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Uapnpatenbckuu flom «AHcap»

arepuanucruueckas ¢unocodpus, rocnoaCcTBOBABLLAS B HOyYHOM mupe XIX

BEKa, yTBepXaana, 4to Hawa BceneHHas cyulecrsoBana MsBe4HO U ABnS-

et cobo¥ nuwb 6eccmbicrieHHOe ckonsieHue marepuu. OQHAKO OTKpbLITUS,

caenaHHbie Haykoi B XX Beke, cOKpyLwIMTenbHbIM 06pasom onpoBeprav

3TO yTBepXaeHue marepuanusma. CoBpemeHHas dyHAAMeHTanbHaAs Hay-

Ka aokasana, 4yto Hawa BceneHHas umena ceoe Hauano m 6bisia coTBOpE-
Ha u3 He6biTus B pe3ynbrare B3pbiBA KOJOCCANBbHOW MOLLHOCTH, MPUYEM BCA MATEPUS U
BpeMs TaK)Xe BO3HMKIU B moMeHT Bonbworo B3apsisa (teopus Big Bang).

Bonee TOro, OTKpLITUA, cAeNnaHHbie 3a nocneaHue 30-40 neT, NOKA3aNMU, YTO 3AKOHbI
PpaBHOBECUMS U TAPMOHMM, NPpOHU3bIBalOWMe BClo BceneHnylo, cyuiecrsyior B cooTBercr-
BMM C HEMOCTUXXMMBIMHM MO CBOEM TOYHOCTU pacyeTamu. Bce pusnueckme 3aKkoHbl, HOUN-
Has oT ckopoctu Bonbworo B3pbiBa u ganbHewero pacwumpeHus BceneHnon, nokasa-
Tesied YeTbipeX OCHOBHbIX PU3INYECKUX CUJI, SAEPHBIX PEaKLMi, NMPOTEKAIOWMUX BHYTPU
3Be3[, BNJIOTb A0 30KOHOB CTPOEHMUS ATOMA, GblsIM YCTAHOBMEHDI € LeNblo CO3AaHUS ca-
MbIX 6N1AronpuATHLIX YCJIOBUM XXU3HEAEATeNbHOCTH YenoBeka Ha 3emne. Takum xe 06-
Pa3om MecTopacnosioXXeHUe U CTPOEeHMEe NMJAaHeTbl, HaO KOTOPOM Mbl XXMBEM, A TAKXe
cTpoeHue ee atmocdepbl paccUUTAHbI € MAEAJSIbHOW TOYHOCTbIO. Pusnyeckue U xumuue-
CKMe 0CO6eHHOCTU aTOMOB Yriepoad U KUCIOPOAd MUMEHHO TAKOBbLI, YTO o6ecneunBaior
YyenoBeKy COBEpLUEHHeWLwWwmne ycnoBus xusHu. Takum o6pasom, B Hawen BceneHHoi Her
HM OHOrO CNY4YaWHOro 3JiemeHTa unu npouyecca. Bca BceneHHas coTtBopeHa ¢ onpepe-
NEeHHOW Lenblo U B COOTBETCTBMM C HEMOCTMXXMMbIM A YeJIOBEYECKOro pasyma nopsaa-
KOM M rapmoHuei. Bce okpyxxaiouiee Hac sBnsieTcs nNAoAom TBopeHus BceBbiwHero
Annaxa Focnopa mupoB. 3ta uctuHa 6bina HucnocnaHa Ham BeeBbiwwHum B aste KopaHa:

«lFocnoab Baw, nuctnvHio, Annax, Kro He60 coTBoOpun 1 3eMJi0 34 LIECTb AHEW, U NO-

cne yreepaunca Ha npecrone. OH AeHb OKYTbIBOET HO4YbIO, U BHOBb CTPEMMUTENIbHO

cmeHsieT ee aHem. OH conHue coTBOpUn, NyHy M 3emnio, u noa Ceoio ynpasy ux no-
craeun.» (Kopan,7:54)

ApHaH OkTap, nuwyuwmii nog nceegoHMmom XapyH fixes, pogunca B 1956 ro-
Ay B Ankape (Typuus). O6yuanca Ha ¢pakynbTeTe U3SLHbIX UCKYCCTB YHUBEP-
cuteta Mumapa CunaHa u pakynbrete punocopum Craméynnckoro Yuusepcu-
Teta. My6nukaumnio ceonx KHUr Hauan ¢ KoHua 80-X rofaoB U HA CEeroAHALHUA
AeHb ony6nukoBan yxe okono 200 KHUr U UCCNEAOBAHUIA NO PENIMIrMO3HOM,
HOY4YHOW M nonuTUYecKol npobnemarnke. OcHoBononaraiowen Temoi paéor
aBTopa sBnsetcs 6opb6a c upeonorueit 6e360xxus u marepuanusma, panncu-
dukaumammu nceBpoyHeHbIX U MAEONOTMYECKOW NMOAONNEKOW KPOBAUBOIO YYeHUs AAPBUHU3MA.
ApHaH OKTap Ha ceropHsWHUA AeHb NPUIHAH B MMPe OAHUM U3 KPYNHeHLMUX ucnamckux ¢puno-
copor u yueHnnix Typuuu. Pag kHUr aeTopa nepesefeHbl U ONy6GIMKOBAHbI HO MHOTUX 3bIKAX:
CGHINMACKOM, HEMELLKOM, GpPaHLy3CKOM, UTANbSHCKOM, UCMIAHCKOM, MOPryranbckKom, an6aHckom,
apabckom, NONbCKOM, PYCCKOM, 60CHMIACKOM, MHAOHE3UICKOM, TYPELLKOM, TaTaPCKOM, YPAY M
Mananckom a3biKax.

EpvHcTBEHHAs uenb uccnepoBanuii M KHur AgHaHa OkTapa npexxpae BCero foMTH A0 cepael u
YMOB BCexX moneﬁ: AQJIEKUX OT B€pbl, MYCYJIbMOH U HE MYCYJIbMOH, PA3HbIX BO3PACTOB U HALUMU~-
OHANbLHOCTE! U NOKA3aTh MM B CBOMX KHMrax Heocnopumbie GpakTbl, OKA3LIBAIOLLME CYLLECTBO-
BaHue BcebiuHero Cosparens.




Bo uma Aaxaaxa,
Muaoctusoro, MujaocepaHoro!




Ob ABTOPE

Annan OKTap, M3BECTHBIN MOJ NceBIOHUMOM XapyH SIxbsi, poausicst B 1956 rony B Ankape (Typuwst).
[Tocne okoH4yaHus Jules B AHKape MOCTynuil Ha (hakyJbreT U3SIIIHBIX UCKYCCTB YHMBepcuteTa Mumapa
CuHaHa, a mo3ziHee - Ha (akyJbreT punocodumn CtamoOybckoro YHubepcutera. [1o OKOHYaHMM YyHUBEpCUTETA
¢ Havasia 80-X rojioB Hauajl 3aHUMaThCS UCCIIeJ0BATEILCKOM IS TEIbHOCTBIO M HA CETOHSILIHUI IEHb SIBJISIETCS
aBropoMm Oosiee 200 KHMI, OOJIBIIOrO KOJMYECTBA CTaTeil MO IMOJMUTUYECKOM, HAydHON W PEIUTMO3HOM
npodsematuke. OCHOBHOI TeMOIi McclieoBaHuii XapyHa SIXbM CTall BOIPOC O HECOCTOSATEIbHOCTH TEOPUU
spomolu JapBuHa, danbcudukaimsx nceBaoyyeHbIX - 9BOTIOLUOHUCTOB U U3yYeHUE TaitHOW MOIOTIEKN
TEOPUU DBOJIIOLIUU, €€ WICOJOTMUECKUX CB3€eil C KPOBAaBbIMM TUKTATOPCKUMU pekumamu. AnHaH OKrap
MPU3HAH OTHUM U3 KpyMHeHmx GpunocodoB 1 aHATUTUKOB coBpeMeHHoro Mciaamckoro mupa.

TlceBnoHuM aBTOpa HE CTydaeH, OH ObUT M30paH, 1a0bl TTIOUYTUTH TAMSITh IBYX ITPOPOKOB - XapyHa (B 6101
Tpaauimu - AapoHa) u SIxpu (MoaHHa), oTnaBIIMX KM3Hb 00pbOe ¢ 6e300k1eM 1 epecsiMu. Ha TUTY IbHOM JincTe
KaXJ10il KHUI'M aBTOpa 0COObIM TUCHEHMEM HaHEeCceHa revarb popoka MyxamMmana, 1a npedyaeT Hajl HUM MUP
1 6J1arocyioBeHre AJlaxa, YTo CBSI3aHO C COAEPKaHMUEM U CMBICJIOM KHUT. DTa MevaThb - HAMOMUHAHUE O TOM, YTO
CaauieHHblit Kopan 0bu1 nociennein KHuroii u OtkposeHuem BeebiliHero Topua, a [Tpopok Myxammar -
MeYaThio MPOPOKOB (TIOCASTHUM U3 TPOPOKOB), MOCIAHHBIX BCEBBIITHUM € YBEIIEBAHUSMU K JIIOISIM.

Bo Bcex cBoux paborax aBTOp M30pasl MyTeBOAHON HUTHIO OTKpoBeHUs CasilieHHoro KopaHa, nocraBus
ce0e LEeTbI0 COKPYILIUTD BCE 10 €AMHON OCHOBBI OOTOMPOTUBHBIX M KOLIYHCTBEHHBIX TOKTPUH U WAEOJTOTHI,
nopuiiaeMbix BeeBbimHUM AjutaxoM B HucriociaHHoM uM Kopane. M30paB kak cumBoi revath [Tpopoka
Myxammana, na npeGyaeT Hal HUM MUD U O1arocioBeHue Ajiaxa, 00lagaBllero BelnJaiiieil MyaIpocTbio 1
IyOMHOI Bepbl, aBTOP HECeT ee KaK MOJIMTBY O CBOEM HaMEpeHWHU JOHeCTH Jo Jjonaeil 3HaHue McTuHBI,
HucrnocnanHoii [oconom, mosenars BeceM Monsim o becnipenensHoit Myapoctu Beesbiinero Anaxa, Tsopua
BCEro CyILEro Ha 3emJie, HAOMHUTb O OPEeHHOCTH MUPCKOM XU3HU M HeuzoexHoctu CyaHoro [IHs, Koraa
KaXIbIi U3 jtofnei OyaeT AepxkaTh CBOM OTBET Meped AJIIaXOoM 3a BCE COASSIHHOE U HE CONESIHHOE B 36MHOI
SKU3HU.

XapyH SIxbs ocHOBan u sBisieTcss moueTHBIM mpexacenareneM @®onma Hayunwix KccnemoBanwmii,
JIMIUPYIOIIET0 MUPOBOTO TMPOCBETUTENBCKOrO LEHTPA, JEATEIbHOCTh KOTOPOTO HalpaBjieHa Ha
MHTEJUIEKTyaIbHOE ¥ HPaBCTBEHHOE MPoOyxkaeHue moaeil. bonbias yacts uccienoBanuii PoHaa mocssiieHa
pa3o0yIayeHI0 BeJIMYaiflliero ooMaHa 4YeloBeYecTBa, CKPhITOro B ¢uiocopuu Matepuaim3ma U aTer3ma.
Camast u3BecTHast KHura aBropa "Kpax teopuu sBomouuun”, nznannas MoHaom, nepesenaeHa Ha 26 SI3bIKOB
MHUpa W TIOJb3YeTCs IIMPOKOWM M3BECTHOCTBIO B 63 cTpaHaX, ee THUPaX MPEeBBICKI yXe 12 MUILTMOHOB
9K3eMILISIPOB.

KHuru XapyHa fxpu ¢ OOJIBLIIMM MHTEPECOM BCTPEUYAIOTCS] BO MHOTMX CTpaHaX MUpa, OHU W3AlOTCS B
CLUOA, Wunuu, Benuxkobpurtanuu, Mumonesum, [Monwmie, bochuu, Wcnanum, bpasunuu, Tepmanuwm,
Tonnannuu, Ascrpanuu, IlTopryramuu, FKOAP, Manaiizum, Ilakucrane, baxpeiiHe m bpyHee, CuHramype,
Wranmuu u psge npyrux ctpad. KHuWru aBTopa mepeBeIeHbl Ha aHIIMICKWIA, (DpaHIly3CKUil, HEMELKHIi,
WUTAJIbSIHCKUIA, UCTTAHCKUIA, TIOPTYTaJIbCKUA, Y1y, apaOCKuii, alOaHCKUi, pYCCKUI, OOCHUICKUA, YIUTYPCKU 1
MHIOHE3UNCKUIA, KUTAMCKUI, TIOJIbCKUI, Ka3aXCKUi, (hapch, MalaliCKUi SI3bIKH.

OTU KHUTY TTOOYIMJIM MHOTHUX JIIOJIEH MPUIATH K UICTUHHOM Bepe, IITy0OKO OCO3HATh 3allOBEIM BEPOYUEHUS
Wcnama. ®akTel, MpuBeAEHHbIE B KHUTAX, OKA3bIBAIOT CUJIbHOE BIIEUATICHNE HA KaXIOTO YUTaTesNsI, OO BCe
Marepuasbl  SBISIOTCS HEOCIMOPUMBIMM  JI0Ka3aTeJbCTBAMM  MPUCYTCTBUS TBOpLAa COBpEeMEHHOM
dbyHnameHTanpHON Haykoii. DakTel, MPUBEAEHHBIE B KHUTAX aBTOPA, MOJHOCTBHIO COKPYIIAIOT BCE JIKUBBIE
JIOTMbl aTEUCTUYECKONW W MaTepUallUCTUUECKON wujaeosoruii. JlanpHeiflnee oTcTaMBaHME WIEH ITUX
TICeBIOYYEHUI W TEOPUU BOMIOLUU BO3MOXKHO JIMIIb HA 3MOIIMOHAILHOM YPOBHE, MO0 WAEOJIOTUYECKUE
OCHOBBI 3TUX YUEHU I TIOTEPIIEIN TTOJTHBIN Kpax.

ABTOp TIOCTaBWJI CBOEi Lieblo ciykeHue BceBblltHeMy Ajuiaxy W He cuuTaeT celsi DOCTOWHBIM
BOCXBaJIeHUs 3a CBOM TpPY/Ibl. ABTOpP He TMpeciieflyeT HUKAKUX MaTepuaibHBIX LeJeil NMpu MU3JaHUU U
pacTpOCTpaHEHUH STUX KHUT. YUUTHIBAsI 9TU OOCTOSTEBCTBA, TIOOLIPEHNE UTEHUST 9TUX KHUT SIBIISIETCST IETIOM
OYEHb BaXXHBIM M OOTOyrojiHbIM, MO0 OHM OTKPBIBAIOT JIIOASAM IJ1a3a HA MHOTME MCTUHBI M TIPUBOASIT UX K
UCTUHHOW Bepe.

Crnenyer ryboOKO OCO3HATh, UTO CTPAafaHUsI U CMYTa, XECTOKOCTb M HECHPaBEeAJIMBOCTb, Lapsiliye Ha
3emJie, TPUTECHEHMSI UCTUHHO BEPYIOLINX MPOKUCTEKAIOT U3 MIEWHOTO TOCTIONCTBA aTen3Ma. EqMHCTBEHHBIM
MyTeM K M30aBJIEHUIO OT 3TUX CTpaJaHWil sIBJSIeTCsl MIeosorMyeckas M HayyHasi nobena Ham Oe3BepueM,
pa3bsCHEHNE UCTUH BePbl, TAK YTOOBI KX U3 JTIOJE! MOT ITyOOKO 0cO3HATh MX. MUp IeHb OTO ITHS Bce
Oosiee morpyxxaeTrcst B IMy4MHy CTpalaHUil U OecrnopsiaikoB, HacuiIMs W 371a. Kaxaplih MCTUHHO BepyloLIuii
TTOJKEeH, HE OTKJIAIbIBas HU MUHYTHI, I€IaTh BCe BO3MOXHOE IS PACIIPOCTpaHEHNE UCTUHHBIX 3HAHUI O Bepe,
Hecsl JIIOSIM MUP Y MUWJIOCepue, yBaXeHue K TBOpeHUsIM BceBbllIHero, 1adbl OCTAHOBUTH CTPEMUTEIbHOE
pacmpoCcTpaHeHUe XKECTOKOCTU M HPABCTBEHHYIO AETPANAIINIo, UHAYE MOXKET CTaTh CIUIIKOM MTO3IHO.

XapyH fAxbst n30pait ciayxeHue BeeBbllIHEMY LIEbIO CBOEH XKU3HU, U, 110 Bosie AJuiaxa, BHOCUT CBOI BKJIa1
B YCTAaHOBJIEHUE MUPA U TIOKOsI, CITPaBeUIMBOCTHA U JOOPOTHI, MUJTOCEPaVs U OnaroneHCTBUs Ha 3emie B XXI
BEKe, O HACTYIUIEHUHU KOTOPBIX HaM ObLIO coolLIeHO B asitax CesieHHoro Kopana.
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K YUTATEJIIO

Bo Bcex mpou3BeneHUAX 3TOTO aBTOPa BOIIPOCHI BEPHl paCKPBLIBAIOTCS B CBE-
Te ToJKoBaHMS asaToB CBsimeHHoro KopaHa: KHUra mnpuriaiiaet Jroaei
M3ydyaThb U r1y0ooKo pa3sMbliisiTh Hal [Tocnanuem BeeBbiliHETo, XKUTh B CO-
OTBETCTBUM C HPAaBCTBEHHbIMU 3anoBenassMu Kopana. Bce TeMbl, CBSI3aHHbIE
¢ 3aBetamMu Co3snaTens, pa3bsICHAIOTCS TakK, YTOObl HE OCTaBUTbh U TEHU CO-
MHEHUS B OCMBICJIEHUU UX 3HAUCHUS Y YUTATEIIS.

WckpeHHUI, TOCTYITHBIA W yOEIUTEIbHBI CTUIb M3JOXEHUS IellaeT 3T
KHUTU JETKUMHU JJIsl BOCIIPUSITUSI BCEMU YUTATEISIMU, OHU MPOYMUTHIBAIOTCS
Ha OJHOM abiXxaHuu. Jlaxe caMble KaTeropU4Hbie B HenpusaTuu Bepbl B Co-
31aTeJs JIOAN BEIHYKIEHBI IIPU3HATh HEOMMPOBEPXKUMBIC (DaKThI, IPUBEICH -
Hble B KHUTax XapyHa fXbu, U HE MOTYT OCIMOPUTH UX UCTUHHOCTb. DTy
KHUTY, KaK ¥ OpyTHe MIPOM3BEACHUS aBTOPa, MOXHO YHMTATh U CaMOCTOS-
TeJIbHO, W B KPYTY Ipy3eil M OJIM3KUX, MCITOJb3YS KaK TeMy IJIST 00CYXKIe-
Hus. Bropoit cmocob6 0coO0eHHO MOA0NWAET TeM YUTATENsIM, KOTOPbIe XOTeIU
Obl OOMEHSTHCSI MBICJSIMU Y TMYHBIMUA HAOIIOAECHUSIMU 110 3aTPOHYTHIM KM -
BOTpPEICIIYIINM BOIIpOCAaM MUPO3IaHUSI.

YuTaomuit 1 y4acTBYIOUIUN B YTEHUUW 3TUX KHUT, KOTOPbIe ObLIM Hamuca-
HbI BO UM ciaykeHus BeceBbinHeMy Co3naTennto, MOXET BHECTH CBOI BKJaj
B IIpOCBEIIeHUE JIIOe, pacmpoCcTpaHEeHUEe UCTUHHBIX 3HAHUH O HallleM Obl-
TUU U CJyXeHue 4depe3 npocpeuieHue BceBbiiHemy Astaxy. YoeauTtesb-
HOCTb U 10Ka3aTeJIbHOCTh 3TUX KHUT CTOJb BEJMKA, UYTO CAMBIM IeCTBEH-
HBIM METOJOM PacIlpOCTpaHEeHUs] UCTUHHOU Bepbl U BoXeCTBEHHBIX 3aKO-
HOB XUTHS SBJSIETCS MOOIIPEHNE UTEHUST TAKUX KHUT APYTUMU JTIOJAbMU.

B koHIle KHUTY AaHBI OMMMCAHUS IPYTUX TPYAOB aBTOpa. Ha TO ecTh Beckas
NpUYMHA: TMPOYUTABIIMNN 3Ty KHUTY W TOJYYMBIIMI, KaK MBI HageeMcs,
YIOBJETBOPEHMUE OT MOJYUYEHHBIX 3HAHUI, MOXET OOpaTUTbCSI U K APYTUM
TpyIZaM aBTOpa, B OCHOBE KOTOPBIX JIeXKaT CTOJIb XK€ JTOCTOBEpPHBIC M HEO-
NpoBepXUMBIe (aKThl. JJaHHBIE KHUTU - OOTaThlii MCTOYHMUK 3HAHUU II0
pa3aMYHBIM BOIIpOCAM MUPO3OaHUS, PEJAUTUU U TTOJTUTUKU.

B 3Tux xkHWUrax, B OTAMYUE OT APYTUX M3NAHUN, BBl HE BCTPETUTE CYOBEK-
TUBHBIX M3MBIIIJEHUI aBTOpa, CChUIOK Ha HeHaAeXHble MCTOYHMKM, Ipe-
HeOpEeXUTENbHOTO OTHOWIEHUsT K CBsuieHHbIM KHUram, M3BpallleHHBIX U
COMHUTEIbHBIX TOJKOBaHUI BboxecTBeHHbIX OTKpoBeHwMii. [lepen BamMu -
TOJIBKO JOCTOBEpPHBbIE (DaKThl COBPEMEHHON (DyHIaAMEHTAaIbHOM HAyKH.
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BBEAEHWE

KPAX
MATEPHUAJIN3MA
KAK HAYRKH

Matepuannam GonbLue HEe MOXET NpeTeHAoBaTb Ha TO,
4yTOObI Ha3blBaTbCA Hay4YHOW punocopueil.

ApTyp Kectnep, nssectHbiit couuosor.1



10 COTBOPEHUWE BCEJEHHON

aK Bo3HUKJIa BcenmeHnHas, B KoTopoii Mbl kuBeM? Kak B Mupe ycra-
HOBWJIVICh U TTIOJEPKUBAIOTCS paBHOBECHE, TAPMOHUS U TTOPSIOK?
Kaxk canyumnaoch Tak, uto 3emMJsl okazajgach CTOJb MOJAXOIS -
UM MECTOM JJISI XKU3HU YyeloBeKka?

ITonoOHBIE BOMPOCH BOJHOBAJIM YEJIOBEYECTBO €Ile Ha 3ape ero Cy-
IecTBOBaHMUA. B monckax oTBeTa Ha HUX y4eHBIC W (QMIOCOMB MPUILIA K
OCHOBAaHHOMY Ha Hay4YHBIX JaHHBIX U 3IPaBOM CMBICJTE 3aKJIIOUYECHUIO, YTO
MOPSIAIOK U TapMOHUS BO BeceleHHOM SBISIOTCS CBUAETEIBCTBOM CYILIECTBO-
Banus Co3gaTelns, YIIPaBISIOUIET0 MUPOM.

Pa3yMm dyenoBeka cIoco0OEH MOCTUYD 3TY HEOCTIOPUMYIO UCTHUHY, O 4YeM
ceuaetenbcTBYeT Annax. B Kopane, KHure, naHHO# yesloBe4yeCcTBY B Kaue-
CTBE PYKOBOACTBa 14 cTojeTWii TOMYy Hazal, AJUIaX TOBOPHT, YTO CO3IAll
MHUP U3 Xa0oca, U BCE B HEM - €TI0 CUCTEMBI, TOPSIIOK U TapMOHUS - TIpU3Ba-
HBI 00€CITEYNTh BO3MOXHOCTD CYIIECTBOBAHUS YEJIOBEUYCCKOM KMU3HMU.

Tocmonp mpeararaet JOASM ITOAYMAaTh 00 3TOM B CJIeAyIOIIEeM asiTe:

"N uro k! TpyaHee ObLI0 Bac co31aTh WJIM HeOeCHbI cBOA (MOCTPO-

uTh)? Ero moctpona OH. Bo3aBUTHY CBOJ M YUpeauJ MOPSII0K COBEp-

meHHbIii. (HebOecHblii cBoa) 3aau OH MPaKOM HOYM WM BBISIBUJ BEJHKO-

Jiende ero cusinbeM coHevHnbix ceetuia” (Kopan, 79:27-30).

B npyrom asite KopaHa ToBOpuUTCS, UTO YeI0BEK AOJKEH HaOJI0OIaTh
M M3ydyaTh CUCTEMBbI, TTOPSIIOK U paBHOBecHe BceleHHOI, KOTOpyo AJjiax
co31aJ IJIsT HeTo, M U3BJIEKAaTh YPOKU U3 3TUX HAOJIOMCHMIA:

"On nogyunna Bam Houb u [Tenb, n Coanue, u JIyny, u Boaew Caoeii

Ha cayx0y 3Be3anl BaM noctaBuia. [loucTune, 31ech KpoeTcs 3HaMeHne

I TeX, KTo o0aamaeT pasymennem” (Kopan, 16:12).

B cinenyromem asgte KopaHa Takxe yKa3blBaeTcsl Ha 3TO:

"OH BBOJAMT B JieHb (MpPaK TeMHOIi) HOYM, U BBOJAUT B HOYb (CBET COJI-

HEYHOro) aHs, moctaBuia nmoa Ceorw ynpaBy Counne u JIyHy, u 10 Ha3Ha-

YeHHOTO CPOKA OHM CBOii coBepmawT 0er. TakoB Aiiax - Baaasika Bami,

OH BIacCTBYeT HaJx BCeM, YTO cyine. A Te, Koro onpuyb Hero Bbl uTHnTe,

HHYeM (B gepxaBuu Aninaxa) He Baageior” (Kopan, 35:13).

DTa mpocTas UCTUHA, MpoBo3rjameHHas KopaHoM, moaTBepxaaeTcs

OCJIBbIM PpAAOM HU3BECCTHLIX ocHoBarteJjei COBpeMCHHOVI HayKM aCTPOHOMMUMU.



Kpax mamepuanusma xax nayku 11

Tanuneit, Kennep n HeloToH npu3HaBaiau, 4To cTpykTypa Beenennoit, Co-
He4YHasl cucTeMa, 3aKOHbl PU3UKU, BCEOOIIUN MOPSANOK U pPaBHOBECHUE Obl-
Ju co3paHbl borom. OHM NMPUIIIM K 9TOMY 3aKJIOUYEHUIO HAa OCHOBE Hay4d-

HBIX MCCIeTOBaHUN U HaOMIOAeHUIA.

Marepunanusm: 3a6ayxaenne XIX Beka

PeanpHOCTH BOXXEeCTBEHHOTO COTBOPEHUSI MUPa, O KOTOPOI TOBOPUIH
C TaBHUX BpeMeH, oTpullaiach GpuiocodCKUM HanpaBJIeHUEM, U3BECTHBIM
KaK MaTepuaausM. OTa ¢pusocodus, IpUHUUIILI KOTOPON OBLIM MEpBOHA-
YaJabHO C(HOPMYIMPOBAHHBI IPEBHUMHU T'peKaMM, BOZHUKAIa BIOCIEICTBUU
W B OIPYTUX KYJIbTypaxX, a TaKxXe ITOJy4HWja pa3BUTHE B TPydaX OTHEIbHBIX
yueHbIX. CorjlacHo 3T0i pumocoduu B MUPE CYIIECTBYET TOJbKO MaTepusi,
1 oHa OeckoHeyHa. Ha oCHOBaHMU 3TOro MOJIOXKEHUS MaTepUalu3M YT-
BepxKaaeT, 4yTo BceceneHHas He Oblyla co3maHa, a "cyliecTBoBalia Bcerga”.

Kpome Toro, MaTepualucThl 3asBASIOT, YTO BO BcelleHHOI OTCyTCT-
BYeT KaKasi-JIn0o IieJieHaIIpaBIIcHHAS OesITeJIbHOCTh M UTO paBHOBECHUE, MO~
PSIIOK W TapMOHMS, KOTOPbIE MBI BUIUM BOKPYT HAac, €CTh Pe3yJbTaT CIy-
yaifHOro coBmajaeHusi. Bonpoc o ToM, Kak MOSIBUJCS YeJ0BeK, Takxke pac-
CMaTpPUBAETCs C TOYKHU 3PEHUS MOJIOKEHHUS O CIYYalHOCTH BCETO CYIIEeTo.
Teopus 3BomOLINY, M3BECTHAS KaK TapBUHU3M, - €Ill¢ OJHA IMOMNBITKA 00b-
SICHUTH 3aKOHBI €CTECTBEHHOTO MUpa C MAaTEePUATUCTUIECCKUX TTO3UIIUIA.

Mpbl yXe TOBOPUJIM O TOM, UYTO OCHOBATEJIM COBPEMEHHOW HayKu
aCTPOHOMUU OBLIM BEPYWIIMMU JIOAbMHU, eAMHBIMU BO MHeHHUH, 4TO Bce-
JIeHHasl co3gaHa u obycTtpoeHa borom. B XIX Beke oTHoOllleHME YYE€HBIX K
9TOMY BOIIPOCY M3MEHUJIOCh. MaTepuannui3M ObIT HAMEPEHHO BKJIIOYEH B
MOBECTKY IHS HAayKH TOTO BPEMEHU, W, IMTOCKOJBKY MOJUTHIECKUE U COLM-
aJbHBIE YCIOBUS BeKa CO3JaJM OJaronpusTHYIO MOYBY, 3Ta puisocodus mo-
JIydmJia I POKOe pacIIpoCTpaHECHNE B HAYYHOM MUpE.

OnmHako JaHHBIE COBPEMEHHONW HayKM HEOIIPOBEPKMMO ITOKa3bIBAIOT

OIIMOOYHOCTD MOJIOXKEHUN MaTepuaiu3ma.
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OTkpbiTua Hayku XX Beka

)IaBaﬁTe BCIIOMHMM JBa OCHOBHbIX IIOJOXCHHUA MaT€puaiudMa O

npupojae BceneHHoii:

1. BceneHHas cyliecTBOBajia BEYHO, M, ITOCKOJBKY HE UMeeT HU Hava-

Jlja, HM KOHILIa, OHA HEC Oblia co3maHa.

2. Bce B HameM MHpe €CTh pe3yabTaT CIYyYalfHOCTHU, a HE IleieHa-

HpaBHCHHOﬁ JEATCJIbHOCTHU, HEKOCTO IlJIaHa UJIU ITPOBUIACHNMA.

Martepuanuctbl XIX BeKa MCXOAUIU U3 BeCbMa OrpaHUYEHHBIX, HE-

r1y0OKMX U Cy4allHbIX 3HAHU ToTo BpeMeHU. [ToaTomMy 06a yTBepKaeHUs

OBIIM MTOJIHOCTBHIO ONIPOBEPTHYTHI HayKo# XX BekKa.

ITepBbIM OBLIO TOXOPOHEHO YT-
BepXIeHUE O TOM, YTO BcesneHHad cy-
mectBoBajia BeyHo. Hauyumnaga c 20-x
roaoB XX BeKa CTajld MOSBISITbCS BCE
HOBbBIE U HOBBIE JaHHBIE, TOKa3bIBAIO-
e, 4To 3To He Tak. CeronHs yueHble
abCcoMI0OTHO yBEpeHbl B TOM, uTo Bce-
JIEeHHas BO3HUKJIAa U3 IYCTOTHl B pe-
3yJbTaTeé HEOOBIKHOBEHHO MOIIHOTO
B3pblBa, HM3BECTHOro Kak boabmoi
B3pwiB. [Ipyrumu ciioBamu, BceneH-
Hasli BO3HUKJIA UIU, cKopee, Obljia co-
TBOpeHa borom.

XX Bek ObIT TakKXe CBUAETEIEM
pa3BeHYaHUSI BTOPOTO YTBEPXKIACHUS
MaTepuaiu3Ma, 4To Bce Bo BceneH-
HOW ecThb pe3yJabTaT HE 3aMbicia, a
cnyuyaitHoctu. MccnemnoBaHusi, Haya-

Thie B 1960-X romax, mocjie0BaTeIb-

OnpoBeprHye ycTapeBsLUue NnosioXeHus
MaTtepuanm3ama, COBpeMeHHas Hayka
nonyyusia gokasatenbcTBa
peanbHOCTU coTBOpEeHUsa BceneHHom
Annaxom. AMepUuKaHCKUMA XypHan
"Newsweek"” B HOmepe 3a 27 nions
1988 ropa BLIHOCUT aHOHC MaTepuana
"Hayka HaxoguT Bora” Ha 060Ky

HO JEMOHCTPUPYIOT, YTO B OCHOBE (pU3NUYECKOU ycTOMuMBOCTH BeceneHHOM

BOOOIIe M HAIIEro MUpPa B YACTHOCTH JICXKUT CIOXHBIN 3aMbIcesI, HaIllpaB-

JIEHHBIN Ha TO, YTOOBI cleJaTh XXKU3Hb BO3MOKHOIM.
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ITo Mepe yrayOneHMs ucciaenoBaHUI OBLJIO YCTAHOBJIEHO, YTO BCE 3a-
KOHBI GU3UKHU, XUMUU, OMOJIOTUH, TJIaBHbIE CUJIbl - TAKME KaK IpaBUTALIUS
M BJICKTPOMArHeTu3M, 0OCOOEHHOCTU CTPOCHMUSI aTOMOB U ycTpoiicTBa Bce-
JICHHOU OBIJIM CO3MaHBI JJIsI TOTO, YTOOBI YeJIOBEK MOT cyliecTBoBaTh. Co-
BpeMeHHbIE yUueHble Ha3bIBAIOT 3TOT YAMBUTEIbHBINA 3aMbICes "aHTPOIIOJI0-
rudyeckuM npuHuumnom”. I[IpuHIIMIT COCTOUT B TOM, UTO Kaxjas aetalib Bce-
JICHHOU ObLyIa 3allyMaHa C 1eJbl0 00eCeYnTh BO3MOXHOCTD YeJI0BEUECKOU
KU3HU.

IMToaBoast UTOT U3I0KEHHOMY BhILIE, HEOOXOAMMO OTMETUTh, YTO Ma-
TepuajsuctTniyeckas dumocodusi, Kak Beayllee HaydyHOE MUPOBO33peHUE
XIX Beka, yTpaTuia CBOU MO3MLIMU U OblJa MOJHOCTbIO OIPOBEPrHYTa Ha-
ykoit XX Beka. MHauye u He morio ObITh. Kak yka3wiBaeT Aiax:

"Mbl He HANPACHO HeDeca W 3eMJII0 COTBOPUJIH, M TO, YTO MEXKAY HUMU
(cyme). Tak gymamoT Bce Te, KTO He yBepui..." (Kopan, 38:27).

OmunbovyHoO TMojarath, 4To BceneHHas Obla co3maHa 0e3 BCIKOM 1ie-
nu. Takas ¢unocodus, Kak MaTepraJu3M, U Bce yUeHUs], OCHOBaAaHHbIEC Ha
Heil, ObLIM OOpeYeHbl Ha MPOBaJ C CAMOro HaydaJja.

CoTBopeHue Mupa sIBasgercs pakToM. B 3Toii KHUTE MBI pacCMOTPUM
JaHHbBIE, MOATBEPXKAaomue 3TOT ¢hakT. Mbl YBUIUM, KaK MaTepuagInu3M mal
mnepen JULOM COBPEMEHHbBIX OTKPBITUIL, U MOMMEM, KaK 4yIeCHO U COBEp-

IIeHHO AJlaX 3aMBICTIMII U COTBOPpUI BceneHHylo.






rNABA |

COTBOPEHMUE
BCEJIEHHOMH U3
HEBBITUA

B cBoem ocHOBHOM Bupge teopusa bonbworo BapbiBa
npepnonaraeT, 4TO BCe YyacTu BceneHHoit Hayanun
pacwupsaTbCca oaHOBpeMeHHO. Ho kak oHM cmornu caenartb
Ha4aJio 3TOro pacwmMpeHnsa CUHXPoHHbIM? KTOo pan
KomMaHAay?

AHppa Jiunpe, npodeccop kocmonorunz.
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TO JIET TOMY Ha3aJ BOIIPOC O co3MaHuu BceleHHOI, KaK TpaBu-
JIO, He paccMaTpuBajics acTpoHoMaMu. [IprMYMHOI 3TOro OBLIO
O0IIeMPUHSATOE MOJOXEeHNEe O BeuHOCTU BcenmeHnHoii. B cBoux
HCCAeNOBaHUSAX yYeHBbIe MCXOAMJIM U3 TOoro, uro BcemeHHas
MmpeacTaBiisieT co00il HATPOMOXIEHUE MaTepUU U HEe UMeeT Havaja, T.e. He
CYIIIECTBOBAJIO MOMEHTa €€ BOSHUKHOBEHUSI.
Mpiicab o0 "BeyHOCTH" BCeeHHOM COOTBETCTBYET €BPOIIECKUM MpeIcTaBe-
HUSIM TOTO BpEMEHU, OepYIIUM CBOE Hayasio B (hu-
Jocodum Marepuanusma. Bo3Hukinas B npeBHeit
Iperun, sta umocodust yreepxkmana, uro Bce-
JIEHHAsT COCTOUT M3 MaTepPUU K YTO OHA CYIIIECTBO-
Bajla W OyleT CyIlecTBOBaTh BeYHO. B pa3HbIX
dopmax sta punocodus MpomorKama KUTh B
HpeBHeM Pume. OgHako B mepuon ynaaka Pum-
ckoit nmniepun 1 B CpeHME BeKa MO BIUSTHUEM
Karonnueckoii iepKBU 1 XpUCTUAHCKOH (DrIoco-
(buu MaTeprau3M PUXOIUT B ynamok. M ToiabKo

B OIIOXY BO3pO)KI[CHI/IH Marepuajin3M BHOBb 3aBO-

€BBIBACT CBOM ITO3UIIMU CPEIU €BPONEHCKUX yue-

Hemeukuin punocod

HBIX M €CTECTBOMCIIBITATENIEN, IIaBHBIM oOpazom  WMMaHyun KaHT nepebim B
Hogeliwei uctopun BbiABUHYN
BCJIEACTBUE HUX TIPUBEPAKEHHOCTU APEBHETPEUYEC-  ppeio 0 "GeCKOHEUHOCTH

BceneHHonn". lMo3xe Hayka
AoKa3aJjia HeCOCTOATeJIbHOCTb
Bo Bpemena IlpocBemieHuss MMmMaHyusl yreepxaenwii KanTta

Kol punocodun.

KanT 3a1muTua u BHOBb yTBepaua MatepraiusM B EBporie. OH 3asBui1, uto BeeneH-
Hasl CyIIeCTBOBaJIa BEYHO, U YTO JIIOOYIO TEOPUIO, TTOIIEPKUBAIOIIYIO 3TO YTBEPXKIe-
HUe, KaKoli Obl HEBEPOSTHOI OHA HU Ka3allach, CJEAyeT pacCMaTpMBaTh KaK BO3MOXK-
HYIO.

IMocnenoBarenn KaHTa, pa3BuBasi €ro MaTepUaJUCTUYECKYIO KOHIEMIIINIO,
MpoIoJIKaIu OTCTauBaTh MbICb 0 BeuHOCTH Beenennoii. K Hauany XIX Beka roJio-
JKeHMe 0 ToM, uTo BeeneHHast He uMeeT Havasa (T.e. He ObLIO TaAKOIrO MOMEHTA, KOT-
Jla OHa ObIJIa cOo3/IaHa), CTaJo OOIIEMPU3HAHHBIM. DTHU UJeUN OB 3aMMCTBOBA-
Hbl 1 XX BEKOM U3 pabOT TaKUX AMaJIeKTUYECKUX MaTepuaaucTtoB, kak Kapna

Mapkc u @puapux DHresIbC.



Comeopenue Bceaennoit uz Heboimus 17

I[Tousitne "BeuHOCTH" BcelleHHON sABaseTCcsS OCHOBOUW aTemsMma. He-
TPYIAHO YBUIETh, ToyeMy 3To Tak. [IpusHaTh, yTo BeceleHHas nMmena Hava-
JIo, 03HavyaeT NMpU3HaTh, YTO OHa OblLIa co3naHa. CieaoBaTelbHO, CYLIECT-
BoBaJ TBopen, Co3natenb, T.e. bor. Topa3no ynobHee u 6e3omnacHee 000UTH
3TOT BOMPOC, BBHIABUHYB M€ O BEYHOCTU BcesieHHOI, HECMOTpS Ha TO,
4YTO IJIsl 3TOTO HET HM Malieiilero HaydyHoro oobocHoBaHus. Ieopr IMoaut-
1ep, Topsuuii MOKJIOHHUK MaTepuaanu3Ma, B CBOUX KHUTaX, OMyOJIMKOBaH-
HbIX B Havyaje XX BeKa, OTCTauBaj 3TU UAeU. be30roBOpOYHO Mpu3HaBas
MCTUHHOCTbH MoJAean "BeuHoii" BcereHHO, OH oTBepraeT Uaeio COTBOpPEHUSI

mupa. B cBoeit knure "®yHgaMeHTallbHbIe OCHOBBI (puaocoGuuU” OH ITHUca:
"BceneHHast He Oblyia co3JaHa; €CJu Obl 3TO OBIJIO TaK, TO €€ JO0JIXKEH ObLI CO-
31aTb bor MrHoBeHHO W M3 HUYETO. an/I3HaTB COTBOPECHHUE - 3HAUYMIIO OBl
IIpU3HaThb, NpPEXAE€ BCEro, 4To OBLI MOMCHT, KOoraga BcenenHnas He CymecCTBO-

Bajga, U YTO HCYTO BOBHUKIIO U3 HUYECTO. Ho ato TO, C YEM HaAyKa HUKOTJIa HE

cornacutes™.

[TonuTuep mosaral, 4yTo HayKa OyJIeT Ha ero CTOPOHE B 3alMTE MOJ0-
JKeHUs1 0 BeuHol BcenenHoit. Ha camoM nejie HayKe IpeaCcTOSsIO 10Ka3aTh,
yto BcenenHas umena Havano. CiaemoBaTenbHO, Kak yTBepxaana cam Ilo-

JIUTLEP, €CIM OBIJT aKT CO3MaHus, 3HAYUT, AOJKeH OblI ObITh 1 Co37aTeNb.

Pacmupenune Bcenennoi u
oTKkpbiTe Boabmoro B3peiBa

20-e roabl OBLIM OYEHDb BaXXHBIMU IUISI PAa3BUTUSI COBPEMEHHON acTpo-
Homuu. B 1922 rony pycckuii pusuk Anekcanap @puaman npousBes pacye-
ThI, CBUAETEIbCTBYIOIIME O TOM, YTO CTPYKTypa BceneHHO# He TOCTOsIHHA, U
JOCTaTOYHO MaJIeHIIero Toja4ka, 4ToObl B MOJHOM COOTBETCTBUU C TEOPHUEH
OTHOCHUTEJbHOCTU DIHIITEHA HaYala paCIIUPATHCS UIU CKUMATBCS.

benbruiickuii actpoHom Jxopmx JlemeTp mepBbIM MpU3HAI 3Haue-
Hue paboTbl PpuamanHa. Ha ocHOBaHMM €ro pacyeToB OH MpPHUIlIE] K BbIBO-
oy, utTo BceneHHast mMmena Havajlo, a pacliupeHue ObIJIO BBI3BAHO YEM-TO,
YTO CHITPAJIO POJIb MYCKOBOTO MexaHu3Ma. OH TakxXe oTMedas, 4To, U3Me-
pPUB YPOBEHb pagvalluii, MOXHO OMPEAEJUTh MOCIEACTBUS JAHHOTO sIBJIE-

HHUA.
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9aBUH Xa66n OTKPbUI, YTO Halwa
BceneHHas pacwupseTtcs. Bckope oH
Hawen gokasaTenbCTBa,
noaTeepxapaiowme Teopuio BonbLioro
B3pbiBa. TO COObITUE 3aCTABUJIO YHEHbIX
OTKa3aTbCH OT UAEN O BEYHOCTU U
O6eckoHe4YyHOCTU BceneHHoM

TeopeTudeckue pa3MbIILICHUS
9TUX ABYX YYEHBIX HE TPUBJIEKIU
00JIbIIOTO BHUMAHUS M, BO3MOXHO,
oCTaJauch Obl HE3aMEUECHHBIMU, €CIU
Obl HE HOBbIE HAOJIIOJEHUSI ACTPOHO-
MOB, TIOTpPSICIIAE HAayIYHBIH MHpP B

1929 romy. B ToT rox amepukaHCcKuit

acTpoHoM 3BnBuH Xab66n u3 Kaaum-
dopHuiickoii odbcepBatopun MayHT Bujicon caenan ogHO M3 caMbIX Bax-
HBIX OTKPBITUI B UCTOPUM acTpoHoMUU. HabOntogass B CBO¥ TMTaHTCKUA Te-
JIECKOIT 32 HEKOTOPBIMH 3Be3JaMMW, OH 3aMETWJI, YTO UX CBET CMeEIaeTcs B
CTOPOHY KpaCHO# 9aCTH BUAMMOTO CIICKTpa, W, YTO OCOOCHHO BaXHO, CMe-
IeHWEe OBIJIO HEMOCPEACTBEHHO CBSI3aHO C PAacCCTOSIHMEM 3BE3d OT 3eMJIM.
OTKpBITHE Xa006ja MOTPSICIO caMy OCHOBY, Ha KOTOPO¥ ITOKOWJIACh IO CUX
Imop IIpHU3HaBaeMast BceMU MoJesb BecereHHOIM.

B cooTBeTcTBUM ¢ M3BECTHBIMU 3aKOHAMM (PU3UKU CIIEKTPHI CBETO-
BBIX Jy4ell, MOAYIIMX IO HAIMpaBJIeHUIO K ITYHKTY HaOJIIOAECHUSI, OKpalllnBa-
I0TCS B (DMOJETOBBIIM IIBET, a OT ITYHKTAa HAaOMIOACHUS - B KPaCHBIN (TOYHO
TaK Xe, KakK 3aThxXaeT 3BYK MapoOBO3HOTO TIyAKa yaasiolierocss moesaa).
Habnoaenus Xa606a nmokasaiau, 4TO COTJIACHO 3TOMY 3aKOHY HeOECHBbIE Te-
JIa IBMKYTCS B HallpaBJIeHUU OT Hac. Bckope oH caemalr emie o4HO OTKPHI-
THE: 3BE€3Abl yAAJISIOTCS HEe TOJbKO OT 3eMJM, HO M APYT OT Apyra. OTU Ha-
OJIIOICHUS TTO3BOJIMIN MPUNTH K eTMHCTBEHHO BO3MOXHOMY BHIBOIY - Bce-
JICHHAs TTOCTOSIHHO "pacmupseTcs'.

B cBoeit o6cepBaTopum Xadb0J1 MOTyYU MTOATBEPXKASHUE TUMOTE3bIJI2-
MeTpa, a AnpOoepT DUHINTEHH, OOWH U3 BEINYaAUIITNX YMOB HAIIIETO CTOJICTUSI,
MIpHU3HAJ 3TO IMOYTH Ha MITHAANATH JieT paHbime. B 1915 rogy DUHIITENH

npullea K 3aK/J04eHu1o, 4yTo BceneHHast He MoXeT ObITh Heu3MeHHOM. OO0
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9TOM CBHMACTEIbCTBOBAJIM pacueThl, CleJaHHBIE Ha OCHOBE TOJBbKO YTO CO-
30aHHON MM TEOPUM OTHOCHUTEIBHOCTHU. YUCHBIM OB MOTPSICEH CBOMMM OT-
KPBITUSIMU, BeJb aCTPOHOMBI YBepsUIN ero, yto BcenmenHas cratuuna. OH 10-
0aBJsIeT K CBOUM YpaBHEHHUSIM "KOCMUUYECKYIO MMOCTOSIHHYIO", UTOOBI, MO €ro
BBIpaKeHMIO, "cAeNaTh OTBET MPaBUJIbHBIM", TOCKOJBKY €ro YpaBHEHUS OBIIIO
HEBO3MOXHO IMPUMEHUTH K MOIeIU Hen3MeHHOU BcemenHoit. CrycTss MHOTO
JIeT DUHIITEHY NPHUIIJIOCH MTPU3HATh, YTO "KOCMUYECKas MOCTOSIHHas" ObLa
caMoil 60JibIION OIIMOKONM €ro HaydyHOM NesITeJIbHOCTH.

OTkpeiTe Xab0smoMm Toro, 4yro BceneHHast pacummpsieTcs, IIPUBENIO K
BO3HMKHOBEHUIO IPYroil MOAeSIN, KOTOpast TpeboBajla Cepbe3HOT0 M3YICHMUSI.
Ecan BcenenHast yBeTMumBaeTCs ¢ TeUeHUEM BpeMeHM, TO BO3BpallleHNEe Ha-
3aj] BO BpEMEHM O3Hayajo Obl, YTO OHa OyJAeT yMEHbIIATbCs, U, €CJIU Bep-
HYTbCS Ha3al JOCTaTOYHO majiekKo, BceleHHAsT yMEHBIIUTCS M0 TaKOM CTeme-
HH, 9TO COCPEIOTOUYMUTCS B eAUHOU TOouKe. M3 3TOIl MOmenIn MOXHO OBIJIO
clleaTh CJIEeAYIOIINI BEIBOMI: B OTIPeACICHHBIII MOMEHT BCSI MaTepUsT U SHEP-
rus BceneHHOU ObUIM 3aKIIOYEHBI B OMHON TOUYKE, KOTOpas BCIACICTBUE OT-
POMHOM TpaBUTALIMOHHON CUIBI MMena "HyjleBoi oobeM". Hama Bcecenennas
BO3HMKJIA B pe3yJibTaTe B3phIBa 3TOM TOYKU. B3pBIB moydmsr Ha3BaHUe bob-
moro B3peiBa, 1 ero cylecTBOBaHME HEOOHOKPATHO MOATBEPKAAIOCH HaH-
HBIMM aCTPOHOMMUYECKUX HAOJIIOAECHUI.

CrnenyeT OTMETUTH €Illeé OAWH OYEeHb BaXKHBIM MOMEHT, Ha KOTOPBIH
yka3biBajdl bonbmoii B3peiB. Cka3aTh, YTO HEUTO MMEET HYJEBOU 00bEM -
BCE paBHO YTO CKa3aTh, YTO 3TO HEUYTO ecTh "HMYTO". Best Beenennast, Ta-
KM obpa3oMm, Oblia co3gaHa u3 "Huuero". CliemoBaTelbHO, OHA MMeJia Ha-

qajJo, a HE CylIe€CTBOBaJia, KaK YTBEPXKIAalOT MaTCpMUaJNCTbl, BEYHO.

Tunore3a "craruynoro cocrogauusa”

[TonxpenyseHHass 4eTKMMU OOKa3aTelabCTBaAaMU, Teopus boiabuioro
B3peiBa ObicTpO 3aBOeBasia MpU3HAHUE B HAyuyHOM Mupe. OJHAaKO acTPOHO-
MBI, KOTOpPbIE€ CTOSIIM Ha MO3ULMAX MaTepuajm3Ma U OTCTAWBAIU UOECI O
BEUYHOCTU BcesleHHON, BBICTYNUIN MPOTUB 3TOU TEOpUU. AHTJIUMCKUI ac-

TPOHOM APTYp DAAUHITOH OOBSICHSIET, MOYEMY TaK CAyduaoch. OH MUIIET:
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"C Touku 3peHus GuIocodU MbICTb O BHE3aITHOM BO3HUKHOBEHUHM CYIIIE-
CTBYIOUIETO MOPSIAKA B IPUPOJe aOCOJIOTHO Hempuemaema s mens"?,

Actponom @®pen Xoiin TakxXke BBICTYHal MPOTUB Teopuu boibiroro
B3pwiBa. B cepenune XX cToJIeTHSI OH BBIIBUHYJ HOBYIO TUIIOTE3Y, KOTOPYIO
Ha3BaJ "CTaTUYHOUW MoOnenbio". DTa MoAes b OblJIa pa3BUTHEM paclpocTpa-
HeHHoTro B XIX Beke moysoxeHus o 6eckoHeuHoctu Becenennoii. [IpuzHaBas
HEOTPOBEPKMMOCTD JaHHBIX, CBUAETEIbCTBYIOIINX O paciupeHnu BeeneH-
HOIi, OH TIPEAIMOIOXUJ, YTO OHAa 0ECKOHEYHa KakK BO BpeMEHU, TaK U B MPO-
crpaHcTBe. COrjIacHO €ro MOJeju, 10 Mepe paciuupeHus: BeceeHHOM MoOSB-
JIsIach caMma Imo cebe HoBast MaTepUsT B TOM KOJIMUECTBE, KOTOPOE OBIIO He-
00X0aMMO, 4TOOBI TOMAJEPXKUBATH BceleHHYI0 B CTAaTUUHOM COCTOSIHWU.
BoinBUHYTasl ¢ LeJbI0 3aIUTUTh MAaTePUATUCTUUYCCKYIO TOIMY O OECKOHEY-
HocTu BceseHHOI, 3Ta MOAeNb BCTyMala B IpOTUBOpedre ¢ Teopueil bob-
moro B3pwiBa, yTBepxkaaBuieil cymecTsoBaHue Havana Beenennoii. [Mocne-
noBaTtenu Xoiisa 10Jroe BpeMsl OCTaBaIUCh SIPbIMU MPOTUBHUKAMU bBojib-

mworo B3peiBa. OmHako HayKa paboTajia IpOTUB HUX.

Tpuym¢ boabmoro B3psiBa

B 1948 roay JIxxopax IamMoB moiuuen manabiie JIameTpa B CBOUX pacyue-
TaX W BBIIBUHYJ HOBYIO MIEI0 OTHOCUTENbHO Bbosbmoro B3pwiBa. OH yT-
BepxKaaj, 4To eciu BceleHHass BO3HMKJIA B pe3yJbTaTe HEKOEIro KaTaKJIu3-

Ma, TO MOCJI€ HETO AOJI)KHO OCTAaTbCA ONMPEACTICHHOE

KOJMYECTBO paauanuu. DTy paardannio MOXHO 00-
HapyXuTh, U, 60Jice TOr0, OHA JOJIXKHA ObITh OJHO-
poaHoii o Bceil BceneHHOIA.

B TeueHMe moOCHeOyIOMINX OBYX HECSITUICTUMA

ObUIM ClleaHbl HaﬁJIIO,HeHI/IH, IIOATBCPXAKAAIOIINEC

Cap ApTyp DAAVUHITOH 3asBUJl, 4TO
"MbICJ/Ib O BHE3ANHOM Ha4yane
CyLLEeCTBYIOLLEro nopsaka B npupoae
abCcoNIOTHO HEeNnpuemMsiema aJis Hero™.
Ero cnoea otpasunm cmaTeHue,

KoTopoe Teopusa Bonbworo BapbiBa
“ Bbi3BaJsia B psjax MmaTtepuasnucToB
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rumrote3y IamoBa. B 1965 romy wmccinemoBatenu ApHo Ilenmmac m Pobepr
BunbcoH ciydailHO OOHAPYXUIU 10 TeX MOP HEU3BECTHYIO (DOPMY pagualiuu.
Dra pamguanus mojydusia Ha3BaHUe "KocMmuecKoii ¢oHoBoii pammamun”. OHa
He OblIa IMOXO0Xa HU Ha KaKylo IPYrylo paguauuio Bo BeceneHHOM BeiencTaue
ee HEOOBIKHOBEHHOU OJHOPOMIHOCTH.
OHa He JIoKaJM30BaJlach B KAKOM-TO OTI-
peleJIeHHOM MecTe M He MMeJla KaKoro-
100 OTpelneJieHHOTO MCTOYHMKa. Ha-
MPOTUB, OHAa OblIa pacrmpejeieHa B paB-
HOW CTEMeHU MoBCIoay. bblto BeICKa3aHO
MPEATOJNIOXEeHUE, YTO ITA paguanus sB-

nsieTcs sxoM boabimioro B3peiBa u Bo3-

HUKJIa B IIepBble MTHOBEHUS KaTaKJINU3- OTKkpbiTas MeHumazom n BuncoHom
KocMuyeckaa ¢poHoBas paguauus
paccmaTtpuBaeTcs Hay4HbiM MUPOM
IMOJOXKEHMUIX, IOCKOJIbKY YPOBEHb paii- KakK HeonpoBepxumoe
A0Ka3aTeNbCTBO CYLLEeCTBOBaHUSA
Bonblworo BapbiBa

ma. [amoB oka3zancs IIpaB B CBOUX IPCO-

aluu ObLI MOYTHU TaKOi, KakKoil U mpen-
CKa3bIBAJIM YYeHBIe. 3a 3TO OTKPBITHE
IMenumac u BunbcoH nmonyuunu HobOeleBcKylo mpeMuio.

B 1989 roay Hxopmk CmyT u ero komanaa u3 HACA 3anmycTuiau CIyTHUK,
koTophiit HaswiBajicsa "UccnenmoBatens Kocmuueckoro Monooro Mzmydyenus"
(COBE). UyBcTBUTENIBHBIM ITPUOOPaM Ha €ro 00pTy IMTOHAA00MIOCH BCETO JIUIIb BO-
CceMb MUHYT, YTOOBI OOHAPYKUTh U TTOATBEPAUTH YPOBHU pagiKialluid, O KOTOPBIX CO-
obmamm Ilenumnac 1 BunmbcoH. DTH gaHHBIE YOSAUTEIBHO MPOXEMOHCTPUPOBAIIN
CyIIECTBOBAaHUE pacKaJIeCHHOM MIOTHOM (POPMBI, COXpaHUBIILIECS C MOMEHTA B3PhI-
Ba, B pe3yJbraTe KOTOPOro MnosiBuiach Hamia BceneHHas. BoJbIIMHCTBO YYeHBIX
MPU3HAIN, 9TO CITyTHUKY YIAJI0Ch 3a(UKCUPOBATh TO, YTO OCTAJIOCh mocie boib-
moro BaprwiBa.

HoBrele ganHbIe B 10Jib3y bojibiioro B3peiBa Obutn yke Ha moaxoae. YacTh
M3 HUX OBIJIa CBSI3aHa C OTHOCHUTEIBHBIM KOJIMYECTBOM BOAOpoaa U rejius Bo Bee-
JIEHHOM.

HabGnoneHus mokasbiBaju, YTO OOIlllee KOJUYECTBO ATUX NBYX dJje-
MEHTOB BO BceleHHOI cOBMamano ¢ TEOPETUISCKUMH pacdeTaMU OTHOCH-

TE€JIbHO TOIO, CKOJIBKO HX HOOJI2KHO OBLIO COXpaHUTHCA IIOCJIE bonbsmoro
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B3priBa. D10 IBUITOCH €111e OJHUM yIapOM B CEPIIIe MOJEIN CTATUYHOTO CO-
CTOSIHUSI, TOCKOJIbKY, ecliu BceneHHast cyliecTBoBaja BEUHO U HUKOTI/IA HE
uMesa Havyaja, TO BECh €€ BOJOPOJ MOJIXKEH ObLI MPEBPATUTHCS B TEIUMN.
Co BceMM 3TMMU JaHHbIMU Teopusi boibiroro B3peiBa mosiyuuiia
MOYTH IMOJHOE MPU3HAHUE B HaydyHOM Mupe. B onHol U3 crateit oKTSI0pb-
cKoro Homepa xypHana "Scientific America” 3a 1994 ron ormMedanoch, 4To
Teopust boabuioro B3apbeiBa Oblj1a eTMHCTBEHHOUW Teopueil, KoTopas cMorja
OOBSICHUTD MOCTOSIHHOE pacuiupeHue BceneHHOo u qpyrue HabI0neHUS.
Hennuc Ckuama, mojajiepXaBiinii Teopuio moctossHcTBa Ppena Xoii-
Jla, TOBOPUT O CBOEM 3aMelllaTeIbCTBE MEpe] JUIOM BCE HOBBIX U HOBBIX
JMIAaHHBIX B 10Jb3y bosbiioro B3peiBa, KOTOpbIE BBIHYAUIIU €T0 TPU3HATH TE-

OpPHUI0 CTATUYHOTO COCTOAHUA HCBCPHOIL/'IS.

Kro co3nan Bcenennyio u3 HeobiTusa?

Teopus bonsioro B3peiBa onepxana mobeny Hax MaTepualiucTUYeC-
KMMHU JOTMaMM UM MOCTaBuUja Mepea CTOPOHHMKaAMHU MaTepuaiu3ma He-
CKOJIBKO HEeYHOOHBIX BOIIPOCOB: Ymo cyuwecmeosaro do bBoavwoeo B3pwviea?
Kaxas cuna moena evi36ams 83pvié makoi Mouju, 4mo 603HUKAA HE CYULECME0 -
sasuias do Heeo Bcenennasa?

ApTyp DAAVHTTOH U ApPyTrue MaTepUaJUCThl TPU3HABAIU, YTO OTBETHI
Ha 3TU BOIIPOCH MOTJM IIpealrojarath cymecrsoBanue Briciiero Cosmate-
JIST, 9TO UM COBCeM He HpaBuiioch. Puitocod-arenct DHTOHU DIy TakK Mu-
casl 00 3TOM:

"MSBQCTHO, 4YTO INOKAAHMEC MOJE3HO OJId AYyLIN. HOSTOMY 4 XO4y HayaThb C IIpU-

3HaHuda, 4TO COBpeMeHHbeI KOCMOJIOTUYECKU KOHCEHCYC IIpUBOOAUT UCTUH-

HOro areucra B 6oJiblioe cMmyineHune. Kaxercs:, 4To yueHble-KOCMOJIOTH TIpe-

JIOCTAaBUJIM HaydHOE JI0KA3aTeIbCcTBO TOTO, 4TO, KakK yrBepxaan Cs.Doma, He-

BO3MOXHO 10Ka3aTh ¢ MOMOIIbIO uaocoduu, a UMeHHO: 4To BceneHnHas ume-

na Ha4gazno. [Toka CYUTAJIOCH, UTO Bcenennast He UMeeT HE TOJIBKO KOHIIa, HO 1

HaydaJjia, JIETrKO OBLIIO YTBEpXKAATH, YTO CaMO €€ CyH€CTBOBAHUEC U (bsz[aMeH—

TaJbHBIC XapaKTCPUCTUKU CICAYET IIPUHUMATh KaK OKOHYATCJIbHLIC apryMCH-

ThI. XOTS g T0JIaralo, 4To 3TO CIpaBeIINBO, He OYEHB JIETKO M YIOOHO 3aHU-

w6
MaTb TAaKylO MO3UIUIO B CBETC BCEX U3BCCTHLIX TaHHBIX O Boabuiom B3pblBC .
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MHorune yuyeHbIe, KOTOPBIe He pa3aesioT B3TJISIIOB aTeMCTOB, IPUHM -
MAaloT M IIPUBETCTBYIOT CyllecTBOBaHUEe HeKoero Co3maTelist, 001amaromero
O0eckoHeuHoOI cuioii. Hanpumep, amepukaHckuiit actpodpusuk Xpio Pocc
npeanoaaraet, uto Co3nartenb Becenennoii - ato Tot, KTo cTouT Haa BceMu

GU3UYECKUMU UBMEPEHUSIMU:
"[1o ompeneneHnI0, BpeMsl - 3TO TaKOe M3MepeHUe, B KOTOPOM 3aKJIOYeHBI
MPUYMHBI U clenctBus. HeT BpeMeHM - HET MPUYMH U ciaencTBuii. Eciam Ha-
yajio BpeMeHU COBIamaeT ¢ HavyajoMm BceneHHOIl, Kak yTBepxXaaeT Teopus
KOCMHMYECKOro BpeMeHHM, TO BO BceleHHOM NMpUYMHA AOJKHA MPeaCcTaBIsATh
c000# CYIIHOCTD, NEMCTBYIOLIYI0O B HEKOEM BPEMEHHOM M3MEPEHUU, MOJTHO-
CThIO HE3aBUCHMOM U CYIIECTBYIOIIEM 10 BDeMEHHOTO U3MepPeHUsI KOCMOcCa...
DTo roBOpUT 0 ToM, uTo Co3aaTesib TpaHCILCHACHTANeH U AeCTBYET 3a Mmpe-
JIejlaMy TpaHUIL u3MepeHus BceneHHO. DTO TaKke CBUAETEILCTBYET O TOM,

yro Co3gaTesib He ecTh cama BceseHHas, paBHO KakK M TO, 4YTO OH He Haxo-

Ln7
JOUTCA B IIpeaeciax Bcenennoit"’.

Bo3spaxenus nporuB CoTBOpeHus,
H B 4YeM HX cJaboe mecTo?

AOCOMIOTHO OUeBUIHO, YTO Boabinoit B3pbiB npeanoisaraeT coTBope-
Hue BcenenHoit u3 HeOGbiTUS, UTO, B CBOIO OUEpEb, SIBISIETCS N10Ka3aTeb-
CTBOM €TO IleJIeHapaBiIeHHOro xapakrepa. OTBepras 3Ty TaHHOCTb, HEKO-
TOPbIE aCTPOHOMbI-MaTEePUAJNCThI MbITAIOTCS BBIABUHYTH ajlbTepPHATUBHBIE
peureHus. YXe TOBOPUJIOCh O TOM, YTO YUYeHbIEe, KOTOPble HE MOTJIU IpHU-
HSITh MBICIb O cOTBOpeHMU Bcenennoit m3 HeOwITUSA, cTpeMsch cHacTu
cBOIO (hunsocoduio, cTaau TopsIuyMMU NPUBEPKEHIIAMU TEOPUU CTATUYHOTO
COCTOSTHUSI, HECMOTPSI Ha MHOTOYMCJICHHbIE HAyYHbIE TaHHbIE, TEMOHCTPU-
pylolne ee OMMnO0OYHOCTb.

MarepuanucTbl BbIABUHYJIMU TaKXKe LEJblii psii Moaeieil, KOoTopbie
Mmpu3HaBaju Teopuio boabiioro B3peiBa, HO U3 KOTOPBIX M3TOHSIACH UAES
cotBopeHusT Bcenennoit. OmHOM U3 TaKNX MOJAENICH IBISCTCSI MOIEIb KOJIe-
O0aHus BceneHHoOI, Apyroii - KBaHTOBas Monaeab BcenenHoii. JlaBaiite pac-
CMOTPUM 3TU MOJICJIM U MOCTapaeMcsl yBUIETh, B YeM OHM HECOBEPIICHHBI.

Mopeab kosebanusi BcesenHoii Oblia mpenjiokeHa acTPOHOMaMH, He

npuHUMaIMUMu Teopuio bonbmoro B3peiBa kak Hauana Bcenennoii. Co-
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rJJacHoO 3TOM Mojeau, HabJlogaeMoe B HacTosIee BpeMs paciuupeHue Bee-
JIEHHON B ompeneleHHbIi MOMEHT OCTAaHOBUTCS, IBUXEHUE MOMAET B MpO-
TUBOIIOJIOXXHOM HallpaBieHUU, U BcenenHas HauHeT cokpamiathesa. Cokpa-
LIeHWEe TIPUBEIET K TOMY, YTO BCSI MaTepus cobepeTcsl B OMHOM TOYKe, KOTO-
pasi 3aTeM BHOBb B30pBeTCs, MTOJOXMB Hayajao HOBOMY BTally pacllUupeHUs.
DTOT Impolecc, yTBepXKaaloT YICHBIC, ITIOBTOPSIETCSI OECKOHEYHOE YMCIIO pas.
Mogenb Takxe mnpearosaraet, yTo BceneHHasi yxe moaBeprajigach U Oyaer
MoaBepraTbCcsl TaKUM MpeBpallleHUsM OecKoHeuyHo. JIpyrumMu cjaoBamu,
BcenenHas cyuiecTByeT BeUHO, HO OHA pacIlIUpseTcs U COKpalllaeTcsl B pas3-
HBIC TIPOMEXYTKH BPEeMEHH, IIPU 3TOM KaXIbIA MK OTMEYacTCs B3PBIBOM
orpoMHo# cunbl. Hama BcenenHas mpeacrtaBisier co0oil ogHy U3 6ecuuc-
JIEHHBIX, BOBJEUYEHHBIX B OUH U TOT XX€& KPYTOBOPOT BCEJIEHHBIX.

Monenb konebaHusi BcelleHHON SBIIsIeTCSI HUUEM WHBIM, Kak cjiaboit
NOTMBITKOUN nmpucrocoouts ¢pakt boabioro B3priBa K Teopun 6eCKOHEYHOC-
™ Bcenennoii. [Ipennaraemplii ciieHapuii OTHIOAb HE MOAKPEIIseTCs Hay4-
HBIMU AaHHBIMU TociaenHux 15-20 jeT, KOTopble MOKa3bIBAlOT HEBO3MOX-
HOCTb BO3HMKHOBeHUSs1 BceneHHolt monoOHoro tumna. bojee TOro, 3aKOHbI
¢GU3NKM He Tal0T HUKaKWX OCHOBAHUI MPEAIT0JI0XUTh, YTO COKpaIlaloIascs
BceneHHast moskHa BHOBb B30pPBaTbCsl, YMEHBIIMBIINCH A0 pa3Mepa TOUKU:
OHa J0JI)KHA TAaKOBOM M ocTaThcsl. PaBHO KakK 3TU 3aKOHbI HE OOBSICHSIOT, TO-
yeMy pacmupsoomasics BecereHHas BooOIIe 10KHA HaYaTh COKpaH.[aTbCSIS.

Jlaxke ecu DOMYCTUTh, YTO CYIIECTBYET HEKUI MEXaHU3M, YIIPaBIsIO-
U TUKJIOM "COKpallleHWe - B3PBIB - pacliupeHue"”, BaXHO TO, YTO TaKOM
LMK HE MOXET OCYIIeCTBISITbCSI OecKoHeuHOo. PacueTHble AaHHbBIE IJIsI
9TOI MOJEeNIM TOKAa3bIBalOT, YTO Kaxkaasl BCeJeHHAsI OymeT IepeaaBaTh CBOeH
MpeeMHUIIe HEKOTOPOE KOJIMYECTBO S3HTponuu. M Haye roBops, KOJIUYECTBO
MMOJIE3HOW DHEPTUM CTAHOBUTCS MEHBbIIE, M Kaxaas "oTKpbIBalomascs” Bce-
JIcHHas OymeT "OTKpBIBaThbCcs" MEIJICHHEE M MMETh MEeHBIIUI muametp. I1o
9TOMW MpPUYMHE Kaxjas Mocjieaylolias BcejeHHass OyaeT HaMHOTO MEHbIIe
MpeabIayleii, ToKa B ONMpeaeJieHHbIA MOMEHT OHa He McYe3HeT coBceM. Ec-
JIV BCEJICHHBIE, KOTOpbIe "OTKPHIBAIOTCA" U "3aKpBIBAIOTCA", U MOTYT CYIIE-
CTBOBaTh, TO OHM HE MOTYT CYIIECTBOBATh BEeYHO. B ollpemesieHHON TouKe

BO3HMKAeT HEOOXOAMMOCTb CO3JaHUSI HEKOEH CYUIHOCTU U3 He6bITI/I${9.
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CyMMUpPYS CKa3aHHOE BBIIIE, HEOOXOOMMO OTMETUTH €Ille pa3, YTO MOACIb
KojiebaHus BceneHHol npeacTaBiasieT co00it becrmoMoIlIHy0 (paHTa31Io ,He
MMEIOIIYIO MOoJa cO00i KaKuX ObI TO HU OblIO (UM3NYECKUX OCHOBAHUIA.

