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KO.HI/I6pI/I®

JsBun Beilkep 3HAKOMUT HAC HE TOJBKO C UCTOPHEN YeJIOBEYECKOTro BUjaa U
TUIAaHeTHl 3eMJIsl, HO U C TeM, KakuM oOpa3oM (opMupoBasiach Hallla OrpOMHast
Bcenennass. Mbl He siBisieMCs HUM KOHIIOM 3TOM HUCTOPUM, HU €€ HadajioM —
HAIlPOTUB, MBI TIOSIBUIINCH B CEpEelIMHE IMPOIlecca, KOTOPhIA Oy/leT MpOIOKaThCs
elle OYeHb JJOJITO TI0CTIe TOTO, KaK HAC He CTaHeT. BrisapIBasich B IIIyOUHY UCTOPUA
BcenenHoii, yenoBek — WM 1eIblid BUJ — MOXKET MOYYyBCTBOBATh CeOsl HUYTOXHO
MAaJICHbKHMM, HO B TO K€ BPEMs MOHATh, HACKOJIBKO YyAE€CHA U YAUBUTEIbHA KU3Hb.
Lloicon I'pun, asmop becmcennepos «B nouckax Aasicku» u «Burosamul 36€30b1»

DTO HACTOSIIUN TIOIBUT — YMECTUTh BCIO BOJBINYI0 WCTOPUIO B pPaMKH
«KpaTKOﬁ» .
Insights Magazine
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BerynuressHoe ¢a0BO

Bce moau mo0sT 3aHMMaTe IbHBIE pACCKa3bl, a MOCKOJIBKY MBI KaK BU[I CKJIOHHBI B TOW WM UHOW
CTENeHH K CaMOTI000BaHMIO, TO OCOOCHHO YBJIEKAeMCsI TIOBECTBOBAHUSIMU O HAC CAMUX — O TOM, KaK
Y [I0YeMY MBI 371€Ch TIOSIBUJIKCh. B HalllM JHU 9TU paccKasbl HA3bIBAIOT UCTOPUE, HO JOBOJIBHO JIOJTO
y Hac ObUIO BeChMa Y3K0e Orpe/ie/ieHue HCTOPHUECKON HayKH, KOTOPOE PE3KO UCKaKAeT PealbHOCTb.

Korpa s ObuT CTyIeHTOM, HAC YUYUIIH, YTO «33JOKyMEHTUPOBAHHASI UCTOPUS» HAvaslach MpU-
mMepHo 5000 et Hazaj ¢ n300peTeHreM nucbMeHHOCTU. OTHAKO TaKoe OrpaHUYEHNe OCTaBIsIeT 0e3
BHHUMAaHU$I [TOYTH BCI0 UCTOPUIO YEJIOBEUECTBA — MO MeHbIeN Mmepe 95 %. KoHeuHo, Mbl HE B COCTO-
SIHUY TIpe/ICTaBUTh cebe mopel, skuBiux 100 000 et Ha3zaz, Tak ke XOpollo, Kak UMHrucxaHa ui
Krneonarpy, HO UCKJTI0OYATh UX U3 UCTOPUM YEJIOBEUECTBA — 3HAUUT JIe/IaTh €€ 3HAYUTEJIbHO KOpoJe,
4yeM Ha camoM jene. Eciu gymarh, 4To Hallla MCTOpUSI HAUMHAETCS C TIOSIBJICHU I 3eMJIeIesusl, TIHCh-
MEHHOCTU WJIM JIDOOTO JIPYTOro KOHKPETHOTO M300pETEeHHMsI, TO Pa3BUTHE UYEJIOBEUYECTBA BHIIJISIUT
Kak Bocxofsiasi iuHus. ’Ku3Hb yenoBeka ymHseTcs. JIioay MeHblie rojioaioT, CTAHOBSTCs Ooraue
1 oOpa3zoBaHHee. PacrpocTpaHsIoTCs TEXHOJIOTMYECKHe YCOBEPIISHCTBOBAHM I, M HOBIIIECTBA HAKaIl-
JIMBAIOTCS1, TAPAHTUPYSI HEM30EKHOE YIydIlleHUe )KU3HU YeIOBeKa.

OnHaKO B OCHOBHOM Ha TMPOTSDKEHUH YEJIOBEYECKON MCTOPUM Jiefia 0OCTOsUIM uHave. Bak-
HbIe OTKPBITHS JEACTBUTEIILHO JIEJIATUCh, TIOCKOJIBKY HEOOJIBIINE COOOIIEeCTBA Mepe/iaBaii 3HAHUS
OT OJIHOTO TOKOJICHUSI K JIPYTOMY, HO JKU3Hb JIIOJIEH OT 9TOrO JajieKO He BCerja CTaHOBUIIach Oosiee
3[I0POBOI WJI 3aMETHO MPOU3BOAUTENbHEN. Kak Bbl y3HaeTe U3 3TOi KHUTH, Mbl UyTh HE BBIMEPIU
3aJI0JITO JIO TOTO, KaK HAyUYWJIMCh pa3BUBATh 3eMJieesne, JIeaTh MapoBble JABUraTeId U MOoNydarb
AHTHOMOTUKU. JI0/IN ABJISAIOTCS JOMUHHUPYIOIIAM BHIOM Ha TUIAHETE JIUIIb KPATKUI MUT HaIlIEH UCTO-
Py, 1, TIOKA MBI 3TOTO He MOMMeM, y HaC He TIOyYUTCs B TIOJTHOM Mepe OCO3HABATh JpaMaTudecKue
Y CTpeMUTEbHbIE U3MEHEHU 1, IPOUCXO/sIIMe Ha 3eMe U B ee Orocdepe Mo Halllel BUHe.

OrpaHnyeHHbId B3IJIS/] HA UCTOPUIO TaKKe CIMILKOM YaCTO CO3/AET JIOKHYIO JUXOTOMUIO
HAyYHOTO 3HAHUS: OT/E/IEHUEe TOYHBIX HAyK (XUMUHM, (PU3UKH, OMOJIOTUN) OT HETOUHBIX, TYMaHUTAP-
HBIX (UCTOPHH, JINTEPATYPBI, AHTPOMOJIOTUH ). OTHAKO COOBITH S, IPOUCXOMISAIIINE C YSTIOBEKOM U YeJI0-
BEYECTBOM, HeJb3s1 pacCMaTpHUBaTh U30JIMPOBAHHO: MbI He MOkeM MpeactaButh EBporty XIV Beka, e
M3y4rB OUOJIOTHIO YYMHOM Nanioukw ( Yersina pestis) u Kpbic, KOTOpbIe ee TiepeHocHIi. HeBo3MoKHO
MOHATh, KAK MOSBUJIACH )KW3Hb HA 3eMJIe, IPEABAPUTENILHO HE BBISICHUB, KAK BO3HUKJIO BPEMSI U UTO
Ka’K/IbIi M3 HAC CO3[]aH U3 MaTepuaa 3Be3/I.

B cBoeit kuure [IaBua Belikep 3HAKOMHUT HAac He TOJBKO C UCTOPHUEN YeIOBEYECKOro BUIA U
TUIaHeThl 3eMJIsl, HO U C TeM, KakuM oOpa3oM (popmupoBaiach Haiia orpomHasi Becenennasi. Mol He
SIBJISIEMCS] HA KOHIIOM 3TOW MCTOPHMH, HU €€ HAYaJIOM — HAIPOTUB, Mbl TIOSIBUJIKChH B CEpeIiHE TPO-
1iecca, KOTopblil OyleT mpoAoKaThCs elle 0YeHb JA0JITO MOcie TOro, Kak Hac He cTaHeT. BrisabiBasich
B IIIyOMHY UcTOpUM BceleHHOM, YeloBEeK — WM T1eJTbIi BUJI — MOXKET MOYYBCTBOBATh ceOsi HUUTOKHO
MaJIEHbKUM, HO B TO k€ BpeMsl IMOHSITh, HACKOJIbKO Uy/IeCHA U yIMBUTE bHA %k13Hb. Kak nuier beil-
Kep, KOrjia Mbl CMOTPUM B HOYHOE HeOO, TO He co3epiiaeM BceneHHyo; Mbl 1 ecTh BeeseHHast, KoTo-
pasi CMOTpHT Ha camy ceOsl.

Licon I'pun
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BBenenne

B 3710i1 KHUTe pacckasbIBaeTCs O MPOLIECCe UCTOPUYECKUX U3MEHEHUI BeeX 3JIEMEHTOB B KOC-
Moce OT BobIoro B3pbiBa K 9BOMIOLUM )KU3HU U UCTOPUHU YEJIOBEYECTBA — KaK MPOCThIE CKOIUICHHUS
BOJOPO/A NPEBPAILAIOTCSA B CIOXKHBIE YesloBeueckre cooouiecTsa. OObIUHO UCTOPHS MO3BOJISIET HAM
MIPOKUTh MHOTO )KU3HEW BMECTO OHOM, a 3Ta KOHKPETHAasi UCTOPUS MpeylaraeT OnbIT MUJLJIMAPAOB
netr. Ham ynanoch Obl pa3permTh Maccy COMHEHHH IO TTOBOJLY YeJIOBEUECKMX OCOOCHHOCTEH, HAIlINX
B3IVISIIOB M HAaIIero OyayIlero, eciad Obl OOBIYHBIA YeTOBEK 3HaJ KIII0YEBbe OBOPOTHI «HCTOPUU
BCEro» XOTs Obl B TOM € CTENEHHU, B KAKOM eMy U3BECTHBI IJIaBHbIE COOBITUS HCTOPUM €0 CTPAHBI.

