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«...Ho eom xaxoti éonpoc merns becnokoum: exceau 6oza Hem,
Mo, CNPAUBAemcsi, Ko Jice Yynpaeasient HCU3HuI0 4eN08euecKol
U 8cem 8000Ue pacnopsiOKom Ha 3emae?

— Cam uenogex u ynpaensiem, — NOCNEWUN CEPOUMO OMEe-
mumbs bez0omHuili Ha 3mMom, NPU3HAMBCS, He OUeHb SICHBILL 80-
npoc.

— Bunoeam, — msi2k0 0mo36ancsi Heu3eecmmylil, — Onsl Mozo,
umoobl YNPaensims, HYHCHO KAK-HUKAK, UMENb MOUHbIE NAAH-
HA HEeKOMOPbll, XOMb CKONbKO-HUOYOb NPUAUMHBIE CPOK.., HY,
nem, ckadxcem, 8 molcsuy... M 6 camom dene, — mym Heuzeecni-
Hblll nogepHyacs k bepauosy, —eoobpazume, umo 6vl, Hanpumep,



HauHeme Yynpaensimos, pAcnopsiicamovest U OpyeumMu u cooor, 8o-
obuge, mak cKkazamv, xo0umv 60 6KYC, U 0pyez Y 6dc... KXe...
KXe... CAPKOMA N1€2K020. .. — MY UHOCMPAHEY, CAAOKO YCMEXHYN-
csl, Kak OYyomo MblCAb O CAPKOME N€2K020 00CMABUNA eMYy YOo-
sonvbcmaue, — 0d, CApKoMd, — HCMYPSCy, KAK KON, NOBMOPUN OH
36YUHOE CN080, — U OM BaUle YNPasneHUe 3aKOHUUNOCD!.. A Obl-
eaem u ewje xyaice: Mmoavko uenosex cooepemcsi cve30ums 6 Kuc-
N10800CK, — mym uHocmparey, npuwypuacs Ha bepauosza, — ny-
cmsKo8oe, Ka3anoch 0bl, 0en0, HO U 3MO020 COBEPUIUIND HE MO-
Jicem, NOMomy 4mo Heu38ecmHo nouemy 8opye 603vbMenm — no-
ckonv3Hemcs u nonadem noo mpameait! Heyoiwceau evt ckadiceme,
umo 3mo oM cam coooro ynpasun max? He npasunvhee au oy-
Mamu, YUMo YnpasuAcst ¢ HUM KmMo-mo coecem Opyeoli? —u 30ech
HE3HAKOMEY, PACCMESNC CMPAHHBIM CMEUKOM. »

M. Bynzaxoe

«Macmep u Mapzapuma»

OrpoMHBIi1, TO KapKHii, TO XOJIOIHBII MUP, C IOCTOSIHHO Ha-
CTyTIAIOIIEH YKaCHOW TEMHOTOH, OeCIOIIaHbIe 3BEPH, TasIIue-
sl B TYCTOH TpaBe M HEMPOXOAUMBIX JIECaX, OCTABIISUIN HAIEK Y
TOJIBKO Ha HEBEIOMOI'0, MOTYUYEro 3alllUTHUKA.

Korna yenoBek Hay4ywiicsi TOBOPUTh, TAMHCTBEHHAS CUJIA T10-
ayuywia uMsa — bor. [lozgHee 310 npekpacHO BbIpa3uil arocCTol
Noann:



«B navase 6pu10 CrtoBo, 1 CitoBo 6s1710 y bora, 1 C10B0 ObL10
bor». (UH. 1:1)

TonbKo cTporui, Be3aecylmii bor Mor u Hakazarh, U 00bsiC-
HUTb, U YCTIOKOUTD, U BCEJIUTh HAJIEK Y.

[Iponum Beka M pOAWIIMCH T€HMM YEJIOBEYECKOTro pasyma.
Onu nocrturm Bee npoucxoasuiee Ha 3emiie U BO BeeseHHOM.
Kazanocs enie HeGosbIII0€ Yerire U OTKpoeTcst 3akoH MupoBoit
['apmonHMy, yenoBek no3HaeT VICTUHY M CTaHeT, Kak MUHUMYM,
paseH bory. Ho, marnyB Briepe[;, 4ejioBeK YBUAE, UYTO TOPU3OHT
OCTaJICSl TAKKe JAJEKO, Y TIOHSJI, YTO MyTh OYE€Hb JOJIOT.

CoBpemeHnHasi Hayka pasBesuia OnmaroayimiHbsie Mudsr XVIII,
XIX ma m XX BekoB. OTKpbUIach Takasg Oe3/lHa Hero3HaBae-
MOT'0 ¥ 3araJJoYHoro: oT Heobo3puMoi BeeneHHoM 10 HeYIoBH-
MOW MUKPOYACTHIIBL, YTO YUCHbIE, OCOOCHHO MPUYACTHBIC K HAW-
Oosiee MPOABUMHYTHIM M TMAPaJOKCATILHBIM OTKPBITUSIM, CTaJIA
HEBOJIbHO MPU3HABATh, YTO NIPOrPaMMBbl, 3aJI0KEHHBIE B Pa3BU-
THE MUPO3/AHUS CIMILIKOM CJIOXKHBI JJIsl CAMOU3TOTOBJIEHUSI.

W Bce yariie, B pa3IMyHbIX UHTEPIPETALIMSIX, CTAIA MEJIbKATh
€XMJIHAsl MbICJTb AHTJIMKAHCKOTO CBSILEHHUKA U usiocoda-mo-
payucta Yusbsama Ileinu:

«Ecnu BBl uzeTe o A0pore v CHOTKHYJIMCh O KaMeHb — HU-
4yero ocOOEHHOTO, HaBepHOE, OH cKaTwuiics ¢ Topbl. Ho, ecu Bb
CHOTKHYJIMCh O Yachl, UIIUTE YACOBIIUKA.»



Bceaennas

Eme B Hauase XX Beka B HAyYHOM MUPE CaMbIM pacipocTpa-
HEHHbIM OBUIO MHEHHe, 4To BcesleHHast cTaTHYHO pacKUHYJIach
0e3 KOHIIa 1 Kpasl.

AJbTepHAaTHBHBIE WIIEM O COCTOSIHUM BcenleHHOW He wMe-
JIM CEepbe3HBIX OCHOBAHMI, a BOIPOC O €€ BO3PACTe OTHOCHJICS
K pa3psily HEKOPPEKTHBIX U3-32 HEBO3MOKHOCTH OTBETA.

B 1929 rony DaBun Xa00:1, aHATM3UPYs CIIEKTP WU3TyUSHUS
TaJIakKTHK, YCTAHOBHWJI, YTO BCE OHM YIAISIOTCS U TeM ObIcTpee,
YeM JlasIbllie HaXO[sATCs OT Hac.

9710 OBUIO JaXe HE MPOCTO OTKpPHITHE, a Hay4Has OomoOa,
U3 KOTOPOM CJIe/IoBal BHIBOJ, UTO pa3 Beenennas pacmmpsiercs,
3HAYMT KOTJIa-TO OHA ObLIa CKara.

B Tedyenue nocneyonmx AeCATUIECTAR ITOT (PaKT UHTEHCUB-
HO 0OpalaThIBaJICS] yU€HBIMU MHOTHX cTpaH. OrpoMHBIN 00beM
HAOJIONCHWIA, pacyeTOB M SKCIIEPUMEHTOB B KOHIIE KOHIIOB BBI-
JIWJICA B YTBEPKJIEHUE, UTO IPUMEPHO 14 MUILITMApIOB JIET Ha3a/
Bce Oyayllue rajlakKTUK{ ObUTM CKaTbl B OIHY Maccy HEBEepoOsT-
HOW TUIOTHOCTHU.

Crnoxwuiack Takasi ooniernpuHsitast (popmysa:

«Bcenennas mpezcrapisiia coOOW CKaTyl0 B TOYKY YMCTYIO
SHEPIUIO; ee IUIOTHOCTh Obljla OECKOHEUHa, a pa3Mepsl paBHS-
JIMCh HYJIIO.»

Takoil ”HTepEeCHBIM MOMEHT, KOTJJa HAyKOW CTaJIo HeuTo (paH-



TaCTUYECKOe.
DTO HMKAaK HE yMEIAET T0JIOBa, B KOTOPYIO €lle B IIKOJE
BAAIOMBAIH, 4TO «0», Take YMHOKEHHBIA Ha CKOJIBKO YTOJTHO
CTeleHel, BCE PABHO OCTAETCs HYJIEM, TO €CTh HUYEM.
A nanee, onsAth ke 14 MuuMapaoB JIET Ha3a/l, MPOU30LLIO0
OJTHOMOMEHTHOE COOBITHE, KOTOpOE TOIYyYMIO Ha3BaHWe bBob-
moro B3pbiBa.

Vr1Bepxaaercs, 4ro yepes 107 CEKYyHJIBI [TOCJIE MUT'a CAMO-

ro B3peiBa, 32 MHTEpBaj HE NPEBHILAIOIINNA 1032 CEKYH/bl —
Bceenennas pacmmpuiacs B 1050 pas.

DTO COBEpIIEHHO AMKHUE, cyMaclle[iye LHUdpbl, KOTOpbe
HEBO3MOKHO HUKOMM 00pa3oM oco3Hath. Kcratu, 3HauuT u nep-
BOHavas bHBI Hosb ObLT KAKUM-TO OCOOEHHBIM, pa3 OH CMOT
yBeanuutbes B 1050 pas.

B cerognsmiHeil KOCMOJIOTMY LIEHTPAJIbHOE MECTO 3aHUMAeT
MOjIeJb, KOTOpasi IPUBOIUT K IPaBUJIbHOMY onvcaHuio Beenen-
HOW, HAaYMHAsl CO BTOPOM CeKyHabl nocie Bonbioro Bipeisa.
A BOT nepBasi CEeKyH/1a — 3TO SKCTPEMAJIbHBIN MPOLIECC, HAXOM -
IMICA 3a TPAHBIO HAIIMX IMOHATUU U MTPEICTABICHUN.

