Kocmoca. Ha Haineid rjaHete Toxe B CBOE BpeMs ObLT CO3[IaH BH Pa3yM-
HBIX JKUBOTHBIX, KOTOPBIX MbI C€iYac Ha3bIBa€M HEaHJIEePTaIblIAMHU.
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Heanjgepraabiibl 1 KPpOMaHbOHIIbI

Heanpnepranblipl nosiBUIMCh Ha 3eMile COTHU MUJUIMOHOB JIET Ha3a/l Kak 3aKOHOMEPHBIH 3Tarl
3aMporpaMMHPOBAHHON M KOHTPOJIMPYEMOM 3BOIOLMK KOJOTMYECKOM cuctembl IuiaHeTsl. Hayka
yBEpEHa B TOM, UYTO HEaHJEpTasblibl SIBJSIOTCSA MPEAKaMU KPOMAHBOHLEB U CTapaeTcsl MOATOHSTh
BCI0O MH(OPMALIMIO 110]] 3Ty, HUUEM He TOATBEPKIEHHYIO TUIIOTE3Y.

KpomaHnboHell (COBpeMEHHBII YeI0BEK), 10 BEPCUU HAayKH, MOSBWICA Ha 3emile IIPUMEPHO
COPOK TBICSTY JIET Ha3a]] B OTHOYACHE M CPa3y e B YETHIPEX Pa3HBIX PACOBBIX UMOCTACAX — OEJIOM, YEp-
HOW, KpacHOM U KENTOU. DTOT (peHOMEH HAyKOW HUKAaK He OOBACHSETCA, KaKk He OOBSICHSIETCS U TO,
MOYEMY Y KpPOMaHbOHIIAa OTCYTCTBOBAJI T'YCTOU BOJIOCSIHOW MOKPOB, B OTJIMYKE OT HEaH/AEpTablia.
[Ipu 3TOM, HECMOTpPS Ha TO, YTO ITU YETHIPE Pachl JOBOJBHO CUJIBHO JIPYT OT ApPYyra OTIAYaIUCh
KaK BHEIIIHE, TaK ¥ BHYTPEHHE (CTPOEHHUE CKelleTa, yeperna, OOMEHHbIE TPOLIECCH U T1p.), OHU ObLIH
COBMECTUMBI MEXly COOOI U MOIJIM JIaBaTh KM3HECIOCOOHOE MOTOMCTBO. [IOTOMCTBO e HeaHaep-
TaJblla U KPOMaHBOHIIA )KU3HECTIOCOOHBIM He OBLIO.

Tak:xe apXeoJornuyeckue HaxOOKW CBUJIETENIbCTBYIOT O TOM, YTO Y€M CTaplie CKEJIeThl Kpo-
MaHbOHIIA, TEM €r0 PAacOBblE NPU3HAKU BBIPAKEHBI YETYE, YTO TOBOPUT O TOM, YTO MPOUCXOAMJIO
CMELIEHUE pac, a He UX pa3e/ieHre U3 OIHOM, KaK IMbITA0TCS YTBEPKAaTh HayuHble Teopun. M ato
MIPOTUBOpEYre MEXKAy TeOpHel M PealbHOCThI0 HUKAaK He oObsicHsieTcs. bornee Toro, KacaresibHO
IEHETUYECKOM COBMECTUMOCTH pa3HbIX pac, HayKa HEe MOXKET IMpPEICTABUTh HUKAKUX MEPEXOIHBIX
BUJIOB 3THX YETHIPEX pac, Y KOTOPHIX IOJKHBI ObLTM ObI OZIHOBPEMEHHO MPOM30MTH OJMHAKOBBIC
HEOOXOIMMbIe MyTalluy, TPUIEM MTPOM30MTHA CHHXPOHHO HA Pa3HbIX KOHTMHEHTAX, B Pa3HbIX MpH-
POIHBIX Mosicax. ITO caMo MO0 cede MPOM3OUTH HE MOKET Jake TEOPETUIECKH, TOITOMY YTBEpiK/ie-
HUS YIEHBIX O TOM, YTO KPOMAHBOHIIBI 00sI3aHbI CBOMM TOSIBJIEHHEM HeaHIePTalIblly, CEPbE3HO BOC-
MPUHUMATh HENb3s. DTO JBa aOCOMIOTHO pa3HbIX BUA JKUBBIX CYIIECTB, MEPBBI U3 KOTOPBHIX OBLT
PE3YJIbTATOM AEUCTBUS NIEPBUYHON SKCIEPUMEHTAIBHON IIPOrpaMMBl (Tak Ha3bIBAEMOM IBOJIIOLUH,
KOHTPOJIMPYEMOW M YIPAB/ISIEMOI MHOIUIAHETHBIMU YUEHBIMM), @ BTOPOM BHJL CTaJl UCIIPABJIEHHOW
U YJTy4IIIeHHOHN BepCcreit, CO3JaHHOM B 1Ja00paTOPHBIX yCIOBUAX. OKOHYATEIbHOM Bepcreli YeoBeKa.
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IIpoucxoxaeHue yejaoBeKka