KBanToBag moaesb BecesieHHOI - enie 0qHA MOMBITKA BBIOPOCUTH U3 Te-
opuu bonbpmroro B3peiBa Bce TO, UTO CBSI3aHO C UICE COTBOPEHUS MUpa
Kak Hadajia BceneHHOI.

CTOPOHHUKM 3TON MOJAEIU UCXOAST U3 JTaHHBIX KBAHTOBOU (huU3uKU,
CBUIETEABCTBYIOIIMX O TOM, YTO MeJbYalIliMe YaCTUIIBI MOTYT CIIOHTAaHHO
MOSBIISITHCS M MCUYe3aTh B BaKyyme. Ha ocHoBaHUM 3TOTO HAOIIOMCHUS He-
KOTOpHEIe (DM3UKH Ieal0T BEIBOI, YTO MaTepUsI MOXET BO3HUKATh Ha KBaH-
TOBOM YyPOBHE, W YTO 3TO "CBOWCTBO MaTepuu" W SBJISIETCS NMPUUYUHON ee
BO3HMKHOBEHMUS B npolecce co3ganus Becenennoii. [TogoOHbIN BEIBOI TIpe-
MOAHOCUTCS KaK OAMH M3 3aKOHOB mpupoasl. [1o 3toit Mmomgenu Hama Bce-
JICHHas IIpeIcTaeT KaK MeJbJyaiiias 9acTulla B Ipyroif, 6obireit mo pa3me-
pY BCEJIEHHOM.

Takoe yTBepXaeHNE, TEM He MEHee, HEeCOCTOITEIbHO, U B JTIOOOM CIIy-
yae OHO He OO0BSICHSIET, KakKuM obpa3zoM Bo3HuKIIa BecenenHas. Bunbsam Jlelin

Kpeiir, aBTop KkHUTH "Boavuioii B3pvie: meusm u ameusm”, O0ObSICHSIET, IIOYEMY:
"KBaHTOBBIII MeXaHUYECKUII BaKyyM, MOPOXAAOIIUI MaTepualbHble YaCTU-
Ibl, COBEPIIEHHO OTJINYEH OT OOBIYHOTO BaKyyMa, IOHUMaAEeMOIro Kak HUYTO.
KBaHTOBBIII BaKYyyM MOXHO CPaBHUTh C MOPEM, B KOTOPOM MOCTOSIHHO (op-
MUDPYIOTCA U pacliagaroTCd 4aCTULIbl, KOTOPLIC YEPIIAIOT U3 HETO SHEPTUIO I

CBOCIro KpaTkoro CymecTBOBaHUA. KBaHTOBBIM BaKyyM HE€ ABJACTCA IIYCTO-

o o wl0
TOU, CJICAOBATCIBbHO, MEIbYaNIINEC YaCTULIBI HC BOSHUKAIOT U3 HUYETO .

Takum 06pa3oM, cOTTacHO KBAaHTOBOI (pU3UKe, MaTepUsI He BO3HUKA-
eT u3 Hu4yero. To, 4TO MMPOUCXOAUT, MOXKHO OOBSICHUTH CIEAYIONIUM O0pa-
30M: CylIIEeCTBYIOIasi 9HEPTUS BHE3alHO MpeBpallaeTcss B MAaTEPUIO U CTOJIb
JKe BHE3alHO Mcuye3aeT, BHOBb IpeBpalasich B aHepruio. CiaenoBaTeabHO,
HEeCMOTpPS Ha YTBEPKICHUS CTOPOHHUKOB KBAHTOBOM MOIEIM, YCAOBUM IS
co3maHMs HeKoelt cyocTaHmuu n3 HeOBITUST He BO3HUKACT.

B ¢dusuke, kak u B 110001 Apyroil HayKe, €CTh yUeHbIE-aTEUCTHI, KO-
TOpble, He KO0JIeOJSICh, MOTYT COKPBITh MCTUHY B CBOEM CTPEMJICHUU IOJ-
JepxaThb MaTepuaausM. s HUX BaXHee OTCTOSITh MaTepuaau3M U aTeU3M,

YeM pacKpbITh HaydYHBbIC (DAKTHI M CYIIECTBYIOIINE PeaJlbHOCTH.
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Onupasick Ha JaHHBIE, O KOTOPHIX
[IJIa pe4Yb BBIIIE, MHOTHE YUYEHBIE HaXOISIT
KBAaHTOBYIO MOIelb BcelleHHOIT HecoCTos-
tenpHolt. C. JIxx. MmeM oOBICHSIET, 4YTO
"MoIesnb He MoJjiyuyusia IUPOKOro pacrnpo-
CTpaHEHUS BCIEACTBHE MIPUCYIINX €l BHYT-
PEHHUX npOTMBopeqMﬁ"“. Jaxe Takue
pa3paboOTUYMKU 3TOW Momeslu, Kak bpayr u
CrnuHaen, BBIHYXKIEHBI ObLIA OTKAa3aThCs OT

Heelz.

Hosas BEpCcuda KBAaHTOBOW MOIeIU

OTBepraﬂ MbICJIb O COTBOPEHUMN,

BceneHHOI, MOTyYyuBLIIAs INUPOKUI OTKIUK ~ CTVBEH XOYKMHI nbiTaeTcs HaifTn
pas3nnyHbie 00bACHEHUSA

B YY€HOM MHUpe, Oblia npeanoxeHa GU3M-  Bonbworo B3pbiBa ¢ NO3NLUUA

NPOTUEBOPEUMBbIX U JTIOXKHbIX

MOHATUN MaTepuanuama

koM CTuBeHOM XOYKMHIOM. B cBOelt kHUre
"Kpamkas ucmopus épemenu” OH yTBepXma-
eT, yTo bosnbioilt B3peiB He 00513aTeIbHO O3HAYAaET BO3HUKHOBEHUE HEKUX
cymHocTteir u3 He6biTust. BMecTo Tak Ha3plBaeMOro "OTCYTCTBUSI BpeMeHU"
no bosbiroro B3peiBa XOyKUHT MPEIJIOXUII TTOHSATHE "BOOOpaKaeMoro Bpe-
MeHu". CoryjacHo TpPeANOJOXEeHNI0 XOYKHMHTa, OO TOTO, KaK IPOM30IIea
Bonpmoit B3peiB u chopMupoBaioch "pealibHOEe BpeMs”, CylIecTBOBaa "BO-
oOpakaeMblii MHTEPBaJI BpeMeHU", COCTaBJISIBIINI BEJIUUYUHY, PABHYIO 1074
CEKYH/IBI.

I[Monstue "BooOpaxkaeMoe BpeMs" €CTb TO € camMOe, YTO HYJIb WM
OTCYTCTBUE 4eT0-Jn00, MoJ00HO0 BooOpaxxaeMoMy YMCIIY JIIoJeil B KOMHAaTe
WM BOOOpaxaeMoOMy YMCJIy MallWH Ha gopore. 3aech XOYKUHT POCTO UT-
paet caioBamu. OH 3asiBJsSIeT, YTO YpaBHEHMsI CIIpaBEIJIMBBI, €CJIU CBSI3aHBI C
BOOOpaxkaeMbIM BPEMEHEM, UTO Ha CAMOM JieJie He UMeeT HUKAKOTO CMbIC-
na. Bor uto numer matematuk Cap IepOept HUHIT O BO3MOXHOCTU pac-

CMOTpPEHMS B MaTeMaTHKe BooOparkaeMbIX Bellleil KaK pealbHbIX:
"Ha s13pike MaTeMaTUKU MBI MOXEM TOBOPUTH KaK MpaBay, TaK U HENpaBay, 1
B paMKaX caMOif MaTeMaTUKM HeT HUKAKOW BO3MOXHOCTH OTJIMUYUTH OJHO OT
IpYyroro. 9To MOXHO clieJ1aTh TOJbKO Yepe3 OMBIT UJIM PACCYXKIAEHUS 3a Mpe-
JnejaMu MaTeMaTUKU, Ha OCHOBE BO3MOXHOW CBSI3W MaTeMaTUUECKOTO pelie-

W13
HUS U ero (pusmueckoro Koppensara" .
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MHubIMU clloBaMU, HEKOE BooOpaxkaeMoe MJIU TeopeTUUYecKoe MOJ0-
XKeHUe, MpeAcTaBJIeHHOE B MaTeMaTU4YeCcKuX Gopmynax, He 00s13aTeJIbHO
OyneT uMeTh peajbHOe cieacTBue. Mcmosib3ysd mpucyliee MaTeMaTUKe
CBOMCTBO, XOYKMHT CO3IaeT TEOPHIO, HE COOTHOCHMYIO C PEaJbHOCTHIO.
ITouemy oH Tak nenaet? Ha 3TOT BOMPOC MOXHO OTBETUTh €0 XK€ CJI0BAMU.
XOYKHUHT MPEeANnoYUuTaeT MOIEeIU BOSHUKHOBEHUS BcesleHHOM, MCKIII0Yalo-
mue bonbmioit B3pelB, MOCKONBKY TocaeqHUI "Tipeanonaraetr ee boxect-
BEHHOE COTBOpeHUe", KOTOPOE APYrue MOJEJIU ITPU3BaHbI Ol'[pOBepl‘HYTBM.

AJbTepHATUBHBIE MOJEIU, TaKMe KaK MOJeJb CTaTUYHOTO COCTOSI-
HUS, OTKPBITOW M 3aKpbiTOil BceneHHOI, KBaHTOBass MoJeab BceleHHOI,
BO3HMKAIOT Ha OCHOBe Guiaocopckux mpeayodexaeHUN MaTepuansusma.
BMecTe ¢ TeM cOBpeMeHHbIe HAYYHbIE OTKPBITUS MPOAEMOHCTPUPOBATIU pe-
aJbHOCTb bosibioro B3pbiBa 1 B COCTOSIHUU OOBSICHUTD JaXXe BO3HUKHOBE-
HMe HeKoel cynmHOoCTU U3 HeObITus. A 370 sABAsIeTCS yOeIUTEJIbHBIM CBUAC-
TeJbCTBOM TOTrO, 4TO BceneHnHas Obuta cozmaHa borom - mojoxeHue, KOTO-
poe MaTepuaauCThl MTOJTHOCTHIO OTBEPraloT.

I[Tpumep Takoro HenpusATUs bosbiioro BapsiBa MOXXHO 0OOHAPYXUTh B
ony6iukoBaHHOM B 1989 romy scce "lloxkonuum ¢ Boavwum B3pvigom” JIKo-
Ha Mbaagokca, TJIaBHOTO peaakTopa MaTepHaJMCTHYECKOTO XypHala
"Nature". B aTOM mpousBeleHUU aBTOp OOBSIBIsIET Teopuio bosbiroro
B3preiBa HenmpuemiaeMoil ¢ puiIocoPcKoif TOUYKM 3peHUS B CHIY TOTO, UTO
3Ta TeopHus MOMOTaeT TeoJoraM, MpeaoCTaABIASA UM MOIIHBI apryMeHT B MO -
JaepxkKy ux uaeii. OH Takxe MpeackasblBaeT, YTo Teopusi boabiioro BapreiBa
OymeT pa3BeHYaHa, U YTO B TEUCHME OECSATHUICTHS HE OCTaHETCS HUKAKUX
M0Ka3aTeJIbCTB B €¢ nom;ayls. HayuyHble OTKPBITHS MOCIEAYIOIIUX AECATHU
JIET, BEPOSITHO, CUJIbHO Oropyuau M»sagokca, MOCKOJbKY IMpPeaoCTaBUIU
HOBBIE TaHHBIE B MOJb3Y Teopuu bonsuroro B3prisa.

B nelicTBUSIX OPYTMX CTOPOHHMKOB MaTepUalUCTUUECKON (UI0CO-
¢dbuu NpucyTcTBYET OOJblIe 3APaBOro cMbiciaa. Tak, aHTJIUMUACKUI MaTepua-
quct X. I1. JInTmcoH mpuUHUMAET, XOTSI U HEOXOTHO, MBICIh O COTBOPEHUU

BceneHHoI, Koraa rOoBOPUT CleAyIolIee:
"ECJ'II/I XKuBadgd MaT€pud BO3ZHUKIIA HE B PE3YyJabTaTe BSaHMOHeﬁCTBI/Iﬂ aTOMOB,

€CTEeCTBEHHBIX CUJI M paaualiiu, TO KakK oHa Oblia co3maHa? f monaraio, on-
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HAKO, YTO Mbl JOJIKHBI... IPU3HATh (PAKT COTBOPEHUS €AUHCTBEHHO TMPUEM-
JeMBbIM 00bsicCHeHUEeM. Sl 3Halo, 4YTO ATO MOJOXeHUEe - aHadeMa 1isd GU3UKOB,
KaKOBOM OHAa SIBJISIETCS M IJISI MEHS, HO MBI HE TOJIXKHBI OTBEPTAaTh TO, YTO HAM
HE HPABUTCS, €CJIU CYIIECTBYIOT 3KCIEPUMEHTAIbHbIE JAHHbBIE, MMOATBEPKIa-
IOLIKE 3TOT d)aKT"16.

B 3akiaoueHne HEOOXOAUMMO CKa3aTh, UTO pacKphbiTas HAYyKOW MCTUHA
COCTOMUT B CJIEAYIOIeM: MaTepusl U BpeMsl ObLJIM co3aaHbl TBOPILIOM, HE3aBU-
cuUMO# cunoii orpoMHoit momu. bor, O6bnagarens becnpenenbHoit Cuibl,

3HaHug u Pazyma, corBopui BceleHHY10, B KOTOPOU MBI JKMBEM.

3namenus Kopana

KpoMe 00BsSICHEHUS CYIIECTBYIOIIero Mupa, Moneab boabpimoro
B3pbiBa umMeeT elre oJHO Ype3BblUaiiHO BaxkxHOe 3HaueHue. Kak cBumeTe/b-
CTBYET NpUBeICeHHAS BHIIIC IUTAaTa U3 paboTel DHTOHU DIy, HayKa JoKas3a-
Jla MOJIOXKEHUE, 10 CUX IOp MOoIaepXuBaBIleecs JUIlb PEIUTMO3HBIMU UC-
TOYHUKAMH.

PeanbHoCTb coTBOpeHUsT Mupa U3 HeObiTUS SIBASIETCS TOW MCTUHOIA,
KOTOpyIio oTcTamBaeT peaurnsg. OHa OblUIa mpoBo3rjamecHa B CBSIIEHHBIX
KHurax, cilyXuBIIMX 4YeJIOBEUECTBY IYTEBOIUTEISIMU B TE€UYEHME MHOTHUX
TeICSY JieT. Bo Bcex CBameHHBIX KHUTax, Takux Kak Berxuit 3aBet, HoBoIik
3aser u KopaH, yrBepxnaaeTcs, ytTo BceneHHasa u Bce, 4TO B HEell eCTh, CO-
TBOpeHo borom u3 HebbiTus.

B Kopahne, enuHcTBeHHOI KHuUTre, maHHOW HaM AJlIaxOoM M coxpa-
HUBIIEHCS B IepBO3IJaHHOM BUIE, €CTh CTPOKU O COTBOpeHNU Mupa u3 He-
OBITUSI, O TOM, KaK IMPOU3OIIJIO TO, YTO MOATBEPXKAAaeT HayKa XX CTOJIETHUSI,
1 4TO, TeM HEe MeHee, OBIJI0 pacKphITO 14 cTOJeTHIl TOMY Ha3al.

Cosnanue BcenenHoit u3 nmyctothl o0bscHsAeTcsS B KopaHe ciemylo-
LIIUM 00pa3oMm:

"Co3marelib H3HAYAJbHOTO (MOpAaAKa) HeOa u 3emun..." (Kopan, 6:101).

JApyrum BaxXHbIM MOMEHTOM, oTMeueHHBbIM B KopaHe 3a 14 croneTtuii
o oTKpHITHS Boxbiioro B3psiBa u CBSI3aHHBIX ¢ HUM JaHHBIX, OBLIO yKa3a-
HUE Ha TO, 4TOo, Korna BceneHHas Oblia co3gaHa, OHAa MUMeJia OYeHb MaJleHb-
Kuii 00beM:

"¥YKeJb HeBepHbIE HE BUAAT, YTO HEDO M 3eMJIs €JMHON MACCOil ObLIM, KOTOPYIO
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Ml PACCEKJIM HA YaCTH. W usBeau us )l(P[BOTBOpHOﬁ BJIaru BCAKO€ KUBO€ Cylle-

ctBo. HeyxTo He yBepyoT onn?" (Kopan, 21:30).

B opurnHanbHOM TeKCTe Ha apabCKOM sI3bIKe, MepPeBOJ KOTOPOTO MBI
NpUBEJIN BBINIE, OYeHb BaxkeH BBIOOp cioB. CiaoBo "ratk”, KoTopoe mepeBe-
JIIeHO KaK "eIMHOI Maccoil ObIN", 03HAaYaeT, COTJIACHO CIoBapsIM apabCKo-
ro g3bIKa, "cMellaHbl ApYT ¢ apyromM". OHoO yrmorpebisieTcs 1 obo3Haye-
HHS IBYX Pa3IMYHBIX CYOCTAaHIIMI, KOTOPBIE COCTABJSIIOT €QMHOE IIeJoe.
®paza "MbI pacceKJIM Ha 4aCcTU"' COOTBETCTBYET apabckomy 'fatk" m mmompa-
3yMeBaeT, YTO HEeUYTO BO3ZHUKAET B pe3yJbTaTe pa3beIMHEHUS WK pa3pylie-
HUS CTPYKTYPBI TOTO, 4YTO 0oO03HavaeTcd ciaoBom "ratk”. TlpopactaHue 3ep-
Ha W3 ITOYBHBI IpeaCcTaBiseT co00W OAHO M3 OEeWCTBUI, Mg 0003HAUYCHUS
KOTOPOTO YIIOTPEOIISIETCS 3TOT IIaroJ.

HaBaiiTe ele pa3 NIOCMOTPHUM Ha 3TOT asIT C YYeTOM ITpeIcTaBIeHHBIX
BBILIE CBEJCHUM.

B 3ToM asiTe HEOO M 3eMJIs €CTh HEKMI MpeaMeT, 00Jlagalonii yepTa-
Mu "ratk”. 3aTeM OHUM OTHmENSIOTCS APYT OoT aApyra ('fatk”), mpu 3TOM OIWH
BBIXOAUT U3 Apyroro. MHTepecHO 3aMeTUTh, YTO KOCMOJIOTU TOBOPSAT O "KO-
CMHUYECKOM siie", B KOTOpOM Obljia 3aKJI04YeHa Bcsa MaTepust BecelleHHOI Mo
boabimoro B3peiBa. JIpyruMu cioBamu, HEOO M 3eMJII HAXOAUJIUCH B 3TOM
qiilie B cocTodHuu "ratk”. B pe3ynbraTe MOIIHOTO B3pbhiBa "KOCMUYECKOTO
giia" 3akJI0UYeHHass B HEM MaTepus MoaBepriiack aAeiicTBuIo "fatk”, B Ipo-
mecce KOTOPOTO BO3HMKIIA CTPYKTypa Bceit BeceneHHOI.

Eue onHa McTHHA, KOTOPYIO OTKpbiBaeT HaM KopaH, - 3To pacmupe-
Hue BceneHHoil, HayuHO moka3aHHOe B KoHIIe 20-X rogoB. CMeleHUe CBe-
Ta B CTOPOHY KPaCcHOM YacTH BUAMMOTO CITIEKTpa, OTKpbIToe Xab0oM, pac-
KpbiBaeTcs B KopaHe ciaenymomuM o0pa3oMm:

"Csoum aepxkaBueM Mbl BOAPY3UJIH CBOJ HeOeCHBIN U ISl HEr0 PACKHUHYJIHN Oec-

Kpaiinee nmpoctpanctno!" (Kopan, 51:47).

TakuM o0Opa3oM, OTKPBITUSI COBPEMEHHOMN HayKU J0Ka3bIBAalOT HE Ma-
TepUaTNUCTUUECKNE TOTMbI, HO MICTUHBI, OTKPBIThIe HaM KoparnoMm. Matepu-
AJIUCTHI MOTYT TOBOPUTH, UYTO BCE 3TO JIMIIb COBMHAaAcHMUE, HO (DaKT COCTOMT
B TOM, uTO BceneHHywo coTBopus bor, 1 eIMHCTBEHHO MpaBUJIbHOE 3HAHUE
o mmpoucxoxkaeHnu BeceneHHo# nano HaMm B CioBe Ajraxa.






rNABA I|lI

PABHOBECHE
CHJlI B3PbLIBA

B3pbiBHas cuna BceneHHOW cOOTBETCTBYET C NMOYTU HeBe-
POSITHOM TOYHOCTbLIO cune ee TaroteHua. bonbwoir B3psbiB,
no Bceilt BUAUMOCTU, HE ABJIAJICA KaKUM-TO APEBHUM KaTa-
KIN3MOM, HO Obls1 B3pbIBOM HEOObIKHOBEHHO BEpHO pac-
CYUTAHHOW CUNbI.

Mon AenBuc, npodpeccop TeopeTn4eckomn ¢M3MKM17.
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MepBoOIi TJlaBe Mbl paccMOTpeu co3naHue BecenenHoit u3 Hebbi-
THUS B pe3yJibTaTe MOIIHOTO B3pbiBa. JlaBaliTe oCTaHOBUMCS Te-
nepb Ha 3HAYEHUU BTOTO (pakTa.
YyeHble yTBep:KaalOT, UTO BO BcesieHHO# cyliecTByeT 60-
Jlee TPeXCOT MUJIJIMAPAOB TrajJakKTUK. DTU rajakTUKU 00JaaaloT pa3audHbI-
Mu ¢opMaMu (CUpaidbHasI, JUIUIITHYECKAS W Ip.), W KaxXmass U3 HUX CO-
JIEPKUT CTOJABKO 3Be3[, CKOJIbKO rajakTuk Bo BcenenHoit. CoyiHLIe - oJHA
U3 3TUX 3BE3[]l - UMEET NEBATh OOJbIIUX MJAHET, KOTOPbIE BpalllaloTCs BO-
Kpyr Hero B BeJUKOW rapmMoHuu. Bce Mbl XuBeM Ha TpeTtbeit oT ConHLa
njaHeTe.

OrasgHuTech BOKpyr! PazBe To, 4TO Bbl BUAUTE, KaxKeTCS BaM XaoTUY-
HO pa30pOCaHHBIM, OECIIOPSIIOUYHBIM HarpoMoxxaeHrueM MaTtepun? KoHedHo
ke, HeT. Ho kxak Moryia matepusi copMUpPOBaTh XOPOIIO CIJIAHUPOBAHHBIE
raJjakTHUKH, €CJIW OBl OHA paclipenesiach Mpou3BoiabHO? [ToueMy MaTepus
cocpegoTauyuBallach B ONpeAeJeHHbIX MecTaX M co3daBaia 3Be3abl? Kakum
06pa3oM MocJjie MOLIHOTO B3pbiBa MOTJIO BOBHUKHYTh CTOJb YAUBUTEIbHOE
paBHoBecue Halleit CoJIHEYHON CUCTEMBI? DTO OYE€Hb BaKHbIe BOMPOCHI, U
OHU MPUBOAMIT HAC K ITaBHOMY: Kak co3jaaBanach BceneHHas nocie boib-
moro B3psiBa?

Ecau bonbsmoit B3pbiB mpeacTaBiisiii cOO0M KaTaKJAU3M, TO JJOTUYHO
NpeanoJoXUTb, UYTO MaTepus AOJKHa Obljla pacnpeaeluThcsl MOBCIOAY B
NpoMU3BOJbHOM Mopsake. TemMm He MeHee, 9TOro He ciayuyuyaoch. HanmpoTus,
13 MaTepuu chopMUPOBAINCH MJIAaHETHI, 3B€3Jbl U FraJaKTUKU, a TaKXKe T'U-
FaHTCKHUE CKOMJeHUs ragakTuk. Kak 0yaro 6omba, B3opBaBIlasICSd B KUT-
HUIle, TpuBea K TOMY, UTO BCS HaxXOAMBIIasiCsl TaM MIIeHMIa coOpajach B
aKKypaTHbIe MEILIKU U TIOKU, TOTOBbIE K OTIIPAaBKeE, a HE pasJjieTejlach B pa3-
HBle cTopoHBl. @pen Xoiia, B TeUeHNEe MHOTUX JIET SIBISIBIIUICS SIPOCTHBIM
NPOTUBHUKOM Teopuu bosbinoro B3apsiBa, Beipaxkal yAUBIEHUE 11O MOBOAY
BO3HUKIIEN CTPYKTYPHI:

"CornacHo Teopumn bonbioro B3peiBa BceseHHast Havala cBoe CylIecTBOBa-

HUE C OTACJIbHOI'O B3phIBa. O,Z[HaKO, KakK MOXKHO YBUAETb HUXKE, B3PLIB 00bIY-

HO JApoOUT U TpocTo pa3bpachiBaeT MaTepuio, B TO BpeMs Kak boJabmoii

B3pbIB 3aragouHbsiM 00pa3oM Npou3Be NPsAIMO NPOTUBONONIOXKHBII 3 dekT - ma-

TepHus CTPYNIUPOBAIACh B BUIE ranakruk" 'S
To, uTo MaTepus, BO3HUKIIIAs B pe3yabrate boabiioro B3apsiBa, ctana

CymecTBOBaThb B BUAC TAaKMX aKKYPATHBIX M YETKHX q)OpM, YOAUBUTCIbHO.
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Bo3HuMKHOBeHUE MOLOOHON TapMOHUU MPUBOAUT HAC K OCO3HAHUIO TOTO,
yto BceneHHast ecTh pe3yibTaT coBepimieHHOTO TBopeHUs Ajtaxa. B aToit
rJaBe Mbl PACCMOTPUM, B YeM COCTOUT COBEPINEHCTBO U Beaukoyenue TBo-

peHus Asiaxa.

CkopocTb pacmupeHus

Te, xTo cabiman o boabimom B3pbiBe, HO He 3aayMbIBajcsd 00 3TOM
HEOOBIKHOBCHHOM SIBJICHUM, HE MTOHNUMAIOT, KAKO COBEPIICHHBIN 3aMBICEI
IOJIKEeH OBLI JIeXKaTh B OCHOBE 3TOTO sABJIeHUA. [IoHITHE B3phIBa OOBIYHO HE
mnpearojaracT rapMOHNIO, KaKoii-I11n00 YeTKUil ITIaH, CTPYKTYpy. B To Xe
BpeMs B bombimom B3peiBe oOHapyXuUBaeTCs LEIBINA PSII YIUBUTSIBHBIX MO-
MEHTOB, CBUACTEIBCTBYIOIINX O CIOXHOM IIJIaHE.

OnuH M3 TaKUX 3arafovyHBIX MOMEHTOB CBSI3aH C YCKOPEHHEM, BBI-
3BaHHBIM B3pbIBOM. Korma mpowm3oinen B3pbIB, MaTepus MOJKHA OblIa Ha-
YaTh ABUKEHME B pa3HBIX HAIIPaBJICHUSIX C OTPOMHOI ckKopocThio. Ho ecTh
elle OmMHO OOCTOSITeNIbCTBO, HAa KOTOPOE cjeayeT oOpaTuTh BHUMaHHe. B
MepBBI MOMEHT B3pBIBa, ITO-BUIMMOMY, CYIIECTBOBaa OTPOMHAs I'paBUTa-
HIMOHHAs culia, KOTopas OblIa JOCTAaTOYHO BeJIMKa, YTOOBI cOOpaTh BCIO
BceneHHY10 B €IMHYIO TOUKY.

Hrak, nBe pa3IndHBIC W IIPOTUBOIIOJOXHBIC APYT APYTY CUJIBI HAUM-
HalOT CBOIO paboOTy: cMja B3phIBa, BRITAJKMBAIOIIAs MaTepuio U pa3dpachi-
BaloIlas ¢¢ B pa3HbIe CTOPOHBI, M TpaBUTAIIMOHHAS CHJIa, CTPEMSIINASCS
MPOTUBOCTOSITh IIEPBOI M cOOPaTh BCe BHOBb BOCAMHO. BeceeHHAsI BO3HUK-
Jla TIOTOMY, YTO 00€ 3TU CHUJIBl HaXOMWJINUCh B paBHOBecuu. Ecnu OBl rpaBu-
TallMOHHAas cuja Oblja OOoJblle CUJIbl B3pbiBa, BeceneHHas noxkHa Obljia ObI
paspywmiuthcs. Eciiu 061 Ob1JI0 HA000POT, MaTepus pasjieTenaach Obl B pa3HBIX
HaIlpaBJICHUIX U HUKOTIA HE COCAMHMUIACh BHOBb.

3aTeM BO3HMKAET BOIIPOC, HACKOJIHKO TOHKMUM OBIIO 3TO paBHOBecue?
HacKkoJIbKO TOYHO 3TH JB€ CHJBI IPOTUBOAEICTBOBAIU APYT Apyry? Pusnk
n matematuk [Tonx IpitBuc, mpodeccop yHuBepcuteTa Ageaanabl B ABCTpa-
JIUU, TIPOU3BEJ MIPOCTPAaHHBIC PaCUYEThl YCAOBUiIl, KOTOPHIE MTOJKHBI OBLIN
CylIecTBOBaTh B MOMEHT bosbiroro B3pbiBa, U moaydyus moTpsicalomuit pe-
3yaprar. J»iBUC yTBepXaaa, 4TO, ecJu Obl CKOPOCTh pPACIIMPEHHS OTIMYA-

-18
gdach Ha 10 ceKyHAbl (0JHA TPHJUIMOHHASA NOJA CeKyHAbI), BceneHHas He
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BO3HUKJIA Obl. BoT uTo munier leiiBuc o cBO-
UX BBIBOJAX:

"TmwaTebHBIE pacyeThl OMPEHETSIOT CKOPOCTh
pacimupeHusT Kak OJM3KYI0 K KpUTHIECKON CKOPO-
CTH, MIPU KOTOpOI BceieHHast BhIlIa OBl 3a TIpeae-
bl COOCTBEHHOTO TSTOTEHUS M Hadajga paclliu-
paTbcs 6eckoHeyHo. Eciu Obl 3Ta cKOpoOCTh Obla
HEMHOTO MeHblle, To BeceneHHas pa3pyiuniach Obl

6I)ICTpee, N KOCMHYECKasd MaT€pusd JaBHBIM-JaBHO

paccesnack. Bompoc, KOTOpbIii BO3HUKAET B 3TOM

Mon OenBuc: "OaHHble,

noaTeepXxpatome CBSI3U, COCTOUT B TOM, KaKMUM 00pa3oM Obljia CTOJb
cyliecTBOBaHue

aKKypaTHO paccyMTaHa CKOPOCTb pacUIUpeHWUs,
KOCMMY€ECKOro 3ambicna,
AOCTaTO4YHO y6eamnTesbHbI YTO OHA OKa3ajach TOYHO Ha I'paHULE, pa3ueisiio-

et oty aBe Karactpodsnl? Ecau Obl ipu BpeMeHU
IS (a yxxe TBepaO YyCTaHOBJEHO, YTO BpeMsl pacIIUpPeHUsT ObIJIO UMEHHO TaKo-
BBIM) CKOPOCTH pPacCIIMpPEeHUs OTINYAIach OT KPUTHIECKOM Gojiee ueM Ha 10°'8
NIOJIU CEKYHIIbl, TO 3TOr0 ObLJIO Obl JOCTATOYHO, YTOOBI Pa3pylIuTh 3bI0OKOE
paBHoBecue. Takum o0Gpa3oM, cuja B3pbiBa BceneHHOM Oblla paccuuTaHa C
MOYTH HEBEPOSITHON TOYHOCTHIO OTHOCHUTEIBHO €€ CHUJIbl TAroTeHus. BoJb-
moii B3peiB, mo Bceii BUAMMOCTH, He ObLI OJHMM M3 MHOTHX IPEBHHX B3PLIBOB -
3T0 OBLI B3PbIB HEOOBIKHOBEHHO TOYHO PACCUYMTAHHOI cnr .
"Bilim Teknik" (TypenKuii Hay4YHBIN XXypHAJI) HIUTUPYET IMTOSIBUBIIYIOCS
B xXypHaye "Science” cTaThio, B KOTOPOU TOBOPUTCS 0 DeHOMEHAIBHOM paB-
HOBECUU CUJI, BOZHUKIIEM Ha MepBOM CTaAuM cylllecTBOBaHUS BcelleHHOI:
"Ecnv OBl IIOTHOCTHh BceeHHOI OblJla HEMHOTO OOJIbIIE, TO IO TEOPUU OT-
HOCHUTEJbHOCTU DHHIITeHHA BCIEACTBUE OEMCTBUS CHUJI TATOTEHMS YaCTHUIL
aroma BcesneHHas Hayvasia Obl He pacIIUPSITHCS, HO COKPAIIATHCS, YMEHBIINB-
LIKCh B KOHEYHOM CYETe OO0 TOYKM. Eciiu Obl mepBoHavYalbHasl IJIOTHOCTh ObI-
Jla HEMHOTO MeHbIle, TO BceleHHast pacuidpsiiach Obl ¢ GoJiblIeil cKOpo-
CTbIO, aTOMHBIE YaCTHULILI HEe IPUTATUBAINCH APYT K APYTY, 1 HUKAKKX 3BE3 U
rajJakTHK B TAKOM cJiydae HUKOTIA HE BO3SHUKIIO Obl, COOTBETCTBEHHO HE T0-
SBUIICS Obl U 4esoBeK. 1o pacyeTHBIM ODaHHBIM, pa3HHUIIA MEXIY IepBOHA-
4YaJibHOM, peajbHON MIOTHOCTHIO BCENeHHON M KPUTMYECKON IMJIOTHOCTHIO
MeHbIe 1% OT 4eThIpex MIJLIMAPAOB. DTO BCE PABHO YTO MOCTABHUTH KapaH-

JAall TAKUM 06pa30M, YTOOBI OH npoaoJKaJ CTOATh HA 3A0CTPEHHOM KOHIIE U Ye-
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pe3 musuuapn jaet. [1To Mmepe pacminpeHust BecesieHHOM 9TO paBHOBECHE CTaHO-
BUTCA Bee Gostee M 6onee ToHKUM" ..

B xnure "Kpatkas uctopus BpemeHun" CtuBeH XOYKUHT, 0OBSICHSIIO-
Ui coznanve BeceneHHOM Kak 11eMoYKy COBIaaeHU A, OblJI BBIHYXIEH NPU-
3HATb 3TO YAUBUTCIbHOC PaBHOBCCUEC CUII:

"Ecnu OBl yepe3 ceKyHOy mociyie bonbimoro B3pbsiBa cKOpocTh OblIa MEHbIIE

Ha OJHY CTO ThICSY MMUJUIMOHOB MUWJUJIMOHHYIO 4acTb, BcelleHHas paspyluu-

Jlach OBl TIPEX/e, YeM OHa JOCTUIJIA €€ COBPEMEHHbBIX pa3Mep0B"21.

YTo 03HauaeT 3TO HEOOBIKHOBEHHOE paBHOBecue? EaMHCTBEHHO pa-
3YMHBI OTBET HAa 3TOT BOMPOC COCTOUT B TOM, YTO OHO BO3HUKJIO HE CIIy-
‘{aﬁHO, HO ABJISICTCS JO0KA3aTCJIbCTBOM CO3HATEJIbHOIO 3aMbICJia. OcraBasch
Ha MO3ULMsIX MaTepuaiuiMa, JeiiBuc, TeM He MeHee, IPU3HaeT caeayloulee:

"Henb3s otpuuath ToT (akT, 4TO CTPYKTypa BceseHHOI, CTONb OYEeBUIHO

YyBCTBUTEJIbHAS K MaJlelIMM M3MEHEHUSIM UYMCIOBBIX TMOKa3aTejei, Oblia

TILIATEIbHO paccuuTaHa. YIUBUTEIbHAS COOTHOCUMOCTb YMCIOBbIX BEJIUUMH,

KOTOpbIE MPUPOJA Onpeaeana s ee GyHIaMeHTalIbHbIX KOHCTAHT, OCTAeT-

22
cda y6e£[I/ITeJ'[I)HI>IM JI0Ka3aTeJIbCTBOM HEKOETO0 KOCMHYECKOT0 3aMbicaa" " ~.

YeTbipe CUIBI

Cxkopocts bonbmoro B3pbeiBa mpencraBisieT cOOOU JHUIIL OTHY W3
CTOPOH YIMBHUTEIBHOIO PaBHOBECHMS CHJI, BOBHUKIIUX B MEPBBI MOMEHT
co3nanusa Bcenennoii. Cpasy nmocie boxbimoro B3pbeiBa cuiabl, HallpaBIeH-
HBle Ha CO3MIaHue U opraHu3annio BeceneHHOM, TOMXKHBI ObIM OKa3aThCs B
HY>XHOM KOJMUYECTBEHHOM COOTHOIICHWH, B IIPOTUBHOM CJIydae HUKaAKOU
BceneHHOI He BO3HUKIIO OBbI.

TakoBBEIMH SIBIISTIOTCS TIpU3HAHHBIE COBPEMEHHON (PM3MKOU UYeThIpe
OCHOBHBbIe culibl. CTpyKTypa U IBUXeHUe BO BceaeHHOM ypaBasiloTCs 3TU-
MU CHJIaMHU, M3BECTHBIMM KaK CUJIa TSTOTCHHs, 3JIEKTpOMarHWUTHas CHUJa,
OoJibllIas ssAepHast cujia U Majas siaepHas cuia. bonbpinas u Manas simepHbIe
CUJIBI IEHCTBYIOT Ha ypoBHe aToma. OcTajlbHBIC IBE, TpaBUTAlMOHHAS U
3JEeKTPOMAarHMTHAsT CUJIbI, YIIPaBISIOT CKOMJIEHUEM aTOMOB, MHa4Ye TOBOpPSI,
"MaTepueit". DTU YeThipe OCHOBHBIC CHUJIBI OBLIM 3aIeiiCTBOBAHBI Cpa3y Xe
nocie boapmoro B3peiBa, B pe3yabraTe 4ero BO3HUKIN aTOMBI M MaTepHs.

CpaBHeHHUE 3TUX CHUJI ITOKa3bIBaeT, UYTO MX 3HAUCHMWE Pa3UTEIbHO OT-
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JIMYaloTesl ApyT oT apyra. Huxe npuBoasTcs oOlienpu3HaAaHHbIE MEXIyHa-
POIHBIE TTOKA3aTENIN ITUX CUIT:

boarbiiasa saepHas cuna 15
Manag aaepHas cuia 7,03)(10'3
DJIeKTpOMarHuTHasl cuia 3,05x10'12
IpaButanmonHas cuna (cujia TATOTEHMS) 5,90)(10'39

OOpaTuTe BHUMaHUe Ha OTPOMHBIE pa3vuus B SHEPTUU BO3AEHCTBUS
3TUX YeThIpeX TJaBHBIX cuJ. Pa3zHMIa MexXny caMoi MOIIHOI (OoJbIas
sepHasi cujia) U caMoii caaboil (rpaBUTAlLlMOHHAS CUJa) COCTaBJSIET BEJIU-
YUHY 25 ¢ TpUILIAThIO BOCEeMbIo HYJIIMU. [ToueMy 3TO HOJIXKHO OBITH Tak?

Maiikn HdeHTOH, creuualucT B 00JACTU MOJEKYJISIPHONW OMOJIOTUH,
paccMaTpuBaeT 3TOT BOMPOC B cBoeil kHure "[IpenHazHayeHue MPpUPOIb":

"Ecnu Obl, HaAIIpUMED, CHJIa TATOTeHUsI Oblia 00JIblle B TPMJIJIMOH pa3, BecenenHas

Oblj1a ObI HAMHOTO MEHbIIIE, U €€ KU3Hb - HAMHOTO Kopoue. CpeaHsisi 3Be3/1a uMe-

J1a ObI MacCy B TPUJUIMOH pa3 MEHBIIYIO, a €€ XXMU3HEHHBII IIUKJI PaBHSICS Obl Of1-

HoMy rony. C Ipyroii CTOpOHBI, €cJiv Obl FPaBUTALIMOHHASK CHJia OblJIa MEHEE MOIII-

HOI, He BO3HUKJIM Obl HU 3Be3Ibl, HU raJlakTUKK. OCTalbHbIe MOKA3aTen U UX

COOTHOIIEHUS] OKa3bIBAIOTCSI CTOJIb K€ KPUTHMUECKUMU. byab Gojiblinas simepHast

cuia 4yTh ciabee, eMMHCTBEHHBIM MTOCTOSIHHBIM 3JIeMEHTOM BO BcelleHHOM ObLI

66l Bomopoa. Hukakue Apyrue aTombl

He CMOIIM ObI CylllecTBOBaTh. Byab oHa

6oJiee CUIIBHOM 10 CPAaBHEHUIO C 3JIEKT- N " &

POMArHUTHOM CUJIOM, aTOMHOE SApoO, h 1‘"- | l l |"-. I 57

COCTOSsIIIIee BCEro JIUIIb U3 JABYX MPOTO- R o i

HOB, CTaJI0 Obl €IMHCTBEHHBIM U3 BO3- D I: 5 T ! N "'[

MOXHBIX BO BcejieHHOIT, 4TO 03Hau4ajo

Obl OTCYTCTBME BOIODPONA; M €CIU Obl HOW 16r LAWS o4

3Be3/bl U TAIAKTUKU U MOSIBUJINCH, OHU BIOLDGY wavear PURPOSE

N Tl UNIVEHRSE

B ceoeii kHure "TipegHa3sHavyeHue Mpupoapbi:
KakK 3aKOHbl 6MOIOrnMKu packpbIBalOT
npucytcTBue Bonu Bo BceneHHoint™ Maiikn
[AeHTOoH, cneumnanuct B o6nacTtu
MOJIEKYNIIPHOW Guonorum, paccMmaTpmeaeT
9TOT BaXXHbI Bonpoc. CornacHo [ eHTOHy, B
OCHoBe coTBOopeHus BceneHHoii nexuT nnaHx,
oGecneynBaloLmii NOSBIIEHUE YeJIOBeKa U ero

BbDKMBaHue
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ObLTU ObI COBEPLICHHO APYITUMHU, OTIIMYHBIMU OT TEX, KOTOPLIC CYLIECCTBYIOT cen-
yac. HCHO, YTO eCJIH Obl PA3JIMYHBbIC CUJIbI U MOCTOSAHHBbIE BEJIUYUHBI HE UMEJIM UMEH-
HO Tex l'l0Ka3aTeJ'lel7[, KakKve OHH UMEIOT, HE ObLI0 ObI HU 3B€3/1, HU CBCPXHOBbLIX 3B€3/1,
HU IJIAHET, HU aTOMOB, HU wuzan" >,

Bot uto rosoput Iloa JlefiBuc o ToOM, KaKUM 00pa3oM 3aKOHbI pU3u-
KM CO3Ial0T UAeaIbHBIC YCIOBUS IJIST XKU3HU toaeit: "Eciu Ol Tprpoma BEI-
OpaJjia JUlIb ClierKa oTJuyalouuiicsas Habop mapamMeTpoB, MUP ObLI ObI CO-
BeplIeHHO ApyruM. Bo3dmMoxHO, He ObLJIO Obl U HAac, MOTYIIMX MOCMOTPETh
Ha Hero. OTKPBITUS MOCHAEAHUX JIET OTHOCUTEJbHO JAPEeBHENIIEro KocMoca
3aCTaBJSIOT HAc JOMNYCTUThb, UTO JABUXKEHUE B HAIlpaBJICHUU pacliUpeHUs
OBIJIO YAUBUTEJIbHO TOYHO pacCUYMTaHHBIM npoueCCOM”24.

Apuo Ilenuuac, kotopsiii BMecTe ¢ PobepTom BuiacoHom BrepBbie
00HapyXMJI (POHOBYIO KOCMUYECKYIO pamrannio (3a 4To oHU mojayuuau Ho-
OesieBCKYIO ImpeMuio B 1965 roay), Tak KOMMEHTHPYET IMPEeKPACHBIM 3aMBbl-
ceJs co3naHus BceneHHOI:

"ACTpOHOMI/Iﬂ IIO3BOJIACT HaAM ITOBOPUTH 00 YHUKAJIbHOM ABJICHUU - Bcenen-

HOI, BO3HUKIIENH U3 HUYero; BcereHHOl, B KOTOpOWl paBHOBeCHE CHUJ pac-

CYHUTAHO C TOYHOCTbIO, H606XOI[I/IMOI71 OJIs1 CO3OdaHUusd YCIIOBI/Iﬁ BO3HMUKHOBC-

HUS XU3HU; BceeHHOi, B OCHOBE KOTOPOi Jie;KUT HEKHil, MOXKHO J1axe CKa-

3aTh "CBepXbeCTEeCTBEHHbIH", maan">.

MBI TOJIBKO YTO NPOLMTUPOBAJN YUEHBIX, KOTOPbIE MPULLIN K DTOMY
OUYCHb BaXXHOMY BBIBOIY B pe3yJbTaTe CBOUX COOCTBCHHBIX HAOJIOICHMIA.
HM3yyeHne ¢hakToB HEBEPOSITHOIO PABHOBECHUS CUJ U UX YIIOPSIMIOYEHHOCTH
B BEJMKOJIEITHOM 3aMbicjie BceneHHON Hen30eXXHO MPUBOAUT HAC K MpU-
3HAHUIO CJAEAYIOIIENd UCTUHBI: B IPUPOAE CYLIECTBYET BBICIIMIA 3aMbICE] U
coBeplieHHass rapMoHUs. M1 HET COMHEHMI B TOM, 4YTO ABTOp 3TOro 6e3y-
MpPEeyHoro IJjaaHa u 3Toii rapmMoHuu ectb bor. B onHom mn3 asgtoB KopaHa
Aunnax obpaniaet Hallle BHUMaHUe Ha MOPSI0K COTBOPEHUS MU pa, TIIATEb-
HO CIJIAHUPOBAHHBIM U PACCYMTAHHBIA 1O MEJIbYANIIUX AETaAJCH:

"Tor, Kro BIageetr HeOoM U 3emJeii, 1 Kro ne mopoana Cede pedenka,
H COYYacTHMKA BO BjacTu He umes. OH - Tor, KTo co3aaa BcsAKyio Belb U CO-

pasmepua gojxknoit mepoii” (Kopan, 25:2).



BeposaTHOCTb NnossBneHua BceneHHoOnN,
B KOTOPOW MOXET BO3HUKHYTb XXU3Hb

PacueTbl aHrmuinckoro matematuka Poaxepa lNeHpoy3a nokasbiBalOT, YTO

BEpPOSATHOCTb CyllecTBOBaHUA BcesieHHOW, OnaronpuATHOW ANA XWU3HMU,
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MaremaTnyecKkasi TeOpUusi BEPOATHOCTH
oTpunaer "ciy4aiHocTb"

M3 BBIIIeCKa3aHHOTO CJeayeT, YTO UMEHHO HEOOBIKHOBEHHO TOYHO
paccyuTaHHOE COOTHOUIEHUE CUJ B MPUPOJE AEJaeT YeJTOBEUECKYIO XU3Hb
B03MOXHO. CKopocTh bonbiroro B3psiBa, moka3aTeanm OCHOBHBIX YEThIPEX
CUJI U APYTHe XM3HEHHO BaXXKHBIC MTEPEMEHHBIC BEJIMYNHBI, O KOTOPHIX MBI
OyaeM roBOpUTh HUXKE, HAXOAATCH B YIUBUTEJIbHO TOYHOM COOTHOUIECHUMU.

HaBaiiTe caenaeM HeOOJbIIOE OTCTYIJICHUME U PACCMOTPUM MaTepua-
JIUCTUYECKYI0O Teopuio coBmaneHus. CoBmageHUEe - 3TO MaTeMaTU4YECKUM
TepMuH. Ha 0OCHOBe TeOpUM BEPOSITHOCTH MOKHO PacCUYMTaTh BEPOSITHOCTH
KaKoro-1mb6o co0wiTus. Ecim B3STh MepeMeHHBIe (PU3UICCKUE BEINYNHE,
TO BO3HHMKAET BOIIPOC. KaKOBAa BEPOSITHOCTh CIYJYallHOTO BO3HUKHOBEHUS
Bcenennoii, maBmreit HaMm Xxu3Hb? OmHa W3 MULIHapaa MuuiapnoB? Miam
TPUJUIMOHA B TpeThel cTreneHu? Unu 6omapiie?

Pomxep IleHpoy3, 3HAMEHUTHIM AHTJIMUCKUN MaTeMaTUK U OJIU3KUI
npyr CtuBeHa XOYKMHTIa, MOMBITAJICS pacCUYMTaTh 3Ty BEPOSITHOCTh. BKiio-
YHUB BCE MepeMeHHbIC (U3NUECCKIE BEJIUINHBI, HEOOXOAMMEBIE AJs TOTO, YTO-
OBl >KM3Hb Ha HAIlICH TJTAHETE OKa3alach BO3MOXKHOI, OH BHIBEJI BEPOSITHOCTD
BO3HUKHOBEHUS TaKNUX YCIOBHUI M3 BCEX BO3MOXHBIX IOCIEIACTBUI boabpimo-
ro BapweiBa. M3 ero pacueToB cieayeT, YTO BEPOSITHOCTh paBHa 1/10‘0123
TpymHO maxe IpemcTaBUTh cebe, YTO O3HAYaeT 3TO 4mcio. B maTemaTnke
10'23 paBHO 1 co 123 HyasgaMu (KCTaTH, 3TO YMCJIO OOJBIIEC, IeM 1078, KOTO-

PO€ CYUTACTCA IMOKa3aTeJIEM o011ero yucja aToMoOB BO BCCHGHHOﬁ). Ho ot-
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Popnxep
MeHpoys: "3T10
yucno

. nokasbiBaeT

| HaM, HaCKOMbKO
.~ TOYHbIM ObIN

~ nnaH Teopua”

BET, MOJy4YeHHbI [leHpoy3oM, HaMHOIro OOJIbIIMII: €ro 4yucjo paBHO 1 ¢
1023 Hynasmu. [Mopymaiite camu, 10° o3nauaer 1000, 101000 _ 4uCcJio, paBHOE
1 ¢ 1000 ayasamu. Ecnu mocie 1 umer mecTh HyJIeil, TO 3TO MUJIJIMOH, €ClIU
IeBATh - MUJUIMAPI, IBEHAIIATh - TPUJIJIMOH 1 T.A. Jaxke Ha3BaHUS HET IJIS
yuclia, KOTOpoe COCTOUT U3 | ¢ KOTMYEeCTBOM HyJjel, paBHBIM 10123,
IIpakTnyecku BEepOSITHOCTb, paBHas 1/1050, O3HayaeT B MaTeMaTHKe
HyJeBy10 BeposTHOCTh. Yucyo [leHpoy3a Gojiee YeM B TPMJUIMOH B TpeTbei
cTereHu pa3 MeHblie. Kopouye roBopsi, 3TO YMCJIO CBUAETEIBCTBYET O TOM, UYTO
"cyvyaiiHoe" BOZHMKHOBEHME Hallleii BceleHHOM abCOIOTHO HEBO3MOXHO.
ITo moBoay 3TOrO0 HemocTUXUMoro ajis yma uuciaa Pomxep IleHpoy3s
MUIIEeT:
"DTa BeJIMYMHA, paBHAs 1/1010123, TOBOPUT O TOM, HACKOJLKO TOYEH OBLI 3a-
MBbICEJT CO3Z[aTeJ'I$I. D10 YAUBUTCIbHasA uml)pa. Ee HEBO3MOXHO Jaxe 3alucaTtb
MOJIHOCTBIO B OOBIYHOI ,I[CCHTI/I‘IHOI‘/JI cucrteMe. D10 ObLIa OBl €AnHHUILA C IToCJIe-

123

aytomumMu 10777 Hynssmu. Jlaxe eciu Obl Mbl HAaIMKMCAAW HYJb Ha KaXJI0M IPO-

TOHE U Ha KaXJI0M HeWTpoHe BO Bcell BceneHHOl U MCTOIb30Baliu BCe ApyTrue
YacTHUIIbI, HAM BCE PaBHO HE XBAaTUJIO ObI MeCTa, YTOOBI 3aTIMCATh 3TO YUCIO" 26.

Yucna, ompenesiiolide 3aMbiCe]l U CTPYKTYPY PaBHOBECHS CHUJI BO
BcesieHHOIi, UTpalOT OCHOBOMOJIATalIIyI0 POJb U HAXOASITCS 3a MpeneiaMu
Hallero nmoHuMmaHus. OHU M0Ka3bIBaloT, YTo BceseHHass HUKOUM oOpaszom
He SBJSETCS pe3yJbTaTOM IMPOCTOTO COBIAAE€HUs, U CBUIETEILCTBYIOT O
TOM, "HaCKOJIbKO TOYEH M aKKypaTeH', mo cioBaM IleHpoy3a, "OBLI 3aMbI-
cea Cosparena”.

B neiicTBUTENBLHOCTH, OJISI TOTO YTOOBI MOHATH, 4TO BceneHHas He sB-
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JISIETCS pe3yJbTaTOM MPOCTOM CIy4allHOCTU, BCE 3TU pPacUYEThl COBCEM HE
HYXHBI. Jlaxke B MeabYalIIUX AETaJsaX TOTO, YTO MBI BUAMM BOKPYT Hac,
ecTh TToATBepkKIecHNEe boxkecTBeHHOT0o TBOpEeHMS BCETO CYIIETO.

Morna nu Takass BceneHHas, Kak Hallla, CTOJIb COBEpIIeHHAasI BO BCEX
ee cucremax, - ee ConHne, 3eMJIs, JTIOAU, TOMa, MAalllMHBI, IEPEBHU, IIBETHI,
HaceKoMble U BCE OCTajJibHOE - BO3HUKHYTbH B pe3yjbTaTe CJIy4aliHOTO CO-
eIMHEeHUs aTOMOB MocJje B3pbiBa? Kaxablii mpeaMeT, KOTOPbIii Mbl BUAUM,
SIBJISIETCSI CBUAETEIbCTBOM cylllecTBOoBaHUSA Ataxa U Beiciieit Cuibl. Tosb-
KO Te, KTO 3ayMbIBalOTCsI 00 3TOM, MOTYT pa3ragaTh 3TU 3HaKu!

"HOHCTllee, B CO3JaHUU 3€MJIM U He6a, U B CME€HE¢ MpPakKa HOYH CBE€TOM 1HA, U B

Kopadaax, mepeceKkaoIux Mops I HYXK] Jioaeil, B Boae, uro bBor ¢ nedec u3-

BOJHUT ¥ €10 BO3BPANIAET KU3Hb 3eMJje, KOrIa OHA MOHMKJIA B CMEPTH, BO BCAKOI

XKUBHOCTH, 4T0 OH pacces mo 3eMiie, B IBUKEHHN U CMeHe BETPOB, 9YTO 00Ja-

Ka MeX HeOOM W 3eMJIeii KaK CJIYr CBOMX NMepPEeroHsIoT - MOUCTHHE 3]1eCh KPOIT-

cs 3HAMeHHud g Tex, KTo padymeer” (Kopan, 2:164).

Ilepen AuIOM 3TOI MCTHHBI

Hayka XX Beka majia HeonmpoBep>KuUMble noKa3aTeabcTBa boxkecTBeH-
HoTo coTBopeHUs BceneHHOI. AHTPONOJIOTUYECKUN TIPUHIIUIT, O KOTOPOM
MBI YK€ TOBOPUJIU BbIlE, JTEKUT B OCHOBE BCeX sIBJIeHU Bo BceneHHoIt, co-
3JaHHO TaKUM 00pa30M, YTOObI B HEl MOT JXUTb Y€JOBEK, U B KOTOPOI HET
MecTa CJAy4aliHOCTH.

NHTepecHO 3aMeTUTh, YTO K MOJAOOHBIM BbIBOJAM MPUIIIU TaKxXe
y4YeHbIe, KOTOpbIe 3allluIlagiyd MaTepuanuctuyeckue uaeu. Ilon [deiiBuc,
Apuo Ilenunac, ®pen Xoitn u Pomxep [TeHpoy3 OTHIOAb HE PEIUTUO3HBIE
JIOOU, U, KOHEYHO, B UX IUIaHBI HE BXOIMJIO JOKa3bIBaTh CYIIECTBOBAHME
bora. MoxHO naxe npeAanojioXXUTh, YTO OHU ¢ 0OJIbIIOI HEOXOTOH caenanu
BBIBOI 0 boxkecTBeHHOM 3ambIciic BcenmeHHOIM.

AMepHKaHCKHI acTpoHOM JXKopmk [puHINTAlH IpU3HAETCS B 3TOM B
cBoeit kaure "CumbumoTnyeckass Becenennas":

"Kak takoe B006H_[C MOTJO CIIYYUTHCA, UYTO 3aKOHBI (I)I/I3I/IKI/I OKa3aJauchb COB-

MECTUMBIMU C KU3HbIO? KOFIla MBI pacCMaTpuBacM CYHICCTBYIOIIMUEC TaHHBIC,

Y HaC HEBOJIbHO BO3HUKAET MBICJIb, YTO BO BCEM 3TOM A OJIKHbI ObLIN OBITH 3a-

JIeiiCTBOBAHbI HEKME CBEPXbECTECTBEHHbBIE CUJIbI, WUJIU, cKopee, cuia. Bos-

MOXHO JH, 4YTO, HE€ XKe€Jad TOro, Mbl IOJYYUJIU HaAYYHOC A0Ka3aTCJIbCTBO
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npucytctBus Boiciero CymectBa? Bmemancsa nu Tyt bor u Tak 60XecTBeH-
HO COTBOPWJI JIJIST HAC kocmoc?"?.

Ateuct [pUHIITAaliH HE X0YeT BUIETh OUEBUIHYIO UCTUHY, TEM HE Me-
Hee, OH He MOXET U OTMaXHYThCs OT Hee. MeHee npeayoeXaeHHble YUYeHbIE,
HaIpoTUB, TOTOBBI MPU3HATh, YTO, MO-BUIUMOMY, BcesleHHasa Oblia co3ma-
Ha C TaKMM pacyeToM, YTOObI B Heli MOTJIM XUTh JIOAM. AMEpUKAHCKUI ac-
Tpodu3uk Xblo Pocc 3akaHUYMBaeT CBOIO CcTaTblo "3ambices U NPUHYUN IHM -
ponuu” CIESIYIOIIUMHA CIIOBAMMU:

"CotBOopuTh BeceneHHylo moyixxeH ObL1 pa3zymMHbiii Co3natenb. OH co3mall TiaH

BcenenHoii. OH co3nan nnaHety 3emias. OH co3nan Ku3Hp"2S,

Takum obOpa3oM, Hayka JoKa3biBaeT peaibHOCTb COTBOpeHUS MUpa.
Ha, ectb bor, u OH co3man Bce, YTO HaXOAUTCS BOKPYT HAac, BUAMMOE U He-
Buaumoe. OH - eAMHCTBEeHHBIN TBOpel yAMBUTEIbHOTO U HEOOBIKHOBEHHO-
ro paBHOBeCHS U YyCTpOWCTBa Heba U 3eMJIU.

Tak ciyuymnock, 4YTO B HACTOsIEe BpeMsl MaTepralu3M Ipuoodpes pe-
NyTaluio CyeBEpPHOTO, HEHAYYHOTO YuyeHUs1. AMepuKaHCKUU reHeTuk Po-
oept Ipuddut myrnuso 3amevan: "Eciaum MHe HYXeH JJIT IUCKYCCUM aTe-
WCT, I Uny Ha PakynapTeT pumocodnun, or GpU3NKOB 31eCh MAJIO TOJ'[KY"29.

B 3aknmoueHue cienyeT ckaszaTbh: KaXIblii 3aKOH (U3UMKU M Kaxaas
dusznvyeckas BeauurHa Bo BceseHHON ObLIM 3ayMaHbl ¢ TAKMM PacueTOM,
YTOOBI YeJO0BEK MOT MOSIBUThCS M XUTh. B kHure "Kocmuueckmii miman"
HeiiBuc yTBepXaacT 3Ty UCTUHY B mocjegHeM Iaparpade "Hemsrmagnmoe
BHeuaTieHue oT BoXecTBEHHOTO 3aMbicia" ",

be3 comHeHus, yctpolicTBO BceneHHOU sBiisieTCS CBUAETEIbLCTBOM
CosupatenbHoit Cunbl Annaxa. MckiouuTelbHOEe paBHOBECUE B IIPUPOJE,
BCe UeJIoBeYeCKMe CyIlecTBa U BCe TBApU - HE 3TO JIM CBUAETEIbCTBO Bhic-
mei Cunbl Annaxa u akta CotBopeHus? Pe3yabTaThl, MOJyYeHHbIE COBpE-
MEHHOI HayKoH, JIMIIb MOATBEPKIAOT UCTUHY, packpbiTylo B KopaHe 14
BEKOB Ha3as.

"Tocmoap Bam, HCTHHHO, Aiitax, KTo He00 COTBOPHUI M 3eMJII0 32 IeCTh AHEN,

U mocJjie YTBepaAunJjca Ha nmpecroJie. OH A€Hb OKYTbIBA€T HOYbI0, U BHOBb CTPEMHU -

TeJbHO cMeHsAeT ee qHeM. On Coanne corBopui, JIyny u 3emawo, u nox Csoio

ynpaBy ux nocrtasui. U e Ero nu (CioBo) Bce TBoput u npasut?! Baarocio-

BeH Ajiax, F'ocmoas mupos!" (Kopan, 7:54).






FrABA 111

PUTM
ATOMOB

Ecnun nyywine ymbl MUpa TOJIbKO C 6OJIbLUMM TPYAOM MO-
ryT NMPOHUKHYTb B TalHble SIBJIEHUS MPUPOAbl, TO Kak
MOXXHO NpeAanoJyioXXnTb, YTO 3TU ABJIEHUSA €CTb 6eccMbic-
JIeHHas CJy4ahHOCTb?

Mon AewniBuc, npodeccop TeopeTndieckom GuUsnkn 31,
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a OCHOBE MaTeMaTUUYECKUX pacueTOB yyeHble MPUIIIU K 00-

1eMy MHeHMI0, 4YTo boabmoit B3pblB mpoun3o01es 0KOJI0 ceM-

HaaluaTyW MUJJMOHOB JieT Ha3aa. Bes matepus BeceneHHol ObI-

Ja co3naHa u3 HeObITUSI B COOTBETCTBUU C YAMBUTEIbHBIM 3a-
MBICJIOM, O KOTOPOM YyXe Ijaa peub Beile. OgHako BceneHHasi, KoTopas
BO3HMKJA B pe3yjbTaTe boabiioro BaprsiBa, Moria Obl ObITh COBCEM APYTOid,
BO MHOTOM OTJIMYHOW OT Hallei.

Hanpumep, eciu O0bl moka3aTeJu YEThIpeX OCHOBHBIX CUJI ObLIU IpY-
rumu, BceneHHas cocTosijia Obl TOJBKO U3 paaualuu U NpeBpaTUiach B CBe-
TOBYIO TKaHb 0€3 3BE3[, raJlakTUuK, JIIOJACKUX CYIIECTB U BCEr0 OCTaJIbHOTIO.
Tonbko Onaromapsi COBepLIEHHOMY PaBHOBECUIO YEThIpeX CUJI MOSIBUIUCH
aTOMBI - CTPOUTEAbHBIN MaTepuall TOro, YTO Ha3bIBAETCS MaTepUEil.

Y4yeHble eAMHBI BO MHEHUM, UTO MEPBbIe JBA MPOCTEUIINX DJIEMEHTA -
BOJOPOJ U reJuil - Hayaau GopMUPOBATHCS B T€UYEHUE YEThbIpHAALIATU Ce-
KyHa mnocyie boabmoro BapbiBa. DTU 2J1eMEHTHl BO3HUKJIU BCJEICTBUE
YMEHbIIEHUST 00IIei SHTPONUU, UTO SIBUJIOCH MPUUYUHON paccCerMBaHUS Ma-
Tepuu. lpyrumu cioBaMu, cHavyana BceneHHas Oblj1a MpoCcTO HATPOMOXKIE-
HHEM aTOMOB rejus U Boaopojaa. Eciu Obl Bce TaK U 0CTaI0Ch, HE OBLIO ObI
HU 3B€3/, HU TIJIaHeT, HU KaMHeli, HU 3eMJIM, HU AePEeBbEB, HU JIOJaeil. DTO
ObL1a Obl 6e3xXKU3HeHHas BceneHHas, cocToslas BCero U3 ABYX 3JE€MEHTOB.

Yriepoa - oCHOBHAs cocCTaBjsolas XU3HU, - HAMHOTO TsIXeJiee BO-
nopona u reausi. Kak mosBuncsg on?

B nouckax oTBeTa Ha 3TOT BOIPOC yUeHBbIE CAeJalld OJHO U3 CaMbIX

YAWBUTEIbHBIX OTKPBITUI XX CTONETHUS.

CTpykTypa 3JieMEeHTOB

XuMus MpeacTaBiIsieT co00i HayKy, M3YYamIIyl0 COCTaB, CTPYKTYpPY U
CBOICTBA BEIIECTB, a TAKXKE IMIPOUCXOIIIINe B HUX u3MeHeHns. OCHOBa COBpe-
MEHHOU XMMUU - TepUOIMYecKasi CUCTEMa 3JIEMEHTOB, pa3dpaboTaHHas pyc-
CKKUM yueHbIM JImuTpuem MBaHoBuueM MeHpaesieeBbiM. Bce aieMeHTHl mepuo-
IUYEeCKON CHCTEeMBI PACIOJOXEHBI B HEil B COOTBETCTBUM CO CTPOCHMEM UX
aToMoB. Bomopon 3aHuMaeT nmepBoe MECTO B TaOJMUIIE, TTOCKOJBKY OH SIBJISIET-
CSI CaMbIM TIPOCTBIM M3 BCEX CYIIECTBYIOIIMX 3JIEMEHTOB M €T0 SIAPO COCTOUT

TOJIKO M3 OTHOTO ITPOTOHA M OJHOTO BPaIlalOIIEeToCs BOKPYT HEro 3JeKTPOHa.
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npOTOHbI HCECYT MOJOXUTEJbHBIN 3apda n ABJIAIOTCA MeJbYal I uMU

yactuuamu sapa. [eauii ¢ A1BymMsI IpOTOHAMU 3aHMMAaeT BTOPOE MECTO B Me-
puoarMYeCcKOl Tabauie. Yriaepoa uMeeT ecTh MPOTOHOB, a KUCJIOPOJ - BO-
ceMb. Bce aeMeHTHl pa3inMyaroTcs MO KOJUYECTBY COAEpPXKAIIMXCsS B HUX
MPOTOHOB.

HeiitpoH npencrasisieT coOoil elle OIHY YacTUIly, BXOASIIYIO B CO-
cTaB sAApa aToMa. B oTauuyme oT MpOTOHOB HEMTPOHBI HE HECYT BJIEKTpHUUE-
CKOTO 3apsjia, OHU HEWTpaJbHbI, OTCIOJAa U UX Ha3BaHUE.

DIEeKTPOH - TPEeThs OCHOBHAS YaCTHUIIA, COCTABJISIONIAS aTOMBI, 001a-
JaeT OTpULIATEeIbHBIM 2JEKTPUUECKUM 3apsaaoM. B Kaxxaom aToMe Kojauue-
CTBO 2JIEKTPOHOB PaBHO KOJUYECTBY NPOTOHOB. OHAKO B OTJMYUE OT MPO-
TOHOB U HEWTPOHOB 2JEKTPOHbI HE HAXOAITCs B ssape aroma. OHU Bpalia-
I0TCSI BOKPYT siipa C BBICOKOU CKOPOCThIO, UTO MO3BOJISIET MOJOXKUTEIbHOMY
1 OTPULIATEJILHOMY MOJSIM CYIIeCTBOBATh OTAEIbHO.

Paznuuus B cTpykType aTomMa (KOJUYECTBO MPOTOHOB U 3JEKTPOHOB)
OMpeaesioT pa3audyus MeXay 3JeMeHTaMHU.

ImaBHOe mpaBMJIO KJIACCUUECKONH XMMHUM COCTOUT B TOM, YTO OIHU
9JIEMEHTBI HE MOTYT MpeBpalathes B npyrue. s Toro, 4ToObl MpeBpaTUTh

Keje30 (¢ IBadllaThio MPOTOHAMMU) B cepedpo (¢ BOCEMHAAIIAThIO MTPOTOHA-
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MM), TOTPeOOBaJIOCh OBl U3BITh BOCEMb MPOTOHOB U3 sapa XKejaesza. Ho nmpo-
TOHBI CBSI3aHBI IPYT C IPYrOM OOJBIION SAEPHOU CUTON, U UX YUCTIO B SApE
MOXHO M3MEHHUTb TOJBKO B IMpoliecce simepHoii peakuuu. [TosaTomy Bce
MpoTeKarlue Ha 3eMyie peaklluu MpeacTaBasIOT COO0W XMMUYeCKUe peak-
LIMM, OCHOBAHHBIE HA OOMEHE 3JIeKTPOHAMU, U HE 3aTparuBaloT sgapa aToma.

B cpenHue Beka cyliecTBoBajla HaykKa aJxXxuMMUs, MpelleCTBEHHUILIA
COBPEMEHHON XUMUU. ATXUMUKU HE UMEJIU MpPeaAcTaBIeHU 0 mepuoande-
CKOW Tabjaule U aTOMHOW CTPYKType 2J€MEHTOB M IoJjaraju, YTO MOXKHO
MPeBPaTUTh ONUH DJEMEHT B IPYroil (Mo BMOJHE OYEBUAHBIM MPUYMHAM
JIIOOMMBIM UX 3aHSITUEM ObUIO MpeBpallleHUe Xeje3a B 3070T0). Ternepb Mbl
3HAE€M, YTO 3TOT MPOLECC HEBO3MOXHO NMPOU3BECTU B 3€EMHBIX YCJIOBUSIX.
Hns Toro, 4ToObI TaKOE MpeBpalleHNE MPOU3OIII0, HEOOXOAUMbBI OTPOMHBIE
TeMInepaTyphbl U CUJIbI NaBACHUS, KOTOPbIE HEPEaJbHO MOJYUYUTh HU B OJHOM
3eMHOI JlTabopaTopuu.