YacTuipl, KOTOpbIE CEroiHsI MOTYYaloT C TOMOUIBIO YCKOpUTE-
Jiel BBICOKHMX SHEpIuu, CyliecTBOBaIU, KOTia Haller BeeneHHon
OBLJIO y3Ke OKOJIO OJIHOM MUJUTMAPIHOM CEKYH/IbI OT pony. bimxke
NPOJBUHYTHCS K «MUI'Y B3pblBa» IOKa HepeaibHO. Kak yTBep-
KaaeT HoOeseBckuii maypeat Wnbs Ipuroxun, 4toObl HaOmMO-

JaTh YaCTULBI, CYLLIECTBOBABILIME IIPUMEPHO Yepe3 10— CEKYH-



JIbl, Hy’KHO TIOCTPOUTh YCKOPUTEJIh TUAMETPOM C Hallly TajlakTh-
Ky.

Ho Benp 3T0 TOJIBKO MU3EpHBIE JETAIN BCETO OTPOMHOTO Ka-
TaKJU3Ma.

A B0OOIIIEe BOJHYIOIIIEE 3peInile: B Oe3rpaHIYHOM MTPOCTPaH-
cTBe JexKUT (?7), BUCHT (7), HAXOOUTCS HyJeBasi TOYKa. XOJOLI.
Mpak. Bnipouem, 310 cOBpeMeHHbIE (PU3NUYECKUE NTOHATHS, A TO-
I/1a MOXeT ObLIO YTO-TO Jipyroe. Ho 4To-To Beab IOKHO ObLIO
OBbITh — ITYCTh YK TIPUBBIYHBIE XOJIO/ K MPAK. A MOXET 9TO HeTlo-
MEPHOE KOJIMYECTBO YMCTON SHEPTUHU KapUJIO U cBepKaio. Ocrie-
NIMTENbHBIN CBET, Oe310HHast YepHoTa. [IpencrtaBuTh HEBO3MOKX-
HO.

Bcenennas — clioxHeHIIMi MEXaHu3M, KOTOPBIN OT MUKpOYa-
CTHII IO OTPOMHBIX KOCMHUYECKHX TeJl YIPaBJIseTCsl OecuncieH-
HBIMH 3aKOHAMHU. YacThb U3 HUX Y€JI0BEYECTBOM OTKPBITA, YACTh
OTKPBITa, HO HE MOHSATA (HallpuMep, rpaBUTalus), YaCTh YTBEP-
KJIAeTCSl B SIPOCTHBIX CIIOpAX, a YacTh, M BOBMOKHO J1axe OO0JTb-
masi, yBbl, eme He n3BectHa. OO 3TOM CBUIETENbCTBYET OECKO-
HEYHasi JJaBUHA COBPEMEHHbIX OTKPBITUI, OCOOEHHO B MUK POMMU-
pe.

Ho Benp, korga BeenenHas npezcTapiisiia coO0M TOUKY, BCe
9TU 3aKOHBI B KAKOM-TO 3aKOJMPOBAHHOM BHJE JOJIKHBI ObLIH
HAXOJIUTBCS B ITOM CTYCTKE SHEPIHH.

Kak :xe 1ien yaMBUTENbHBIN TPOLIECC UX BCTYIUIEHUS B CBOU
npasa?

A B camblii-camblii TEpBBII MOMEHT B3pbIBa ObLI KyTKO MHTE-



PECHBII MUT Kak ObI TTOJTHOTO Oe33akoHusA. [[aBHBIM-TaBHO ApH-
CTOTEJIb CUMTAJI, YTO MaTepusl ITO TaKas Macca, KOTOPYI0 MOX-
HO JIeJIUTh Ha Bce Oojlee MEJIKME YacTH; U KOHIA 3TOW padote
HE MPEeABUIENOCh, TaK KaK camasi KPOXOTHAs KPOILIKA JIE/INIach
HAarornosiam u Tak Jajee.

CoBpemMeHHble (PU3MKKM YCTAHOBUJIM, YTO BCE€ BOKPYI M3Ha-
YaJIbHO Pa3JieieHO U COCTOMUT U3 JIEMEHTAPHBIX YACTHUII, KOTO-
PbIX YK€ OYEHb MHOTO U €I1IE PETYJISIPHO OTKPbIBAIOTCS] HOBBIE.

Pacumpennie nocne Bosbiioro B3pbiBa cHMkano nepBOHA-
JaJIbHYI0 OECKOHEYHO TOpsTuylo Temmeparypy BcelleHHOM, BbI-
3biBasi OypHOe (POPMHMPpOBAHUE PA3TMYHBIX YACTHIL: JEKTPO-
HOB, IPOTOHOB, HEUTPOHOB, TJIIOOHOB, (POTOHOB, MIOOHOB, KBap-
KOB M MHOTHX pasHbIX JIpyrux. YtoObl HE MOTOHYTh B MOHO-
TOHHOW TEPMUHOJIOTHH, YUYEHbIE LETUISIOTCS 32 YyBCTBO IOMO-
pa, — Tak IIeCTh Pa3HOBUJHOCTEN KBAPKOB Ha3BaJIM «apoMaTa-
MU» C KOHKPETHBIMU UMEHAMU: BEpXHUM, HUKHHUI, CTPAHHBIN,
OYapOBAHHBIN, MPEJIECTHBIA, UICTUHHBIN, a KOTJIa ¥ 9TH YaCTHUIIbI
CTaJIA IPOOUTHCSI, TIOSIBUJIUCH «IIBETa»: KPACHBIN, CHHUH U 3eJie-
HBIU.

[omnHblii KaBap/aK IOMOHWIIA TEOPUS AHTUIIOAOB, TO ECTh aH-
TUYACTUIL] BCEX YACTHIL.

B kxHure «Kparuanmas ucropus BpemeHn» CTUBEH XOKHHT
YTBEPKJAET, UYTO «BCS ITa MEepBOHAYAJIbHASI cymaToxa bosbiio-
ro B3pbiBa 3aBepImach Cycrsi BCEro HECKOJBbKO YacoB (DOPMHU-
POBaHUEM sIJIEP TeJIUsl U HEKOTOPbIX APYrMX JIEMEHTOB, TAKUX,
KaK JIMTHUN.»



A 3areM COOBITHSI CTaJli PACTSITMBAThCA W CYET MOIIe
Ha MWUIAOHBI JIET.

Bcenennas mpopoikaiia ocThiBaTh. BHYTpu Hee oOpa3oBa-
JIMCh 00J1aCTH, TJIe PacIIMpeHre TOPMO3UIIOCh IpaBuTaieit. Ha-
YaJIMCh JIAXe MPOLIECCHl MECTHOTO CXKATHsl, KOTOpPBIe MPUBEIIH
K BpaleHNIO MacC U TIOCTENIEHHOMY OOPa30BAHMIO CITUPAILHBIX
rajlakTHK. A HEKOTOpble 00IaCTH BpallieHus n30exaa u oopa-
30BJIHCh TUNITUYECKUE TATAKTUKU. BOT Bce 9T BUJIBI raJiak-
THK U MYaTCsI BO BCE CTOPOHBI, KaK MOe3/1a, COXPaHsisi Ha OrpoM-
HOU TEPPUTOPHH CBOIO KU3Hb U TIOPSIZIOK, TI0O KOTOPOMY IO CBO-
UM CKOPOCTSIM 0Opa3yIoTCsl 3BE3/Ibl, COJHIIA W 3aKPyUMBAIOTCS
TUIAHETHI.

Kaxoe cnoxHoe IeficTBO OCYIIIECTBUIIOCH BIPYT M KaK OBl ca-
Mo coboit. I mpopomkaercsi, BCeM Ha yOUBJIEHUE, 0 MOJHOU
MPUBBIYKY MUJUIMAP/BI JIET, HE CHOTHIKASACh U HE OCTAHABJIMBA-
SICb.

Paszymeercs, kak TOMBKO ObLIa TPAaHCIMPOBAHA MPUMEPHO
To4Has nata bonbioro B3peiBa, nosiBriIach Macca BOIIPOCOB.

A uro Ob110 panbie? [{o B3psiBa?

Bonbioit B3psiB — 310 Hauano unmu 3aBepiienue, wiv yepena
CKaTUM U paclIMpeHun ?

A 4TO 3TO 32 OrpOMHOE IMPOCTPAHCTBO, B KOTOpOM Bceenennas
CMOIJIa MTHOBEHHO PACHIMPUTHCS 10 OECKOHEYHOCTH, Ha XOIY
00pa3oBaTh TaTaKTUKU, KOTOPbIE TIOHECIIHCh, Bce OoJiee paciiv-
psist 3Ty OECKOHEYHOCTH ?



A eciv MHUpPOBOE MPOCTPAHCTBO TaKOE HEMOMEPHO EMKOE,
TO MOXET IO COCEACTBY paciuupsiercs eme ogHa BceneHHas,
a 3a Hel ene U ene?

Ha Bce 311 BOpOCHI HET TaK HA3bIBAEMBIX HAYUYHBIX OTBETOB.

MBbI cuiuM Ha MasieHbKOM 3eMuie U Halll TOPU30HT OrpaHuyueH
npeJesiaMi BUIMMOCTH U CIIBIIIMMOCTH.

B cTapom mKoOIbHOM y4eOHUKE aCTPOHOMUU S IOMHIO Kap-
TUHKY, KOTOPasl BBICMENBAJIA CPEJHEBEKOBOE HEBEKECTBO: YEJIO-
BEK JIOIIIEJ I0 TOPU30HTA U, YXBATUBIIMCH 32 KPai, C JIIOOOIBIT-
CTBOM pasIJIsiAbIBaJI cCOBceM Onm3kue 3Be3/pl. [Ipornm Beka, Mbl
TIOYMHEJIH, JIIOOOMBITCTBO, TIPaB/Ia, OCTAJIOCh, HO MBI YK€ TOYHO
3HAeM, 4TO 3alIsIHYTh 3a Kpail HaM MOKa He J1aHO.