Bcriomuum HekoTopble obien3BecTHbie Teopuu. Hanmpumep, BbIXon uenoBeka u3 Adpuku.
CeronHs oYty MOOOW aHTPOMOJIOT BaM C YBEPEHHOCTBIO CKAaKET, UYTO TO OOIIEU3BECTHO U BCEMU
noka3aHo. Ho HU OMH W3 HUX HE CMOXET BCIIOMHHTH Ty HAy4HYIO padoTy, KOTopas pazpadoTasa
U JOoKazana 3Ty Teopuio. IlotoMy 4uto Takux padoT He ObUI0. B peanbHOCTH BCE Tak M MPOU30-
IIJIO: UMEHHO Ha TeppuTopur AQpuKy ObUTH Pa3BEPHYTH OCHOBHBIE MHOILIAHETHBIE JTA0OPaTOPUH
IO CO3/IaHUIO UJICTLHOM UeJIOBEYECKON MaTpHIlbl, Hanbosee MPUCIOCOOIeHHOM K KU3HH Ha 3emiie
B (PM3MYECKOM U SHEPreTUUYECKOM aCIIeKTe.

Adpuka — 310 Mynaaxapa-yakpa IJIAHEThl: OJIHOBPEMEHHO U POXKJAIOIIAsl KU3Hb, U SBJISAIO-
I1asICs1 BBIICTUTENIBHONM CUCTEMOM 1JTs1 IepepaOOTKU (PU3NYECKUX, SHEPreTUIECKUX M KAPMUUYECKUX
nutakoB. Jlo cux mop 3Ta MHOroCTpajaibHas TEPPUTOPHS IMPOAOIKAET HECTU CBOE M3HAYaJIbHOE
OpeMsi: ¢ OIHOM CTOPOHBI, BEJIMKAsk UCTOPUsI U HaKOILIEHHAs BeKaMu MyapocTs Erunrta u Uzpawnns,
C Ipyro¥ — HUIIETa, TOJIOf1, BOMHBI, CMEpTebHbIe O0JIE3HN B HEKOTOPHIX APYTUX aPPUKAHCKUX peru-
oHax. Bc€ Ha oqHOI TeppUTOpUHU, B OFIHOW IUIAHETAPHOM YaKpe.