Ho »To BriosiHe peajbHO, €C/IM HAWTU MOAXOISIIIEe MECTO.

Takoe MecTo, OKa3blBae€TCs, €CTh, U OHO HAaXOAUTCS B CAMOM CepAlle

3BC3.

Aaxumuuyeckue jadopatopuu BceneHnnoii:
KpacHble THTaAHTbI

Temmepartypa, HeoOXonmuMasi IJIsI TOTO, YTOOBI IIPEOTOTIETh COITPOTUB-
JICHHWE SIIep, COCTaBISCT MOUYTH ASCITh MUJJIMOHOB I'panycoB mo Llenscuio.
Bot mouemy "anxuMusa" B peaJbHOM CMBICIE IIPOMCXOMAUT TOJIBKO Ha 3BE3-
nax. OrpoMHasi 9HepTus, BO3HUKAIONIAS HAa 3BE3[aX CPeJHEN BEIUYUHBI,
mono0HBIX CONHILY, SIBISIETCS pe3yJIbTaTOM COCIMHEHMS BOOOPOOA U TeIUS.

HMwmes B BUIy 3Ty KpaTKyIO CIIpaBKy 10 XMMUU BJIEMEHTOB, TaBaiiTe Bep-
HeMcCs K TOMY, YTO MPOU30LLIO cpa3dy xke 1nocie boabiioro B3prsiBa. Mbl yxe
TOBOPUJIU O TOM, 4TO nocJiie boabioro B3priBa Bo BeceneHHOM cyliecTBOBaIU
TOJIKO aTOMBI el U BOZOPOoaa. ACTPOHOMEI ITOJIaTaloT, YTO 3BE3IbI-COJIHIIA
(omHOI M3 KOTOPHBIX sBasgeTcs Hame ComHie) GOopMHUPYIOTCS B pe3yJibTaTe
CXKaTHsI Ta30BBIX 00J1aKOB, COCTOSIIIMX U3 BOAOPOIA U TeIUsI, 10 TaKO# cTeme-
HU, 4YTO HAaUMHACTCS TepMOsIIepHas peakivsl, B pe3yJIbTaTe KOTOPOil BOIOPOI
npeBpaiaeTcs B reauii. Tak Bo3HuUKawT 3Be3Abl. Ho Haia BceneHHast Oblia

Bce elle 0e3xku3HeHHa. {19 BOSBHUKHOBEHMS XU3HU HEOOXOAMUMBbI 0oJiee Tsi-



KpacHbie ruraHTbl - 3T0 OrpoMHbIe
3Be3abl. OHn B 50 pas Gonblue Hawero

®

conHua. B rnyGuHe KpacHbIX TMraHTOB
npoucxogsT yaueuTesibHbie npouecébl
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Anpo renusa Anpo yrnepopaa

XeJble 3JIeMEeHThI, 0COOEHHO TaKue, KaK KUCJIopod U yriaepon. JLomKHbl Ha-
YaThCs MPOIIECCHI, B Pe3yabTaTe KOTOPHIX TeJIMii CMOT OBl IPEBPATUTHCS B 3TH,
0oJiee TSKesble DJIEMEHTHI.

Oka3sbiBaeTcs, "3aBogaMU" 1O MPOU3BOACTBY TAXKEIBIX 2JI€MEHTOB SIB-
JITIOTCS KpacHBIE TUTAHTHI - KJIacC 3Be3M, KOTOPBIC B MATHIECAT pa3 00JbIIIe
CousHua.

TemIepatypa KpacHBIX THTAHTOB TOpa3ao BHIIIC TeMIIepaTyphl 3BE31
COJTHEYHOTO THUMa, U MO3TOMY OHU MOTYT jAejiaTh TO, YTO HE MOTYT Apyrue
3BE3Jbl: OHM IIPeBpaIaloT reJuii B yriaepon. OqHaKo maxe A1 KpaCHBIX TH-
TraHTOB cIeJIaTh 3TO He IpocTo. Kak roBoput acrponoM Ipunmraiiy: "Jlaxe
Tenepb, KOraa Mbl HMeeM OTBeT (Ha TO, KAK OHH 3TO [1eJal0T), MeTOd, KOTO-
Phlii OHH MCIOJIB3YIOT, KaXKeTCS ylll/IBHTeJILHbIM"3 2

ATOMHBII Bec rejausi - 2, T.e. €ro SApO COCTOMT M3 ABYX IPOTOHOB,
aTOMHBII Bec yriepona - 6. [Ipu daHTacTUYeCKU BBICOKUX TeMIlepaTypax,
KOTOpbIe LIapsIT Ha KpacCHBIX TMraHTaxX, TPU aToMa IeJiusl COEAUHSIOTCS B
OIMH aToM yriaeponma. Ho, Kkak MBI cKazalu, caejaaTh 3TO Helerko. [louru
HEBO3MOXHO 3aCTaBUTh IBa aToMa TeJIsI 00BbeIUHUTHCSI, HE TOBOPS YK O
Tpex. Ho kak ke Torma cCoeAMHMJIUCH IIECTh HEOOXOAUMBIX AJS yrjiaepoaa
MPOTOHOB?

DTOo ABYXCTyMeHuaThlil mpouecc. CHavaia 1Ba aToMa rejinsl COeAUHSIIOT-
CSI B TIPOMEXKYTOUHBIN 3JIEMEHT C YETHIPhMS IIPOTOHAMU U YETBIPHbMS HENTPO-
Hamu. 3aTeM K MPOMEXXyTOUHOMY 2JIeMEHTY N100aBIsIeTCS TPETUIl aTOM TeJlus 1

00pasyeTcs aToM yriepoja ¢ HIECThIO TPOTOHAMU U IIECTHI0O HEUTPOHAMH.
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Ype3sBbiyaiiHO HEYCTOM4YUBBLINA U30TON
Gepunnus, CoO3peBaloWmnii BHYTPU
KPacCHbIX TMraHToB

YcToiumeslii usoton 6epunnus (Be),
cyLiecTBylOWunii Ha 3emne.

ITpomMexyTouHbIll 37eMeHT - Oepuiamii. bepunnuii BcTpeyaeTrcs Ha
3eMiie, HO OEPUIINI KPACHBIX TUTAHTOB OTJIMYAETCS OT HETO OJJHUM OYEHb
BaXXHBIM CBOUCTBOM. OH COCTOUT M3 YEThIPEX MPOTOHOB U YEThIPEX HEUTPO-
HOB, B TO BpeMsl KaK 3eMHOI OepuJUinii UMeeT MSATh HEUTPOHOB. bepuyinii
KPaCcHBIX TUTAHTOB - 3TO HECKOJbKO BUJOU3MEHEHHBIH BapuaHT 3€MHOTO
OepuaIus, TO, YTO B XUMUM Ha3bIBaeTCs "M30TOmOM".

A Tenepb Hac XAET HacTosIIass HeoXUAaHHOCTb. M3oTom Gepuiius
KPaCcHBIX TMTAaHTOB YJAMBUTEJIbHO HECTOWKMII. YueHble, KOTOPbIE U3y4yalu
3TOT U30TOIM, YCTAHOBUJIM, UYTO, KaK TOJBKO OH OOpa3yeTcs, OH BHOBb pac-
nagaercs 3a 0,000000000000001 goaio ceKyHbl.

KaxuM xe 06pa3oM CTOJb HECTOWKUI U30TON OEpUILINS, CTOCOOHBII
¢opMupoBaThCS U pacnanaThCcs B KpaTyaiilliie CPOKHU, B COCTOSIHUU COEIU-
HUTbHCS C aTOMOM TeJIUSI U TIPEBPATUTHCS B aTOM yrjieponaa? OTo Bce paBHO
YTO MOMBITATHCS MOJOXUTh TPETU KUPIIUY HA ABA APYTUX, KOTOPbIE pasJe-
taiotcs B TeueHue 0,000000000000001 monm ceKyHIbl, KaK TOJIbKO BO3HUK-
HET KOHCTPYKIMS U3 TPEX KUPMUYEH, T1e OJUH PaCIIOIOXeH MOBEPX APYro-
ro. Kakum o6pa3zoM 3TOT MpoILEcC OCYLIECTBISIETCSI HA KPACHBIX TUTaHTax?
DuU3MKM N0JITO HEJOYyMeBaJIU 1O 3TOMY MOBOJY, He Haxonasi oTBeTa. Hako-
Hell aMepuKaHCKUU acTpodusuk Dapun CanmneTep Hallea KA0Y K pa3raike

3TOM TaliHBI, BBeAs MOHATUE "aTOMHBII pe3oHaHC".
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Pe3onanc u a1BOJHON pe30HAHC

Pe3oHaHc moHUMaeTcs KaK paBEeHCTBO YaCTOTHI KoJieOaHU T NBYX pa3-
JIMYHBIX TE.

[IpocToit npuMep U3 KU3HU MOXKET JaTh HaM MpPEACTaBIeHUE, O TOM,
4TOo (GU3MKHU MMEIOT B BUAY IOA "aTOMHBIM pe3oHaHcoM". [IpencraBbTe ce-
0e, 4TO BHI U Balll peOEHOK HaXOIUTECh Ha UTPOBOM IJIOIIANKE C KaYeSIMU.
PebeHOK cuaAMT Ha KavyessiX, BBl TOJIKaeTe Kauyejan, 1 peOeHOK HauMHaeT Ka-
yaThcsa. UTOOBI Kaueaw He OCTaHABIMWBAJINCh, BB BCE BpeMs TOJKaeTe UX .
Ho ouenb BaxeH puTMm 3Tux TonuykoB. Kaxablii pa3, korma Kayeau oKasbl-
BAIOTCSI HapaBHE C BaMU, Bbl B HYXXHBIA MOMEHT, T.€. KOTJa Kauyelu JOCTH-
raloT caMOil BBICOKOI TOYKM B JBUKEHUU IO HANpaBJIEHUIO K BaM, TOJIKae-
Te uX. Ecu BBl TOJIKHETE KavyeJu CAUIIKOM paHo, TO TIPOU30UIeT COOl pUT-
Ma IBUXCHMS, €CJIM K€ TOJIOK OyIeT MpOU3BEeIeH CIUIIKOM ITO3IHO, TO Ba-
LY yCUIUS OYAyT HAalpaCHBI, IOTOMY YTO Ka4yeJd YK€ HAYHYT ABUXEHHUE OT
Bac. JIpyruMu cioBaMu, 4acToTa TOJYKOB [OJXKHA COOTBETCTBOBAThH YaCTO-
T€ MOJIOXEHUI, KOTIa KauyeJIu 0Ka3blBalOTCS BPOBEHb C BAMMU.

®Du3ukKu Ha3bIBAIOT TakKoe "COOTBETCTBUE YacTOT" pe3oHaHCOM. [IBu-
KeHHMEe Kadejied MMeeT OIpenc/ieHHBI YyPOBEHb YaCcTOTHI: HAIIpHUMEpP, OHU
JOCTUraloT Bac Kaxzablie 1,7 cekyHabl. Pasymeercs, eciiu Bbl 3aXOTUTE, BbI
MOXKETe U3MEHUTh YacTOTY ABMXEHMs Kadyejeil, HO, €CJIM Bbl ClejacTe 3TO,
BaM TaKXe IMPUIETCS U3MEHUTh 4YaCTOTY TOJYKOB, B IPOTMBHOM CJIyyae Ka-
yeJr He OyoyT KayaTbCs pI/ITMI/I‘{HO33.

Tak ke, Kak pe30HUPYIOT BAa WU OoJjiee ABUXKYIIUXCS Tea, pe3o-
HaHC MOXET BO3HUKHYTb, KOTJa OHO IBUXYIIEECS TEJO BBI3bIBAET IBUXE-
Hue apyroro. Takoil Tun pe3oHaHca yacTo HaOJIOAAETCSI B MY3bIKaJbHBIX
MHCTPYMEHTAaxX M Ha3blBaeTCs "aKycTUUYeCKMM pe3oHaHcoM". Hanpumep, oH
MOXET BOBHUKHYTH MEXIY ABYMsI XOPOIIIO HACTPOEHHBIMU CKpunkaMu. Ec-
JIV Ha CKPUITKE UTPAIOT B KOMHATE, B KOTOPOUl HaXOMUTCS Apyrasi CKpUIKa,
TO €€ CTPYHBI OyAyT BUOPUPOBATH U IMPOM3BOAUTH 3BYK, JaXe €CAU HUKTO
He KacaeTcs e€e CTPYH. DTO MPOUCXOAUT IIOTOMY, YTO 00a HUHCTPYMEHTa ObI-
JIM HACTPOEHBI Ha OJHY U TY Xe 4acTOTy, BUOpaLus CTPYH OAHOM U3 CKpU-
IMOK BBI3BIBAET BUOPAIIMIO CTPYH npyroﬁ34.

DTO TpocThie MPUMEPHI pe3oHaHca, KOTOpbIE JIETKO Hab0omaTh B
Ku3Hu. B ¢usuke cymecTByoT Apyrue, 0ojiee CIOXHBIE TUMHI pe30HaHCA.

Tak, B ciiyyae ¢ aTOMHBIMH SIIPaMU PE30HAHC MOXET OBITh OYEHb CIOKHBIM
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1 HEOOBIKHOBEHHO YyBCTBUTEJIbHBIM K PA3JTMYHBIM BO3AEUCTBUSIM.

Kaxnoe sinpo atoma obyiagaeT omnpeaejeHHBIM YPOBHEM €CTECTBEH-
HOU BHEPruu, KOTOPbI DU3UKN CMOTIU OMPEAETUTh TOJIbKO TMOCEe JIN-
TEJIbHBIX MCCIENOBAHUN. YPOBHU 3TOW dHEPruu abCONIOTHO pasHbie. TeM
He MeHee ObLIO OOHAPYKEHO HECKOJIbKO PeIKUX CIydyaeB pe3oHaHCca aTOM-
HbIX saep. Korma Takoit pe3oHaHC BO3HUKAET, IBUKEHUE siAep HAaXOAUTCS B
TapMOHUM APYT C IPYTOM, KaK B ciIydyae ¢ KauyeasaMU WU CKPUTIKOU. Bax-
HBIM OOCTOSITEJIBCTBOM SIBJSIETCSI TO, YTO 3TOT PE30HAHC YCKOPSET siAepHbIE
peakiuu, 94TO He MOXET HEe 0Ka3aTh BO3JMEUCTBUS HA sapa aToMOB>>.

DaBun Canmnerep, udydas Npolecc CO3AaHUs yrjiepoaa Ha KpacHbBIX
TUTAaHTaX, BbICKA3aJ MPEAINOT0XKEeHUE, YTO MEXAY TerueM U OepUIIueM cy-
IECTBYET PE30HAHC, KOTOPBIN CITOCOOCTBYET COEIMHEHMIO aTOMOB T'eJius C
OepuJIneM, YCKOPSS 3Ty peakKlHWio. DTO MOTJO OBl OOBSICHUTH MOJOOHYIO
peaxkluio Ha KpacHBIX TMTaHTaxX, OJHAaKO MOCIeAYIONIMe UCCIeIOBaHUS HE
MOATBEPAUIIN TAaHHOE TIPEAMOTOXEHNUE.

ActporHoM Ppe3 Xoiis1 TakKe 3aHUMAJICS 3TUM BOIpocoM. OH MPOABUHYJI
uneto Canmnerepa HeCKOJIBKO Jabliie, BB TO-
HsTHE "ABOHOTrO pe3oHaHnca". X0oill TOBOPWII, YTO
JIOJKHO CYIIIECTBOBATh JBAa PE30HAHCA: ONWUH -
KOTOPBI cOCOOCTBOBA Obl COEAMHEHUIO NBYX
aTOMOB TeJIsl ¢ OepuTueM, U IPYyTroit - KOTOPbIA
3aCTaBiIsiI Obl TPETMI aTOM TeJvsl TPUCOEIM-
HUTBCSI K BTOM XPYMKOil KOHCTpyKumu. Hukro
He moBepua Xoity. Bbuto mocraroyHo TpyaHO
MPUHSATH MBICTb O BO3HUKAIOIIEM Jaxe OAWH
pa3, abCOJIIOTHO TOYHO PACCUYUTAHHOM PE30HAH-
ce, M yX COBEpIIEHHO HEBO3MOXHON Kazaiach
BEPOSITHOCTD IMOSIBJICHUSI TAKOTO PE30HaHCa BTO-
poii pa3. Xoils MpoBOAUI CBOU MCCIIEIOBAHUS B

TEUYCHUE MHOTI'MX JIET 1 B KOHIIC KOHLIOB JOKa3aJl,

®pep Xoin nepBbIM OTKPbIT YAUBUTENIbHOE
paBHOBecCHE iAEPHbIX peakuii, NPoTeKalLWmnx
Ha KpacHbIX ruraHtax. Xora cam Xown - ateucr,
OH He MOT He NMpu3HaThb, 4TO NoAJO06HOe
paBHOBecue HEBO3MOXHO OObSACHUTDL
cny4yaHocTblo. B ero yctpoiictee npucyrcTteyeTt
TWaTtenbHO NpoAyMaHHas uenb
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YTO €ro MBICJb OblIa MPaBUIBHOM: NeHCTBUTENIbLHO, HA KPACHBIX TMTaHTax MMes
MECTO JBOMHOI pe30oHaHC. B onpenesieHHbI MOMEHT B YHUCOH HAUMHAIU PE3OHU -
poBaTh aBa aToma reyus, 1 B reueHue 0,000000000000001 monm ceKyHIbI TTOSIBIISIII-
csl HEOOXOMMMBIN ST co3laHus yriaepoaa atoM Oepuinus. xopxk [puHiTaitn
MUILIET, MoYeMy IBOWHOM pe3oHaHC MpeAcTaBisieT cOO0Oi yAMBUTEIbHBIN MeXa-
HU3M:
"B 3TOM yIMBUTEIbHOM SIBICHUU YYACTBYIOT TPU Pa3IMYHBIX BJIEMEHTA - Te-
Ui, OCpUJUIUIA U YIJIepOd - 1 BO3HUKAIOT JBa OTJIMYAIOIIMXCS OPYr OT Apyra
pe3oHaHca. TpyIHO MOHATh, MOYEMY siApa 3TUX DJIEMEHTOB TaK XOPOIIO B3a-
WMOJICHCTBYIOT APYT ¢ ApYroM. JIpyrue siiepHbic peakiiuyi He MPeacTaBIsIIOT
c000il TaKoil yAUBUTEIBHOM IIENTOYKM OJArONMPUSITHBIX BO3MOXHOCTEH. DTO
BCE€ PABHO YTO OOHAPYXUTh PE30HAHC MEXIY JJETKOBBIM aBTOMOOUIIEM, BEJIO-
cuIenoM u rpy3oBukom. ITouemy ke TOraa Takue pasHble CTPYKTYPhl BEJIMKO-
JIETIHO B3aUMOJEHCTBYIOT APYT € ApyroM? A Belb OT 3TOr0 3aBUCUT Hallle Cy-
1[eCTBOBAaHUE U CYlLIeCTBOBaHUE BceX (POPM KU3HU BO Beenennoii">C.
HeckonbkuMu rogaMu mo3xke ObLJIO YCTaHOBJIEGHO, YTO 3JIEMEHTHI, MO-
JOOHBIe BOAOPOIY, TaKKe BO3HUKJM B pe3yabTaTe TaKUX YAUBUTEIbHBIX pe-
30HaHCOB. [TociemoBaTenbHbIN MaTepuanucT Open Xoiia, OTKPBIBIIANA 3TU
"HeOOBIKHOBEHHBIE TIpeBpalleHus", BBIHYXAEeH OblI Mpu3HaTh B KHUre "la-
JIJaKTHUKa, SApa U KBazaphl', UTO IBOWHON pe30HAHC SIBISETCS Pe3yJbTaTOM
HEKOEero 3aMbicja, a He MPOCTOro COBHaLLeHI/Iﬂ37. B npyroii cratbe OH nucan:
"Ecnu Obl BBl 3aXOTEJU CO3[aTh YIJIEPOA U BOAOPOJ B PABHBIX KOJMYECTBAX
MOCPEJACTBOM 3BE3IHOTO SIIEPHOTO CUHTE3a, BaM MPUIILIOCH Obl YCTAHOBUTH
Te YPOBHU DHEPrUU, KOTOPbIE XapaKTEPHbI TOJbKO 1Jisi HUX. PasymHOe 00b-
sICHeHUe 3TUX (HAKTOB MpeArnojaraet, YTo HekKuii Beicinunit MHTEIEKT mo3a-
GaBuiics ¢ GU3UKOIN, XUMUEH U OMOJIOTHEH W YTO B MPUPOJE HET HUKAKUX
CJIETIBIX CUJI, O KOTOPBIX CTOMUJIO Obl TOBOPUTH. Huca, MmojiydueHHbIe HA OCHO-
BaHUU 3TUX (PAaKTOB, KaXYTCS CTOJb BMEYATISIOIMIMMU, YTO HET HUKAKUX
MPUYMH MOJABEPraTh COMHEHUIO 3TO sakiouenue?,
Xoiia 3as9BUJI, YTO YyY€HbIE HE JOJIKHBI OCTaBUTh 0€3 BHUMaHUS 3TOT
Hen30eXXHBI BBIBOI:
"4l He BeplO, UTO YUCHBIN, KOTOPBII M3yyall 3TU JaHHbIE, HE MpuIlIea Obl K 3a-
KJIIOUEHUIO, YTO 3aKOHbI AAePHOI (PU3UKH OBLIU CO3JaHbI C YUETOM TEX MOCJIE] -
39

CTBMii, KOTOPbIE OHH BbI3BIBAKOT BHYTPH 3B€3]]

Drta nmpocTtas UCTUHA Oblia packpbita B KopaHe 14 cToneTuit Tomy Ha-
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3a7. AJJIaXx TOBOPUT O TapMOHWHU COTBOPEHUs] Hebec B clieayloleM asTe:
"ViKeqb He BUIMTE Bbl, KaK AJuiax mocTpoua cemb Hedec psagamu?” (Kopawn,
71:15).

Manag aaxumudeckas jsadoparopusa: ColHue

IIpeBpaleHue rejuss B Yyriaepoa - 3TO aJxXMMHUYecKass peakius, BO3-
MOXHasl Ha KpaCcHbIX rMraHTax. Ha MeHbIIMX MO pa3Mepy 3Be3aax, Mmomaoo-
HbIX Hamemy COJHITY, TPOUCXOAUT GoJjiee YIIPOIIeHHAs aJXUMUUeCKast pe-
akuusa. CoJHIIe TIpeBpallaeT BOAOPOA B TeIUil, UTO ABISIETCS UCTOUHUKOM

€ro DHEPTUH.

Dra pc€akuud HE MEHEC BaXHa IJid Hallero CyeCTBOBaHUA, YEM pPEC-

ConHue - 3TO rUraHTCKWil SiAEepHbIi peakTop, B KOTOPOM B pe3ynbraTte
npeepaweHnus aToOMOB BOAOPOAAa B resuii NOCTOSSHHO MPOM3BOAUTCS Tensno.
YaueneHue Bbi3biBaeT HEOObIKHOBEHHAsi TOYHOCTb, C KOTOPOW 3TM peakuuu Ha
ConHue ypaeHOBelleHbl. Maneiilume U3MeHEHUS OAHOW M3 CUJ, YNPaBASIOLWMUX
peakuusimm, MOryT NPUBECTU K UX OCTAHOBKE UM PaspyLINTENIbHOMY B3PbIBY
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Slapo BoAaopoAa ¢ OAHUM MPOTOHOM Anpo renua c AByMS NPOTOHaAMU U
ABYMS HEUTPOHaAMN

PABHOBECWUE CUN, YNPABNAIOWUX PEAKLLUEN HA COJTHLUE

1) BBepxy: 4eTbipe aTomMa BOA0OPOAA, COEAUHSSACh, 0Opa3yioT OAUH aTOM renus

2) BHu3y: 3TO ABYXCTyneH4aTbii npouecc. CHayana aBa atoma BOAOPOAA COEAUHSIOTCS
1 06pasyioT AEeATPOH. ITO NpeBpallLeHne NPoTeKaeT 0O4eHb MeJIeHHO, NnoaTomy ConHue
BCE BPeMsi OCTaeTCsl ropsiymm

3) Ha cnepyloweii ctpaHuue: ecnu 6bl 6onbLuag saepHas cuna Gbiyia HaMHOro cnabee,
BMECTO AeilNTpoHa o6pa3oBbiBasnics Obl AN-NPOTOH. OAHAKO Takaa peakums HeBO3MOXHa -
Yepes HeCKOJIbKO CEeKYHp, nocnefosan Obl B3pbiB pa3pyLUUTENIbHO CUJIbI

fAlapo Bopopona ¢ OAHUM Anpo nenTpoHa C OAHUM
NMPOTOHOM MPOTOHOM U OAHMUM HEMTPOHOM
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aklL1K, UMEIOIIe MECTO Ha KpaCHBIX TUranTax. bojee Toro, saepHas peak-
nusg Ha CoJHIE, TaK Xe¢ KaK peakKIHWU, IMPOoTeKalollne Ha KpacHBIX THTaH-
Tax, - 9TO XOPOIIO CIUIAHMPOBAHHBIN ITPOIIECC.

Bonmopon - sjaeMeHT, HEOOXOAUMBIM [JIsI OCYILIECTBICHUS 3TOM peak-
WU, SIBISETCS TPOCTEUININM 3JIeMeHTOM BcelleHHOI, ero sSapo COCTOMT
BCEro JIUIIb M3 OOHOTO MPOTOHA. B gape reausd nBa MpOTOHA U ABa HEUTPO-
Ha. Ilpouecc, nmpoucxondmuii Ha CoJHIIE, MpeacTaBaseT coO0i CIUgHUE
YyeThIpeX aTOMOB BOIOPOAA U OJHOIO aToMa reiusl.

Bo BpeMst aToro mpoiiecca BHICBOOOXIAETCS OTPOMHOE KOJTUYECTBO
sHepruu. IlpakTuuecku BCs TeIJIOBas U CBETOBasl YHEPrUs, HOCTUTAIOIIAS
3eMiin, ABIASETCS Pe3yabTaToM siaepHoi peakuuu Ha CoJHIe.

Kak peakumm Ha KpacHBIX TUTaHTaX, TaK M COJTHEUHAs sSaepHasl peak-
LUsT, MOTYT TIPOMCXOAUTh, OKAa3bIBACTCS, TOJIBKO MPH HAJIUUYUU 1EJIOTO psiaa
HEOXUIAHHBIX YCI0BUil. HEBO3MOXHO IIPOCTO COEAMHUTD YEThIpE aTOMa BO-
IOpoda M MPEeBPATUTh UX B Teanii. YTOOHBI 3TO IMIPOU30IIIO, HEOOXOINM ABYX-
CTYMEHYaThIi Mpolecc, MOA00HBI TOMY, KOTOPBIi IPOUCXOAUT HAa KPACHBIX
rurantax. Ha mepBoM aTame nBa aToMa BOoIopoja, COeAMHUBIINCH, 00pa3yioT
NMPOMEXKYTOUYHOE AP0 - NeHTPOH, C OMHUM IIPOTOHOM U OJHUM HEHTPOHOM.

Kakas cuya HacTOJbKO BeJMKa, YTO MOXET CO31aTh NEUTPOH, CMe-
maB aBa siapa? DTo - Ooabllasg saepHas cCujia, oJHa U3 OCHOBHBIX cus Bce-
JICHHOI, 0 KOTOPOU peub yXKe IIIjIa BBIIIEe. DTO caMasl MOIIHAas sAaepHasT CH-
Jla Bo BcesleHHO, KOoTOpas B MUJIJIMApI B TPEeTheil CTEIMEHU pa3 IIpeBhIIIaeT
rpaBUTALIMOHHYIO cujy. HUYTO, KpoMe 3TOM CUJIbI, HE MOXET COCIMHUTH
IBa sApa TaKUM 00pa3oM.

Jlto6onbITHO TO, 4YTO, KaK ITIOKa3bIBalOT MHCCICAOBAHMUAI, OosbuIas

fapo Bogopoaa cC O 4HUM fapo AM-nNpoToHa ¢ AByMS
NPOTOHOM npoToHamu
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sepHasl cuja BeJMKa POBHO HACTOJbKO, HACKOJbKO 3TO HEOOXOAUMO IS
naHHo#W peakuuu. Eciam Obl oHa Oblia 4yyTh ciabee, oHa oKa3ajach Obl He-
CIIOCOOHOI cOenMHUTH ABa sgapa. B Takom ciydae naBa mpoOTOHA, MPUOIM-
3UBILIUCH APYT K APYTY, TYT XXKe& Hayaau Obl OTTAJIKUBATHCS, U COJTHEUHAs pe-
aKIMs MpeKpaTugach Obl, He ycrieB HavyaTbcs. Jpyrumu cioBamu, CoHIle
He cyllecTBOBao OBl KakK 3Be31a, u3ayyarolias sHepruio. [1o aTomy moBony
Hxopax IpuHiiraiitd ropoput: "IIpu ycjaoBumu, 4To GoJiblIas sAepHas CHJIA
0oKa3saJjachb Obl YyTh MeHbIlle, CBET BO BcesleHHOiT HUKOrIa Obl He saxerca" .

C apyroit CTOpOHBI, YTO ObI MPOM3OIILIO0, €CJIU OBl 3Ta cuja Obljia YyTh
o6osbmie? YToObl OTBETUTh Ha 3TOT BOIPOC, HEOOXOAMMO OoJiee AeTalibHO
paccMOTpeTh Ipollecc IMpeBpallleHus OABYyX aTOMOB BOAOpOAa B AEUTPOH.
CHayajsa OOMH U3 MPOTOHOB TepPsSieT CBOU 3JIEKTPUUYECKUI 3apsil U CTaHO-
BUTCSI HEeUTpoHOM. HelTpOH npu COeAMHEHUN C MIPOTOHOM O0Opa3yeT aeii-
TpoH. CHia, BeI3BIBAIOIIAsl 3TO COETUHEHNE, TIpeACTaBIsIeT COO0I OOIBIIYIO
SIEePHYIO CUITY, a CHUJjIa, KOoTopas MpeBpaniaeT MPOTOH B HEUTPOH, 3TO Maast
anepHas cuiga. OgHaKO OHa MaJia JHIIb OTHOCUTEIBbHO, M eif JOCTATOYHO
IeCITH MUHYT, 4TOOBI OCYIIECTBUTh 3TO IIpeBpameHne. Ha aToMHOM ypoB-
HEe 3TO OYEeHBb OOJIBIION ITEpUOa BpeMEHH, U 3Ta CUJIA 3aMelIsgeT CKOPOCTh
peakmuu, ¢ KOTopoit oHa mpoTekaeT Ha CoJIHIIE.

JlaBaiiTe BepHEeMCSI K HalleMy BONPOCY: YTO CIYYUJIOCH Obl, eciu Obl
Oosblas saepHas cuia 0blaa uyyTh 6osbiie? Peakuus Ha CojiHLIE B TAKOM
ciydae ObLTa OBl COBEPIIEHHO WHOM, IMMOCKOJBKY Majas saepHas cujia He
yJacTBOBaJia OBl B 3TOI peakIInu.

Ecnu Ob1 Gonblas siaepHas cuia Oblia 0ojbllie, YeM OHA €CTh, OHa
cMorIa OBl COeIMHUTD IBa ITPOTOHA B ONWH cpa3y Xe, W el He IPUIIIOCH OBl
XIATh OeCSITh MUHYT, ITOKa MPOTOH He MIPeBpPaTUTCSI B HEUTpoH. B pe3yib-
TaTe 3TON peaKIHWU IMOSIBUIOCH OBl OMHO SIAPO C ABYMS IMPOTOHAMH BMECTO
OJTHOTO JIeHTpOHAa. YUYeHble Ha3bIBAIOT TaKoe AP0 "TU-IpOTOHOM". DTa 4a-
CTHIIA CYIIECTBYET TOJBKO TEOPETUICCKH, ITOCKOJIBKY €€ HUKTO HUKOTAa He
Habnogan B eCTeCTBEHHBIX ycioBusax. Ho mpu Oonee MouiHO¥W OOabIlION
anepHoi cuiae Ha CoJiHIIE OBLIM OBl peajbHBIC, a HE TeOpeTHYeCcKHue "mu-
MPOTOHBI". 3HAYUT JIX 3TO, YTO, UCKIIOUMB CTAANIO MIPpEeBpalllecHUs IPOTOHA
B HEMTPOH, MBIl UCKIIIOUMJIIN OBl U TOT "peryasaTop”, KOTOPBIM 3aMeaIseT pa-
6oty "nmBurartens” ConaHua A0 HYXXHOTO ypoBHA? JXopax I[puHmITAliH 00BH-

SICHSIET, YTO IIPOM3OIIJIO OBl B TAKOM CJIydYae:
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"ConHIle UBMEHUIOCH ObI, TOCKOJbKY MEPBOI CTaAMel CO3MaHUS Teaus Obl-

J10 6B 0Opa3oBaHMe "AU-TIpoTOHA", a He meiiTpoHa. M aTa peakuus BooOIIe

He BKJII04Yaja Obl CTaaMIO IpeBpalleHUsI IPOTOHA B HeMTpoH. Maas simepHas

cuJia He ydyacTBoBaJja Obl B 9TOM IIpoliecce, JeiicTBOBala Obl TOJIbKO OOJIbIIAs

saaepHas cuia, U B pe3yiabrate CoIHIE TTOJYYMIO Obl TAKYI0 MOIIHYIO, TAKYIO

HeyIpaBJsieMyl0 DHEPruio, 4TO OHO, KaK U Jmobas Apyras mogoOHas emy

3Be3/1a, TOTYAC B30PBaJOCh ou"t

B3pwiB CosHIIa BocmjlaMeHMJT ObI BCIO CUCTEMY, M Hallla rojayobas Tia-
HeTa MTHOBEHHO cropeJia 0bl 1oTja. OQHaKO, MOCKOJbKY OoJibllas saepHas
cuja abCOJIOTHO TOYHO paccuMTaHa M OKa3blBA€TCS HU CIAMUIIKOM CUJIBHOM,
HU CJIUIIKOM cJ1aboii, 3B€3bl CITOCOOHBI U3JydaTh CBET U DHEPTUI0 MUJIIM-
apanl JieT. UMeHHO 3TOT aOCOIIOTHO TOYHBINM pacueT aejaeT XU3Hb Ha 3eM-
e Bo3MoxXHou. Ilpum ManeitmemM OTKJIOHEHMM OT 3TOrO IJlaHA 3BE3Jbl
(Bkutouast Hate CoJIHIIE) HE CMOTJIM Obl CylIeCTBOBAaTh TaK, KaK OHU CylIe-
CTBYIOT, M B30pPBaJUCh Obl B TeU€HUE KOPOTKOTO BPEMEHU.

Hpyrumu cinoBamu, cTpykTypa ColHLA He SBJSIETCS HU CIAy4aillHOM,
HU CO3JaHHOU MPOU3BOJbHO 0€3 BcsKoro miaHa. HanpoTtus, Aniax co3aan
CoJtHIIe, YTOOBI JIIOAM MOTJM XUTh, KaK CKa3aHO B asTe:

"N Coanny u JIlyHe Ha3HAYUI CPOK JABUKEHbs"

(Kopan, 55:5).

IIpoTOHBI M 3JIEKTPOHBI

o cux mop Mbl paccMaTpUBaJu BOIIPOCHI, CBSI3aHHbIE C CUJIAMM, KO-
TOpble BO3JEHCTBYIOT Ha aTOMHBbIe sapa. B aTome cyliecTByeT elle OJHO
OuYeHb BaXXHOE paBHOBECHE: paBHOBECHUE sIApa U DICKTPOHOB.

IIpoue roBops, 3JEKTPOHBI BpalllalOTCS BOKPYT siapa. DTO MPOUCXO-
JIUT BCJIEICTBUE BO3HUKAIOIIETO 3JEKTPUUECKOTO 3apsijia. DIEKTPOHBI UMe-
0T OTpUILIATEAbHBIN 3apsil, a IPOTOHBI - IOJOXUTENbHBIN. [IpOTHMBOITOI0XK-
HBIe 3apsabl MIPUTATUBAIOTCS APYT K APYTY, TO3TOMY 3JIEKTPOHBI MPUTITU-
BAIOTCA K SIAPY. DICKTPOHBI TaKKe IBUXYTCS C OFPOMHON CKOPOCTHIO, KO-
TOPOIi IPU HOPMaJIbHBIX YCIOBUSIX XBATUJIO ObI, YTOOBI OTOPBATh UX OT SIJI-
pa. BTu nBe CUJIHI (TATOTCHUS M OTTAJIKMBAaHUSI) cOAJTaHCHMPOBAHBI TaKUM
00pa30oM, YTO BJIEKTPOHBI BpalllalOTCs 110 CBOMM OpOUTAM BOKPYT sipa.

ATOMBI TaKKe YpaBHOBEIIECHBI B OTHOIIEHUM MX DJICKTPUIECCKOTO IT0-

TEHIIMAJa: YMCJI0 BPAIIAIOIINXCS 3JeKTPOHOB PaBHO YHCJY MIPOTOHOB B SIApe



Macca n o6bem npoToHa
HaMHOro GoJsiblie Macchl U
o6bema 3/1eKTpPoHa.
CTpaHHO, HO 3Tu aBe
YyacTuubl UMEIOT paBHble
(x0T M NPOTUBOMNOJIOXHbIE)
aneKTpuyeckue 3apaabl,
Nno3TOMY UX aTOMbI
3/IeKTPUYECKUN HENTPaJbHbI

OneKTpoH

(HampuMep, KMCJIOPOI MMEeT BOCEMb IIPOTOHOB M BOCEMb 3JIeKTpOHOB). Ta-
KUM 00pa3oM, 2JeKTpuUyecKkas Cujaa aToMa ypaBHOBEIIMBAETCS, U OH CTaHO-
BUTCS 3JICKTPUICCKHN HEUTPaAIbHBIM.

B »>T0i1 0YeHBb MPOCTOIl cXeMe eCTh OOWMH MOMEHT, He 3aMcUYeHHBIN
MHOTUMHU YUYeHBIMU. [IpOTOH HEMHOTO 0O0JIbIlIe 3JIEKTPOHA U IO pa3Mepy, U
mo Becy. Ecinm mpencTaBuTh, 9YTO 3JICKTPOH paBeH KalllTaHY, TO IPOTOH Oy-
IIET pa3MEepOM C UeJoBeKa: OHU COBEPIICHHO He MOXOXHM APYT Ha Ipyra.

Ho ux snexrpuueckue 3apsiabl paBHbI!

st 3TOro HeT HUKAKO# SIBHOW MPUYMHBI, ¥ 3JICKTPOHA OTPUIIATEIIh-
HBIH 3apsII, a y IPOTOHA - TOJOXUTENbHBIN. KpoMe ToTo, Macca 3JIeKTpoHa
HaMHOI'O MEHbIIIE MacChl MPOTOHA, U, CJAENOBaTEJIbHO, C TOYKHM 3PEHUS J0-
TUKH 3JICKTPOH JOJIKEH 00J1amaTh MEHBIIUM 3JICKTPUUCCKHUM 3aPSITOM.

Yto npousouuyio 0bl, eciu Obl 3TO ObIJI0 Tak? B TakoM ciyyae Bce aTo-
Mbl BceneHHOM umenu Obl HE HEMTpadbHbBINM, a MOJOXUTEAbHbIN 3apan. U,
ITOCKOJIbKY ONMHAKOBBIC 3apsIbl OTTAJKHWBAIOTCS, BCe aTOMBI BceleHHOU
CTPEMIINCH OBl OTTOJNKHYTHCS OPYT OT APyra, U MaTepus B TOM BHUIE, B Ka-
KOM MBI €€ 3HaeM, He MoTJia Obl CYILIECTBOBATD.

YTto npousouno Obl, eciid Obl TaKOE CTajl0 BO3MOXHBIM U KaXXIbIi
aToOM HayaJj Obl OTTAJIKMUBATLCSI OT IPYTroro aroMma?

IIpousomau 66 HEOOBIKHOBEHHbIEe Beliy. aBaiiTe HauHEM C TOTO,
YTO U3MEHMJIOCH OBI B BalieM Tese. Kak TOJbKO TO, 0 YeM MBI TOBOPUJIN BbI-
e, CIYIMIOCH OBbI, BalllM PYKW W MaJbIlbl, B KOTOPHIX BBl ACPKUTE 3Ty KHU-

'y, MTHOBEHHO pa3opBaJIMCh Oobl. I He TOJIBKO PyKH, BCE€ Balll€ TECJIO - HOI'U,



Pumm amomoe 61

rjasa, 3yObl - B3OpPBaJIKUCh OBl B JOJIO CEKYHIHI.

B opuH MoMeHT B3opBajach ObI KOMHAaTa, B KOTOPOU BBl CUAWUTE, U
BeCh MHUpP BOKPYT Bac. Bce Mops, ropsl, miaaHeTbl COJHEUYHOUW CHUCTEMBI,
3B€3Jbl U TaJaKTUKU BceleHHOU B30pBaJUCh U MPEBPATUIUCH OBl B aTOM-
Hy10 nbiib. Bo BeceneHHoOM HMUero He ocTajloch Obl, KpoMe O€CITOPSIIOYHBIX
aTOMOB, CTaJKUBAIOIIUXCS APYT C APYTOM.

Ha ckoJbKOo MOMXHBI pa3anuyaThCs 3JEKTPpUUECKUE 3apsaabl IIPOTOHOB
U DJIEKTPOHOB, YTOOBI TaKWe YXAacHble BEllM He MOriau mpousoitu? Ha
onuH npoueHT? OmHY aecsartyio npoueHTa? xopax IpuHmITailH paccmar-
puBaeT 3TOT Bolpoc B kKHUTe "Cumbuomuueckas Bceasennasn'”:

"Menkue mpeaMeThl, TakKue KakK KaMHMU, JIIOAU U Ip., Pa3jeTeIUch Obl B pa3-

HbIE CTOPOHBI, eCii Obl 3TU JBa 3apsiia OTJUYAIUCh IPYr OT Ipyra BCETro

JIUIIIb Ha OJHY CTOMUJUIMAPAHYIO 4acTh. CTPYKTYpPHI OOJBIINX pa3MepoB, Ha-

npumep 3emist u CostHile, TOTpeGOBaNu ObI IS CBOETO CYHIECTBOBAHMS €IIIE

0oJiee COBEPIIEHHOTO paBHOBECHUS, paBHOTO OJHOW MUJIIMAPIHOU BO BTOPOU
crenenn”?.

DTO HEOOBIKHOBEHHO TOYHO pacCUMTaHHOE paBHOBECHUE SIBISICTCS
enle OJHUM 0Ka3aTeJbCTBOM TOTO, YTO BcesleHHass co3gaHa B COOTBETCT-
BUU C BBICIIMM 3aMBICIOM U C OIIpeAecsicHHO# meablo. Kak yTBepxkmamoT
HOxoH JI. bappoy n ®psuk JAx. Tumiep B KHUTe "AHmponosocuyeckuli Koc-
monoeuveckuii npunyun': "Bo BcedeHHO# mMpHCYTCTBYeT BBICHIWIA 3ambIce.,
HANPABJEHHBIA HA CO3JaHUE PA3yMHOM wuzan" .

besycioBHO, 3a KaXIbIM IIJITAaHOM CTOMT ero co3mateidb. Co3maTeib
Bcenennoii - Annax, "l[losenmutens mupa”, o Kotopom KopaH roBopur kak
o enuHcTBeHHOU Cuie, coTBopuBIIel BcenleHHy0 U3 MycTOTH 1o Briciie-
My 3ambiciy U1 boxecTtBeHHO# Bosie: "Bo3aBHrHy CBOJ M yupeansa NOPsaoK
cosepmennbiii” (Kopan, 79:28).

brmaromapss HeOOBIKHOBEHHOMY PaBHOBECHUIO, KOTOPOE MBI pacCMOT-
peau B 3TOH riaBe, MaTepUs MOCTOSIHHA, U 3TO IMMOCTOSTHCTBO SIBJISICTCS CBU-
JNeTeJIbCTBOM COBEPIIEHCTBAa TBOPEeHUS Ajjaxa, o yeM ropopuT HaMm KopaH:

"W mumbp EMy npuHaniexuTt Bce B HeOecax M Ha 3emie, H Bce mocaymHo Ero

Boae" (Kopan, 30:26).






rNMABA IV

IOPAIOK B
HEBECAX

YT0-TO O0,0J/1IXHO ObITb 32 BHELLHE CTOPOHOW BCEro CyLlero,
TO, 4YTO ynpaBnseT uMm. 1 aTo, MOXHO cKka3aTb, ABNseTCH
CBOEro poga MmatemMmaTudeckmum noareepxgeHnem boxecT-
BeHHoro Havana.

Fan Mapwun, amepukaHCKuUm nucaTenb-¢aHTac744.
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TeueHue Houu 4 uronasg 1054 roma xkuTalickue acTPOHOMBI Ha-
Or0aNT HEOOBIYHOE SIBJIEHUE: OUEHb SIpKas 3Be3/1a HEOXUIaH-

HO IMOsIBUJIaCh OKOJIO co3Be3ausl brika. Ona Obl1a Takas dApKad,

YTO €€ JIETKO MOXHO ObLJIO BUAETh Aaxe aHeM. Houblo Xxe oHa
CBeTUJIA SIpUE JYHBI.
To, 4yTo HabJMOAAAN KUTACKME aCTPOHOMBI, ObLJIO OAHUM U3 Haubo-
JIee MHTEPECHBIX SBJICHUN KOCMUYECKOI KaTtacTpodrl. B acTpoHOMHM 3TO
Ha3bIBaeTCs POXIAECHUEM CBepxHOBOU. CBepxHOBas IpeAcTaBJsieT COOON
OTPOMHYIO 3Be3/ly, KOTOpasl B pe3yJbTaTe MOIIHOIO B3pbiBa pa3pyllaeTcs, U
colepxXumoe ee siapa pazdpacbiBaeTcs B pa3dHble cTOpOoHbI. CBET, BO3HUKA-
IOIIMKA B MpoOLIeCCe 3TOTO SIBJAECHUS, B ThICIUY pa3 sipuye 0ObIUHOTO.
CoBpeMeHHbIE€ YUEeHbIE T10JaraloT, YTO CBEPXHOBBIE UTPAIOT BEAYIIYIO
poJsb B co3gaHuu BceneHHoli. B pe3yabTaTe 3TUX B3PbIBOB 3JIEMEHTHI pa3-
HOCSTCS BO Bce ee yacTu. [Ipeamosiaraetrcs, 4yTo MaTepus, BbIOpOIIEeHHAas
STUMHU B3pbIBaMU, 00bEANHSSICH, POPMUPYET HOBYIO TAJIaKTUKY WJIX 3BE31IY
B IpYTrux yacTsax BceneHHoi.
ITo aToit runore3e Hama ConaHeuHasi cucteMma, CoJiHIIe U ero IJaHe-
THI, BKJIIOYAST 3eMJIIO, IBIISTIOTCS MPOAYKTaAaMU OUYCHB IPEBHEM CBEPXHOBOM.
XOTs1 POXIAEHUS CBEPXHOBBIX MOTYT MOKa3aThCsl OOBIYHBIMU B3pblBa-
MU, OHM pacCUMTaHbl A0 MeJbyaiiux aetajeil. Maiikn JIeHTOH B KHUTIeE
"Ilpednasznauenue npupodst” TTAIIET:
"PaccrosgHusa MEXAY CBEPXHOBBIMU M BCEMMU OCTAJbHBIMHU 3BE€3JaMU MPCO-
CTaBJIAIOT cO0OM KPUTUYECKNEC BCIWYUHBI. B Hamei ramakTtuke pacCToOAHUC
MEXKAYy 3B€3JaMMU paBHO le/l6.1'll/13]/ITeJleO TpyuauaTu MUJIJIMOHAM MUIb. Ecan
Obl OHO OBIJIO HEMHOTO MEHbIIIE, HAPYILIUIUCH Obl OPOUTHI, MO KOTOPHIM Bpa-
marTcs rmiaaHeTsl. Ecin 661 0HO ObLIO UYTh OOJIbIIE, TO MaTepuall, BbIOpaChl-
BaeMbIli CBEpXHOBOI, pacrpeaenscs Obl TAKUM 00pa3oM, UTO TJIaHETapHbBIE
cucTeMbl, MogoOHble Hameit CoHEeYHOM, HUKOTrAa He BO3HMKJIU Obl. Eciu
KOCMOC OOJIXKEH OBITh MECTOM POXIACHUA KU3HU, TO BCIIbILIIKA CBerHOBOI‘;I
JOJI2KHA OCYWIECTBIATLCA C onpeﬂeneHHoﬁ CPUIOI71, n Cp€aHEEC pacCcCTOAHUC
MEXIY 3BE€3JaMU NOJIDKHO COOTBETCTBOBATH CYIICCTBYIOIINUM HOKaSaTeIIHM"45.
COOTHOIIEHUSI PACCTOSIHUN MEXIY CBEPXHOBBIMU M 3Be3daMU - 3TO
elle JABe YAMBUTEJbHO TOYHO MOJOTHAHHbIE IeTalu B MEXaHMU3Me Hallei MmoJ-
Hoil yynec BcenenHoii. YeM riy0xe Mbl uccienyem BceneHHyo, TeM 60Jjblie

yOexxmaeMcsl B TOM, UTO OHA IIpeKpacHa U IO 3aMBICTY, U 110 BOTUIOIIEHUIO.
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MraHTckne B3pbiBbl, NU3BECTHbIE KaK POXXAEHUS CYNepHOBbIX, 3aCTaBASAIOT MaTepuio
pasnetaTtbca no Bcel BceneHHoli. OrpoMHbie paccTOosiHUS MeXay 3Be3gamMu U
ranaktukamuv BceneHHOW yMeHbLIaloT PUCK, KOTOPOMY Takue B3pbiBbl NoABepraioT
Apyrue KocMU4Yeckue Tena

IToyemy KocMoc Takoii 60JbmO#?

JaBaiiTe elne pa3 pacCCMOTPUM IOJOXKEHUS, KOTOPbIE Mbl BbICKa3aau
Boie. [lociae bonbmoro B3peiBa Beenennas mpeacraBisiaa co00il TyMaH-
HOCTb, COCTOSILIYIO U3 Boaopona u reaus. [lo3xke, MocpeacTBOM siAepHBIX
peakuuii, ObIJIM CO3laHbl Oojiee TSIXKeJible 2JIEeMEHThI. TeM He MeHee, Ccylle-
CTBOBAHHUE TSXKEJbIX 2JIEMEHTOB caMoO IO cebe He SIBASEeTCS JOCTATOYHBIM
OCHOBaHMEM [JISI TOTO, 4TOOB BceleHHas cTrajia MOAXOOSIINM MECTOM IJIST
Ku3HU. [opa3no BaxHee Bonpoc, KakKuM oopa3zoM BceseHHas Oblyia co3maHa
u ynopsigodeHa?

HauneM c Toro, uto momnpodyeM yCTaHOBUTbH, HACKOJIbKO Besinka Bce-
JIeHHas.

Ilnanera 3emius - yactb ColHEeYHO# cucteMbl. B aToil cucteme me-
BSTh MJAHET C NAThIOAECSATHIO YeThIPbMS CITYTHUKAMU U O€CUUCIEHHOE KO-

JIMYecTBO acTepounoB. OHM 0OpalIarTCsI BOKPYT CpeaHEe BEIMUYNHBI 3BE3-
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b, KoTopas HaszbiBaeTcs CousHile. 3emis - TpeTbs oT CojHIIA MaHeTa.

HaBaiiTe cHavajia TTONIpoOyeM IpeaCcTaBUTh cebe pa3Mephl 3TOM CHUCTE-
Mbl. [Ilnamerp CosiHIIa B CTO TpU pa3 OoJiblile AuamMeTpa 3eMJIu, KOTOPBIi cOo-
CTaBJIsSIeT BeJIUYMHY B ABEHAMIaTh THICSY IBECTH KUJIOMETpoB. Ecium yMeHb-
INTh 3eMJTIO 10 pa3Mepa CTeKJISIHHOTO mapuka, To ConHle OyaeT UMETh pa3-
Mep ¢pyToosbHOro Msiua. OmMHAKO caMO€ UHTEPECHOE - 3TO PACCTOSIHUE MEXIY
HuUMU. Eciu B3Th TO K€ COOTHOIIEHHUE - CTEKJSITHHBIN MapuK U (pyTOONbHBINI
MSI4, TO PACCTOSIHUE MEXAY HUMU JOJIXKHO OBITh IBECTU BOCEMbAECSIT METPOB.
IIpenmeTnl, mpencTasisoline codooii 6osiee ynajseHHbie oT CoHIIa TJIaHETHI,
cleayeT pacrojaoXUTh Ha PAaCCTOSIHUU HECKOJbKUX KUJIOMETPOB.

Kaxkoit 661 orpoMHO# HU Ka3anach CoJiHEeUYHas cucTeMa, OHa OYeHb
MaJia o cpaBHeHHUI0 ¢ MaeyHbiM [lyTeM - ragakTukoil, B KOTOpOil oHa pac-
noJjraraetcsi. B coctaBe Mieunoro IlyTm mBecTH TSTHAECAT MUJJIMAPIOB
3BEe3J], HEKOTOpPHhIe M3 HUX MMEIOT TaKoi Xe pa3mep, Kak CoJHIle, IpyTrue -
Oonblie uanm MeHbine. bauxaimags Kk CoaHuny 3Be3ga - Anbda LleHTaBpa.
Ecnu ObI K Halleil MoJaean Mbl 3aXOTeJIU J00aBUTh U €€, HaM Obl MPUIIJIOCH
PaCIIOJIOXKHTH 3TY 3BE31Y Ha PACCTOSIHUM CEMUIECSITH BOCBMU THICSIY KUJIO-
meTpoB oT CoJiHIia.

Takyio BeJMYMHY ITOYTHM HEBO3MOXHO NpeAcTaBUTH cebe. [ToaTomy
JaBaiite emre ymMmeHbmiuM maciutab. IlpeactaBum, 4To 3eMiisl - 3TO MbUIMH-
Ka, Torga ConHIE OBbIO OBl BEJMUYMHON C KallITaH, PaCIIOJOXEHHBINA B TpeX
MeTpax oT 3eMau-nbUIMHKU. YTo Kacaetcsd Anbdbl LleHTaBpa, TO HaM npu-
IIUTOCH OBl TOMECTUTh €€ Ha paCCTOSHUM HMIECTUCOT COPOKA KMIIOMETPOB OT
ConHua.

OBecTn ONAThAECAT MUJIIUAPAOB 3Be3m Mieunoro IlyTtn HaxomsTCd Ha
TaKUX Xe OTPOMHBIX, HEITOCTUKMMBIX IJISI Halllero yMa pacCTOSHUIX IPYT
ot npyra. ConHIIe pacMoJIOXeHO OJMXe K Kpam 3TOoil mMewmein Gopmy
CTIMpaJIN TaJTaKTUKH.

Ho maxxe Mueunsrii I[1yTh KaxkeTCss THOMOM ITIO0 CpaBHEHUIO C MCIO-
JUHCKUMH pa3MepaMu Bceil BceleHHOI. BTO IMpocTO OgHA M3 MHOTHUX ra-
JIAKTUK, YUCJIO KOTOPBIX, COTJIACHO MOCJACIHMM ITOAcCYeTaM, paBHO TpPEM-
cTaM MuuMapaaM. M paccToOSHMS MeXOy rajakTUKaMW B MUJIJIMOHBI pas
o6onblre pacctossHug Mexay ConHueM u Anbdoit LleHTaBpa.

Jx. I'puHIITAliH TAK KOMMEHTUPYET 3TU HEBOOOpa3uMble MacCIITaObl

Bcenennoii:
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"Ecnivt OBl 3Be31bI OBLIM OJIMKE, acTpodU3uKa He OTIMYalach Obl OT 36 MHOM
dusuku. PyHaamMeHTadbHble (QU3UYECKUE MPOIECChl, MPOMCXOAAIINE Ha
3Be3/ax, TYMAHHOCTSIX W MOJOOHBIX UM 00pa30BaHUIX, HEe MpeTepIieBalu ObI
HUKakuX m3MeHeHui. [losiBIeHMe Halleil rajakTUKW, HabiiogaeMoe ¢ Ka-
KOW-T1M00 OTHaJeHHOM ya00HOM MO3uLuu, ObIJI0 OBl TaKUM Xe. EnvHCcTBeH-
HBIM pa3iuuyueM Oblla Obl KapTWHA HOYHOTrO Heba, eclu CMOTPETh Ha HEro
Tak, Kak 3TO Jejato s, Jexa Ha TpaBe. Ha HeM OblJ1o ObI HAMHOTro OoOJblile
3Be31. AX, N1a, eCTh ellle OJHO MaJieHbKO€ OTJIMUYMe: KOHEYHO, MEHS B TAKOM
ciayyae He OblIo Obl, U HEKOMY ObIJIO ObI AejaTh 3TU HabJoaeHus... Bea aTa
OTPOMHOCTB M IMyCTHIHHOCTh KocMoca! Ho MMEHHO B 3TUX UCITOJMHCKUX pa3-
Mepax, ¢ IpYroil CTOPOHBI, 3aKJ0YaeTCs Hallla 6esomacHocTb" 0.

IpuHIITAllH 00BsICHSET, moyeMy 3To Tak. C ero TOYKM 3peHMs, Or-
POMHBIE PACCTOSHUS B KOCMOCE MO3BOJISIIOT HEKOTOPBIM (PU3UIYECKUM ITPO-
leccaM B3auMMOJEiCTBOBAaThL TaKMM 00pa3oM, UTOOBI CO3laTh YCJIOBUS IS
KU3HU 4YeiaoBekKa. OH TakxXe TOBOPUT, YTO MMEHHO TMTaHTCKHE pa3Mephl
KOocMoOcCa OejaloT BO3MOXHBIM CaMO CYyllecTBOBaHUEe 3eMJU, YMeHbIlas
PUCK CTOJKHOBEHUSI C IPYTMMHU 3BE€3JaMMU.

CymMMupysl cKazaHHOE BbIllIe, HEOOXOAUMO OTMETUTh, YTO HeOECHBbIE
TeJia PacIoJioKeHbl UMEHHO TaK, KaK 3TO JOJIKHO OBITh, YTOOBI Ha Halleit
MJaHeTe MOT XXUTb YeJOBEK. DTU OIPOMHBIE MPOCTPAHCTBA €CTh CJEACTBUE
LeJIEHAIIPpaBJIEHHOTO Pa3yMHOTIO IJIaHA, 4 HE NMPOAYKT CJIYyYaliHOTO COBIIa-

IEeHUs.

DHTpONHUSA U MOPAAOK

YT0OBI YICHUTH IJIs1 ceOs1 moHsATUE Topsiaka Bo BcereHHoit, HeobXxo-
JMMO TTOTOBOPUTH HEMHOTO 00 OJTHOM U3 (PyHIaMEHTaJIbHBIX BCEOOIINX 3a-
KOHOB ¢u3uku - Bropom 3akone TepmonuHamuku. CoraiacHo 3TOMY 3aKO0-
HY C TeYeHUEeM BPEMEHU YMOpPSITOYEHHbIE CUCTEMbI CTAHOBSITCS MEHEe ycC-
TOWYMBBIMU U MEHEE YMOPSIAOYEHHBIMU, €CJAU OHU MPEIOCTABIEHBl CaMU
cebe. DTOT 3aKOH TakxXe Ha3bIiBaeTcsl 3aKOHOM DHTponuu. B ¢pusuke sHT-
pOMUs - 3TO KOJMYECTBO Oecmopsinka B cucteme. [lepexoa cucTeMbl 3 cTa-
OMIBHOTO MOJOXEHUSI B HECTAOUIBHOE - TO X€ caMO€, YTO U HaKOIJIEHWE B
HeM dHTponuu. HeycToWYMBOCTH CUCTEMBI HETOCPEICTBEHHO CBsI3aHa C
SHTPOIUEN CUCTEMBI.

DTO BCeM M3BECTHOEC SIBJICHUE, MHOTOUYUCICHHBIC IPUMEPBI KOTOPOTO
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MOXHO HaOJoIaTh exeaHeBHO. Eciu Bbl
OCTaBHTE MAaIIWHY B KaKOM-HUOYIb OT-
KPBITOM MECTE Ha roj WJIU Jaxe Ha mapy
MecsI1eB, KOHeYHO, BBl He HalijeTe ec B
TaKOM K€ COCTOSIHUM, B KAKOM OCTaBUJIN.
B03MOXHO, BB 3aMeTUTE CIYIIeHHBIC
LIMHBI, pa30UThIe CTeKja, 3ap>KaBeBIIKE
JacTH B MOTOPE M KOPIyCe MAaIIMHBI U 1IP.
Takxum Xxe obOpa3oM, ecli Bbl He OymeTe

mogaCpKMBATh MOPAJOK B CBOEM JOMCE,

BBl CKOPO YBMAMTE, KaK BCE B HEM IIO-

EpOI.IJeHHaﬂ MalluHa NnpuxoauT B

KpBIBAE€TCHd MbUIBID, U CO BPEMEHEM I10- HEroAHoCTb, U BCE BO BceneHHoi
noaBep>XXeHo IHTPpoNnUuU. 3aKkoH

psAlKa B TOMe 6yﬂeT BCE MEHBIIC 1 MCHb- JHTpONUU rMacuT: npeaocTaBJieHHble

me. OTO - pa3HOBUAHOCTb SHTPOIIUM. camMmum cebGe 00beKTbl C TEYEHUEM

BpeMeHUu CTaHOBATCH MeHee
MpPoO4HbIMU, NOABEpPraTCcsa BeTaHuo
OMATh, BBIYUCTUB €r0, Pa3oXHUB BCe Ha M cTapeHmnio

OnHaKO TOM MOXHO TTPUBECTHU B TTOPSATOK

CBOM MeCTa M BBIHECS MyCOp.

Bropoii 3akon TepMoaMHAMUKIU MPU3HAETCS BCEMU YUEHBIMU KaK OC-
HOBOTIOJAralouii 1 BCeoOuit. DMHINTEH, caMblil BbIIAIOMIMIACS YUEeHBI
Halllero CcToJIeTus, TmoJiarai, 4yTto Btopoit 3akoH TepmMoauHaMUKU -
"TIaBHBI 3aKOH Bcex HayK". AMepMKaHCKMI yudeHBI [Ixkepemu Pudkun
MUAIIET B CBOCH KHUTE "DHmponus: HOBbli 632450

"3aKOH DHTPONUM OCTAaHETCS Beayllell HAyYHOU MapaiurMoil B TeUeHUe Mo-

CJeAYIOUIero UCTOPUUYECKOro mepuojaa. AnbOepT DUHIITEHH TOBOPUI, UYTO

3TO IJIaBHBIIi 3aKOH BceX HAYK. Cap ApTyp DAJAMHITOH HAa3BaJ €ro BHICHIHM Me-

Tadu3NIECKUM 3aKOHOM BCeii Beenennoii"t.

BaxxHo oTMeTUTh, YTO 3aKOH DHTPOIMU AeaeT MHOTHUE YTBEPXKICHUS
MaTepuajnu3Ma HECOCTOSITeJIbHBIMU ¢ caMoro Havaja. [TockojbKy, eciu BO
BceneHHOI ecTh ompeneeHHBIN 3aMbIicesl M TOPSITOK, TO B COOTBETCTBUU C
3TUM 3aKOHOM C TeUyeHUEM BpeMeHU cama BceneHHas OyaeT pa3pyiiaTh 3TOT
nopsaok. Ha ocHoBaHUM 3TOro HaOMIOAEHUS MOXHO CIejaTh IBa BHIBOA.

1. llpenocraBieHHasi caMoil cebe BceiaeHHass He MOXET CYILIECTBO-
BaThb BeuHo. BTopoii 3akon TepMoamHaMUKM TJacUT, YTO 0e3 BHEIUIHETO
BMelllaTeJbCTBA 3HTPOMMUS B KOHIE KOHILIOB JOCTUTHET MaKCHUMajJlbHOTO

3HAYeHUS BO Bceil BeceneHHOI; 3TO mpuBeaeT K TOMY, YTo BeceneHHas npu-



Bce ranaktuku BceneHHol BnSA0TCA A0Ka3aTeNbCTBOM CYLLECTBYIOLWEro nopsaka
N rapMoHum. 3TN YAUBUTEJIbHbIE CUCTEMbl, KaXAas U3 KOTOPbIX HaCYuTbiBaeT B
cpepHem go 300 munnuappoB 3Be34, - 4acTb BceoOLiero njiaHa

eT B a0COJIIOTHO OJHOPOJAHOE COCTOSIHUE.

2. YTBepKaeHue, YTO MOPII0K, KOTOPbhI Mbl HabaogaeM Bo BeceneH-
HOIi, HEe SBJSIETCSI Pe3yJbTAaTOM BHEIIHEro BMellaTelbCTBa, TaKXKe HECOCTO-
garenabHo. [Tocne boabmoro BapsiBa BeceneHHas 6b1j1a TOUHO B TaKOM Xe ab-
COJIIOTHO OEeCIIOPSIIOYHOM COCTOSIHUM, KaKO€ BO3HUKIIO Obl, €CJIM OBl 3HT-

pornudga JoCTUria MakCMMaJbHOIO 3HAYCHU . HO, KaK Mbl MOXEM BUIETH CO
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JIAYPEAT HOBEJIEBCKOM MPEMUU ®U3UK MAKC MJAHK:
"Bo BceneHHOW NpUCcyTCTBYeT onpeaenieHHbIn

nopsaAoK. TOT NOPAA0K MOXHO ONpenenTb Kak
uesieHanpaBJ/iIeHHYIO AeATeJIbHOCTb"

BCEil SICHOCTbIO, CUTyalllsl U3MEHUIACh.

DTO U3MEHEeHUEe SIBUJIOCh HapylieHueM
OOHOTO 13 yHIaMeHTaJIbHBIX 3aKOHOB - 3a-
KoHa DHTponuu. HeT HUMKakoro Apyroro
crocoba O0bSICHEHUTh 3TO U3MEHEHME, KPO-
Me KaK MPeAIoJI0XUTh €r0 CBEPXbECTECTBEH -
HOE IIPOUCXOXKIECHUE.

Crnenyouuii mpuMep, BO3MOXHO, Cle-
JlaeT BTOPOI BbIBOI 0oJjiee MOHITHBIM. [Ipen-

cTaBbTe, UTO BceneHHast - 3To orpomMHas Ie-
Imepa, HaITOJTHeHHAsT BOAOI, OONBIIUMH KaM-
HSIMU U Tps3blo BOepeMelnky. OCTaBUM 3Ty Meuiepy Ha HeCKOJbKO MUJLIM-
apaoB JIET, a 3aTeM BepHEMCS M TOCMOTPHUM Ha Hee. MBI YBUIMM, YTO HEKO-
TOpble KaMHM CTajJu MEHbIIe, HEKOTOPble MCYE3JU, MOSIBUIOCH OOJbIIe
rpsi3u U T.4. B memepe crano emie 6oJsblne Gecmopsaka, 4TO BIIOJHE HOpP-
MaJIbHO, Belb UMEHHO 3TOT0 Mbl U OXMAadu. Eciu, BEpHYBIIUCH B MelIEpy
yepe3 MUJIJIMOHEI JIET, BBl OBl 0OHAPYXKMIM, UYTO KAMHHM MCKYCHO IIpeBpailie-
Hbl B CTaTyH, Bbl, 0€3yCAOBHO, MPULLIX Obl K 3aKJIOYEHUIO, YTO 3TOT MOPSI-
IOK HEBO3MOXHO OOBSICHUTH 3aKOHAMU IIPHUPOILI. ECTeCTBEeHHBIM palmo-
HaJbHBIM OOBSICHEHUEM PTUX U3MEHEHUN MOXET ObITh BMEIIaTEeJIbCTBO CO-
3HATEJIBHOTO Havaja.

Takum obpasom, mopsinok Bo BcejieHHOI ecThb camoe yOeauTesbHOE
M0KAa3aTeJIbCTBO CYIIECTBOBAHUS BBICIICTO padyMa. Hemeukwuii ¢pusuk, ay-
peat HoGeneBckoii npemun Makc [lnaHkK Tak o0bsACHsET mopsaoK Bo Bcece-
JIEHHO:

"B nio6oM ciaydae, MOABOAS MUTOIM, MBI JOJKHBI CKa3aTh, UTO M3 BCErO TOTO,

Y€MY ydyaT HAaC TOYHBLIC HAYKHM OTHOCHUTEJIBHO OKPYXKAKIIEro Hac OrpoOMHOIO

MuUpa, B KOTOPpOM Halla 1JjiaHeTa Urpact Takyro HE3HAYUTEJIbHYIO pOJib, 3TO TO,

4yTO B HEM npeBaaupyeT HeKUM IopAO0K, HE3aBUCHUMBIM OT YEJI0BEYECKOTO pa-

3yMa. O,Z[HaKO, ITOCKOJIbKY Mbl B COCTOAHUU y6CI[I/ITbCH B 3TOM IIOCPEACTBOM

HallluX 4YyBCTB, 3TOT NOPAJAOK MOZKHO Ha3BaTh ueneﬂaﬂpanﬂenﬂoﬁ AedaTeJIbHOC-

. L w48
T10. CyILIECTBYIOT CBUAETEIbCTBA Pa3yMHOTO yCTpOiicTBa BeeneHHoit" .
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IMon [deiiBuc mojaraet, 4TO YAMBUTEIbHYIO YCTOMUYMBOCTbL U TrapMo-
HUIO MUpa HEBO3MOXHO OOBSICHUTHL C TOYKU 3PEHUS MaTepuaanu3Ma:
"Urto 661 MBI HU Hab0gaIu BO BeceleHHOM, OT caMbIX OTIaJIeHHBIX FaJaKTUK
10 TJIyOMH aToMma, BCIOAY Mbl HaxoauM MOopsiioK. LleHTpalbHBIM B HallleM
MpeacTaBiIeHUU 00 0c000ii, yIopsimoueHHON BceleHHON SIBISIETCST MOHSITHE
nHbopmanuu. CioxXHass MHOTOCTPYKTYpHas cCUCTeMa, NeMOHCTpUpYOIIast
TUTAaHUYECKYIO IleJIeHAMIPaBJIeHHYIO AeSITeJIbHOCTh, TPeOyeT OOJbIIOTO KOIHM-
yecTBa MHOOPMALIUK IS €€ OnMucaHuss. MOXHO TakxXe CKa3aTh, 4TO caMa 3Ta
cucTeMa COMEePKUT MHOTO MH(pOpMAIIUH.
IMosTOoMy nmepea HaMKU BO3HUKAET UHTEPECHBIM Bonpoc. Ecau undopmanus u
MOPSIAOK HEM3MEHHO IPOSIBASIOT TEHACHLUIO K MCYC3HOBEHUIO, OTKyAa XKe
Torja 0epercs mepBoHAYaJbHAS MH(BOPMANMSA, KOTOPAs JejiaeT MUP TAKHM Heo-
ObIKHOBEHHBIM MecTOM? BceeneHHas momo6Ha MeIJIeHHO OCTaHaBIMBAIOIIMM-
cs gacaM. Kakum xe o6pa3oM 3TH 4achl ObLIU 33.B6,£[eHbI?"49
DiHIITEeH paccMaTpUBaeT 3TOT MOPSAAOK KaK HEUTO HEOXKUIAHHOE U
CUYUTAET, YTO €ro HaJao OOBSICHATH KakK 4ylo0:
"Anpuopu (Mast OT IPUUYKUHBI K CJIEACTBUIO) CJIEI0BANO Obl OXMIATh, YTO B MU-
pe 1apsT 3aKOH U MOPSIIOK TOJbKO B TOW CTEIEHU, B KaKOW MbI (JIOAU) BTOP-
raeMcs B HeTO C HalllUM pallMOHalIbHBIM MbIIeHUEM...(Ho BMecTO 3TOTO MBI
HaxoIuM) B 00bEKTUBHOM MUPE TaKOM BBICOKMIA IMOPSAIOK, KOTOPBI allpruopu
He OBLJI0O HUKAKMX OCHOBAHUM OXMAAaTh. DTO €CTh Y4yl0, KOTOPOE KaxXeTcsl BCe
6oJsiee 1 6ojiee HEOOBIKHOBEHHBIM 10 Mepe YIUIyOJIeHUs HALIETO snannsa™ .
WUHbIMU cioBaMM, yCTaHOBJIeHUE Mopsgoka Bo BceneHHoil TpeOyer
r1y0OKMX M OOIIMPHBIX 3HaHMii. OH 3agyMaH, CO3JaH U MOJIAEpPKUBAETCS
AnnaxoM. KopaH packpsiBaeT HaM, Kak Ayax CBoeit

Bricureit Cuitoit moanep:KuBaeT HeOO U 3eMJIO:

"Annax, mouctune, (mepxkasuem CBoMM) B mopsiake
CTPOroM JEpKUT HeDeca W 3eMJII0, YTOOBI He BbIOM-
Juch onn u3-noa Ero ynpassl, - Beab eclid ObI MO100-
HO€ CJYYHJI0Ch, HUKTO MHOI, Kpome Hero, nx (Bmec-
Te) yAepxkath He cmor Obl. OH, HCTHHHO, Bo3nep-
xkaH u I[Ipomawm" (Kopan, 35:41).