VMmeHbleHne MaciiTada, YToObl C BHICOTHI ITUYLETO TOJIeTa OKUHYTh B3MIsAAoM 13,8 Muum-
apaa JieT, MO3BOJISIET 32 Xa0COM YeJIOBEYECKHX JIeNl YBUAETh OOIIMe OYEePTaHHs U MyTh JBVKEHHS
ucropun. CBA3yoIass HUTh, MPOXOAAIIAs YEPE3 BCE BEIMKOE NIOBECTBOBAHKE, — 9TO HapacTalomee
YCJI02KHEHHEe B KOCMOCE: OT IIEPBBIX aTOMOB K IEPBOM KWU3HU, 3aT€M K YEJIOBEYECTBY U TOMY, 4TO
JHOY CO3JAJIM CBOMM TpyJoM. Takoil MeTo[] JaeT BO3MOKHOCTb JBUIaThCsl CKBO3b SI0XH, HE yTOMast
B JETAJISIX, IOCKOJIBKY KOJIMYECTBO MOAPOOHOCTEN B OTBETE 3aBUCUT OT XapakTepa Bolpoca. B atoii
KHUTe BOIIPOC OJIMH, ¥ OH MIPOCT: OTKY/A Mbl NOILIA ¥ KyAa uaem?

UYro kacaetcs OyayLIero, To s FOBOPIO O CJEAYIOIEM CTOJIETHH, CJEAYIOIEN Thicsue JIEeT, ciie-
AyIOIeM MAJIMOHE, MUJUTUAPAE U 1aKe TPUUTMOHE U KBaIPUJUTMOHE JIET, 1O HOTEHIIMAIbHOIO KOHIIA
Hautedl BeeneHHol. Mosi KHUra BKJIIOYAeT U 3Ty MO3ULIMIO.

TeM, KTO CTpalIMTCs HayYHBIX TEKCTOB, HY’KHO CKa3aTh: B KHUI'€ HET MAaTEMAaTHYECKUX YpaB-
HEHWIi, a HE3HAKOMbIe KOCMUYECKHE sIBJICHHUSI ONMCHIBAIOTCS MOHSATHBIMH clioBaMu. st mobuTe-
JIell UICTOPUM OTMEYy: BO3MOXKHO, YEJIOBEYECTBO U 3aHMMAeT MECTO, KOTOPOE OJMH KoJulera Ha3Ball
«TOHYAMIIMM CKOJIOM KpacKy Ha BeplivHe DiicesneBoid OGaHu» BbicOTOR B 13,8 Mmmapaa Jier,
HO TI0 BIIOJIHE €CTECTBEHHbIM OObEKTHUBHBIM MPHMUMHAM JIIOIM UI'PAIOT OYEHb BaKHYIO POJIb B HaIleH
kHure. Hackoibko HaM M3BECTHO, 4eJOBEYECKHE COOOIIECTBA M TEXHOJIOTMU SIBJIAIOTCA CAMBIMU
CJIOKHBIMH CTPYKTypaMH BO Bcell BeenenHoid. Mbl ipencraBiisieM coOo¥ IJIOTHO CIUIETEHHYIO May-
TUHY U3 8 MWIJIMAPAOB PaOOTAOIIMX YMOB, B KaKAOM U3 KOTOPbIX OOJbIE y3JI0B U CBA3EH, YeM
3Be3 B MuteunoM [lytu. Criemytomuii Stan ycIoKHEHHUs, 10 BCei BEPOSITHOCTH, 0OECTIEYNM MBI WU
10 KpaiiHell Mepe HEeKTO, TOJOOHbI HaM, SBOJTIOLIMOHM POBABIIHI TJIe-TO Ha MPOCTOpax KOCMOca.

®panmysckuii ucropuk ®epHan Bpozenb oqHAXAB CpaBHIIT TOIUTHYECKUE COOBITUSI COBpE-
MEHHOM UCTOPUHM C Iy3bIpbKaMH M MEHON Ha MOBEPXHOCTH OKEaHa BPEMEH: CEerofiHsl eCThb, 3aBTpa —
HeT. YToOB! O-HACTOSIIIIEMY TIOHSTb, [7Ie MBI HAXOAUMCS U Kylia MIeM, HaM TpeOyeTcsi TOCMOTPETh
BHU3, Ha [NIyOWHHbIE IOTOKU U TeueHUsl. [IBrkeHre BceMy UCTOPUUYECKOMY OKeaHy MPHUIAeT TeHAEH-
L1 K YCJIOKHEHUIO CTPYKTYp BO BeenleHHOM. DTOT Kype Ha MOBBILLIEHUE CII0KHOCTH MOPOANII HAC U
NPOJOJIKAET Hac MeH:ATh. [lopasuTenbHO, HO B HacTOsIIEe BpeMs pa3yMHOE YeJIOBEYECTBO B COCTO-
SIHUW KOHTPOJIMPOBAaTh, B KAKOM HAIpaBJIeHUH Oy/IeT Aajibllle Pa3BUBATHCS YCIOKHEHUE CHCTEM.
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Harte nporuioe MOKHO pa3fienuTb Ha TpH (asbl.

» ®aza pa3BuTusa 3eMJM 10 NOABJIEHU ku3HU: 13,8-3,8 Mmmapaa et Haszal.
» daza noseneHus xku3HU Ha 3emuie: 3,8 mwmapnaa — 315 000 ner Hazan.
» daza KynbTypHOM 3BOmoMK: Hayaiuack 315 000 et Ha3aa u AJIUTCS 10 CUX TOP.

B kaxnoii paze mpou3oLuIo 3HAUUTENIBHOE YCIIOKHEHUE CTPyKTyp. IlepBas ¢aza oxBaTbiBaeT
HeoOuTaeMblid KOcMOC B Tiepuof 0T Bostbiioro B3psiBa 10 (popMupoBaHus IuaHeTsl 3emiis. Bropas
(ba3a HaUMHaeTCs ¢ MOSIBJICHUEM NEPBbIX MUKPOCKOITMYECKHMX JKMBBIX CYIIECTB Ha jHe MUpPOBOro
OKE€aHa U BKJII0YaeT B ceOsl 9Tall 9BOTIOLMU MUJIJIMAPIOB CJIOKHBIX BUAOB U 9KocucTeM. Havaso Tpe-
Thel (pa3bl 3HaMeHyeT (POPMHUPOBaHKE Y JIOEH CIIOCOOHOCTH OBICTPO HaKaIllJIMBaTh 3HAHUS, CO3/1a-
BaTh OPYAMsl TPyAa M Pa3BUBATh TEXHOJIOTHH, PAAMKAILHO MEHsIsSl YeIOBEUECKOe TOBE/IeHNe 1 00pa3
’KU3HH, HECMOTPSI Ha TOT (PaKT, YTO Hallla OMOJIOTHs M3MEHMJIACh He3HAYMTEBbHO. B TeueHne kaxaon
(ba3bl CIOKHOCTb CTPYKTYP HApacTaeT paJuKaslbHO: OT B3PBIBOB U IPOXOTa B KOCMOCE K IBOJIIOLMU
TIOKOJICHUI B pe3yJIbTaTe eCTECTBEHHOrO 0TOOpa U K KYJIbTYpPHOM SBOMIOLMH, I KOJVIEKTUBHOMY
00yueHnio. TeMn NCTOPUIECKUX U3MEHEHHH TOKe CTPEMHTEIIBHO YCKOPSIETCS: IepeMEeHbI B KOCMOCE
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MOTYT 3aHUMAaTh MUJLTAAPIbI JIET, SBOIOLIMOHHBIE TPe0Opa30BaHUsl — MUJUTHOHBI, TOT/IA KaK KYJIb-
TYPHBIC UBMCHCHUA U3MEPAIOTCA ThHICAYCTICTUAMHA, BEKaMU, rOJaMU, JaKE THAMM.

Kaxpmas nocnenymommas cTyneHb yCJIOKHEHHS, T000e KPYITHOe COOBITHE MPOIILIOTO, BCE BHOBD
BO3HMKIIIUE BOJIOIUOHHBIC PA3HOBUIHOCTH OCHOBBIBAIOTCSI HA TOM, YTO OBLIO paHbIIIE.

B narmieii knure BoiiessieTcs: U yeTBepras paza — paza HEOolpeIeIeHHOCTH, B KOTOPOU CJIOXK-
HOCTb CHOBA CACJIACT PBIBOK BIICPE] U YCTAHOBUT COBEPIICHHO HOBBII 3Tall KOCMAYECKOH BOJIIOLINA
Y MCTOPHUYECKHUX M3MEHEHHH. BO3MOKHO, UelloBEYeCTBO OTKPOET JOPOrY YCKOPEHHOMY CO3/IaHMIO
Y Pa3BUTHIO UCKYCCTBEHHOT'O MHTEJIJIEKTA C CaMOCO3HaHHUEM. MOKeT ObITh, JIIOIU HAYHYT 3arpyKath
CBOC CO3HAHUE B KOMIIBIOTEPHI U MMYTCHICCTBOBATH IO I'aJITAKTHKE. He HUCKJIIOYEHO, YTO KBaHTOBas
(usuka HayunTcs: GecripelieJeHTHO YIPaBJIATh CTPYKTYPHBIMU SJIeMEeHTaMU U (hyH/IaMEeHTaIbHBIMU
3akoHamu BceneHHoit. Bee, 4To MBI 3HaeM HaBEpHSIKA, TAK 3TO TO, YTO €CJIU CJIOKHBIE CTPYKTYPhI HE
6y,£[yT IMOJIHOCTBIO YHUYTOXCHLI, TO HOBO€ HapaCTaHUE UX CJIIOKHOCTU — JIMIIb BOIIPOC BPEMEHMU. B
MUpe JIoJIel U3MEHEHUsI TOXe TIPOUCXOAAT Bce ObICTpee u ObICTpee.