Ho Bcé ke, oTKyga y4€Hble y3HAJIM MpO IMOSIBIEHUE NMEPBbIX KPOMAHbOHLIEB HA TEPPUTOPUN
Adpukn? OkasbiBaeTcs, TeOpusi appUKAHCKON MPAPOJUHBI — ITO BOBCE HE pa3pad0TKa TeHETUKOB
Y HE TPY/bl aHTPOIOJIOroB. Teopusi appruKaHCKOW MMPapOAMHBI — 3TO PEIUTMO3HAsA AOrMa, KOTOPYIO
BOT YK€ HECKOJIBKO COTEH JIET ITPOABUTAET LEPKOBb. AKkaneMuk A. A. TioHseB nucall, 4To 34ech 3ame-
maHa penurus. B bubnuu yrBepxkaaeTcs, 4to nepBeiME U3 Jofieit bor co3nan eBpeeB Anama u EBy.
W Bce octaibHbIe JIIOAM MPOU3OIILTH SIKOOBI UMEHHO OT HUX. OJHaKo, celvac yxe TOYHO M3BECTHO,
YTO €Bper MPOU3OIILIU OT JoJel YEPHOW Pachl — HETPOUAOB — UyTh OoJiee 5 ThICAY JIeT Ha3al. Bot
oTciofia M 00bsICHEHUE YUEHBIX TIpo AQpPUKY: pa3 MepBble Jiioau Obuth eBpesiMu (1o bubnvn), a nep-
BbIE €Bpey ObUIM YEPHOKOKMMU, 3HAUUT, EBPEH, 32 HUIMH 1 BCE OCTAJIbHbIE, IIPOU3O0IUTH U3 A(PHKH,
€ KUBYT TEMHOKOXXHE.
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NHomianeTHOE NMPOUCXOKIEHUE
YeJI0BeYeCKON MaTPHIbI

A Teriepb — Hallla peasibHast UICTOpHsi. MBI Bee sIBJIsieMcsl TMOO MpHIIIEbIIaMu Ha 3TOH TUIaHeTe,
700 ObLIM CO3/1aHbI 3/1ECh UCKYCCTBEHHO C HMCTOb30BAHUEM T€HETUYECKOrO MaTepHaa MpuIlelib-
ueB. Bee soau, KpoMme HeaHAepTabLIEB.

[lepBbIM OKA3aTEILCTBOM TOTO, YTO BCE MBI SIBJISIEMCS TOCTSIMM Ha 3eMJle, cTajla TeHeTu4e-
CKasi HECOBMECTHMMOCTh HEaHIEPTaIblla M KPOMAaHBOHIIA. DTO O3HAYAET, YTO MBI HE MOXeM OBITb
MOTOMKAaMU HeaHJepTajbla. bosee Toro, HeaHaepTasblibl HE MMOCEIIAIA B T€ BpEMEHA TEPPUTOPUIO
a(ppUKaHCKOTO MaTepUKa, I7Ie BEJIUCh 3aKPhIThE Pa3paO0TKU HOBBIX 3€MHBIX Pac.

B 1997 rony Ha ocHoBanuu aHanmza JJHK nepsoro Heanaepraibua yuéHele MIOHXEHCKOTO
YHUBEPCUTETA CEJATN BBIBOJ: Pa3nyivs B T€HaX CIMIIKOM BEJIMKH, YTOObl CUMTATh HEAHJEePTallb-
LeB IpeAKaMl KPOMaHbOHLIEB (HEMOCPEICTBEHHbIX MPEAKOB COBPEMEHHBIX JIIOAEN). DTU BBIBOJBI
ObLIM TIONTBEP:K/ICHb BEAYIIMMU crieranuctamMu u3 Lljoprxa, a nmosxe u ApyruMu CrieluaIucTaMu
n3 EBponbl 1 AMEpUKH.

BTopbiM 10Ka3aTesIbCTBOM TOTO, YTO MBI 3[I€Ch HE IBOIIOLIMOHUPOBAJIM B YEJIOBEKA, a IpUJe-
TEJIM C POJIHBIX IUIAHET WJIM ObUIM CO3JaHbl M3 MHOIUIAHETHOTO FEeHETUYECKOTro MaTeprara, siBsieTcs
pas3Hblil UBeT I71a3. LIBeT MMcTheB, pacTUTENIBHOCTY Ha IUIAHETE, 1BEeTa IJla3, KOXKU M BOJIOC JIIOJEW
OIpeJEeIsII0TCS B IEPBYIO OYEepe/lb CIEKTPOM M3J1yueHHs: MecTHOro ceeTuiia (CorHua) B Kaxk 01 Col-
HeuyHoit cucteme. [1o9ToMy pasHbIi IIBET IJ1a3, KOXKHU, BOJIOC U Jpyrue 0COOEHHOCTH HAPOJOB Pa3HbIX
pac, HaxoAAIMIUXCS Ha 3emIie, CBUJIETEIbCTBYET O TOM, UTO «OnomMarepua» it ux JHK, mis ux ten
MePBOHAYAIBHO SBOIIOIMOHUPOBA B PA3HBIX COTHEYHBIX CHCTEMAaX, TO €CTh, IPOU3OIIEN OT OOMTa-
TeJIel APYIUX rajlakKTUK U IJIaHeT.