BoxecTBeHHBII mopsaoK Bo Bee-
JIEHHOUW PACKPBIBAET HECOCTOSATEIb-

AnbOepT DHLWITENH:

"B 00BbEeKTUBHOM MUpeE Mbl
HaxoAuM BbICOKYIO CTENEeHb
nopsapka”
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HOCTb IMOJIOXKEHUS MaTeprualu3mMa o ToM, 4To BecesieHHas npeacrasiasieT coboit
Maccy HeopraHM30BaHHOW MaTepuu. O6 3TOM TOBOPUTCS B CIEAYIOIIEM asiTE:
"W ecan 6 Uctuna (Focnoans) Oblia co3ByYHA HMX XKeJaHbaM, pacnascs 0bl (Toc-
noxHuii 1an) Hebec, 3eMJd U TeX, 4To npedbiBaeT B HUX (Ero Besennem). Mbl yBe-
HIaHWe MOCJIAIM UM (M eCJIM 3aM0Bey B HEM OHM YCJIBIIIAT H HCIOJHAT), HM B HEM

Beanuue u yecTb. OHU ke 3Ty yecTb oTBepran!” (Kopan, 23:71).

CoJiHeyHasd CUCTEMA

OnHuM u3 HaumboJiee 3aMevaTeJIbHBIX MPUMEPOB MTPEKPACHONW TapMo-
Huu sBasetcsa ConHeuHas cucteMa. B Heil HaxomsaTcsa AeBSATH IUIAHET C UX
MATHIOIECATHIO YETHIPHMST U3BECTHBIMU HaM CITYTHUKAMU U O€CUYMCIIEHHBIM
KOJIMYECTBOM HEOECHBIX TeJ MeHbIero pasmepa. Ecau HauunHats oT CoNH-
1a, To rIaBHBIMU TIaHeTaMu COJTHEYHOM CHCTEMBI SIBISIOTCS: MepKypui,
Benepa, 3emnsa, Mapc, FOnurep, CarypH, Ypan, Hentyn u Ilnyron. 3emns -
eMMHCTBEHHAs TJaHeTa, Ha KOTOPOI CyliecTBYeT Xu3Hb. M Tosibko Ha 3eM-
Jie MOXEeT XXMUTh YeJIOBeK, Oyaromapss OOMJIMIO MOYBBI, BOABI M IMPUTOTHOMU
JUTSL TBIXaHUST aTMOC(epHI.

B ctpykrype ConHedHO# cUCTEMBI MBI HaXOOWUM ellle OJUH 3aMeda-
TEJbHBIN TIpUMep paBHOBECHs: OalaHC MeXIy IMEeHTPOOeKHO# CHIoi TTaHe-
Thl, YPAaBHOBEIIMBAECMOI CHJIOM TATOTeHHA (TpaBUTAIIMM) LIEHTPAJIbHOTO TE-
Jla CUCTeMBI (TaK B aCTPOHOMMU Ha3bIBAIOT HEOECHOE TEJI0, BOKPYT KOTOPO-
ro obpamarorcs apyrue Tena; CoaHIle SIBASETCS IEHTPaJIbHBIM 10 OTHOIIIE-
Hu1O0 K 3eMie, a 3eMJisl - Mo OTHOLIeHUIo K JIyHe).

bes takoro 6amaHca Bce B COJIHEUHOU cuUcTeMe
pas3yieTeaoCch Obl B XOJOAHbBIE TJIYOUHBI HEOOBST-
HOTO KocMoca. PaBHoBecHe 3TUX ABYX CUJI I03-

BOJISICT TIJTaHETaM M IPYTMM TeJaM CJIeIOBaTh
CTPOTO IO CBOUM OpPOMTAM BOKPYT MX IIEHT-
panbHbIX Tesl. Ecau 061 Kakoe-1ubo Hebec-

Ucaak HbloTOH, OAUH N3
OCHoBaTenemn
COBpEeMEHHOW PU3UKU n
acTpoHOMuM, YBUAEN B
cTpyKType BcenenHon
yyaecHoe CBUAETEeNIbCTBO
BoXxecTBeHHOro
COTBOpPEHUs
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-+ (KopaH, 36:40)
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HOE TeJIO IBUTAJOCh C YYyTh MEHbIIIEH CKOPOCTHIO, OHO OBl Bpe3ajoch B CBOE
LeHTpajdbHOE Tego. Eciu OBl cKOpOCTh Obla YyTh OOJbIIE, LIEHTPATBHOE
TEJI0 HE CMOTJIO OBl ero ynepxkaTb, U OHO yjieTenao Obl B Kocmoc. bosee To-
ro, paBHOBECHE JAOJKHO pa3inyaTbcsi B 3aBUCUMOCTHU OT PACCTOSIHUS TLjIa-
HEeT J0 COJIHLIA U UX Macchl. [109TOMY y HUX HOJXKHBI OBITh pa3Hbie OpOU-
TaJbHbIE CKOPOCTHU, KOTOPbIE YIEPXKUBAIOT MJIaHETy HAa OpOUTE, HE TO3BO-
JIsIsT € Bpe3aThesl B COJIHIE UJIU YJIETETh B KOCMOC.

MarepuanucTuueckasi aCTPOHOMUST YTBEPXKAAET, UYTO MPOUCXOXICHUE
u cymectBoBaHue COJNTHEYHOW CUCTEMBI MOXHO OOBSCHUTH MPOCTHIM COB-
nageHueM. YXe TPU CTOJIETUS CTOPOHHUKHU MaTepualu3Ma MbITalTCS MO-
HSITh, KAK MOT BO3HUKHYTb TaKOW yAUBUTEIbHBIN MOPSNOK, U HE MOTYT €ro
00bsgcHUTH. s MaTepuaniucTa NopsaoK U paBHOBECHUE COJHEYHOUW cucTte-
MBI TIPENCTABISIOT COOO0I HEepa3pemnuMyio TaifHy.

Takue actpoHoMbl, kak Kemuep u lanuineit, 6bl1u ONHUMU U3 TIEpP-
BBIX, KTO OTKPbUI 3TO COBEPLIEHHOE pPaBHOBECUE U YBUIEJI B HEM OCOOBIN
3aMbIcell KaK 3HaK 00XEeCTBEHHOT0 BMEIIaTeNbCTBA B yCTpoiicTBO BeeneH-
Hoil. Mcaak Hp10TOH, MpU3HAHHBI OMHUM U3 BeJUYAUIINX HAYYHBIX YMOB
BCEX BpPEMEH, MUCa:

"HeoObIKHOBEHHO CTpOf?IHaﬂ CUcCTeMa COJIHL, IJIaHET U KOMET MOTIJla BOSHUK-

HYTb TOJIbKO B PE3YyJbTaTC BOJIU U BerOBHOﬁ BJIaCTHU pa3yMHOIo U MOryme-

CTBEHHOTO cyuiecTBa... OH NMpaBUT BCEMU MMHU HE KaK AYX, a KaK BBICIIUNA

BJACTUTENb BCETro CylIero, M, MockKoJbKy OH IpeacTaBiisieT BEPXOBHYIO

" L5l
B1acTh, Ero o6b1yHo Has3biBaloT "bor Becemorymmii"” .

Pacnosioxenune 3eman

Kak u yauBuTenbHOEe paBHOBECHME B MUDPE, pacnojoxkeHue 3eMiu B
ConHeuyHO# cucTeMe W BO BcelleHHOI - ellle OMHO CBUAETEIbCTBO COBEp-
1meHHoro TBopeHus bora.

[MocnemHue OTKPBITUS B aCTPOHOMMU TMMOKAa3adu BaXHOCTh CYIIECTBO-
BaHUS APYrux riaHeT mist 3emau. Pasmep u momoxenue Onmurepa okasbi-
BAalOTCS KPUTUUYECKMMU. AcTpodu3nueckue pacueTbl MOKa3bIBalOT, YTO B
KayecTBe caMoi 6oJiblIoi miaaHeThl KOmuTep coobiiaeT yCTORYMBOCTh Op-
outam 3emau u apyrux miaHeT. Kak FOnuTep 3amuinaet 3emMii0, pa3bscHI-
eTcs B ctaTbe Ixkopaxa Yazepusia "B uem HeoObIKHOBeHHOCTh KOmuTepa?":

"be3 00JbII0N TJIaHEThI, PACIIOI0XEHHON TOYHO B TOM MECTE, I'/ie HaXOAUTCS
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IOnurtep, KOMeTHI, METEOPHI U APyTHe MEeXIIaHeTHbIE 00JIOMKY GOMOapaupo-
Banu Obl 3eMuito HaMmHOTO vaie. Eciu 661 He 6bu10 KOTMTEepa, HEKOMY OBIITO
OBl U3yvyaTh npoucxoxaeHue ColHeYHOU cuctembl™ 2.

Bkpartiie 3Ty MbICJIb MOXHO BbIpa3UTh CJAEAYIOLIUM 00pa3oM: CTPYK-
Typa COJMHEYHOU cUCTeMbl OblJa clelaJbHO 3aJyMaHa TakK, YTOObl XM3Hb
YeJIOBEKA 0Ka3aJlaCh BO3MOXKHOMN.

JaBaiiTe xxe paccMoTpuM TojoxeHue ColHeYHOU cucTtemMbl BOo Bce-
neHHo#. Hama ConHeuyHast cucTeMa HaXOJIUTCS B OMHOM M3 BUTKOB T'MTaHT-
ckoit cnupanu MiueuHoro IlyTtu, ckopee 6JuXke K €ro Kpalo, 4YeM K LEeHTpY.
Kakxue mpemmymiecTBa MOXHO HaiiTu B 3ToM? Maiikn JIeHTOH B KHHUTE
"[Ipednasznauenue npupoodst” pa3bICHSIET:

"Tlopa3uTeabHO, HO KOCMOC, OKa3bIBAETCS, MPUCTIOCOOJIEH B BhICILIEH CTENEeHU

He TOJIBKO JUISI )KM3HU YeJioBeKa U ero OMoJOrnuyecKoii ananTaluu, HO TakKXe 1

IUISI TOHUMaHuUs ero yctpoicra. BenenctBue pacnonoxernusi CoHEUHOM Cu-

CTeMBbl Ha Kpalo rajJjakTU4ecKOoTo KOJbIla Mbl MOXEM NMPOHUKHYTb B3TJISIOM B

IyOUMHBI KOCMOCA, YBUJIETh OTAAJCHHbBIC TaAJIAKTUKU U TIOJYYUTh TIpeicTaBiie-

Hue 00 obuieM cTpoeHuM Kocmoca. Eciau Obl Mbl pacnosiarajuch B LIEHTpE ra-

JIAKTUKU, Mbl Obl HUKOTZIa HE CMOIJIM YBUJETh KPAacOTy Clupaleii, Tak Xe Kak

MBI HE TIOJIYUMJIM OBl TIpeJCTaBJIEHUE O CTPYKType Hallei BceneHHoﬁ"53.

HdpyrumMu cioBaMu, CaMO pacIlooXeHWe 3eMIMN B TallaKTHUKeE, PaBHO
KakK M BC€ Apyrue 3aKOHbl (PU3MKU, SIBASIETCS CBUAETEIbCTBOM TOTO, YTO
OHa TMpeJHa3Ha4YeHa IJId XU3HU YeJT0BEKa.

HMctuHa B ToM, uyTo BeceneHHasi co3naHa u o0ycTpoeHa AjjlaxoM.

M TosbKO BCAEACTBUE MPENPAcCyiKOB HEKOTOPBIE JIIOJM HE MOTYT IO-
HSITh 3Ty NPOCTYI0 UCTUHY. Ho 115 11060r0 00bEKTUBHO MBICISIIET0, HEMpe-
nyO0eXKIeHHOTO yeJoBeKa sicHO, 4YTo BceneHHas co3maHa Anjgaxom AJsl TOTO,
YTOOBI YeJIOBEK MOT CYlLIEeCTBOBAaTh TakK, Kak 00 3ToMm cka3zaHo B KopaHe:

"Mbl He HANPACHO HeGeca M 3eMJII0 COTBOPHJIM, H TO, YTO MeXKIy HUMH (CyIe).

Tak nymawT Bce Te, KTo He yBepuia" (Kopan, 38:27).

DTa MBIC]Ib pacKpbiBaeTcs elle B ogHOM asite KopaHa:

"I[loncTHHE, B CO3JAHMM 3€MJIM M He0A, U B CMEHe HOYM JHEM - 3JeCh KPOITCs

3HAMEHHs JJi TeX, KTO 00JiajiaeT pa3yMeHbeM; IJis TeX, KTO BO3JaeT XBaJy

Aniaxy, KOraa cTOSAT OHM, WJIM CHIASAT, WM JeXKAaT, H Pa3MbIILIEHUsIM O COTBOpe-

HUM 3eMJIM U HeOa mpenaroTca: "Baanpika Ham! Tel coTBOpHUI BCe 3TO He Ha-

npacuno. Xsaaa Teoe!" (Kopan, 3:190-191).






rNNMABA YV

I'OJIYbA#A
INTAHETA

ATmocdepa n okeaHbl, CNoXHaa 6uocdepa, Kopa C OKUC-
JIEHHbIM MOBEPXHOCTHbIM cJioeM, OoraTtbiM ABYOKMUCHbIO
KPpeMHUS, ocafo4vHble NnopoAabl BYJIKAHUYECKOro U UHOro
NPoOMCXOoXAeHUs (NOKpbIBalOLWMe MaHTUIO U3 cUJinKaTa mar-
HUS N 940 U3 Xese3a), CHeXHble BePLUNHbI, MNYCTbIHU, TYH-
APa, AXYHIMU, nacTOuwa, YucTble o3epa, yrosibHble njaac-
Tbl, 3anacbl HepTn, pabpukn, aBToMOOUNIN, XUBOTHbIE,
MarHuTHoe nose, uoHocdepa, NOABOAHbIE FOPHbIE XPeoThbl,
poxoasiwme A0 MaHTUU, - Bce 3TO 3eMJia C ee CUCTEeMOoW
oLIesIOMJIAIoLEN CJIOXKHOCTH.

Ax. C. Jlbiouc, amepukaHCKunm reonor’?.
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peacTaBbTe cebe, YTO BbI JIETUTE HAa KOCMUYECKOM Kopabe u3

MeX3Be3MHOro mpoctpaHcTtBa Kk ConHeuHoi cucteme. Ilpu-

OaMXxasich K Helf, BBl YBUAUTE OYEHb MHTEPECHYIO KapTUHY -

0071aCTh 3KJIUNTUKU: OONBIION KPYr HeOeCHOM cdephl, IO KO-
TOPOMY IMPOUCXOAUT ABUKEHHE BCEX TJIaBHBIX IIaHeT Haulei CoJiHeYHOM
cucteMbl. IlepBoit Bel yBuaute miaaHety Ilnyron. OHa pacmonaraercsi B
OYEeHb XOJOIHOM MECTE C TeMIlepaTypoil mpubansutenbHo Munyc 238°C.
I[InyToH nMeeT TOHKUI cI0¥ ra3oo00pa3Hoii aTMocdepbl, KOTopass HaXOAUT-
Cs1 B @TOM COCTOSIHUM TOJIBKO TOTAa, KOTIa, Bpallasich MO 3JAUNTUYECKON
opbuTe, MIaHeTa oKasbiBaeTcs 4yTh 0Juxe K ConHuy. B octanbHoe Bpems
aTMocdepa IlnyToHa npeacTasisieT coboil aensiHyo maccy. MHaue rosops,
IInyToH - 3TO 6€3XXKM3HEHHBIN, 3aKOBAaHHbII B Jied OTPOMHBIN 1Iap.

JBurasice ganpine K ConHLy, Bbl yBUAUTe HenTyH. DTo TakXe 0o4eHb
XOJIOIHAs MJIaHeTa, ee TeMIlepaTypa mpuboausutenbHo munyc 218°C. Co-
cTosIIas U3 BOAOPOAA, Teinsg U MeTaHa aTMochepa HenTtyHa HecoBMecTH-
Ma ¢ Xn3HbI0. CKOpOCTh BETPOB, IYIOIINX Ha 3TOU IJIaHETE, JTOCTUTAET ABYX
THICSTY KMUJIOMETPOB B Uac.

Janbie unetr YpaH, razoo0OpasHas mnjaHeTa, MOBEPXHOCTb KOTOPOW
COCTOMT M3 KaMHs ¥ nbaa. Ee Temmneparypa - munyc 214°C. CocTaB atmo-
cephl - BOOOPOI, T U MeTaH - HEIIPUTOJAEeH IJIST XKU3HU YeJIOBeKa.

ITocne Ypana Bbl nocturaere CarypHa. DTo BTopas Mo BeJUYMHE Ij1a-
HeTa COTHEYHOU CUCTEMBI, M3BECTHASI PSIIOM OITOSICHIBAIOIIMX €¢ KOJISI] U3
rasoB, KaMHS ¥ Jbaa. MHTepecHass ocobeHHOCTh, CaTypHa 3aKJII09aeTCs B
TOM, YTO OH IOJIHOCTbIO COCTOMUT M3 rasa - 75% Bomopoaa u 25% renus, a
€T0 TUIOTHOCTh MEHBIIIE TUIOTHOCTH BoAbl. CpenHssT TeMmepaTypa IUIaHeTh
TakXe oueHb HU3Kas - Munyc 178°C.

Hanee BHI neTute K FOmmuTepy - camoii 6oxbinoit mranete CoaHeIHOMN
CUCTEMBI, KOTOpast B TPUCTa BoceMHanIaTh pa3 oonbme 3eman. Kak n Ca-
TypH, FOmmuTep coctouT u3 raza. [1ocKoOAbKY HEJIETKO OTIMYUTH "aTMoOcde-
py" oT "mmoBepXHOCTHU" TJIAHETHI, TPYJHO CKa3aTh, KaKOBa TeMIlepaTypa ee
IMMOBEPXHOCTH, OJHAKO B BBICIIMX CJIOSIX aTMOC(Ephl OHA JOCTUTaeT MUHYC
143°C. OcobeHHOCTbIO aTMochepsl IOmurepa sBisieTcs TaK Ha3bIBaeMOE
Bonpmoe kpacHoe maTtHo. [1o rumore3e, OHO MOSIBMJIOCH TPUIAIIATH THICSY
JIET TOMY Hasad. Temepb aCTPOHOMBI 3HAIOT, YTO 3TO 00JIACTH CUJIbHEUIIUX

Oypb, BekaMu Oymyomux B atmocpepe IOnutepa. OHa HacTONBLKO BeJIMKa,



"Annax Bo3aoBur
HebOecCHbIN cBOA U
3emnio no ActuHe

focnogHero TBopeHbsa”

(KopaH, 29:44)
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4TO CIocoOHa MOrJOTUTh Mapy mjaaHeT padmepoM ¢ 3emiro. Ha Bua HOnu-
Tep KaXeTcsl OOBIKHOBEHHOM IJIAaHETOW, HO OHA HENPUTOMHA JJs XM3HU
JIIOJei, TOCKOJIbKY, OKaXX1UCh OHU TaM, OHU cpa3y MOTUOJU Obl OT HU3KUX
TeMIlepaTyp, CUJIbHEUIINX BETPOB M1 MHTCHCUBHOM paaualiviu.

3arem uget Mapc. Atmochepa Mapca Takke He B COCTOSIHUM obecre-
YUBATh XU3Hb Jiojaeii. OHa COCTOUT B OCHOBHOM M3 yIJIEKMCIOro rasa. I[1o-
BEPXHOCTh MCIIEIIpeHa KpaTepaMu, BO3HMKAIOIIMMU B pe3yjIbTaTe METEO-
PUTHBIX JOXIEH U CUJIBHBIX BETPOB, KOTOPbIE MOTYT IYTh MHOTO JTHEW U He-
JleJ1b MOAPSA, MMOAHMMAsI Ty4Yd Mecka. TeMIepaTypa MOCTOSIHHO MEHSIETCS U
MOXeT onyckatbes 10 MuHyc 53°C. Bbuto MHOTO pa3roBOpPOB O TOM, YTO Ha
Mapce BO3MOKHa X13Hb, HO BCE TaHHbIE CBUIETEIbLCTBYIOT O TOM, YTO ILjIa-
HeTa TakKxXe O0e3XM3HeHHa.

IMokunas Mapc n HanpaBsissch B cTopoHy CoJIHIIA, MBI YBUAUM TOJIY-
OyIo TUIaHETY, KOTOPYIO OCTaBUM Ha BpeMs U IoIrpodyeM HaliTu apyrue. [To-

WCKM MPUBEAYT Hac K BeHepe - TraHeTe, OKyTaHHOMN OJCCTSIIMMU OCIBIMU

obnakamu, ¢ TeMIepaTypoii mosepxHocT 450°C, DOCTaTOYHOM Mg TOTO,
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YTOOBI pacIiaBUTh CBUHeEl. ATMocdepa MOJHOCTbIO COCTOUT U3 YIJIEKUC-
joro raza. Ha ee moBepxHOCTU aTMocdepHOe AaBjIeHUE PaBHO OEBSIHOCTA
3eMHBIM aTMOcdepaM: Ha 3eMjie TaKoe BHICOKOE AaBJIeHUEe MOXHO OOHapy-
XUTh TOJBKO B MOpe Ha TiIyouHe oauH KmiomeTp. Korma Ha BeHepe mmer
IOXIb, 3TO HE TOT MOXIb, KOTOPBHIM MBI XOPOIIO 3HAeM, 3TO KMCIOTHBIMI
noxab. Hu yenoBek, HU Kakasg-To Apyras opMa KM3HU HE MOTYT CYLIECT-
BOBAaTh B TAKOM aJCKOM MeECTe.

Mbl 1eTUM Aajiblie U npubauxaeMcs K MepKypulo - MaJIeHbKOMY Ka-
MEHMCTOMY MUPKY, OllaJIeHHOMY XapoM u paguanueit ConHua. biusocts Kk
CoJTHITY HaCTOJIBKO 3aMeIJIsieT BpalllcHWe TIaHEeTHl, UTO 3a BpeMs, 3aTpadn-
BaeMoe Ha iBa 000poTa BOKPYT COJIHIIAa, MepKypUii ejlaeT BCEro JUIb TPU
MOJIHBIX BpallleHUS BOKPYI cBoeil ocH. JpyruMu ciaoBaMHU, OBa roga Ha
MepKypun paBHBI TPeM 36 MHBIM THSM. M3-3a TaKOTO 3aMeIIeHHOTO CyTOY-
HOro IMKJa OJHa CTOPOHA IUIAaHEThl CUJBHO pacKajeHa, B TO BpeMs Kak
JIpyrasi OKa3blBaeTCsl OYeHb XOJOAHOM. PasHuIla MexXay THEBHON U HOYHOM
cTroponamu Mepkypusi coctasiasier 1000°C. BesycioBHO, B Takoil cpere

XKMN3Hb HEBO3MOXKHA.

Aaxe Mapc, eaMHCTBEHHas
nnaHeta B ConiHe4YHoOM
cucrteme, no GuU3nYecKum
cBoiicTBam Gonee Bcero
HanoMuHalwouwasa 3emnio,
npeacrtaengeT coboin
0e3BOAHbIA N 6E3)XXN3HEHHbIN
KaMEeHHbIN Wwap




BE3XXU3HEHHAYA
NMOBEPXHOCTb
BEHEPbDI

TemnepaTypa NOBepPXHOCTU
BeHepbl pocTturaeTt 4500C,
T.e. TemMmnepartypbl
nnaeBfeHus cBuHua. BeHepa
HanoMUWHaeT NOKPbITbIA
J1aBOM OrHEeHHbIN Wwap.
ATmocdepa HacbileHa
CEepPHOM KUCNOTOM,
nepunoan4yeckKkum
BbiMajaloLieit B Buge
poxpaa. ArmocdepHoe
AaBneHne Ha ee
noeepxHoctu B 90 pas
6onble, 4eMm Ha 3emne, n
paBHO paBneHuio Ha 1000

MeTpaxX HUXxe ypoBHs Mop4




Toaybaa naanema 85

MTak, MBI TOCMOTpEIN HAa BOCEMb IJIAaHET, U HU OJHA U3 HUX, BKIIO-
yass X MHOTOUYMCJIEHHBIC CITYTHUKM, HE MOXET MPEIJIOXNUTh HUYETO IMOX0-
JKEero Ha palickoe MecTo MJisl XKU3HU. Bce oHM - Oe3KM3HEHHBbIE IIaphl U3 ra-
3a, JbAa U KaMHS.

Ho 4To Xe Takoe roysybas mjiaHeTa, KOTOPYIO MBI ITPOMYCTUIN HEKO-
TOopoe BpeMs ToMy Hazan? OHa oueHb oTauvaeTcs oT npyrux. Obnanas 6a-
FOMPUATHON aTMOCcdepoii, CTPYKTYpOil TOBEPXHOCTHU, TEMIIEPATypPOid, Mar-
HUTHBIM ITOJIEM, 3aIIaCOM 3JI€MEHTOB M HaXOMsICh HAa HYXXHOM PacCTOSHUU
ot CosiHua, 3emJisi, KaxeTcs, Oblja crneluuaJbHO co3laHa A TOrOo, YTOObI

CcTaTb JOMOM [JId )KU3HMU. I/I, KaK CKOpO Mbl YBUIUM, TaK OHO U ObLI0.

KpaTkoe oTcTynienne u npeaynpexjaeHue OTHOCUTEIbHO
"ananrauun"

B 57011 rmaBe MBI TOAPOOHO OCTAHOBUMCS Ha OCOOCHHOCTSIX IIJIaHETH
3eMsl, CBUAETEIBCTBYIOIINX O TOM, YTO OHA ObLJIA CIICIIMAIbHO CO3MaHa s
noaaepxaHus Xu3Hu. YToObl M30eXaTh pa3IMUYHBIX HEeIOpa3yMeHUM, clae-
JlaeM KpaTKoe OTCTYIJICHHEe, HeOOXOaMMOoe I TeX, KTO MPUBBIK CUIUTATh
TEOPUIO 3BOJTIONNNA UCTUHHO HAYYHOW M KTO BEPUT B CIIPABEIJIMBOCTD I10-
HITUS "aganTamnus .

"ApmantTauusa”" - CYIIECTBUTEJIbHOE, 00pa3oBaHHOE OT aHTJIMICKOTO
rinaroJsia "to adapt". CnoBo "to adapt" (amanTupoBaThCs, MPUCITOCAOINBATh-
cs1) TpeAnoaracT NPUCIOCOOICeHNE K M3MEHSIIONMIUMCS YCIIOBUSIM. DBOJIIO-
IUOHMCTHI BKJIAABIBAIOT B HETO CICAYIONINI CMBICI: BUIOM3MEHEHNE Opra-
HM3Ma (MM eTo 4YacTeil), Ipu3BaHHOE OOCCIICYMTh €T0 IMPHUCIIOCOOICHUE K
M3MEHSIIOMIUMCS YCIOBUAM cpenbl. COraacHO TEOPUHM 3BOJIOIMH, BCE KMBOE
Ha 3emJie BO3HUKJIO U3 MPOCTEUIIEero opraHn3Ma (e JMHOTO 00IIero mpeaka),
KOTOpPHI caM BO3HUK B pe3yJbTaTe ciaydaiitHocTuU. MHBIMU cloBaMu, CTO-
POHHUKHU TECOPUU DBOJIOIUYU MOJIAraioT, YTO, afalTUPYSICh K YCIOBUSIM Cpe-
IbI CYLIIECTBOBAHMS, XKMBBIC OPTAaHU3MbI MOTYT 3BOJIOIIMOHNPOBATH B HOBEIE
BUABI. DTO TOJOXEHHUE aOCOTIOTHO OCCIIOYBEHHO, MOCKOJbKY MEXaHU3MBI
MPUCIIOCOOTEeHMUS Y KMBBIX CYIIECTB BKIIOYAIOTCS TOJBKO MPH OIpPeaeIeH-
HBIX YCIOBUSIX, M HU MPU KaKMX OOCTOSITEIBCTBAX 3TO HE MPUBOIUT K IIpe-
BpallleHUI0 OJHOTr0o OMOJIOTMYEeCKOTO BHUOA B ﬂpyroﬁss. Teopus sBosOLUU C

ee TTOHATHUEeM "ajarnTaluu’ - He YTO MHOE, KaK pa3HOBUIHOCTh JJaMapKuU3Ma.
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DTa Teopusi OpraHNUYECKOU IBOJIONMU YTBEPXKIAET, UTO U3MEHEHMSI
OKpYKaIoIlel cpeabl BBI3BIBAIOT Y XXUBOTHBIX U pPACTCHUN CTPYKTYPHBIC W3-
MEHEHMsI, CITOCOOHBIC TTepeaaBaThCs MOTOMCTBY. [103TOMY COBEpIIeHHO ec-
TECTBEHHO, UTO OHA He ObljIa MPUHSATA HAYYHBIM COOOIIECTBOM.

OnHako, maxe He uMMesl MoI coO0OW HMKaKOW HaydyHOU 0a3bl, uaes
amanTaliy MPUBJICKAeT oUYeHb MHOTHX. [Ipekae yeM MOUTH maiblie, HEO0O-
XOAUMMO PacCMOTpPETh 3TO IT0JOXeHHue OoJiee moapobHo. IloBepuB B BO3-
MOXXHOCTb BULOU3MEHEHUS HOPM XKU3HU, MOXHO CAeJaTh CACAYIOIIMIA 1mar
W TIPEIITOI0XUTE, YTO U Ha APYTHUX IJIaHEeTaX MOTJia BO3HUKHYTH XXU3Hb, TaK
JXKe KaK OHa KOTIa-TO BO3HUKJA Ha 3eMiie. BO3MOXHOCTh IPUCYTCTBUS Ha
[InyToHe MaleHbKMX 3€JICHBIX CYIIECTB, CIIOCOOHBIX JIMIIb CJIETKa BCIIOTETh
npu temmneparype 238°C, KoTopble ABIIIAT TeJMeM BMECTO KHMCIODPOAA,
MbIOT CEPHYIO KUCJIOTY BMECTO BOJbI, KOHEYHO, IIEKOUYET BOOOpaKeHUE JTI0-
e, 0COOEHHO TeX, KTO JIIOOUT CMOTPETh FOJUIMBYIACKUE (DUIBMBL.

Ho »To nums ¢panTazuu. bojee ocBemoMieHHbBIe B OMOJIOTUU U OMO-
XUMHUM CTOPOHHUKMU TEOPUHU DBOJIOIMU Jaxe He MbITalOTCS 3alluIlaTh Ta-
Kue mosioxkeHus:. OHM MpeKpacHO MOHMMAIOT, YTO XXU3Hb CYIIECTBYET JIUIIIb
TaM, TI¢ OJIS 3TOTO €CTh HEOOXOIMMBIC YCIOBUSI M XU3HEHHO BaxXHBIC 2JI€-
MeHTHI. Ho ecnm u ecTh ntoau, Bepsline B MaJCHbKUX 3€JICHBIX YeJIOBEYKOB
(u npyrue "dyyxabie" dOpMbl KU3HU), TO 3TO T€, KTO CJIEIO BEPUT B TEOPUIO
9BOJIIOIMU U COBEPIIEHHO HE 3HAKOM C COBPEMEHHOI OMOJOTMYECKOl Ha-
ykoii. UMeHHO OHM CBOMM HEBEXECTBOM ITOPOXIAIOT MOMOOHBIC HEJICTIBIE
CIICHApUU.

Wrak, packpbiBas OMIMOOYHOCTb MOHSTUS aJalTallMM, HEOOXOAUMO
00paTUTh BHUMaHME Ha TO, YTO XKU3Hb MOXKET CYII€CTBOBATDH TOJbKO NMPHU HA-
JIMYAA He0O0XO0AUMBIX JIJISl Hee YCJIOBHUIA M 3JIeMeHTOB. ENMHCTBEHHOU HayYHO-
000CHOBAHHON MOJEJbI0 JKU3HU SABJISETCS YIJIepOaHAS MOIedb. YUCHBIC e~
HOIYIIHBI B TOM, YTO HUKAKOW NpYyroil ¢opMbl KM3HU BO BceneHHOI He cy-
LIECTBYET.

Yriepon - mecToil 31eMeHT MePUOINICCKOM CUCTEMBI. DTOT aTOM SIB-
JISIETCSI OCHOBOM XXM3HU Ha 3eMJIe, TOCKOJIbKY BCE OpTaHMYECKUE MOJICKYJIBI
(Takue KakK HYKJIEMHOBBIE KMCIOThl, aMUHOKHUCIOTHI, OCJIKH, XUPbl U caxa-
pa) dopMUpYIOTCS B pe3yabTaTe pa3IMYHbIX COYETAHUN YTjiepojaa ¢ ApyTru-
Mu sneMeHTaMu. COCIMHSSICH C BOOZOPOAOM, KHUCIOPOIOM, a30TOM M Ip.,

yriaepon obpaszyeT MUWJIJIMOHBI pa3JIMYHBIX TUIIOB Oenka. Hukakoit mpyroi
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3JIEMEHT HEe MOXET 3aMeHUTh yriepon. Kak Mbl yBUAMM Jajiee, TOJIbKO YI-
JiepoJ 00JiagaeT CIoCOOHOCThIO CO3AaBaTh MHOTOYMCICHHbBIE PAa3HOBUIHO-
CTU XMMUYECKUX CBsI3€il, Ha KOTOPBIX OCHOBBIBACTCS XU3Hb.

CoOOTBETCTBEHHO, €CJIM IIe-J1100 Ha KaKoi-HuOyah miaHeTe Bo Bce-
JICHHOM BO3HMKHET XXM3Hb, OHA J0JIXKHA UMETh YIJIEPOJIHYIO ocnosy56.

Jnst Toro 4ToOBI HA OCHOBE yIJIepoaa KaK OMOTEHHOTO 3JIeMeHTa MOT -
Jla CYILECTBOBATh XKMU3Hb, HEOOXOIMMO COOIIOCTHU eI PsII BakHBIX YCJIO-
Buii. HampumMmep, yriepoaHble opraHu4Yeckue coeafuHeHus (Mmogo0HbIe Oe-
KaM) MOTYT CYLIeCTBOBaTbh TOJIbKO IPU OIpeAeeHHbIX TeMneparypax. [1pu
temneparype Bbime 120°C OHM HAaYMHAIOT pacnagaTbCcs, © UM HAHOCUTCS
HEeIMoNpaBUMBIii Bpel, eciM TeMmIepaTypa omyckaercsi Huxe munyc 20°C.
Ho He TonbKO TeMIlepaTypa UrpaeT OrPOMHYIO POJIb B CO3aHUKM HEOOXO 11 -
MBIX YCJIOBUIl CYIIECTBOBAaHMUS YIJIEPOMTHOW MOJEAM XU3HMU. Takke BaskHBI
BUJI M KOJMYECTBO CBETa, CUJa IrpaBUTALlMM, COCTaB aTMocdepbl U cuia
MarHuTHOro noJis. Kaxmoe u3 3TUX yCIOBUI co3maeT HeoOXoauMyw 0aszy
JUIST BOBHUKHOBEHUS M CYLIECTBOBAHUS XU3HU. Eciau Obl gaxe OQHO YCJIO-
BUe ObLJIO M3MEHEHO, HAIPUMeED, CpeaHssl TeMIepaTtypa npesbicuia 120°C,
Ha 3emie He OblTo OBl kU3HU. [ToaTOMY HalIM MajleHbKUE 3eJIeHbIe Cylle-
CTBa, KOTOpBIE MOTEIOT MPHU MOBBILIEHUH Temmepatypsl 10 238°C, mabimat
rejyueM, a He KMCJIOPOIAOM U IbIOT CEPHYIO KMCIOTY BMECTO BOJbI, BOOOIIE
HE MOTYT CYILECTBOBAaTh IO ONIpPEACJCHUIO, TOCKOJbKY yriepoaHas dopma
KM3HM, KaK €IMHCTBEHHO BO3MOXHAas, HE MOXET CYIIECTBOBATh IPU TaKUX
ycinoBusiX. 2Ku3Hb BO3MOXHA TOJILKO B Cpejie, OTpPAaHUYEHHOUN YCIOBUSIMMU,
CcielMaabHO CO3MaHHBIMU JUUISI Hee. DTO CIPaBeAIMBO B OTHOIIEHUN XU3HU
BOOOIIlE ¥ YeJOBeKa B YaCTHOCTH.

3emiisl U ecTh Takast cpeaa, COTBOpEHHas 1Jidd CyIIECTBOBAHUSA BCEIO XKMBOTO.

Temneparypa nHameii 3eman

Temnepatypa u armocdepa - ABE HEOTbeMJEMblE COCTaBJSIOUINE
xu3Hu Ha 3emie. [Tonybas miaHeTa o0jafaeT KaKk MPUTOIHOW IS XXU3HU
TeMIlepaTypoii, Tak U aTMocdepoii, KoTopas MO3BOJSIET XUBBIM CYIIECT-
BaM, 0COOEHHO TaKUM CJIOXHBIM, KaK UYeJTOBEK, NbIIIaTh. DTU IBE aOCOJIOT-
HO pa3Hble COCTaBJSIONIME BO3HUKIIM B Pe3yJibTaTe YCIOBUIN, OKa3aBLIMXCS

uaeaabHbIMU JJII HUX 00eunX.
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Bo-nepBrix, 31O paccrosHue Mexay 3emyueil u ConHueM. 3eMas He
cTaja OBl MECTOM POXKICHMS XHU3HM, €CIU OBl OHA pacliojarajach TaK Ke
61m3ko Kk ConHIly, Kak BeHepa, MM Tak Xe majeko oT Hero, Kak FOmwurep.
Moekynpl, BO3HMKAIOIIMEe Ha OCHOBE yrjepojaa, MOTYT CYIIecTBOBAaTHb
TOJBKO B Auama3oHe Temrepatyp ot 120° go -20°C. [IpumeuaTeabHO, 4YTO
3eMis IBISIETCS €AMHCTBEHHOM MJIaHETOM, Iae CpeaHue TeMIIepaTyphl yK-
JIabIBAIOTCS B 9TH PAMKHU.

Pazopoc temmepatyp Bo BceneHHOIT cocTaBisgeT OT MUJUIMOHOB Tpa-
JlyCOB Ha HEKOTOPHIX TOPSYMX 3Be3lax 10 abcomorHoro Hyns (-273°C). B
OTPOMHOM JHamna3oHe KOCMUYECKUX TeMIIEpaTyp BEepOSTHOCTh OOHapyXke-
HUSI TEMIIEPaTypHOTO peXKnMa, CIIOCOOHOTO 00eCIeYnTh XXMU3Hb, OUCHDb He-
3HaunTeapHa. OQHAKO Ha miaaHeTe 3eMJIsS OH MMEHHO TaKOB.

AmepnkaHckue reoinoru @psnak I[Ipecc u Paitmonn CaiteBep odpaTn-
JI1 BHUMaHHWE Ha Ipeobiamaioniue Ha 3emje cpeaHue TeMIiiepaTypbl. OHHU
MPUIIJIX K BBIBOIY: XKM3Hb B TAKOM BHJi€, B KAKOM Mbl €€ 3HaeM, BO3MOKHA
TOJBKO B 0Y€Hb Y3KHX TeMIepaTypPHbIX paMKax. DTOT TeMIIepaTypHBI Mpo-
MEXYTOK COCTaBJISIET BCeTo Jullb 1-2% TeMIepaTypHOro nuarmna3oHa oT ab-
COJIFIOTHOTO HYJISI 0 TeMIIEpaTyphl MIOBEPXHOCTH ConHua57.

[MonnepxaHue 3TOr0 TEMIIEPATyPHOTO pexXrMa 00ecCIedyrBaeTCs KO-
JMYECTBOM Telsia, m3jaydaemoro CoJHIEM, a TaKXKe PacCTOSTHUEM MEXIy
3emueit u CosHueM. CorjlacHO mojcyeTaM YMEHbIIeHWE U3TydaeMoil coJ-
HEYHOU dHepTruu Bcero juinb Ha 10% mpuBeneT K TOMY, 4To 3eMJIsl TTOKPO-
eTCsI MHOTOMETPOBBIM CJIOeM Jibaa. Ml HampoTuB, €CIM OHAa HEMHOTO YBEJIM-
YUTCS, TO BCE KMBBIC CyIIeCTBa IMMOTUOHYT OT Xkapa.

He Tonbko cpenHss TemmnepaTypa A0OJKHA ObITh uaeanbHoi. [Toxyya-
eMoe 3eMiell TeII0 JOJKHO PaBHOMEPHO pacIIpeaeIsIThCS IO BCEU MiIaHe-
Te. bbiIu peANTPUHATH 0COObIE MPETOCTOPOKHOCTH, YTOOBI TaK OHO U CITy-
YUJIOCh.

HakioH 3eMHOIT ocu cocTtaisieT 23,27° Mo oTHOLIEHUIO K 06J1acTH
SKJIUNTUKHU. DTOT HAKJIOH IpeaoTBpalaeT meperpeB aTMochephbl B peruo-
Hax MeXIy MoJilocaMy M 3KBaTOPOM, Jiejiasi TeMIiepaTypy 6ojee yMEepeHHOM.
Ecnu O0b1 och He OBlJIA HAKJIOHEHA, TPaIMEeHT TeMIepaTyp MeXAy IToJcaMu
M 3KBATOPOM OB OBl HAMHOTO BBIIIE, U XM3Hb B 3TUX 30HAX OblIa OBl He-
BO3MOXHaA.

CkopocTh BpalleHUsI 3eMJM BOKPYI CBOE OCHM TakKxXe MO3BOJSET



PasHooGpasHble ¢aKTopbl, TakMe Kak pacctosiHue mexay 3emnein u ConHuem, CKOpoCTb
BpalleHus NniaHeTbl, HaKJIOH ee OCU, 0COBEeHHOCTU reorpadum 3eMHON MOBEPXHOCTH,
coeavHeHHble BMecTe, o6GecneyMBaloT Hawl MMUP TENJOM M Ha OCHOBE ero pa3ymMHOro
pacnpepeneHns

MMOAIePXUBATh TEMIIEpATYPHBIM OamaHc. 3eMJIsT COBEepIIacT MOJIHBII 060pOT
Kaxnbie 24 9aca, MO3TOMY MHTEPBAJIbI MeXIYy CMCHSIIOIIUMUCS CBETABIMU U
TEMHBIMU IIEPUOJAMU CPABHUTEIbHO KOpOTKME. [10CKOIBKY OHU KOPOTKHE,
pasinuus B KoJeOaHUsIX TeMIlepaTypbl MeXIy CBETJI0I U TEMHOI CTOpOHA-
MU 3eMIM He3HauuTe bHbl. HacKOIbKO 3TO BaXHO, MOXHO IOHSITh Ha IIpU-
Mepe MepKypus, rie OeHb IJIUTCS OOJiblle rofa, U pasHULla MEXIy OHEB-
HBIMM ¥ HOYHBIMM TeMIepaTypaMu coctasisieT moutu 1000°C.
lTeorpaduyeckuii penbed Takxke CIIOCOOCTBYET paBHOMEPHOMY pac-
npeneleHuIo Temia Ha 3emie. PasHulia B TeMIlepaTypax MexXay IoJiocaMu

M 9KBaTOpOM cocTasisieT npubansuteabHo 100°C. Eciau 66 mog06HbBIE TEM-
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nepaTtypHble KojiebaHMs HaOJI0Jaluch Ha abCOJNIOTHO IIOCKON TeppPUTO-
puM, TO TaM MOCTOSIHHO AYJAUW Obl pa3pylIUTEIbHBIE BETPHI CO CKOPOCTHIO
1000 xustoMeTpoOB B 4ac, CMeTasl BCE Ha CBOEM MYyTH.

[MTpensTcTBUEM 3TUM IBUXYUIMMCS MaccaM BO3JAyXa SIBJSIIOTCSI MHO-
royMcieHHble 0apbepbl, TOPHBIE 1IETIU, TPOCTUpaIUecs OT TUXOoro okea-
Ha Ha BOCTOKE 10 ATJIaHTUYECKOTO Ha 3amajie, HauuHas ¢ [umanaes u ganee
no xpedtoB TaBpa B AHatoauu u Ansn B EBpomne. Ha mope u3bbiTOUHOE
TEIUIO B palioHEe 3KBaTopa paclpeessieTcs Ha ceBep W IoT Ojaromapst yHU-
KaJlbHOMY CBOMCTBY BOJAbI HAKAMJIMUBAaTh U OTAABaTh Terio. Kpome Toro, cy-
MECTBYET TakKXe PSJl CUCTEM aBTOMATUYECKOTO KOHTPOJs aTMOC(hEepHOTO
TeMnepaTypHoro 6ananca. Hanpumep, eciiu B KAKOM-TO MeCTe 3eMJIA TeM-
rnepaTtypa noJHUMaeTCsl CAMIIKOM BbICOKO, YBEJIMUMBACTCS CKOPOCTh MCITa-
peHust BoAbl U 00pasyloTcsi 00jaka, KOTOpble OTpaxaloT OoJiblle cBeTa (U
COOTBETCTBEHHO TEMja) B KOCMOC, MpEeHoTBpallas TeéM CaMbIiM Teperpes

BO3[IyXa U MOBEPXHOCTH 3eMIJIU.

Macca 3emJiM ¥ MATHUTHOE T0JI€ MJIAHETHI

Pasmep 3emiu He MeHee BaxkeH, 4yeM ee yagajdeHHOCTh oT CoiHIa,
CKOPOCTb BpallleHUsI BOKPYT OCU UM OCOOEHHOCTU reorpapuueckoro peib-
eda. Korga Mbl u3dyvyaau njaHeThbl, TO BUAEJU, YTO BCe OHU 00JagaloT pas3-
JIMYHOW BeJMUYUHOI: MepKypUuil cocTaBaseT JUIlb OJHY OECITYIO pa3Mepa
3emnu, a Onurtep B 318 pa3 6onbuie. [ToaToMy Bo3HUKAaET BOMPOC: pa3Mep
3eMJIM MO OTHOIIEHMUIO K APYTUM IUIAaHETaM - 3TO CIYYaliHOCTh MM YacTh
3amMmbiciia?

I[Ipu Gonee BHUMATEJBbHOM PAaCCMOTPEHUM IMOKa3zaTedeil BEJIUYUHBI
3eMJIM MBI MOHUMAaeM, YTO 10 3aMbICJIy Hallla MJaHeTa J0JXKHa ObITh UMEH-
HO TaKoOro pasmepa, He OOJibllle M He MeHblle. AMepHKaHCKHE TeOJIOTU
®psHK [Ipecc n Paiitmonn CaiieBep TaK KOMMEHTHPYIOT TOYHOCTh pacyeToOB
napamMeTpoB 3eMJIu:

"Pasmep 3emiu uaeasieH - He CIAMIIKOM MaJeHbKWI, 4TOOBI yaepXaTb aTMO-

C(I)pr, KOTOpad BCJICACTBUE MaAJIbIX I'PaBUTALLMOHHBLIX CHUJI MOTJa OBl OTO-

pBaTbcs OT 3eMJIU, U HE CIUIIKOM OOJIBLIION - ¢ O0oJiee MOIIHOM CUJION I'paBu-

Taluu, ynep)KMBa}omeﬁ HE€ TOJIBKO ITOJIE3HbLIE, HO U BPEJIHbIC Fa3bI"58.

He Tonbko pa3mepbl, HO U BHYTPpeHHEE CTpOoeHUe 3eMJIM - YaCTh OCO-
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6oro 3ambicia. BenencTBue Hanuuusa sgapa 3eMJsI UMeeT CUIbHOE MarHuT-

HOe 1oJjie, KOTOpOoe UrpaeT BaXXHYIO POJib B cOXpaHeHUu ku3Hu. [Ipecc u
CaiieBep MUIIYT:
"BHYTpeHHSSI 9acTh 3eMJIM MIPEACTABISCT COOO TMTaHTCKUI, TOYHO pacCum-
TaHHBIN reHepaTop Teria, paboTaruiMil Ha paliuoakKTUBHOM Toruuse. Eciu
Obl reHepaTop paboTasl ¢ MeHbIIeH MOUIHOCTbIO, aKTUBHOCTb T€0JOTMYECKUX
MPOIECCOB 3aMeniaach Obl, XejIe30 He pacljaBUIOCh U HE CHYCTUIOCHh
BHM3, XHUJKOE AP0 He 00pa3oBasoch Obl U MATHUTHOE MoJie He chOPMUPO-

Basoch. Ecaau Obl pailuOaKTUBHOTO TOTIMBA ObIJIO 0OJIbIIE U TeHepaTop pabo-

LleHTp 3emnu nopo6GeH padoTaloLemMy Ha TENIOBOM
SHepruu AsuraTtesnio, MOLWHOCTb KOTOPOro
[AO0CTaTOYHO CUJIbHA, YTOGbI CO3AaTh MarHUTHbIA
WUt 3emMnu, HO He AO0CTaTO4YHa, YTOObI
norpy3nTb 3eMHYIO KOpY B
HaxXoAALYIOCS BHYTPU
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TajJl C OOJiblIE€l MOILIHOCTbIO, BYJKAHMYECKME Ta3bl W MblIb 3aKPbUINA OBl
ConHie, atMocdepa CrycTuiiachb, a MOBEPXHOCTh 3eMJIM cOoTpsicanach Obl OT
€XEHEeBHBIX 3eMJICTPSICCHUN U U3BEPKECHUM ByﬂKaHOB"59.

MarHuTHOE IoJjie, 0 KOTOPOM TOBOPST IeoJOTH, OYeHb BaXkKHas CO-
cTaBiastomas Xu3Hu. OHO BO3HUKAET U3 CTPYKTYPHI sapa 3eMIU, COCTOS-
IIETOo M3 TSIXKEBIX 3JIEMEHTOB TUITA Kejie3a U HUKEISI, CITIOCOOHBIX YACPKHU-
BaTh MarHUTHBIN 3apsin. BHYyTpu gapo 3eMiu TBepaoe, a CHaApyXM - KUIKOE.
DTHU OBa YpOBHSA SIIpa IBUXYTCS OAPYT BOKPYT Ipyra, © UMEHHO 3TO IBUXE-
HMe co3MaeT MarHUTHoOe noJie 3eMau. Brixons majgeko 3a mpenesibl TOBepX-
HOCTH 3eMJIM, MaTHUTHOE IMOJI¢ IPOCTUPACTCI B KOCMOC 0ojieec yeM Ha Je-
CATh ThICSIU MUJb, 00pa3ysa [losc Ban AnneHa, KOTOpbIi, KaK IIUT, TIpeao-
XpaHseT 3eMJII0 OT CMEPTOHOCHOU pammanuu 3Be3n. [lomcumraHo, 9TO 00-
Jlaka Tuia3Mmbl, He nmponyckaembie [Tosscom Ban AnneHa, HecyT dHEpruio B
CTO MMJUIMAPIOB pa3 0ojee MOIIHYIO, YeM aToMHasa 6omba, coOpoleHHas Ha
Xupocumy. KocMuueckue Jydu CTOJIb K€ CMEPTOHOCHBI, OJHAKO TOJbKO
0,1% oToi1 pagualuy MPOHUKAET CKBO3b MATHUTHOE MOJie 3eMJIM, HO U OHA
nornomaercss atMmocdepoii. YToObl co3maTh CTONb XK€ MOIIHOE MAarHUTHOE
ImoJie M MOAAePKUBATh €0, HEOOXoaUMa 3JICKTpUUEeCcKas SHEPTUS B MUJIJIH -
apa amImep, T.e. CTOJIbKO, CKOJIbKO UYeJIOBEUYECTBO BhIpaboTalo 3a BCIO UCTO-
pUIo CBOETO cymiecTBoBaHUSA. Ecam GBI He OBIJIO TAKOTO IIUTA, BpeIOHOCHOE
M3JydeHHUe TTepuoanIYecku youBaao Obl Bce XMBOE, U KM3Hb, BO3MOXHO, HE
cMoria 6bl Bo3poauThes. Ho, kak ykasbiBawoT I[1pecc u CaiteBep, siapo 3eM-
JIV CO31aHO ¢ TAKUM pacuyeToM, YTOOBI 00eCIeYuTh 6€30MacHOCTh 3eMJIu.

U, xak cka3aHo B KopaHe, B 3TOM eCTh 0COOBII CMBICIT:

"Mbl HebOeca paCKUHYJIH (IJIs1 HUX) OXPAHHBIM CBOJOM,

N Bce Xe oTBpamanTCcsa OHU

OT Tex 3HamMeHHii (4TO sABJAsAeT UM TBOopeHue [ocnmoane)".

(Kopan, 21:32)

baaronpusaTHOCTb aTMOCheEpbI

Kaxk Mbl Bugenu, pusndyeckue ocoOeHHOCTU 3eMIIU - €€ Macca, CTPYyK-
Typa, TeMIeparypa u ap. - aOCOJIOTHO uaealbHbI MU XKU3HU. OQHAKO BCe-
ro 3TOTO €lle He JOCTaTOYHO, YTOObI KM3Hb MOTJIa CYLIeCTBOBATh Ha Halllei
miaHeTe. HeManoBaxXHBIM (paKTOpOM SIBJISIETCSI COCTaB aTMOCGhEPHI.

MBI yXe TOBOPHUIM O TOM, KaK HaydyHO-(haHTaCTHYeCKHe (PUIbMBI



ATmocdepa 3emnu. Takon ee
yBuaenu kocmoHaeTbl HACA,
nponertaa Hag PununnuHamn
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BBOJAT Jitofeil B 3a0ayxneHue. Hampumep, ¢ Kakoll J1erKOCTbI0 KOCMUYEC-
KUe MyTEeUIeCTBEHHUKW W UCCJIENOBaTeIM HaXOIdT IUIaHEeThl, aTMocdepa
KOTOpBIX MpUTOAHA JJs1 nbixaHus. KaxeTcs, OHM CYIIECTBYIOT IOBCIOAY.
Ecnu 6b1 HaM NPUIIIOCH U3YYUTH peabHbIN, a He BooOpaxkaeMblil KOCMOC,
TO MBI ObI MOHSJIM, YTO BTO Aajieko He Tak. HaM Bpsia v ynanoch Obl HAWTHU
IPYTYIO MJIaHEeTy, aTMocdepa KOTOPOW MO3BOIUIA OBl HOPMAJIbHO ABINIATh.
U »10 moTOMY, 4TO aTMOcdepa 3eMiIu oblagaeT MeJbIM PSAOM CIelnaaIbHO
CO3/IaHHBIX KAYE€CTB, MPU3BAHHBIX MOAIEPKUBATH KU3Hb.

Atmocdepa 3emau coctout u3 77% mnpolieHTOB a3oTta, 21% Kuciopo-
na u 1% yraepona. JJaBaiiTe HAa4HEM C CaAaMOTO BaXXHOIO rasa - KMCJIOpOIa.
Kucnopon urpaet XMU3HEHHO HEOOXOAMMYIO POJib, MOCKOJbKY OH YYaCTBYET
B OOJIBIIMHCTBE peaKIMil, BBIACISIOININX DHEPrui0, HEOOXOOUMYI0 BCEM
CJIOXHBIM (hbOopMaM KU3HHU.

CoenmHeHUs yriepoja B3aUMOACHCTBYIOT ¢ KHCIOpOAOM. B pe3yib-
TaTe COOTBETCTBYIOLIMX peakl Uil oO0pa3yloTcsl BoJa M YTJIEKMUCbIN ras, a
TakXe BbIpabaThIiBaeTCs DHEPIUsl U TaK Ha3biBaeMble Majble "TIYUKU" dHEp-
run - AT® (apmeHo3uHTpudocdars), HEOOXOAUMBIE JJISI XUBBIX KIIETOK.
MNHTEepecHO OTMETUTh, YTO MPOLIEHT KUCIOpOoJa B BO3AYyXe, KOTOPbIM MbI
NBIIUM, OYeHb TOUHO onpeneyieH. Maiiki JIeHTOH nuiieT 00 3TOM TakK:

"Ecau O0b1 aTMocdepa coaepxkana 6oJibllie KMCI0poaa, MoTjia Obl OHA MOAaep-

kuBaTh XU3Hb? Het! Kuciaopon oueHb peakTuBHBIN 3JeMeHT. [Ipu cyuiect-

BYIOIIIMX TeMIIepaTypax laxe TOT MPOILeHT Kuciaopoaa (21), KOTOpbIit MBI Ha-

XoaAMM B aTtMocdepe, MpubIMKaeTcsl K BBICIIEMY Ipeaeay 0e30MacHOCTH.

TIpu KaxxaoM yBeJMUYEHUU COAepKaHUs Kuciaopoaa B atmochepe Ha 1% yBe-

nuauBaeTcs Ha 70% BepOSITHOCTH JIECHBIX 1'[0)1(31)03"60.

bputanckuit 6uoxumuk JxeiMmc JIaBaoK Takxke CUYUTAET:
"Ecau KOJIMYeCTBO KHUcIopoaa OyaeT mpeBblinath 25%, Gobliast 4acTh 3€M-
HOM pacTUTEAbHOCTHU MOTMOHET B OYIIYIOIIMX TMTAHTCKUX TMoXKapax, KOTOpbie
YHUUTOXAT U TPOIUYECKUE JIMBHEBbBIE Jieca, U apKTUUYECKYIO TYHApY... Kuciao-
pojaa B aTMoc(depe pPOBHO CTOJbKO, CKOJbKO HYXKHO JIJIsl TOTO, YTOOBI YPABHOBE-
CHTb ONACHbIE U OJIATONPHSATHDIE Tel-llle]-ll.ll/ll/l"m.

I[Tponopuus Kucinopoma B aTMochepe ocTaeTcsl HEM3MEHHOM OJiaro-
napst YIMBUTEJIbHOU cucTeMe "Bocrpou3BoacTBa”. ZKMBOTHBIE TTOTPEOIISIOT
KUCJOPOJ U BBIAEISIOT YIJIEKUCbINM Ta3, HEMPUTOAHBIN ns abixaHus. Pac-

TEHUS Xe MOCTYIalT HAa000pOT: OHU MOTPEOSIOT YIJIEKUCIBINA ra3 U BhIIE-



YBenuyeHue KoNm4yecTea -
Kucnopopa B atmocdepe 3emnu
naxe Ha 5% BbLI3OBET NOXapbl, =
KOTOPbI€ YHMYTOXAaT '
GONbLUMHCTEO SIECOB NJaHeTbl
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JSI0T KUcaopoa. MMeHHO Garoaapst 3Toi cucTeMe XXU3Hb He MpeKpaliaeT-
cs1. Kaxaplit 1eHb pacTeHUST BBIACISIOT B aTMOChEpy MUJIUOHBI TOHH KUC-
Jopoja.

Be3 B3auMoAeiiCTBUS 3TUX ABYX Pa3HBIX TPYIII XUBBIX CYIIECTB U paB-
HOBECHSI MEXKAY HUMU Hallla TjiaHeTa Oblia Obl HelpUToaHa s Ku3Hu. Ha-
MpUMeEp, ecau Obl BCe XMBBIC CYIIECTBA MOTJOMIATN YIAEKUCBIA ra3 U Bbl-
JeJsiId KUCopo, atMocdepa 3eMiiu B OOJblIed CTeleHU cIiocobCTBOBaIA
Obl BOBHUKHOBEHUIO TMOXKAPOB, M ObLJIO ObI JOCTATOYHO OJHOW MCKPBI, UTO-
Obl OrPOMHBIE TEPPUTOPUM OKa3alucCh BO BiaacTu orHs. M HaoGoport, eciu
Obl U Te W APYrue MOTPEOISIIN TOJTbKO KUCIOPOJ, a BhIACISIN YIIEKUCTbIA
ras, Xu3Hb Obl OCTAHOBUJACh, KOT/Ia BECh KUCIOPO. ObIJI OBl M3PACXOMOBAH.

JIpyroe cToNib Xe 3aMeuaTeJbHOE KauyecTBO aTMocdepbl - ee IJI0oT-

HOCTb, NACAJIbHO HpI/ICHOCO6J'[eHHaH JJId AbIXaHW .

ATMocdepa u 1pixaHue

MBI OBIIIUM KaXAylo CeKyHAy Halleil XXM3HW, HaOuWpaeM BO3OYyX B
JIETKME U BBIIBIXaeM ero. M MbI mymaeMm, 94TO 3TO aOCOJIOTHO €CTECTBEHHO.
OmHaKo IBIXaHWE - 3TO OYeHb CJIOXHBIN ITpoIecc.

CucTeMbl HallleTO OpraHM3Ma CO3IaHbl CTOJb COBEPIICHHO, YTO MBI
He IyMaeM O TOM, YTO ABIIUM. Halre Temno ompenenseT, CKOJIbKO €My Tpe-
OyeTcs KMCJIopoaa, U OpTaHU3YeT JOCTAaBKY HY>KHOTO KOJIMYECTBa B 3aBUCH -
MOCTH OT TOTO, UJIEM MBI B JTaHHBIII MOMEHT WM OCKUM, YNTaeM KHUTY WJIN
criuM. JIpIXxaHWe TakK BaXXHO JJIS1 HaC ITOTOMY, YTO MUJUIMOHBI pPeaKInil, MO -
IEePXUBAOIINX XU3Hb B HAIIMX OPraHU3Max, TPpeOYyIOT KMUCIopoIa.

CnocoOHOCThIO YUTATh 3Ty KHUTY BBl 00sI3aHBl MUJIJIMOHAM KJIETOK
BaIllMX Ija3, CHaOXaeMbIX dHEpTUel, MmojydyaeMol M3 KUcCIopoma. ToOuHO
TakK Xe TKaHU HaIlero Teja M (GOPMHUPYIOIINE UX KISTKH IOJTyJ4aloT dHEp-
TUI0O B MpOIleCcCe CropaHUs B KHCJIOpOAe coenumHeHUU yriepoaa. [Ipomykr
CropaHMsl, YIJIEKHUCIBIA ra3, JOJKeH OBITh BBIBEIAEH M3 opraHu3ma. Eciu
YPOBEHB KMCI0POAa B KPOBU MaJacT CIAUIIKOM HU3KO, BBl MOXETE MOTEPSITh
CO3HaHMue, 6e3 MOCTYIUICHUS KUCIOpOoaa B OpTaHU3M B TeUCHME HECKOJIBKUX
MUHYT HACTyIlaeT CMEPTh.

NmenHOo moaToMy MBI ablinM. Korga Mbl fenaeM BAOX, KUCIOPOJ yC-

TPEMIISAECTCA B TpuUCTa MUJIJIMOHOB MeJIbYan X KaMe€p B HallMX JETKHUX.
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CoelMHEeHHbIE C 3TUMU KaMepaMU, COCYIbl-KaMUJISPbl MTHOBEHHO BCAaChl-
BalOT KMCJIOPOJ U NOCTABJISIIOT €ro cHayvaja K cepjlly, a 3aTeM B Apyrue 4a-
cTu Tena. KineTku Teja UCTONIb3YIOT KUCIOPOA U BRIACIISIOT YIJICKUCIIBIA Ta3
B KPOBb, KOTOpPAsl HECET €ro Ha3al B JIeTKHUe, Yepe3 KOTOPhie OH BbIAbIXaeT-
cs1. Bech mpoliecc 3aHMMaeT MeHbIIE TTOJOBUHBI CEKYHJIbI: "UUCTHII" KUCIO-
pod BXOIUT, a "TPSI3HBIN" YIIIEKHUCIBIA Ta3 BEIXOAUT. BB MOXeTe CIIPOCHUTH,
3a4eM B JIETKMX TaK MHOTO (TpUCTa MIJIIMOHOB) MajJleHbKUX Kamep? Mx Ha-
3HaYeHUE - YBEJUUUTh 00J1aCTh COMPUKOCHOBEHUS ¢ Bo3ayxoM. Koraa oHu
aKKypaTHO CJOXEHbI, TO 3aHUMAlOT OYeHb MajJio MeCTa, B pa3BEpHYTOM Xe
COCTOSTHUYM MOTYT MOKPBITh HEJbIii TCHHUCHBII KOPT.

He cnenyet 3a06niBaTh euie 00 oqHOM MoMeHTe. KaMepsl IerKux U co-
CYIbI-KAMUIISIPhl CO3AaHbl TAKUMU MaJIeHbKUMM U COBEPIIEHHBIMU IJISI TO-
ro, 4ToObl YBEJUYUTH CKOPOCTh OOMeHa KUC0poaa 1 yriaekucaoro rasza. Ho
COBEPIICHCTBO 3aMbICia HE OTpaHMYMUBAETCS 3TUMHU (PaKTOpaMU U BKIIIOYA-
€T HEeOOXOAMMYIO TUNIOTHOCTD, BSI3KOCTh, JaBJICHUE BO3AyXa, KOTOPHIE TOJK-
Hbl 00€CIeYuTh CBOOONHOE NBUXKEHME BO3/1YyXa B JIETKME U U3 JIETKUX.

Ha ypoBHe Mops gaBieHue Bo3ayxa cocTabiasieT 760 MM pTYTHOIO
cT0J10a, €ro MIOTHOCTh COCTABJSIET IMIPUOTU3UTEIHLHO OONH IpaMM Ha JIUTP, a
BSI3KOCTBH ITOYTH B MSIThASCAT pa3 00bINe BI3KOCTH BOABI. MOXHO ITOAyMaTh,
YTO 3THU MOKa3aTeJu He MMEIOT HUKaKOro 3HAaUYeHM s, OTHAKO 3TO HE TaK.

Maiik JIeHTOH MUILET cleaytoliee:

"CocTaB u 00muii xapakrep atMocdepsl - TIITOTHOCTb, BI3KOCTh, NaBIeHUE U

Ap. - TOJZKHBI OBITH HOI[OﬁHbI TE€M, KAKOBbI OHH €CThb, 0Cco0eHHO JJIA AbIIAIIUX

BO3YXOM 0prann3m03"62.

Korma MBI ABIIIMM, HallUM JIETKUM HeoOXoJuMMa 3Heprus, 4ToObl
MIpeoaoJIeBaTh CUJIYy COMMPOTHUBICHHUS BO3IyXa, BO3HUKAIOIIYIO IIPA €T0 IBU-
XeHMH. biraromaps ocoObIM CBOICTBAM aTMOC(EpPHl 3TO COMMPOTUBICHHUE HE
OYeHb 0OJbIIOE, U HAIIU JIeTKMEe BOUMPAIOT U BHITAJKUBAIOT BO3AYX C MUHU-
MyMOM 3aTpauyuBaeMoil aHepruu. Ecau Obl cONMpoTHBIEHUE ObIIO BbILIE,
JIeTKMe OJIKHbI ObLIM Obl MpUJaraTb OOJblIE YCUIUI, YTOOBI 00ECHEeYUTh
HaM BO3MOXHOCTb abiiaTh. [logscHuMm 310 Ha npuMepe. HabpaTbh Boay B Ur-
JIy IMpUIa HE TPYAHO, HO €CJIM BMECTO BOIbI B3SITh Me[, CAeJaTh 3TO OyaeT
HaAMHOTO TpyJAHee, MOTOMY 4YTO IJIOTHOCTb M BSI3KOCTh Meaa OoJblie
TAKOBBIX MTOKAa3aTeJIeil Yy BOMHI.

Ecau Obl MIOTHOCTD, BSI3KOCTh U JlaBJIeHUE BO3ayxa ObLIU 00Jiee BbI-



COKMMM, OBIIIATH OBIJIO OBI TaK XK€ TPYAHO, KaK HaOMpaTh MeJI B UTJIY TP -
11a. MoXHO BO3pa3uTh: 3TO JIETKO YCTpaHUTh. HyXHO JUIIb MPOCTO yBEJIM-
YUTh AWAMETP UTJBI M1 CKOPOCTh HabupaHusa. OTHAKO eCIu OBl MBI CIOeIaln
9TO C KalWJUISIpaMU JIETKUX, YMEHBIINUIACh OBl TUIOIIAAh COMPUKOCHOBEHU S
C BO3JIYXOM, M 332 OJIUH U TOT X€ OTPE30K BpeMEeHU OOMEHUBAIOCh MEeHbIIIEe

KOJIMYECTBO KHCJIOpOda M YIJIEKUCIOro ra3a, 4To He obecrmeuyuBao Obl

JOJIKHOTO YPOBHSI KMCIOPOJIHOTO OOMEHa.