JKuByIipie ceroyiHs moKoJeHusl JIOAe UrpaloT KIIIOYEBYIO pOJib B UCTOPUM, KOTOpas pa3Bopa-
ynBaeTcs B Teuenue 13,8 musunapaa net. [To3HaB CBOIO JOATYIO UCTOPHIO C CAMOTO HavaJsa, Mbl ITOJTy-
YyaeM OoJIbIlie BO3MOXHOCTEH CTPOUTD J0JTOCPOYHBIE MJTaHBI HA MUAJUTMAP/B JIET BIEpe].
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Yacrs I
da3a pazButrus 3eMiHu 10 NMOSIBJIECHUS KU3HI
13,8 musmmapaa — 3,8 Mmuimapaa Jiet Ha3a/q

1
BoJabmon B3pbIB

Omkyoa 6epymcst ace «geuju» 60 Bcenennoli Bosnukaem npocmpancmeo u daem HAm Mecmo,
KYOa Mbl MOJNCEM CAONMCUMb dmu «eeui» * [losensiemcest pems u no3eonsenm IMumM «Geuiam» Ume-
Hamb ghopmy (mo ecmov 06pemams c80r0 ucmopuro) * Bee amu «8euju» — nepeuuHas sHepeus u mame-
pusi, KOmopbvle npespauiaomcs 8 pasHooopastble «UMyKu» 60Kpye HAC

BspoiB. 13,8 Musumapna jeT Hazal BO3HUKJIO KpPOIIEYHOe ropsiuee Oenoe MATHBIIKO. OHO
ObLIIO HACTOJIBKO MaJIEHBKHMM, YTO Ha TIEPBBIX TIOPaX €ro ObUI0 HEBO3MOXKHO Pa3IIsiIeTh HEBOOPYKEH-
HBIM IJ1a30M, a TOJILKO B CAaMbIii MOIIIHBIF COBPEMEHHBIN MUK POCKOII, €CJIH ObI OH TOT/Ia CYIIIECTBOBAJL.

Tak BO3HHKJIa COBOKYITHOCTh IPOCTPAHCTBA U BPEMEHHU, COIepXKaliasi BHyTpU ceOsl Upe3Bbl-
YaifHO ropsT4yIo, IUIOTHO YIAKOBAaHHYIO SHEepruio. Bue atoro o0pazoBaHusi He CyIIECTBOBAJIO HUYETO.
B 3TOM mATHBIIIKE HAXOAWIUCH BCe KOMIIOHEHTHI AJis1 BCero, uto Obiio Bo Beenennoit. C Tex mop
OHH TOJILKO M3MeHWM dhopmy, Oynto BeeneHHast Oblsla KOMOYKOM IJIMHBI, B TEUCHUE MUJUIAAPIOB
JIeT CHOBA Y CHOBA MPUHUMABIIMM MUPHaIbl Pa3HOOOPa3HBIX (hOpM.

AOcoImoTHast TOYKa OTCUeTa BCei UCTOPUH — 3TO 107 CeKyH/ nocsie bonbiioro B3peiBa, wim
1 ¢ copoka aByms Homsimu nocte 3arsror: 0,0000000000000000000000000000000000000000001.
Kpoieunas nons cekyHzipl. 9T0 HAMMEHBLINI OTPE30K BPEMEHH, KOTOPbI Mbl B COCTOSIHUU
M3MepHUTh. MeHbInas 107151 BpeMeHu Obuia Obl (pu3nvecKy OECCMBICTIEHHOM, TIOCKOJIbKY HUYTO BO Bee-
JIEHHOM HE MOKET JIBHUIaThCsl C TAKOM CKOPOCTBIO, YTOOBI TIOKA3aTh Jake Majeiinee N3MEHeHne 3a

o -4 o
MEHBILUI POMEKYTOK BpemeHu. 10 3 CEKyHJI — BpeMsl, HEOOXOAMMOE CBETY, YTOObI IIPONTH Hau-

MEeHbIIIee PACCTOSTHUE Ha KBAHTOBOM ypoBHe. JIi060i MeHbIINI OTpe30K BpemMeHH (Hampumep, 10~

4 o
50 CEKYH[I) BBIIVIAIUT TOYHO TaK *ke, Kak 10 3 CEKyH/I. DTO MOXOXKE Ha NEPBBIN KaJp (puiibMa.

Bcenennasi Opl1a MeHbIIIe aTOMa, MEHbIIE Jake OJHOW M3 YaCTHLI, COCTABJISIOIINX STOT aTOM.
W3-3a naBieHus, MOCKOJBbKY Bce BO BeesleHHOM ObIIo 3aK/TI0YeHO B MaJIeHbKOE MTPOCTPAHCTBO, OHO
ObL10 HeBepoATHO ropssunMm — 142 000 000 000 000 000 000 000 000 000 000 rpaxycos no Kesb-
BUHY', WM 142 HOHWUIMOHA TPajycoB (HACTOIBKO BBICOKAs Temrieparypa, urto mo Llenbcmio mmm
dapeHreiTy nomyYnTcs IpIMEPHO OHO M TO K€ YMCIIO). B yClIOBHSAX CTOJb BHICOKOM TEMIepaTyphl
CaMM 3aKOHBI (PM3MKM HE MOIJIM ISHCTBOBATh COITIACOBAHHO, HAXOMASICh KaK Obl B «PACIlIaBICHHOM»
cocrostnur. [ToucTUHE YUCTERINNI Xaoc, HACTOSIIAS «AJIHca B CTpaHe Yyec» IUTIOC TOJI-JIUTPpa Hap-
KOTHKOB.

CrycTst  KpOIICYHYI0 [OJII0 CEKYHIbBI, uepe3 107 CeKyH/Ibl Tociie Bobimoro B3pbiBa,
Bcenennass pacimmpmiack 10 pasMepoB Tpeiinippyta. Takoil ee yxke MOXHO ObUIO OBl YBH-
JeTh HEeBOOpYXeHHbIM TIazoM. OHa octbiia A0 11,3 okTwimoHa rpamycoB 1o KenbBuHy
(1 000 000 000 000 000 000 000 000 000), 1 3TOro OKa3aIOCh JOCTATOYHO, YTOOBI YETHIPE OCHOB-
Hble (PU3MYECKHe CUJIBI «3aTBepIe/in» B CBOEH HbIHEIIHEeN hopme. ['paBuTaius, 3J1eKTpoOMarHeTusm,
CUJIbHbIE N CJIa6])I€ AOCPHBIC B3&HMOHCﬁCTBHH CTaJI1 KOT€PpEHTHBIMH. Tenepb MBI IBJIIUCH BeeneH-

"0 no KenbBuHy paBeH Munyc 273,15 °C. — 3decy u danee, ecau ne ykasano uroe, npum. peo.
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HOM, yrpapisieMoi 3akoHaMu (usuku. Ecim Obl (pusndeckre 3aKOHBI YTBEPOMINCH B HECKOJIBKO
MHOM COOTHOIIIEHUH, BeenenHas pa3BuBasach Obl COBEPILIEHHO HHAYE.

3a 310 Bpems IyJbcallysl Ha KBAHTOBOM YPOBHE 3aCTaBMJIa KPOILEYHble OyJIaBOYHBIE YKOJIbI
SHeprun oobeAUHUTHCA. Ha ToT MOMEHT 3Heprus Bo BeeneHHOI paciipeiesnisaiack HECKOJIBKO HepaB-
HOMEpPHO. B asipHelIneM CryCTKU SHEpruy MPeBpaTATCs BO BCE «BELM» BO BeeseHHOM: Marepuio,
CJIOXKHBIE CTPYKTYPBbI, 3B€3/1bl, IUIAHETHI U )KUBBIE CYILIIECTBA, BKJII0Yasi, BOT, HAIPUMEP, JTUYHO Bac.

Yepes 107 CEeKyH[pI 1ocsie bosbloro B3peiBa pa3Mep BceneHHOH yBeaMumicss NpUMEpHO
10 OJHOTO METpa, U camasi Tsikesas 4acTb paOOThl 3aBepLIMIIACh. Yachkl 3aBEMCh, UX MEXAHU3MbI
NPUIIUTM B JBIKEHUE U Hadyany TuKath. C MepBOi JOIM CEeKyH/IBI Hala cynp0a yxke Oblla BIUIETEeHA
B caMy TKaHb KocMoca. OcTajibHOe, KaK FTOBOPUTCS, YK€ UCTOPUSL.