Eme oquuM 10ka3aresibCTBOM CO3JaHus 3eMJIM MHOIUIAHETSIHAMU (HAIlUM MpeIKaMu) sIBJIsI-
ercs crenylomias MHpopMarus, KoTopasi Toxe Bpoae Obl OTKpbITasi U MOATBEPKAEHHAST MHOTOUHMC-
JIEHHBIMM MCTOPUKAMH, apXeojJoraMM M SKCTPAaCeHCaMM, HO HUTAE B IIMPOKOM JOCTYIE HE MOsB-
nsercs. Peub UA€T 0 TOM, UTO HE TOJBKO Ha 3emile, a U B 1I€JIOM B Halllell TaJlakTUKE 3apaHee
1eJIeHANPaBJIeHHO TOTOBIJIACH SKOJIOTMYECKAs CUCTEMa, B KOTOPOU Oblia Obl HUINA, TIPUTOJHAS IS
JJIMTEJIBHOTO MPOXKUBAHUS, @ BO3MOKHO, U MOJTHOTO NIepeCesIeHus ITPULLIETIbLIEB.

Jl1s1 oGecrieueHrst IUIIEBBIX IIENOYEK 3aBO3UIIMCH HYKHbIE PACTEHUS U JKUBOTHBIE, YIATSIIHCH
HEHY’KHbIE 3€MHbIE BHU/Ibl, KOTOPbIE Pa3BUWJIMCh HA TIEPBOM 3Talle 3arporpaMMHUPOBAHHON IBOJIO-
K. KocBeHHBIM MOATBEPAKIEHUEM 3TOMY CIYKUT TOT (PaKT, YTO LieJIble IPYIIbl BUAOB PACTEHUI
1 ’KMBOTHBIX MOSIBUIKCH HAa 3eMJie BHE3AITHO, TO €CTh HE B Ipoluecce 3Bomonuu. [laneonronornye-
CKHE apXUBBI HE JAIOT HUKAKUX CBEJEHUI O MTPOMCXOKAEHUU He TOJIbKO yesioBeka (Homo Sapiens),
HO ¥ HACEKOMBIX, PBIO, IITHUII ¥ IPYTUX BUIOB KUBBIX OPTaHU3MOB.

CrepytonyM JOKa3aTeIbCTBOM OyeT Habop HEOCTIOPUMBIX (PaKkTOB MoArotoBku Hamei Co-
HEYHOW CHCTEMBI U TUTAaHeThl 3eMJIs K 3acesieHno. Eciii Obl Hally MHO-TIPEeIKU He COOMPATUCh 3ace-
JISITh TUTAHETHI STOM COTHEYHOM CUCTEMBI, TO U HE BO3MIIMCH Obl COTHH THICSY WJTH Ja’Ke MUJITUOHBI JIET
C TIONTOTOBKOW BCEH COMHEYHOW cUCTeMBbl. Benb 1l TOro 4to0bl yHOPSIOUMTDb IBHKEHUE JIECSITKA
TUIAaHET BOKPYT CBETHJIa, HEOOXOIMMO MPUJIOKHUTH TaKUE YCHITHUS, O BETMUUHE KOTOPBIX MBI CETO/IHS
naxe NnopaHTa3upoBaTh HE B COCTOSTHUU. [LTI0C K 9TOMY, TIOUTH BCE TUIAHEThl CHAOKANUCh CITyTHH-
KaMU, (PyHKIIMS KOTOPBIX 3aKJII0YaJIach B OAAEPKaHUU SHEPreTUYECKOT0, TPABUTALIMOHHOIO U IPU-
poIHOro H6anaHca OCHOBHOM IJTAHETH! U B CHAOKEHUH €€ HeJOCTAIOIIeH SHEPrUel Wil pecypcamMu.
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IIpu3HaKU HCKYCCTBEHHOTO c03daHusA COJTHEYHOH CHCTEMbI