TakuM 06pa3oM, 4TOOBI BO3AyX ObLI MPUTOAEH IJISI AbIXaHUs, IOKa3a-
TEJIM €ro IapaMeTpoB - IJIOTHOCTU, BA3KOCTHU, HABICHUS - HOJIKHBI HaXo-
JUTbCS B CTPOTO OIpPeJeIeHHBbIX rpaHuiiax. Bce aTu ocobeHHOCTH abCcoMIoT-
HO TOYHO COOJIOAEHBI B BO3AyXe, KOTOPBIM MBI ObIIIUM. Maiikn JeH-
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TOH NMUIIET 00 3TOM Tak:

"flcHo, YTO, ecyid Obl BA3KOCTD HJIH IJIOTHOCTb BO31yXa ObLIM 00JIbIlE, COITPOTHB-

JIeHWe BO3IyXa CTaJo Obl HEMPEOMOJIUMOM TIperpaaoil, 1 HIKAKO€ MbICIUMOE W3-

MeHeHHe IbIXaTeJbHON CHCTeMbl He 0Ka3aJ0Ch Obl B COCTOSTHMM 00€CHeYyuTh J10-

CTaBKY KHCJOPOJA B KOJIMYECTBE, HEOOXOIUMOM ISl META00JMIECKUX MPOIECCOB

y AbIDIAIIEro BO3AyXoM opranusma. [1pu comocraBieHUM BCEX BO3ZMOXHBIX ITOKaA-

3aTejieil aTMochepHOro aaBieHUs ¢ KOJIMYSCTBOM COAEPKAIIErocss KUCIopoaa

CTaHOBUTCS SICHO, YTO CYHIECTBYET TOJIbKO OJHA YHMKAJbHAS OYEeHb MajIeHbKas

00J1aCTh, Ijie Bce He0O0X0AUMbIe YCAOBHS A KU3HU coﬁmouenm"“.

OcoOblli cocTaB aTMocdepbl obecredynBaeT He TOJIbKO BO3MOXHOCTH
JIbIXaHUs, HO W TO, UTO Hallla rojybas miaaHeTa ocTaeTcs rojayooii. Eciu art-
MocdepHoe JaBlieHUMe Ha YPOBHE MOpPs OyIeT HUXKE ero CylleCTBYIOILIEro Imo-
KaszaTessl, UHTEHCUMBHOCTb MCTIapeHUs BOAbI OyaeT Oojiblie. YBeIUYEeHUE BO-
bl B aTMocdepe NMpuBeaeT K BOBHUMKHOBEHUIO MapHUKOBOTO 3¢ deKkTa, Ha-
KOIJIEHUIO TeTljla U MOoAbeMy CpeIHUX TeMIlepaTyp Ha niaaHeTe. Eciu Xe naB-
JieHue OyAeT Bhlllle, UHTEHCUBHOCTh MCIapeHUsl OydeT HMUXKe, U OIPOMHBIE
TEPPUTOPUU MJAHEThl MPEBPATITCSI B MyCThIHIO. Bce 3T aGCONIIOTHO TOYHO
paccuMTaHHBbIE COOTHOIIEHUS B Hallleil aTMocdepe MoKa3biBaloT, YTO OHa
Oblia COTBOpeHa TakKMM o0Opa3oMm, 4ToObl Ha 3emJje MorJia CyllecTBOBaTh
Ku3Hb. McTuHa, packpbiTasi HayKoi, elle pa3 JoKa3biBaeT, yTo BceneHHas -
He MpOoCTOo HarpoMoxkaeHue matepuu. CoBeplIEHHO OYE€BUIHO, YTO CYLIECT-
ByeT CoapgaTrenb, MNpaBsiiuuii BceleHHOI, NMpUAAIOIIMII MaTepUU HYXHYIO
¢opmMy, LHapCTBYIOIIMI Hal rajakTuKaMu, 3Be3laMM, ITJIaHeTaMM, HaJ BCEM
noaBJIacTHBIM EMy Mupom.

Orta Beicmag Brnactb, kak rooput Kopah, ectb Annax, [ToBenurtenn
BcenenHoii.

TonyOylo miaHeTy, Ha KOTOPO# MBI XXMBEM, 3aMbICJUJ, COTBOPUI U
"pacnpocTep” nas moaei Annax, kak ckazaHo B Kopane (79:30).

EcTb u apyrue asiTbl, KOTOpPbI€ PaCKpPbIBAIOT 3TY UCTUHY:

"Aanax ectb Tor, KTo 3emMii0 BaM 00MTE/IbI0 COXPAHHOM MOCTeJ U, (HAJ Heil)

BO3HeC HeOeCHBIl cBOX, W co31aja Bamu ¢GopMbl, YTO mpeKpacHbl. M Hamemua

O0aaramu Bac (A1 HAacblmeHus aymu u Tena). Takos Annax - sam IToBeauTten!

Baarocnosen Aniax - Focnoas mupos!” (Kopan, 40:64).

"Oun - Tor, KT0o caenan 3eM/il0 BaM MOCJAYHIHOH, - XOAUTE XK MO €€ pamMeHaM,

KOpMHTECh TeM, 4To Bam aapyetr Bor, - kK Hemy JiekuT U Bame BockKpeceHbe"

(Kopan, 67:15).
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PaBHoBecme Kak HeoOXoammoe yYciioBuEe CYIIECTBOBAHHUA
2KU3HHU

To, o yeMm 1m1a peys BHIIIE, JUIIb YaCTh TOUHO PACCYMTAHHOTO OalaH-
ca (pakTOpOB, 0OeCMeuynBaIOIIMX XU3Hb Ha 3eMJie. MOXHO COCTaBUTh OUYECHbD
IJIWHHBIA CIMCOK TaKUX (haKTOpOB. BOT KakuM mpencTaBiaseTcs 3TOT CIIH-
COK aMepHUKaHCKOMY acTpoHOMY Xblo Poccy, KOTOpbIii TakxKe MOMbITaNCS
npeayragaTh, YTO MOXET IIPOM3OUTH B ciIydae HapyIIeHUS CYIIeCTBYIOIIETO

paBHOBECHUA CUII:

HOBerHOCTﬂoe NPUTAXKCHHUC:
CHUJIbHEC - aTMOC(bCpa 6y,£[eT HaxkamjinBaTh CJIMIIKOM MHOIO aMMHMakKa
n ME€TaHa,

cinabee - aTMocq)epa IIJIAHETHI 6YI[€T TCPpATb CJIMIIKOM MHOIO BOIBI.

PaccTrogHue ot 3Be3bI-pOaUTENSA:
Jajblie - OyAeT CAUIIKOM XOJOAHO, U KPYTOBOPOT BOAbI HA TMJIaHETe
OyIeT HEeBO3MOXKEH;

O0JuXke - OyJaeT CAMIIKOM TEeIJio, YTO BbI30BET T€ XK€ MOCAeACTBUS.

ToauuHa Kopbi:

TOJIIIE - U3 aTMOCcdepbl B KOPY OyAET IepelaBaThbCsl CIUIIKOM MHOTO
KMCJIOpOa;

TOHbIIE - BO MHOI'O pa3 YBEJIMYUTCS ByJIKaHUYEeCKass M TEKTOHUYEC-

Kad aKTUBHOCTD ITJIaHCTHI.

Ilepuon BpameHus:
JUIMHHEE - CYTOYHBIE TEMIIEpaTypHbIe pa3judus OyayT OOJble;

KOpoYe - CKOPOCTh aTMOC(hEPHBIX BETPOB OyAET CAUIIKOM OOJbIIAs.

I'paBuTanMOHHOE B3auMoaeiicTBHE:

OoJibllle - BO3JEiCTBUE NMPUJIMBOB Ha OKeaH, aTMochepy U IMepHuom
oOpalieHus: OyaeT CAUIIKOM Pa3pyLIUTeIbHbIM;

MEHbIIIE - U3BMEHEHUSI OTKJIOHEHUST OPOUTHI BBI3OBYT KJIMMAaTUYECKYIO

HCYCTOP'I‘II/IBOCTB.

MarHuTHoOe moJie:
CUJIbHEE - BJIICKTPOMArHUTHBIC OypW OYAYT CIAUIIKOM pa3pyIIATEIb-

HBIMH;
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cinabee - 3amuTa OT BpC€AHOIO 3BC3JHOIO U3JIYYCHUA 6YI[6T HEaocCTa-

TOYHA.

Anp0eno (COOTHONmEHHE OTPAKEHHOTO W MOCTYMAIIIEro Ha MOBepX-
HOCTb CBETA):
60JIbllIe OTPAXXEHHOTO CBETa - HACTYIUT JICAHUKOBBIM ITEPUOI;

MEHbIIIEe OTPA’KEHHOTO CBETa - Pa30BbETCS UpPE3MEPHbBIN MapHUKOBBIN

a¢dexr.

CooTHOmeHNe KNCJIOPOaa u a30Ta B atmocgepe:
0oJbllIe KUCAOPOAa - MPOLECCHl BhICIIUX (OPM XHU3HU OYyAyT NpOTE-
KaTh CJIUIIKOM OBICTPO;

MCEHbIIEC KHUCJTOpOoda - XKU3HEHHBIC IPOLUECCHI 3aMCOJIAIOTCA.

VpoBeHb YI1eKHCJIOT0 ra3a v BOASHbIX McHapeHuil B aTMocdepe:
BBIIIE - PA30BbETCS YPE3MEPHBIN MapHUKOBHIN 2 PeKT;

HUXe - YPOBEHb IMMapHUKOBOTO 3(pdeKkTa OyaeT HeTOCTaTOUCH.

YpoBenn 030Ha B aTmMocepe:
BHIIIIE - TEMIIepaTypa IMMOBEPXHOCTH OyIeT HUXE;
HUXE - IIOBEPXHOCTHBIE TeMIepaTypbl OYyAYyT CJIMIIKOM BBICOKMHE,

3HAYUTEIbHO YBEIUYUTCS YABTPAahUOJETOBOC U3TyUCHHUE.

CeiicMuYecKass AKTUBHOCTh:

0oJbllIe - OOJbIIOE KOJUYECTBO (POPM XKM3HU MCUE3HET;

MEHBIIIE - 0OCATOYHBIe MOPOAHBI IHA OKeaHa (IIPUHOCUMBIE peKaMu) He
OyayT BO3BpallaThCs Ha MOBEPXHOCThb B pe3yJIbTaTe TEKTOHMUYECKUX JBUXKE-

. 64
HHUMN .

DTO TOJIKO OTAEJbHBIE YACTU 3aMbICJa, LIeJIb KOTOPOTO - CO31aTh yC-
JIOBUS IS 3apOXIeHUS U pa3BUTUS XU3HU Ha 3emiie. Ho m ux BmoaHe mo-
CTaTOYHO, YTOOBI MOHSThH, YTO BO3HUKHOBEHME XKU3HU HA 3eMJie He SIBJISIET-
Cs BCEro JUlllb YIaUHbIM CT€YeHUEM OOCTOSTEIbCTB.

ODTU U MUpHUATbl APYTUX OOCTOSTENbCTB BHOBL M BHOBB MOJATBEPXKIa-
IOT IIPOCTYIO UCTUHY: TOJBKO OAWH AJIaX MOT CTOJb COBEPIIEHHO CO3HaTh
BcenenHylo, 3Be3/bl, MJIaHEThI, TOPbI, 1aTh XXU3Hb JIOASIM U IPYTUM XUBbIM
cymectBaM 1 otaaTh CBoe TBOpPEHME B PYKM 4ejdoBeKa. Anjax OIUH - MC-
TOYHUK 100pa M MOTryllecTBa - 00JagaeT BJacThblo co3aaBaTh UuTo-To U3 He-
ObITHUS.
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B KopaHe 06 3TOM cOBEeplIEHHOM TBOPEHUU AJlslaXxa FTOBOPUTCS TaK:

"N uto k! TpyaHee Obla10 Bac co3aaTh WM HeGecHBbIl cBoa (mocTpouth)? Ero
noctpoua OH. Bo3aABUTHYJ CBOJ M yUpeana nopsaaoK copepmennbiii. (He0ecHbri
cBoJ) 3aaua OH MPaKOM HOYM M BBISIBHJ BeJIMKOJIENNE €ro CHIHbEM COJIHEYHbIX
ceTua. [Torom OH 3eMJII0 pacnpocTep U U3 Hee UCTOPTHYJ BOJY M Jyra, ycra-

HOBHJI HEIBUKHO TOPBI, ISl MOJb3bI BaM U BameMmy ckoTy" (Kopan, 79:27-33).






rNMABA Vi

IINTAH
COTBOPEHUA
CBETA

CoBeplUeHHO YyAUBUTENIbHO, YTO U3Jny4yeHne, Heobxoaum-
Moe ONis XU3HuU Ha 3emMmne, cocpenoTayuBaeTcs B Ypes-
Bbl4ailHO MaJioM AMana3oHe 3/IeKTPOMarHUTHOro cnekT-
pa, KOTOpbIi NnpeaocTaengaeT 3emse POBHO CTOMNbLKO pa-
Avauunmn, CKoJIbKoO Heo0Xo0AUMO ANSA XU3HU.

A1 KemnGenn, aHrnuiicknia ¢M3MK65.



106 COTBOPEHUWE BCEJEHHON

OJIHIIE COMPOBOXKIAET HAC B TeUueHUe Bcell Hamelt xkxu3Hu. Kor-

Jla MBI THEM IOJHMWMAaeM TJia3a K HeOy, Mbl BUIMM €TO CUSIO-

muii cBeT. Eciim OBI KTO-TO mojoline K BaM 1 cripocut: "Kakas

IMojb3a OT CoJHIa?" - Bbl HE 3alyMbIBasiCb OTBETUJIM ObI, YTO
COJIHIIE MaeT HaM CBeT U Teryio. OTBET XOTS U HECKOJbKO MTOBEPXHOCTHBIN,
HO NpaBUJIbHBIN.

Ho kak 3To BBHIILIO, YTO COJIHIIE TTOCHLJIaeT HaM cBeT U Teruo? Ciy-
YyaiiHo 1 3T0? BO3MOXHO JIM, YTOOBI 3TOT OIPOMHBIN OTHEHHBIH 1Iap B HE-
Oe ABJSIICS TUTaHTCKOW "JaMIToi", COTBOPEHHOU, YTOOBI CIYXUTh Ham?
CoBpeMeHHbIE Hay4YHbIE MCCIEIOBAHUS TOKa3bIBAIOT, YTO Ha ITOCJEJIHUE
IBa BOIpoca MBI MoxeM oTBeTHTh: "a". "Jla" - mMoTOMYy YTO COJTHEUHBIMU

CBE€T - 3TO MOPA3UTCIBbHOC IO CBOEMY COBCPIICHCTBY TBOPCHMUC.

OnTumanabHas JJUHA CBETOBOI BOJIHBI

U cBeT, 1 Tem0 - 3TO BUABI 3JICKTPOMAarHUTHOTO M3JydeHus. Bo Bcex
CBOMX IIPOSIBJICHUSIX 3JICKTPOMAarHUTHOE WH3Jy4YeHHE ITOJOOHO pacxoms-
IIUMCS BOJTHAM OT OpPOIIIEHHOTO B BOAY KaMHSI. Ml TOUHO TaK Xe, KaK BOJHBI
MOTYT OBITh Pa3HOI BBICOTH M PACXOAMTHCS Ha pa3HbIe PACCTOSHUS, DIEKT-
POMArHUTHOE U3JIyYEeHUE UMEeT pa3JMuHYIO IJIMHY BOJIH.

DTa aHaJOTUS, OMHAKO, NMPHUOJM3UTENbHA, MOCKOJBKY CYIIECTBYIOT
OTPOMHBIC pa3JIMUMS B IJIMHE 3JIEKTPOMarHUTHBIX BoJH. HekoToprie obra-
AT JJIMHOW B HECKOJIbKO KWJIOMETPOB, APYTrUe - KOpo4ye MUJUIMAPIHON
IOJIW CAaHTHUMeETpa, TPEThbU COOpaHBl B €AWHBIN HEAECINMMBI CIIEKTP U OOHa-
PYXMBAIOTCS MOBCIOMY.

JI1st IpOCTOTHI yYeHBIE JEJISIT 3TOT CIEKTP Ha YaCTU B 3aBUCHMMOCTH
OT IJIMHBI BOJHBI, KaXaas 4acTh €ro ImoJiydaeT OTAeJIbHOe Ha3BaHue. Ha-
ImpuMep, caMble KOPOTKME BOJHBI (OJHA TPUJUIMOHHAS YacTh CAHTHUMeETpa)
Ha3bIBAIOTCSI TaMMa-JiydaMU: 9TU Jy4Ud COAepXkaT B cebe OrpOMHBIE 3amachl
sHepruu. CamMble IIMHHBIC BOJHBI HA3bIBAIOTCS PAaIMOBOJHAMMU: UX JJIMHA
MOXET TOXOJIUTH 10 CEMU KMJIOMETPOB, HO OHM HECYT OYEHb Maj0 SHEPTHUHU.
(B pesynbraTe pamMoOBOJHBI IMTPaKTUUECKU OC3BPEOHBI IJISI HAC, B TO BpEeMs

KakK O0JIydeHMEe TaMMa-JIydyaMi MOXET OBITh CMepTeIbHBIM.) CBET SIBIACTCS
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PA3JIN4YNA B AJIMHE BOJIH NNIEKTPOMAITHUTHOIO U3NYYEHUA

3Be3abl U ApyrvMe WUCTOYHUKUM cBeTa Bo BceneHHoW wu3nyyaloT 3Hepruio,
pas3nuyaioLLylocs No AJIMHE BOJIH, AMana30H KOTOPbIX OYEeHb LWUMPOK. Camyio GonbLuylo
AnVIHlsVIMEIOT pPaAvoBOJIHbI, a CaMylo KOPOTKYlO - ramma-nyuu. Ux pnuHa coctaenser
1/10 AJIUHbI PaAvoOBONIH. YAUBUTENbHO, HO MNOYTU Bce usnyvyeHue ConHua
cocpeaoTo4YeHOo B Y3KOM y4yacTKe, paBHOM 1/1025 BCEro crnekrpa a/IeKTPOMarHuTHoro
nanyyeHusa. NMpuunHa cocTouT B TOM, 4TO MMEHHO B 9TOM y4acTKe CrneKTpa HaxoAaTcsa
COOTBETCTBYIOLLME YC/IOBUSIM 3€MHOW XXU3HN BUAbI 3HEprum
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GopMOiT 3IeKTPOMATHUTHOTO U3JIYICHUS, KOTOpast HAXOAMTCS MEXIY 3TH-
MU OIBYMS MOJIOCAMU.

CienyeT OTMETUTh HEOOBIKHOBEHHBII AUAaa30H 3JeKTPOMAarHUuTHOIO
CIeKTpa: caMasl OoJsblasl JJIMHA BOJHBI B 102 pasza 0oJibllle caMOii KOPOT-
Koii. Ecnu 3anucars 3Ty mudpy MOJTHOCTHIO, TO OHA OYAET BBHITJISAAETh TaK:
10, 000, 000, 000, 000, 000, 000, 000, 000.

CToJIb 00JBIIOE YMCIO MAJIO YTO O3HavaeT A Hac. [TosToMy naBaii-
Te mMonpoOyeM MpenCcTaBUTh €ro, cliejaB HECKOJIbKO CPaBHEHUM.

Hampumep, B 4eTBIpeX MMIIMapaax JeT (YyCTaHOBJICHHBIM BO3pacT
3eMJIN) COMEePKUTCS 1017 cexyHa. Ecim BBI 3aX0TUTE cOCUUTATH OT 1 10 1025
u OyaeTe aejlaTh 3TO CO CKOPOCThIO OJHOTO YMCja B CEKYHAY 0€3 OCTaHOBKU
IIeHb ¥ HOYb, TO BaM ITOHAJOOUTCS B CTO MUJIJIMOHOB pa3 00JIbllle BpEMEHH,
yeM Bo3pacT 3emiau! Ecam ObI MBI 3aXOTEJIN CIOXUTH CTONKY U3 UTPaTbHBIX
KapT 4UCJIOM B 1025, TO Y Hac MmoJjiy4myiach Obl OrpOMHAas ropa, BepIIMHOMI
yxonsinas najJieko B KOCMOC.

WUHBIMU CITOBAMM, CIIEKTP pa3MIHBIX BOJH, ITO KOTOPBEIM pacIpoCT-
paHsieTcs dHeprust BeceneHHoli, orpoMeH. MHTEpeCcHO, YTO 9J1€KTPOMAaTrHUT-
Has sHeprus, uziaydaemas CoyiHLEeM, 3aHMMAaET JIMIIb OYeHb Majylo 4acThb
aTOro crekrpa. 70 % COJHEYHOTro U3JIyUYeHUSI UMEeT JJIMHY BOJHBI OoT 0,3 no
1,50 MUKpoHa, 1 B IIpeJeiaX 3TOro Y3KOro nuamna3oHa CIieKTpa pa3jindaroT-
CS TPM THUIIA BOJH: BUAUMBIN CBET, OKOJIO MH(MpaKpacHbIe Jy4u, yaAbTpadu-
OJIETOBBIC JIY4YM. DTU TPU TUIIA U3JTYUYEHUSI COCTABISAIOT JIMIIb HE3HAYUTEIIb-
HYI0 yacTb ob1ero crnekrpa. [lomHuTte cpaBHeHUe ¢ KaptaMu? 1o oTHoIIe-
HHIO KO BCEMY CIIEKTPY IIMPHUHA CIIEKTPa COJTHEUHOTO M3JIYICHUS COOTBET-
CTBYET JIMIIb OAHOM KapTe.

[Mouyemy cosiHeYHOE U3IyYeHUE OrPAHUYEHO TAKUM Y3KUM CIIEKTPOM?

OTBeT Ha 3TOT BOIPOC OYEHb BaXXeH, ITOCKOJBKY ITOAIEPXKUBATH
KM3HBb Ha 3eMJIe CITOCOOHO TOJIBKO M3JIydeHNE, IIMHA BOJTHBI KOTOPOTO Ha-
XOAUTCS B 3TOM Y3KOM AUAra3oHe.

AHrnauiickuii pusuk AH Koamnben paccmMaTpuBaeT 3TOT BOIIPOC B CBO-
et kaure "Duepeus u ammocghepa”. OH nmuniet: "CoBepHIEHHO YIMBHTEIbHO,
YTO H3JyYeHHe, HeoOXoauMoe IJs KH3HM Ha 3emie, cocpedoTadyHBaeTcs B

. 66
Ype3BbIYAiHO MAJIOM AMAana3oHe 3JIEKTPOMATHUTHOTO cmekTpa" .
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HaBaiiTe 6ojee MOAPOOHO PACCMOTPUM IOpaxarlluii BoodpakeHue

3aMbICCJI COTBOPCHUA CBCTA.

Ot yapTpadnoieToBOro 10 HHPPAKPACHOTO U3JIYUEHUS

MpbI yKe TOBOPHMJIN O TOM, YTO COOTHOIIEHME CaMbIX IJIMHHBIX U CaMbIX
KOPOTKHX 3JEKTPOMATrHUTHBIX BOJH COCTaBIISIET 1:10%. Mt Takxe YKa3bIBaJIn
Ha TO, YTO KOJMYECTBO IepeaaBaeMoil 9HEPruu 3aBUCUT OT AJUHbBI BOJHBI: 00-
Jiee KOPOTKME BOJHBI HECYT OOJIbIIIE SHEPTUU, YeM IJIMHHbIE. JIpyroe oTinuue
COCTOUT BO B3aMMOIEVCTBUU U3JIYYEHUS BOJH PA3HOU AJIMHBI C MAaTEPUECH.

HaunbGonee KopoTKue BOJHBI (B MOPSIAKE YBEIUUCHUS TJIUHBI BOJHBI)
Ha3bIBAaIOTCS TaMMa-JIydaMM, PEHTTCHOBCKUMH JIy9daMHW U yIbTpaduOIeTO-
BBIMHM JIydaMu. BciencTBre BHICOKOTO COMEPXKaHUS SHEPTUM OHU 00JIamaroT
CITOCOOHOCTBIO pacUIeIISITh aTOMBI. Bce OHM Takke CITOCOOHBI pacIICIIsITh
MOJIEKYJIBI - 0COOeHHO opranndeckue. MakKTUUECKN OHU B COCTOSTHUM IPO-
OMTH MaTEePHIO HA AaTOMHOM M MOJICKYJISIPHOM YPOBHSX.

HM3nyyeHue ¢ AJIMHON BOJHBI, OOJblIEH, Oojbllieil, 4eM Yy BUIUMOTO
CcBeTa HaYMHaeTCs ¢ MHMpPaKpacHBIX JIydeil M 3aXBaThIBaeT BeCh CIEKTp A0 pa-
nuoBoJiH. Ero BaussHuMe Ha MaTepuio HE OYeHb OOJbIIOE, TOTOMY UTO dHEp-
rusi, KOTOPYIO OHO HECeT, He CAMIIKOM Bejquka. Bo3melicTBue Ha MaTepuio, o
KOTOPOM peub IIlJIa BhIIIE, CBI3aHO C XUMUYECKUMU peakKuusMu. Jlejo B TOM,
YTO OOJBIMMHCTBO XUMUYECKUX PEaKIIMi MOTYT MPOTEKaTh TOJbKO IIPU HaIU-
YU HEOOXOAUMOTO KOJMYECTBA SHEPTUN. DHEPIUs, TpeOyIomasics sl Hada-
Jla peakIlMM, Ha3bIBaeTCsS SHEpPTeTUYeCKUM IoporoM. Ecim ee KoamMdecTBO
MEHBIIIE MJIN O0JIbIIIE 3HEPTETUICCKOrO IMOpoTa, peakus He CMOXKET HadyaTb-
csI, 1 B TOM U IPYTOM CJIydae SHEpPTHsa OyIeT moTpadeHa BITYCTYIO.

B s1eXTpOMarHuTHOM CIIEKTpPe €CTh OUYCHb Y3KMWIl muamna3oH, obaama-
IOIIWI 3HEePTrUuei, TOYHO COOTBETCTBYIOIICH SHEPTETUICCKOMY MOPOTy. DTO
JnuvHa BoJiH B nuamnaszoHe oT 0,70 no 0,40 MUKpoHa, U €CJU Bbl 3aXOTUTE IO~
CMOTpPETh Ha HEro, MpPOCTO MOJAHUMUTE TOJIOBY, OIJISIHUTECh BOKPYI, U BbI
YBUAUTE TO, YTO HA3bIBAIOT BUAUMBIM CBETOM. BUaumblit cBET KakK 0COOBIN
BU U3JIYYEHUS CITOCOOCTBYET MPOTEKAHUIO XMMMUYECKUX PEaKIIUi B BaIIUX

riasax, 6iaromaps 4eMy Bbl MOXKETE BUACTb.
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MouTun BCce coNIHe4YHOoe n3ny4yeHme orpaHnyYnBaeTcs y3kumM y4acTkoM € AJINHON BOJIH
o1 0,3 po 1,50 MukpoHa. 3TOT y4acTOK BKJlO4aeT yJbTpadunosnetosoe nsnyyeHue,
BUAUMBINA CBET U UHPpPaKpacHbI cBeT

Buaumelii cBeT coctaBasieT 10 41% cOMHEUHOro CBeTa, XOTSI U 3aHM-
MaeT MeHbllle 1/1025 ob1ero oobeMa 3JeKTPOMAarHUTHOTO crekTpa. B us-
BecTHOU cTaTthe "XKM3HB U CBeT", ONMyOJMKOBAaHHON B XypHane "Scientific
America"”, n3BecTHbIl Pu3uxk Ixopax Yonx, paccmMaTpuBas 3TOT BOINpPOC,
nucain: "Ilone3Hoe u3jayyeHue, CnocoOCTByWIee NPABUIbHOMY TeYEHHIO XH-
MHYECKHMX peaKiiii, B OCHOBHOM NpeACTaBJISAET C000ii N3jIyyeHue Conﬂua"67.

Tor dakt, yro CosiHIle U3Jy4aeT CBET, CTOJb TOYHO COOTBETCTBYIO-
MU MOTPeOHOCTSIM XM3HU, ellle OAJHO CBUICTEILCTBO B ITOJB3y boxecT-
BEHHOTO 3aMBbICTIA.

Kakyio monabp3y mpeacTaBiasiioT OCTaJbHBIE YaCTU COJHEYHOTO CBeTa,
HarnpuMep OKoJiouH(ppakpacHoe uzaydenue? OHO HauuMHaeTCs TaM, Ile 3a-
KaHYMBaeTCs BUAUMBIN CBET, 1 3aHMMaeT OUYeHb MaJylo 4acTh OOIIEro cIie-
KTpa - MEHbIIIE 1/1025.68

Hyxno nmu nndpakpacHoe uznydeHue? Jla, Ho ObIJIO OBl OECITOJIE3HO

B €r0 IMMOMCKaX CMOTPETh BOKPYT, BBl HE YBUAUTE €TI0 HEBOOPYKEHHBIM TJIa-
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30M. OHAKO €ro JIeTKo MOYyBCTBOBATh: TEIJI0, KOTOPOE I'PeeT Ballle JIUIIO B
SICHBIW JICTHUU WM BECCHHWI IEeHB, BBHI3BAHO MHOpPaKpacHBIMHU JIyJaMH,
n3nydyaeMbIiMu COJTHIIEM.

NudpakpacHoe usznydyeHue CoJiHIIA HECET TEIJIOBYIO 9HEPTUIO, KOTO-
past corpeBaeT 3eMJIIO, 1 OHO CTOJIb XK€ BaXXHO JJIsI XXM3HM, KaK U BUIUMBII
c¢BeT. 3aMevaTeabHO TO, uTO COJIHIIE, TO-BUAUMOMY, OBIJIO CO3TAaHO, YTOOBI
CIYXUTh 3TUM ABYM IIEJISIM, TIOTOMY UTO BUAMMBIN CBET M MH(pPaKpacHBIe
JIy4U COCTaBJSIOT 0OJbIIYIO YaCTh CIIEKTPa COJITHEYHOT'O CBeTa.

A 4TO Xe ero TpeThsl yacTb? ECTh M OT Hee Kakas-J1u0o0 mojb3a?

besycnoBHO! DTO 0KOJI0OYIABTpadHONIETOBBI CBET, COCTaBISIONINI
MeJbuaiiyto pakiuio coJlHedHoro cseta. Kak m Bce yabpTpaduosieToBoe
M3JIydYeHUe, OH 00lagaeT BHICOKMM YPOBHEM HEPTUM U MOXET MOBPEXKIaTh
KMBBIE KJIETKU. YAbTpadUOJETOBBIC JIYUU COJIHIIA HAUMEHEe BPEIHbIE, TTO-
CKOJIBKY OHHU pacmoJiaraloTcs OJMXe BCEro K BUIMMOMY CBETy. XOTS upe3-
MepHO€ 00JydeHHe COTHEYHBIMU YJIbTPpachUOIeTOBBIMU JyYaMU MOXET BbI-
3bIBAaTh pak U MyTallMM KJETOK, 3TOT CBET 00JIaaeT OJHUM BasKHBIM JOCTO-
nHcTBOM. CKOHIICHTPUPOBAHHBIN B MeJibUalilieil 4acTu CIeKTpa, OH HEoO0-
XOOMM IIJISI CHHTe3a BUTaMuHa D y moaeit u 1pyrux mo3BOHOYHBIX (0€3 BUTA-
MuHa D HeBO3MOXHO (popMUpOBaHKE U MUTAHUE KOCTEH; y JIIOAEH, NIUTENb-
HOE BpeMsl IMIIEHHBIX COJIHIIA, KOCTU Pa3MsITUaloTcs U ae(GopMuUpyIOTCs).

HdpyrumMu cioBaMH, BeCh CBeT, m3naydaeMblii CoJIHIIeM, HEOOXOIUM
IUISL XKU3HU, HUYTO He pacxoayercs nomnycty. Ho yauBurteabHo To, 4TO, OY-
Iy4u OTpaHMYEHO WHTEpBaJoOM BEIUYMHON B 1/1025 0o0111ero ajJeKTpomar-
HUTHOTO CIIEKTpa, COJTHEYHOE M3JIydeHUE, TeM He MeHee, MOCTaTOYHO IS
TOTO, YTOOBI COTPEBATh HAC, TaBaTh BO3MOXHOCTh BUAETHh U ITO3BOJISTH IPO-
TeKaTh XMU3HEHHO BaXKHBIM XMMUUECKUM PEaKIIUIM.

Haxe ecqu ObI BCce Apyrue HEOOXOAMMBIE IUIST XU3HU YCIOBUS ObLIN
cobOmoneHbl, a u3nydaeMbiii CoJTHIIEM CBET pacriojiarajics B JIIOOOM JApyrom
Irara3oHe 3JIEKTPOMAarHUTHOTIO CIeKTpa, Ha 3eMJic He ObUIO OBl KM3HMU.
XOTs MPaKTUYECKU HEBO3MOXHO OOBSICHUTh OCYIIECTBICHME ITOrO yCIO-
BUSI C BEPOSITHOCTHIO 1/1025 MMPOCTHIM COBITAJleHUEeM, COJTHEUYHBI CBET BbI-

TMOJIHSIET ellle OJHY OUYeHb BakKHYIO QYHKIIMIO: OH KOPMUT Hac!
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doTocuHTE3 U CBET

DoTocUHTE3 - 3TO XUMUYECKUI Mpollecc, ¢ KOTOPBIM 3HAKOM KaK-
JbIA, KTO XOAMJ B IKOJY. OgHaKO OOJbIIMHCTBO JIOJAEi HEe MOHMUMAIOT, Ha-
CKOJIbKO BaXX€H 3TOT Mpolecc s XKM3HM Ha 3emJie M KaK 3arajoyHo OH
NpoTEeKaerT.

CHavasia naBaiiTe BCHOMHMM, YTO Mbl YUUJIMU B ILIKOJE MO XUMUU U

MMOCMOTPUM Ha hopMysy peakiiuu GoToCcHHTE3a:

6 H,O +6 CO,+Conneunsiii ceet -> CcH,04 +6 O,

TJII0KO3a

Ecnu nepesectu a3ty hopMyy B ciaoBa, oHa OyJeT 3ByyaTh Tak: Boja,
YIJIEKUCIBIN Ta3 U COJTHEYHBIN CBET MPOU3BOISIT IIIOKO3Y U Kuciiopon. B 60-
JiIee TOYHOM BBIPaXECHUM MPOUCXOAUT CleAylolIas XUMUUYecKasl peakiusd,
ocyllecTBasieMast ¢ moMolibio 3Hepruu CoJHIIA: MIeCTh MOJIEKYJ BOJBI BCTY-
MaloT B PeaKUMIO C LIECThIO MoJieKynaMu yriekucioro raza (CO,). Korma
peakius 3aBeplIaeTcs, To o0pasyeTca oaHa Mosekya riokossl (CoH,O0¢),
MMPOCTOTO caxapa, OCHOBHOTO 3JIeMEeHTa MUTaHWS U DHEPTUU, U IIECTh MOJIe-
KyJ Kuciaoponaa. [Joko3a coepkuT B cebe KoJloccalbHOe KOJTUYECTBO IHEP-
TMU U SBJSIETCS UCTOYHUKOM XXM3HU BCEro KMBOTO Ha 3emJe.

XOoTs 3Ta peaklMs MOXET IMoKa3aTbCs INMPOCTO, OHAa 4Ype3BbIUANHO
CJIOXKHA U MPOTEKaeT JUIIb B OJHOM MECTe: B paCTEHUSIX, KOTOPbIe MPOU3-
BOJSAT IJIIOKO3Y JIJISl BCeX KMBBIX CYIIecTB Ha 3eMie. TpaBOsiIHbIC XUBOTHBIE
IMoenaloT pacTeHMs, a BCEsAHbIE - pacTeHMs U/UIM IPYTUX XKUBOTHBIX. Ye-
JIOBEK SIBJISICTCS MCKJIIOYEHUEM: MBI ITOJIydaeM SHEPTUIO U3 IUIIU, KOTOPYIO
eIuM M KoTopasi odpasyeTcs U3 TOro ke ucrouHuka. Kaxmnoe cheneHHoe s10-
JIOKO, KapTodesinHa, II0KoJdal UM KyCOK Msica CHa0XaloT Hac DHEPrueii,
UIOYIIEN OT COJIHIIA.

®doTocHHTE3 BaxeH M MO APYyroil mpuuuHe. B pesynbrare peakuuu
KpoMe IJII0OKO3bl 00pa3yloTcsl TakXke IIeCTh MOJIEKYJ Kuciaopoaa. MHbIMU
CJIOBAaMM, PACTEHUS IMOCTOSHHO OYUINAIOT aTMOcdepy, KOTopast HellpephiB-
HO 3arpsi3HSIETCS ObIIIAIIAMU BO3AYXOM JIIOAbMH U KUBOTHBIMH, TTOJTyJalo-

IIUMU BHEPTUIO B pe3yJbTaTe CTOPAHUS KMCIOPOAA W BBIACICHUS yIIEKUC-
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COTHM MUJIJIMOHOB JIeT PacTeHUd 3aHMMarnucb TEM, YTO HE CMOr1a BOCMPOU3BECTU HU
opHa naGopaTtopus Mupa: co3gaBanuM nuuwy U3 CcoJIHeYyHoro ceeta. Ho aTto
yOUBUTENIbHOE MpPEeBpaLleHne MOXET OCYLLEeCTBUTbCH, TOJIbKO €CJ/iu CBEeT, KOTOpbIi
rnosny4aloT pacteHus, obnapaeT cBoicTBaMu, Heo6xoaumbiMmu ana ¢oTocuHTEe3a

Joro raza. Eciam Obl pacTeHUsT He BBIACISIN KMCIOPO, Mbl OBl MCIIOJIb30Ba-
JIM BEChb KUCJIOPOA aTMocdepnl, U 3TOo ObLI Obl KOHell Bcemy. Ho pacteHus
IMOCTOSIHHO MOIMOJHSIIOT 3alachl KUcaopoaa B aTMocdepe.

be3 doTtocuHTE3a HEBO3MOXKHA XM3Hb pacTeHMUI, a 0€3 pacTeHU He
CYIIECTBOBAJIO OBl HU YeJIOBEKA, HU XMBOTHBIX. DTa YIUBUTEIbHAS XUMU-
yeckasl peakilusi, KOTopas HUKOrJa He Oblja IpoBeJcHa B J1abOpPaTOPHBIX
YCIOBMSX, OCYILIECTBISICTCSI MOBCIOAY B MPHMPOJE: B KaXI0l TpaBUHKE, Ha
KOTOPYIO BBl HACTymaeTe, B KaXIOM JepeBe, KOTOPOE BbI, BO3MOXKHO, Haxke
He 3amevaeTre. Korma-to 9Ta peaklus mpoTekaia M B TeX OBOIIAX, YTO Ha-
XOASTCS ceifyac Ha BallleM O0OeIeHHOM CTOJIe, M OHA IpPEeACTaBiIsIeT cOOOM
OJMH M3 OCHOBOITOJIATAIONINX MPOIIECCOB XXKU3HMU.

Peakuus ¢porocuHTe3a abCOJNIOTHO COBeplieHHa IO 3aMbiciy. Kornma
MBI €€ U3y4aeM, Mbl HE MOXEM He 3aMEeTUTh, HACKOJILKO MJeaJlbHO cOanaH-
CUPOBAHHI Mpollecchl (DOTOCUHTE3a B PACTCHMUSIX U MOTpeOJIeHUE dHEPTUU

npu abixaHuu. PacTeHMs cHaOXalT MHUpP TIIOKO30U U Kuciaopomom. [Ipu
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IBIXaHUUW KHUCIOPOJ CIIOCOOCTBYET CXKMTAaHMIO TJIIOKO3Bl B KJETKax, B pe-
3yJbTaTe YeTo 00pa3yeTcss SHEPIus, a TAKXKe BBIACISIOTCS YIJIEKUCBIM ra3 u
BOJa, KOTOPBIC PACTCHUS MCITOJB3YIOT IJIT HOBOTO MPOM3BOACTBA TITIOKO3bI
M KHucIopoaa. DTOT LUK, Ha3blBaeMblil "YriaepOAHBIM", OCYIIECTBISIECTCS
MMOCTOSIHHO U yIpaBisieTcs aHeprueit ConHua.

YT0OHBI MOHSITH, HACKOJIBKO COBEPIIEHEH 3TOT LUK, JOCTaTOYHO 00-
paTUTh BHUMaHMWE HAa ONWH U3 €r0 3JICMEHTOB: COJTHEUHBI CBET.

B Havase riraBel MBI YK€ TOBOPHJIM O TOM, YTO COJTHEYHOE M3IIYUeHHE
COCTaBJIEHO M3 KOMIIOHEHTOB, CO3JAaIOIIUX BO3MOXHOCTb CYIIECTBOBaHUS
KU3HU Ha 3emJie. BO3MOXHO 11, 4TOOBI COJTHEUYHBIN CBET OBII COTBOPEH
TaKXe C YYeTOM YCJIOBUI, HEOOXOAMMBIX AJs hoTocuHTe3a? OOnamamT U
pacTeHHUS HEOOXOIMMOU M3MEHUMBOCTBIO, UTOOBI COBEPINATh 3Ty PEaKIINIO
HEe3aBUCHUMO OT TOrO, KAKOTO pojia CBET OHM IoJydyaroT?

Bor uTo nuiner 06 3TOM amepukaHckuil actpoHoM JIxxopax Ipun-
mTaiiH B KHUre "Cumobuomuueckas Bceasennasn'

"MOTOCUHTE3 coBepLIaeTCs B MoJieKyaax xjaopodunna... MexaHusMm ¢oTo-

CHUHTE3a 3aIllyCKaeTCd IpU NOrJIOMEHUN COJTHEYHOIO CBE€Ta MOJIEKYJIaMU XJ10-

poduiia. Ho, 4ToOBI 3TO CIYUYUIOCH, CBET JOJXKEH ObITh HEOOXOAUMOTO LIBE-

Ta. Ecau cBeT OyneT He TOro LBeTa, HUYEro He MOJYYUTCS.

Xopouiee cpaBHeHME - TeJeBU30p. UTOOBI TeJIeBU30P NpUHMUMAJl HYXXHbBIH Ka-

HaJl, OH OOJIXKEH OBITH HaCTpOEH Ha 3TOT KaHall. Ecau BB He Tak HaCTpoOUTEC

TeJeBU30p, n300paxeHus He OyaeT. To ke camoe ¢ porocuHTe3dom. Ecnu cie-

noBaTh HameMy npumepy, ConHIle AeiicTBYeT KaK MepeaaTyuK, a MOJIeKyaa

xJopoduiaaa Kak NpuHUMalomuii reaeBusop. Ecim ata monexyna u ConHile

He HacTpOEHHBI MPAaBUJILHO IO OTHOIIEHMIO APYT K IPYTY B IUIaHe 1BeTa, Ho-

TOCHUHTE3 HC HpOH3OI71I[€T. OIlHaKO OKa3bIBAETCA, YTO LBET COJHEYHOIO CBETa

BBIOpaH a0COJIOTHO npannnbno"m.

Brimre MBI y:ke OTMedYald OIIMOOYHOCTh MIAECU adaIlTalluu, T.C. IpHU-
CITOCOOJIEHHSI BCETO XXUBOTO K YCIOBUAM XU3HU. CTOPOHHUKU TEOPUH IBO-
JIIOLMU CYUTAIOT, YTO, "e€CAM Obl YCIOBUS OBIIN AIPYTUMU, KU3Hb TaKXe pas-
BMBajach Obl B ITOJTHOM rapMoHuu ¢ HUMuU". [IpyMeHUTEIbHO K (POTOCUHTE -
3y MOXXHO CKa3aThb, YTO, €CJIM OBl COJTHEUYHBIN CBET OBLI IPYTUM, PACTCHUS
MIPUCIIOCOOMIINCH U Pa3BUBAJIMCh OBl B COOTBETCTBUHU ¢ HUM. Ho 3TO coBep-

MEHHO HEBO3MOXHO.



AHeprus,

nanyyaemas

ConHuem

T T 1 T
ramMmma-uanydyeHue BUAUMBbIN CBET U BOJIHbI PanuvoBOJIHbI
(1 0.15) nHppakpacHoro 10°
AvanasoHa (MUKPOHbI)

Buonorunyecku
ucnonb3yemast
SHeprus

ramma-usnyvyesve BUAVMBLIA CBET U BOJIHbI pPaAvuOBOJHbI
G uHdpakpacHoro 5
(1 0 ) Avanas3oHa (MUKPOHbI) 10

COOTBETCTBUE COJIHEYHOIO CBETA ® ®OTOCUHTE3A

PacteHus ocyuwiecTBnsioT pOTOCUHTES, MOCKOJIbKY MOJIEKYJbl XJiopodunna 4yBCTBUTEJIbHbI K
conHe4yHomy cBeTy. Ho xnopodunn cnocobeH nornowiatb CBET OrpaHU4YEHHOro y4yactka C
onpepaeneHHoW AJINHOW BOJIH, cocTaBngiowmii 1/10 25 BCEero 9/1eKTPOMarHMTHOro cnekrpa.

3T pguarpamMmmbl OEMOHCTPUPYIOT YyAMBUTENIbHOE COOTBETCTBME COJIHEYHOro cBeTa M
TpeGoBaHusm poTocuHTe3a. Ha BepxHeM YyepTexe npeacTaBiieH COCTaB U3Jly4aeMoro COJIHLEM
cBeTa, Ha YepTexe BHU3Y - CBETOBOE U3Jly4eHue, HeoGxoaumoe Ans nporekaHus GpoTocuHTesa.
Ha 06oux yepTexxax KpacHble IMHUU aGCONIOTHO UAEHTUYHDI, YTO NOATBEPXAaeT COBEPLUEHCTBO
BoXXeCTBEHHOro nJjaHa: BUAUMbIA CBET, COCTABMAIOMIA OONbLUYIO YAaCTb JIyYMCTOW 3HEeprum
ConHua, npeanbHO COOTBETCTBYET TpeGoBaHusaM poTocuHTe3a
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I[MonnepxuBas Teopuio 3Boatouu, Jdxopmax [puHIITaAliH, TEM HE Me-
Hee, MTPpU3HaeT:
"MoXHO nmoaymMaTb, 4YTO 30€ChH ,I[eﬁCTBOBaJTI/I ONPECACICHHLBIC IMPOUECCHI agali-
Taouun: HpI/ICHOCElGJII/IBaHI/IC paCTHTCJ’[bHOfI XW3HU K CBOMCTBAM COJIHEYHOTO
cBeta. [eiictBuTebHO, eciiv 06l CONHIIE MMEIO APYIYIO TEMIIepaTypy, Morjia
JM Kakasi-HUOYIb Apyras MOJIEKyJia, HAaCTpOEHHas Ha IMOTJOIIeHWEe CBeTa
JIPYroro 1BeTa, 3aHATh MeCTO XJiopoduiia? YIMBUTEIbHO, HO OTBET OTpHUlla-
TCHBHBIfI, IIOTOMY 4YTO B JOCTATOYHO HIMPOKOM AMANMa30HE BCC MOJICKYJIbI I10-
TJIOLIAKOT CBET OAMHAKOBBIX LIBETOB. HOFJ’[OLLleHl/Ie CBETa NPUBOAUT K B036y)K-
JICHUIO 3JIEKTPOHOB M TMEepexoy MX Ha 0oJiee BLICOKUI DHEPreTUYeCKUil ypo-
BeHb. To ke camoe IPOMCXOAUT B JIIOOBIX MOJIEKYJIax. boJjiee TOro, cBET COCTO-
UT U3 (I)OTOHOB C onNpeaAcCI€HHBIMU SHEPTETUYECKUMU CBOﬁCTBaMH, n (I)OTOHLI
C IPYrMMU CBOMCTBAMU MPOCTO HE CMOTYT norioiiarbes. B peanbHOCTH MTOJIO-
KeHUe Jie TAKOBO, 4TO (hu3MKa 3Be31 M (PU3MKA MOJIEKY] HAXOAATCA B rapMo-
HUHM APYT ¢ ApyroM. be3 3Toil MOATOHKM XU3Hb Obljia Obl HeBo3MoxHa" .
To, o uem roBoput I[puHIITaliH, KPAaTKO MOXHO U3JOXUTh TaK: pacTe-
HHSI MOTYT OCYIIECTBISATh (DOTOCUMHTE3 TOJHKO B Y3KOM IHMama3oHe AJIUHBI
CBETOBBIX BOJH. M 3TOT nmama3oH TOYHO COOTBETCTBYEeT KauyeCTBY CBeTa,
nocbitaeMoMy HaM COJIHIIEM.
lapMoHUs 3Be3aHON U MOJIEKYASIpHON (GU3UKHU, HA KOTOPYIO yKa3bl-
BaeT [pUHIITAlH, HACTOJBKO COBEpPIIEHHA, YTO OHA HE MOXET ObITh Pe3yJb-
TaToOM cJjydasi, BEpOSITHOCTb KOTOPOTrO paBHa 1/1025. CToib coBeplIeHHAas
rapMoHus - yoeauTeabHOE CBUAETEIbCTBO OCOOOIr0 3aMbIcJia.
Ectb Tonbko onuH TBopeu, BnacTenuH 3Be3JHOro cBeTa U MOJEKYJ
pacTeHuii, COTBOPUBILUNA 3Ty TapMOHMIO, KaK U cka3zaHo B KopaHe:
"U On - Amnax, Teopen (Bcemennoii), Co3gaTeanr (COBEpPIIEHHOT0 MOKOS B
Heii), O0pa3oBaTenas (Bbiciuux ¢opm 1 BUI0B), - K HeMy - npekpacHeiimue nme-
Ha BOCXOJAT, M BCe, YTO B HeOecax M HA 3eMJie, XBAJy M CJaBy BO3aaeT AJLiaxy,

(Kto 0e3rpanuuno) Mynp u Beauk!" (Kopan, 59:24).
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CseT, KOTOPBI Mbl BUIAUM

M3 Buagenan, 4TO CBET, IpUXOnsSIuii K HaM oT CojHIla, COCTOUT M3
TpeX Y3KUX ITOJIOC BJIEKTPOMAarHUTHOTO CIEeKTpa:

1. MHDpakpacHBIe Ty4H, COTpeBaMIINEe 3eMJII0, IJINHA BOJTH KOTOPHIX
0oJIbllIe BUAMMOTO CBeTA.

2. HebOonplioe KOAMYECTBO YABTPA(@MUOJETOBHIX JIyUeil, OJIMHA BOJH
KOTOPBIX KOpOUYe BUAUMOTO CBETa U KOTOPbIe HEOOXOAMMBI IJIsI CUHTE3a BU-
TaMuHA D 1 Ipyrux 3JeMeHTOB.

3. Bunumblii cBeT, KOTOPHIi MO3BOJISIET HAM BUIETh U MOIIEPXKUBACT
(GOTOCHHTE3 B PACTEHUSIX.

Bunumplit cBeT BaxkeH He TOJIBKO IJIST POTOCMHTE3a, HO U IJIsI 3peHUS,
MMOCKOJIBKY TJIa3 He CITOCOOCH BOCIIPUHUMATh HU OOHY M3 (hpaKIMii CIIEeKT-
pa, 3a UCKJIIYEHWEM 3TOTO CBETa M OYEeHBb MAJIOM €ro YacTH, pacliojaram-
LIeiics psIIOM ¢ 10-UH(PpaKpacHBIMU Jy4aMu.

YToOB OOBSICHHUTH, ITOYEMY 3TO TaK, MBI CHaydajla HOJIKHBI MOHSTH,
KaK OCYILIeCTBJsieTcs mpolecc 3peHus. YacTtuunl cBeta - "HOTOHBI" - Mpo-
XOIST Yepes 3padyokK IjIa3a M MoIlagaloT Ha MOBEPXHOCTh CETUYATKM, PacIio-
JIOXXeHHOU B ryyobmHe riasza. CeTyaTkKa COCTOUT U3 CBETOUYYBCTBUTEIbHBIX
KJICTOK, CTEIICHb YYBCTBUTEIBHOCTA KOTOPBHIX HACTOJBKO BEJIMKA, UYTO OHU
pearupyioT, Aaxe €CJid Ha HUX ImornajgaeT ogfuH (POoTOH. DHeprus PoToHa aK-
TUBUPYET CIOXHYIO MOJICKYJY - POOOIICHH, - B OOJBIINX KOJIUYECTBAX CO-
JepXallylocs B KJIeTKaxX ceTyaTKud. PomomncuH B CBOIO ouyepeab BBI3BIBACT
BO30YXJIEHUE IPYTUX ki1etok 2. B pe3yabTaTe BHIpabaThIBaeTCS DIEKTpUIE-
CKMI1 TOK, KOTOPBII TIepeaacTCs B MO3T U BBI3BIBAET BO30OYXKICHUE 3pUTEIb-
HOTO HepBa.

HeobOxonumoe ycioBue pabOThl 3TOM CUCTEMBI COCTOUT B CIIOCOOHOC-
TU KJIETOK CeTYaTKHM paclio3HaBaTb MOMEHT MoMafaaHus Ha Hee (poToHa. s
TOTO, YTOOBI 3TO MPOU3ONLIO, (POTOH MOJKEH 00JamaTh HEOOXOMUMBIM 3a-
MacoM 3HEPTruM: €CAM OH OYIeT CAUIIKOM OOJbIIMM WU CAUIIKOM MajleHb-
KUM, PONOIICMH He CUHTe3upyeTcs. M3MeHeHUe pa3Mepa rjia3za HAYETO He
JacT: 3[eCh BaXHO MPaBUJIbHOE COOTHOIIEGHME pa3Mepa KJIETKM U JJIUHBI
BOJIHBI BXOISIIETO B Hee OTOHA.

CosmaHue XUBOTO IJ1a3a, CIIOCOOHOTO BUAETh APYrUe YIaCTKU DIIEKT-
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Uanyyenune
cnocoGHoe
obGecneuntb
Guonoruyec-
Koe 3peHue

ramma-usnyvyexme BUAMMbIV CBET 1 BOJHbI PaAVOBOJHbI
16 UHppaKpacHoro 9
(1 0 ) AvanasoHa (MUKPOHbI) 10

CBeTOBbI€e Ny4u, CNOCOOHbIE 06ecne4ynTb GMoNoruieckoe 3peHue, UMeIoT AJIUHY BOJIH,
COOTBETCTBYIOLLYIO y4aCcTKy CMeKkTpa BuaMmoro ceeta. Bonbwas yactb aHeprum
ConHua pacnonaraeTcs B 3TOM y4acTke

POMArHUTHOTO CHEKTpa, HEBO3MOXHO B MUpPE, XXKMU3Hb KOTOPOTO OCHOBaHA
Ha yrinepoae. B xuure "llpednasnauenue npupodsr” Maiikn JIeHTOH NUIIET,
YTO XMBOU IJIa3 MOXET BUIETh TOJBKO B IIpeaesax nuara3doHa BUAUMOTO
cBeTa. TeopeTnueckn MOXHO CO37aTh IPYrue MOJENH Ty1a3a, HO HU OJHA U3
HUX HE B COCTOSIHMM JaTh IJla3y BO3MOXHOCTb BUAETh APYIrUe yYaCTKU CIIe-
KTpa. JJeHTOH OOBSICHSET, TOYEMY:
"VnbTpaduosieToBbie, PEHTTEHOBCKUME M TaMMa-JIydd oO0JIafaloT CIUIIKOM
OOJIBIIION HEPTUE U CIAUIIKOM pa3pylIUTEIbHBI IJISI TJla3a, B TO BpeMs Kak
uH(paKpacHble T4 U PaIUOBOJIHBI CIUIIKOM C1abbl, 00Janas O4eHb Maloi
sHeprueit. OHU He OOHApPYXXUBAIOTCS NPU B3auMojaeiicTBuu ¢ matepueii. [1o-
9TOMY OKa3bIBA€TCS, UTO MO PILY NPUUYMH BOCOIPUHUMAEMbI 3peHUEM yvac-
TOK 3JIEKTPOMArHUTHOIO CIIEKTPA - 3TO y4aCTOK, IMPEBOCXOIHO IPUCIOCOO-
JIEHHBIN IS OMOJIOTMYECKOTO 3pC€HUA U 0CO0EHHO TS COCTOHIHCﬁ N3 MHOTUX
yacTeil KaMephl I1a3a MO3BOHOUHBIX, CTPYKTYpa U pa3Mep KOTOPOTo OJM3KHU

73
K IJ1asy yejgoBeka" ~.
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JlaBaiiTe ocTaHOBUMCS U ellle pa3 MoJAyMaeM O TOM, UTO ObIJIO cKa3a-
HO: COJIHEYHOE WU3JIyueHHEe C OYeHb Y3KUMM JAuama3oHOM JIMHBI BOJH(B
1/1025 9JIEKTPOMAarHMTHOTO CHeKTpa) ObLJIO CO3JaHO CTOJb COBEPILIECHHO,
YTO OHO CIIOCOOHO corpeBaTh MUP, MOAACPXKUBATH KM3HECHHBbIC (DYHKIUU
CJOXHBIX OPTAaHU3MOB, OCYIIECTBJSATHL POTOCUHTE3 U JaBaTh 36 MHBIM CYIIIE-

CTBaM BO3MOXHOCTb BUIACTD.

"IIpaBuabHasa" 3Be3na, "mpaBujbHasd" NMJIaHeTa
4 "mpaBUIbHOE" paccTOsAHHE

B rimaBe "lTonybas miaaHeTa" MBI CpaBHUBAJIW HAIll MUP C IPYTUMU TIjIa-
HeTtaMu COJIHEUHOM CHUCTEMBI M BUIACIHM, YTO TeMIIEPaTyPHBINA peXXUM, He-
00XOIMMBIN JUIST 00ecedyeHusT XKU3HU, CYIIeCTBYeT ToJbKko Ha 3emie. Oc-
HOBHOU MPUYMHON 3TOTO SIBISETCS MPaBUIBHOE PACIIONOXEHUE 3eMIIH 10
oTHomeHuIo K CoJHIY: Oojiee oTAaleHHbIe aaHeThl - Mapc, IOnuTep unn
IlnyToH - caMIIKOM XOJloAHbIe, a 6ojee Oau3kue - BenHepa u Mepkypuii -
CIIUIIKOM XapKHue.

Te, KTo OoTKa3bIBaeTCs YBUAETh OCOOBI CMbICT B BBIOOPE PACCTOSTHUS
3eman ot CoirHIIa, OOBIYHO TOBOPST YTO-TO Bpoae clieayiomiero: "BcemeH-
Hasg ToJIHA 3Be3M, ONHU 13 Hux 6omabine ConHua, Apyrue MeHbine. OHU MO-
I'yT UMeTh CBOM COOCTBEHHBIE IUIaHEeTapHbIe cucTeMbl. Eciiu 3Be31a 60bIie
CoJtHLa, UaeandbHas OIS KU3HM TUIaHeTa OyIeT pacrmoyiaraThCs OT HeTro Ha-
MHOTO painbiine, yemM 3emusd. Hampumep, miaaHera, Bpalllaloliasicsi BOKPYT
KaKOTO-HUOYJAb KPaCHOTO TUTaHTa M HAaXOMsIIasics Ha TOM e PacCTOSHUM,
yto u [InyTOoH, BIloTHE MoTJIa OBl UMETh TAKYIO K€ TeMIlepaTypy, Kak 1 3eM-
Js1. Y Torma sTa njaHeTa Morya Obl CTaTh MPUTOIHON AJS XXM3HU, KaK U Ha-
ma 3emMisa’”.

DTO 3asBJIIEHUE HECOCTOSITEJIbHO B OMHOM, OYE€Hb BaXHOM OTHOIIIE-
HUW: 3BE31IbI Pa3HOW MacChl U3Jy4aloT pa3IMuHbIe TUIBI SHEPTUM.

Macca u TeMmmepaTrypa IOBEpPXHOCTH (KOTOopas HEIOCPEeICTBEHHO
CBsI3aHa C MAaccCoil) ompenesiioT AJUMHY BOJH DHEPTUM, M3JTyyaeMOul 3Be3-
noit. Hanpumep, CosiHIle U3JlydyaeT 0KOJIOyJabTpauoaeToBbie Jy9n, BUIAN-

MBIl CBEeT M MO-WH(ppaKpacHbIE JIydu, IMMOTOMY 4YTO TeMmMIiepaTypa ero mo-



Hawe ConHue umeeTt Temnepartypy
noeBepxHocTu okoso 60000C. Mpwm

HEe3HAa4YUTeJIbHOM NMOBbLILUEHUU Un
NMOHUXEeHUn Temnepartypbl ConHue
Ob110 Gbl HECMOCOGHO NOAAEPXKU-

BaTb XXU3Hb Ha 3emne
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BepxHoctu coctasisier 60000°C. Ecnu 651 Macca CosHua 6blia Gosblie,
MOBEPXHOCTHAs TeMIiepaTypa Obliia Obl Bbillie. Ho B TakoM ciyyae ypOBE€Hb
9HEPTUU COJTHEUYHOTro U3JyuyeHUs Takxke Obla Obl Bbilie, 1 CoJiHIIE U3Jydalo
Obl CAUIIIKOM MHOTO BPeIOHOCHOTO YyJibTpaduoieTa.

DTO CBUAETEIBCTBYET O TOM, YTO 3B€31a J0JKHA UMETh Maccy, 0Ju3-
Ky macce Hamiero CosHua. M eciiu mossBUTCS MaaHeTa, Bpallampliasics BO-
Kpyr TakKo#W 3BE3/1bl, OHA JO0JI)KHA OBbITh PAacHoJOXeHa Ha PacCTOSIHUMU, HE
CUJIBHO OTJMYAIOIIeMcs OT paccTossHUS Mexny 3emiueit u ConameMm. Muaue
roBOpsI, HUKaKas mjaHeTa, Bpallatoniascs BOKPYr KpacHOro ruraHra, rojy-
0Oro ruraHTa WJu Kakoi-aubo apyroi 3Be3abl, Macca KOTOPbIX 3HAYUTEIb-
Ho mipeBblliaeT Maccy CoJiHIIa, HE MOXET CTaTh MPUOEXUILNEeM XU3HU.
EnvHCTBEHHBIE MCTOYHUK DHEPTUU, CIOCOOHBINA MOAAEPXKUBATh >XU3Hb,
9TO 3Be3na, nonobHas HameMmy CosHily. EXMHCTBEHHO MpaBHJIbHOE PACCTOS-
HHe MeXIy 3Be3J0ii U INIaHeTOoH - 3T0 paccTosgHue Mexay 3emieii u CoaHmeM.

DTy UCTUHY MOXHO BBIPAa3UTh CIAeAYIOIMNM 006pa3oM: COJHIIE COTBO-
pPEeHO UMEHHO TaK, KaK OHO JOJI)KHO ObLJIO OBITh COTBOPEHO, 3eMJIsl cO3/laHa
MMEHHO TaKo#, KaKoil OHa U J0JKHa ObITh. BceBbIlIHUIT Antax, COTBOPUB-
KM BCe B 3TOM MHpe B aOCOJIOTHON rapMOHMM WM TOHYalIIeM pacyeTe,
packpbiBaeT HaM 3Ty UcTuHY B KopaHe:

"OH paccekaeT (He00) yTpeHHel 3aper W AJs MOKOS Ha3HAYaeT HOYb, a CoJH-

ny u JIyne - cuet Bpemenu Bectu. Cue - ycranosienue Toro, Kro Myap u Mo-

ry4y 0eamepno” (Kopan, 6:96).

I'apmonus cBera u armocdepa

B 5T0i1 ri1aBe Mbl IOTOBOPUM O COJTHEYHOM M3JIyYEeHUHU, KOTOPOE OKa-
3BIBA€TCSI UMEHHO TaKMM, KAaKMM OHO TOJKHO OBIThH JJISI COXPAaHCHUS KM3-
HH1. Ho ecTh ellle OOMH OYCHB BaXHBINM (PAKTOP, O KOTOPOM MBI JO CHUX IOP
He ToBopuJu. YTOOB JOCTUYD IMTOBEPXHOCTH 3€MJIHM, COJTHEUHBIA CBET JHOJI-
JKE€H MPOMTH Yyepe3 aTMocdepy.

Ecnu 661 aTMOchepa He OblJ1a JOCTATOYHO NMPO3PaYHOIA, U COTHEUHBI
CBET He MOT MPOHMKATh CKBO3b Hee, OT Hero ObL10 Obl MaJIo MM0Jab3bl. OmgHa-

Ko aTMocdepa He TOJbKO IPOMyCKaeT COTHEUYHBIN CBET, HO M CIIYXUT IIpe-
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MMSITCTBUEM IIJI BCeX IPYTUX BUAOB U3JyUYeHUsA. ATMocdepa MpoIrycKaeT BU-
IUMBIN CBET M JO-UHOpPaKpacHbIC Ty9d, HEOOXOOMMBIE AJIs XKM3HU, HO, BHI-
cTynas B KayecTBe puibTpa, 6J10KUPYET Apyrue BUABI BpELOHOCHOM panua-
MU, TToCTyaIlei u3 KocMoca. JIeHTOH nuIIeT 00 3TOM TakK:
"ATMocdepHBIe Ta3bl MOTJOMAIT MPAKTUIECKU BECh CIEKTP 3JeKTpOoMar-

HUTHOI'O HU3JIYUYCHHA I10 obe CTOPOHBI BUAMMOTO H OKOJIOI/IH(I)paKpaCHOI‘O

cBeta. M3 Bcero auamna3zoHa M3jJay4eHus - OT paJMOBOJIH 10 raMMa-Jiydei - ye-

pe3 atMocdepy NPOXOAUT OYEeHb Y3KMI y4acTOK, BKJIOUAIOIIUK BUIAUMBINA U

oKOoJOUuHGpakpacHblii cBeT. [aMMa-ny4yu, yabTpadroaeTOBbIC JIYYU U MUKDPO-

BOJIHOBLIC U3JIYUYCHUA HE NOCTUTAIOT ITOBCPXHOCTHU 36MIII/I”74.

HeBo3MOXHO oTpuuath M300peTaTelbHOCTH 3TOro miaaHa. CoiHIe
MoChbIJIaeT HaAM TOJIbKO 1/1025 MOJIE3HOTO U3JIYYEeHUSI, U JUIIb 3TO U3Jyue-
HME OKa3bIBAETCS CIIOCOOHO MPOMTU CKBO3b aTMOChepy. 31eCh CaeayeT TaK-
K€ OTMETUTD, UTO MOYTH BCE M3JIydyaeMble OJVKHUE YAbTpadUOIECTOBEIC JTy-
Y1 3aXBaTHIBAIOTCS O30HOBBIM CJIOCM.

Enre onvH MHTEpPEeCHbBINE MOMEHT COCTOUT B TOM, UTO, MOJOOHO BO31Y-
Xy, BoJla o0JiagaeT onpeaeeHHbBIM BUIOM MPO3pavYHOCTH, MTOITOMY €IUHCT-
BEHHOE M3JIydeHHUEe, CIIOCOOHOE MPOXOAUTD Yepe3 BOAY, 3TO YYaCTOK CIEKT-
pa BuaguMoro cBeTa. [laxke 1o-uHdpaKkpacHOe U3IyIYeHHUE, KOTOPOE CII0CO0-
HO MPOHUKATh CKBO3b aTMocdepy (M maBaTh HaM TEIJIO), MPOXOIUT B TIIy-
OMHY BOIbI BCEro JIMIIb Ha HECKOJIbKO MUJUIUMETPOB. BceieacTtBue a3Toro
TOJBKO HECKOJBKO MWIJIMMETPOB NMOBEPXHOCTH BOIBI MHPOBBIX OKEaHOB
COTpeBalOTCS TEIJIOM COJTHEUYHOTO CBETa. DTO TEIJIO ITOCTEIICHHO TMepeIacT-
csi 0ojee riyOOKHMM CJIOSIM BOJbI, U IO3TOMY Ha OmpeAesieHHON TiyOuHe
TeMIepaTypa MOPCKOU BOJAbl MOMTOOHA TeMIepaType, KOTOPYIO Mbl UMEEM Ha
3eMJie. DTO CO3/1aeT BIOJHE MPUTOMHYIO s XXU3HU CPpeny.

B oTHOmEeHUW BOABI MHTEPECHO M TO, YTO Pa3IMYHBIC IIBETa CIIEKTpa
BUIMMOTO CBeTa CITOCOOHBI ITPOHUKATh B Hee Ha pa3Hble paccTossHUsA. Ha-
MpuMep, KPaCHBIM CBET HE MOXET MPOHUKATh HUXE BOCbMU METPOB B TJIy-
OUHY, B TO BpeMsI KaK XeJTblil CBET MPOHUKAET Ha IJyOMHY 10 CTa METPOB,
a Toiy0oi M 3eJIeHBId MOTYT OITyCKaThCs JO JBYXCOT COpOoKa MeTpOB. DTO
OUYCHB BaxkHas 9aCTh OOIIEro MmiaaHa, MOCKOJIbKY CBET HE0OXonuM Iis poTo-

CUHTEe3a, 0OCOOCHHO ToJiy0OM U 3eJeHbI y4acTKHU ero crekrpa. Tak Kak BO-
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Bunbt
WU3JTyYEHU,
MorJIoniaeMbie
atMocdepoit
| ]
ramma-Jyqu BUIMMBII CBET U BOJHbI PaJMOBOJIHBI
107 MHOPaKpacHOTo TUara3oHa 10°
(MHUKPOHBI)
Bunbt
WU3JIyYCHU,
ITOTJIOIIAeMBbIC
BOJION
I ! ]
ramMma-Jiy4u BUJIUMBIN CBET U BOJIHLI PaxroBOIHBI
10 MHOpaKpacHOro aramnasoHa 10°
(MUKPOHBI)

Bosayx 1 BoJa MpomycKawT TOJbKO HE00X0UMOe LIS JKU3HU U3aydenue. Bpeanoe u
CMEPTOHOCHOE U3JIyYeHHe, MPUXO/ISIIee U3 JAIbHEr0 KOCMOoCa, 3a/1ePKUBAETCS ITUMHI
coBepuIeHHbIMH HIBTPAMI



He nponyckas Bce ocTasbHble BUAbl U3Ny4eHUs, BOAA MO3BOJSISeT BUAUMOMY CBETy
NPOHMKaTb Ha MHOrOMETPOBYyI0 rMyOuHy. Bnaromaps 3TOMy MOpPCKUE pacTeHus B
COCTOSIHUM ocyLlecTBNATb PpoTocuHTe3. Ecnm 6bl BOga He o6napana 3TUM CBOMCTBOM,
HeoOxoAuMoe AN XU3HU 3KOJIOrM4Yeckoe paBHOBECcUEe He BO3HUKIIO Obl HAa Hawen

nnaHeTte

Jla MpoNycKaeT 3TU 1IBeTa CIeKTpa Ha O0JIbIIYIO INIYOUHY, paCTeHUS, OCYyIe-
CTBJsOLINE POTOCUHTESZ, CITOCOOHBI XUTh TOJAbKO Ha TJIyOUMHE IO IBYXCOT
COpOKa METPOB OT IIOBEPXHOCTH.