B teuenue cnenyromux 10 cekyna Beenennas Bbipocia 10 pa3Mepa B 10 CBETOBBIX JIET, 3aKpy-
YMBasICh 3aTBEPAEBILIMMHU U3 YMCTOU SHEPIUU KPOIIEUHBIMU YACTULIAMH, U ITPOJOJIKAIA OXJIAXK JAThCS
10 5 MUITMapAoB rpagycos 1o KenbeuHy. CylecTBOBaIM TOIBKO KBAPKU M aHTUKBAPKHU, JJIEKTPOHBI
Y MIO3UTPOHBI, IPOTUBOIIOJIOXKHBIE APYT APYTY, Matepus U antTumMarepus. [logapisiomnias yacte Mate-
UM CTOJKHYJIaCh C aHTUMAaTEPUEN U CO BCHBILIKON B30pBaJlach, CHOBA MPEBPATUBILUCH B SHEPIUIO.
JIumib ofHa MUJUTMApAHAs YacTh MaTepyy He CMOIVIA HAlTH BU3aBU Cpeld aHTUMAaTepUH, 1 UIMEHHO
9Ta KpOIIeYHas YacTb MaTepuH 00pa3yeT BCe «BelIn» BO BceneHHO, KOTopble Mbl BUIIMM CETOIHSI.
Tak B TeueHue nepBblx 10 CeKyH UCTOPUM MPOUCXOAUT UYI0, KOTOPOE CNAC/I0 HAC OT HEOBITHS.

B Teuenue nocnenyoomux Tpex MUHYT BceneHHast nponomkaina pacmupsatbes. Ee pazmepsl
cocraBuii 6omnee 1000 CBETOBBIX JIeT — MOpe, B KOTOPOM TOCTIOZICTBOBAJIA TUIOTHAST O€3)KaJIOCTHAS
paguarus. OcTaBiMecs B )KUBBIX KBApKU MOJL BO3/IEHCTBUEM BCE €llle MHTEHCUBHOIO Terljla COelu-
HWIKCh B IIPOTOHBI U HEUTPOHBI. [IpOTOHBI M HEUTPOHBI B CBOIO 0Yepeb cPOPMUPOBAIIH S/1pa aTo-
MOB BOJOpOAa U rejusi. Bogopoa u reamii crajiv caMbIMy TIEPBBIMU M ITPOCTEUIIIMMU U3 BCEX CYILe-
CTBYIOLIMX 371eMeHTOB. JIJ1s siipa BOAOPOAA JOCTATOYHO BCEro OJHOro mnpotoHa. ['enmio Tpedyercs
OoJIbIIIE COCTABHBIX JIEMEHTOB, U MIO3TOMY OH OKa3aJjcsl B MeHbIIMHCTBE. Temneparypa Beenennoi
onycriiack HUxe 100 MUITMOHOB rpagycoB 1o KenbBuHY cluIIKOM OBICTPO, YTOOBI ycriean oopa-
30BaThCSl MHOTHE JPYTUe 1eMeHTHl (HaOMIOAl0TCs JIUIIb CJIe/Ibl IEPBUYHOTO JIUTUSL U OCPHILIHS).
Bonee cinoxHbIM 371€MeHTaM MPHIIUIOCh KJaTh MHOTME MUJUIMOHBI JIET, TIOKA He c(hOPMUPOBAIUCH
3BE3/IbI.

BcenenHas paciumpsiachk U OXJIaXAadach THICSYM JIET — JOJbLIE, YeM Ha JaHHBIA MOMEHT
cymectByer Homo sapiens. Yepe3 380 000 ner nocne Bonbinoro B3psiBa BeeneHnas Oblia pasme-
pom Gonee 10 MWITMOHOB CBETOBBIX JieT 1 ocThlia 10 3000 rpagycoB no KempBuHy — 31O B 11Ba
paza ropsiuee JIaBbl ¥ IOCTATOYHO, YTOOBI PACIIIIABUTH 30JI0TO MJIM 3aCTABUTH aJIMa3 TasiTh, KaK KYOHK
JIbJa B JIETHUH JeHb. JKapa rmo-mpekHeMy XBaTasio, YToObl He JOMYCTUTh (POPMUPOBAHMST OOJTBIIINH-
CTBA CJIOXKHBIX CTPYKTYP, HO B pe3yJIbTaTe OHMKEHUS TeMIIEpaTyphl iipa BOAOPO/AA U Ielvsi CMOIJIN
3aXBaThIBATh IEKTPOHBI U CTAHOBUTHCS MOJHOLIEHHBIMU aTOMaMu. BcenleHHast Hauasia 3aroHAThCS
o0J1aKamu rasa.
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CaMbliA paHHWUI I MOMEHT BpEMeHH : _
: Paclumpenue BceneHHoi
B NEPBbIE CEKYHObI @ «reeevssisusiannns

Tererrerrrieiens . B TeYyeHue HeCKONbKUX CeEKYHA
nocne bonbLOro B3pbiBa
nocne bonblioro B3pbiBa

CTONKHOBEHUA MaTepui :
U aHTUMATEPUM YepPe3 10 CEKYH[, @ «xrrrrrrrrrrnmnne
nocne bonbLoro B3pbIBa :

i O6pa3oBaHue aTOMHbIX Aep
fe, .« BOJOPOAA U renuns yepes 3 MUHYTLI
: nocne bonblLOro B23pbIBa

BbIGpOC MUKPOBOJIHOBOTO :
choHa yepes 380 000 N1ET @+rrrrrrrrrrrrsnees
nocne bonbloro B3pbiBa :

Bcenennast Takxke crajia MeHee IJIOTHOM, YTO BIIEpBbIE MO3BOIMIO (POTOHAM CBETa CBOOOIHO
MIPOXOIVTH CKBO3b TYCTYIO MACCy paaualiuy 1 nepBomatepuu. Koraa (poToHB ycTpeMIITICh BO BCeX
MBICJIMIMBIX HAIpaBJIeHUSIX, TPOM30IILIa OCIeNHTeNbHAS BCIBIIIKA cBeTa. OHAa M3BECTHA KaK KOC-
MUYECKUI MUKPOBOJHOBBIN (POH, PEIMKTOBOE MU3JTyUeHUE, M B HACTOSIIEe BpeMsi OOHApYKUBAETCSI
BO BceneHHOl BO Bcex HarmpapiieHusix. [1o cyTu, eciii Bbl HACTPOUTE CBOE PO WM TEJIEBH30D
TOJIBKO Ha CTAaTUYIECKHUE IIOMEXH, OKOJIO 1 % 3THX roMex OyleT UCXOAUTh OT PETMKTOBOTO N3TyUeHHUS.
Oto nepBas Qororpadus BeeneHHON B MIaleHYeCKOM BO3pacTe U TEPBBIM OYeBUIHBIN apTedakT
HaIlero JajgeKkoro MpoIIoro.

OTkyna Mbl 3HaeM, 4T0 BoJabmioi B3pbIB Bo0OIne ObLI?

EcTb HecKoJIbKO OCHOBaHWM 11 TeoprH BosbIioro B3psiBa. Bo-TiepBbIX, MbI He 00OHAPYKUIN
rae-1mo0 Bo BeeneHHow (HU Ha 3emile, HU € IIOMOIIIBIO TeJIeCKoTIa) HUYero rapaHTHPOBAHHO CTapIlie
13,8 Mumapaa Jiet, Ho3TOMy MIMEHHO TaK Ha CETOAHSIITHHM IeHb OlIEHUBaeTCs BO3pacT BeeneHHoi.
Ecnu 661 Beenennast Oblia 0¢CKOHEYHO! M BEYHOM, TO MbI BHOBb M1 BHOBb HATBIKAJIMCh ObI HA MaTepyall
Bo3pactom 105 MuumapnoB uiam 802 TpUIJIMOHA JIeT.

Bo-BTOpHIX, cam (haKT, 9TO OCHOBHASI YaCTh MaT€pHH B Hailel BeeneHHO cOCTOUT B OCHOBHOM
13 BOIOPOJIA ¥ TeJIUsI, CBUIETEIbCTBYET O TOM, UTO pacIupsiiomasicss BeemeHHast Oblia cBepxropsiaeit
B TeUCHHME HECKOJBKUX KPaTKUX MUHYT, a 3aTeM OBICTPO OCThIIa, He ycrneB copMmupoBath Oojee
CJIOXKHBIE 3JIeMEHTHI. J[[pyrumu ciioBamu, eciii Obl BeeteHHast Obliia 6eCKOHEYHOW BO BpEMEHH U ITPO-
CTPaHCTBE, Y HaC He ObLJIO OBl YETKOTO OOBSICHEHUS, TOUYEeMY XUMUYECKHI cocTaB BeeleHHOM TakoB,
KaKOB OH eCThb. B OeckoHeuHO! BcelleHHOM ¢ HeNCUMCITMMBIM KOJTMYECTBOM CBEPXHOBBIX 3Be31] OBLIO
OBl JIOTUIHO OKUJIaTh, YTO 30JI0Ta OYyJIET He MEHbIIe, YeM BOIOPO/Ia.
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B-tpetbux, B 1920-x romax dupun Xa00:1%, cOCTaBIAS KAPTy KOCMOCA, OOHAPY KU, UTO OOJTh-
IIMHCTBO IAJIAKTUK YIAJISeTCs OT HAC M0 Mepe paclupeHus mpocrpaHcTsa. [Ipoanann3upoBas nmoimy-
YeHHbIE JaHHbIEe U TIPOBE/Is BHIUMCIICHHUS B OOpAaTHOM HaripaBjieHuH, XaO0/ caesnas BbIBOM, UYTO BCE
rajJlakTKH BO BceneHHO! n3HavaibHO ObLITM CKOHIIEHTPUPOBAHBI B OTHON (PMKCHPOBAHHOM TOYKE.