Ho Bot TOT k¢ Bonb1ioit B3pelB coBpeMeHHasi HayKa n3y4daeT
OYEHb CKPYIYJIE3HO M OTKPBLJIA MHOTO YAUBUTEIBHOTO.

B knure «JlokazarensctBo bora» ®pancuc Komumnz — onvH
U3 BEIYLIMX AMEPUKAHCKUX T€HETUKOB, PyKOBOIUTEb MPOEK-
Ta MO pacmm@poBKe TeHOMa YesloBeKa — KPaTKO 000OIIWII ca-
MBIE TIOPA3UTENIbHbIC 1 KaK Obl HEJIOTUIHBIE MOMEHTHI B ITPOIIEC-
ce (popmupoBanusi BeeneHnoi.

«Paccmotpum, — nuier Kommuns, — Tpu ciaeyomux gaxra:

1. B niepBbie MoMeHTHI TIocsie Bosbiioro B3peiBa o6pa3oBa-
JIMCh TPUMEPHO B OJVMHAKOBOM KOJIMYECTBE MATEPUsl U aHTUMA-
Tepus. 3a OIHY MWUIMCEKYHy Beenennas oxyaauiiach 1o Takou
CTEIeHH, YTO CTaJla BO3MOXKHOM «KOHJIeHcal1s1» KBapkoB. Korna
KBapK CTaJIKMBAETCS C aHTUKBAPKOM, — a IIPU IPOMATHOM TUIOT-
HOCTHU TaKoe COOBITHE JTOJKHO OBLIO HACTYTATh OYeHb OBICTPO, —



MPOUCXO/INUJIA UX B3aUMHAsl aHHUTWIALUSA (T. €. YHUUTOXKEHHE)
C BblAEIEHHEM 3Hepruu B Buje ¢poroHa. Ho cummerpus mex-
1y MaTepriell ¥ aHTUMaTepyel He Oblla MOJTHOM: TIPUOTU3UTEITh-
HO Ha MUJUIMAP, Nap KBapK-aHTUKBAPK MTPUXOANJICS OUH JIUIII-
HUM KBapK. IMeHHO 3Ta KpolieyHas 40Jisi IEPBOHAYaIbHOI'O MO-
TEHLIMAJIa COCTABJISIET MacCy TOM BceneHHoM, KOTOpyIo MBI 3Ha-
em. OTkyzaa B3su1ach 31a acummeTpus? Ee oTcyTcTBre npeicTas-
nsieTcst 6onee «ecTecTBeHHbIM». OJIHAKO MpU MOJTHON CUMMET-
puM MeXJy MaTepuell u aHTumarepueit BecenenHas ObIcTpo Tie-
pernuia Obl B UMCTOE U3My4eHHe, a JTIOAW, TUIAHETHI, 3BE3/Ibl U Ta-
JIAKTUKH TaK HUKOT/Ia Obl ¥ HE TIOSIBUJIUCh.

2. Xapaktep pacimipenusi Bcenennoint nocne bBosbliioro
B3pbiBa kputHueckuM 00pa3oM 3aBUCEN OT €€ TOJHOW MAacChl
Yl SHEPIUM, a TAKKE OT 3HAUYEHU A TPAaBUTALIMOHHON NIOCTOSTHHOMU.
HeBeposATHO TouHas COMIaCOBAaHHOCTh 3TUX (PU3NUECKUX BEJH-
YUH YAMBJISIET MHOTUX SKCIEPTOB. XOKHUHI MO 3TOMY MOBOLY
mauier: «[louemy BceeneHHas Hayana paclumpsTbCs CO CKOPO-
CTBIO CTONb OJM3KON K KPUTUYECKOW, KOTOpasl pasziesiseT Mo-
JIeJI1 C BEUYHBIM PACIIMPEHUEM M MOJEJU C MIOBTOPHBIM C)KaTH-
€M TaK, 4TO JJaXe ceryac, yepe3 AeCATb ThICSY MUIJIMOHOB JIET,
Bcenennas npogonkaer pacidpsThCsl CO CKOPOCTBIO TPUMEPHO
PABHOM KPUTHUYECKOU ?

Ecin Ob1 uyepe3 cekynay mnocie Bosbioro BspbiBa cko-
POCTb pacIIMPEeHUs] OKa3aJlach XOThb HAa OJHY CTO-ThICSYa-MUJI-
JMOH-MWUTHOHHYO (1/10) MeHsbIe, TO TpOU30IILIO ObI TOBTOP-
Hoe ckatre BceneHHo# n oHa HUKOrAa Obl He JOCTHUIJIA CBOETO



COBPEMEHHOTO COCTOSTHUS.»

C npyroit CTOpoHBI, Oylb CKOPOCTh pACIIUPEHUS JIWIIb
Ha MWUIMOHHYIO JIOJMIO BhIIIE, HE CMOIIM Obl C(hOPMUPOBATHCS
3B€3/1bl U IJIAHETHI. . .

3. Cka3zaHHOE OTHOCUTCS U K (POPMUPOBAHUIO OTHOCUTEIBLHO
TSDKEJTBIX 97IeMeHTOB. Ecin Obl crTbHOE B3aUMOJICHCTBUE, yIep-
’KUBaloIiee BMeCTe MPOTOHbI U HEWTPOHBI, OBUIO XOTh HEMHOTO
crnabee, 00pa30BaAIUCh ObI TOJIBKO aTOMBI BOJOpoaa. A Oyb OHO
cllerKa CUJIbHEe, B TeJIMi Ha paHHEe! CTaJiuy MPeBPaTUIoCh Obl
HE 25 IMPOLEHTOB BOAOPOJA, KAK IMPOMU3OLUIO B AEUCTBUTEIb-
HOCTH, a BECh BOJIOPOJI, U 3BE3/Ibl HE 3aropeiiuch Obl, TaK Kak
He cMorJ1a Obl HAYaThCsl TEPMOSIIEPHAsT PEaAKIIUSL.

Kpome Toro, BenmuMHa CHIIBHOTO B3aUMOJIEHCTBHUSI OYEHb
TOYHO «TIOf00paHa» ISl YIJIepoa, OJHOTO U3 BaXKHEHIINX 3J1e-
MEHTOB JIJIs1 u3HU Ha 3emuie. [Ipu 4yTh OoJbIIEM 3HAYCHUU
BECh yIJIEpOJ1 MPeBpaTUIICs Obl B KUCIOPO/.

B oOmelt cI0KHOCTM HACUMTHIBACTCS MATHAIIATh (DHU3H-
YECKMX KOHCTaHT, 3HAYEHUs] KOTOPBIX COBPEMEHHBIE TEOpUHr
HE B COCTOSTHUM TpecKa3aTh. OHU IaHBl HAM: UX 3HAYEHHU S MPO-
CTO TAKOBBI, KAKOBBI €CTh. CIIMCOK 3THX KOHCTAHT BKJIIOUAET CKO-
POCTh CBETa, BEJIMUMHY CJAa00r0 M CHIIBHOTO B3aWMOJEWCTBUS,
pa3uuHble MapaMeTpbl MEKTPOMArHUTHOTO B3aMMOJECHUCTBUS,
a Tak)kKe TPaBUTAIIMOHHYIO MOCTOSIHHYIO.

[Mlanchl Ha TO, YTOOBI MOJTOpa JAECATKA KOHCTAHT MpPUHS-
JI COBEPIIEHHO OIpe/eieHHble 3HAUYeHUsl, HEOOXOMUMbIE IS
BO3ZHUKHOBEHUS CTAOUJIFHOW BCEJICHHOW CO CIIOKHBIMU hopma-



MU KU3HH, TIOYTH HyJeBble. VM Bce ke HaOmomaemble 3Hade-
HHSI UMEHHO TaKOBHI.

Kopoue roBopsi, (hakT HaIero CynieCTBOBaHUs1 HEBEPOSITEH. »

Bot okasmpiBaercss Mexay kakumu CrpuiaMu U Xapuoaamu
MTPOCKOYMJIO Hallle BOSHUKHOBEHHE.

Ho eciiu bosbioi B3pbIB 0ka3ascs TakuM 4yJIECHO yOa4YHbIM,
TO, OIJISI/IBIBASICh HA HAITy MPAKTUKY, BO3MOXKHO CHavYaJsia ObUIN
B3peiBbl kKatacTpoduueckue, 1 BeeneHHass MHOTO pa3 Karpu3HO
«CXJIONBIBAJIACh» TMOKA, HAKOHEIl, He CTajia Olaroroiay4Ho pac-
HIUPATHCA?

«3anyctuB» Beenennylo, Bonbioit B3peiB obecrieunn Bed-
HOU paboTOii yUeHBIX BCEH 3EMIIN.

B navasie XVII Beka ycmmsimu Hukonas Konepnuka, ['anm-
nes, Moranna Keriepa 1 Mx e IMHOMBIIIUIEHHUKOB YTBEPAWJIAChH
reJIMOLIEHTPUYECKas CUCTEMa MUpa. 3eMJIsl, CUMTABILIAsCS LIEH-
TPOM MHUPO3JaHUs], 3aHs1J1a CBOE CKPOMHOE MECTO CpEJlv IIaHET
COJTHEYHOU CHUCTEMBI. A HEOOBSITHBIE TPOCTOPHI BeenenHoit cra-
JIY TIOJIEM HAYYHBIX IOMCKOB U OTKPBITUM.

B konnie XVII Beka Ncaak HpioTOH 0myoO1MKoBaI CBOM 3110-
xanpHble «Hauana», cdopMyarpoBa OCHOBHbIE 3aKOHBI U TO-
HATHS MEXAHUKHU U OTKPBUI 3aKOH BCEMUPHOI'O TATOTEHUS.