1. YnopspodyeHHoe nBukeHue miaHeT BOKpyr CosHia.

B ecrecTBEeHHBIX YCIOBHSIX CHHTE3 IUIaHET MPOMCXOAUT TOJBKO TMOCIE B3phIBA CBEPXHOBOM
3Be31b! (comnHIa). IMEHHO B pe3ysbTaTe B3pbiBa MOSBIISAIOTCS YCIOBUSI, HEOOXOAUMBIE IS (DOPMU-
POBaHUsI IJTAHETHOM cUCTeMBI. BIOTHE MOHATHO, YTO MOCIIe B3pbIBa CBEPXHOBOM 3BE3/Ibl «IIJTaHETHASI
CHUCTEMa» JIOJIKHA MPECTABISTh COOON aOCOMIOTHBIN Xa0C: MOCTOSIHHBIE CTOIKHOBEHHU S, IEpUOANYe-
CKHe pa3pylIeHHs U Ipoure MpUpOIHbIe «HeokuaaHHoCcTH». Hara xe ConHevHasi cructema uMeer
COBCEM JIpYTyI0 KOH(HTIypalmio: BCe MJIAaHEThl BpamaoTcsi BOKpYr ConHIA B OHOM TIOCKOCTH —
TUIOCKOCTH SKJIMITUKHU — TI0 TIOYTH KPYroBbIM opOuTam. biarogapsi 5ToMy, COBEpIIIEHHO UCKJTI0UYEHa
BEPOSITHOCTb CTOJIKHOBEHMI, HEM30EKHBIX B €CTECTBEHHBIX YCJOBHSX. B mpupone He cyiecTByeT
MEXaHHU3MOB, KOTOpbIE Obl IO3BOJIMJIM BHICTPOUTD IJIAHETHI B IIPOCTPAHCTBE TaK, Kak y Hac. [Toatomy
Haia CosnHevHasi CUCTEMBI SIBJISIETCS HEOCIIOPUMBIM JI0Ka3aTeIbCTBOM TOTO, YTO OHA IpeTepresa
PYKOTBOPHBIE M3MEHEHHS, TO €CTh ObUIa CIIEIMAIBHO TOATOTOBJICHA /JIs1 JOATON M OecrpoOIeMHOM
KU3HU B TEUEHHUE JUTUTEILHOTO BPEMEHH.

Hammm y4énble Toxxe 3ameTiiin HeoObIMHOCTh COJTHEYHOM CUCTEMBI, U IAKe CTAJIU TOSIBIIATHCS
OCTOPOKHBIE CTaThU Ha 3Ty TeMy. AHjpeill MounceeHKoB B ctarbe «COJHEUHYI0 CUCTEMY MOCTPOUIIN
VHOILJIAHETSIHE 7> THUIIET:

— MHOTHE Y4YEHBIE TBEPIO YBEPEHBI, UTO KU3Hb BO BCcesieHHOM MosiBIIIach HE TOJIbKO Ha 3eMJle.

— Y aCTPOHOMOB B TIOCJIEHUE TOJIbI TIOSIBIISIETCS BCE OOJBIIIE OCHOBAHUH YTBEPIKAATh, UTO CTPO-
eHre CoJTHEYHO! CUCTEMbl —aHOMAaJIbHO, U MOSIBUJIACH BEPCH S, UTO OHA CO3/JaHa UCKYCCTBEHHO.