Tem He MeHee, HECMOTPsl Ha OTKpbITUE XaOOna, Teopust BosbIIoro B3phBa J0JIroe BpeMs
HE 3aHMMaJla JOMUHUPYIOILIETO IMOJIOKEHUsI B KOcMoJIoruu. O/IHaKo YeTBEpTOe, U caMoe BakHOE,
MOATBEP K IEHUE ITOW TEOPUU MPEIOCTABUI KOCMUUECKUIT MUK POBOJIHOBOM (DOH, BO3HUKIINI Yepe3
380 000 et nocne bonbiioro B3peiBa. Eciiu Teopust Bosnbioro B3psiBa BepHa, TO Yepe3 HECKOJIbKO
THICSIY JIET TIOCJIE pacluMpeHusi BceneHHOW CrycTOK MaTepuM, IUIa3Mbl M M3JIyYEHHUS PACKPBUICS
HACTOJIBKO, YTO CBET CMOI' CBOOOJHO TepeMeIlaThCsi, 1 B KOCMOCE MPOM3O0IILIa SpKasi BCIIBIIIKA.
B 1940-x rogax ¢pusuku npeamnonaraim, yTo Mbl JOJKHBI OOHAPYKUTh OCTATKM STOW BCIIBIIIKU T10
BceMy KocMocy. IMeHHO Tak 1 rpousonuio B 1964 rony, npruyeM COBEPIIEHHO HeMpeAHaMEPEHHO.
JIBa paguounxeHepa, ApHo [lenszuac u PoOepT YuicoH, MBITATNCh YCTPAHUTh TIOMEXU Ha BBICOKO-
YYBCTBUTEJILHOW paJliOaHTEHHE, HO HUKAK He MOIJIM U30aBUTHCS OT HeOosbioro mmrmenus. [locne
MHOTOYMCIIEHHBIX KJIMOPOBOK M OTCTpesia TaJyBIIMX Ha aHTeHHY ronyoedt ¢pusuk u3 [IpuHcTona’
Pa3bACHUI paJOMHKEHEPaM, UTO ke OHM 0OHapy kK. C 3TOro MoMeHTa Teopusi bosbIoro B3pbiBa
CTaJia TJIaBHBIM OOBSICHEHMEM BOZHMKHOBEHUs1 BcenleHHOM, a Bce MociieyIolye U3bICKaHUsI TOIBKO
MOTBEPKAAIN ¥ YTOYHSITM OOIIME PAMKH STOW TEOPUHU.

Kak BouirasauTt Beejiennasn?

B nepBy1o oo cekyHapl niocie Bonbinoro B3peiBa Beenennasi pasmynack oT paMepa KBaH-
TOBOM YacTHIIBl 10 oObema rpeindpyra. Yepes cekyHay oHa cTajia Oosbiie Hamieir ConHeuHOM
cucremsl. Yetbipe roga crycrs BeeneHHas yxe npesblinana pasmepsl Mieunoro I1yrtu.

Kax Ham u3BecTHO, B HacTosiiiee Bpemsi BeenenHast nveet pasmep B 93 MuiiMapia CBETOBBIX
JIeT B TIONIePEYHOM HAIpaBJICHUH. ITO 03HAYAET, YTO €CTh POAUBIIMECT MIJLTHAPIBI JIET Ha3a]1 3BE3/1bl
Y TaJIAKTUKH, KOTOPbIe HAXOMATCS TaK JaJIeKO, YTO UX CBET He YCIIeN JIOUTH JI0 HAC, TIOCKOJIBKY C
MOMeHTa oOpa3oBaHus BeenenHou mpormuio Beero 13,8 musumapna siet. To, 4To Mbl MOXeM HaOJmo-
Jath ¢ 3eMJIM, Ha3bIBaeTCsl BUAMMOM, WM HaOmonaeMon, BceleHHOM, OTHAKO 32 TOPH3OHTOM CYIIe-
CTBYET Macca Belllel, KOTOpbIe MbI HEe B COCTOSIHUN Pa3TJIsICTh.

Kpowme Toro, mockosbKy cBeTy TpeOyeTcsi BpeMsi, YTOOBI POUTH My Th OT yAaJIeHHOTO OOBEKTA,
TO YeM JIaJIbllle MBI 3aIIsiIbIBaeM, TeM IIIyOke CMOTpUM B Tiponuioe. Harpumep, coceqHsis ranak-
THKa AHApPOME/Ia HAXOAWTCS OT HAC HA PACCTOSIHUY 2 MUJIJIMOHOB CBETOBBIX JieT. [ToaToMy, misas Ha
Hee uepes3 TEeJIECKOIl, Mbl BUJIUM €€ TaKoW, KaKoW OHa CYIIECTBOBaJa MPUMEPHO B TO BpeMs, KOraa
o 3emJie Hauan Opoauth Homo erectus, a cabne3yOble TUTPHI €11le COCTABISUTN PEATbHYIO OMTACHOCTb.

Bunumyio Beenennyio ¢ 3emiin MOKHO HaOMOAaTh B JIIOOOM HAMpaBJICHUH; B TOM CMBICIIE
BuanMasi BeeneHHas ipencrapisiet coooit cpepy. OmHako ecst Beenennas apyroit popmbl. Ousrku
YCTaHOBWJIM, UTO BcelleHHas MMeeT «HyJIeByl0 KpUBU3HY», TO €CTh OHa He U3rudaercs oOpaTHO Ha
ceOs1 HU B KaKOW Touke. BceneHHas mpocTupaeTcs Jaibilie W JIajbllie, Kak CTOJNENIHUIA, BO BCEX
HAaIlpaBJIeHUsIX, MMOCTOSHHO pacmmpsisich B OeckoHeuHocTh. HabGmonaemas Beenennast — 31o Bcero
JIMIITH OJTHO TISITHO BO BcesnieHHoM, Kak 000/I0K, OCTaBJIEHHBI KO(EeHO! Yalllkoi Ha CToje, a 3eMJls
— He OoJjiee YeM KpollleyHast 3aH03a, 3aCTpsBIIIas IJIe-TO BHYTPH 3TOro KogeiHoro o0oaka.

[IBer BcenenHol — OexeBblii, €CTM MPECTABUTh, YTO MBI CMOTPHM Ha Hee 4YeJIOBEYeCKUMU
r1a3aMy ¢ OOJIBIIIOTO PacCTOsTHUSA. [Ipyrumu ciioBamu, eciid Obl HaM, OTOABMHYBIIUCH TOAAJIBIIE,

2 3nBun Xa6061 (Edwin Powell Hubble, 1889-1953) — aAMEepHKaHCKHI aCTPOHOM U KOCMOJIOT.

3 Peus uzer 06 amepukaHckoM usuke Podepre [Tukke (Robert Henry Dicke, 1916—1997). On 3aHnMaIcs poieMoi pesIMKTo-
BOTO U3JTy4EeHHUs, CaM CTPOMJI IIPUOOPHI, UTOOKI €ro 3apUKCUPOBAaTh, U MOITOMY Cpa3y IOHsUI, uTo oOHapy:xum Ilensuac n YuscoH.
ITpana, HoGeneBckylo MpeMuIio 3a 3T0 OTKPBITHUE JaJIi TOJBKO PaJUOUHKEHEPAM.
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yAJIOCh YBUETh MyYOK CBETa cpa3y OT BCeX 3Be3]] BUIMMOM BceeeHHOM, TO 1IBET Halllero KocMuye-
CKOT'O Ty3bIps1 ToKa3asicst Obl 6exeBbIM. KocMoioru, crpeMsich SMOIMOHAIBHO TPUYKPACUTh OTTEHOK
BceneHHOI, Ha3BIBAIOT €r0 «KOCMUYECKHM JIATTe», HO HAa CAaMOM JieJie OH MPOCTO OeskeBbiid. JIMuHO
MHE HpaBHTCS, 4TO BceneHHass 6exkeBoro IBeTa: 3To AelaeT KOCMOC MeHee IyTralolliM.

Kocmuueckuii muxposonrosuwlii ghor
ONASA: WMAP Science Team / Science Photo Library
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Ha6nopaemasn BceneHHad

©Aira Pimping

Yrto Takoe MyJbTHBCeJeHHAs1?

[To3BonbTE MHE MOOBITH HEMHOTO CTPaHHBIM. OIHUM M3 HEM30EKHBIX TOCIIEICTBUN B KOH-
uenuuu Bosbioro B3peiBa (Hanbosee NPUHATON KOHLIETLIMK B HACTOsAIIee BpeMsl) sBjsieTcs (heHo-
MEH, Ha3BaHHBIN «BEUHOM HH(AuMer». OH O3HAa4YaeT, 4To B TO BpeMs, KaK Hale KogenHoe
KOJIBIIO HaOmomaemol BceneHHON mocie oOpa3oBaHMs pacHIMpsieTcsl Me[JIeHHee, YeM B INepBYIO
JOJTI0 CEKYH/Ibl, BCSI OCTaJIbHAS CTOJIELIHULIA MOXKET MPOJOJIKATh PACHIUPATHCS C HIEPBUYHOM CKOPO-
cThio. TakuM 00pa3oM, He MCKJII0YAeTCs MOSABJIEHUE IPYrUX KO(pEHHbIX KoJell (TO €CTh MHBIX TaK
Ha3bIBAEMBIX BCEJICHHBIX ) C (PM3MUYECKUMU 3aKOHAMH U TTOCIIEJOBATETbHOCTSIMU HCTOPUIECKIX COOBI-
THiA, COBEPILEHHO OTJIMYHBIMU OT T€X, B KOTOPHIX CYIIECTBYeM Mbl. K TOMY ke 3TOT mporecc MokeT
PacTAHyThCS Ha BeYHOCTb. COBOKYIHOCTb Pa3HOOOPA3HBIX «BCEJIEHHBIX», KaXIash U3 KOTOPbIX I10
pa3Mepy NPUMEPHO CPABHUTCS C Halllel «HaOmogaeMoi BeeeHHoi» , Ha3plBalOT My/IbTHBCEIEHHOI.