Hacrynun kpacusbiid, meutartespHbil X VIII Bek. Oxkpyxato-
mMid MUp ObUT HayyHO OOOCHOBAH, B HEM ObUIO YIOTHO KUTb
Y YUYUTh JIeTel 3aKOHAM, OTJIMTHIM B OpPOH3€, [0 OTHOMY BEYHO-
MY Y4eOHUKY.



3emJio OKpy:xasio orpomuoe Hebo. Teruto. Ceer. Kpyxunuch
MUCTAYECKHUE TUIAHETBI M MEPLAJIN 3BE3MbI.

YMCTBEHHBIN TOTEHIIMA Y€JI0OBEUYECTBA UCTIOABOJIb TOTOBUJI-
csl K ClleflyloleMy HayYHOMY OpOCKY.

A moka nbIiHO pacisena guiocodus. Poquiuch renuu my-
3bIKH, KUBOMKCH, TTOI3UU U BEJIUKOU JIUTEPATYPHI.

B cepenune XIX Beka [IxeriMc MackBes1 OTKPbLT HOBBIU TUI
(pyHIaMEHTANIBHBIX 3aKOHOB, OINpPENEJISIONINX TOBEIEHUE Mar-
HUTHOTO IOJI1 ¥ HE CBOIMMBIX € 3akoHamMu HbloToHa.

A B camom Havasnie XX Beka AsbOepT DUHINTEHH OITyOIMKO-
Bas1 «Teoprio OTHOCUTETBHOCTH», B KOTOPOU MO3TUYECKHE CJIO-
Ba «IIPOCTPAHCTBO», «BPEMSI» CTAIH (PU3UUECKUMU MOHATUSIMHU.

3HaMeHuToe ypaBHeHHe DiHITerHa: E = me?, cBs3ano Mesx-
ny coboii sHepruio (E), maccy (m) 1 CKOpocTb cBeTa (C) U OKa3a-
JIOCh, YTO TIPU CKOPOCTH, OJIM3KOM K CBETOBOM, HE3bIOIeMast Mac-
ca yBeqmuMBaercs BaBoe. M co BpeMeHeM MPOUCXOAST BCSKUE
yyfeca: Mbl Ha 3eMJyie CTapeeM, a YesoBeK, CJETAaBIINM K 3BE3-
JlaM, TOJKeH BEPHYThCSI TAKUM K€ MOJIOJIBIM.

CkopocTth cBeTa 0003HAuUWIA Mpenes JIoOOro JABUKEHHUS,
32 KOTOPBIM HEPrusi ¥ Macca TeOpPEeTHUECKU CTAHOBUIIUCH Oec-
KOHEYHBIMH.

UYepes aecath JieT DAHIMTERH o0ocHOBa «OOIIyI0 TEOpHIo
OTHOCHUTEJIbHOCTU», OCHOBAHHYIO Ha PEBOJIOIIMOHHOM IPE/Io-
JIO)XEHUH, YTO TPaBUTALIUS He OObIYHASI CHJIA, & CJIEJICTBUE TOTO,
YTO MPOCTPAHCTBO — BpeMsI He SIBJISIETCS TUIOCKUM, 4 U30THYTO



WJTM UICKPUBJIEHO MIOMEITIEHHBIMU B HETO MAacCOM M SHEepruen.

B 1900 romy Makc [1mank npeanosoxkui, 4To BUIUMBINA CBET,
PEHTIeHOBCKUE JIyUH U IPYTUe JIEKTPOMArHUTHbIE BOJIHBI MOTYT
UCITyCKaThCS TOJIBKO KaK Obl MOPLUSMU, KOTOPbIE OH Ha3BAT«K-
BaHTaAMU».

Ora ujes oka3ajach HaCTOJbKO IUIOOTBOPHOM, UYTO IIPUBEa
K Pa3BUTHUIO 1I€JIOTO Psiia TEOPUld, B TOM UHUCJE K «KBAaHTOBOM
MEXaHUKE», «<KBAHTOBOW TEOPUH IOJI51» U, HAKOHEL, K OTKPBITHIO
Beprepom I eitzendeprom npuHIMIIA HEOTPEICICHHOCTH.

[erizenOepr mokasall, YTO B KBAHTOBOM MHpPE HEJb3s1 OTHO-
BPEMEHHO TOYHO M3MEPUTh M TOJIOKEHHE, U CKOPOCTh YaCTH-
bl MccnenoBatesb HUKAaK HE MOXKET yepkKaTh paBHOBECHE, YeM
TOYHEE OH OMpe/iesisieT MOIOKEeHUe YaCTUIIbl, TEM MeHee TOUHO
CIOCOOEH U3MEPHUTh €€ CKOPOCTh — U HA0OOPOT.

W3 storo ciepoBasiv pasHble, 1ajieKO MIyIIMe BbIBOIbI: Ha-
IpUMEp, TO, YTO Mbl B HEKOH CTeTIeHH OECTIOMOIIIHBI B ONTMCAHUU
BceneHHo, MOCKOIBKY HE MOXEM TOYHO OIPEeUTh €€ Hauaslb-
HYIO KOH(pUTypanuio.

OcwMmbicrieHre TOro, YTO ClielyeT U3 KBAaHTOBOW TEOpUU ISt
NOHMMaHus1 BecenleHHOM npojioskaeTcs 10 cux nop. A torja aa-
e DUHILTENH, CaM K€ ChIIPABIINI BaKHYIO POJIb B CTAHOBJICHUU
KBaHTOBOW MEXaHUKH, HE Cpa3y MPUHSLIT WU HEONPEIeIeHHO-
CTH, TOTO, 4TO BeeneHHow Kak Obl yrpaBiisieT ciydail. 3amMeTus,
410 «bOr He urpaer B KOCTu».

HoBble Teopru nonBuHy/M MexaHuKy HbloToHa, ocTaBuB ee
1151 IOBCEAHEBHOTO, JIOMAIITHETO OOMXO/1a.



Ho B utore ponuioch BOpocoB O0JIbIIe, YeM OTBETOB.

OOmmas Teopusi OTHOCUTETBHOCTH OYKCYET TMepes caMbiM Ha-
yasioM bosnbinoro B3pbiBa, onpesensisi cCBOoMMHU pacyeTaMu HaJlu-
Yre HEBO3MOXHBIX MOHATHI: OECKOHEUHOI TeMneparypsl, Oec-
KOHEYHO TJIOTHOCTH ¥ KPUBU3HBI.

Bo3MOXHO KBaHTOBasi MEXaHMKa, ClEUUAIU3UPYIOLIAsAcs
Ha SIBJICHUSIX MUKPOCKOIMUYECKUX MaciTaboB, 6osee MoIXoauT
1J151 OOBSICHEHUI TOYEYHOTO COCTOsIHUSA BeeneHHOM.

Ho Ha ceromHsAIIHMI JeHb HayKa HE MOXET OOBEJUHUTD JBE
3TU YaCTHbIE TEOPHUH.

CpenHEeBEKOBbIE ATXUMHUKH HEYTOMHUMO pa3padaThIBajIM
uzaeio punocodckoro KaMmHsI.

CoBpeMeHHbIE yUeHble ObIOTCS HaJl 00beAMHEHNEM BCEX TEO-
puii B oOmmii MupoBoil 3aKOH ¥ TIOKA WCTIBITHIBAIOT TaKHE Ke
HeyJauu, Kak U UX JIaBHUE KOJUIETH.

W3 riyOuH UCTOPUY eTUIIETCKUX IAPCTB KpeuecKas HayKa J0-
HecJ1a JJAKOHUYHOE ONpeIesIeHUE JIereHAapHoro npopoka I'epme-
ca-Tpucmerucra: «HaBepxy, Kak BHU3Y».

DTa Bpojie MPOCTeHbKas (popMyJia COAEPKUT OCHOBHOU IPUH-
N (pU3MYECKOrO U PEJIMTMO3HOTO MUPOYCTPOICTBA.

OTMEYeHHOEe €IMHCTBO MOATBEPAKJICHO OIPOMHBIM KOJIHYE-
CTBOM CBSI3€M U aHAJIOrMil. Moryuui BHETHUI MUP YXOAUT KOP-
HSIMH B MUP JIEMEHTAPHBIX YACTUILL U HEYJIOBUMbIX B3aUMOJEH-
CTBHUIA.

Koraa ydeHble nmoMyywiv TEXHAYECKHE BO3MOXKHOCTH IPO-



HUKaTh B TTyOMHBI MUKPOKOCMOCA, MEPe] HUMU OTKPBUTUCH Ta-
Kue ke OecrpenesibHbIe Jai, Kak U B OecCKoHeYHO! BeeneHHo.

MasoceHbKHI IEKTPOH BparaeTcst BOKpYr sipa. Cuoa rpa-
BUTAIIUM MEXAYy HUMHU HUYTOXHO MaJja, HO, CKJIA/IbIBasiCh, OHA
oOecrieunBaer Bpamienue 3emiu BOkpyr Connma. Ecimm Bee
JIEKTPOHBI BAPYT COMIYT C OPOUT W HAYHYT MO CIAPAIU TPH-
OIMKAThCS K APy, MaTepyst HAUHET CTATMBAThCA W BeenleHHasd,
ynacu 60r, 3aKOHYHUTCS.

KBanToBasi Teopusi OOBSICHSIET HEYTOMUMOCTh W TapaHTHIO
BpaIlleH!sI SJIEKTPOHA TEM, UTO I'peOHM ero BOJH, HAKJIaIbIBasICh
Ha BOJIHBI QaHAJIOTUYHOW JITUHBI, TIOAITUTHIBAIOTCS, YCHITUBAIOTCS,
a, BCTpevasichb ¢ BOTHAMU APYToil JUIMHbI, racstcsi. Harre cyactbe
B Oecriopsiike TUX MPOIECCOB, U3-32 KOTOPOTO OHW HE MOTYT
KOHUUTHCSI.