B HeOonbimoi 3ameTke moj HazBaHueM «CoJTHEeUHasi CHCTeMa POAMIIACh B YHUKAJIBHBIX YCIIO-
BUSIX» COOOIIaeTcs CeAyoIasi MHTepecHass HHGOpMAaIus:

— AMepUKaHCKME U KaHAJICKUE yUYEHBIE C MOMOIIBI0 KOMITBIOTEPHOTO MOJIETUPOBAHMS JOKa-
3aiy, 9o 11l (popmupoBanuss COMHEUHON CUCTEMBI OBLTA HEOOXOIUMBI YHUKAJIBHBIE YCJIOBUS, U OHA
MpeCTaBIIsIeT cOOOM COBEPILIEHHO OCOOBIN CITyJail Cpe/id APYTUX TIAHETHBIX CHCTEM.

— ConHeyHasi cuctema ObUIa pOXJEHA B OCOOBIX YCIIOBHUSIX, YTOOBI CTaTh TEM CIIOKOMHBIM
MECTOM, KOTOPOE MBI BUJIUM.

— MBI Takke 3HaeM, 4yto Hama ConHeuHast crucTemMa — 0COOSHHas1, U TIOHUMAeM, YTO JieslaeT e€
0COOEHHOH.

Ha, nama ConHeuyHast cuctema ObUla CO3JIaHA MCKYCCTBEHHO. Harmm wHO-Tipenku JieicTBu-
TEeJILHO 00JIa/Ia T KOJIOCCATbHBIMU, HEBUJAHHBIMU ISl HAC 3HAHUSIMM Y CHICIMAJILHO MOATOTOBUIIN
K 3aceJieH10 HOBbIMU pacamu CoJTHEUHYI0 cucTeMy U 3 miaHeTsl: 3emio, Mapc u ®aston. Ocrasb-
Hble TU1aHeThl COTHEUHOM CUCTEMBI YaCTHYHO SIBJISUTUCH Oa3aMU PECYPCOB U MOJIe3HBIX UCKOMAeMbIX,
MCCIIeI0BATEIbCKUMU JTAOOPATOPUSIMY, YACTUIHO OBUTA MTPUTOIHBI JIJIs1 KU3HHU, HEKOTOPbIEe UCTIONb-
30BAJIMCh KaK TIOPHMBI TSI KOCMUYECKHX ITPecTyMHUKOB. [nanera ®asToH ObUIa peBpailieHa B Map-
CHaHCKYI0 BOCHHYIO 0a3y B TIEpHO]I MOIBITKY 3aXBaTa 3eMJIM (BpeMeHa ATIaHTU/BI) U YHUUTOXKEHA
OTBETHBIM yIapoM ¢ 3emid, Ha opoute PastoHa ceituac nosic acreponioB. Ha Mapce B pe3yibrate
BOUHBI ¢ 3eMJIE€i ObUIa YHMUTOXEHA Bcsl Orocdepa (cefiuac OHa MOCTENeHHO BOCCTAHABIMBACTCS ),
Y 4acThb MapCHaHCKOM LIMBWJIM3ALIMY CO3/ajla MOA3EMHbIE TOPOAa U MPOAOJIKAET TaM CYIIECTBOBATb,
a MpeJCTaBUTENN JIUTHl NIepeceInInch Ha JIyHy U TOXe CO3/1alM BBICOKOPA3BUTYIO LIMBUIIM3ALIUIO
BHYTPHU TUIAHETHI.