Onnako Ha3BaHue «MyJbTUBCEIEHHAs)» TEPMUHOJIOTMYECKH OIIMOOYHO: 3TO Bce Ta ke Bee-
JIeHHas1, IPOCTO C Pa3IMYHBIMHA 00PA30BAHUSIMU — WJIH MIITHAMH OT KObe Ha CToJe, — IeWCTBYIOIIMU

Mo pasHbIM (pU3NYecKuM 3akoHaMm. CyYIeCTBYeT MouTh OSCKOHEYHOE YUCIIO BapUaHTOB (hu3mue-
CKMX 3aKOHOB (10500

, WJIA TIOYTH B TIeCTh pa3 OoJibllle, YeM YMCIIO aTOMOB B HaOmoaeMon Beeen-
HOfI), 1 Kaxaasd u3 CUCTEM (pI/I3I/ILIeCKI/IX 3dKOHOB CHOCO6Ha JaTb MHOXKECTBO pa3JII/I‘1HI)IX I/ICTOpI/I‘Ie-

CKMX pe3ysbraroB. COOTBETCTBEHHO, €CIM TUIOTE3a BEPHA, CYIIECTBYET JIpyrasi «BCEJIEeHHas», Ie
Bbl UMTAETE ITO MPEAJIOKEHNE Ha TOJITOPbl CEKYHbI paHbllie. ECTh U Takasl BceJieHHasl, B KOTOpOW
BBI BOOOI1IE He poannck. Bo3aMoxHa elie ofjHa BcesieHHas1, B KOTOpoil HeT 3Be3al. CyiecTByeT Bce-
JIeHHas1, B KOTOpO# He OblIo Bropoilt MupoBoii BoWHBI. MOXET CyIllecTBOBATh TAKOW MUD, Tie Balle

JIMIIO TIOXOKE Ha CaXapHYIO BaTy, a TPOIMHKA — Ha NUIIY. BO3MOXHBI BCe BAPUAHTHI, KOTOPBIE BbI
TOJIKO CIIOCOOHBI BOOOPA3UTh, U JIaxke OOJIbIIIe.
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Ecnu 3Ta runoresa BepHa, Mbl CMOXEM MOATBEPAUTD €€, KOr/ia CBEeT OJIVKANIINX IPYTHX «BCe-
JIEHHBIX» (€CJIM TaM eCTh TaKas IITyKa, Kak CBET) HaKOHell JOI/IET JIO Hac. ..
...IIPUMEPHO uepe3 3 TPUILUIUOHA JIET.

Kak nousaTp, uro Takoe boabmoi B3pbiB?

Ecnu momeiTKa npeactaBuTh cede, Kak 3aponuiach Haia BeeneHHasi, BbI3bIBAaeT y Bac rojioB-
HyI0 00JIb, 9TO HE Ballla BUHA. JIIoAM, B TOM YMCJIe HaIll MO3T U BOCIIPHSATHE, Pa3BUBAIUCH B YCIIO-
BUsIX Oosiee crapoil BeeneHHoM ¢ (pMKCMPOBAaHHBIMY NIPABIJIAMH, ¥ UMEHHO ITO3TOMY HaM He IPOCTO
OCO3HATh COOBITHE, KOTOPOE MPEIIECTBOBAIO CO3/IAaHUI0 MHTYUTHBHO MOHATHON HaM (pU3MKU. MBI
SBOJIOLIMOHUPOBAIIY, YTOOB MHCTUHKTUBHO IMOHUMAaTh MUP B JJOCTATOYHOM /ISl BBDKMBAHUSI HAIIIETO
BUJA CTENIEHU: TO, YTO MOJHUMAETCS BBEPX, JOJKHO OIYCKAaThCsl BHU3; IPUYMHA U CJIEICTBUE; Ky bl
TIOSIBJISIIOTCS U3 SIMII,  SIAIa TPOM3BOIAT Kyphl. Bee ocranbHoe TpeOyeT HeMHOro Oosibllie BpeMEHH
Y Pa3MBIIIUIEHU.

[pencraBbTe ceGe MATHBIIIKO, KPOIIEYHOE MSATHBIIIKO — 3TO YHUKAJIBbHBIA 00K Bosnbioro

B3pbiBa 13,8 Muwmapna JieT Ha3aJ co CKOPOCTBIO 107 cekyH/bl. Best sHeprust u marepust Obun
3aKJIIOYEHBI B 3TOM IIATHBIIIKE — BCE COCTABJIAIIIME AJ151 MPOAOIKEeHH Hatel ucropuu. He npitaii-
TECh MPEACTABUTh, YTO 3a MPEAeIaMU MATHA €CTh KAKOe-TO MPOCTpaHCTBO. IIpocTpaHcTBO sABNsIETCA
CBOICTBOM Hallleil BecesileHHO 1 cyliecTByeT CKIIIoUMTeIbHO BHYTpH ee. [1o mepe pacimpenus Bee-
JIEHHOM co37aeTcsi OOJIbIlle MPOCTPAHCTBA. 3a MpeeaMu MATHA He BOOOpakaiiTe Aaxke KPOMEIIHYI0
TbMY, KaKyl0 Mbl BUJUM HOYBIO MEX]Y 3BE3[laMU, — 3TO TOXE MPOCTPaHCTBO. B MomeHT Bosbiioro
B3pbIBa HE BO3HUKJIO HUYETO, KPOME CAMOT'O IMSATHBILIKA.

ITpocto Bo3bMUTE JIUCT OymMaru M pydky, 3aTeM IOCTaBbTE B LIEHTPE JIUCTA MAJIEHbKYIO TOUKY.
IToToM BO3bMUTE HOXKHUIIBL M OTPEXKbTE BCIO Oymary 3a rnpeieiamMu TOUKU. Y Bac MOITyYUTCs paHHSS
BcenenHast — M3HavasIbHBIN aTOM, COIEPXKAILMI Bce BpeMs, IPOCTPAHCTBO U HEPTUIO, BHIPOCILIUI B
CTOJIEIIHUILY, KOTOpasi IPOJOJIKAET PACHIUPATHCS 1O Ceil AEHb.

Yro npoucxoauio 10 boabimoro B3pniBa?

Jlo BonbIioro B3peiBa BpeMEHH HE CYLLECTBOBAJIO, CJIEA0BATEIbHO, HE ObLJIO HUKAKOTO «JI0»
Bonbiioro B3pbiBa. TO BCe paBHO UYTO YTBEpkK/aTh, YTO Bbl MIO3HAKOMUIN APYT C JIPyrOM CBOUX
ponuTesielt: moaHast 6eCCMBICTHLIA.

ITpocrpancTBa 10 Bosbioro B3peiBa Toke He cylecTBoBasio. He Obu1o mpocTpaHcTBa, rie 4ro-
7160 MOIJIO MPOU30HTH, KaK He ObUIO M BPEMEHH JJIsl TOro, YToObl 3T0 mpousoruio. [locne Bob-
I10TO B3pbIBa BeeneHHas pacimpuiack OT MUKPOCKOMYECKUX Pa3MEPOB /10 HbIHEIHUX 93 MUJUTH-
apII0B CBETOBBIX JIeT (M poaosrkaeT pacth). [IpocTpaHcTBO BO3HUMKIIO nociie BosbIioro B3peiBa, Kak
1 BpeMs. Eciu HeT npocTpaHcTBa AJ1s1 IBMKEHH S, TO HET IPOCTPAaHCTBA U AJ1s1 u3MeHeHus1. CooTBeT-
CTBEHHO, €CJIM HeT U3MEHEHHIA, TO HeT HU COOBITHH, H1 UcTopry. HeT Hu4ero, 4To MOKXHO OBLIO ObI
U3MEPUTh BPEMEHEM XOTb CKOJIBKO-HHOY/Ib.

Takum o6pasom, g0 bBosbiioro B3peiBa He ObUIO HM NPOCTPAHCTBA, HU W3MEHEHWUH,
HU «BewIeil», KOTOpble Obl ABUTAINCH U TPAHC(OPMUPOBAJIUCH, — COBEpILIeHHO Hu4ero. Ecim Ovl yTo-
TO CYLIECTBOBAJIO /10 BobIIOro B3pbiBa, OHO BEJIO Obl ce0s1 COBEPILEHHO YyXk/JI0 Yel0oBEKYy U (pyH/1a-
MEHTaJIbHBIM 3aKOHaM camoil BcenleHHO# B ToM BUJE, B KOTOPOM MBI 3HaeM ee ceituac. OHoO cyiue-
CTBOBAJIO Obl BHE MOCJIEJOBATEIBHOCTH IPUYMHBI U CJIEJICTBUSA — ITPOILLJIOTO, HACTOALIETO U Oy/ylIero.