Ho TyT BApyr oKasbIBaeTCsl, YTO JEKTPOH CaM HAYMHAET «Ty-
JSATh», U3MEHSTh OPOUTY U, MPUONMKASCh K SAPY, BHICBOOOXK-
JIaTh SHEPTUIO — peasibHbIi (POTOH. [ToTOM 371eKTPOH BO3BpaIia-
eTcs Ha OoJiee yaJieHHyo OpOuTY, a SHeprust (POTOHA MOTJIoNIA-
ercsl.

A eme Mexay 4acTMIIAMH MPOMCXOISAT JBA BUOA SIIEPHBIX
B3auMozercTeuii. Ciradoe B3anMOJIENCTBUE OTBETCTBEHHO 34 Ca-
MOTIPOU3BOJIBHBIN pachaj aTOMHBIX sIAEp, a Oonee CHITbHOE B3a-
UMOJICIICTBHE yIEepPKUBAET KBAPKU BHYTPH IMPOTOHOB U HEHUTPO-
HOB U HE JaeT MOCJeAHMM MOKHUHYTh sApo atoma. Ilepenoc-
YMKOM SIIEPHBIX CBSI3€W CUMTAETCS TJIIOOH — YacTUIla, KoTopast
«IPYXUT» TOIBKO cama ¢ cOOOM 1 KBapKaMH.



Takum 00pa3oM siepHBIM KIYOOK B3aMMOOTHOIIEHW Ya-
CTHII — 3TO Ta CHJIa, KOTOPasi CKperuIsieT OOJBIIYI0 YacTh OKPY-
KaIoIero Hac Mupa, B TOM 4Kcie Oe3 Hee OTTAJIKUBAHUE TI0JIO-
’KUTEJIbHO 3apsSIKEHHBIX MPOTOHOB (€eI11e O/IHA HANACTh) Pa30pBa-
710 OBl BCe aTOMHBIE s1pa BO BeeneHHOI.

Kaxercs1 Hame muposaanue OanaHCHpyeT Ha OCTpHE HOXKa:
clieBa — CKaTue, CrpaBa — pa3pbiB, HO B3aWMOUCKJTIOUAIOIINX
¥ B3aUMOIIOJICPKUBAIOIINX JEUCTBUNA TaKOe KOJMYECTBO, YTO
OCTpHe MPEeBPAIAeTCsl B HAJIE)KHOE OCHOBAHUE.

Ho Bce 311 mponecchl JIniib Maiasi YacThb IBUKEHUU U CBSI3EU
MHUKPOKOCMOCA.

[Morpyxasich B ero riyOuHbl, Y4eHble OTKPBIBAIOT BCE HOBbIE
MeJTbUaiiliie YacTUIIbl, KOTOPhIE BCE YCIOKHSIOT U YCIOKHSIOT
MECTPBIl XOPOBOJ HEBUIUMBIX 3JIEMEHTOB. MHOTHE YaCTHUIIBI,
HaMpUMeED, YaCTUIIBI-TIEPEHOCUUKY B3aUMOJICUCTBUI YaCTHI] Ma-
TepUH, SIBJISIIOTCS BUPTYaJIbHBIMHU, TO €CTh UX HENb3sl OOHApY-
KUTh, 00 X CYIIECTBOBAHUU CBUJIETEIbCTBYIOT TOJIBKO PE3YJib-
TaThl UX JICSATEJIBHOCTH.

CoBpeMeHHasi HayKa BbIIILJIA Ha YPOBEHb MapaJOKCAbHBIX
uzeit u reopur. CTapuku MOIIA Obl BOPUIMBO 3aMETUTh, YTO
«y 3THX YMHHKOB YK€ He OCTaJIOCh HUYETO CBSATOTO».

HeornpeneneHHOCTH, HEYCTOMYUBOCTH, BEPOSATHOCTA U MPO-
qKe KUTEHCKHUE CJTA00CTH OKA3aJIUCh rapaHTaMK CTaOWJILHOCTU
MUPOBBIX MPOIIECCOB.

Bekamu ocyxIaemblil XaoC MpeacTan HalekKHOU CHUCTEMOM.
HimenHo B xaoce ymobast ipopexa 3ajiesbiBaeTcsi OpicTpee, YeM



HENpepbIBHOE JBUKEHUE YCIEET €€ OCO3HaThb. DTO MOPSIOK
MOHO HapylIMTh, & Xa0C — HUKOIJA.

OueHb TporaTesbHO 3BYUUT TEOPUST «UyBCTBUTEILHOCTH K Ha-
YaJIbHBIM YCJIOBUSIM>.

OpnHo¥ 3 HanOosIee yBIEKaTeTbHBIX 1 MHOTOOOEIIAIOIINX SIB-
JISieTcsl TeOpus CTPYH.

Bnepsbie oHa Obuta chopmynupoBana B 1960-x rogax. Mnes
cocTosiyla B TOM, YTO TakKHM€ W3BECTHBIE YACTHIIbI, KaK IpoO-
TOH ¥ HEUTPOH, MOKHO TMPEJCTABUTh B BUJE KOJIEOAHUS CTPYH.
Ho Torga teopus oka3anach CIMIIKOM «paHHEW» M HE MOTY4H-
JIa IIMPOKOTO PA3BUTHSI.

B 1984 rony untepec k Hell BO3pOAMJICH, TaK Kak UMEHHO OHa
cMoria OOBSICHUTD CYITIECTBOBAHHE YaCTHI], 0OJIaJAIONINX BPOXK-
JEHHOH «JIEBOPYKOCTBIO». MIMeeTcsl B BUjLy, UTO, €CIIU SKCIIepU-
MEHTAJIbHYIO YCTAHOBKY 3AMEHUTH €€ 3epKaIbHbIM OTPaKEHUEM,
TO CBOKCTBA OOJIBIIMHCTBA UCCIIEyeMbIX YaCTHIl HE MEHSIIOTCS,
a BOT Y «JIEBOPYKHMX» YACTHII MOSIBJISIIOTCS] HOBBIE «UEPThI XapakK-
TEpa».

Jlanblie Teopusi CTpyH CTajla OJHOM M3 CaMbIX TUCKYCCHOH-
HbIX. [TogpoOHOCTH ee pa3pabOTKH CIIUIIIKOM CIIOKHbIE, HO OJHA
U3 ee mpoOIeM OYeHb MHTEPECHA: YCIIOBUSI €€ IEVICTBUSI COBME-
CTUMBI TOJIBKO C IIPOCTPAHCTBOM — BPEMEHEM, MMEIOIIUM 00s13a-
TEJIbHO JECATh WM ABAIATh IECTh U3MEPEHUI BMECTO HAIIIUX
OOBIYHBIX YETBIPEX.

Hy, Hakonen-to! Oka3anock, 4TO He BpPYT nucaresu-(paHTa-
CTBI M IpyTy€ U3MEPEHUS CYILECTBYIOT.



Cpa3y BO3HMKAeT HETEepHeSUBBIA BOIPOC: HY IOYEMY 3Ta
ujiest He pa3padaThlBAeTCs BIUIOTH JIO MPAKTHUYECKOTO MTPUMEHe-
HUA?

N TyT )€ 00ecKypakuBaIOIIMN OTBET: UMEETCS] B BUIY, UTO
9TU U3MEPEHUsI CBEPHYTHI JIO TIOUTH BUPTYAJIBHOTO pa3mepa —

1030 M.
B Teopusax MuKpodacTHI] JIOOAT MaHUMYJIMPOBaTh pa3me-

pamu 107, 107 u tak masee. OObIYHOMY YEJIOBEKY YMCIIO
CO CTENEHbI0 «<MUHYC» TOBOPUT TOJILKO OJHO — IIPEAMET KPOIIIey-
HBI.

Koneuno, ¢panTacTsl MOTyT cebsl yTEINTh, YTO TO TEOPHUS
cmaba M MpOCTO elle He OTKpbUIA KPYIHBIE JpPyrve u3Mepe-
HUS. A TO Kak-TO OOWIHO: YEThIpe HAIMX MPUBBIYHBIX H3Me-
pEeHHUs BCeraa Hapacnainiky, a B )KyTKO UHTepecHble S-¢, 6-e, 7-
€ ¥ TaK Jjajiee Heslb3sl CTYMUTh HOTOM. XOTS B CJIOKHBIX OOBsIC-
HEHUSIX TOTO SIBJIEHUsI €CTh OJHO, OXJIasKAaloliee JIIOOOIBITCTBO
Y HETEPIIEIMBOCTh: HAJTMUUE «JIUIITHUX>» MPOCTPAHCTBEHHBIX U3-
MepeHHid HapyIuiIo Obl TAPMOHUIO 3aKOHOB BeenenHol v mpej-
CTaBJISIJIO OBl OMACHOCTh. B 3TOM ciiydae rpaBUTAIIOHHOE TIPH-
TSDKEHUE MEKy AByMsI TeJIJaMU YMEHBIITUIIOCH Obl: TIPU TOSIBJIE-
HUM OJJHOTO JOMOJHUTEILHOTO U3MEPEHUsI — B BOCEMb Pas, ellie
OJIHOTO U3MEpEeHH I — B IIECTHA/IIATh U TaK Jiajiee.

A 3TO yKe HeyCTOMUMBOCTh OPOUT. 3eMIsl cTasia Obl yIaisiTh-
cs1 ot CorHita 1 Mbl Ob1 3amep3iu. la u camo CoJtHIle MOTJIo Obl
MOMMETh MI00aIbHbIE HEMPUATHOCTU: JIMOO paccesAThesi, OO
MIPEBPATUTHCS B YEPHYIO JIBIPY.



Booor11e ecth coBceM MpOCTOl OTBET HA pa3Hble HEOYMEHUS
noyemy Bcenennas takasi? Bygp oHa npyroi, Hac Obl He OBLIO
U He ObLIO Obl HUKAKUX BOITPOCOB.

Bripoyem Bce 3T0 orpomMHOe 00JI0TO OECCMBICIEHHBIX TTPe/I-
TTOJIOKEHU.