Kak BunuMm, Bce (pusznyeckue 3aKOHbBI, CBSI3aHHbBIE C TAKUM SIBJIEHU-
eM, KaK CBEeT, IefCTBYIOT TaKUM 00pa3oM, YTOObBI XXM3Hb MOTJa CYLIECTBO-
BaThb. KOMMEHTHUPYS 3TO O0OCTOSITENbCTBO, aHIIMIICKAsl HaydHast SHIUKJIIO-
neaus (Britanica Science Encyclopedia) npu3zHaeT, HACKOJbKO YIMBUTEIbHA
3Ta CUCTEMA:

"PaccMmaTpuBas BaXXHOCTb BMJIMMOTO COJIHEYHOTO CBeTa AJS BCEX CTOPOH

3eMHOM XW3HU, HEJb3s HE U3YMUTHCS TOMY, HACKOJbKO y30K €T0 CIEKTp,

CTIOCOOHBI TIPOXOIUTH UYepe3 aTMOC(i)epy'JS.

3akJ/jouyeHune

Martepuanuctuueckas puaocodus U TapBUHU3M, TEOPETUUECKOM OC-
HOBOI KOTOPOTO OHAa SBJISIETCS, YTBEPKIAAIOT, YTO MOSIBJIEHUE YEJIOBEUYECKOM

XKU3HU BO BcelleHHO# cly4yaiiHO M He MMeeT HUKaKoil 1meau. JocTUuKeHUus
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HayKM, OJJHAKO, MOKa3bIBalOT, YTO B Kaxaoi netaiu BceneHHON mpucyTcT-
BYET 3aMbICEJI, MJIaH, HA3HAYEHNUE KOTOPOTO - BO3BHUKHOBEHUE U COXpaHE-
HMe XXM3HU 4YejloBeKa. Bce B aToM I1aHe - maxe Takasl ero COCTaBJSIoNIas,
KaK CBET, 0 KOTOPOM MbI, BO3MOXHO, HUKOTAA HE 3aAyMbIBAJIUCh, - CTOJb
OUYEeBMAHO "MpaBMIbHOE", T.€. TAKOE, KAKOE HEOOXOAUMO, YTO 3TOMY HEJIb3s
HE MOPa3UThCH.

ITbiTaTbcsl OOBSICHUTH 3TOT pacCUMTAaHHBIE BO BcCeX AeTaldsdXx IjiaH
CJy4YalHOCTBIO - B BbICILIE! CTEIIEHU HEpa3yMHO. Pa3Be MOTYT OBbITh cllyyari-
HOCTBIO BCe Te (paKThl, 0 KOTOPBHIX Mbl TOBOPUJIU BBIIIE: OTpaHUUECHUE COJI-
HEYHOTO U3JIYyYeHUsI, TPOHUKAIOIIEro CKBO3b aTMocdhepy 10 y3KOTro ydyacT-
Ka B 1/1025 BCETrO BJEKTPOMATrHUTHOTO CMEKTpa, T.€. TOTO ydyacTKa CBETa,
KOTOPBI HEOOXOAUM IJISI KM3HU; 3aXBaT aTMocdepoil BceX BUIOB Bpeao-
HOCHOTO U3JYUYeHUSs; CIIOCOOHOCTb BOJABI He MPOIMYyCKaThb HU OAHY (opmy
CMEPTOHOCHBIX JIYyUeil WM IMPOMNYCKaTh TOJHKO BUAMMBIM CBET. DTa yIUBU-
TEJIbHO TPABUJIBHO HACTPOEHHAs CUCTEMA €CTb PE3YJIbTaT CO3HATEJIbHOTO
3aMbICJia, a HE CJIYYalHOCTH.

Bcenennas u Bce ee metanm, cBeT CoOJIHIIA, COTpEeBAIOIINI HAC, Tar0-
UK HAM BO3MOXHOCTb BUJAETh, COTBOPEHBI IS HAC, JJIS HALIEW XU3HU.

BoiBoabl yUE€HBIX €CTh MCTHMHA, KOTOpPYIO packpbli dwoasaM Kopan 14
BEKOB TOMY Hazaja. Hayka moka3biBaeT, UTO COJTHEUYHBII CBET CO3/1aH, YTOOBI
cnyXxuTh HaM. KopaH roBopur:

"N Coanny, u JIlyne naznauua cpok asuxkenbsa" (Kopan, 55:5).

B npyroii cype KopaHna Mbl Haxonum:

"Annax ectb Tot, KTo HeOeca u 3emutio co3nal, ¢ Hebec Ha 3eMJI0 BOAY JbeT U

€10 B MUILY BaM IJIOJbI BHIBOJIUT; HA CJYKO0Y BaM MOCTABUJI KOPad.Ju, YTOOBI Be-

jseHnem Ero oHu Mopsi mepeceKkajiu; U PeKH BalluM Hyxjaam noguunui. OH noj-
gyuaua Bam Coanne u JIyHy, 4TO HeycTaHHO cJieayloT (HaAa3HAYEHHOMY) KYpCY;
nocaymusiMu Bam caeiad Houb u Jlens, u gocTaBiser BaM Bce (0jara), KoTo-
pbie BbI mpocute cede. U ecim cTaHeTe BeCTH cYeT 6JIATOAEHCTBHIO AJljlaxa, ero
BaM He McYMCJIUTbh HMKoraa. Ho yenoBek, mouctune, HecnpaBeaauB u (bory)

cBoemy Heonarogapen” (Kopan, 14:32-34).






rNABA Vil

II'TAH
COTBOPEHUA
BO/JAbI

9TOT [OBOA, KAK U MHOTME apryMeHTbl aTeUCTOB, OCHOBbI-
BaeTcs Ha He3HaHuu ¢dunocodpum npupoabi. Ecnmn Obl Ha
3emine Obina nULLb NOJIOBUHA CYLLECTBYIOLUX MOpei, uc-
napeHue Obiy1o Obl HaNoOJIOBMHY MeHbLe. U COOTBeTCTBEH-
HO OblJ1I0 Obl BABOE MEHbLUE PeK, OPOoLUaloLWKUX CYXYylo 3eM-
nio. Takov 3emnu GbiNIo Obl B ABa pa3a Gosblie, NOTOMY
YTO KOJIMYECTBO MUCMapeHuii NPonopLnoHasibHO Bbi3biBa-
owemy nx trenny. Myapsiin Teopew, pasymMHO caenan Mops
AOCTaTOYHO OOGLWMPHBLIMU, YTOObI MCMNapeHuit XBaTuio
Bcen 3emne.

A>oH Pain, anrnuickuinn Hatypanuct XVIII BEKa76.
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oJiblllasl 4YacTh MJaHEThl MOKpbITa BoAoi. OKeaHbl U MOPS CO-

CTaBJISIIOT TPU YETBEPTU 36 MHOM IMMOBEPXHOCTU, HA KOTOPOW1 Jies

Ha BepIIMHAX Top - 3TO 3aMep3lnas Boaa. 3HAUUTEeIbHAs 9acThb

3eMHOI BOAbl HaxoAuTcs B aTMocdepe. Kaxmoe obaako comgep-
KUT THICSYM, @ MHOTJa MUJUIMOHBI TOHH BOJBI B hopMe ncTmiapeHuit. Bpems
OT BpEMEHU 3THU MCIIapeHUS MpeBpallaloTCsI B BOAY W BHINAMAIOT Ha 3eMIIIO
B BUAe A0Xas. Jlaxe BO3AyX, KOTOPBIM MBI IBIIIUM, COIEPXUT HEKOTOPOE
KoJM4yecTBO Bjiaru. MHauye roBops, rae Obl Bbl HU ObLIU, Bbl 005I13aTEJIbHO
Hailinete Bony. JelicTBUTEIbHO, KOMHATa, B KOTOPOl BBl HAXOJUTECHh B TaH-
HBIIA MOMEHT, coaepXUT oT 40 mo 50 mutpoB Boabl. [TocmoTpuTe Bokpyr! Bur
He BuauTe ee? [lomHMMUTE 1J1a3a OT KHUTY U IOCMOTPUTE BHUMATEJIbHO Ha
BalllM pykKu, HOTH, Teao. COpoK - MIATHAECAT JUTPOB BOABI, O KOTOPHIX MBI
TOBOPUJIH, - 3TO BHI!

B camom pgene, yesoBedyeckoe Tesio npubau3uTeabHo Ha 70% cocTouT
u3 Boabl. KieTku Baliero teja comepxaT 00JbIIOE KOJUUYECTBO Pa3IMUHbBIX
BEIIECTB, HO HU OJTHO M3 HUX TaK HE BaXHO, KaK Boaa. Boaa - 3To Gosbias
YacTh HMPKYJIUPYIOIISH B BalleM Teje KpoBHU. M Tak He TOJMBKO y Bac 1 Apy-
TUX JIIoAei: OoJblas YacTh Teja BCEX XKUBBIX CYIIECTB - 3TO Boaa. Kaxer-
cs1, 4To 0e3 BOABI XU3Hb HEBO3MOXHA.

Bopna npencraBisgeT coboil cyOCTaHIIMIO, COTBOPEHHYIO, YTOOBI CTaTh
ocHoBoI xmu3HU. Kaxmoe ee ¢pu3nIeckoe U XMMHUIECKOE CBOMCTBO CO3IaHO

I KU3HU.

I'apmMonus Boabl

B xHure "YHUKanbHOCTh OMOJTOTUYECKUX MAaTepUasoB" OMOXUMUK A.
E. Hunxem orMedyaeT HEOOXOAMMOCTb BOABI IJs1 3apOoKaAeHUsl Xu3Hu. Eciau
OBl CyIlIECTBOBAIM TOJbKO TBEPJAbIe BEIIECTBA WM ra3bl, XXM3Hb Obl HUKOT-
Jla He BO3HUKIIA. [IpryyrHa B TOM, YTO aTOMBI TBEPJBIX BEIIECTB PACITOTOXE -
HBI CIMIIKOM OJM3KO APYT K Apyry. OHU CTAaTUYHBI U HE MTO3BOJISIIOT Pa3BU-
BaThCs HEOOXOAMMBIM JJIsl XKM3HW AMHAMMYECKUM Tpoieccam. B rasax, c
JIPYTOil CTOPOHBI, aTOMbI ABUXYTCSI CBOOOJHO M XaOTUYHO: B TaKOU cpele
(yHKIIMOHUpPOBaHUE CIOXHBIX MEXaHU3MOB XU3HEHHBIX (OpM Takxke He-

BO3MOXHO.



Kopoue roBops, cyliecTBOBaHUE XUAKOW cpelbl aOCOTIOTHO HEOOXO-

IMMO, U caMmasl ujaeajbHast XKUJAKOCTb JIJIsI 9TOU 11eJIM - BOJA.

YuyeHble yXe JaBHO oOpaTWJIM BHMMaHUE Ha TO, YTO BojJa oOJyiagaeT
CBOMCTBAMM, COOTBETCTBYIOIIUMU TpeOOBaHUSIM XU3HU. [lepBas mombITKa
JeTallbHO MCCIeJ0BaTh OTOT MpeaMeT Oblia MPpeaNpUHsITa aHIVIMACKUM Ha-
Typanuctom Bunbsimom Busesnom B kHUTe "Acmponomus u obwas guizuka 6
OMHoweHuU Kk meoaocuu npupoost”, onyoankoBanHou B 1832 rony. Mccienys
TEILUIOBbIE CBOMCTBA BOIbI, BUBea 0O0HAapYyXuUJ, YTO HEKOTOPhIe M3 HUX Ha-
pyLIAIOT OOILIEMPUHSITHIE 3aKOHBI MPUpPOAbl. OH Ipulle] K 3aKIIOUYEHUIO,
YTO B 9TUX HECOOTBETCTBUSIX MPUCYTCTBYET OOKECTBEHHBI 3aMBbICEJ, U OHU
SIBJISIFOTCST JOKAa3aTeJIbCTBOM TOTO, YTO BOJAA ObIJIa COTBOpPeHa JJIsl XKU3HMU.

HaubGosnee ocHoBaTeJIbHBII aHAJM3 IPUTOAHOCTH BOABI IJIsI TOIIEP-
XKaHUS XNU3HU Ha 3emiie OblI caenaH nmpodeccopoM daKyabTeTa OMOJIOTH-
yeckoit xumuu lapBapackoro yHuBepcuteta JloypeHcoMm XeHIEepCOHOM
CITYCTS CTOJIETHE ITOocjIe MybiuKauuu paboTel Buena. B xaure "lapMoHuUs
OKpyXalolleil cpelbl”, KOTOPYIO 03Xe HAa30BYT CaMbIM Ba>KHBIM Hay4YHBIM

TPYAOM MNepBOii 4yeTBepTU XX CTOJETUSI, XEHICPCOH MPUXOIUT K TEM XKe
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BbIBOJAaM OTHOCUTEJBbHO MMPUPOAHOMN Cpeibl HAIIETO MUpa:
"COOTBETCTBME 1IEJIOTO psifla a0COJIOTHO YHUKAJIbHBIX, UM MOYTU YHUKAb-
HBIX, CBOMCTB BOJbI, YIJIEKMCIOTHI, COEAMHEHUI yriiepoaa, BOLOPOAa, KUCIO-
pola U oKeaHa - CTOJIb IUPOKO M MHOTOOOPAa3HO, CTOJIb ITOJTHO B OTHOIIEHU U
BCETO OCTaJIbHOT'O, BOBJICYUEHHOTO B 3Ty MpPOOJIEeMYy, UTO BCe BMeCTe OHHU, Oe-

o 77
3YCJIOBHO, COCTABJAIOT BEINYAUIICE U3 BCEX BO3BMOXHBIX COOTBETCTBUU .

YHHKAJBbHOCTDb TEMJIOBBIX CBOMCTB BOJbI

TermyioBbie CBOICTBA BOABLI - OAMH M3 BOIPOCOB, PacCMOTPEHHBIX
XeHIepCOHOM B ero KHure. OH OTMeYaeT, YTO CYIIECTBYET IISITh OTAEIbHBIX
MOMEHTOB, B OTHOLIEHUU KOTOPBIX TEMIOBbIE CBOMCTBA BOABLI YHUKAJIbHBI.

1. Bce usBecTHble TBEPAbIE BELIECTBA MPU OXJIAXIEHUU COKPAILIAIOT-
cs B 00beMe. DTO CIIpaBeIJIMBO U AJsI BCeX U3BECTHBIX XXUIKOCTEM: IIPU MO-
HUXEHHUN TEMIIEPATyphl YMEHbIIAeTCd UX 00beM. [Ipu yMeHbIIEHUN 00be-
Ma BO3pacTaeT IUIOTHOCTh, U 00Jice XOJOAHbIE YACTU XKUAKOCTU CTAHOBITCS
Tsxenee. [ToaTomy BelrecTBa BecsT OoJblie (110 00beMy), KOTla OHU HaxXo-
ISITCS B TBEPIOil, a He B XuUIKoi ¢popme. ToabKo B OMTHOM ciiydae 3TOT "3a-
KOH" HapylLIaeTcs - KOrja Mbl MUMeeM Jej10 ¢ Bomoii. [TonoOGHO Apyrum Xu-
KOCTSIM, BOJA COKpallaeTcsl B o6beMe MpuU oxjaaxaeHuu, Ho He Huxe 4°C.
IIpu pmanbHelIIeEM MOHMXEHUU TEMIIEPATYPhI, B OTJMYME OT BCEX APYIUX
M3BECTHBIX XUAKOCTEW, OHA BAPYI HaYMHAET PAacCIUMPIThCS M, KOTrJa OHa
3aMep3aeT, T.¢. OKa3bIBA€TCSI B TBEPAOM COCTOSIHMM, OHA pacCIIUPSIETCS ellle
oonbie. B pesynbrare "TBepmas Boma" yserdye "Xuakoir Boabl". [1o 3akoHam
busuky TBEepAas Boaa, T.e. Jied, JOJXKEH ObITh TSXejlee KUAKOM BOAbL U TO-
HYTb, OJJTHAKO OH IJIaBacT Ha MOBEPXHOCTU BOJBI.

2. Korma nen TaeT M Boja McHapsieTcsl, TEIJIO MOTJIOIIAeTCs U3 OKPY-
xKartouieit cpeabl. Korma aToT mpouecc nporekaetT B 00paTHOM HalpaBIeHUU
(T.e. BOoga 3aMep3aeT WM Iap ocaxmaeTcs), BBICBOOOXmaeTcs Teriao. B du-
3MKE 3TO SIBJICHNE 0003HaYaeTCI TEPMUHOM "JTaTEHTHOE Termno" S, Bee KU -
KOCTHU 00J1afal0T T€M MM MHBIM JATEHTHBIM TEILJIOM, HO JJaTEHTHOE TEILI0
BOJBI camMoe u3BecTHoe. [1pu "HopMalbHBIX" TeMIepaTypax TOJbKO JJaTEHT-

HOC TCIJIO aMMMaKa IIpu 3aMEp3aHUN 0oJibllIe JaTEHTHOTO Tera Boabl. B
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OTHOIIEHUM Xe€ JAaTEeHTHOTO TeIljia, BBIAESIOUIETOCs MPU UCMApEeHUU, HU
OJHA XUJKOCTb HE MOXET CPaBHUTHCS C BOJIOM.

3. TemnoBasi eMKOCTh BOJIBI, T.€. KOJMYECTBO TeIlJla, HEOOXOIMMOE
JUTST YBEJIMYEHUSI TEMIIepaTyphl BOABI HA OAWH TPaaycC, BHIIIE, YeM y OOJb-
MUHCTBA IPYTUX XKUIKOCTEA.

4. TerioBasi MPOBOAUMOCTD BOJBI, T.€. CHOCOOHOCTb MepeaaBaTh TeIl-
JIO, B YETBIPE pa3a BhILIE, YEM Y JPYTUX XUJIKOCTEH.

5. TennoBas MpOBOAMMOCTD JibJa U CHera, HalIpOTUB, HU3KA.

Br1, HaBepHOe, yke 3agaeTe cebe BOMpoC, KaKoe 3HAUeHUE MOTYT UMETh
9TU MSITh HA TIEPBBIN B3I YMCTO (DU3UIECKUX CBOMCTB Boabl. OKa3bIBaeTcs,
pPOJIb KaXIIOTO U3 HUX OTPOMHA, MOCKOJBbKY XM3Hb BOOOIIE W Hallla XXU3Hb B
YaCTHOCTHM BO3MOXHA B 3TOM MUpPE TOJILKO ITOTOMY, UYTO 3TH CBOWCTBA BOJBI

TaKOBbI, KAKOBbI OHU €CTb. ):[aBaﬁTe pacCMOTPUM KaXa0€ N3 HUX.

DddekT 3amep3anusa "cBepxy-BHU3"

Bce xxumakocTu, Kak NpaBHJIO, 3aMep3alOT CHU3Y BBEpX, BOJa XK€ -
CBEpPXY BHM3. DTO MepBOe HEOOBIYHOE CBOMCTBO, OJjlarogapsi KOTOpOoMy Bojaa
HaXxOJUTCS Ha MMOBEPXHOCTHU 3eMJIM, a JIeJ I1aBaeT 1mo Bojae. Eciau Obl He 3TO
CBOMCTBO, OOJiblIas YacTh Halleil TNJaHeThbl Obljla 3aKOoBaHa BO JIbIBI, U
XKM3HBb B €€ MOPSIX, 03epax, NMpyaax M pekax Oblia Obl HEBO3MOXKHA.

HaBaiiTe TOCMOTPHUM, IT0OYEeMY TaK IMPOUCXOIUT. B MuUpe MHOTO MecT,
rie 3UMON TeMrepartypa omnyckaercs Hike 0°C, a MHOTIA M 3HAUUTENBHO
Huke. Boma B Mopsx, o3epax u Ip. oxJlaxkgaeTcsI, M 9acTh ee 3aMep3acT. Ec-
JIv OBl Jied He o0Jiajaa CmoCOOHOCThIO MjaBaTh, OH Obl OMYCTUJICS Ha JAHO, a
GoJiee TemJible MIacThl BOABI MOIHSINCH HAa MOBEPXHOCTh. Compukacasch ¢
BO3IYXOM, TeMrepaTypa kotoporo Huxe 0°C, oHM TOXe 3aMEep3HYT U MO-
rpy34Tcs Ha AHO.

DTOT mpolecc OyAeT MPOIOKATHCS, ITOKA COBCEM HE OCTAHETCS XKUJI-
Ko# Boabl. OMHAKO 3TOTO He IMIPOUCXOanT. HampoTus, oxaaxmasich, Boga cTa-
HOBUTCS TsKesee, moka oHa He gocturaet 4°C - B 3TOT MOMEHT BCe M3MEHS -
eTcs, U OHa HauWHAaeT pacIlupPsIThCS U CTAHOBUTCH JieTde MO Mepe TOTo, KakK

o o
nmagacT TeMIIEparypa. B pe3yabTaTe BoJa C TEMIICpATYypOHu 4°C ocraeTcs Ha
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IHe, Haj Heil pacmojaraercs Boga ¢ Temmneparypoit 3°C, 2°C u 1.1. Y To1pKO
Ha MOBEPXHOCTH TeMmepartypa Boasl nocturaer 0°C, ¥ TaM OHa 3aMep3aeT.
Ho 3amep3aeT TONBKO MOBEPXHOCTHBIN CJIOM BOIBI, MOAO JbIOM OCTaJibHAas
BOJIa OCTAETCS B KUIKOM COCTOSIHUM, UTO AAaeT BO3MOXHOCTb KMTb IOJBO/I -
HBIM CYIIIECTBAM U PACTCHUSIM.

3aMeTHM, 4YTO IISITO€ CBOMCTBO BOABI - HU3Kas TEIJIOBasl ITPOBOIM-
MOCTb JibJla M CHEra - COCTaBIISIET BaXHYIO 4acTh TOro mpoiecca. Beaenct-
BHE HU3KOU TEIJIOMIPOBOMTHOCTH CJIOU JIbla M CHETa COXPAaHSIIOT TEIJIO BOIBI
1 He JaloT eMy YT B arMocdepy. B pesynbraTe maxe mpu O4eHb HU3KUX
TeMIepatypax, 10 -50°C, ToJIIMHa JIbJa B MOPSIX HUKOT/A He ObIBaeT 60JIb-
IIIe OJHOTO - ABYX MeTpoB. K ToMy ke B HEM OUYeHbh MHOTO TPEIIWH, YTO Ja-
€T BO3MOXHOCTH TIOJICHSIM U MUMHTBUHAM, XXUBYIIUM B MOJSPHBIX peTHOHAX,

I[O6I/IpaTI>CH JIO BOJAbI IMMOOO JIBAOM.

JlaBaiiTe elle pa3 moaymMaeM O TOM, 4TO Obl CIYUYUIOCH, Beau cebs Boaa

\

—

al

B otnnume oT BCex ocTasbHbIX XXUAKOCTEN BOAA pacLUMPSIeTCs NPpU 3amMmep3aHun. 910
CBOWCTBO BOAbl NO3BOJISIET JibAY NJ1aBaTb Ha €€ NOBEPXHOCTU
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Bopa 3amep3aeT cBepxy BHU3, MO3TOMY MUPOBble OKEaHbl OCTAlOTCH B XUAKOM
COCTOSIHUU, XOTS Ha MOBEPXHOCTU MOXET ObiTb cnoi nbaa. Ecnu 6bl Boga He
oGnapgana 3TUM yAMBUTENIbHbIM CBOWCTBOM, MOYTU BCS BOAa B MUpe npeBpaTunach
Obl B e, U XN3Hb B MOPSAX U OKeaHaXx Obisia 6bl HEBO3MOXHA

"HOpMaJbHO", T.€. eciiu Obl, KaK Yy BCEX APYTUX XUAKOCTEH, MIOTHOCTDb BOJbI
yBeJIMUMBajaach IpU MOHMXEHUM TeMIIEPaTyphl, a JIeJ OMYyCKaCs Ha THO.

B takoMm ciydae mpoliecc 3aMep3aHUs OKEaHOB M MOpeil HauMHajCs
ObI CO AHA U PACIPOCTPAHSJICS BBEPX, IOTOMY 4TO He OBbLIO OBl CIIOS JibAA,
yaepKUBaIoIlero Temiao. JpyruMu cioBaMu, OOJIBIIMHCTBO 03€¢p, MOpeil U
OKeaHOB 3eMJIM MPEeBPaTUINCH OBl B CIUIONIHOM Jiell, MOBEPX KOTOPOTO Ha-
XOOMJICS OBl CJIOM BOABI TJIyOMHOM BCETO JIMIIb B HECKOJbLKO MeTpoB. Jlaxke
eciau OBl TeMrepaTypa BO3[yXa YBeJUUYUIAcCh, Jied Ha JHE HUKOTAA He Tas
ObI TOJIHOCTHIO, U COOTBETCTBEHHO XM3Hb TaM He MoTJia Obl CYLIECTBOBATD.
C MepTBBIMM MOPSIMU XMU3HBb Ha 3eMJie TakKe Obljia Obl HEBO3MOXHA.

ITouemy xe Boma BemeT cebs "HeHopManabHO"? [loueMy oHa HEOXU-

JIaHHO HAauMHaeT paciupsiaThesa npu 4°C, Tmocie TOro Kak cxKuMamach, T.e.
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Jcjaaja To, YTO OOJI2KHaA Onlna genath? Ha aToT BOITPOC €1IC HUKTO HEC CYMCEJI

HalTU oTBETA.

IloToBBIACICHNE U OXJIAKICHHUE

O4yeHb BaxKHBI IJIsI HAC YITOMSIHYThIE€ BhIllIE BTOPOE U TpeThe CBOMCTBA
BOIBI, a UMEHHO: BBICOKUI YyPOBEHb JJaTEHTHOTO TeIUIa U OOJIbIIasi, 4eM y
IPYTUX XUAKOCTEH, TEIJIOBasi eMKOCTh. DTHU JBa CBOMCTBA - KJIIOY K ITOHM-
MaHMIO TOTO, MTOYEMY MBI TTOTEEM. .

B camom pmene, 4YTO XOpolIero B IIO- r'_.
TOBBIAEICHUN?

YT10ObI OOBSICHUTH 3TO, HAM MPUAETCS MO3HA-
KOMUTH Bac C HEKOTOPHIMU TaHHBIMU. Y BCeX MJe-
KONUTAIOIINX TeMIepaTrypa Teja NpUOJU3UTEIbHO

OIMHAKOBAa M HAXOANTCS B mpenenax 35-40°C. Y ue-

JIOBCKA IIpU HOPMAJBbHBIX YCIOBHUAX TEMIICpaTypa

tesna okoso 37°C. DTo onTUMaNbHAS TeMIIepaTypa, _

KOTOPYIO HYXHO TOAAEpPKWBAaTh Ha OJHOM W TOM  TensoBbie CBOWCTBa
BO/bl MO3BOJIAIOT HAM
ke ypoBHe. Eciu Temnepatypa Tesa NafaeT, MOTYT  ocpoGokaaThes OT
Yype3mMepHoro tenna
nocpencTteomMm
[ToBbIIIEHUE TEMITEPATYPHI TeJla JaXe Ha HECKOJIb-  noToBbiaeneHus

OpUOCTAHOBUTHCA MHOI'ME 2KMU3HCHHBIC ITPOLICCCHI.

KO JeCsATBIX J0JIeil Tpagyca, KOraa Mbl 0oleeM, MOXET MPUBECTH K pa3py-
IIUTENbHBIM MOCIEACTBUAM. [IpH JUIMTENLHOM TOBBIIIEHUN TEMIIEPATyphI
cBbite 40°C HacTymaeT cMepTb.

JlpyruMM cIoBaMM, TeMIlepaTypa HAlleTo Tejla MMeeT OueHb Y3KHii
AMaTa30H, B paMKaX KOTOPOTO OHa MOXeT M3MeHAThca. HapyuieHue 3b16-
KOTO PaBHOBECHS B TY WJIM APYTYIO CTOPOHY 4pEBATO OYEHb CEPbE3HBIMU
MOCEACTBUAMMU.

OnHAKO 3eCh U BO3HMKAET MpobiieMa: Hallle TeJ0 HaXOAUTCA B IO-
CTOSTHHOM JIBMXeHMU. Pusnyeckoe ABUXKEHHUE JIO6OTO pona, HaIpUMep
JBUKEHNE MAIINHEL, TpebyeT s3Hepruu. Kakum 66 06pa3oM HYU MPOU3BOIM-
Jlach 9HEPTHUs, MOMYTHO BHIPaOaThIBAETCA TEILTO. BB MOXeTe HCIBITATh 3TO
Ha cebe. OTI0XMUTE KHUTY U clenaiiTe AecATUKMIOMETPOBYIO TPOGEXKY Ha

APKOM COJIHIIC, Bbl IOYYBCTBYCTC, KaK PAa30IrpeCeTCA BAllC TCJO.
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Ho, ecnu BHI 3agyMaeTech 00 3TOM, BBl ITOMMeETe, 4TO Ballle TEJIO HE
pa3orpesoch B TOUM CTENEHU, B KAKOW OHO JAOJXKHO ObLIO pa3zorpeTbes. Eau-
HWIIA TEIJOTH - Kajgopus. OOBIYHEIN YeI0BeK, ITpobderas necsaTh KUJIOMET-
pOB 3a OMH Yac, BEIpabaThIBacT THICSIUY KaJIOPHUii. DTO TETIO HY:KHO BBIBE-
¢t n3 opraHusMma. Eciam OBl 3TOTO HE CIYYMIOCH, BBl BITAJd OBl B KOMY
mpexae, 4eM IMpoOeKalu IMePBBIA KUIOMETP.

Br1 n3zberaere 3T0i onacHOCTHU OJjiarogapst AByM cBoiicTBaM Boabl. Ilep-
BO€ M3 HUX - 9TO TEIJI0Bast eMKOCTh. OHO COCTOMUT B TOM, UTO IJIs TTOBBIIICHUS
TeMIlepaTypbl BOJIBI TpeOyeTcsl 00JIbIIIOEe KOJIMUECTBO Teria. Boga cocrasiser
70% Halero Tejia, HO 6Jlarogapsi CBOEi TeIJIOBOM eMKOCTH OHa He HarpeBaeT-
cs1 obicTpo. IlpeactaBbTe cebe KakKoe-HUOYAb NeicTBUE, KOTOPOE MOAHUMAET
temneparypy Tena Ha 10°C. Eciu 6bl BMECTO BOABI B HALIEM Tejle ObLUT KO-
roJIb, TO e caMoe JIeiiCTBIe TPUBEIO Obl K MTOIbeMy TemiepaTypbl Ha 20°C, a
B cJIydae APYTUX BEIIECTB, ¢ 00Jjiee HU3KOM TEIJIOBOI €MKOCTHIO, BO3SHHUKJIA OBl
ele GoJiee TSKeJIast CUTYaLVs: IUIsl COJIM TOIbeM cocTaBui 661 50°C, st xe-
ne3a - 100°C, a mis - ceunua 300°C. Bosplias TerioBas eMKOCTb BOABI HE
MMO3BOJISICT HAIllE TeMIlepaType MOTHUMAThCS CIMIITKOM BBICOKO.

Ho maxe te 10°C, 0 KOTOPBIX MBI TOBOPYJIN BBILIE, MOTJIU OBl OKa-
3aThCsI cMepTeabHbBIMU. OIHAKO 3eCh BCTYMAeT B IeMCTBUE BTOPOE CBOMCT-
BO BOJHI - €€ JIJATEHTHOE TEILIO.

YTto6bl u30exaTh IleperpeBa, Hallle TeJIO BKIIOYAET MEXaHU3M
noTtoBblAeaeHUsI. Kornma Mbl moTeeM, Bola, pacIpoCTpaHssCh IO Bceil mo-
BEPXHOCTHU KOXMU, ObICTpO ucnapsieTcsi. Ho, mocKoabKy JaTeHTHOE TErao BO-
Jbl OYEHb BEJMKO, 3TO MCIIapeHUe TpeOyeT 0OJbIIOro KOJMYecTBa Teria, Ko-
TOpOEe OTOMpAETCS y HAIIero Tejia, W, TAKUM 00pa30M, OHO He IeperpeBaeTcs.

IIpoluecc oxyraxXaeHUS HACTOJBKO 3(P(hEKTUBEH, YTO MHOTIA MBI CITO-
COOHBI YYBCTBOBATh XOJIOI JaXXe B JOBOJBHO TEIILIA JeHb.

Braromapst 3ToMy CBOMCTBY BOABI Y YeJIOBeKa, IMTPOOCIKABIIETO ACCITh
KMJIOMETPOB, 3a CUCT MCHAaPEHUS BCETO JUIIb OJHOTO JIUTPa BOABI TEMIIepa-
Typa cHmxaercst Ha 6°C. YeM GoJIbllle SHEPTUM PACXOLYET YETOBEK, TeM BbI-
III¢ TOAHUMAETCS €Tro TeMIepaTypa, HO B TO XK€ BpeMs OH OyaeT OOJIbIINe Mo-

TeTh U COOTBETCTBEHHO OXJlaXaaThcsl. TaKUMU cBOMCTBAMU TEpMOCTaTa 00-
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JlafaeT TOJIbKO BOJA; B ciiydyae ajJKOTOJISI TOHWXEHNUE TeMIlepaTyphl COCTa-
BUJIO GBI Bcero nub Toiabko 2,2°C, a ammuaxka - 3,6°C.

EcThb enre omHO o4yeHb BaxkHOe 00CTOATENbCTBO. Ecim ObI, 0CBOOOXK-
Iasich, TEIJIO HEe MepeaaBaoch Ha MOBEPXHOCTh KOXM, HU 3TH IBa CBOMCT-
Ba BOJBI, HA HAaIlla CIOCOOHOCTh MOTETh HEe MMENIM OBl HUKAKOTO CMBICTA.
Teno Takxke o06JiagaeT BBICOKON TEMJIONPOBOAHOCThIO. BhIpabaThiBacMoe
BHYTPH TEINJIO TMepemaeTcss Ha MOBEPXHOCTh KOXMU, MOJKOXHBIE KPOBEHOC-
HBIE COCYIBI, MIPUHUMAIOIINE TEIIO, PACIIMPSIOTCS, ITO3TOMY, KOTaa HaM
KapKo, Mbl KpacHeeM. Eclin Obl TEeMI0NPOBOAHOCTh BOJABI U TeJia ObLIM HU-
Ke, 3aMeJIInIach OBl Iepegaya Tella Ha TOBEPXHOCTh KOXM, U 3TO CIeIalio
OBl HEBO3MOXKHBIM CYIICCTBOBAHME TaAKMX CIOXHBIX DOPM XKMU3HMU, KaK MJIC-
KOIUTAIOIIUE.

TakuMm 006pa3oM, TpU COBEPIICHHO pa3HBIX CBOMCTBA BOIBI CIIYKAT OJI-
HOM e’ - TOHWKAaTh TeMIIepaTypy Tejla CIOXHBIX (OPM KM3HM, TAKUX KaK
yesioBeK. Boma - ocobast XXKMIAKOCTb, COTBOPEHHAsI IJISI BBHIIOJHEHUS 3TOM

3ajgayu.

COanaHCHPOBAHHOCTH KJAHMaTa 3eMJIH

YnomsHyTele B KHUTe XeHaepcoHa "[apMOHUS oKpyxXalolleil cpeab”
MSITh TEIIOBBIX CBOMCTB BOJBI MTPAOT KJIIOYEBYIO pOJb B IMOJACPKAHUU
YMEPEHHOTO cOaJaHCUPOBAHHOIO KJIMMaTa 3eMJIN.

brnaronapst ocoObIM cBOMICTBAM BOJBI - OOJBIIOMY JaTEHTHOMY TEILIY
U TETJOBOI €eMKOCTH - TeJia, COCTOSIINE U3 BOJIBI, HATPEBAIOTCS U OXJIaXkKaa-
I0TCs MedJieHHee 3emMau. Ha 3eMiie pa3HHMIIa B TeMIiepaTypaxX B CaMBIX XKap-
KHMX M XOJIOIHBIX MecTax coctaBisieT 140°C. Ha Mope oHa HaXxomLUTCS BCEro
auib B mpepenax 15 - 20°C. To xe camoe pasinune HaGIIOTAETCS MEXIY
ITHEBHBIMU M HOUHBIMU TeMIIepaTypaMu: Ha 0€3BOMTHOM 3eMJIe pa3HUIIA TEM-
neparyp coctasisier 20 - 30°C, Ha Mope OHa He IPEBBIIIAET HECKOJIbKUX
rpangycoB. BogHBIe ncmapeHNs B aTMOCcdepe BHIMOJNHSIIOT TaKXKe CTA0OMITN3M -
pyoInyio poyib. B pesymbraTe B IYCTBHIHSIX C OYCHBb MajJbIM KOJIUYECTBOM
BOJHBIX MCIIAPEHUI pa3HUIla JHEBHBIX U HOYHBIX TeMIIepaTyp MaKCUMajb-

Ha. B pe€rmoHax ¢ MOpCKMM KJIMMATOM pa3HMIIa HAMHOTIO MCHLIIC.
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BcnenctBue yHMKaJbHBIX TEIJIOBBIX CBOWMCTB BOABI pa3HUlla MEXIY
JHEBHBIMU U HOYHBIMU, JETHUMU U 3MMHUMM TeMmIepaTypaMud OCTaeTcs
MOCTOSIHHOI U B TeX TpenesaX, KOTOpblie MO3BOJISIIOT YEJIOBEKY UM APYIUM
JKUBBIM OpraHusMam BbIXXUTb. Eciiu Obl B MUpe ObLJIO MEHbIIE BOAbI, 00Jb-
1IMe TEPPUTOPUHM TMJIAHETHl MPEBPATUINCH Obl B MYCTHIHIO, TEMIIEpATyPHBI
pa30dpoc ObUI OBl BBILIE, U XXU3Hb OblIa Obl TMOO COBEPUIEHHO HEBO3MOXHA,
JIn60 HAMHOTO OoJsiee C0XHa. XeHAEpCOH NMuieT 00 3TOM Tak:

"B 3akiroueHue HCO6XOI[I/IMO cKas3aTb, 4YTO CBOIiCTBa BOJAbI UMCIOT TpOfIHOC

Ha3HAa4YC€HUcC. BO-HCpBLIX, BbIPABHUBACTCA U CHUXKACTCA TEMIIEpATypa IJ1aHE-

Thl, BO-BTOPBIX, PETYJUPYETCs TeMmIiepaTypa TeJ XMBbIX OpraHuW3MOB, U, B-

TPETbUX, OCYHICCTBIACTCA MeTCOpOJ’IOI‘I/I'-IECKI/lﬁ IINKJT. BOIla BBIITOJIHAET BCE

3TH GYHKIMU ¢ MAKCUMaJbHOU 3(Pp(EeKTUBHOCTHIO, U HU OAHA ApyTas XUI-

o w7
KOCTb Ha MJAHETEC HE MOXET CPABHUTHCA C HEU B 3TOM 9.

Cuna NOBEPXHOCTHOI'O HATA2KCHU A

KpoMe TtennoBbIX OocCoOEHHOCTEW, Bojga oOJjiagaeT psIAOM APYTrUX
CBOMCTB, UACaJbHO MOTOOPAHHBIX IJIS MOAACPXKAHUS XKU3HMU.

OnHUM U3 TaKUX CBOWCTB SIBJISIETCS BBICOKMI YPOBEHb MOBEPXHOCT-
HOTo HaTsxkeHUs1. [loBepXHOCTHOE HATSXKEHUE OMpeAesieTcsl CIIOCOOHOC-
ThI0 MOBEPXHOCTHU XUIKOCTU PACTITUBATHCS NMPU HAMNPSXKEHUU MOAOOHO
2JIaCTUYHOM KoXe. DTU CBOMCTBA BOABI 00€CIIEUYMBAIOTCS CUJIONW MPUTSIKE-
HUS MOJIEKYJ MOBEPXHOCTHU XKUIAKOCTU. Cujia MOBEPXHOCTHOTO HATSIXKEHUS
BOJIbI TaK BeJMKa, YTO BOJa He BBIJIbETCS U3 YalllKU, JaXe eCJIU €€ YPOBEHb
4yTh BBIIIE KpaeB, a €CJU aKKypaTHO IMOJOXUTbh METAJIJIUUECKYIO UTIYy Ha
rJaaKylo MOBEPXHOCTb BOJAbBI, OHA HE YTOHET.

IloBepxHOCTHOE HATS:XKeHHE BOJAbl HAMHOTO BbIllie, YeM Y BCeX M3BECT-
HBIX XHUAKOCTel. bruojornueckue mocaeacTBUsl 3TOr0 OTPOMHBI, OCOOEHHO
B ciydyae ¢ pacTeHUsIMU. PazBe He yAIMBUTENbHO, C KAKOUW 0OAbIION IyOu-
HBl pacTeHUsI, TOMOOHO HACOCY, CIIOCOOHBI IepeKauynBaTh BOIY B BO3MyX?
OTBeT Ha 3Ty 3arajJky - IOBEpXHOCTHOE HATSXXKEHME, KOTOPOE MCITOIb3yeT-
Ccs B 0COOBIM 00pa3oM YCTPOCHHBIX KaHajaX KOpHE M cTebaeil pacTeHMIA.
DTHU KaHaJBl CYXaITCSI KBEpXY, YTO OYKBaJIbHO BBHIHYXKIAeT BOAY CAMOCTOSI -

TeJbHO "Mon3Tu" BBepX 1Mo HUM. Eciiy 66l MOBEPXHOCTHOE HATSIKEHUE BOJbI



OrpomHble 3anacbl BOAbl MOPEN U OKeaHOB NMOAAEPXUBAIOT TeMnepaTtypy nnaHeTbl B
paBHOoBecuu. Bcnepcteme 3TOro pasnuyunMsa [HEBHbIX U HOYHbIX TemnepaTtyp
He3Ha4uUTesibHbl, OCOGEHHO B MeCTaX, PacnoJIOXEeHHbIX B6/IN3n mMops. B nycTbIHHbIX
pernoHax, HaxoASILUMXCS Ha 3HAaYUTESIbHbIX PACCTOAHUAX OT MOPS, Pa3HULLA AHEBHbIX U
HOYHbIX TEeMNepaTyp MOXEeT JOoCTUraTb 40°c
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OBIIO MEHBIIIE, TO TaKWe OOJbINNE pacTeHUs, KaK IepPEeBbsI, HE CMOTIN OBl
BBIXUTH Ha 3aCYIIMBOM ITOYBE.

PaspylieHue TOpHBIX MOPOJ SBJISIETCS €lle OOHUM CJAEICTBUEM 3TOTO
cBOlicTBa Bonbl. Yepe3 Menbuaiilivne TpEIIMHBI BoJa CIIOCOOHA MPOHMKATH
ri1yboKko B KaMEHb.

Pacmupsisice mpu 3aMep3aHuM, OHA NIPUBOIUT B IEUCTBUE BHYTPEH-
HUE CHUJIbI, KOTOPbIE pa3pyllialoT FOPHbIe MOPObl U BEICBOOOXKIAIOT 3aKJIIO-
YeHHBIEe B HUX MUHEpaJbl, TEM CaMBIM CITOCOOCTBYSI (POPMUPOBAHMIO ITOY-

BbI.

X1MHUYecKre CBOHCTBA BOJIbI

He TonpKO (pu3myeckre, HO U XMMHYECKHUE CBOMCTBA BOIBI COOTBET-
CTBYIOT TpeOoBaHUAM XM3HU. [Ipexae Bcero, Boga o01agaeT OYeHb BbICO-
KOIl pacTBOpSIONIE CIIOCOOHOCTHIO: MPAaKTUYECKM BCE XMMUYECKUE Bellle-
CTBa MOTYT pacTBOPSATHCS B BoIe. B pe3ynbrare 3TOTO MOJIEe3HbIE MUHEPAJTBI
U IpyTUe HaxXOASIIMeCs B 3eMJie BelleCTBa, PacTBOPSSACh B BoJAe, IMEPEHO-
caTCs pekamMu B Mops. IloacuuTaHo, YTO KaXAblid roJ B MOpS MOCTyIaeT
MATh MUJUIMAPAOB TOHH BEIIECTB, HEOOXOAUMBIX JJIS XKU3HU MODSI.

Boma Takxke yckopseT (B KaueCTBe KaTajlM3aTopa) IMMOYTU BCE U3BECT-
Hble XMMUUYECKUE peaKUMU, IIPU 3TOM €€ XUMHYecKass aKTUBHOCTb abCo-
JI0THO MaeanbHa. OHa He CIMIIKOM BeJIMKa U HE CTOJb pa3pylIMTe]IbHa,
KaK y CEpHOW KUCJOTHI, U HE CIUIIKOM Maja, KaK y apToHa, KOTOPBIA He
y4JacTBYeT HU B OMHOMW XMMHUYecKoil peakuuu. Llutupys Maiikna JleHToHa,
MOXHO CKa3aTh, YTO, KaK U BCE OCTaJbHbIe CBOICTBA, "PEaKTUBHOCTL" BO-
IBI UIeaTbHO COOTBETCTBYET KakK €¢ OMOJIOTUUECKOMY, TaK M T€0JIOTUIECKO-
My HasHaueHUO .

MccaenoBaHust ydeHbIX BBISIBJISIIOT BCe HOBbIE M HOBBIE A€Talu COOT-
BETCTBUS BOABI MOTpeGHOCTAM Xu3HU. [Ipodeccop 6uodbusnku Meabckoro
yHuBepcuteta [apoabag MopOBUTII TOBOPHUT ClIeAyIONIEe:

"MCCI[S,HOBaHI/IH, OPOBOAMMBIC B MMOCIECAHNE HECKOJIbBKO JIET, CBUACTECJIbCTBY -

0T O HOBOM IMNOHMMAHWU TaKOIro YHUKaJIbHOTO CBOMCTBa BOJIbI, KaK 3JICKTPO-
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PacTteHuqa ycTpoeHbl Takum o6pa3om, 4ToObl C HaMGoJbLUEl BbIrOA0M NUCNOJIb30BaTh
CUNy MOBEPXHOCTHOro HaTsXeHUs BOAbl, Onarogaps KOTOpOW BoAa MOXeT
nogHUMaTbCH BBEPX Ha MHOrMe MeTpbl U [AOCTUraTb BEPXHUX JINCTbEB KPOHbI
AepeBbeB

MPOBOJHOCTDL MPOTOHOB, - KJIIOYEBOTO KOMITIOHEHTA B Iepeaaye OMoJoTndec-
KOit sHepruu. MoxXHO ¢ 10CTaTOYHOU YBEPEHHOCTbhIO CKa3aTh, UTO TO CBOM-
CTBO 0Ka3aJloCh HMCKJIOUMTEIbHO BaXHBIM MU 3apOoXAeHUs XU3HU. Yem
0oJibllie MBI Y3HaeM, TeM OOJIbIlIe TTopaxkaeMcsl TapMOHUU TIPUPOABI B UCTUH-

w81
HOM INIOHMMAaHHUMU 3TOr0 Cjl10Ba .

NneanbHas TeKy4ecTh BOABI

Korma MBI mBITaeMcs IpeacTaBUTh cebe, YTO TaKoe XKUIKOCTh, B Ha-
1eM BoOOOpakeHUM BO3HMKAeT 00pa3 TeKyuyero BemecTBa. OQHAKO XUIAKOCTU
CUJIbHO pa3IN4aloTCs IO CTENEeHU BI3KOCTU. Y CMOJBI, TJUIEpUHA, OJTMBKO-
BOr0 Macja, CepHON KMCJIOThl COBEpIIEHHO pa3Has BA3KoCTh. [Ipu cpaBHe-
HUU C BOAOU pa3inyuusl CTAHOBSATCS OCOOEHHO SIBHBIMU. TeKydyecTh BoAbI B 10

MUJIJIMOHOB pa3 0oJjblie, yeM y cMoJbl, B 1000 pa3 0omblile, 4yeM y IIULepU-
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Ha, B 100 pa3 Gosbllle, 4yeM y OJIMBKOBOIro macijia, u B 25 pa3 0oJblie, 4eM y
CEPHOW KUCJIOTHI.

DTO cpaBHEHHME IMMOKa3bIBaeT, UTO BojJa 00JlaJaeT OYeHb HU3KOM CcTe-
neHblo BsA3KOCTU. EciiM 0CcTaBUTH B CTOPOHE HEKOTOpPbIE BelllecTBa, TaKue
KakK 3pup U KUIAKUH Bomopod, Boma (KpoMe ra3oB) MMEET CaMYI HU3KYIO
BSI3KOCTh B IPUPOJIE.

HMmMeeT 11 3TO CBOMCTBO BOJbBI KaKOe-HUOYAb 3HaUeHUE 11 Hac? Bbia
Obl MUDP MHBIM, ecJK Obl Boja OblIa 4yTh OoJjiee MU YyTh MeHee BA3KOI?
Maiikna JIeHTOH oTBeYaeT Ha 3TOT BOMPOC TakK:

"COOTBETCTBHE BOIbI HOTpeGHOCTHM KM3HU HEe OBIJIIO OBl CTOJD nacaJlbHbIM,

Oyab ee BA3KOCTh HaMHOTo Huxe. Eciiu Obl Bojga obyiagaia Takoi ke HU3KOM

BA3KOCTbIO, KakK )KI/IZ[KPIﬁ BOOOPOJa, ABUXKCHUEC KUIKOCTU B CUCTEMAX XKUBBIX

OpTaHM3MOB TIOJ IEUCTBUEM CUJ COMPOTUBIECHMS OKa3aloch Obl TyOUTENb-

HBIM IJIs1 HUX. Ecau 6Bl BA3KOCTH BOIbI ObBlJIa HAMHOTO HUMXE, TOHKHUE CTPYK-

TYypbl JETKO pa3pylmiunjiancChb OBl 1 BOda OblJIa HE B COCTOSIHUU nogacpXKunBaThb

KU3HEAESITeIbHOCTD JIOOBIX CIOXKHBIX MUKPOCKONUUYECKUX CTPpYKTYp. KieTka

C €e TOHKOU MOJIEKYJSpHOI KOHCTPYKIIME HE CMOTJa Obl BBIXKHUTb.

B cnyvae yBenuueHUs BA3KOCTU KOHTPOJMPYEMOE ABUXEHME MAaKPOMOJIEKYJ,

M 0COOEHHO TaKMX CTPYKTYp, KaK MUTOXOHAPUU U MaJbI€ OpraHCJJIbI, OBLIO

OBl HEBO3MOXHO. HperaTI/IJII/ICB OBl OpouHecCChl ACJIECHUA KIETOK U COOTBET-

CTBEHHO BCS XM3Hb Ha KJIETOYHOM YpoBHe. OCTaHOBUJIOCH Obl pa3BuTUe 60-

JIE€ BBICOKUX (I)OpM AKN3HU, 3aBUCALINUX HNCKIIYUTCIBbHO OT CIIOCOOHOCTHU

KJIETKU TepeaBUTATHCS B IMpoIlecce TeHe3uca 3M6p1/10Ha"82.

Huskas BI3KOCTb BOAbI - OUYEHb BaxKHBI (paKTOp HE TOJbKO AJSI BHY-
TPUKJIETOYHOTO IBUXEHUS, HO W JJISI BCEU cCUCTEMBbl LUPKYISLUUU XKUIKOC-
TU B OpraHU3Me.

KuBple cyliecTBa ¢ pa3MepoM Teja B 4YeTBEPTh MUJLJIMMETpPA UMEIOT
LIEHTPAJIM30BaHHYIO CUCTEMY UUPKYJIAUUU. [IpyurHa COCTOUT B TOM, 4YTO 3a
npenejaaMM 3TUX pa3MepoB paclipelesieHre MUTaHUus U KUCJopoja B opra-
HU3ME OCYILIECTBJSATHCS HE MOXET, T.€. 3TU BEIleCTBAa HE MOTYT MoIaaaTh He-
MOCPEJCTBEHHO B KJIETKY, @ MPOAYKThI )KU3HENESITEIbHOCTU - BBIBOJUTHCS U3
Hee. K MHOTOUMCIEHHBIM KJIETKAM Halllero Teja HeoOXOAMMBbI KUCTOPOI U

SHepPrusl JOCTaBISIOTCS 4epe3 cBoeoOpasHble "TpyObl", apyrue "KaHaubl"
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Huskas BA3KOCTb BO-
Abl - ele OAUH XU3-
HEeHHO BaXHbI ¢ak-
Top. Ecnn 6b1 Bopa
Oblna Gonee BA3KOMA,
Hapywwunocb Gbl KPO-
BooOpaweHue. Ha-
npumep, Hawa ne-
YeHb C €ee CJI0OXHOM
CUCTEMOW COCyAoB
He cmorna Obl PyHK-
LMOHUPOBaATh

CIIyXaT JUISd BBIBEICHUS MIPOAYKTOB XXU3HEIeITeIbHOCTA U3 OpTaHU3Ma.

TpyObl - 3TO BEHBI U apTEPUU CUCTEMBI LIUPKYISLIUK XUIKOCTU, CEPI-
e - MOTOp, MOAJEPXKUBAMOIINI CUCTEMY B NIEMCTBUM, a XXKUAKOCTh, UAYIIAS
mo Tpydam, - KpOBb, KOTOpPasi B OCHOBHOM COCTOUT U3 BoAbI (95% mia3mbl
KPOBHU - BEILECTBA, OCTAIOIIErocs Mocjie YaaJleHUsT U3 KPOBU KPOBSIHBIX Te-
Jeu, 0eJKOB U TOPMOHOB, - BOJA).

CyuecTBytonias BI3KOCTbh BOABI obecneurnBaeT 3¢ HEeKTUBHYIO padboTy
BCEil CUCTEMbI HMPKYISLUU XUAKOCTU B opranusme. [Ipu ycioBuu, 4To BO-
na Oblta ObI TAKOM XK€ BSI3KOM, KaK CMoJjia, Cepjlie He MOTJO Obl KavyaTh ee.
Eciu O6b1 Boga oGiagana BSA3KOCTbIO OJMBKOBOro macja, koropoe B 100
MUJUIMOHOB pa3 TeKy4ee CMOJIbI, CepAlie, BOBMOXHO, U CIIOCOOHO ObLIO Obl
nepekauynMBaTh €€, HO 3TO ObIIO OBl COMPSAXKEHO ¢ OOJBIIUMU TPYAHOCTSIMU,
W B MUJUTMAPpIbl KaIWJUISIPOB HAIIETO Tejla KPOBb HE CMOTJIa OBl MOCTYNATh.

JaBaiiTe BHUMAaTeJIbHO MOCMOTPUM Ha KamuJUISIpbl. VX 1enb - HecTU
KMCJIOPOJ, MUTaHUe, TOPMOHBI U TakK Jajee, T.e. BCE TO, UTO HEOOXOIUMO
IUIS KU3HUW KaXXIoW KJIeTKW Halnero Teja. s Toro, 4ToOBl KJIeTKa MoOTJa
BOCIIOJIb30BaThCs "ycayraMu' KalMJJSIPHOTO COCyla, pacCTOSSHUE MeEXIy

HUMU JOJIXKHO COCTaBIsITh He 6ojee 50 MUKPOH (T.e. OMHOMN THICSIUHON 10-
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Huskas BA3KOCTb BO-
Abl UMeeT GonbLuoe
3Ha4yeHune pnsg Bcex
XXUBbIX OPraHN3MoB,

Aaxe pacTeHui.
Menb4yaume >XUJKun
nucTta CrnocoOHbI

nponyckate 4epes
ceba Boay BCnepcT-
BUEe ee BbICOKOW Te-
Ky4yecTu

u muanuMmetpa). Ha paccTtossHum 6osee 50 MUKPOH OT KaNMJJIsIpa KJICTKH
oOpeydeHbl Ha TOJOJHYI0O CMepTh. MMEHHO MO3TOMY UeJIoBEUYeCKOe TeJO CO-
37aHO TaKUM O0pa3oM, YTO CETh KaNWJUISIPOB OXBATBHIBAET €ro IEJIUKOM.
HopmanbHoe uenoBeyeckoe TEJIO UMEEeT 5 MUJIJIMapa0B KaluJasipoB, o01as
IJIMHA KOTOPbBIX, €CJU UX BBITIHYTh B OJHY JUHUIO, COCTaBUT 950 KujIoMeT-
POB. ¥ HEKOTOPHIX MJIEKOITUTAIOIINX TOJIBKO B OTHOM CAaHTHUMETPE MBIIIEY-
HOI TKaHu HacuuThiBaeTcs 10 3.000 kanmunnsgapoB. Ecau ObI MBI pelInIun CO-
€IMHUTDb AECITh ThICSIY TOHYANWIIMX KalUJJISIPOB YEJIOBEUYECKOTO Teja B OJl-
HO 11eJI0€, TO Y HacC MOJIYUYUJICs OBl MMyYOK TOJIIMWHON BCEro JUIIb C TpUdeTb
KapaHnamia. JuaMeTp KamWIasIpOB COCTaBISICT OT TPeX OO ISITH MUKPOH,
T.e. OT TPEX A0 ISATU THICSIYHBIX JOJU MUJJIUMETpA.

YT100BI KPOBBH MOTJIA IPOXOIUTH IO TAKUM Y3KUM KaHajlaM, He OJTOKHU-
pyS UX M He 3aMEIJIsIsT IBUXKCHUS, OHA TOJIKHA 00J1a1aTh BBICOKUM YPOBHEM
TEeKyuyeCcTHU, U Oiaromgaps HU3KON BSI3KOCTU oHa obianaeT ero. MMeHHO 3TO
nMeeT B BUAYy Maiika JJeHTOH, KOTIa TOBOPUT, UTO, €CJIM OBl BI3KOCTh BOIBI
ObIJTa HEMHOTO 0O0JIbIlIe, KPOBEHOCHAS cucTeMa Obljia OBl ITOJIHOCTHIO OeCro-
Jie3Ha:

"CucremMa KanujijsapoB 6yHeT pa60TaTB TOJILKO B TOM cCJjiydyac, €CJIU nepeKka-

qyuBaeMass 1m0 HUM XKHNIAKOCTb 06JIaI[aCT HU3KOHM BSI3KOCTBIO. DTO KAa4eECTBO

OYE€Hb BaXHO, NOCKOJIbKY CKOPOCTb IIOTOKA XKUAKOCTU 06paTHO InpornopLuuo-

HaJIbHa €€ BA3KOCTHU. OTCIO)Ia HETPYAHO YBUIAETH, YTO, €CJIU OBI BI3KOCTb BO-

IbI OBLJIa B HECKOJBKO pa3 0OoJIbIlIe TOW, KOTOPYIO OHAa MMEeT, MoTpeboBazach
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OBl OIPpOMHAsl CHJja, CITOCOOHAasi MpOKaYyMBaTh KPOBb uUepe3 KaIlUJUISIPHYIO
ceTh. BenemcTBue 3TOro mMpaKTUYECKHM JIIoOast cucTeMa HMUPKYISIMUA OKasa-
nach Obl HepaboTOCTIOCOOHOM. ECcin OBl BI3KOCTH BOJABI OblJIa HEMHOTO BHILIIE,
a caMble MaJieHbKMe paboyre Kanuiasspbl UM Obl 1€CSATh, @ HE TPU MUKPO-
Ha B AMaMeTpe, KalnujasgpaM HPUILIOCh Obl 3aHITh BCE MPOCTPAHCTBO MBI-
IIEYHOM TKaHU, YTOOBI 00eCcIeYuTh HEOOX0AMMOe CHaOXeHUe KUCIOPOIOM U
IJ1I0K0301. B TakoM ciiyyae cyliecTByIOmIasi CTPYKTypa MaKpOCKOTMYECKHUX
dopM XKM3HM ObLIa OB BOOOIIE HEBO3MOXKHA MM CYIIECTBEHHO OTpaHMYECHA.
IlpencraBasieTcst, 4TO BIOOP CTEMEHU BI3KOCTHU BOJBI KAaK OCHOBBI XKM3HU a0-
COJIIOTHO I/U:[CaJTCH"83.

Jlpyrumu ciioBaMu, U BSI3KOCTb BOJbI, U BCE OCTaJlbHbIE €€ CBOMCTBA
CIelMaJbHO MOA00paHbl TaK, YTOOHBI XXM3HbL OblJIa BO3MOXKHa. [Ipu orpom-
HBIX pa3JIMuMsgX MoKa3aTejJell BSI3KOCTH KUAKOCTEW TOJBKO OJHA M3 HUX

ObLIa COTBOpE€HA TOYHO TaKOfI, KaKoOi oHa MOJIXKHAa OBITh. DTO - BoOaAa.

3akJjouyenne

Bce, 0 yeM roBopuaoch B 3TOii IJlaBe, MOKa3bIBaeT, YTO TEILJIOBbLIE,
buznyeckre, XMMUYECKHUE CBOMCTBA BOIbI, CTEIEHb €€ BSI3KOCTU - TOYHO
TaKWe, KAKUMW OHU HOJIKHBI OBITh, YTOOBI ITO3BOJUTH XU3HU CYIIECTBO-
BaThb. Boma cTOJb COBEPILIEHHO COOTBETCTBYET KM3HM, YTO CaMM 3aKOHBI
MIPUPOJBI YCTAHOBJIEHBI TaK, YTOOBI He HapyllaTh 3TO COOTBETCTBME. Beau-
KOJICITHBIM TIPUMEPOM CIIYKUT HEOXHMIAHHOE W HEOOBSICHUMOE pacIIupe-
HUe 00beMa BOIBI IPpH MageHun TeMmrepatypsl Hike 4°C. Eciu 6B 5TOTO He
MIPOMCXOAMIO0, Jea Obl He IIaBaj, MOPs 3aMep3JiM, U XKU3Hb Oblia Obl He-
BO3MOXHa.

Bona He TONIBKO MaeaabHO MPUCIIOCO0IeHA IJIsI XKU3HM, HO €€ Ha Ijia-
HETEe POBHO CTOJIbKO, CKOJbKO HeoO0xoaumMo. COBEpIIEHHO OYEBUAHO, YTO
5TO HE MOXET OBITh CJIy4allHOCTBIO, HO €CTh Pe3yJbTaT IeJIeHAaTIpaBJIEHHOTO
3aMbIcJia.

KusHp Ha 3emiie, COTBOPEHHOM s YeJ0BeKa, BO3MOXHa Onarogaps
BOJIE, CO3MAaHHOW CIEMaJbHO, YTOOBI CIYXHMTh OCHOBOU 4YeTOBEUYECKOTO

cyliecTBOBaHUA. B Boge Annax man HaMm XXU3Hb, U O6iaromapst Boge no Ero
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IMOBEJICHUIO TIpOM3pacTaeT MuIla, KoTopas IMMTaeT Hac.
DTa UCTUHA, pacKphITasg COBpeMEeHHOI HayKoii, OblJIa JapoBaHa 4yejlo-
BeuyecTBY B KopaHe 14 cTtoneTuii ToMy Ha3an:
"On - Tot, KTo muier ¢ HeGec BaM BOAY: BaM OT Hee - MUThe, H OT Hee - MPOM3-
pactanmue (JIyrom), rie Bbl CBOM cTajaa macete. OH el0 BaM BbIpallHBaeT 3JIaKH,
0JIUBBI, MAJbMbI, BAHOTPAIHYIO JI03Y M MHOXKECTBO IPYTHX MJOA0B (BaM B MHINY).

IMoucTuHe, 37€eCh KpoeTcs 3HAMeHHeE IS TeX, KTO pa3MbIILIeHbsM mpeaaeTcs”
(Kopan, 16:10-11).






FNMABA Vil

ILIAH
COTBOPEHUA
HEOBXO/IUMBIX
I KU3HU
DJIEMEHTOB

B ocHoBe BceneHHoi nexaTt pa3sym u Bona. B Tom, kak a6ceT-
pakTHass mateMatukKka NpoHUKaeT B cekpeTbl BceneHHOWn,
€CTb 3HaK 3TOro 60)XeCTBEHHOro NPUCYTCTBUSA, pa3dyma, co-
TBOpUBWEro mup. MNMpupona uwpeanbHO HacTpoeHa Ha TO,
YTOObI AaTb BO3SMOXXHOCTb BO3HUKHYTb )XU3HU U CO3HAHMUIO.

JOKOH MONKMHIXOPH, aHIMNUCKUA ¢M3MK84.
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0 CHUX IOp MbI paccMaTpuBaiu ¢puU3ndecKoe paBHOBECHUE MUpa,
CO3JaHHOE C TaKMM pacyeToM, YTOOBI MBI MOTJIU XUTh B HEM.
Mpbl yBuIeIM, KaK COBeplleHeH 3aMbIcell CTPYKTYphl BceneH-
HOIi, pacrnoJjioXeHue 3eMau, ee BO3l1yXa, CBeTa U BOJbI, KOTO-
pBIM TIpUIaHBI BCe HEOOXOOMMBIEC I XWU3HM cBolicTBa. Ecim
MOCMOTPETh HAa XUMUYECKHE DJIEMEHTHI - CTPOUTEJIbHBIN MaTepuasa s Ha-
LIUX PYK, I'J1a3, BOJOC U OpraHOB, a TakKXKe BCEX XXMBBIX CYLIECTB: pacTeHU
1 XUBOTHBIX, KOTOPHIC SIBIASIOTCS NCTOUYHMKAMU HaIlleil MUIIU, TO MBI YBU-
IWM, YTO OHU CO3JaHBbl TaK, YTOOBI CIYXUTh TOW 1eJM, KOTOPO OHU I10-
CTaBJIEHbI CIYXUTh.
®uszux Pobept E. [I. Kitapk Tak roBoput 06 0coboM 60XECTBEHHOM
MnjaHe CO3JaHUSI CTPOUTEIbHBIX MaTepUaNloB XU3HU: "Bo3HuUKaeT Brieyar-
neHue, uto Co3aaTtesb Aajd HaM HaA0OP COOPHBIX KOHCTPYKILMI, TOTOBBIX AJIS
MpeacTos e pa60TI:I"85.

CaMbIM BaxXHBIM CTPOUTECIBbHBIM MaT€pUruaJoOM ABJIACTCA YIriI€pon.

IInan co3panus yriepona

B mpeapiayniux riaBax Mbl paccKasbiBaad O HEOOBIKHOBEHHOM TPO-
1ecce, B pe3yJibTaTe KOTOPOTro B CAMOM CepJille OTPOMHBIX 3B€3/1 MO/l Ha3Ba-
HUEM "KpacHbIe TUTAHTHI" 00pa3yeTcs yIriiepoJ, MIeCTOi 3JIeMeHT IMepuoIm-
yecKoi cucTeMbl. MBI Takxke yMOMMHAIU O TOM, Kak @Ppen Xoiia, moTpsi-
CEHHBIN OTKPBITUEM 3TOTO YAUBUTEIbHOTO IMpoliecca, cKa3al, YTO "3aKOHbI
saepHON GU3MKU OBLJIM CO3MaHBI C YUETOM TeX MOCIEACTBUI, KOTOPpbIE OHU
BBI3BIBAIOT BHYTPU 3pesn"Se.

JleficTBUTENILHO, HE TOJBbKO (pU3MUYECKOE CTPOEHME ITOro dJEeMEHTa,
HO U €Ir0 XMMHUYECKHEe CBOMCTBA OBLIM CO3aHbl TAKUMHM, KAKUMU UM HaJJIe-
KUT ObITh.

YucTelil yraepoa BcTpeyaeTcs B MpuUpoje B Buie rpacdura u aamasa.
OnHako OH BXOJUT B COCTAaB KOMIIOHEHTOB NIPYTMX 3JEMEHTOB, CO3aaBast
pa3nuuHbIe BellecTBa. Tak, MeMOpaHa KJIETKU M KOpa JiepeBa, XpPyCTalIukK
rjaasa v por oJieHs, OeJoK siflia u sii 3MeU - BECh 9TOT Pa3HOOOpPa3HbI Op-

TraHWYEeCKUM MaTe€puaJg Co3aaH Ha OCHOBEC YIJCcpoaACOoACpXKallluX KOMITIOHCH -
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OpHOI U3 cyLeCcTBYIOLUX B Npupoae Gpopm
yrnepopa sasnsietca rpapwur.

Mpu coyeTaHmu c atTomamMmun

APYrux 371 MeHTOB 3TOT OH CMNOCOGEH
006pa30BbIBaTb OrPOMHOE KOJIMYECTBO
Pa3NnYHbIX BELLLECTB.

CTpyKTypa YenoBeyeckoro Tena -
pe3ynbraT pasnmnyHbIX

XUMUYECKUX CBSI3el, B KOTOpble

C NIErkoCcTblO BCTYNaeT yrnepoga,

TOB. B coenmHeHUM ¢ BOTOPOJIOM, KUCIOPOAOM M a30TOM B pa3JMYHBIX KO-
JIMYECTBAX M TeOMETPUISCKUX (PopMax yIjIepod JaeT OTPOMHBIN acCOpTHU-
MEHT MaTepPUaJIOB C CAMBIMU Pa3HBIMHU CBOMCTBAMMU.

HekoTopble MOJEKYJBl YIJIEPOAHBIX COCAMHEHUW COCTOST BCEro
JUIIb U3 HECKOJBKUX aTOMOB, IPYTHAE - U3 ThICAY U IaXKe MAJIJINOHOB. bo-
Jiee TOro, BCE APYrue 3JEMEHTHI YCTYIalOT YIJIepoay B IMPOYHOCTU U CTa-
OMJIBHOCTH cO3IaHUI MoJieKya. B kuure "Kuzus” [eiiBua bepHu orMedaer:

"Yriaepon - oueHb HEOOBIYHBIN 2yIeMeHT. be3 yriepona u ero HeoOBIKHOBEH-

HBIX CBOIICTB MaJIOBEPOATHO, YTO Ha 3eMie 3apoaunijiachb OBI )KI/I3Hb"87.

"B psiny Apyrux 3JeMeHTOB YrJepoJ YHUKAJIEH MO KOJUYECTBY U pa3-
HOOOpa3Wio co3gaBaeMbIX COCAMHEHU", - MAIIET aHTJINUCKUA pu3nk He-
Busl CuaXBUK B pabote "Xumuueckue snemenmol u coedunenusn"”. Jlanee oH
TOBOPUT:

"V3Ke BbIIEJEHO U OTMCAHO OKOJIO YETBEPTH MUJUIMOHA, HO ¥ 9TO 1Aa€T BECh-

Ma HECOBCPIICHHYIO KaAPpTUHY €TI0 BOSMOH(HOCTeﬁ, IMOCKOJIbKY YIJI€POIA ABJIA-

eTCsl OCHOBOI Bcex ¢hopM KUBOM MaTepI/II/I"88.