CrepioBatenbHO, Hallla UCTOPUsl HAYMHaeTcs ¢ bonpioro B3phbiBa.
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Kak MOJIYYUThb HEUYTO U3 HU4Yero?

BriuTaBmiasicss B 1ioTh M KpOBb YeJIOBEYECKasl JIOTMKA JAUKTYET: €CJIM Bbl YTO-TO CTPOMTE,
JOJIKHBI OBITh CTPOUTEIIBHBIE MaTEPUAJIbl, KOTOPBIE CaMH 110 ce0e TOXKe U3 YEro-To COCTOAAT. VIMeHHO
K 9TOMY CBOJUTCS NIEPBbIM 3aKOH TEPMOAMHAMUKY: MATEPHs1 U SHEPTsl HE BO3HUKAIOT U HE MCUE3aI0T,
OHM ITPOCTO MeHAIT (hopmy. Tem He MeHee BeeneHHas, cyas 1o BceMy, MOSBUIIACh U3 HUOTKY/IA.

Opnako B MoMmeHT Bosbioro B3ppiBa BceneHHass ObUla HACTOJNBKO HEMBICIMMO TOpSiYEi
(142 nHonwumoHa rpagycoB 1o KenbBHuHY), 4TO ee (pU3MUECKUE 3aKOHBI €lle HE CYIIECTBOBAIU, B
TOM 4YHCJIe U TEPBBIA 3aKOH TEPMOJMHAMUKY, U OOIIee MPEACTaBIeHUE O TOM, YTO HEUTO JOJIKHO
CKJIaJbIBaThCS U3 YEr0-TO APYIOro.

Bonee Toro, bosnbioii B3phIB B 107 CEeKYH/[Ibl ObUT HACTOJIBKO MaJl [0 pa3Mepy, UTO HAXOIUJICA
B KBAaHTOBOW CHCTeMe, Ijie Bce paboTaeT nHavye. MajleHbKHe MMITYJIbChl SHEPIUH, N3BECTHBIE KaK
BUPTYaJIbHBIE YACTHIIBI, B KBAHTOBOM MAacCIITa0e IMOCTOSIHHO MOSIBISIOTCA M McuesaioT. Ceifuac Tak
IIPOUCXOIUT MEXKY aTOMaMu, M3 KOTOPbIX COCTOMT Ballla KOXa, — MOSABJIAIOTCS U UCYE3aI0T CIIOBHO U3
HUOTKyAa. TakoBa ycraHoBUBIIAsACA pU3MKa 6Hympu Hallleit BeeneHHOM, COOTBETCTBEHHO, «HEUTO U3
HUYEro» Ha CaMOM JieJie He SIBJISIETCS] TAKUM YK HEMBICJMMBIM YTBEPXKIEHUEM U1 Hayajla KocMoca.
BeposTHO, uTo Hama BeeneHHast BO3HUMKIIA TOJOOHO BUPTYaIbHbIM YaCTULAM.

Ectp Takxke mpeanonoxeHue, 4Tto 0 TMOSBJICHUS BPEMEHM HE CYIIECTBYeT OOBIYHOH IpH-
YMHHO-CJIEICTBEHHOM CBA3U, B YCJIOBUAX KOTOPOU 3BOJIIOLMOHUPOBAIH JIIOAUA U KOTOPYIO OHHM OXKH-
natot BuaeTb. Her ¢usmueckoro 3akoHa, o0s3bIBatoliero BeeneHHy0 BOSHUKHYTh M3 Y€ro-To JIpy-
Ioro.

Kpowme toro, Mbl, 110111, HEe 3HaeM, YTO TAKOE «HUYTO» — IOMUMO TeX 3HAUYEHUI, KOTOPbIE CaMU
BJIOKWJIU B 9TO MoHsATHE. [Ipoiiie roBops, A1 HAC «HUUYTO» O3HAYAET OTCYTCTBUE YEro-TO KOHKpET-
Horo. [ToHsATHe «HUYTO» paboTaeT MPUMEPHO B TAKOM KOHTEKCTE: Y MEHSl HET «HUYEro» B MOei
KPYXKE U «HAYEr0» B MOEM KOIIIeJIbKe, YTOObl KyNUTh e11le OJHO NM1BO. OIHAKO B paMKax TOYHOM
(PM3UKY HE MOXET CYILIIeCTBOBATh «aOCOMIOTHO HUYEro» rie-JIM00 Bo BeesleHHOI, 1ake B camMbIX Jajb-
HHX 00acTsax kocMoca. Besne Bo BeeneHHOI ecTb MO0 «BeIecTBO» — 3B€3/Ibl, TUIAHETHI, a3 — JIMOO
10 KpaiiHel Mepe ci1a0blil Iyl u3aydeHus. B Baiiem Kolesabke MOKET He ObITh JJEHET, HO B HEM €CTh
BO3/IyX, OAHKOBCKasi KapTa, HECKOJIBKO KOPEIIKOB OT CTapbiX OWJIETOB, IbUIb, & MOXKET, M JOXJIas
MyXa. YueHble 1axe He B COCTOSIHUM ITPOM3BECTH UCKYCCTBEHHOE ITPOCTPAHCTBO, B KOTOPOM JENCTBU-
TEJIbHO HUYero HetT. PU3MUecky HEBO3MOKHO CO3JaTh TaK HA3bIBAEMBIN «BAKYYM C HYJIEBOW HEp-
TUeil» WK MyCTOTY, B KOTOPOH HET M3ily4yeHus. Tak rie ke Ha caMOM JieJie CYILECTBYET «HUYTO»?
IToxo:xe, 4To MBI €10 MPOCTO MPUILYMAIIH.

[MockonbKy B Hamieil BceneHHOW «HMYTO» (PU3MYECKM HEBO3MOXKHO, MBI JielaeéM OOJbIIOe
JOMYIIEHUEe W JIOTMYECKUI CKauyoK, Ipejnosnaras, 4ro «J0» BosblIoro B3pblBa CyILECTBOBAJIO
«HUYTO» (TMIOHSATHUE, IPUIYMaHHOE JIIABMH, KOTOPOE OHU HE MOTYT cMoearpoBats). Io cytu nena,
OLIMOOYHA caMa I'paMMaTHKa 3TOTO CYKAEHHS. Y HAC HET PUUYMH OKU/1aTh, YTO «HUYTO» KakK MOHs-
THE JEWCTBUTENILHO CYILLIECTBYET I/ie-TO 3a IpesiesiaMy BeesreHHOH 1 4To OHO npeaiiecTBoBasio bosb-
IIIOMY B3pbIBY, KOI/1a BpeMs €llle He CyLeCTBOBaIO. ['0BOpsl «HEUTO U3 HUYET0», Mbl I€/1aeM TUTaHT-
CKOEe JJOMYILeHUe, Ha KOTOPOe He UMeeM IIpaBa HU ¢ HAyYHOMW, HU C JIOTMUECKON TOUKH 3pEHUsI.

Hawm crienyeT 3a0bITh HEKOTOPBIE CBOM OCHOBOIIONATAIOIINE TIOHSATHS, YTOOBI OCMBICIUTD 0a30-
BbI€ ITPOLIECCHI NIEPBO3/IaHHON BeeneHHOM 0e3 Tex mpaBuJl, MO KOTOPBIM OHa kMBeT ceivac. Mosr
NPUMaTOB OTTAJIKMBAET WUEH, KOTOpble HaM He TpeOOBaJIOCh MOHMMATh, YTOOBI BHIKUTh U Pa3BU-
BaThcs. Hatn Mo3r Tak ycTpoeH. DTo Bce paBHO UTO MBITAThCs OTIPABUTD APYTY COOOIIEHHE C TIOMO-
IIBIO TOCTEPA.
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Hauvano nmoucka oTBeToB

Ecnmu Bac 3axjecTHy/1a BOJIHA 9K3UCTEHIIMATBHOTO OECIIOKOWCTBA U HEYIOBJIETBOPEHHOCTH TIO
MOBOJY 3arafiok bosbioro B3peiBa, MOAyMaiTe BOT O YeM:

1. Emie miectbaecsr JieT Ha3aq Mbl He ObUTH YBEPEHBI JIaXe B TOM, 4TO BOMbIIoi B3pbIB ObLI.
[IpencraBbTe cede, CKOMBKO OTBETOB Ha BOMPOCH O 3apoXkIeHUN BceeneHHOI Mbl HaiiieM elnie yepes
100 nim 1000 neT Hay4HBIX U3BICKAHU.

2. IlockonbKy OTBETHI Ha 3TY 3arajiky 3aBeIOMO HEMOCTUKUMBI JU1s1 HAIlIero Mo3ra puMara u
Jiear 3a rpejenamu pyHaaMeHTaibHoW (hU3UKU Hatel BeesieHHOM, To OHM (KOTja Mbl UX TIOTTYYHM )
MOT'YT MOKa3aThCsl HAM TapaOapIivHONW. BO3MOXKHO, 9TH OTBETHl BOIPEKH HAIIMM OXHIAHUSM He
3aIOJIHAT SMOLMOHAJIBHYIO M (PUII0CO(]CKYIO IYCTOTY, HE YTOJIAT kaxk/y OMCKa CMBICTIA.