PeanbHOE 4yno 3ak0HOB BeeneHHOM — 3T0 MX B3aUMHOE Te-
peruieTeHue, KOrjia BCsl KOHCTPYKIIUS B IOCTOSIHHOM JBMKEHUU,
KOrJa BCE ee JIeTaJld OHOBPEMEHHO CO3/1al0TCsl, CTAJIKUBAIOTCS,
MCYe3al0T ¥ BO3HMKAIOT BO MHOXeCTBe BapuaHTOB. CHJIbl MpuU-
TSDKeHUsI pabOoTaloT OJHOBPEMEHHO C PACIIMPEHUEM, SHEPrHs
BCIIBIXMBAET, MEHSETCS, YHUUTOXKACTCS U NprdaBiisieTcs. B atom
Xa0ce BepOATHOCTH U HETIPEeICKa3yeMOCTH HET cllabocTel 1 pa3-
pbIBOB. Bce MHOTOKpaTHO cTpaxyeTcsi, Be3/ie CIIPSITaHbl pE3ePBbI
Y BCE UTOTY TAPAHTUPYIOT HEOOXOIVMBII pe3yJIbTar.

DTO TaKOM YPOBEHb HAICKHOCTH, KOI/Ia HET JOrMaTu3Ma, J10-
MYCKAIOTCSI BOJIBHOCTU W JIaXke KeJIaHWsl, HAlPUMeEpP, 3aHSIThCs
TBOPYECTBOM U CO3/ATh KMBYIO IIPUPOLY.



Kn3Hn

WTtak, mpunuio Bpems, Koraa BHyTpH TaJlakTHK, KaK Ha OTPOM-
HBIX Oropojax BBIPOCJIM YHUKAJIbHBIE TUIOJBl — COJTHEYHbIE CH-
CTEMBI.

TeMriepaTypa U IJIOTHOCTh MaTepUH MOJOIILIA K TOUKE, KOrja
HAYMHAIOTCS TEPMOSAJEPHbIE peaKLUK WIN SIEPHBIA CUHTES, TO
€CTh U3 CIIUSTHUS YEThIPEX siiep aToMa BOAOpojaa 00pasyercs sifi-
PO aToMa rejiusi ¥ Mpv 3TOM BBIIEJISIETCS SHEPIUs.

3TO OCHOBHOM Mpoliecc, MPOUCXOANINIA Ha 3Be3/1ax. Buer-
He Takas JJabopaTopHsi Ha OTKPBITOM IPOCTPAHCTBE, HABEPHOE,
NPEACTaBIIANA a[CKOE 3pEJUILE: I'POXOT, BCIIBIIIKH, OTHEHHbIE
BUXPHU U TIPU TOM BCE JIETUT U BEPTUTCHL.

B Takux rpaHano3HbIX MeYax BHIropal BOIOPOA U HaYau 00-
Pa3oBbIBaTbCS OOJiee TsKENble JIEMEHTHI, TakKue, Kak YIJIepoj
Y KUCJIOPOLL.

CoTHM MUJUTIOHOB JIET BCSl 9Ta XMMHUSI COOMpPaach B siapax
C)KMMAIOLIMXCS 3B€3/l. 3aTeM 4acTb 3BE€3J1 B3pbIBAJIACh U TSKE-
JIble 2JIEMEHTbI BBIOPACHIBAIMCH B ITPOCTPAHCTBO.

[Ipennonaraercs, yto Hame ConHIE — 3B€34a BTOPOrO WIA
TPEThEro TOKOJNIEHHsI, 00pa30BaBIIasiCs OKOJIO 5 MUJUTHAPAOB
JIeT Ha3aj.

ITpu cxarum marepun, popmupoBannu CosHLIA YacTh Tske-
JIBIX 9JIEMEHTOB OCTajlach CBOOOIHOM U 00pa3oBasia TUIAHETHYIO
CHCTEMY, B KOTOPOM CBOE MECTO 3aHsJIa ¥ Hallla MaJIeHbKas 3eM-



TS

Kocmmueckne poxaeHus: MpoucXoasaT OueHb OypHO.

B npocTpaHCcTBE XaOTUYHO HOCKIJIACh Macca HEOPraHU30BaH-
HbIX Tesl. Packanennas 3emiis gpoxaia ot ynapos. Kakue mpo-
TIAJTU KBl 3BE3/IHBIX BOMH: OrPOMHbIE KAMHU OBIOT B TEJIO I1J1a-
HETBI, TPOXOT ¥ OTHEHHBIE CTOJIOBI BO BCE CTOPOHBI MpavHo# Bee-
JIEHHOM.

Ho oxomno 4-x mwimapnoB JieT Ha3aj 3eMiisl MMOCTENEHHO
ocThlIa, oOpa3oBanack atMocgepa U pasHble APYrue YCJIOBUS,
MIPUTOJIHBIE [IJIS1 CYIIIECTBOBAHMUSI XKUBBIX OPraHU3MOB, KOTOpPbIE
U HE 3aMeJUIWIM MOSBUTHCS YAUBUTEIBHO OBICTPO, OYKBaJbHO
yepe3 150 MUIITMOHOB JIET.

Vike oTMevasiacb HEBEPOSITHO TOYHASI COTNIACOBAHHOCTh MHO-
JKecTBa (PM3MUECKUX BEIMYMH 1J1s1 0Opa30BaHUs U CYIIECTBOBA-
HUs BceieHHOM.

Eme Oosnbllie crienuaabHbIX YCIOBUIA MOTPEOOBAIOCH ISt
POXJIEHHS U Pa3BUTHUS KU3HU Ha 3emie.

CyTtouHoe BpaieHue 3eMid, ee TOOBOH 00OpOT BOKPYT
Comuna, ontumanbHoe yaaiteHwe ot ConHia oOecrieyrBaeT
HEOOXOIMMBIN TEMIIepaTypPHbBIA PEKUM.

Pazmepsl 3emim, cuiia ee NpUTSKEHUS ONPENETAIOT HAJTM4Ke
aTMocepsl, KOTOpasi CIIY)KUAT ¥ BO3AYIIHBIM ITOKPHIBAJIOM U Ha-
JeKHBIM [IIUTOM OT TYOMTEIIbHBIX KOCMHUECKUX U3JTyUYEHUH.

3emuts To rpeetcs noj ColHLEM, TO CITUT MPOXJIaJHbIMU JTyH-
HBIMU HOYAMHU.

PerynsipHO U€T )KUBUTEJIbHBIN JOXKIb.



Ha 3emie cyacTimBoe COOTHOLIEHUE BOIBI U CYIIH, MATEPU-
KOB 1 OKEaHOB.

Becrniepe0oiiHO padoTalOT OpOCcUTENIbHBIE CUCTeMbl pek. Jlo-
TIOJTHUTENILHO TEKYT TMOA3EMHBIE peKH, OOecIieurBast BOJON KO-
JIOMITBI JaKe B MYCTBIHSX. YMEPEHHbIN BeTep paboTaeT Kak Beu-
HBIY [IPUPOAHBIA BEHTWIIATOD.

Crnyyatotcst kKatacTpodbl U pa3InyHble CTUXUITHbIE OeCTBYSI,
HO 9TO UCKJIIOUEHHMS, 2 TO OBLJIO OBl CJIMIIIKOM XOPOITIO, U TTPUPO-
1, 14 ¥ 9eJIOBEK TOXe U3HEKHMIIUCH Obl, TIOTEPSTA COMPOTUBJIS-
€MOCTb.

U Bcs 3Ta OnarojaTh yCTPOWIJIACh Cpeid OrpOMHON BceneH-
HOW C ee OelleHbIMU CKOPOCTSIMH, HEBOOOpa3UMBbIMU TEMITEpa-
TypamH, I1aBJICHUSIMU, B3PbIBAMHU U3TyYEHUSIMU U YEPHBIMU JIbl-
pamu, B KOTOPBIX MCUYE3AET BCE, A0 YErO MOXKET NOTSAHYThCS MX
HEYMOJIMMOE MTPUTSIKEHUE.

MWITMOHBI OTPOMHBIX KAMEHHBIX WJIM JIESTHBIX [JIBIO THICS-
YaMH JIET TYIO HECYTCS 1O MYCTBIHHBIM MPOCTOPaM MOKA HE 1e-
PECEKYTCSA C APYTUM KOCMUYECKHAM TEJIOM.

B 3ToM crpamHoM okpyxeHnn BceneHHas Oepexer 3eMITio
MHOTY€ MUJIJTMOHBI JIET.

OOmui BEIBOJ O TOM, 4TO BceneHHass «HacTpoeHa Mo Jio-
JIei1», HA3bIBAETCS] «aQHTPOIHBIM MPUHIUIOM». DTOT MPUHIIUIT
ObLT OCO3HAH W TOATBEPK/EH OOJBIIMM KOJMUYECTBOM pacye-
TOB U SKCIIEPUMEHTOB 1O MEpe U3yueHus MpoieccoB bosmblio-
ro B3phbiBa 1 ero nocieacTBuil.

OpHako U3 3TOM UJIEU €€ MHOTOYUCIIEHHBIE CTOPOHHUKH JIe-



JIAI0T HEOJHO3HAYHBIE BbIBO/IBI.

®psncuc KommmH3 npyUBOAUT TPU OCHOBHBIX HAINpPaBJICHUS
B TOJIKOBAaHUU «aHTPOMHOTO MPUHIIUIIA»

«1. T'unote3a MyJIbTUBCEIEHHOM.