C TOYKM 3peHUST GU3NKU U XUMUM XKU3Hb HEe MOXET OBITh OCHOBaHAa
HU Ha KaKOM JPYyTroM 3JeMeHTe, KpoMme yriepona. OmHO BpeMs CUUTAIOCh,
YTO KPEMHMM MOXET OBIThH eIlle OJHUM 2JIEMEHTOM, Ha KOTOPOM MOTJia OBl
OCHOBBIBAThCS XXM3Hb. Termepb Mbl 3HaeM, UYTO TaKO€ MPEANOJ0KEHUE OLIM-
6ouHo. Euie pa3 nmpounutupyem Cumxsuka:

"MBI yXe TOCTaTOYHO 3HaeM ceifuyac, YTOObI ¢ YBEpEHHOCTHIO CKa3aTh - MUP,

B KOTOPOM KPEMHMUII 3aHsJ Obl MECTO YTJiepoJda KaK OCHOBbI KM3HU, HEBO3-

moxen..."5?.
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KoBaJjieHTHBIE CBA3U

XUMHYeCcKHUe CBA3M, B KOTOpBIE BCTYIAET Yriaepom:, oopa3yss opraHu-
YyeCKME COEeAMHEHMSI, Ha3blBalOTCS "KOBaJleHTHBIMU cBsa3gMu". Cuuraercs,
YTO KOBaJICHTHAs CBSA3b YCTaHABAMBACTCS, KOTJa IBa aToMa MMCIOT O0IIue
9J1€KTPOHBI.

DIeKTPOHBI aTOMa 00pa3ylOT 0COOBIE 00O0JOUKHM, pacITojararoInuecs
BOKDYT siipa. BHYTpeHHsIsT 000J09Ka He MOXET MMETh OOJIbIIE JABYX 3JIeK-
TPOHOB, B cieAymllleil 000J104Ke MOXeT ObITh He 00Jiee BOCBMU BJIEKTPO-
HOB. B TpeTheil - X YMCI0O MOXKET JOXOAUTH 10 BoceMHanuaTu. Yuciio aie-
KTPOHOB yBeJIMYMBAETCs C KaxXJI0il cienymoiieil o6oioukoii. B aToii cxeme
WHTEPECHO TO, YTO aTOM, KaxXeTCs, CTPEMUTCSI YKOMIIJIEKTOBATh YMCJIO dJIe-
KTPOHOB B Kaxka0ii o6osouke. Bogopon, Hampumep, UMeeT IIeCTh 3JEKTPO-
HOB BO BTOPOIi (camMoO¥l ynajJeHHOI1) 000J10UYKe, TO3TOMY OH TOTOB BCTYMAaTh
B COCJMHEHUS C IPYTMMU aTOMaMHU, KOTOPbIE NaAyT €My €llle JBa 3JEKTPO-
Ha, 4TOOBI YBEINYNTH UX KOJINUYECTBO 10 BOChbMU. ([ToueMy aTOMBI BEayT ce-
0s TakuM 00pa3zoM, 1O CUX MOP HEU3BECTHO, HO TO, YTO OHM TaK IMOCTYyIa-
0T, OYCHB XOPOIIO, ITOCKOJBKY, €CJIM OBl OHU 3TOTO He Iejialdn, He OBLIO OBl
KU3HU.)

KoBaneHTHBIC CBSI3U - pe3yabTaT CTPEMJICHUS aTOMOB ITOIOJHUTH
CBOU 2JI€KTPOHHBIE 000JI04KHU. [IBa mjiu OGoJiee aTOMOB MOTYT BOCHOJHUTD
HEJOCTaTOK 3JIEKTPOHOB, MOAEJUBIIMCHL UMW APYr C ApyromM. XoOpoIluuii
npumMep - Mojekyna Boasl (H,0), cTpouTenbHbIii MaTepran KOTOpO# (aBa
aToMa BOAOpOJa M ONMH aTOM KMCJIOpPOAa) co3aaeT KOBaJeHTHYIO CBSI3b. B
9TOM COEIMHEHUU KUCIOPO JOBOIUT YUCIIO 3JIEKTPOHOB BTOPOI 000T0UYKY
10 BOCBMM 3a CYET JABYX 3JEKTPOHOB 000J04YeK (IO OJHOMY OT KaxXaoro)
JIIByX aTOMOB Bomopona. TouHO Tak Xe aToMbl Bojoponaa "6epytr B moJr"
OJIMH 3JIEKTPOH KMCJI0POAa, YTOOBI MOMOJHUTh CBOU COOCTBEHHBIE 00010U-
KH.

Yriaepoa JIerKo co3laeT KOBaJEHTHBIE CBSI3UM C JIPYTMMU aToMaMu
(BKJITOYast aTOMBI yrjiepoaa), Ha OCHOBE KOTOPBIX MOXKET BO3HMKATh OTPOM-
HOE YMCJIO Pa3HOOOpPa3HbIX coeAnHeHU. OMHO M3 CaMBbIX ITPOCTHIX COEIM-

HEHUM - MeTaH, OObIYHBIN ra3, co3gaBaeMblil KOBaJ€HTHOM CBSI3bIO YEThIPEX
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aTOMOB BOJIOpPOJia M OJHOTO aToOMa
yriaepoaa. Yriaiepoa uMeeT TOJbKO
IIECTh 3JIEKTPOHOB BO BHEINHEH
000JI04YKe, U €My HE€ XBaTaeT 4e-
THIpEX B3JEKTPOHOB, a HE IBYX,
KaK B clIydae ¢ KMCJIOPOIAOM; TO-
3TOMY, UTOOBI 00ECIEeYUTh TPedy-
eMoe KOJIMYEeCTBO 3JEeKTPOHOB,

HEeo0XOaMMBI YETBIPpC aTOMA BOJO-

pona.

L

HMckaouuTtenbHass croco0-
HOCTb Yyrjiaepoga oOpa30BBIBATH .
CTpyKTypa MeTaHa: KaXnAblii U3

CBA3U C ApYIr'MMHU aTOMaMHM YK€ OT- yeTbipex aToMOB BoAopoAaa
nmeeT 0gUH o0 MIA BNIEKTPOH C

Meyaigachk Hamu. Kiacc COCAMNHEC-
OAHUM aTOMOM yrnepoga

HUU, COCTOSIIUX UCKIIOUUTEIbHO
U3 yriepojaa ¥ BOIOpOJa, Ha3bIBaeTCs YIJIE€BOAOPOAAMH. DTO OrpOMHas ce-
Mbsl COE€IMHEHUI, BKIKUallas NpUPOAHbIN ra3, XXUAKYI He(pTb, KEpPOCUH
M cMa3ouyHble Maciaa. Takue yrjiieBoaopoibl, KaK 3TUJIEH U MPOMNUJIEH, TTPe-
CTaBJISIOT CO00Ii OCHOBY COBpEMEHHON He(pTEXMMUUYECKON MPOMBIIIJIEHHO-
cTu. beH3oJ1, TOyos U XUBUILIA - YIJI€BOAOPOIbl, 3HAKOMbIE BCEM, KTO KOT-
na-1mbo paboTan ¢ KpackaMu. HadranwH, 3amumainii Hally OgeXay OT
MOJIM, - ellle ONUH yriaeBogopon. I1pu nobaBieHuu xaopa uiu ¢propa HEKO-
TOpbIE€ YIJIEBOAOPOJAbl MPUOOpPETAIOT (PYHKUUU aHECTE3UPYIOUIUX BEIIECTB,
KpoMe TOro, OHM 00pa3yloT BelIeCTBa, UCIOJb3yeMble B OTHETYILIEHUU WU
Ke (peoH - ras, MUPOKO MCIOJb3yeMblil IPU 3aMOpPaXXUBAHUU.

CyliecTByeT eule OAUH KJIacC COeAUHEHUN C YIrJIepoaoM, BOAOPOIOM
M KUCJIOPOJOM Ha OCHOBE KOBAaJE€HTHOM CBI3U. B 3TOM rpynne Mbl HAXOAUM
CIIUPTHI, TAKME KaK 3TAHOJ, IMPOIAHOJI, KETOHbI, aJlbJETU/Ibl, XKUPHbIE KUC-
JIOTBI U MHOTHE, MHOTHUE Apyrue Beulectna. Eile ogHy Tpynmny coeJUHEHUM
yrjepoja, BOAOPOAa U KUCIOPOJa COCTABJISIET caxap, BKJIOUYasl TrJIOKO3y U
GPYKTO3Y.

Lemntono3a, cocTaBiasionias OCHOBY IPEBECUHBI U ChIPbS A OyMaru,

YKCYC, N4YEIMHBIA BOCK 1 MypaBbMHAad KHCJIOTA - 3TO TaKX€ Yyrjai€BOJOPOIdbI.
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OnuBKOBOE Macso, MSICO U KOPUYHEBbI
caxap - Bce, YTO Mbl eauM, npeacTaBnseTr
co6oii pa3nuyHbie COeAUHEHUs BOAOPOAA,
Kucnopopa v yrnepoga c po6aeneHuem
APYrux aTOMOB, TaKuMX KaK asoT

Kaxmoe coennHeHre U3 HEBEPOSTHO OOTATOTO apceHalla BEIIeCTB U MaTe-
pUaoB, BCTPEYAIOLIMXCS B IIPUPOJIE, €CTh HE UTO MHOE, KaK Pa3IMuHbIE CO-
yeTaHUs YTrjepoja, BOAOpOda M KHUCIOPOJa, COSAMHEHHBIX KOBaJeHTHOM
CBSI3BIO.

Kornma yrineposa, BOLOpoa 1M a30T BCTYNAIOT B TaAKKUE CBSI3M, B PE3YJib-
TaTe BO3HUWKAIOT MOJIEKYJIbI, COCTaBJISIIOIINE OCHOBY M CTPYKTYPY caMoOU
XW3HU, - aMUHOKUCIIOTBI, KOTOphlie 00pa3yioT 6enku. HykiaeoTuasl, yyacr-
Byomue B mocrpoeHnu JJHK, - 310 TOXXe MOJIeKyJIbl, CO3TaHHBIEC U3 YTJEePO-
Jla, BOAOPOIA, KMCIOPOaa U a30Ta.

WHbIMU cllOBaMU, KOBaJICHTHbBIE CBSI3U, B KOTOPbIe MOXET BCTYIATh
aToOM yTJIepoJa, OKa3bIBAIOTCS XMU3HEHHO BaxXHBIMU. Eciim OB yriiepon, BO-

IIOpOJ, a30T U KUCIOPOJ He CTPEMMIUCH C TaKOW TOTOBHOCTbIO AEIUTHCS



Ilran comeopenus Heo6X00UMbIX 045 HCUZHU INEMEHMO8 153

BOOA N METAH:

ABA MPUMEPA
KOBAJIEHTHbIX CBA3EN
B monekyne Boabl (BBEpXy)
coeAVNHEHbl KOBaJIEHTHOM
CBSI3blO Ba aTOMa Boaopoaa
W OAMH aTOM Kucnopopaa. B
MoJieKynie MeTaHa (BHU3y)
yeTbipe aToMma Bogopoaa
006pa3yloT KOBaJIEHTHYIO
CBSi3b C OAHUM aTOMOM
yrnepopa

9JIeKTPOHAMU JPYT C APYTOM, XXKU3Hb Oblia Obl HEBO3MOXHA.

CToJib BaXHYIO JJis CYLIECTBOBAHMUSI XMU3HU CIIOCOOHOCTH yrjiepoja
BCTYyNaTh B TaKHe CBSI3M XMMUKU Ha3bIBAlOT "MeTacTaOUIbHOCTBIO". Buoxu-
muk JIxx. B. C. XangeitH onpenesieT MeTacTaOMIbHOCTD CJIEAYIOIIUM o0pa-
30M:

"MeTacTtabuiabHass MoJIeKyJia - 3TO MOJIEKYJia, KOTOpas BbICBOOOXKIAET dHEP-

U0 MyTeM TpaHchopMalui, HO OHA 1OCTATOYHO CTaOUJIbHA, YTOOBI CYIIECT-

BOBATh JJIUTEJIbHOE BpeMS, €Clii He OyAeT akTUBUPOBaHA MPU MTOMOIIU TeTl-

Jla, U3JIY4YCHUA UJIU COCAUHECHUA C KaKUM-JI100 KaTaJII/I3aT0pOM90.

W3 3TOro TeXHUYECKOro OIMpeaeeHUs CAenyeT, YTO yriepoa obaama-

€T YHUKAJIIbHOM CTPYKTYPOI, 61aromaps KOTOPOU IMTPU HOPMAJbHBIX YCIOBHU -

SIX OH € OOJIbIION JIETKOCTHIO yCTaHaBJIMBAET KOBAJICHTHBIC CBA3U.
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Ho uMeHHO 3/1ech MOJTOKEeHUE e CTAHOBUTCS OCOOEHHO JIIOOOTIBIT-
HBIM, TTOCKOJIbKY YTJIepOJ MeTacTaOMIeH TOJbKO B OUEHb Yy3KOM JMarna3oHe
temnepatyp. [Ipu temmneparype Boinie 100°C coeamHeHMs yriepoaa cTaHO-
BSITCSI HECTaOUJIbHBIMMU.

DTO HACTOJBKO XOPOIIO M3BECTHBIN (PAaKT, YTO MHOTHE €Tro Jaxe He
3aMevarT. Hampumep, Korma MBI XapuUM MSICO, MBI U3MECHSIEM CTPYKTYPY
€ro yrjepoaHbIX COCIUHEHUM.

IIpuroToBieHHOE MSICO CTAHOBUTCSI aOCOJIOTHO "MEpPTBBHIM", T.€. €Tr0
XUMUYecKas CTpPYKTypa OTJMYHA OT TOW, KaKas y Hero Obljia, KOT/a OHO OBbI-
JIO 9acCThIO XXMBOTO opraHu3Ma. B camoMm nmeje, OOMBIIMHCTBO COCTMHEHMMA
yriepojaa TepslOT CBOWCTBA XXKMBOW MaTepuu IIPU TeMIlepaType CBBIIIE
100°C: pacmamaercs GOJBIIMHCTBO BUTAMHUHOB, caxapa IpeTepIleBaioT
CTPYKTYypHBIE U3MEHEHUS U TEPSIOT MUTaTeJibHbIe cBoiicTBa. [Ipu Temmepa-
type 150°C yriaeponHble COeIMHEHHS] HAUNHAIOT TOPETh.

WHBIMU cloBaMu, IJid TOro, YTOOBl COEIMHEHUS yIjepoja OcTaBa-
JIMCh HEM3MEHHBIMU, OKpYyXKaloliash TeMmrepaTypa He JOJKHa ITpeBBIIIATh
100°C. Huxnuuit npexen - 0°C, ecim TemmepaTypa ymaaeT HAMHOTO HIKe
0°C, opraHuueckasi GMOXMMUS CTAHET HEBO3MOXHOIA.

B cayuae npyrux coemmHeHUil 3To He TakK. BOJIbIIMHCTBO HEOpraHu-
YEeCKUX COCIMHEHUI He MeTacTaOMJIbHBI, T.€. UX CTAOMJIBLHOCTb HE 3aBUCUT
B TaKoOll CTemeHMu OT KoJiebaHuil TemrepaTypbl. YToObl yOEAUTHCS B 3TOM,
naBaiiTe TpoBemeM dKclepuMeHT. HacamuTe Kycok Msca Ha KeJe3HBIN
HIaMnyp M MoJIOXKUTe ero Hajg orHeM. Korjga TemmnepaTtypa MOBBICUTCS, M-
CO CTaHET KOPUYHEBBIM U B KOHIIE KOHIIOB CTOPUT, a XeJe3HOMY IIaMIypy
HHUYero He craejaeTcs. To ke camMoe IMPOM30MAeT, eCIM 3aMEeHUTH XKeJe30
KaMHeM UJIu cTekJoM. [Ipuiioch 66l O4€Hb CUIBHO YBEIMYUTDH TEMIIEpaTy-
Py, YTOOBI CTPYKTYpa 3TUX MaTepHUaJoB Hayajla MEHSITHCA.

K 3ToMy MOMEHTY BbI, HAaBEpHOE, YK€ MOHSJIN, YTO IMUATMa30H TeMIIe-
paTyp, HEOOXOIMMBIX JIJIsSI TOTO, YTOOBI KOBAJEHTHBIC CBSI3U YIJEPOIHBIX CO-
eIMHEHUU YCTaHOBUIMCH U OCTAJIMCh MOCTOSIHHBIMU, CXOMIEH C TeMIlepaTy-
paMu, CynieCTBYIOIIMMHM Ha Halleil miaaHeTe. Mbl TOBOPUIM paHee, YTO -
ama3oH TeMmmepaTyp Bo BceleHHOI OorpoMeH - OT MHJJIMOHOB I'PaaycoOB B

HelIpax 3Be3] 10 abcomoTHoro Hyns (-273,15°C). V3kuii 1nana3oH Temiie-
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paTypHBIX KoJiebaHUMiT Ha 3eMJie, COTBOPEHHOM IJIsT YeJIoBeKa, obecIieunBa-
eT BO3MOXHOCTh CO3IaHMUS YIJIEPOAHBIX COCAMHEHN - CTPOUTEIBHOIO Ma-
Tepuaja XU3HU.

Ho Ha aToM n1o0omnbITHRIE "cOoBNageHUs" He 3aKaHYMBalOTCA. TOAbKO
MpU TakKoW TeMIlepaType BOJa OCTAaeTCs KMIKOWM, a XUIKas BOJa, KaK MbI
3HaeM, - OJJHO M3 OCHOBHBIX TPeOOBAHUI KU3HMU.

CregoBaTeabHO, I TOTO, 4YTOOBI BOJAa OCTaBajaach XMUIKOW, a CO-
eIWHCHUS yIIepoaa - MOCTOTHHBIMUA, HEOOXOIUM OOMH U TOT K€ TeMIepa-
TYpHBIN pexkuM. Takoil peXXWM U MPemaoCTaBIsIeTCsI UM Ha TUIaHeTe 3eMIs.
HeTt HuKakux (pU3NMIECKUX MM €CTECTBEHHBIX 3aKOHOB, YCTAaHAaBJINBAIOIINX
Takoe MmoJioxKeHue aei. Ho aTa cuTtyauus - emie OAHO CBUIETEIbCTBO TOTO,
4YTO BOJa, yriaepoa u cama 3eMJisd COTBOPEHBI TaK, YTOObI HAXOAUTHCS B a0-

COJIIOTHOW TapMOHUU APYT C APYTOM.

Cna0sle cBA3H

Hapsany ¢ KOBaJIEeHTHBIMU CBS35IMU CYLIECTBYET €lle OAUH, COBEpP-
IIEHHO OTJIMYHBIN TUT CBSI3U, U3BECTHBIN KaK c1abbie CBS3U.

DTHU CcBI3U MPUOIU3UTENHLHO B ABaJIAaTh pa3 cilabee KOBAJIEHTHBIX,
oTClo/Ia UX Ha3BaHUe, HO OHM He MeHee BaXKHBI JJIs CYIIECTBOBAHMS MPO-
1eccoB opraHuyeckoit xumuu. MmMeHHo 6iaroaaps ciabbiM CBSI3IM O€JIKU -
CTPOUTEJbHBII MaTepua BCeX KUBBIX OPTAHU3MOB - CIIOCOOHBI COXPAHSITh
CBOIO CJIOXHYIO U (KM3HEHHO BaXKHYIO TPEXMEPHYIO CTPYKTYDY.

UToObl 00BSICHUTH CYyTh 3TOTO Mpollecca, HE0OOXOAUMO NaTh KpaTKue
CBeJIeHUS O CTPYKType Oenka. benku yacTo Ha3bIBalOT "LEMOYKOI" aMUHO-
KUCIOT. XOTs 3Ta MeTtacdhopa NMpaBuUibHA MO CYTH, OHA HE COBCEM BEPHO OT-
paxaeT cuTyanuio. boabIIMHCTBO JI0Ael MpeacTaBaseT "HenouKy” aMUHO-
KUCJIOT B BUje Oyc U3 keMuyra, B TO BpeMs KaK COCTaBJIg0lIUe OeTOK aMu-
HOKMCJIOTHl UMEIOT TPEXMEPHYIO CTPYKTYPY U OOJIbIIIe TTOXOXM Ha BETBUC-
TO€ JEPEBO.

KoBaneHTHBIE CBSI3W OOBENUHSIIOT AMUHOKUCIOTHI, a clabble - MOJ-
JEePXKUBAIOT TPEXMEPHYIO CTPYKTYPY 3TuX KucjaoT. Hu onuH 6enok He MOXeT

cylllecTBOBaTh 0e3 cllaObIX CBsI3eil, a 0e3 0eKa He ObLJIO Obl XU3HMU.
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KoBaneHTHble CBA31: aTOMbl TECHO CO€ANHEHbl APYr C APYroM

CnaGble CBA3U: YHUKaJIbHaA TPeXMepHas KOHCTPYKLUS OPraHU4ecKoro CoeauHeHus
noaaepXxuBaeTcs NOCPeacTBOM criabbixX (He KOBaNIEHTHbIX) CBA3ei (JloMaHbie IMHUK)

dusuueckas U XUMUUYECKas IPUPOJA KOBAJIEHTHBIX U CJIAa0bIX CBSI3Eii
pas3nuyHa, U OHU a0COJIOTHO He 3aBUCAT APYT OT Apyra. Tem He MeHee, o0a
TUIA CBSA3€i MOTYT (DOPMUPOBATHCS M OCTABATHCS MOCTOSIHHBIMU TOJBKO B
OIHOM U TOM XK€ OYEeHb Y3KOM TeMIIepaTypHOM JMala3oHe, TOYHO COBIaja-
IOLIEM C 3€MHBIM.

Maiikn HentoH B KHure "lIpednasnauenue npupodsvt” MOTUCPKUBAET
9TO YAUBUTEJIbHOE COOTBETCTBUE (DyHAAMEHTAIbHBIX OCHOB XU3HU:

"B OrpOMHOM JHana3oHe KOCMHUYECKHUX TeMmeparyp CymecTByeT TOJbKO OJAWH

MaJjleHbKHii y4aCTOK, B KOTOPOM MbI uMeeM: 1. XKHUIAKYI0 BOAY, 2. OTPOMHOE KO-

JUYECTBO MeTaCTaﬁl/l.ﬂle)lX OPraHuYe€CKUuXx coeum{elmﬁ u 3. Cﬂaﬁble CBA3U, e~

Jaluye YCTONYUBOMH TPEeXMEPHYIO CTPYKTYPY CJOKHBIX Monexyﬂ"gl.

W3 Bcex HeOECHBIX TeJI TaKOW "y3KMiI TeMmepaTypHBIH yJdacToOK" Cy-

IIEeCTBYET TOJbKO Ha 3emiie. bomee Toro, uMeHHO Ha 3emJjie 1Ba OCHOBHBIX
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CTPOMTEIBbHBIX MaTepuaia - yrjiepold W Bola - OOHApYXKWBAIOTCS B JOCTa-
TOYHOM KOJIMYECTBE.

He cBumeTeIbCTBYET JIX 3TO O TOM, YTO aTOM YIJIepOa C €T0 HEOOBbIK-
HOBEHHBIMHU CBOMCTBAMM M Hallla TJaHeTa ObIIM COTBOPEHBI IJISI TOTO, YTO-

OBl 3eMJIS cTajla HAIIUM JTOMOM?

IInan coTBOpeHHMs KHCJIOpOaa

Wrak, Mbl 3HaeM TeIepb, IOYEMY YIJIePOM SABISETCS OCHOBOM CTpOE-
HHS BCEX XUBBIX OPraHU3MOB, M YTO OH OB COTBOPEH TaKUM 0OOpa3oM,
YTOOBI BBHITIOJHATH MpeaHa3HaYeHHYI0 eMy pyHKIMIO. OgHAKO CyIIeCTBOBA-
HUE YIJIEPOIHBIX GOPM XKU3HU 3aBUCHUT €llle OT OAHOIr0 (pakTopa - SHEPTUH.
DHeprus - HeoOXoauMoe TpeboBaHUE KU3HU.

3eneHble pacTeHMs moaydaloT sHepruio oT CojHLa B Xoae (POTOCUH-
Te3a. JJIst Bcex OCTalbHBIX XXUBBIX OPraHM3MOB, BKJIIOYasl yeJloBeKa, AUH-
CTBEHHBI MCTOYHUK DHEPIrUU - Mpolecc "oKuUciaeHUd" uam "ropeHus".
DHeprus OBIIIAIIAX KWUCIOPOIOM OPraHM3MOB 00pa3yeTcs B pe3yibTaTe
CXKUTAHUSI MUTAHUsI, MOCTYIAIOLIEr0 OT PaCTeHUM M XKUBOTHBIX. TepMuUH
"okucieHue" ymorpebiseTcs I 0003HAUCHMS XUMUUYECKOW peakIHnu, B
X0Je KOTOPOI BellleCTBa OKUCIISIIOTCS, I, MHA4Ye TOBOPS, CTOPAIOT, COSIM-
HSISICh ¢ KHCJIOPOAOM. BOT moueMy KMCIIOPOI CTOJb K€ HEOOXOAMM, KaK yT-
JIEpOJ U BOJOPOL.

O6o061eHHas ¢popMysia ropeHus (OKMCIEHMS) BBITISIUT CAEAYIOIIUM

oOpa3oM:
coeMHEeHHe yriepoaa + KUcJaopo > BoAa + YIIeKUC/blii ra3 + sHeprus.

W3 bopMybl clieayeT, 4TO COeAMHEHUS yIiepoaa U Kucaopoaa, o0b-
eUHSSICh (ECTECTBEHHO, ITPU OINIPENEICHHBIX YCIOBUSIX) APYT C APYTOM, 00-
pPa3yloT BOLY U YIJEKMCIbIM ra3, a TakxKe 3HauUTeIbHOEe KOJMYECTBO dHEP-
ruu. HanboJsiee akTUBHO 3Ta peakiusl MPOTeKaeT B yriieBogopoaax (coeam-
HeHue Bojopona u yrieposa). [oko3a (caxap U yrjieBOAOPOIbl) IOCTOSH-
HO CXXMTraeTcsl B HallleM TeJie, YTOObl 00eCneyuTh ero HeOOXOAUMBIM KOJIM -

YE€CTBOM DHEPIruun.
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B sTamax aToro cjaoXHOro npoiecca Mbl HAXOJIUM HEOOBIKHOBEHHYIO
TapMOHMIO: YIJIEBOMOPOAbl HAUOOJee MPUCITOCOOJEHBI A Yy4acTUs B peak-
IIUU OKUCJIEHUS, BOJOPOJ C TOTOBHOCTBHIO COEIUHSETCS C KUCIOPOIOM, CO-
3paBasi 00JbIIOoe KOJUYeCTBO 2Hepruu. [Ipu aToM i CKUTaAHUSI B KUCJIO-
polle HEBO3MOXHO HAWTU JIYYLIETO TOMJIUBA, YEM BOJAOPOJ, YIJIE€POJ CTOUT
Ha TpeTbeM MecTe Iocje Bogoponaa u 6opa. JloypeHc XeHAEpCOH B KHUTIE
"Tapmonus okpyxcaroueti cpedsl” TAIIET 00 3TOM TaK:

"XuMUYecKue IMpeBpaleHus Mo MHOTUM pUIMHaM HanuboJjiee mpuciocobie-

HBI JUISI TOTO, YTOOBI cTaTh (DU3UOJOTMUYECKUMHU MPOLIECCAMHU, T.€. TEMHU PO~

1eccamMu, KOTOPbIe 3aCTaBISIIOT OFPOMHBIN MOTOK SHEPTUU BIMBATHCS B PEKY

xusHn" 2.

I1nan coTBOpeHus OTHSA, HJIH MOYEMY Mbl He Cropaem

Kax MBI TOJIBKO UTO BUIECIN, OKUCICHNE YTJIEBOIOPOIOB IIPEICTaBISI-
eT co00if pyHmaMeHTaIbHYIO peakInio, KOTOpas BBICBOOOXIAET SHEPTUIO,
HEOOXOOMMYIO IUIS XW3HM OPTaHM3MOB, ABIIIAIIAX KUcIopomoM. Ho ator
MMPOCTOM (aKT BBHI3BIBAET Y HaC HEKOTOpoe OecrmokoiicTBo. Eciam Hamu Tena
B OCHOBHOM COCTOSIT M3 YIJIEBOJAOPOAOB, TMOYEMYy OHHM HE OKHMCISIOTCS?
HMuaue roBopsi, moueMy MBI He BOCIUIaMEHsIeMCS, KaK 3a’kKeHHasl CIiuyKa?

Teno yemoBeKa HaAXOAMTCS B MOCTOSHHOM COINPUKOCHOBEHHMH C KHC-
JIOPOJOM BO3OyXa, U BCe-TaKM OHO HE OKHMCISIETCS M, CICIOBATEIIbHO, HE
3aropaetcs. [Touemy?

[IpuunHa 3TOTO MapamoKCaJIbHOTO SIBJEHUS COCTOMT B TOM, UTO MpPH
OOBIYHBIX IMOKa3aTeasIX TeMIIepaTyphl M OaBICHUS MOJIEKyIsapHas (opma
kuciaopona (O,) MMeeT 3HAYUTENbHYIO CTENEHb MHEPTHOCTHU, T.€. OHA HE
CII0COOHA BCTYIaTh B peakIMI0 ¢ IPYTUMU BellecTBamMu. Ho 3mech BO3HU-
KaeT APYroit BOIIPOC: €CIM MOJIeKyJa KMCIOopOoaa HACTOJIbKO MHEPTHA, YTO
HEe CTPEMUTCS IMPEBPATUTD HAC B IEIIeJ, YTO 3aCTaBISET TY K€ CaMyI0o MOJIe-
KyJy BCTYIIaTh B XUMUYECKHE peaKIIMM BHYTPHU Halero teyia?

OTBeT Ha 3TOT BONPOC, HAI pEIICHUEM KOTOPOTO XMUMUKH OUINCH
eule B cepearHe XIX Beka, OblJl HaliileH TOJbKO BO BTOPOI IMoJioBUHEe XX

CTOJIETHUS, KOTa ObLIM OTKPBIThI pepMeHThl. DyHKIMS HEPMEHTOB COCTOUT
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B TOM, UTO OHU MOOYXJAIOT MOJIEKYISIPHYIO (popMy KUcTopoaa aTMochepnl
BCTYIIaTh B XMMHUYECKHE peaKUnu. B mpomecce cepun CI0XHBIX IpeBpalie-
HMII B opraHu3Me 4yesioBeKa (PepMEHTHI MCIIOJIb3YIOT aTOMBI Xejie3a U Meau
B KauecTBe KaTaiausaTopoB. KaraiuzaTop - 3TO BElIECTBO, MHUILIMUPYIOLIEE
XMMUUYECKYIO peaKkliiio U obecrnevynBalollee ee MpoTeKaHue B YCIOBUSIX, B
KOTOPBIX OHAa HEBO3MOXKHA, HaIIpUMeEp, MPU MOHUXKECHUU TeMnepaTypb193.

B nanHOM ciyyae Mbl UMEeM OYe€Hb MHTEPECHYIO0 CUTyallul0: KUCJIO-
PO CIIOCOOCTBYET OKUCICHUIO M TOPEHUIO,
U, JOTUYECKU pacCCyxkaas, OH JOJKEH ObLI
OBl cxkuraTh M Hac. YToObI M36€XaTh 3TOTO,
MoJIeKyIApHO# dopme kuciaopona (0O,),
CcylIecTBYWIIEil B atMocdepe, ObLIO Mpu-
JaHO KayeCTBO XMMUUYECKON MHEPTHOCTH,
T.e. HECITOCOOHOCTH JIETKO BCTYIaTh B pe-
akuuu. C gpyroit CTOpOHbI, YEJTOBEUECKU A
OpraHM3M 3aBUCUT OT DHEPTUU, BO3HUKA-
omeid B pe3ylbTaTe OKUCIUTEIbHBIX
CBOMCTB KHUCJIOpOJaa, MO3TOMY €To KJIeTKH
ObIIM CHAOXEHBI 4Ype3BblUallHO CJIOXKHOM

depMeHTHOI CUCTeMOi, KOTopas aKTUBU-

pYET 3TOT UHEPTHBIN ras.

depMeHTHAS cHcTeMa - IIPEeKpacHBIM IpUMep, IMOATBEPKIAOIINI
CyIIeCTBOBaHME OOXKECTBCHHOTO IIaHA, M HHMKaKas SBOJIOIMOHHAS Teo-
pusl, YTBepXKaaloliasi, YTo XKM3Hb €CTh Pe3yJIbTaT CAy4YaliHOCTH, HE B COCTO-
AHUN OGBACHUTD ee .

CBoIiCcTBO, KOTOpOe aHTIUMCKUN xuMuK HeBua CHIXBHK Ha3bIBacT
"cmeuudruIecKO MHEPTHOCTHIO yrnepoua"%, - ellle ogHa Mepa IMpeaocTO-
POXHOCTH, HeOOXoaMuMas I 3alllUThl HAIIMX TeJ OT BO3TOpPaHUs. DTO 03-
HavaeT, YTO YTJICPOA MPU OOBIYHBIX ITOKA3aTeJsIX JaBICHUS U TeMIepaTyphl
HE CTPEMUTCS BCTYMaTh B PEAKIIMIO C KUCIOPOIOM. DTO MOXKET ITOKa3aThCs
HeTMOHATHBIM. OZHaKO KaXIblii, KOMY MPUXOOWJIOCh Pa3kXWraTh OrOHb B
ITOJTHOM TOJICTBIX ITOJICHBEB OvYare 3MMOM WM IJIS IIAIIJIBIKA JICTOM, XOPO-

110 3Ha€T, 4YTO OJId TOTO, 4YTOObI OTOHb 3aropeJscsd, HEeOoO0XOAMMO IOJOXUTH B
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HETO pacTOIKy WM MOJTHECTH K TOIIUBY ¢dakes. Ho Kak TOJIBKO OTOHB Ha-
YUHAET TOPETh, YIJIEpOd OBICTPO BCTYIIAET B PEaKIIUIO C KUCIOPOIOM M BBI-
CBOOOXIAaeT OOJBIIOC KOJIUISCTBO PHEPTUM. BOT moueMy Tak TpymHO pas-
XK€Yb OTOHb 0€3 MOMOJHUTEJbHOTO MCTOYHMKA Tersa. [locie Bo3ropaHus
obOpasyllieecsl Temnjao MoOyxkaaeT COENMHEHMUS YTjepojaa 3aropaTbcsi, U
OTOHb HAaUMHAET PACIPOCTPAHATHCS.

W cHOBa MBI BUAWM, YTO OTrOHb MpeACTABJSET CO00i 04eHb HHTEpec-
HbIid 3JIeMeHT 00mmero miana. XMMUYeCKMe CBOMCTBA KMCAOpOaa U yIjiepoaa
COTBOpPEHBI TAKMM 00pa3oM, 4YTOObI 3TU ABA dJEMEHTa BCTyIallid B peaKlnIo
IPYT C APYTOM TOJBKO MPU HAJTUUYUU OOJBIIOTO KOJIWYECTBA Tetuia. Eciim 061
KHUCJIOPOI U yIJIepoa OBUIM 4yTh O0Jiee aKTUBHBIMU B MX CTPEMJECHHUU CO-
€IMHUTBHCS APYr C APYrOM, 3TO MNPUBOAMJIO Obl K CAMOBOCIJIAMEHEHMUIO.
IIpu uyyTh Gosiee KapKoil Morojae CIOHTAaHHOE BO3ropaHue JI0Aei, JepeBbeB
¥ XXUBOTHBIX OBIIIO OBl OOBIYHBIM SIBIIcHHEeM. MOymuii B IMycTBIHE TTYTHUK B
MMOJIIEHB, KOT/Ia 0COOEHHO XXapKo, MOT OBl BHE3aITHO 3aTOpPeThCs, TO K€ ca-
MO€ MOTJIO OBl CIYUYUTHCS C PACTEHUSIMMU U XMBOTHBIMU. Eciu OBl B TaKOM
MUpPE XKU3Hb U CYIleCTBOBaja, B Hell ObIJI0 ObI MaJo PagOCTH.

C npyroii CTOPOHBI, €CJAU ObI YIJIepoa U KUCI0pod ObIIM HEMHOTO 00-
Jiee MHEPTHHI (T.€. MEHee PeaKTHBHBI), OBIJIO OBl OYCHBh TPYOHO, a MOXKET
OBITH U HEBO3MOXHO, pa3Xeuyb OTOHb B 9TOM MUpe. A 6€3 OTHS Mbl ObLIN OBI
He B COCTOSIHUU cOrpeThcsi. BrioaHe BeposITHO, He ObLIO Obl HUKAKOTO TeX-
HUUYECKOTro Mporpecca Ha Hallleli MjaaHeTe, MOCKOJAbKY Mporpecc npeamnoia-
racT MpOM3BOJACTBO TaKMX MaTepHaloOB, KaK MeTajj, a 0e3 Temja, KOTopoe
IaeT HaM OTOHb, MPOU3BOACTBO METAIJIOB HEBO3MOXHO.

Bce 3T0 mokaspiBaeT, YTO XMMUYECKKUE CBOMCTBA yrjiepoaa U BOAOPO-
Ia CIUIAaHWUPOBAHBI TaK, YTOOBI HAMJIYYIINUM OOpPa3oM CIYXHUTH YeIOBEKY.
Maiikn JeHTOH NUIIET:

"YnuBUTEIbHASI THEPTHOCTh aTOMOB YIJIEpO/Ia M KMCIOpO/a ITPY OKPY:KAKOIIMX TeMIIepaTy-

pax, conpszKEHHadA ¢ OrpOMHbIMUA SHEPIUsAMU, BOSHUKAIOLIUMU ITPU UX COCIUHEHUU, UME-

eT 0OJIBIIIOE 3HAYCHIE JJIA 2KM3HW Ha 3emie. Oto CTpaHHOE COYETAaHME HE TOJILKO JA€T BO3-

MO2KHOCTbD BBICIIIM q)OpMaM 2AKHM3HMU IOJIy4aTb OTPOMHOEC KOJIMYCCTBO SHCPIUU B ITPOLIEC-

€€ KOHTPOJIMPYEMBIX U YIIOPSIIOUYEHHBIX PEAKLIUA, HO Y MIO3BOJISET YEJIOBEKY UCIIONb30BaTh

196
1 00y31aTh OTPOMHYIO HEPIUIO TOPEHUsI M HAIIPaBUTh €€ Ha pa3BUTHE TEXHUKU %,



Ilran comeopenus Heo6X00UMbIX 045 HCUZHU INEMEHMO8 161

HApyrumu cioBaMu, CBOMCTBA yriaepoaa U KHUcJopoaa OblIM COTBOpPE-
HBI C TAKUM PaCUYETOM, YTOOBl OHM HaubOJiee COOTBETCTBOBAJIU MOTPEOHOC-
TSIM XWU3HU 4YeJoBeKa. DTU CBOWCTBaA JalOT HaM BO3MOXHOCTb pa3BecTHU
OTOHb U MOJb30BaThCs UM TakK, Kak HaM yao0Ho. bosee Toro, Haur MUp mo-
JIOH Belllel, JIETKO ropsiuux (HampuMep, APpeBeCrHAa) U MOCTABASIOLINX HAM
yriaepon. Bce 3To yka3zpiBaeT Ha TO, YTO OTOHb U MaTepUabl AJs pa3kura-
HUS U MOJAJEePXaHUS ero 0bIn co3aaHbl A4 xu3Hu. B Kopane locnoab 00-
palaeTcs K JIOIsSM ¢ TAKUMU CJIOBAMU:

"On - Tor, K10 co3man BaM OroHb M3 JAepeBa JKMBOr0, H OT HEr0 BbI 3aXKHUraeTe

csou oruu" (Kopan, 36:80).

HNneanpHasi pacTBOPUMOCTD KHCJIOPOIA

HWcnonp3oBaHue KUCIOpPOaa OpTaHU3MOM B OOJBIION CTEIIEHU 3aBU-
CHUT OT CBOICTBA 3TOTO Ta3a pacTBOPSATHCS B Bome. KMciIopom, KOTOPHI MBI
BOBIXacM, Cpa3y e pacTBOpSIETCS B KpOBHM. [eMOTIIOOMH, ONWH M3 BUIOB
OesKa, TOTJI0IIaeT MOJIEKYJIbl KUCIOpOaa U MMePEHOCUT UX B APYrue KICeTKH,
rae 6maromapst GepMEeHTHOM cUCTeMe KMCIOPOI UCIIOIb3YeTCS NIl OKHMCIIe-
HUs coenmHeHUS yriaepoma - AT®, B pe3yiabprate 4ero BBICBOOOXKIACTCS
SHEPTUS.

Bce cinoxHbBIe OpraHM3MBI ITOJIYYAIOT dHEPTHIO MOTOOHBIM 00Opa3oM,
OJHAKO paboTa 3TOI CUCTEMBI 3aBUCUT OT PACTBOPUMOCTHU Kuciopoaa. Eciu
OBl KMCIOpOa 00J1agall MEHBIIIE PACTBOPUMOCTHIO, B KDOBEHOCHYIO CUCTEMY
nocTymnajgo 0bl HEAOCTATOYHO KUCJIOPOAA, U KJIETKU ObLIM Obl HECTTOCOOHBI
MPOU3BOAUTH HEOOXOAMMYIO UM dHepTuio. C Apyroii CTOPOHHI, €CIu OBl pac-
TBOPUMOCTb KMCJIOpOJia ObljIa CIAMIIKOM OOJIbIION, B KPOBU 0Opa3zoBaics Obl
M30BITOK KMCIOPOIa, UTO IPUBEIO OBl K KMCIOPOJTHOMY OTPaBICHUIO.

Huama3oH Imoka3aTejeil pacTBOPMMOCTHU ra3oB B BOIE OTPOMEH, ca-
MBIl PaCTBOPMMBIH Ta3 B MUJUJIMOH pa3 0oJiee paCTBOPUM B BOJE, YeM ras ¢
HaWMEHBIIEH pacTBOPUMOCTHIO. Bpsim 1u cylmecTBYIOT KaKue-HUOYIb Ta3bl
C UICHTUUYHBIMU TTOKAa3aTeJISIMU pacCTBOPUMOCTU. PacTBOPUMOCTD yIIeKUC-
JIOTO Ta3a B BOJAE B IBaAIaTh pa3 OoJbllle, YeM y Kucjaopoaa. B atom orpom-

HOM JMaIla3oHe IMoKasaTejeil pacTBOPUMOCTh, KOTOPOi obyamaeT KUCIO-
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pol, oka3biBaeTcsl TOYHO TaKoOi, Kakasi TpeOyeTcs sl CylleCTBOBaHMUS
KU3HU.

YTo OBl MPOU3OIIIO, €CU OBl MOoKa3aTeJb paCTBOPUMOCTU KUCIOPO-
J1a B BoJe ObLI APYTMM: UyTh OOJIblIE UJIM YyTh MeHblle? B ciyyae eciau pac-
TBOPMMOCTh MEHBIIIE, B KPOBh IMOCTYIIAeT MEHBIIIEe KHCI0poaa, U Y KIETOK
BO3HHUKAEeT KMCIOPOAHOE TojdomaHue. Takoe MOJ0XeHHUEe Oe1 3HAUYUTEIbHO
3aTPYAHUIIO Obl XM3Hb OPraHU3MOB ¢ aKTUBHBIMU MeTa0OJMUYECKUMHU MPO-
leccaMum obMeHa, TakKuxX Kak yejaoBeK. Kak Obl Bbl HU cTapaiuch ri1yboko u
YacTO OBIIIATh, BBl OBl MOCTOSIHHO 3aJbIXaJMCh, IOTOMY UTO KJIETKM HE MO-
Jiyyaau Obl HEOOXOAUMOTO KOJIMYECTBA KMUCJIOpOoaa.

Ecnau Obl pacTBOPUMOCTh KHUCJOpPOAA B BoAe Obiiaa OoJjiblie, BaM OBl
rpo3ujia OMacHOCTbh KUCIOPOAHOTO OTPABICHUS, O KOTOPOM MBI TOBOPUJIU
Bbile. Kuciaopoa - 1OBOJbHO OMMaCHOE BEILIECTBO: €CJIU OPraHu3M MoJjyda-
eT ero CJIUIIKOM MHOTO, MOXET HAacTYIHUTh CMepTh. YacTh KUcCIopoma B
KPOBHM BCTYyMaeT B XMMHMYECKYIO peaKIMI0 C BOAO KpOBU, U, €CIAU KOJIUIE-
CTBO PaCTBOPEHHOTO KUCJOPOAa CIUIIKOM BEJIUKO, 00pa3yloTCs OYeHb aK-
TUBHBIC W OIIACHBIC MOOOYHBIC MPOAYKTHI. OmHa M3 (QYHKIUNA CIOXHOU
¢depMeHTHO CUCTeMBbl KPOBM COCTOUT B TOM, YTOOBI HE AOIYCTUTH ITOTO.
OnHaKko TMpU 3HAYUTEIbHOM TOBBIIIEHUM KOJMYECTBA PacCTBOPEHHOTO B
KPOBHM KHCJIOPOJA CUCTEMa MOXET He CIIPaBUTHCS ¢ pabOTOI, B pe3yjbTaTe
C KaXIbIM BIOXOM OyIeT HapacTaTh 00Illlce OTpaBJIeHUE OpTaHM3Ma M Ha-
cTynmuT cMepTh. ITo croBam xumnka Mpsuna @pumonya,

"Bce JblIIAalINE OPraHM3Mbl HAXOOATCA B 0OJIBIION OTmacHOCTU. TOT caMbIil

KHUCI0POA, KOTOPHBIN MOAAEPXKUBAET UX XU3Hb, HA CAMOM JIeJie BpedeH UM, HO

OHUN CTpaHHbLIM O6p3.30M BBIKMBAIOT. DTO NPOUCXOOAUT BCIECACTBUC Z[CﬁCTBV[H

CJIOXHOW CTPYKTYpPbl 3alIUTHBIX MeXaHu3MoB" .

OT oTpaBlieHUS U30BITKOM KMCJIOPOJA Hac cracaeT TO, YTO PaCTBOPH-
MOCTb KHCJOpOJAa U CHOXHas (pepMeHTHasi CUCTeMa YeJOBEYEeCKOTo opra-
HM3Ma CO3OaHbl TaK, KaK HYXXHO, U B HEOOXOIMMOM COOTBETCTBUU IPYT C
IpyroM. AJjiax COTBOPUJI BO3YX, KOTOPBIM MBI ABIIINUM, U BCE CHUCTEMHBI,
4YTOOBI MBI MOTJIM IMOJIb30BAThCSl UMW HaWJy4YIIUM 00pa3zoM, U YCTaHOBUJ

COBCPHICHHYIO TADMOHUWIO MCKI1Y HUMMU.
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JIpyrue 3JieMeHTbI

Yriepoa U KUCIOPOM - HE €IMHCTBEHHBIE 3JIEMEHTBI, CO3MaHHbIC IS
nonnepxaHus Xu3Hu. Bomopon u a3oT, cocTaBisiolIMe 3HAaYUTEIbHYIO
JacTh XXMBBIX OPTAaHM3MOB, TaKxXe 00J1aJaloT KU3HEHHO BaXXHBIMH CBOWCT-
BamMu. PaKTUYECKU HET HU OJHOTO 3JICMEHTA B MEPUOIUICCKON CUCTEME,
KOTOPHI HE BBIITOJIHSI OBl TY MW WHYIO QYHKINIO MOIICPXKAHUSI KU3HU.

B nepuonuueckoil cucteMe A€BSIHOCTO ABa 3JIEMEHTA, CaMblii JIETKUI
M3 KOTOPBIX BOOOPOJ, a caMblii TsKenblil - ypaH. (Kpome ypaHa ecTh U Apy-
True TSXeJble 9JIeMeHThl, HO OHU He BCTPEYaloTCs B €CTECTBEHHBIX YCIOBU-
sIX, a OBIJIM CO3AaHbl TOJBKO B JabopaToOpusIX, K TOMY X€ BCE€ OHM OYeHb He-
ycToiiumBEl.) M3 meBIHOCTA ABYX 3JIEMEHTOB TOJBKO IBANNaTh ISATh HEIO-
CPEICTBEHHO HEOOXOMMMBI IS KM3HM, U TOJBKO ONMHHAAIIATH U3 HUX - BO-
IOPOMI, yIIepoa, KMCIOPOd, a30T, HAaTpHWii, MarHuii, pocdop, cepa, Xjaop,
KaJuii U KalblUUii - cocTaBissioT 99% Beca Tesa MOUYTU BCEX XUBBIX Opra-
HusMoB. OctanbHble 14% - BaHamuii, XpoM, MapraHell, XeJe30, KOOaJbT,
HUKeNb, MeAb, LIMHK, MOJUOAEH, OpoM, KpeMHUIi, ceaeH, ¢Top U Hoa -
MPUCYTCTBYIOT B XMBBIX OpPraHM3MaX B OYeHb MaJbIX KOJMYECTBaX, HO U
OHU BBHIMTOJHSIIOT BaXXHBIC XMU3HCHHBIC QYHKINKU. Tpu 31eMeHTa - MBIIIBSK,
0JIOBO M BOJb(ppaM - 00HAPYXKUBAIOTCS TOJbKO B HEKOTOPBIX XXKMBBIX Opra-
HM3MaX, U UX IeiCTBUE €llle He TMTOJHOCThIO pacKphiTo. Ellle Tpu 3eMeHTa -
OpoM, CTPOHIIMIA U Oapuil - IPUCYTCTBYIOT B OOJBIIMHCTBE OPraHU3MOB, HO
KaKyio QYHKIWIO OHU BBIIIOJHSIOT, 1O CUX ITOP OCTAacTCH 3araz[Koﬁ98.

Bce siieMeHTH MepHMOAMUYECKON CHCTEMBI TeM WU HHBIM 00pa3oMm
YYacCTBYIOT B MOOACPXKAHUM KU3HU. DTO MoATBepxaaoT P. @aycTo ne Cuib-
Ba u P. JIxx. I1. BunbsiMc B KHure "buosornyeckass XuMus 3J1€MEHTOB"

"KaxeTrcs, 6M0J0TUYECKME DIEMEHTHI ObIJIM BBIOpaHbl MPAKTUYECKU U3 BCEX

TPyl 1 NoArpyIim HCpHOZ[H‘IeCKOﬁ Ta6J’[I/IL[I)I... U sto 3HAYUT, YTO ITOYTU BCE

BUABI XUMNYECKUX CBOJICTB CBSI3aHbI C XKM3HEHHBIMU npouneccaMum B paMkax,

OrpaHMUYEHHDBIX YCIOBUSMH OKpyXalowieil cpesbl” ..

Haxe paanoaKTUBHBIE 3JIEMEHTHI B CaMOM KOHIIE IEPUOAMYECKOM
TaOJULbLI ObLIM 3aA€iICTBOBAaHbI, YTOOBI CIAYXXUTh XKU3HU yejgoBeka. B kHure
"[IpenHazHadyeHre Npupoabl” Maiikia JJeHTOH MOAPOOHO OMNMMCHIBACT BaK-

HYIO pOJIb TAKUX PAJMOAKTUBHbLIX 3JICMCHTOB, KaK ypaH, B CO3JaHUU I'€OJ10-



164 COTBOPEHME BCEJIEHHOM

TMYeCcKOi CTpYyKTyphl 3eMiin. Bo3HuKaroImass ecTeCTBEHHBIM o0pa3oM pa-
JNIMOAKTUBHOCTh 00ECIeUYnBaeT CIIOCOOHOCTh 36 MHOTO sSI[pa COXPAHSATH CBOE
teruio. Kuakoe siipo, cocTosiliee M3 Xejie3a U HUKEJsl, - UICTOYHUK Mar-
HUTHOTO TT0Jis 3eMJIM, KOTOPOE, BBIMOJHSIS caMble pa3indHbie QPYyHKIINH,
3alIMIIaeT TJIaHETYy OT OMACHOTO U3JyYeHUs U KOCMUYECKUX yacTull. Jlaxe
WHEPTHBIE Ta3bl U PEIKO3EMEIbHbIC METAJJIbl, XOTSI U HE BOBJIEYEHBI B ITPO-
1ecc moaaepXaHus XKM3HU, CYIIECTBYIOT IS oOecTiedyeHUsI He0OXOIMMOTO
Habopa MPUCYTCTBYIOIIUX B €CTECTBEHHOUW cpene 2JIEMEHTOB, BIUIOTH 10
ypaHaIOO.

Kak MBI BUIenIu, Bce M3BECTHBIC 2JEMEHTBI 36MJIM CIYXaT YeJIOBEKY.
Kaxaplii 13 HUX HYXeH WM UMeeT OINpeleieHHOe 3HaueHue. DTO SBISIETCS

€€ OJHUM J0Ka3aTCeJIbCTBOM TOIro, 4TO Anax COTBOPUJI MUDP OJId YEJTOBEKA.

3akJjouyenue

Bce dpu3nueckne n xuMndecKue cBoiicTBa BcereHHOM TaKOBHI, KaKM-
MU OHHU JOJIXHBI OBITH, YTOOBI CyIIeCTBOBaja XU3Hb. B 3Toit KHUTE MBI
JIVII B 3aTJASHYJIW B XpaHWJINIIE JaHHBIX, MOOTBEPXKAAIOMNX 3TOT pakT. Ox-
HaKo Jaxe eCcJId ObIl MBI 3alllJIM B HETO U MOAPOOHO U3YIUIHN €TO COMEPKM-
Moe, 3TOT (akT ocTajcs Obl Heu3MeHHbIM. B kaxmoit netanu BceneHHoid,
CTOJIb COBEPIIEHHO 3aMBICJICHHOW W YITOPSTOYEHHOM, MTPUCYTCTBYET OJHA
IIeJIb: cleaTh XU3Hb YeJ0BeKa BO3MOXKHOIM.

B 3TOM ecTh mokasaTeabCcTBO cyliecTBoBaHus Co3maTenss, COTBOPUB-
mero BceneHnHyto ais aToii ueau. Bece cBoiicTBa matepun HecyT B cebe bec-
KOHeuHoe 3HaHue, MynpocTtb u Cunty Aitaxa, KOTOpbIii coTBopua Beemen-
Hyio u3 HeowiTus. Bee ckinonsiercsa nepen Ero Boseii, n Kaxnaas oTaelbHas
IeTajb HAXOANTCS B COBEPIIEHHON TapMOHUM CO BCEM OCTATbHBIM.

DTa UCTUHA, KOTOPYIO, HAKOHEIl, IpU3Halla HaydHast MbICTbh XX BeKa,
ObIa OoTKphITa yesoBeyecTBy B Kopane 14 ctoyseTnii Ha3am - Anjax COTBO-
PWIJI KaXXIyIo IeTajib BcelleHHOM, Y4TOOB pacKpbITh coBepmieHcTBO ETo TBO-
peHU:

"baarocaosen 0yap ToTt, B pykax Kotoporo Bcs Biaacts Haax mupom, Kro Beemo-

ryml Haa BCeM u Bcsa! Kro co3aaa CMepTh U XKU3Hb, 4100 HUCNBITATb, KTO NMpaBea-
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Heii U3 Bac B cBOMX JAesaHbaAX. Benuk B Morynectse CBoeM, 1 O0TIAI0II BO BCE-
npomenbe OH! OH - Tor, KTo co3man cemb HeOec psagamu. B BoxkecTBeHHOM
TBOpPEHbE TOM He Pa3JHYHTh Tebe CTPYKTYpPHbIX HapymeHuii. I cHoBa oOpaTus
CBOii B30p, - Thl 3pUIIb KAKOH-HUOYAb H3bSIH B TBOPeHbe 3TOM? U BHOBBL CBOIi

B30P THl 00pPaTH: BepHETCS OH YHUKeHHbIM U TmeTHbIM" (Kopan, 67:1-4).
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SAKNIOYEHUE

OBPAIIIEHUE
K PA3YMY

Mbicnb 0 TOM, 4YTO Hawa yanBuTenbHaa BceneHHasa mor-
Jla BO3HUKHYTb B pe3yJibTaTe CJienoro crsy4asa - npocTto
Oopepn. 1 ynoTtpeb6ndio 3TO C/ZIOBO HE B MPOCTOPEYHOM, HO
B ero MeAguunHCKOM 3HaYeHuun. [leicTtButenibHO, Noa00-
Hbl/A B3rNa4 uMeeT MHOIO Oo0L,Eero ¢ HeKOToOpbiMY MOMEH-
TaMun WN30PpPEHNYEeCKOro MbilLJIEeHUS.

Kapn CtepH, ncuxuatp MoHpeanbCKOro yHmsepcurte-

Ta.101
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HadaJl¢ KHUTHU Mbl TOBOPpHJIHN 00 AHTPOIIOJOTUYCCKOM NMPUHIIU-
II€¢, a TAKXC O TOM, UTO OH ITOJYUYMJ IIMPOKOEC MPpNU3HAHUC B HA-

yuHoM Mupe. Kak MBI yKa3bsIBajlu, COTJIACHO 3TOMY ITPUHIIUITY

BceneHHas He sBasieTcsl OeclLebHbBIM, O€CCMBICIEHHBIM U CIY-
YyalHbIM HarpoMoXXJeHHWeM MaTepuu, HO Obljla TIIATeJbHO CIJaHUpOBaHa,
YTOOBI CAYXKUTh YEJTOBEKY TOMOM.

Celiyac MBI pacliojlaraeM IieJbIM HaOOpOM TaHHBIX, CBUIECTEIBCTBYIO-
IUX O TOM, YTO 3TO MMEHHO TakK. CKOpPOCTb paclpOCTpaHEHUS DHEPruu
boabuioro B3psiBa u dhuznvyeckoe paBHOBECUE aTOMOB, COOTHOIIEHUE TO-
Ka3zaTeyieit hyHIaMeHTAJIbHBIX CHJI M aJIXMMUS 3Be31, 3aTaIKd Pa3MepoB KO-
cMoca u pacnonoxeHrne CoTHEYHON CMCTEMBI - BO BCEM 3TOM IPUCYTCTBY-
eT yeTKMil miaaH. Yl Kkyga Obl Mbl HU OPOCUJIU B3TJISIA, BCIOAY BUAUM HEOOBIK-
HOBEHHBIN MopsaaoK U rapMoHuto. CTpyKTypa U pa3mMepbl MUpa, B KOTOPOM
MBbl XMBEM, €ro aTMocdepa ujaeaibHO COOTBETCTBYIOT MOTPEOHOCTSAM KU3-
Hu. CBeT, mochliaeMblii HaMm CoJiHIIEeM, BOAa, KOTOPYIO MBI IbeM, aTOMBI,
COCTaBJISIIOIIME HAIIM TeJla, U BO3AYX, KOTOPBIM MBI AbIIIKUM, - BCE 3TO 4y-
JNIECHBIM 00pa3oM NMPUCIOCOOJeHO as XU3HU. OTpUllaTh PeajbHOCTb YAU-
BUTEJIbHO COBEPIIEHHOIO 3aMbIcJa, 1IeJb KOTOPOro - 00eCneYyuTh BO3MOX-
HOCTh XXM3HHU 4YeJOoBeKa Ha 3emJje, O3HayaeT, IO BbIpaXeHUIO ICUXuaTpa
Kapma CrepHa, "BBIINTH 3a IIpeaesibl pa3yMHOTo".

To, 4yTO OBLIO JOKA3aHO COBPEMEHHOM HAyKOW, yXe AaBHO M3BECTHO
nwasam u3 Kopana - Anjnax corBopui BecenenHyto uz HeOGbiTUs 1 yCTaHOBUI
B HEW IMOPSAIOK:

"Tocnoap Bam, HCTHHHO AJiax, KTo He0O COTBOPHI U 3eMJII0 32 IIECTh AHEH, U

mocJjie yreepamicsa Ha npectoye. OH JeHb OKYTHIBA€T HOYbIO, H BHOBb CTPEMH-

TeJIbHO cMeHsieT ee qHeM. OH COJIHIIe COTBOPHII, JIYHY M 3eMJ10, U o1 CBoIo ym-

paBy ux nocrasuia. U ne Ero au (Caoso) Bce TBopuT u npasut? baarocioBen

Annax, 'ocmoas mupos!" (Kopan, 7:54).

He yauBuTenbHO, UYTO paCKPbITHE DTON MCTUHBI HE HPABUJIOCH U MPO-
IOJ>)KaeT He HPaBUTbCS MHOTHMM YYE€HBIM. YUeHBbIE, KOTOpbIe CTaBIT 3HAK
paBeHCTBa MeXJy HayKOi MU MaTepuaiu3MOM, YBEpEHbI, YTO HayKa U peJiu-
TUSl HECOBMECTUMbI U UTO ObITh YUEHBIM - 3HAUYUT ObITh aTenucTomM. Mx yuu-

I TOMY, 9YTO BcelleHHas 1 BCsS XM3Hb B HEM €CTh pe3yJbTaT LIENH Clydaii-
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HOCTEil M COBEPIICHHO JUIIEeHBI 1IeJW U TaHa. [103ToMy eCcTeCTBEHHBI MX
rnevyanab U CMSITEHWE, KOTJa OHU OKa3bIBAIOTCS Mepel NaHHBIMU, JOKa3bIBa-
omKUMU UCTUHY COTBOpEHMUS.

YtoObl MOHATH MPUYMHY 3aMellaTeJbCTBa CTOPOHHUKOB MaTepHa-
nu3Ma mepesn 3TuM ¢GakToM, JaBaliTe BKpaTileé paCCMOTPUM BOIIPOC O MPO-

NCXOXACHUN KNU3HU.

IIponcxoxkaenne XKu3HU

Bonpoc o mpoucxoxaeHUn XU3HU, O TOM, KaK TepBbIe XUBbIE Opra-
HU3Mbl TOSIBUJIUCH Ha 3emMiie, ObLT OMHUM M3 CaMbIX TPYIHBIX BOIMPOCOB,
cTosBIIMX nepen MatepuanuctaMu XIX u nepBoii mosoBuHbl XX Beka. [lo-
yemy? Tak clydunaoch MOTOMY, UYTO KMBasl KJIeTKa, MeJbuyaiiliiasi COCTaBsI-
fo11ast XU3HU, HECPABHEHHO CJIOXHEe BEIMYaNIINX TEXHUYECKUX JOCTUXKE-
HU yesoBeuecTBa. COTJIaCHO TEOPUM BEPOSITHOCTU Aaxe 00K He MOT Obl
BO3HUKHYTH ciiydaiiHo. Eciiu aTo cripaBemyinBo B OTHOIIEHUM Oejika, riaaB-
HOrO CTPOUTEJbHOIO MaTepuaja KIJIETKU, TO yXe COBCEM HEBO3MOXHO
MpeacTaBUTh cebe, YTO COo3JaHue 1IeJON KAeTKU €CTh Pe3yJbTaT cilydyailHo-
ctu. B aTOM, KOHEYHO, 3aK04YaeTcs 1oka3aTeabcTBO COTBOPEHUS XU3HU.

ITockoabKy 3TOT BOMNpPOC yXke Je-

TaJbHO 0OCYyXIajacs B IPYTUX YaCTIX KHU- MpocTtasa GakTtepusd
I'M, 3J€Ch MBI NIPUBELEM JIMIIbL HECKOJIBKO coctout n3 2000 Bu-

MPOCTBIX MPUMEPOB. Aos Genka. BeposT-

HOCTb UX CNIy4YalHO-
CoBeplIEHHO HEBO3MOXHO 00bBsC-

ro BOSHUKHOBEHUs

HUTb CIy4allHOCTHIO KaK MOPSIIOK U Tap- pasHa 1/10%9000_
MOHUIO BceeHHOM, TaK 1 BOSHUKHOBEHUE yenoeeke 200000
npoctedmux ¢GoOpM XKU3HU. DTO TOMI- Buaoe 6enka. Cnogo
TBEpPXJAeTCsl pacuyeTaMu, CIeTaHHBIMU "HEBO3MOXHO" He
npodeccopom xumuu Pobdeprom lanupo, oTpaxaeT CTeneHun

crennantucToM B obnactu uizydenns JHK ECRUSIHDCHMEBOS

- HUKHOBEHMS XNU3HU B
Hprio-MUopkckoro yHusepcuteta. [llanupo, _
pe3ynbTaTte cny4ai-
CTOPOHHUK Teopuu JapBuHa U Teopuwu

HOro cCoBnaaeHus

9BOJIIOIIMUM, paCcCUnUTal, YTO BCPOATHOCTD,
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MPU KOTOPOU ABE THICSIUYU Pa3JMYHBIX TUMOB OejKa y4acTBYIOT B MMOCTpPOE-
HUU MpocTeilleil 6akTepuu (3aMeTUM, YTO YeJOBEYECKU OpraHU3M CO-

40000. 102 DTO YUCIIO

IEPXKUT IBECTH THICSIY pa3IMYHBIX OenkoB), paBHa 1/10
MnpeacTaBiisieT coboil 1 ¢ copoKka ThicgyaMU HYJIEi, 1 OHO HE MMeeT DKBUBa-
JneHTa Bo BceneHHOIA.

Yucno Hlanupo o3HayaeT, 4YTO MaTepuaaiucTuyeckoe (MU COOTBETCT-
BEHHO JapBUHUCTCKOE) "00bsICHEHUE" BOSHUKHOBEHMS XXMU3HU KaK cIydaii-
HOTO He uMeeT mojJ coboil HuKakmx ocHoBaHuil. lllannpa BukpaMacuHrx,
npodeccop NMpUKIAAHON MaTeMaTUKU U acTpoHoMuu Kapaudckoro yHu-
BepcUTeTa, TaK KOMMeHTUpyeT pesyabrat Llanupo:

"BeposATHOCTb CITOHTAHHOTO BO3HUKHOBEHUS XKU3HU M3 HEXMBOW MaTepuu

paBHa OTHOIIEHUWIO €AMHUIBI K YUCJTY C 1040000

HyJsiMU. OHa 10CTAaTOYHO Be-
JIMKa, qTOOBI IMMOXOPOHUTDH HapBI/IHa 1 BCIO TCOPUIO 5BOJIIOLUMU. He 6b110 HU-
KaKoro nepBoOBITHOrO OyJibOHA HU HA 9TOW, HU HA KAaKOU ApYyroi niaHeTe, U
€CJIM HayaJlo KM3HU ObIJIO HEe CJAyYalHBIM, CJIeA0BaTebHO, OHA SIBUJIACH ITPO-
IYKTOM IieJIeHATIPaBJICHHON NeSITeIbHOCTH pasyMa"lO3.
Actponom @pen X0 TakKKe OTMEYaeT 3TOT MOMEHT:
"J1eiAICTBUTEIbLHO, MBIC]Ib O TOM, YTO XHM3Hb OblJIa CO3IaHA pa3yMOM, HACTOJIb-
KO O4Y€BMAHA, YTO HEIMIOHATHO, ITIOYEMY OHA 10 CUX IOP HE NPpUHATA KaK CaMO-
o4yeBUOAHAa. HpI/I‘H/IHbI 3TOI0 CKOPEEC NNCUXOJOTUYECKUEC, YEM Hay‘{HBIC"I(M.
boabiylo yacTh ¢cBOei HaydyHOI Kapbepbl 00a yY€HBIX MOAXOJAUIU K
pelleHNW0 BOMNPOCOB C MaTepuaaucTUueckux mnosuuuit. Ho, okazaBuiuch
nepena ¢pakTamMu, MOATBEPKAAIOIIMMU UCTUHY COTBOPEHUS XU3HU, HALLJIU B
cebe cuiabl MpU3HATh OYEBUIHOE.
CeroaHg Bce OoJbine M 00JbIIe OMOJOTOB U OMOXUMUKOB OTBEPTraloT
MU O CAy4YaliHOM BO3HUKHOBEHUU XKU3HMU.
Te, KTO ocTaeTcsl BEpHbIM JapBUHU3MY, HAXOJSITCS B COCTOSIHUU pac-
TEPSIHHOCTU U HEJOYMEHHUS, O UeM roBopuT Maiikia bexe:
"Oco3HaHue TOI0, YTO XKM3Hb CO3JaHa pa3yMoOM, ABUJIOCH IIOKOM [JA BCEX
Hac, XKUBYIIUX B XX CTOJIETUM M MPUBBIKIINUX AyMaTh, YTO XM3Hb €CTh pe-
3yJbTaT I[CI‘;ICTBI/IH IPOCTBIX €CTCCTBCHHLIX 33K0HOB"105.
DTO MIOK, KOTOPHIH JTIOAW UCITHITBIBAIOT OT HEOOXOIMMOCTU CMUPUTH-

CsI C peaJbHOCTBHIO CYIIECTBOBAaHMS AJllaxa, COTBOPUBIIETO UX.
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B KopaHe Annax Tak roBOpUT O 3aMelllaTeIbCTBE TeX, KTO BEpUT B
MaTepuain3M:

"B 3HaK HeOa, oOmanarens mytei (Komet u 3Be31). [loucTune, Bol mpedbiBaeTe

B pevyax pasHorojocbix. 1 yepe3 Hux orspamennl (ot Uctunb I'ocnoaneii) e,

KTO OTBpameHuio cemy npeaajicsa. IIpokasaTbe cesATensiM KU - TeM, KTO ¢ Oec-

NMevYHOCThbI0 OpeneT B moToke 3adayxaenuii” (Kopan, 51:7-11).

MMeHHO mo3TOMy Hallla 00sI3aHHOCTb - 00OPaTUTHCS K pa3yMy U 3apa-
BOMY CMBICIIY Te€X, KTO IOJ BIUSHHUEM MaTePUAIUCTUICCKOU duiaocoduu
OTBepraeT OoueBUAHOEC. MBI JOJKHBI MPU3BATh UX OTOPOCUTH BCE Mpeapac-
CYJKHU U MOAYMaTh O YyJeCHOM CO3JaHUM BcelleHHO# U XKM3HU B Hell, a TaK-
JKe MPU3HATh UX KaK J0Ka3aTeJbCTBO (pakTa TBOpeHUs AJjaxa.

He mb1, HO Annnax, CoTBOpUBIIMIT HeOeca U 3eMJTI0 U3 HEOBITHUS, B3bI-
BaeT K JIoAsM, KoTopbix OH co3mall, Mocje0BaTh pa3ymMy:

"Tocmoas Bam - HCTHHHO Ajiax, KTo HeOeca M 3eMJII0 COTBOPHUJ B MIECTh JAHEI,

U MocJie YTBEPAUJICS HA MPECToJie, YTOO MPABUTh BCEM, YTO OH SIBWJ, M HET 3a-

ctynHuka npea Hum, unave Kak ¢ Ero cousBonennda. TakoB Annax - Baanbika

pam! Ciyxure ke EMy, - y)keap 00 3ToM Bam He mopasmbicauts" (Kopan, 10:3).

B npyrom mecte KopaHa Aninax obpaiaercs K JIOASIM Tak:

"Tak Heyxenau Tot, KTo (Bce) TBOPHT, CPOJHU TOMY, KTO HUYETO CO31ATh HE MO-

xet1? YUto K BaM 00 3ToM He moaymath!" (Kopan, 16:17).