2. Hanmuvie G0JIbIIOro Yucia CryTHUKOB Yy TiaHeT COTHEYHOW CUCTEMBI.

Emé ogHuM HeocnopumbIM 10Ka3aTeIbCTBOM MCKYCCTBEHHOCTU Haiiedl COIHEYHON CHCTEMbI
SIBJIsIeTCS Ha4Ke y toiaHet 6osee 170 cryTHUKOB (BKJTIOYAs] CAMble MEJIKUE). DTO JIeTKO MOHSTh,
3HasA, Kak (popMUpYIOTCS IIJIaHEThl BO3Jie 3Be3/bl. [laBaiiTe BCOOMHHMM, YTO IUIAHETHBIE CHCTEMBI
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POXAAIOTCS B pe3y/bTaTe KOJIOCCATBbHBIX B3PHIBOB 3BE3/1. BeencTBue STUX B3pHIBOB, B MPOCTPaH-
CTBE NOABJIAIOTCA HEOAJHOPOAHOCTHU, B KOTOPLIX U MPOUCXOAUT CUHTE3 IJIAHET U3 CBO6OI[HLIX rnep-
BOMATEpHii, 3aMOHSIONIUX COOON BCE MPOCTPAHCTBO. DT JIOKAJIbHbIE HEOTHOPOJHOCTH XaOTHYHO
JBUTAIOTCS BHYTPY OOJBINON HEOAHOPOIHOCTH, B LIGHTPE KOTOPOM HAXOOUTCS 3Be3/1a. DTa OoMblast
HEOOHOPOAHOCTb OIPpaHUYUBACT TPACKTOPUU ABWKCHUSA MATECPUAJIBHBIX TEJI B Ka)K,I[OI;'I COJIHEYHOH
cucteme. Yxke YHOMHHABIINECs MHOTOUYKCIICHHBIE CTOIKHOBEHHMSI BCETO, UTO B Xa0Ce IBIKETCS BO3TIE
3BE3bl, HUKOIrJa HE IIO3BOJIAT HUKAKOMY O6T>CKTy MPUCOCEONTHCA K IUIAHCTEC U MUPHO BpalllaTbCA
BOKPYT HEE B €€ HEOJAHOPOIHOCTH.

3. Bce cnytHrku B COJIHEUHOM CUCTEME BCer/ia OBEPHYTHI K IJIAHETaM OJHOM CTOPOHOM

OuepeaHbIM 10Ka3aTeIbCTBOM TOTO, 4TO Haia CostHeYHas cucteMa Oblia B CBOE BpeMsI CIIeTH-
QJIBHO TOAATOTOBJIEHA K 3aCEJIEHHIO, SIBJISIETCS CIIeAYIONUi (DaKT, KOTOPBIA TOXe Bpoje Obl HE CKpPbI-
BaeTcsl YYEHbIM COOOIIECTBOM, HO B TO ke BpeMs 0co00 Hurne He ocBemaercs. [loutu Bce cryT-
HUKM 1u1aHeT Harleid CoJTHEYHOM CUCTEMBI TOCTOSTHHO MTOBEPHYTHI K CBOUM IUIAHETaM OJJHOM U TOM ke
cropoHoid. CoBceM, Kak Hama JlyHa. OT ecTeCTBEHHBIX IPUPOIHBIX MPOLIECCOB TAaKOTO JOKIAThCS
HEBO3MOXHO. B mprpoie HeT Takux MeXaHU3MOB, KOTOpbIe Obl CHHX POHU3UPOBAJIA BpallleHUe JecsIT-
KOB CITyTHHKOB BOKPYT JIECSITKA IUIAHET TAKUM 00pa3oM, YTOOBI OHHM BCETa CMOTPENU Ha TUIAaHETY
OJIHOM CTOPOHOM. A BOT HalllM CO3/1aTeIM YMEJM pelliaTh TaKue 33/1a4d U, BUAMMO, pelliaiv uxX yxe
HE OJIMH pas.

4. Hama 3emuis umena 3 yHbl

3emuist U3HAYATIBHO UMesia 3 JIyHBI: B CIABSHCKHX JIETONMUCSIX OHU HasbiBaiotcs Jlemns, darry
1 Mecsrt. Jlens — ¢ mepuogom obparienus 7 cytok, @arty — 13 cytok 1 Mecsi — 29,5 cytok. OgHum
U3 CBUJIETENHCTB HATTMUMS TPEX JIyH Y 3eMJIH, sIBJIsIeTCs Tak HazbiBaeMblll «HeOecHblit Iuck» — OpoH-
30BBIN AWCK, HalileHHbIN B 1999 romy B okpecTHOCTSIX Hemelkoro roposa Heopa. Hemerkue yuéHbie
cuuTaiot, 4to Jlucky okosno 3600 siet. OH npeAcTaBiseT coO0M KPYIyo TUIACTUHY C TOYSUHOH pa3-
METKOM, Ha KOTOPOI N300pakeHbl CO3BE3/IMSI U TPH JIYHHBIX CBETHJIA.
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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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