3. BO3MOXHO, MBI HE TaM HILEM YIOBJIETBOPEHHMsI, KOraa oOpalaemcsi 3a HUIM K Ha4ajly UCTO-
puu. HaBepHoe, eciu xoueTcst puOaBUTh CMBICTIa COOCTBEHHOM KM3HHU, HAM HY)KHO CMOTpPETb Ha
HACTOsIIee WK AaXe TyMaTh O TOM, KAKMM Mbl XOTHM BH/IETh KOHEIl UICTOPUU. B cOOCTBEHHOM KU3HU
MBI TIO KpaiiHell Mepe B HEKOTOPOU CTelleHr KOHTPOJIMpyeM CBOIO cyabOy. Eciiu denoBedecTBo mpo-
JOJDKUT CYIIeCTBOBATH, HAIlla HAyKa M TEXHOJIOTUU OyIyT pa3BUBATHCS, 0OIIasl CIOKHOCTh BO3pac-
TET, — KTO 3HAET, HACKOJIbKO TUTAHMYECKOE BIIMSIHUE MbI Oy/IeM OKa3bIBaTh Ha UCTOPUIO Yepe3 THICATY,
MUJUTMOH MJIM MUAJUTMAPL JIEeT?

dunocodckoe ynoBIETBOPEHUE M IK3UCTEHIMATbHAS OCMBICIIEHHOCTh YaCTO BO3HUKAIOT HE
13 3AlUKJICHHOCTH Ha COOCTBEHHBIX JIETCKMX TPaBMax WJIM HA TOM, YTO MPOMCXOIWJIO B MUpPE JO
HAIIIeTO TIOSIBJICHUS, a U3 JOOPHIX Je]1 U JIOCTOWHOTO UCTIOIh30BaHUs OTIYIIEHHOTO HaM BPEeMEHH.
Ecnu camble niepBble MrHOBEHUsI CyIIIeCTBOBaHUsI BeeieHHOM YTO-TO U AOKA3bIBAIOT, TaK 9TO TO, YTO
HAa TMEePBbIN B3MJISI/T KPOIIEYHbIE U3MEHEHHUSI MOTYT ChITPaTh OTPOMHYIO POJIb B CTPYKTYPE KOCMOCA.
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2
3Be3/1bl, TAJaKTUKH 1 YCJI0KHEHHEe CTPYKTYP

Ilepsvie amombl 6000poda u zeausi KoHOeHcupyromest 8 oonaxa I azoevle obaaKa nOCNeneHHo
ynaomusitomcesi ® CausiHue amomos npusooUn K sl0epHbIM 83pbleaM, NOPOHCOAIOUUM Nepable 36e30bl
* 36e30b1 COCOUHSIIOM AMOMbL 8000POOA U 2eAUsl 8 Y2aepood, a30m, KUCA0POO U Opyzue 3NeMeHmbl,
8n.10Mmbe 00 dHcenesa ® 36e30bl 83PbIBAIOMCS, NPEBPAUASICL 8 CBEPXHOBbIE, U BOZHUKAIOM DO.Nee Miice-
/ble INeMeHmbl, MaKie KaxK 3010mo, cepedpo u ypau ® Bce 92 anemenma ecmecmeeniozo npoucxoxc-
OeHusl CO30aHbl SMUMU BOOOPOOHBIMU OOMOAMU 8 HeDe

Kak mbl yxe onmcanu, yepes 107 ceKyHapl nocsie bospioro B3peiBa BeeneHHas crpemu-
TEJIbHO PACIIMpWIach OT pa3Mepa KBAHTOBOHM 4YacTullbl JO oObema rpeindpyra. 11 cpaBHeHUs:
eciu Obl pacHIMpeHre MPOAOKUIOCH C IPEXHEN CKOPOCTBIO, TO TpedndpyT BHIpoC Ol 10 pa3me-
POB HbIHEIIHEW BeesleHHoM 3a 10M ceKyHpl, a He 3a 13,8 mwimmapaa jietr. B teuenue ton nepsou
JOJA CEKYH[IBI B pacIipe/ie/IeH|H SHepriy 00Pa30BaIMCh KPOIIEYHbIe HEpaBHOMEPHOCTH. B oTnesb-
HBIX TOYKAX, PACCHINAHHBIX IT0 KOCMIUYECKOMY T'pelindpyTy, ObUI0 HEMHOTO OOJIbIIE SHEPTUH, B OT/IH-
YyKe OT MOYTH PaBHOIO €€ paclpeliesieHus1 B OCTaJIbHOM YacTu BeeneHHOW. IMEHHO 3TH KPOXOTHBIE
TOYKHM C YyTh OOJIBIINM KOJTMYECTBOM SHEPIUU MOPOIMIIN 3BE3/Ibl, TAJIAKTUKH, TUIAHETHI U JAJIU CTapT
YCJIO)KHEHUIO CTPYKTYP, KOTopoe (popMupyer Haily uctopuio. be3 3Tux HepaBeHCTB BO BceesnieHHOI
He HayaJloch Obl YCJIOKHEHME, U Hallla KHUra oKa3ajlach Obl 3HAUUTEJILHO KOpOYe.

Korpga sHeprus B Tex TOUKax CrycTuiiach B CyOaTOMHBIE YaCTHLIbl, BO3HUKJIA TI€PBasi MaTepus,
1 BeeneHHas nmpookuiia pacipsATbCs U OCTHIBATD.

HaronHeHHast ra3oBeIM 00lakoM M3 BOIopona U renusi BeeneHHas mo mepe paciuMpeHus
JOCTHIJIA TEMIIEPATYPbl UyTh BbIllle A0COIIOTHOTO HYJISI M HAXOJUTCS B 3TOM COCTOSIHUM T10 CEH J€Hb.
[Nonasinsomas 4acTb MPOCTPAHCTBA C TOFO MOMEHTA OCTaJIach MTPOCTOM M XOJIOAHOM — He OBUIO TerlIa
111 popMupoBaHus Oosiee CJIOKHBIX CTPYKTYP, YeM BOAOPOJ U IeMid. DTO MPOCTPAHCTBO B OCHOB-
HOM 3aIlOJIHSJIOCH JIMIIb CJ1a0bIM U3TydeHreM. TobKo B KPOLIEUHbIX 00JaCTsX, Iie apuiio Hepa-
BEHCTBO B MaTe€pUU U SHEPIUM, TEMIlepaTypa Hayajla pacTy.
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lepBbie aapa aTOMOB 3Be3/bl, CO3AALLMNE «BCE OCTAaNLHOE»
(nepBble 3 MUHYTLI) (100 mnu net nocne bonblioro B3pbiBa — HalUW AHW)

©Aira Pimping

OrnenHoe MPOUCXOKIACHUE 3BE3 ]

B TeueHre MUIIJTMOHOB JIET OrpOMHBIE OOJIaKa BOIOPOIA U TeJHsl TUTbLIA BO BCE PACHIMPSIO-
memcst kocmoce. Cpeny 3Toro Mpaka ObUIO He Tak YK MHOTO 4Yero-To erie, 1 BeeneHHast Ka3asnach
JOBOJIBHO OJJHOPOIHOM: CKYYHOE MEPTBOE IMPOCTPAHCTBO O€3 0COOBIX MEePEMEH U UCTOPHH.

B Teuenue 50-100 mwimoHoB siet nocie Bosbloro B3pbiBa (MM IPUMEPHO CTOJIBKO Bpe-
MEHH, CKOJIBKO OTAENSIeT HAC OT THPAHHO3aBPOB), TPABUTAIIMSI CKUMaJIa ra3000pa3Hble BOAOPOA U
reJiiii Bo Bce 0oJiee IJIOTHbIE 001aka. B KOHIIe KOHIIOB JIaBJIeHUE B IEHTPE 00JIAKOB CTAJIO HACTOJIBKO
CUJIbHBIM, YTO aTOMBI BOIOPO/IA CTOJIKHYJIMCH JIPYT C IPYTOM, U X Si/Ipa CIWJIUChH. [IpyriMu CioBamH,
JaBJieHre TPEeoJIoNeo OOBIYHOE SIEPHOE OTTAJIKUBAHUE, COXPAHSIONIEe aTOMBI OTAEIBHO JIPYT OT
apyra. CnustHue sigep (TOT e MPOIEeCC, YTO MPUBOAUT K B3PBIBY BOAOPOIHON OOMOBI) MOPOAMIIO
MOIIIHBII BHIOPOC HEPIUH, ¥ 00IaKa BHE3AITHO MPEBPATHIIMCh B TUTAHTCKUE OTHEHHBIE IIaphl, TeHe-
pUpYIOIIKE TETUIO U OTIPABJISIONIME ero Bo BeenleHHyIo B KauecTBe sHeprur. Tak poauiInch rnepBbie
3Be31bl. [Iporece cnusHus si1ep BOAOPOAA MPOAOIIKAJICS [0 TeX MOp, MOKa OCTaBaJICs Ta3, KOTOPHIH
3BE3/Ibl MOTJIH TOIJIONIATb.

Bo Bpemsi TepMosiIepHOrO CHHTE3a TeMIeparypa B LEHTpE 3Be3/bl JOCTUTAeT MUHUMYM
10 MunmoHoB rpaaycos 1o Kenbeuny (mpumepHo B 25 000 pa3 Bblllie TeMIIEpaTypbl kKapKOro JieT-
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HETO IIHH). ‘Iepe3 TpHU MHUHYTHI I1OCJIE bonpioro B3pbIBa BIIEPBLIC MOABUJIIOCH HECKOJIBKO HOBBIX
XUMHNYECKUX IJIEMECHTOB.
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KoHen 03HaKOMHUTEJIBHOT0 (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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