[Tomumo Harieit BeeneHHon, OMHOBpEMEHHO C Hel WU B Ka-
KO-TO MOCJIeI0BATEIbHOCTH BO BPEMEHH, MOKET CYIIIECTBOBATD,
1O CyTH Jejia, OECKOHEUHOE YMCIIO APYTUX BCEJICHHBIX C Pa3-
HBIMU 3HaYEHUSIMU (PU3NYECKUX KOHCTAHT U, BOBMOXKHO, J1aXke
C IpyruMu 3aKkOHaMu (pU3MKU. Mbl, OJHAKO, HE MOXEM MX Ha-
Omonath. Mbl MOXeEM CYIIECTBOBATh TONBKO BO BceleHHO, Bee
(puzmyeckme CBOMCTBA KOTOPOIA COTNIACOBAHBI TaK, YTOOBI TO3BO-
JIMThb CYLIECTBOBAHUE KU3HU U co3HaHUsA. OHa — He 4yJo, a pe-
3yJIbTaT MHOTOYHMCJICHHBIX P00 1 OIHOOK.

2. CymectByeT ToibKO ogHa Beenennas — nama. M oHa 00-
JlajaeT BCeMU HeOOXOIMMBIMU CBOWCTBAMU, YTOOBI IaTh HAYAJIO
pasyMHOI xu3HU. Ecm Obl ClTyunsioch MHAUe, HEKOMY ObLIO Obl
o0CykaTh 3TOT Bonpoc. Ham mpocTo oueHs moBesJo.

3. CymectByeT TONbKO onHa Bceenennass — Hama. To, 4tO
(puznyeckre KOHCTAHTHI M 3aKOHBI HACTPOEHBI TOJ Pa3yMHYIO
KU3Hb, — HE CIIy4allHOCTb, a MPEXAE BCErO pe3yJibTaT IeiCTBUI
Toro, Kto cozpan Becenennyio».

[Mocne OypHo¥W MonogocTH 3emii, K BO3pAacTy MpPUMEPHO
4 MuuMapaa JieT, CuMTasi 1Mo caMbIM CTapbiM ropam, rnen3ax
TIPUHSLT BUJT 9TAKOTO ACKETUYECKOTO 3aCTOsI: TOPHI CTOSITH, OKe-
aHbl [UIECKAIUCh, HO YTO-TO HEBUAMMOE 3PEJIO.



W, xak yxe roBopusioch, yepe3 150 MUILITMOHOB JIET, IPOTEK-
mmx 0e3 0COOBIX COOBITHI, OKPECTHOCTH BJAPYT HAYaIM OXH-
BaTh, MOSBUJIMCh MUKPOOPraHU3MBI, OTIEYATKH KOTOPBIX y4de-
Hble ¥ OOHAPY KU B TPEBHEUIINX OTJIOKEHUSIX.

Ha 3emuie crana mynbCcUpoBaTh KMBasi KJIETKA. DTO CamMblid
TeHUAJIbHBIN (POKYC, TIOKA3aHHBIA, K COKAIEHUIO, B OE3JTIOTHOM
MECTHOCTHU: MpUpoJa Oblla HEeXKKBasl, a CTala JKUBOK.

Takyio metamopgo3y Hayka HU OOBSICHUTb, HU, TeM OoJiee,
MOBTOPUTb HE MOXKET.

Bt 1 ipomospKaloTces: GecurciieHHbIe TOMBITKH, Macca TH-
noTe3, MpoOIeCKr HaJeX/, BPOAEe OKa3bIBAINCh B PyKax Ka-
KHe-TO CUHMIIBI, HO JKYPaBJb — HET, MO-TIPeKHEMY B HeOe.

7KuBasi kJieTKa NosIBUJIach, CTajla SHEPrUYHO CaMOBOCIIPOU3-
BOJUTBCS, & UTO, [I0YEMY — HEM3BECTHO U HEMOHSATHO.

Ectb maes o BHE3eMHOM NpoMCXOxAeHnu ku3Hu. Ho ona
KaK-TO He uMeeT ocodoro cMeiciia. Hy, mycTh OHa K HaMm ripuJie-
TeJa, a 3apoAnsiach B ApyroM Mecte BeeneHHoil. 1o yxoa oT oT-
BETa, BCE BOITPOCHI OCTAIOTCS U IEPEHOCATCA TY/a, JaJIeKO, B 0e3-
MOJIBHE.

[Tpon3HOCS CIIOBO «KJIETKa», Mbl MMEEM B BHJy YTO-TO
HEMBICJIMMO KPOXOTHOE, U3 Yero, Kak U3 KUPIUYUKOB, CKJIA/Ibl-
BAETCs KMBas TKaHb, 4 YK€ OHA HAYMHAET IIEBEJIUTHCA U, TaK
CKa3aTh, 3asBJIATh O CBOEM CYILIECTBOBAHUHU.

Hwuuero nopo6Horo. Bot onpenenenye U3 HIKOIBHOTO yueo-
HUKa:

«Krerka — HanMeHbInas K1UBast cucTeMa, 00J1a/1a10IIast BCEMH



MPU3HAKAMHU KUBOTO, TIOITOMY SIBJISIETCSI CTPYKTYPHOU U (DyHK-
LIMOHAJIBHOM €IMHULIEN BCETO )KUBOIO (3JI€MEHTapHAs €IUHULIA
ypoBH#). Knetka sBnsercsa (pyHKIIMOHAIbHOM €IMHULIEU U B pa3-
MHOKEHHUU.»

To ectb KJIeTKA JejlaeT KJIETKU u3 cedd. OHa nenurcs mno-
1ojiam, TMOJy4daroTcs ABE KJETKH M Tak gaiee. [leneHue Kier-
KM — CJIO)KHEHIINI mpotiecc. B ToM ke 1IKOJIbHOM yueOHMKe, T/ie
MECTO OYeHb OIpaHMYEHO M Ha Kakoe-HUOyIOb BaKHEHIee OT-
KPBITHE CKYIIO PAacXOLyeTCs AECATKA IOJITOpA CTPOK, IEJICHUIO
KJIETKM TMOCBSILIEHO IIECTh CTPAHUI] CO MHOKECTBOM CXEM-3Ta-
OB U HECKOJILKUMU COTHSIMU CIIELIMAIbHBIX TEPMUHOB U OIpe-
TIEJIEHUN.

Ecnu 310T mporecc yBeaIMYUTh BO MHOIO pa3, Mbl YBUIMM
CKa304YHOE 3pPEJIMIIE, KAK B CJIOKHOM NEPEIVIETEHUN PA3IMYHbIX
MEPETOPOJIOK ¥ XUMUUYECKUX TMEPEIMBAHUI BbIPACTAET U MOCTE-
MIEHHO OTMEXEBbIBAETCSI BTOPOM IK3EMIUISIP BCErO MPOUCXOMSI-
1LIETO0.

Emme omHa, B 00111eM-T0, yapydJaromias, CTpouka u3 yueOHuKa
OuosIoruy, U3JaHHOro B Havasie Hamero X XI Beka:

«K coxanenuio, B 1Muteparype HeT OJHO3HAYHOU (hOpMYJIU-
POBKHU KJIETOUHOUN TEOPUM».

W naneie Ha IBYX CTpaHUIAX MPUBOAUTCS ISATh BAPUAHTOB
onpeesieHU!, MbITAIIIMXCS KOHIEHTPUPOBAHHO BBIPA3UTh BCE
MHOroo0Opa3ue CBOWCTB KJIETKH — JIEMEHTAPHOTO KUPITUUUKA,
13 KOTOPOTO CKJIAAbIBAETCS BCE KUBOE.

JII0OGOMBITHO, UTO yKe Ha OTHOKJIETOUHOM YPOBHE BOZHHUKAET



«MOpaJib», TO €CTh IPOOJIEMBI «JOOPa» U «3J1ax».

Corpygauku Ilaneontonornueckoro mHcruryta PAH, Ha-
Omonas 3a KOJIOHMEH OJHOKJIETOYHBIX OAKTEPHI — KHUINEYHBIX
NaJIoueK, OKa3aJIMCh B CJIOKHOM MUPE XapaKTePOB U MOCTYITKOB.
Tak B reHOMe OaKTEepHM «aJIbTPyHMCTa» 3aliCaH MEXaHU3M Ca-
MOYOWIACTBA B CiTydae 3apakeHusi BUpycom. M Oaktepus xepr-
BYyeT cOOOM, 4ToOBI criactu copoauyeid. CooOIIeCTBO «ajbTpy-
WCTOB» TIPOIIBETAET, HO MOCTENIEHHO B HEM TOSBIISIIOTCS OaKTe-
pHH CO CTabOCTAMM: «OOMAHIIIMKW», «HAXJIEOHUKU» U «Tapa3h-
Thl». HakoHel, pokIaeTcss MyTaHT-3/I0[1eN, «3TOUCT», KOTOPBIM
3apa3uBIIINCh, HE JKeJJaeT CAMOYHUYTOXKAThHCS, a TPOIOJIKAET 3a-
HUMAThCS PUATHBIM pa3MHOKeHHeM. Koryia «3rouctoB» craHo-
BUTCSI MHOTO, KOJIOHUSI MOXET IMOTHOHY Tb.

CyMMUPYsI KOJIMIECTBO «XOPOIIUX» U «IJIOXUX» OaKTepHi,
yUYeHble TIPUIIUTA K BBIBOAY, UYTO MOPAJIbHBIE KAYECTBA MPUMED-
HO Ha 20 TPOIEHTOB MpeAoNpeieieHbl TeHETHUECKU. DTO U3HA-
YaJIbHOE KOJMYECTBO TOIO, YTO MBI HA3bIBAEM «COBECTBIO».

To ecTb y yenoBeka, 3HAYUT, TOXKE €CTh «OA30Bast COBECTh»,
a JlaJIbllie OH €€ PACTUT WJIM MOAABJISIET JIO MOTHOTO OTCYTCTBUSI.

Elte uHTEpecHO, Ha YTO TPATAT CBOIO COBECTh XUIIHUKH.

B oOmiem, ynuBuTenbHasi U BCe ellle I0CTATOYHO 3arajiouHast
KJIETKA — 9TO OCHOBA BCETO JKUBOTO MUPA: U IPUPOIbI, U KUBOT-
HBIX C ppIOAMU U NITUIIAMH, Y CAMOT'O YeJIOBEeKa.

Ectb MHOTO Teopuii, KOTOpbIE CUMTAIOT KUBOU BOOOIIE BCIO
3eMJTi0, BCIO HAllly YAUBUTENbHYIO TUIaHeTy. Ho 310 oTnenbHbIi
pasroBop.



A BOT, B YaCTHOCTH, MHE MOCYACTIMBIIOCH B JKU3HU IOCa-
JIMTh MHOTO JIEPEBbEB U, KOHEYHO, €CTh 0c000 mooumbie. OOu-
XaKUBas UX, 1 C HUIMU pa3roBapuBaio, Hy TaM YTO-TO OOpMOUYy.
Onu ciymalT Moya, Ho He 6e3ydacTHo. UyBCTBO B3aUMHOCTH
TIOSIBJISIETCS OT BOJIHEHHM S B JIUCTHSIX U OT KAKOK-TO YJIBIOKH, pac-
TBOPEHHOM B BO3JIyXeE.

Hanuwnn AanpeeB — HaTypa OECKOHEYHO 0ojiee TOHKasl — OIu-
ChIBAeT, KaK rje-HuOy/b B )KapKoy Tpase, y Oeryiero pyubsi, OH
UCTIBITHIBAJT YYBCTBA TOTHOTO €JMHEHUS U JAaXKe OCSI3aHMs Il
MPUPObI, KOTOPBIX OH Ha3bIBAET CTUXUATUSIMHU.

Tak 4TO Bech HaIll 3eJIeHBII MHP JTIOOUT, palyeTcsi U, KOHEUHO,
CTpaJaer, Korja Mbl C HUM oOpariaemcsi OecyeloOBeYHO.

B coBpemMeHHOIT OMONOTHYM IOBOJILHO OOJIbIIIasl TPyIa y4e-
HBIX KOHKPETHO UCCJIeyeT pa3yMHOCTb PACTEHWid, UX MaMSITh,
CllyX, OOIlleHVe, MBIIIJICHUE W JIPyrie BIIOJHE «KUBBIE» Kade-
CTBa.

Haripumep, MO3r y pacTeHHii pacronokeH Ha KOHUMKaX Kop-
Hel. OH 3aCTaBJIseT KOPEHb U3BUBATHCS B PA3HBIE CTOPOHBI B IT0-
WCKaX JIy4Illel MOYBbI U MUTaHUS. A BOT €C/Id KOHYMK OTOPBATh,
KOpeHb Oy/IeT pacTu MpsiMo, 6e3 MOHSTHUS.

Tak 4TO rojoBa y pacTeHUid B 3eMJie, a HaBepXy OpraHbl 00-
HIEHUS U PA3MHOKEHHUSI.

B onHoli u3 obmacreit Amepuku (pepMephl 3aHSUTUCh pa3Be/ie-
HUeM aHTuIoMN. Ha orpoMHOIi TeppUTOPUM COCEICTBOBAIO MHO-
JKECTBO 3arOHOB, TJIe CTaJa AHTHJION MUTAJMCh B OCHOBHOM JIU-
CTbIMU aKalui.



B Kakoi-TO MOMEHT BAPYT HA4yaJICs Majiek KUBOTHBIX, ITPHU-
yeM yMUPAJIU Ha BT BIIOJIHE 3/I0POBbIE OCOOM.

VyeHple BBIACHWINA, YTO KOJMYECTBO XKMBOTHBIX B 3aroHax
OBbLJIO HEPABHOMEPHBIM M TIOTMOATh OHU CTAJIM TaM, IJIe UX CKarl-
JIMBAJIOCh OOJIBIIOE KOJUYECTBO. TO €CTh aHTHIIONBI 00bENAIN
aKaruio 10 ’KU3HEHHO BAKHOTO Tpefiesia U PaCTeHHs MPUHSIIN
CBOM MephI TI0 YMEHBIIIEHHIO KOJIMYECTBA €/I0KOB, CTaJI BbIpa-
OareIBaTh SA7.

WHTEepecHO, YTo 5171 OSIBUJICS U Y TEX KYCTOB, KOTOPbIE CTOSLITH
B MeHee JIOCTYITHBIX MeCTaX W He CJIMIIKOM CTPaJaJii OT are-
TUTa XMBOTHBIX. HO OHU MONMy4YnIv TpeBOXKHYI0 MH(POPMAIIUIO
Y Mojyiepkajiy oOIIIre Mephl IO CaMOCOX PAHEHHMIO.

W3yyast Hayayo *W3HK B MPUPOIHOM J1TabOpaToOpHu IO Clie-
JlaM, KOTOpbIE OHA OCTaBWJIA B TBEPIBIX MOPOJIAX, YUEHbIEe TPU-
IIUT K BBIBOJIY, YTO KPOXOTHBIC, HE3aBUCHMbIE CAaMOPa3MHOKa-
oIIMecs KJIETKM MHTEHCUBHO JEJTUINCH OITBITOM. ECiii Kakoi-To
OpraHu3M HauMHaJI BHIpa0aThIBATh OEJIOK JTyUIIIero KauecTsa, ero
COCE/IM MOTJIH 9Ty «HOBHUHKY» MIEPEHSITh, TO €CTh Pa3BUTHE KJIET-
KU OBUIO KOJUIEKTUBHBIM, TEKJIO B TECHOM OOIIEHUM.

[TporcxoausIo CKTIOUUTEIPHO OTBETCTBEHHOE, KPOIIOTIMBOE
JENCTBO — COBEPIIEHCTBOBaHKE KJIETKU. VI UINI0Ch OHO MUJLITH-
ap/ibl JieT.

[Tpupona monyynsia 3ajaHue U B pe3yJIbTare TIIaTeIbHOW pa-
OOTHI co3Jasia aOCOJIIOTHO HAJ/IEXKHYI0, BEYHYI0 OCHOBY XXHM3HU
B CAMOM ONTHUMAJIbHOM, MUKPOCKOITMYECKOM HCIIOTHEHUH.



A 550 MWUIMOHOB JIET Ha3aJl B OKAMEHEJIOCTSIX CTAIN «3a-
KJIQ/IBIBATHCS» OTIIEYATKHY PaIOCTHOTO /1JIsl HAC U3BECTHSL: TIOIIENT
nporiecc 00beIMHEHU I KJIETOK B IIEJTbIE, TTOKA elie OeCrio3BOHOY-
HBle, opraHu3Msl. [IpudeM oTneyaTku oOHAPYKWIM Cpa3y B Ta-
KOM KOJIMYECTBE, UTO COOBITHE HA3BAIM «KEMOPHUICKUM B3PbI-
BOM».

KoneuHo, 1011 SMOIMOHAJIBHBIE TYT K€ HauasIu YTBEPK/1aTh,
YTO TaKOE OIPOMHOE pa3HOOOpa3ue OTIEeYaTKOB 3a CTOJIb KOPOT-
KW CPOK — 3TO YyJO, YTO KU3Hb Pa3BUBAETCSI KAKUMHU-TO TO-
JO3PUTENbHBIMU CKaUKaMU. A JTIOIY MTparMaTuyHble BO3PaKaIU,
YTO BCE IIJIO CBOUM YepeIoOM, IPOCTO KaKKe-TO BHEIITHUE 0OCTO-
STeJIbCTBA MO3BOJIMIIN B ONPEIe/ICHHBIN CYaCTIMBBIA MOMEHT CO-
XPaHUTh MHOTO OTYETIMBBIX CBUICTEJILCTB KU3HU, B TO BpEMs,
Kak OOBIYHO OHM U3-32 Pa3HBIX KATaKJIU3MOB B OCHOBHOM ITOTH-
Oanm.

Kak Ob TO HM OBUIO, HO KpOIIEUHBbIE OpPraHU3Mbl Hava-
JIM SHEPTUYHO PacCTH, OOpeM W TO3BOHKH, U TBEpIble KOCTH,
1 32 300 ¢ JIMIIIHUM MWIJTMOHOB JIET IPEBPATUJIMCh B HACTOSALIUX
YyJIOBHIII.

Hauanacsk smoxa quHo3aBpoB. Takoe BrieyatieHue, 4To TBOp-
YeCKHe CUJIbI TIPUPOJIBI elle He OMPEIENIMINCh C XyH0KEeCTBEH-
HBIM BKYCOM W HAJIETIMJIM OJHOOOPA3HBIX, CTPAIIHBIX YPOIOB,
KOTOpBIE TOMAJH IO 3eMJIe, TJIaBaJIM U JIETAJIM B TAKOM U300U-
JIMM, YTO CBOMMH CKeJIETaMU 3aIOJTHUIA MYy3€H BCero MUpa.

Ho 65 MUUIMOHOB J1eT Ha3aj OMSTh MPOU30IIO «Uya10» U BCe
JIMHO3aBPbl BHE3AITHO BBIMEPIIA ¥ OCBOOOIVIT MECTO JIJIsl HOBO-



'O )KUBOTHOT'O LIAPCTBA — MJIEKOTIUTAIOIIHX.

[MpaBma ceityac OOMIEMPUHSITON MPUYMHOW CUUTAETCS yAap
0 3eMJII0 TMTaHTCKOIO acTepOu/ia TAe-TO B PaiOHE MOJIYyOCTPO-
Ba fOkotaHn. [To Bcemy 3eMHOMY 11apy OOHAPY:KEeHBI CJIebI Ter-
na. OrpomMHOe 00JIaKO TMBLIA CTOSJIO B aTMocdepe U 3aTyIIHIII0
BCE JKMBOE, OCOOEHHO TaKOE€ MAacCCMBHOE, KaK AMHO3aBphl. Bpo-
JIe TOJIbKO MAJIEHbKHUE MYIIKCThIE TPHI3YHbl OTCUAEIUCH B CBOMX
3eMJISTHBIX O0MOOYOEIKHIIaX.

[Tpomwno BpeMs U, ONpaBUBIIKCH OT yaapa, 3eMJisd U OXKUJIa,
Y pacuBena.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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