CoBpeMeHHas HayKka nokasana uctuHy CorBopeHus. Hacrano Bpems
HayyHOMY MUDPY NpU3HATh €€ U U3BJeYb U3 Hee ypokK. Te, KTO OoTpUllaeT U
WTHOPUPYET cylllecTBOBaHUE AJjjaxa, 0OCOOEHHO Te, KTO 3asBJsET, UTO JAe-
JIJAeT 5TO BO MM HAyKH, JOJXKHbl OCO3HATh, KaK I’1yOOKO OHM 3a0J1yK1a0T-
Cd U KaK 1aJeKW OHU OT UCTUHBI.

HMctuHa, packpbiTass HayKoil, - mpeaocTepexeHue TeM, KTO TOBOPHUT,
YTO OHM Y€ MOBEPUJIU B CyllleCTBOBaHMe AJiaxa U 4yTo BecenmenHas Obina
cotBopeHa Mm. [IpenocTtepexkeHrue COCTOUT B TOM, YTO UX Bepa MOBEPXHO-
CTHAa M OHM HE OCO3HAKT MNOJHOCTHhIO 3HAYEHUE 3HAKOB, HAaHHBIX UM
AnnaxoMm, U UX IMOCTEACTBUS.

B KopaHe Anax roBOpUT 00 3TUX JIIOASIX TaK:

"Ckaxu: "Kro Benaer 3emJjeii m BceM Ha Heii, ecjim Bbl 3HaeTe (TaK MHO-

ro)?" "Anaax!" - oHH oTBeTAT (HECOMHEHHO).
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Ckaxu: "HeyxTo Bbl He oOpa3ymurech (4 3TUM)?"

"Ckaxu: "Kro - Bnacrenun cemu Hedec u Buacreann Benukoro Ilpe-

croxna?" "Aanax!" - oHM OTBEeTAT (HECOMHEHHO).

Ckaxu: "HeyxkTo (M Tenmeps) He modouTech Bbl Ero (pasrueBats)?

(Temeps) cnpocu (ux): "Ubsa Pyka mmeeT BiIaCTh HaJd BCeM, 4TO cyie?

Kro (aump OauH) cnoco0eH 3aIMTHTb, €CJH Bbl 3HaeTe (oTBeThTE)!"

"Annax!" - oHM oTBeTAT (HECOMHEHHO).

Ckaxu: "Kak Bbl uckymenbl (ctpactamu)!"” (Kopan, 23:86-89).

I[MIpusHath, uTo Aniax cymectByeT 1 uto OH co3maa Bce, U OCTaTbCs
PaBHOAOYIIHBIM - NCHCTBUTEIBHO, 3HAYUT OBITH CJCIBIM. AJIJIaX COTBOPUII
BceneHHyo u MuUp, B KOTOPOM MBI XMBEM, a IOTOM co3aaa Hac. O0s3aH-
HOCTb KaXXJI0TO YeJ0BeKa - MOYUTATh 3Ty UCTUHY KaK CAMYIO BAXHYIO B CBO-
el xu3Hu. Hebeca u 3eMsi, U Bce MeXAy HUMU NPpUHAIJIEXKUT BceBbllHe-
My. Annax - Haml Tocnoap u [ToBenuTenb, U YeJOBEUYECTBY HAIJIEXKUT CIY-
xuth EMy Kak mogo0Oaer.

"Tocnoap HeOec, 3eMJIH, a TAKKE H TOTO, YTO MeKAY HUMH. Tak MOKJIOHANCS Ke

EmMy u B 3TOM NOK/JIOHEHMM TepleHHe U CTOMKOCTbh coxpaHsii. HeyxTo 3Haemb

Thl TOT0, KTO MMeHeM Ero (cmocooden) naspiBatbcs?" (Kopau, 19:65).



"Benb COTBOPEHME 3eMJI U a ecTb

(6onbLuee ycunue n macre 0), 4Yem

COTBOpEHMne nioaein, Ho 60JIbLUIMHCTEO
niopeii He NOH T 3T0"

(KopaH,







NMPUJTIOXEHMWUE

SABJIYVKIEHUSA
DBOJIIOITMOHHOMU
TEOPUN

Bonpoc B TOM, MOXeTe Jiu Bbl CKa3aTb MHe 4YTO-HUOyAb 00
3BOJIIOUUN, YTO ABNFacb Obl ucTUHaA. 9 npoOoBan 3apaBaThb
3TOT BOMPOC COTPYAHUKAM oTaena reonoruv Myses ectecT-
BEHHOW UCTOPUU, U €AUHCTBEHHbIM OTBETOM ObIJIO MoOJYa-
HUue... Kak-To 9 NPOCHYICHA U NOHSJ, YTO BCIO CBOIO XU3Hb 9
owmnbancsd, 4YTo NPUHMUMAJT TEOPUIO IBOJIIOLUN B KAaKOM-TO
CMbICJ1e KaK pacKpbIBaIOLLLYIO HAM UCTUHY.

KonuH MNeTepcoH, cTapwiunii naseoHTosior BputaHCKOro my-

3es1 eCTeCTBEHHO NCTOPUU U aBTOP KHUTU "33011I0LWI9|"106.
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3TOU KHUTE MBI COCpPEAOTOYMJIM BHUMAHUEC HaA HEXMUBOM IIpupo-
Jie: HeOeCHBIX T€JIax, CBCTC, aToOMax MU 2JICMCHTax. ITocne T1a-

TCJIBbHOI'O U3YYCHUA 3TUX SBJICHUW MBI IIpUIIJIN K BbIBOAY, YTO

BcenenHast He MOXeT OBITh Pe3yJabTaTOM MPOCTOTO COBIAIEHUS
WU ciydyaiiHocTU. HampoTuB, Bce B Heill, Kaxaas AeTalb CBUAETEIbCTBYET
o boxecTBeHHOI mpupoae ee co3gaHus. DTOT BbIBOJ MOATBEPKIAET OLIU-
00YHOCTh OCHOBHOIO T€3Mca MaTepuaausMa, oTpulaminero gakT coTBope-
Hus BceneHHO.

HecocTtosgtenbHOCTh MaTepuain3Ma JUIIaeT MOYBbI APYrue TEOPUH,
CBsI3aHHBIE C HUM CBOMUMU KOpHsIMU. Hanbosee nu3aBecTHas u3 HUX - J1apBU-
HU3M UJU TeOopHus 3BOJIOLUMU. DTa Teopus, YTBepKaaBilas, 4YTO XKM3Hb BO3-
HUKJIa U3 HEXXKMBOW MaTepuu, naja MmoJ HaTUCKOM JaHHBIX, JOKa3bIBAIOINX
dakT coTBopeHUs U PakT cyuiecTBoBaHus TBopua. AMEpUKaHCKUI acTpo-
dusuk Xpvo Pocc 00bsICHSIET 5TO TaK:

"ATeu3M, JapBUHU3M U MPaKTUUECKU BCe "U3MBI", BRIpOCIINE U3 Duimocoduii

XVIII, XIX 1 XX BeKOB, OCHOBBIBAIOTCS Ha HEMpPaBUJIbHOM TPEAINOT0XEHUU O Oec-
KOHEYHOCTU BceleHHOI. YHUKalbHOCTh Teopuu boibiioro B3peiBa cocTosiia B
TOM, YTO MBI BIIEPBbIC OKA3aJMUCh JUIIOM K JHUIY ¢ [TepBONMPUYNHONM, JTeXKalleil B 0c-
HOBe cO31aHMsi BceleHHON W Bcero TOro, 4To OHa COMEPXKMT, BKIIOYash caMy
xcusnn" 7.
JleficTBUTEJIbHO, COBpEMEHHbIE HayUYHbI€ OTKPBITHUS ONMPOBEPraloT Te-
OpUI0 IBONIOLUU. BOXECTBEHHBI 3aMbICE] COTBOPEHUS KUBBIX CYIIECTB C
MX TOYHBIM pacHoJIOXEeHUEeM aTOMOB, Pa3JIMUYHBIMU CHUCTEeMaMUu pPabOThI
0enKoB, (bepMEHTOB U KJIETOK elle 0ojiee CI0XEH U BEJIUKOJENeH, 4YeM TOT,
KOTOPBI MBI HAXOAWUM B HEXXUBOU MPUPOJIE.

XOTs1 COTBOpEHUE XUBBIX CYLIECTB COCTABJSIET MpPeAMET pacCMOTpe-
HUS B IPYIrUX KHUIrax, BOMPOC HACTOJbKO BaxKeH, YTO Mbl CYMTaeM He00Xo-

JUMBIM OCTAHOBUTBLCA Ha HCKOTOPLIX €TI0 aCII€KTax U B HaCTOSIIEW KHUTE.

Kpymenne Teopuu 3B0JII00MHA

Teopus sBonIMKM SBAsIETCS (GuUIocoduUeil, KoTopass AaeT JTOXHOE

npeacTaBJI€HNUE O MUPE U MOPOKIAET HECOCTOATEJIbHBIC TUIIOTE3bI, ITPEAIIO-
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JIOXKEHUS M HepeaJbHbIe CIIEeHapUU, TIpecieaysl eIMHCTBEHHYIO 11eJIb - 00b-
SICHUTh BOBHUKHOBEHUME W CYIIECTBOBAHUE XMU3HU KaK MPOCTYIO IIEMb COB-
naneHuii. KopHu 3T10i1 punocodun yxomsiT B riaybOKyI0 IPEeBHOCTb M aH-
TUYHY10 [peuuio.

duynocodbi-aTEeNCTHI, a TaKXKe MPEJACTABUTEIN JAPYTUX UIEOTOTHYEC-
KMX HaIpaBIICHUWI, OTPUIIAIOIINAE MPSIMO MJIM KOCBEHHO MCTUHY COTBOpE-
HMS BCETO CYIIETOo, MPUHUMAIOT UACH 3BOJTIOMUU U IPOCTHO 3aIIUIIAIOT UX.

B TeueHue mosyTopa BEKOB 3BOJIOIIMOHHAS MBICJIb pSauach B Hayd-
Hble OJeXAbl, YTOOBI ONpaBaaTh ceds1. BeinBuHyTast B cepeauHe XIX Beka B
KayecTBe HAYYHOU TEOPHH, OHA IO CUX ITOp He IMOAKpPeIIcHa HUKaKMMHU Ha-
VYHBIMM OTKPBITUSIMM U 3KCIIEPUMEHTaMM, HECMOTPSI Ha BCE YCUJIUS €€
JIYYIIUX 3aIIUTHUKOB.

JlaGopaTopHbBIe ONIBITH ¥ MIPEATIOJOXKUTEIbHBIE PACUEThl OTHO3HAYHO
moKasaju, 4YTO IMOSBJICHHME aMUHOKHMCJIOT, Ha OCHOBE KOTOPBIX BO3HMKIIA
KM3Hb, HE €CTh pe3yJibTaT caydas. Kierka, KoTropas, COr1acHO TEOPUHU 3BO-
JIIOIIUU, 3apOAMIACh B MEPBOOBITHBIX, CTUXUUHBIX, 36MHBIX YCIOBUSIX, IO
CUX IOp HEe CUHTE3MPOBaHA B CAMBIX JIYUIIHNX, O0OPYIOBAHHBIX IO ITOCIEI-
HEMY CJIOBY TeXHUKU JlabopaTtopusix XX Beka. Hurnme B Mmupe, HecMOTps Ha
caMble THIaTeJbHbIE U MJIUTEJIbHbIE MMOUCKU, CPEIU MCKOIMAaeMbIX OCTAaHKOB
He OBbIJTI0 HaWJIEeHO HW OMHOUW TaK Ha3blBaeMO#l "TIPOMeEXYyTOUYHOU (hopmMbl",
KOTOpasl JOJKHa Obljla MPOJAEMOHCTPHPOBATH IOCTCIECHHBIM Mepexom OT
MPUMUTUBHBIX - K 00Jiee COBEPIIEHHBIM OpraHU3MaM.

B nmowuckax maHHBIX, HOATBEPXKIAAOIIUX TEOPUIO IBOJIOLMU, CTOPOH-
HUKU BTOW (uinocodum cBoMMU COOCTBEHHBIMU PyKaMU JOKa3zajlu, 4YTO
9SBOJIIOIMS HE MOTJIa OCYIIeCTBUTHCS BooO1Ie!

YenoBeKOM, KOTOPbI MEPBLIM 3aTOBOPUI 00 3BOJIOLIMU, OCOOEHHO B
TOi hopMe, KOTOPYIO OTCTAaUBAIOT TEMEPh €€ CTOPOHHUKM, ObIT aHTJIUACKUIA
ouonor-mooutenb Yapabz Pobept lapBuH. OH omyO0JMKOBaJd CBOU UAEU B
kHure "IIpoucxoxaeHne BUIOB MyTEM €CTECTBEeHHOTo oTOoopa”. B aT0i KHU-
re JlapBMH 3asIBJISLI, UTO BCE XXKMBBIE CYIIECTBA UMEJIU OOIIEero npeaka u npo-
M30LLJIM APYr OT Apyra ImyTreM ecTecTBeHHoro orbopa. Hambonee nmpucno-
COOJIEHHBIE K COOTBETCTBYIOIICH cpele OpraHu3MBbl IIepeaaBajn CBOU YEePTHI

IIOCJACAYIOIINUM ITOKOJCHUAM. HakomnneHHble B 10CTaTOYHOM KOJIMYECTBE B
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TEUYEHUE IEJIbIX 3TI0X, 3TU OJarONMpPUATHBIC IPU3HAKHU CITIOCOOCTBOBAIU Mpe-
BpAILEHUIO TIPEACTABUTEIEH OJHOTO BUa B COBEPIIEHHO APYTOW, OTIUYHBINA
OT UX NpeakoB Buja. TakuM oO6pa3zoM, OAMH BUA MPOU3OILIEST U3 APYroro, u
YeJIOBEK SIBISIETCS CaMbIM Pa3BUTBHIM MPOAYKTOM MEXaHM3Ma €CTECTBEHHOTO
oTbopa.

WUneun JapBuHa, mogxBaueHHbIE ONpeaeJeHHBIMU UIE0JOTUYECKUMU U
MOJUTUUYCCKUMU KpPyraMu, TOJYYUJIU OOJbIIYyI0 M3BECTHOCTh. OCHOBHAas
NpUUYMHA UX ycliexa COCTosijla B TOM, UTO YPOBEHb 3HAHUI B TO BpeMsl OblLI
HeJI0CTaTOuYeH, YTOObl PacKpbITh OLIMOOYHOCTh XO/Aa COOBITUM, Mpeaaarae-
Moro yueHbIM. Koraa /lapBUH BBIABUHYJ CBOIO TEOPUIO, €IlI¢ HE CYIIECTBOBA-
JIM TakKue NUCUUTJIMHBI, KaK TeHeTUKa, MUKpoOuogorus u ouoxumus. Eciu
Obl OHU CYILIECTBOBAJIM, BO3MOXHO, JIapBUH MOHSI Obl, YTO €TI0 TEOPUS aHTU-
HayJHa: MH(GOopMaIlus, onpeaesionas BUI, yKe 3anncaHa B reHax. M3ameHss
TFeHbl YyTEM €CTECTBEHHOTO 0TOOpa, CO34aTh HOBbIE BUIbI HEBO3MOXKHO.

B to Bpems koraa uneu JlapBuHa elle ObUIM HIMPOKO PACIPOCTPAHEHHBI,
aBCTpUiicKUii 6oTaHUK [perop MeHaeab oTKpbLI B 1865 roay 3aKOHBI HACJIEACT-
BEHHOCTHU. 3HaUeHUEe OTKPbITUSI MeHaens1 ObLI0 MPU3HAHO TOJbKO B Havaje XX
BEKa C poXJIeHHeM HayKu reHeTuku. HekoTtopoe BpeMs ciycTsl ObLIM OTKPBIThI
CTPYKTYpbI TeHOB 1 XxpoMocoM. OTkpeiTre B 50-x rogax monekynsl JIHK, comep-
Xalle reHeTHYecKyo nHhopMaluio, HAaHEC0 elle OJUH yaap Mo TeOPUU 3BO-
JIIOLMU, TOCKOJbKY MPOUCXOXKAEHUE OTPOMHOTO
koJimyectBa nHpopmanuu B JIHK HeBO3MOXHO
ObLIIO OOBSICHUTH LIEMOYKOM CaydyailHOCTEi.

bnarogapss AOCTUXXEHUSIM HayKU TeO-
pusl 3BOJOINUU TOJKHA OblJa OBl 0OKa3aThCs
Ha cBaJiKe UCTOPUU, OJHAKO ITOTO HE CIYyUu-
JIOCh. BbuUIM MpeanpuHsATbl MOMNBITKA OOHO-
BUTH €€ U IMMOCTaBUTh Ha O00Jiee TBEPAYIO HAyu-
HYI0 OCHOBY. BMecTe ¢ TeM COBEpIlIEHHO oue-
BHOIHO, UTO 3a BCEM 3TH CTOSJIM HEe HaydHEIE,

a UACOJTOTUYECKNE UHTEPECHI.

Bbrina BbBIABUHYTA HOBad TCOPUA 3BOJIIO-

UK, KOTopas MOJydMIa Ha3BaHUe "Heomap-

Yapnb3 lapBuH
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puHH3M". COTJIaCHO 3TOW TEOPHMM BUILI Pa3BUBAJIMCh B pe3yjabTaTe MyTa-
O, He3HAYNTEIbHBIX N3MEHCHM B TeHAaX, M HaUOOJIece IPUCITOCOOTIeHHEIE
BBIXKMBaJIU B pe3yJibTaTe eCTeCTBEHHOTo oToopa. Korma O0b110 10Ka3aHO, YTO
MEXaHM3MBbI, IPEIAI0XEHHbIE HEOJapBUHMU3MOM, He paboTaioT, U HeOOJIb-
IIUX W3MEHEHWI HEIOCTATOYHO IJIS CO3JAaHUS HOBBIX BUIOB XUBBIX CY-
IIECTB, CTOPOHHUKUA TEOPUM DSBOJIONHWM BBIIBUHYJIW HOBYIO MOIEb, HE
MMEBIIYI0 HU pallMOHAJIbHOIO, HM Hay4HOro o0bsicHeHMss. OHa moJiyduia
Ha3BaHue "TipepBaHHOe paBHoBecue". CoriaacHoO 3TOM MOIEIU XUBbIE CY-
IIeCcTBa OOJHOTO BUIAa BHE3aITHO ITpeBpalllaJiich B AIPyTUe BUABI, MUHYS Ka-
Kue-1ubo nepexoaHsie Gopmbl. JpyruMu ciaioBaMu, MOSIBJISUIMCh BUOBI, HE
MMeEIOIIKe 3BOJIOLMOHHBIX IpeakoB. Ilo cyTu nmena, Takue yTBEpKIACHUS
ObL1M npu3HaHueM akta COTBOpEHUS, XOTS HEOMAapBUHUCTH HUKOTIA HE
co3Hanuch Obl B 3ToM. OHM TIpejjiarajy caMble HeJleTible CIleHapuu pa3BuU-
TUS IpearojgaraeMbix coObTuii. HanmpuMep, OHM TOBOPUIIM, UTO IepBasi B
MCTOPUM NTHUIIA MOIJa COBEPIIEHHO HEOXMAAHHO M HEOOBSICHMMO BbLIY-
MUTHCS M3 diIa MpecMBIKAIONIErocs; o0UTaloOIMe Ha 3eMJIe TJIOTOSITHEIC
KWBOTHBIC TOIBEPTIUCH IMOJTHOW M HEOXMIAHHON MepecTpoiike, MpeBpa-
TUBLIUCH B TUTAHTCKUX KUTOB.

XoTs1 MOJIeJIb IpepBaHHOrO paBHOBeCU S Oblia elle 0oJjiee CTpaHHON U
SKCUECHTPUYHON, YeM HeOTapBUHMU3M, HEKOTOPBIC MaJICOHTOJOTH TPUHSIIN
ee C eIMHCTBEHHOI LeIbI0 MOJYYUTh BO3MOXHOCTh O0OBbSICHUTD IIPOOEIIBI B
psiiy HalIEeHHBIX MCKOMAaeMbIX OCTAHKOB, 00OCHOBAaTh HaJM4YKMe KOTOPBIX
HEONapBMHUCTCKAsI MOJeJIb OKa3ajlach He B cocTosHuu. OQHAKO enBa Jin
OBLIIO Pa3YMHO MBITATHCSI OOBSICHUTH HEJOCTAIOUINE 3BCHBS B IS 3BOJIIO-
LMY IITUL, HAIIpUMED, 3asIBJIEHUSIMU, YTO "ITULIA HEOXUIAHHO BbUIYIHUIACH
M3 siila IMpecMbIKaloIerocs”, MockKoabKy, M0 COOCTBEHHOMY IMPU3HAHUIO
CTOPOHHUMKOB 3BOJIIOLIMOHHOW TEOpWM, pa3BUTHE OIHOTO BUIA B IPYrou
TpeOyeT IIUTEIHHOTO W ITOJOXHUTEIHHOTO M3MEHEHUSI TeHETUUCCKON WH-
dopmanuu. OgHAKO MYTALlUU CIIOCOOHBI YXYAILIUTh FeHETUYECKYI0 UHMOP-
MallMIO, a He TOJIbKO YJIYYIIUTh €€ UM 100aBUTh K Hell YTO-HUOYIb HOBOE.
TakuMm oOpaszom, "OGoybliMe MyTallMu", MpeAIroJlaracMble MOJIECIBIO IIpe-
PBAHHOTO PaBHOBECHUS, MOIJIM TOJIbKO BBI3BAaTh COOM M YXYIILIEHUS B TeHE-

TUYEeCKON MHDOpPMALINHU.
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Mojenb IpepBaHHOTO PaBHOBECHS He ITpeacTaBiisijia coO00M Moceno-
BaTeJIbHOM TEOPUM M MCIIOJb30BajJach JUIIb B TeX cilydasix, KOrja MOIeIb
MOCTENMEeHHOTO U3MeHeHus He noaxoauaa. CornacHo yueHuto JlapBuHa, no-
CTEMEHHbIW Mepexoa OJHOro BMIa B APYroi Mmpeamnoiarana CylmecTBOBaHUE
IMPOMEXYTOUYHBIX BMAOB: TaKMX KaK MOJYITULBI-IIOJIYIIPECMbIKAIOLINECS
WJIV TTOJIypBIOBI-TIOTynIpecMbIKatomuecs. OQHaKo HU OHOW M3 TaKUX Tepe-
XOAHBIX (DOPM, HECMOTPSI Ha BCE YCUJIMS YUCHBIX-3BOJIOLMOHUCTOB, He Obl-
JIO HAiieHO B COTHSIX THICSY M3BJEYEHHBIX U3 3€MJIM MCKOMAEMbIX OCTAH-
KoB. CeroHsi CTOPOHHUKHU 3BOJIOLIMOHHON TEOPUM IMOHUMAIOT, YTO TaKHUe
CJIIOXKHBIE OpTraHbl, KakK TIjla3a, KpbUIbs, JerKue, MO3T U OpP., HEBO3MOXKHO
OOBSICHUTD C MO3UIIMI MOJEIN TTOCTETIEHHOTO U3MeHeHus. B Takux ciayda-
sIX OHM BBIHYXJEHBI MCKaTh NpuOexXuIna B GaHTAaCTUYECKUX ITOCTPOCHUIX

TEOPHUHN IIPEPBAHHOIO PaBHOBECHUA.

CymecTBYIOT JU KakKue-Ju00 MCKoOmaeMble OCTAHKH, MOJ-
TBEPKJAAI0IMe NOCTYJATbl TEOPUH IBOJTIOIUM?

CorlacHO TEOPUU 3BOJIOLNH, IEPEXOI OMHUX BUIOB B IPYTHUe MPOUC-
XOJUT MOCTENMEeHHOo, ILIar 3a ILIaromM, B Te€YeHUEe MHOTUX MUJIJIMOHOB JIET.
CrnenoBaTebHO, paccyXaasl JIOTUUECKU, B OTOT MePUOJ JOJXKHBI OBIIN CY-
IIEeCTBOBAaTh, CMEHSS IPYT IApyra, YyOOBUIIHBIE OpTaHU3MBI, TaK Ha3bIBac-
Mble "TepexoaHbie GopMbl".

Ecnau Obl OHU NeMCTBUTEIBHO MOSIBISIIUCH, MBI JOJI>KHBI ObIJIM OBI TTO-
BCIONY HaXOAWUTh MX MCKOMAaeMBle OCTAHKH, W WX IOJXKHO OBIJIO OBITh Ha-
MHOTO OOJIblIIe, YeM CYIIECTBYIOIIUX Cceiiyac BUIOB.

Tem He McHee HUTIC B MHpE - HU Ha 3eMJie, HU B TUIyOMHAX MOPS - 10
CHUX MOp He HalieHO HU OJHOro MCKOMNaeMOro opraHusma, MpeacTaBJsiio-
1ero co6oii mepexoaHyo GopMy MeXIy IBYMS KaKUMU-TM00 BUIAMMU.

CawMm JapBUH ITOHUMAJ, YTO OTCYTCTBHE AJaHHBIX O MEPEXOMTHEIX (hop-
Max gBjseTcsS HauboJiee YI3BUMBIM MECTOM €ro TeOpuHu, U OH OUEHb Haje-
SJICS Ha TO, YTO B OyIOyIIeM OHM, BO3MOXHO, OyoyT HalimeHBl. B KHUTE
"IIpoucxoxncdenue 6udo6"” OH MUcCAaI:

"Ecny onHM BUIBI BOBHUKAIU U3 APYIruxX BUJAOB MMYTEM MOCTCIIEHHOTO U3ME-
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HEHUsI, TO MOYEeMY Mbl HE HaXOJAUM MHOTOYMCJICHHBbIE MepexoaHbie HOPMBbI?
TTouemy HeT Gecrmopsiika B MPUPOJE, a BCe BUABI CTPOro ompeaeieHbi?.. U
€CJIM, COTJIaCHO TeOpUHU, OECUMCIICHHBIE TTepeX0oaHbie (POPMBbI JOJIKHBI ObLINU
CYILIECTBOBATh, ITIOYEMY MbI HE HaXOAUM MX B U300MJIUU B 36 MHOI Kope?..
[ToueMy B CIIOSX 3€MJIM, OTHOCSIIMXCS KO BPEMEHU IT€PEXOMHBIX YCIOBUIA
KU3HU, Mbl HE HAXOJMM COOTBETCTBYIOIIMX 3TUM YCIOBUSIM MPOMEXYTOYHBIX
BUAOB? DTU MBICJIU AOJTO HE NaBalu MHE noxos" %8,

JlapBuH ObII abOCOJIIOTHO MpaB B CBOMX COMHEHHUAX. DTa Ipobdiema
Oecnokouja U APYTUX 3BOTIOLUMOHUCTOB. M3BeCTHBIN aHTIMIACKUI MajleOH-
ToJior Jlepek B. Diinxep npusHaeT 3TOT CMYyLAKIIUMIA MHOTUX QaKT:

"Borpoc B TOM, 4TO, MOAPOOHO M3ydyash UCKOIMAaeMble OCTAHKU ¢ TOYKH 3pe-

HUS TTOpsiiKa MOsIBJICHUS BUAOB MJIM CAMUX BUIOB, Mbl BHOBb U BHOBb OOHA-

pyXuBaeM He IOCTeIIeHHOE pPa3BUTHE BUIOB, a HEOXUIaHHOE BO3ZHUKHOBE-

HUE OJHOM IPYIIILl OPraHU3MOB 3a CUET apyroﬁ"log.

Pa3pbiB B 11enu MajaeoHTOJOTMUYECKUX HAXOJA0K MCKOIAaeMbIX OCTaH-
KOB HeJIb3s 00bSICHUTH TEM, UTO €llle He HaOpaHO JOCTATOYHO MaTepuansa u
YTO HeJOCTalolINe 3BeHbsI KOraa-Huoyab oyayT HaingeHsl. [Taneontonor T.
Hesun JIxxopax oO0bsICHSIET 3Ty NPUUYUHY TaK:

"HeT He0OXOAUMOCTHU U3BUHSTH ce0sT OEAHOCTHIO MCKOMMaeMOro MaTepuana. B

KaKOM-TO CMBbICJI€ OH CTaJ CJAUIIKOM OOINMPHBIM, ¥ HOBbIE HAXOAKHU MOCTY-

narT ObICTpee, YeM yuyeHble CIOCOOHBI UX 00paboTaTh. TeM He MeHee MCKO-

o wl10
naeMblii MaTepuaa Mo-MpexkHEeMY COCTOUT U3 OAHUX MPOOETOB .

Kusup Ha 3eMie BO3HHKJIA BHE3ANMHO U B CAMBIX
coBepmeHHbIX (hopmax

HMccnenoBaHue 3eMHBIX CJIOEB M MCKOMAaeMbIX OCTAaHKOB MOKa3bIBaeT,
YTO XKMBBIE OPraHU3MBbI ITOSIBUINCH OJHOBpeMeHHO. CaMblil cTapblil 3¢ MHOM
CJ0¥i, B KOTOpPOM ObUIM OOHAapyXeHbl MCKOMAaeMble OCTAaHKHW >KMBBIX CY-
11eCTB, MPUHAAIEKUT KeMOpUICKOMY MEePUOIYy, U €ro Bo3pacT COCTaBJIsIET
NIThCOT TPUALIATH - MATHCOT ABaALATh MUJIIMOHOB JieT. OOHapyXKeHHbIe B
cJ10€ KEMOPUIMCKOro nepuoaa XMUBbIE CYLIECTBA BO3HUKIIM BHE3AMHO U HE

uMenun npeakoB. MX KoamuecTBO M pa3HOOOpasue CTOJb BEJIWKO, U OHU
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BO3HUKJM CTOJIb HEOXMUIAHHO, YTO 3TO YAUBUTEIbHOE COOBITME B HAYYHOM
MMpE CTalo U3BECTHO KaK KEMOPUINCKUIT B3PHIB.

BoapmMHCTBO OpPraHM3MoOB, OOHAapyXEHHBIX B 3TOM CJIOE, HMMCIOT
pa3BUTHIE OpTaHbl, TaKME KakK IjJa3a U CUCTEMBbI, HallpuMep, KpoBooOpaIe-
HUS WU XKa0pbl, MPUCYIIUE TOJbKO BHICOKOPAa3BUTHIM opraHnusMam. OnHa-
KO B MCKOIaeMbIX OCTaHKaX HEeT HMKAKWUX MPU3HAKOB CYIIECTBOBAHUS Ka-
KUX-T1M00 MpeaKoB 3TUX OpTaHM3MOB. Puuapm MoHecTapcKuii, pemakTop
KypHana "Hayka o 3emJje", Tak MUILIET O BHE3aITHOM BO3HUKHOBEHUM XKU-
BbIX OpTaHU3MOB:

"[MoaMuyTuapaa JieT TOMY Has3aa MOSBUIUCH YAUBUTEIBHO CIOXHBIE (OPMBI

XKMNBOTHBIX, KOTOPbLI€ Mbl HAXOAUM " cefiyac. DTOT MOMEHT B CaMOM Hauvalie

KemOpuiickoro nepuoja 550 MUIJMOHOB JIET Ha3aJd OTMEUYEH BOJIOLIMOHHBIM

B3PBIBOM, B PE3YJIBTATE KOTOPOIO MOP# OBLIU 3aceIeHbI NNEPBbIMU CJIIOXKHBIMU

opraHu3MaMu Hauiero mupa. PazHooOpa3HbIll XKMBOTHBI MUP HallUX AHEH

yXe CYIIeCTBOBaJ B paHHEM KEMOPUICKOM MepUoie, U €ro ooOuTaTeau ObIIU

Tak Xe OTJIMYHBI APYT OT Apyra, Kak u ceitgac"!!,

bynyuyn He B COCTOSSHMM HaWTM OTBET Ha BOMNPOC, KaKUM 00Opa3om
3emJis okaszajlaChb 3aceJIeHHOM ThicsiYaMM pPa3JUYHbIX BUJOB XKUBOTHBIX,
SBOJIIOIMOHUCTHI IPEATIOIOXUIN CYIIIeCTBOBAHNE JOKEMOPUIICKOTO IIePHO-
a, IPOJOJXKUTEIbHOCTh KOTOPOTO COCTaBJIsIa ABaAllaTh MUJIJIMOHOB JIET.
DTOT IpeanoaaraeMplii Mepuo MOJYyYUI Ha3BaHUe "IBOJIOIMOHHBIM MTPO-
6en". J1o cux Imop HeT HUKAKHUX TaHHBIX, O0OBSICHIIOIINX 3TO ABJICHUE, U IO~
HSITHUE "DBOJIOIMOHHBIN NPpoOea" M0 CHX ITOP OCTACTCS TYMAaHHBIM.

B 1984 rony Obliu HalineHBI UCKOMAaeMble OCTAHKM CJIOXHBIX Oecro-
3BOHOYHBIX B UeHraxaHre, pacnoJio)keHHOM Ha LeHTpajdbHOM rmjato FOH-
HaHa B ropHbIx paitoHax IOro-Boctounoro Kutas. Cpenu HUX ObUIN TPUTO-
OWTHI, BUA BBEIMEPINUIT, HO He MEHEe CIIOXHBIN IO CTPYKType, YeM COBpe-
MEHHBI BUI OCCITO3BOHOYHBIX.

IIBenckuit yueHbii-nmagseoHtojor Credpan beHrcToH, pa3aensouimii
9BOJIIOLIMOHHBIE UAEU, OOBSICHSIET 3Ty CUTYALMIO CIAEAYIOIINUM 00pa3oM:

"Ecin kakoe-i1ubo coObITHE B UCTOPUU XKU3HU Ha 3eMyie HAallOMUHAET HaM

MU®OBI 0 COTBOPEHUHM YeJOBEKa, TO 3TO - HEOXKMIAHHO BO3HUKIIEE Pa3HO00-

pa3uc MOpCKOﬁ KHN3HU U BBICTYIIJIECHUE MHOTOKJIECTOYHBLIX OPraHM3MoOB B Ka-
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AOKA3AHO, HYTO 3ABOTJINBO XPAHMU-
MbIE UCKONAEMbIE CBUAETEJIbCTBA
9BOJIIOUUN HE UMEIOT HAYYHOroO
OBOCHOBAHUS.

BHM3y: ckOnaeMbie OCTaHKU APEeBHEN pbi-
Obl uenakaHTt (Coelacanth), BospacT KoTo-
poii coctaBnsieT 410 MUNJIMOHOB NeT.
CTOPOHHUKN TEOPUM IBOJIIOLUM YTBEPXAa-
nu, 4TOo 3Ta pbIGA NpepcTaBnaeTr coboit
9BOJIIOLUOHHYIO CTaguio BO3HUKHOBEHUS
3eMHOBOAHbIX. DTO YTBEpXAeHue onpo-
Bepraetca Tem ¢pakTom, 4To Gonee copoka
XUBbIX 3IK3emMmnnapoe uesiakaHTa
(Coelacanth) Gbinu noiimaHbl 3a nocnea-
Hue 50 neT, n, cnepoBaTesibHO, OHa Npep-
cTaBngeT co6oii BnosiHe O0bI4YHYI0, A0 CUX
Mnop CyLECTBYIOLLYIO PbiOYy.

CnpaBa: Mckonaembie OCTaHKU ApeBHeili-
wei nTuubl apxeonTtepukc, Xuewen 135
MWIUJIMOHOB JieT TOMY Ha3aa. C‘-IVITaeTCSI,
4YTO 3TOT Npepnonaraembiii NpeaoK coBpe-
MEHHbIX NTUUW npou3owen oT gUMHOo3aBpa.
Mccnenoaauml ncKonaembiX OCTaHKOB MNMo-
Kaszanu, 4To apxe-
ONnTepUuKkcC - BbiMep-
waa nTuuda, KOTOo-
pas korpa-to o6na-
pana  cnocoGHoc-
TblO JleTaTb, HO NO3-
Xe yTpatuna ee

YECTBEC ,HCP'ICTBYIOHIHX JIUI] B 3KOJIOTUU U 3BOJIOLUU. HOpa3I/ITCJ'[I>HOC n HE-
00BsIcHUMOE A5 JJapBrHA COOBITHE IO CUX ITOP CMYIIAET U BCEX H.':lc"1 12.

HeoxunanHoe mosiBJIeHHUE CIOXHBIX XMBBIX CYLIECTB, HE UMEIOLINX
MNpPEeIKOB, CTOJb X€ MOPa3uTeJbHO U HEOOBSICHUMO JIJIsI COBPEMEHHbBIX 3BO-
JIIOLIMOHNUCTOB, KaK 1 Mg JapBuUHA CTO TPUIOIATH IISATh JIET TOMY Ha3anm. 3a
MOJITOpa CTOJIETUS OHU HE NMPOABUHYJINCH HU Ha IIar B 00ObICHECHUHM (haKTa,
cMmyTuBIiero JlapsuHa.

MckomaeMble 0CTAaHKHW CBUAETEIBCTBYIOT O TOM, UTO KMBBIC OpTaHU3-
MBI HEOXUTAHHO TTOSBJISJINCHh B X COBpEMEHHOM (popMe, a He pa3BUBAINCH
OT MPUMUTUBHOTO COCTOSIHUS K 00jiee cioxkHOMY. OTCYTCTBHUE IMEPEXOTHBIX

¢opM CBOMCTBEHHO HE€ TOJLKO KeMOpHMiiCKOMYy Tepuoay. Tak u He OBLIO
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HalIeHO HU OJHON TMepexoaHol (GopMbl, MOATBEPXKAAIOLIEH NMpearnoJarae-
MO€ 2BOJIIOLIMOHHOE pa3BUTHE MO3BOHOYHBIX - OT PbIObI 10 aMGuUOUU, mpe-
CMBbIKAIOIIMXCS, MTUIL U MJekonuTalomux. Kak cieayet u3 psgjaa mckormnae-
MBIX OCTAHKOB, KaXJblii BUI TOSBJSJICS BHE3alHO, B €0 COBPEMEHHOM
¢dopMe, TTOJTHOI U COBEPLICHHOIA.

M3 BhlllecKa3aHHOIO CJENyeT, YTO XMBbIE€ CylIeCcTBa MOSBUJIKCH HE

OyTeéM 9BOJIOIIMH. OHu ObLIU COTBOPCHBLI.

PAJIIBCUPUKALIUUN ®POPM
SBOJIONMOHHOI'O PA3BUTHUA

ITonnenanHbie peKOHCTPYKIUHN

[TaseoHTONMOTMYECKHUE HAXONKHM - €IMHCTBEHHBI MCTOYHUK ITOJIyYeE-
HHs OaHHBIX, JOKAa3bIBAIOIINX MPaBUIBHOCTh TeopuUU 3Bodouuu. OgHaKO
TIIaTeJIbHBIC W HEIpenyOeKICHHBIC MCCIECIOBAaHUS 3THX HAaXOJOK CKopee
pa3006/1a4aioT, a He moaaepXuBaloT ee. TeM He MeHee MpeaB3sThie TOJKOBa-
HUST HalJeHHBIX MCKOMAaeMbIX BBOIIT B 3a0JyxKaeHUEe MyOIUKY M CO3HAI0T
BIICYATIEHWE, YTO 3TU HAXOJKHM SIBISIIOTCSI MOATBEPXKIACHUEM TEOPUM 3BO-
JIIOTMH.

To 06CTOSATENBCTBO, YTO HEKOTOPHIE MCKOMAaeMble MOXHO ITO-pa3HO-
MY IpeACTaBUThb, UrpaeT Ha PYKYy CTOPOHHUKAM TEOPUHU. BONBIIMHCTBO
HaiJeHHbIX KUCKOMAEeMbIX OPTAHU3MOB - 3TO JIMIIb OTACAbHbIE U BeCbMa He-
MOJIHbIE (pparMeHThl KOCTEi, MO3TOMY MX TPYIHO UIAEHTUGMUILIUPOBATH, C
OIHOM CTOPOHBI, M JIETKO MPOU3BOJbHO TOJKOBATh - ¢ Apyroii. He yausu-
TeJIbHO, YTO OCHOBaHHBIE Ha TAaKOM CKYIHOM MaTepuajie PeKOHCTPYKIIUU
(Momenn U PUCYHKH) SIBJISIOTCS JINIIb OTpaskeHUEM IpeacTaBIeHUN YUeHBIX
O COOTBETCTBYIOLIEM OPTaHU3ME, CO3JaBAE€MOM C €IMHOW LEIbI0: MOATBEP-
IUTh OCHOBHOW Te€3UC Teopuu 3Bodouuu. BusyanbHas uHdopmaius oka-
3bIBAC€T Ha JIIOJel OOJIbIIoe BO3AEiCTBUE, BOCCTAHOBJICHHBIC MOIEIU KU-
BOTHBIX, CYIIIECTBYIOIINE JIUIIb B BOOOPaXkKeHUU YUYCHBIX, UCTTOIb3YIOTCS TSI
TOTO, YTOOBI YOCOAUTH HAC B TOM, UTO MOJOOHBIE CylIecTBa ACHMCTBUTEIHLHO
KOTIa-ToO OOMTanm Ha 3eMiie.

O06pa3bl 4eJT0BEKOIMOJOOHBIX CYIIECTB OOBIYHO BOCCTAaHABJIMBAIOTCS
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Mo OOAHOMY 3yOy WJM Mo ¢parMeHTy HUXHEH 4YearocTH (MaHAUOYIB) WU
njeyeBOil KOCTU U CEHCALlMOHHO MPEeNoJHOCSATCS MyOJMKe KakK 3BEHbS B
9BOJIIOLIMU YeJoBeKa. B mpeacTaBieHUUM MHOTMX TaKuMe PUCYHKU ChITpaliv
0oNBIIYIO POJIb B GOpMUPOBAHUM 0Opa3a "MPUMUTUBHBIX JTIOHEi".
HMccnengoBaHusi, OCHOBaAaHHbIE Ha OCTaHKaxX KOCTEH, MOTYT pacKpbITh
TOJIBKO caMble OOlIME YepThl COOTBETCTBYIOLIUX OPTaHU3MOB, B TO BpeMs
KaK OTJMYUTEJbHBIE XapaKTEPUCTUKU MPUCYTCTBYIOT B MITKMX TKaHSIX, KO-
TOpbie cO BpeMeHeM pacnajaaiTcs. [IpousBojbHOE TOJKOBAaHUE MITKUX
TKaHel naeT MpOCTOp BOOOpakeHUIO HccliedoBaTesi-pecTaBpaTtopa. Bot
KaK ONUCHIBACT NTaHHYIO CUTyalnio DpHCT A. XyTeH u3 [apBapackoro yHu-
BepcUTETA:
"[TonpITKa pecTaBpUPOBaTh MATKWE YacTH - ellle 6oJiee pUCKOBAHHOE IEeJIOo.
TyOnI, rna3a, yliM U1 HOCOBOM BBICTYIT HE OCTaBJISIIOT HUKAKUX TMOJACKAa30K Ha
COOTBETCTBYIOIIMNX KOCTHBIX YaCTAX. BbI MOXeTe C JIETKOCThHIO npuagaTrb 4€pe-
Iy H€aHACpTaJblla YEPTHl IIMMIIAH3C UJIN (I)I/II[OCO(DB.. DTU TaK Ha3bIBaeMble
pecraBpal APEBHUX TUIIOB Y€JIOBEKAa HE€ MMCIOT IPAKTUYECKU HUKAKOIO
HAYYHOTO 3HAYeHUSs U TOJbKO JE30PUEHTUPYIOT NMyOauKy... [loaToMmy He no-

BepsiiTe HUKaKUM peKOHCTpYKL[I/IHM"l 13,

Ilognenka HCKOMaeMbIX OCTAHKOB

Bynyum He B COCTOSTHUM HAWTHM JOKa3aTeJIbCTBA TCOPHUU DBOIIOLIUU B
pALYy MUCKOMAaeMbIX OCTAHKOB, HEKOTOPbIE YUYeHble MpeANpUHUMAIU TOTBITKA
C03/aTh CBOM COOCTBEHHBIE JK3eMIUIApPHI. Takue MOMNBITKA, M3BECTHBIE ITO
SHIUKJIIOMEINSIM KaK "2BOJIOIMOHHBIE MOAAEIKN", CO BCel 0OYEeBUIHOCTHIO
JOKa3bIBAIOT, UYTO TEOPHUSI IBOJIOLIMU - 3TO Uaeosorus u puiocodus. Ha 1Byx

II€HYaJbHO U3BE€CTHLIX MOAACIKAaX TaKOro poga Mbl OCTaAHOBUMCA HMNXKE.

IIunTnayHcKuii 4eaoBeK

B 1912 romy m3BeCTHBI# Bpad U JIOOUTEIb-TIadeoHTOI0T Yapas3 Jday-
COH BBICTYITUJI C 3asIBJIEHUEM, YTO OH OOHAPYXUJ YeTI0CTh U (hparMeHTHI ye-

penHoit KocTH B maxTe B paiioHe [MuntnayHa B AHTIMU. XOTS 4eper MOXOaua
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Ha YeJIOBEUECKUIi, YeIOCTh Oblia
OoJsiblIe TOXOXXa Ha 00Ee3bSIHbIO.
OTU 00pa3ubl CTadu H3BECTHBHI
KaK "NUITIAYHCKWU 4YeIOBeK",
MPEeaNOJIOXNUTEABHBIA  BO3pacT
koToporo coctasystr 500000 mer.
MHorHe roabl 3Ta HaxoJKa CYM-
Tajgach aOCONIOTHBIM J0Ka3aTellb-
CTBOM 3BOJIIOLIMM YeJIOBEKa.

B 1949 romy yuyeHble emie
pa3 M3yYMIW HaXOAKy U MPUIIIHN
K 3aKJIIOUEHUIO, YTO 3TO MOAAEII-

Ka, y KOTOpOii uepen yeloBeka, a

YeJIIOCTh - OpaHTyTaHTa.

MuntpayHckuin YyenoBek:
nckonaemoe-nogaesnka

WUcnonb3ys dayopecieHT-
HBIII MeTON OaTUpOBaHUS, yuye-
HBIe YCTAHOBWJIM, YTO BO3pacT 4yepera BCETO JIMIIb HECKOJIBKO THICIU JIET.
3yObl Ha YEJIOCTU OpaHIyTaHTa MCKYCCTBEHHO CTOYEHBI, a MPUMUTUBHBIC
OpYyIus, KOTOPbIE OUEHb K MECTY OKa3aJUCh PSIIOM C UCKOMAaeMbIMU OCTaH-
KaMHM, TakKxXe Ipy0as MmoAae ka U 3aTOYeHBl MHCTPYMEHTaMU, CACJIaHHBIMU
n3 ctanu. [Tocae TmaTeabHBIX UCCIIeTOBaHM, mpoBeaeHHbIX OKnu, Beiime-
poM u Kmapkom B 1953 roay, mybinKe cTajo U3BECTHO 00 3TOU moamesnke.
Yepenm mpuHaIiIekaa 9eJIOBEKY, XKUBIIeMY IAThCOT JIeT TOMY Ha3al:, a MaH-
IUOyasipHas KOCTh - HeAaBHO yMeplueil o0e3bssHe. 3yObl OBbIIU PaCIIOIOXKE-
HBl B PSIT 1 BMOHTUPOBAHBI B YETIOCTh, a CYCTaBbl MOAMUICHBI HANTUJIbHU-
KOM, YTO OOJI3KHO OBLIO TIPUAATH UM CXOACTBO C YEJIOBEUYSCKMMM. 3aTeM Ha
BCE YacTU ObITI HAaHEeCEeH B BUJE IMATEH OMXpoMaT KaJlvs, Y4TOObl MpUaaTh Ha-
XO0AKe APEeBHUN BUJA (MSATHA Mcye3alu MPU TMOTPYXKEHUU B KUCIOTY). Jle
Tpoc Knapk, onuH n3 pacKphIBIIUX MOIICIKY YICHBIX, HE MOT CKPBITh CBO-
ero YAMBJICHUS:

"CBUIETENICTBA NCKYCCTBEHHOM 00paboTKu 6GpocarTcs B ritaza. OHU CTOJIb OYe-

114
BUOHBI, YTO HEBOJIbHO BO3BHUKAECT BOIIPOC: ITOYEMY MX HE 3aMECTUIIU paHI)IHC?" .
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HeOpackckuii ye1oBeK

B 1912 rony I'eapu @. Oc60opH, 1UpeKTOp AMEPUKAHCKOTO MYy3es eC-
TECTBEHHOW MCTOpUM, OO0OBSIBUI, UTO HallleJ B 3anagHoi yactu HebOpacku,
okoyio CHeiik bpyk, KopeHHOIi 3y0 BpeMeH InoleHckoro nepuoaa. I[pen-
MOJIOXKUTEJIbHO, 3TOT 3y0 o0JlamaeT 0COOEHHOCTSIMU KaK YeJOBEYECKOTo,
Tak U 00e3bsIHbEro 3yoa.

Havajicst HaydHBINM CITOp: OAHMW CUYUTAIN, 9YTO 3y0 ITPUHAIIEXKAJ TTUTE-
KaHTPOMY, IPyTUE ITojarajn, 9TO OH OOJIbIIe HalTOMUHAET 3yObl COBpEMEH-
HOTO YeJIOBeKa. DTa BhI3BaBIasl TaKMe XapKUe CIIOPHl OKAMEHEIOCTh K-
POKO M3BECTHA MOJ UMeHeM "HeOpacKcKoro uesoBeka". OH TakxXe MOJydua
HayyHoe Ha3BaHue 'xecrneponuTeK xapohabakyku" ("Hesperopithcus
Haroldcooki").

MHorue u3BecTHble yuyeHble noanepxaiu OcbopHa. beliu caenaHbl
OCHOBaHHBIC Ha ¢AMHCTBEHHOM 3y0€ PUCYHKU PEKOHCTPYKIIUU TOJOBHI U
Teja HeOpacKCKOro yejaoBeka. bojee Toro, mosiBUJINCH €ro U300paKeHUsI C

LEJOM CeMbEM.

KapTuHa, co3paaHHas Ha OCHOBe OAHOro HaipaeHHoro 3y6a, Obinia ony6nuMkoBaHa B
"UnniocTpnMpoBaHHbIX NIOHAOHCKUX HOBOCTaX" 24 uiona 1922 ropa. CTOPOHHUKM
Teopuu 3BOJNIIOLUU ObIIM O4EHb pa304YapoOBaHbl, KOrA4a BbISICHUJIOCb, YTO 3TOT 3y0
npuHaganexarsn He 4YeJsioBeKy U He 00e3bSIHONOAO0OHOMY CYyLLECTBY, a BbiMepLUEMY
BUAY CBUHbU
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B 1927 rony OblIu HaliieHBI APYTHE YaCTU 3TOro cKeyieta. HoBbie Ha-
XOAKW MPOAEMOHCTPUPOBAIU, YTO 3y0 He NMpUHAIIEXal HU YeJIOBEKY, HU
obe3bsiHe. bblI0 ycTaHOBIEHO, UTO 3TO 3y0 MCUE3HYBIIIETo BUuaa IUKOI aMe-

PUKAaHCKOM CBUHBYW, U3BECTHOM KakK "mpocTeHHormnc" ("prosthennops").

Bl iu y yesioBeka u 00e3bsiHbI 00IIUIA IpeaoK?

CorylacHO TEOpUM 3BOJIOIMU, YEeJIOBEK M COBpPEeMEHHasT 00e3bsHa
MMeId O0LIMX MPeAKOB. DTH CylLlecTBa CHavajla pa3BUBaJMCh ONMHAKOBO, a
3aTeM OHMU IMOUIJIM IO Pa3HbIM BETBSIM 3BOJIIOLIMU, M OJHU CTaJX COBPEMEH-
HBIMU 00€3bsIHaMM, a IPYyTUe - COBPEMEHHBIMHU JTIOAbMHU.

O6mumit mpesoK yejioBeka M 00e3bsIHBI Ha3bIBAaeTCSI "aBCTPaJOIIUTEK ",
YTO 3HAYUT "I0KHOaMepuKaHcKas o0e3bsiHa". CyllecTBOBAIMN pa3Hbie TUIIBI
aBCTPAJIONUTEKOB, BBIMEPILIErO APEBHEr0 BUAa 00€3bsSH: OJHU M3 HUX -
GospIINE M KPEMKUE, NPYTUE - MAJIEHBbKNE U CladbIe.

ITo MHEHUIO CTOPOHHUKOB 3BOJIIOLIMOHHOW TEOPUHU, CIEAYIOLIAsd CTy-
IeHb 2BOJIOIMM YeJoBeKa - COOCTBEHHO "xoMo", T.e. yenoBekK. CyliecTBa
n3 pa3psga "xomMo" 0ojee pa3BUTHI, YeM aBCTPAJONUTEKN U HE OYEeHBb OTJIM-
4alTCs OT COBPEMEHHBIX Joaeii. CuuTaeTcs, YTO COBpEeMEHHbBII "XOMO ca-
nueHc" (4eJJoBEeK pa3yMHBII) chopMUpOBaJicsl Ha caMOii MocJieaHel cTaauu
SBOJIIOLMUA 3TUX BUIOB.

Ha camoMm Xe gesie aBCTpPaJOIUTEKH - 9TO BbIMEpPILIME BUIbl 00€3bsIH,
a cylecTBa U3 psjga "XoMo" BISIOTCS MPeACTaAaBUTEISIMU Pa3IUIHBIX YeJio-
BEYECKMX pac, XMBIIMX M HCUYE3HYBIIMX B mpolraoM. UYToObl mpuaaTh
3aKOHYEHHOCTb CXeMe 3BOJIOLUHU YeJIOBEKa, MCKOITaeMble OCTAHKH pa3Iny-
HBIX BMIOB 00€3bsH M 4YeJOoBeKa OBbIIM pPACIOJOXEHBI B MOPSAKE
BO3pacTaHus uX pa3MepoB. OIHAKO KUCCIeI0BaHUS IT0KA3aJIn, YTO YCTPOECH-
HBIi TAKUM 00pa30oM DS HUKAK HE MOApa3yMeBaeT 3BOJIOLMOHHOIO MPO-
necca. HekoTopble U3 nmpeamnojaraeMblX MpeaKoB YeloBeKa ObLIM Ha CaMOM
nene obe3bssHAMU, JAPYTUE Xe - CaMbIMM HACTOSINIUMU TPEACTABUTEISIMU
YeJ0BEYEeCKOro BUaa.

JlaBaiiTe pacCMOTPHUM aBCTPAJIOMMUTEKOB, KOTOPHIE, COTJIACHO 3BOJIO-

IIMOHHOM TEOpUM, HAXOASITCS Ha IMEePBOM CTaAUU SBOJIOIMH YeJTIOBEKa.
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ABCTpaJIOI[I/[TeKI/l: BbIMEpIIHE 00€e3baHBI

DBOJIOLMOHUCTBl YTBEPXKIAIOT, UTO aBCTPaJOMUTEKM - Hauboiee
NPUMHUTUBHBIC ITPEIKN COBPEMEHHBIX JIIOAE. DTO APEBHUI BUI CYIIESCTB C
¢dopmoil yepena, KaK y COBpEMEHHBIX 00€3bsIH, HO C MEHBIIUM OOBEMOM.
Kpowme Toro, aTu cyuiectBa o0agaiu TaKMM BakHbIM CBOMCTBOM, KaK IBY-
HOTOCTbH, KOTOPOE yKa3blBaeT Ha TO, YTO OHU SABIISTIOTCS MpeaKaMU YeJIOBE-
Ka.

ITo cmocoOy mepeaBuXeHUsI 00e3bsiHA U YeJIOBEK pa3iudHbl. YensoBek
- eIWHCTBEHHOE CYIIECTBO, KOTOPOE CBOOOAHO MEepEeaABUracTCs Ha ABYX HO-
rax. Hekoropble >XMBOTHbIE Takxke 0071agal0T OrpaHMYEHHOI CIOCOOHOC-
ThIO TIEPEABUTaThCS TAKUM 00pPa30oM, HO CKeJeT Y HUX - CTOPOJICHHBI.

ABCTpaJIONIUTEKN XOOUJIN B CTOPOJICHHOM ITOJOXEHUHU B OTJIUYUE OT
npsMoXoasaiIero yeaoBeka. OQHaKo maxke orpaHUYeHHAs] CIIOCOOHOCTD Ie-
peaBUTaTbCs Ha ABYX HOTrax Jaja OCHOBAHMS 3BOJIOLMOHMCTAM MPUIIMCATh
3THUM CyIIecTBaM IIPaBoO OBITh MpeIKaMU YeJoBeKa.

IlepBbie maHHBIC, OMMPOBEPralOIINe TOJIOCIOBHBIC YTBEPXKICHUS 3BO-
JIIOLIMOHUCTOB O JBYHOTOCTM aBCTPAJONUTEKOB, ObLIM IMOJYYEHBl CaMMMU
3BOJIIOIIMOHKMCTAMU. bollee TIIaTeIbHBIC UCCIETOBAHUS NCKOTaeMBIX OCTaH-
KOB aBCTPAJONMMUTEKOB 3aCTaBMJIM JaXe CTOPOHHUKOB 3BOJTIOIIMOHHON TeO-
pMU NIPU3HATH, YTO 3TU CYIIECTBA OBUIM "CIUIIKOM" 00€3bIHOTOIO0OHBIMH.
B cepenune 70-x ronoB Yapab3 E. OkcHap, u3ydyass aHaTOMUYECKOe CTpoe-
HME MCKOIIaeMbIX OCTAaHKOB aBCTPAJIOMUTEKOB, YCTAHOBUJ CXOICTBO MEXIY
CTPOEHMEM CKejieTa aBCTpaJoNUTeKa U COBPEMEHHBIX OPAHTYTaHIOB:

"BaxxHasi 4acTh COBPEMEHHOTO TpeACcTaBIeHUsI 00 IBOJIOIUU YeJOBEeKa OC-

HOBBIBAETCS Ha U3y4YeHUU 3y0O0B, YesJIoCcTell U (hparMEeHTOB yepela ucKormae-

MbIX OCTAHKOB aBCTpaJOIIMUTEKA. Bce onn YKa3bIBawT Ha TO, UTO TECHOM CBsI-

31 MEXY JAUHUen pPa3BUTUA YCJIOBEKA N aBCTPAJTOINUTEKA HE CYLICCTBYCT. HUc-

KOormaeMbI€ OCTaAaHKH TOPpUJJI, IIUMIIAH3C U ﬂ}Oﬂeﬁ pa3JIMUYHBbI. KOFL[& aBCTpa-

JIOIIUTEKU MU3Yy4YarTCd KaK OTACJbHAadA Irpylia, TO BbIABIACTCA UX CXOACTBO C

OpaHTyTaHTOM, a He C yemosekom”' 1.

B 1996 roay ¢ moMol1i b0 KOMIBIOTEPHOU rpacd KU aHTJIMIICKUI aie-

OHTOJOT KpOMHTOH Jokaszall, 4To KOMGI/IHI/IpOBaHHaH nmoxoaka aBCTpaio-
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MATEKOB, MPEAMOJOKUTEIHbHO XOONBIINX Ha IBYX HOraX, HO B CTOPOJICHHOM
IMOJIOXKEeHU M, OBlIa a0COJNIIOTHO HEBO3MOXHaA. JKBOe CYyIIECTBO MOXKET XO-
IUTh T10O0 mpsIMO, JTUO0 Ha yeThipex Horax. CyInecTBa ¢ MPOMEXyTOUHBIM
TUTIOM ITOXOJAKW HE MOTJIM BBIXUTH BCJIEACTBUE TPEOYIOIIMXCS OTPOMHBIX
3aTpaTr SHEePTUHU. DTO O03HAUYAeT, YTO aBCTPAJONMUTEKHN HE MOTJIN OBITH OMHO-
BPEMEHHO ABYHOTMMU M UMETh CTOPOJICHHYIO OCaHKY.

OnHako caMble BECKME 10Ka3aTeJbCTBa TOTO, YTO aBCTPAJOTIMTEKN HE
OBUIM IBYHOTMMM, IIPEACTaBICHBI CIICMAJIUCTOM B 00JaCTU aHATOMUU
®pegom CriypoM U ero rpyIioil u3 oTae/IcHUsI aHaTOMKUU YeJloBeKa U OMO-
JIOTHH KJIETKH JIMBepIyIbCKOTO YHUBEPCUTETA B AHTIINN.

DTU ydeHbIE, MCCIEIOBABIINE MEXaHU3M paBHOBECHUSI, OOHaApYyXKeH-
HBIl B YIMTOYHOM 3aBUTKE yXa IBYHOTHX, YOeIUTEJIbHO ITOKa3aau, 4TO aB-
CTPaJONMUTEKN HEe MOTJIA OBITH IBYHOTUMMU CyIIeCTBaMU, M, CIEIOBATEIBHO,

paccMaTpuBaTh UX KaK MPEAKOB YCJIOBCKA HET OCHOBAHMI.

Pan "xomo": peasibHbli YeT0BEK

Crenyomnii mar B BoodOpaxxaeMOM PSITY 3BOJIIOIWY YeJIoBeKa - "XoMo",
T.€. U4eJIOBEUEeCKME CYILECTBA, MOXOXKE HAa COBPEMEHHBIX JIIOAEH, HO MMEIO-
1Ke HEKOTOpble pacoBble OTIMYMSA. UTOOBI MOAYEPKHYTh CYILIECTBYIOLIME
pa3audus, 3TH JTIOOW MPEICTaBISIIOTCS He KaK OTIeIbHas paca, a KaK pa3ind-
Hble "Buabl". OQHAKO, KaK MBIl BCKOpPE YBUIMM, IIPEICTABUTEIN SBOTIOIMOH-
HOTO psiia YeJIoBeKa eCTh He YTO MHOE, KaK pa3Hble THIIbI YeJIOBEYECKOM pa-
CHI.

CorjacHO BBIMBILIJIEHHBIM MOCTPOEHUSIM CTOPOHHUKOB TEOPUU IBO-
JIIOLMU, 3BOJTIOLUOHHBINA PSAI "XOMO" BBITJISAUT TaK: YEJOBEK MPSIMOXOJIS -
LM, YeJOBEK PA3yMHbBIN, HEAHAEPTAAbCKUI YeIOBEK, KPOMAaHbOHCKUIA Ye-
JIOBEK U, HAKOHELl, COBPEMEHHBII YeJIOBEK.

Kax 6b1 HU cTapaauch 3BOJTIOLMUOHMUCTH 10Ka3aTh 00paTHOE, BCe "BU-
Ibl", KOTOpbIE MBI IIPEACTABUIIM BBILIE, - HE YTO MHOE, KaK CaMble HACTOS -
e 4ejoBeyeckue cyiiecTBa. JlaBaiiTe cHayajla pacCMOTPUM YeoBeKa
MIPSMOXOISIIET0, KOTOPOro 3BOJIOLMOHUCTBI OTHOCIT K HauboJiee MpUMM-

TUBHOMY BUIY.
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SIpkoe CBUIETEIHCTBO TOTO, YTO YEJIOBEK MPIMOXOISIINI He SIBIISICT-
¢ MPUMHUTUBHBIM BUIOM, - 3TO MCKOIIaeMble OCTaHKHM, M3BECTHBIE KakK
"TypKaHCKMI1 MaJIbuUK", OOHU M3 CAMBIX CTapPbIX COXPAaHUBIINXCSI OCTAHKOB
yeJioBeKa MPSIMOXOASIIEero. YCTaHOBJIEGHO, YTO 3TO ObLI 12-JIETHUI Majib-
YUK, POCT KOTOPOTO yXe B IoHOCTH mocturan 1,83 merpa. CTpoeHME MCKO-
MaeMoOro cKejeTa He OTJMYaeTCs OT CTPOSHUS CKeJieTa COBPEMEHHOIO 4Ye-
JoBeKka. BricoTa M CTPOMHOCTH OCTOBa CKeJieTa MOJHOCThIO COBIAAAIOT C
TUTIOM CKeJieTa JIIOOEi, XXMBYIIUX cefiyac B TPONMMUYECKMX pernoHax. DTa
HaxoJKa - OJHO M3 BaXXHEMIIMX MJOKAa3aTeJbCTB TOTO, YTO YEJIOBEK MPSIMO-
XOOSIINN - 3TO TIPOCTO Apyrasi pa3HOBUIHOCTh UejioBeuecKoil pachl. [lane-
oHTOJOT Puuapn Jlukeit muineT ciaemyioliee O YeJIOBeKe MPSIMOXOISIIEM U
COBPEMEHHOM YeJIOBEKE:

"B03MOXHO, BBl 3aMETUTE pa3indus B popme depera: BHITIHYTOCTh JIUIEBOM

KOCTHU, CUJIbHO BBLICTYIIAIOUIUEC Hal[6pOBHI)Ie Ayru v T.1. Ho >t pasjinyuda HE

OoJiee SIPKO BhIpaxKeHbI, YeM pa3JIu4YMs MEXAY OTAEJIbHBIMU reorpaduuecku-

MU pacaMu COBPEMEHHBIX JI0Jeil, KOTOpble Mbl HaOMOAaeM ceroaHs. Takue

0MoJIOTUYECKUE BapvMallM BO3HUKAIOT, KOrJa IMOIyJadlMN OKa3blBalOTCA I'€o-

rpadu4YecKy OTAaJeHHBIMU APYT OT ApPyra B TeYeHHE 3HAUUTEJIbHOTO Mepuo-
na BpeMCHI/I"“ﬁ.

Jlukeit uMeeT B BUOY, YTO Pa3IW4YMs MEXIY UYeJTOBEKOM ITPSIMOXOIIS -
MM U HaMU He 0oJiee BEJIMKHU, YeM pa3IudyMs MEXAy HerpaMu U 3CKUMO-
caMM. XapaKTepHOe CTPOECHHE Yepera JejgoBeKa MPIMOXOASIIEro STBUJIOCH
pe3yabTaTOM OCOOEHHOCTEM NMUTAaHUS, TeHETUICCKOU 000COOIECHHOCTH U
OTCYTCTBUSI aCCUMMWJISILMU B TeUYEHUE MPOAOJIKMUTEIBHOTO BPEMEHU C IPY-
TMMU YeJI0BEYECCKUMU pacaMu.

Emre onHUM yoeaUTEeIbHBIM CBUAETEIHCTBOM TOTO, UYTO UYEJIOBEK IIPSI-
MOXOISIINKA - He MPUMUTUBHBINA BUMA, SIBISETCS BO3PACT €ro MCKOIAaeMbIX
OCTaHKOB, COCTABJISIONINIA IBAAIIaTh CEMb, a ITT0 HEKOTOPBIM TaHHBIM, BCETO
JIUINb TPUHAALNATH THIcAY JeT. Kak ciegyeT M3 cTaThi, ONyOJIMKOBAaHHOU B
XKypHaje "Time", KOTOpHIil, XOTS 1 He ABIASETCS HAyYHBIM KYPHAJIOM, TOJb-
3yeTCs OOJBIIUM aBTOPUTETOM CPEIN BCETO YUECHBIX MUpa, MCKOITaeMbIe OC-
TaHKU YeJIOBEKa MPSIMOXOMSIIIEro, XKMUBIIETO OBAAIaTh CEMb THICSY JIEeT TO-

My Haszaja, OblIM HaligeHbl Ha ocTpoBe ABa. B ABcTpanuu B 6onorax Koy
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ObLIU O6Hapy>KeHBI NCKOMaeMbI€C OCTaHKMU, obOnagaroliiue yepTaMH 4€JIOBCKa
OpAMOXOAAIICTIO, BO3PACT KOTOPLIX COCTABJIAN TpUHAALIATh ThICAY JICT. Bce
3TU HAXOJAKU CBUIETEIBCTBYIOT O TOM, YTO YEJOBEK IMPAMOXOIALIUN TIPE-
CTaBJIsIET cCOOOM YECJIOBCUCCKYIO pacCy, CYI€CTBOBABIIYIO JO HEAABHETO BPEC-

MCHU M MCYC3HYBIUIYIO B XOA€ UCTOPHUYCCKOTIO pa3BUTUA.

JIpeBHUIii "X0OMO canuMeHC" M HeaHAepPTaJbCKHUIl YeIOBEeK

JlpeBHUIT "4e0BEeK pa3yMHBIN" - HENOCPEACTBEHHBIN TPEAIIEeCTBEH-
HUK COBPEMEHHOTO YeJIOBEKa B BOOOpaxkaeMoOM 3BOJIIOIIMOHHOM psiay. Pak-
TUYECKU MaJo YTO MOXKHO CKa3aTh 0OCOOEHHOTO 00 3TUX JIOMSIX, MOCKOJIbKY
pa3anYusI MEXIY HUMHU U COBPEMEHHBIMHM JIIOJbMU OYCHb HE3HAYUTEIbHEIL.
HexoTopwie ucciemoBatenu naxe yTBEPXKIAIOT, YTO IMPEACTABUTENIN ITOM
pachl XUBYT U ceifuac, HaIpuMep, K HUM MOXHO OTHECTU abopUreHOB AB-
crpanmuu. Kak u "xomo canuneHc", abopureHsl 001a1al0T IT'YCTHIMU BBICTYIIA-
IOUMMU OPOBSIMU, CKOIIEHHOW HUXHEHN YeTI0CThI0 U HECKOJHKO MEHBIIUM
o0beMoM ueperna. bosiee TOro, HeKOTOpble OUYEHb BaXXHbIE HAXOAKU CBUJIE-
TEJIBCTBYIOT O TOM, YTO JIIOJIM TAKOTO THUIIA XWX B BEHIrpuu U B HEKOTOPHIX
nepeBHSIX Mtanuu BIUIOTH A0 HAlIel dpHI.

WUckomaemble ocTaHKU, oOHapykeHHbIe B noJuHe Heangep B lonnan-
WU, CTaau U3BECTHBI KaK OCTAaHKM HeaHAepPTaJlbCKOTro yejoBeka. MHorue
COBpEMEHHBIE MCCIENOBATEJM CUUTAIOT, YTO ITO OCOOBIN MOIABUI COBpE-
MEHHOTO 4YeJloBeKa, U Ha3blBAIOT €ro "4YeJO0BEK Pa3yMHbI HeaHJIepTalb-
ckuit". CoBepIIEHHO OYEeBUIHO, YTO 3Ta paca XujJa C COBPEMEHHBIMU
JIIObMY B OJIMH U TOT X€ TPOMEXYTOK BPEMEHU U B OJTHUX U TeX K€ MeCTax.
Packonku cBUAETEIbCTBYIOT, YTO HEAHAEPTAIbllbl XOPOHUIU CBOUX MEPT-
BBIX, NU300peTaJiM My3bIKaJibHbIe MHCTPYMEHTH U MMEJIH KYJIbTYpHOE CXO/I-
CTBO C "4eJIOBEKOM pa3yMHBIM", XUBIIUM B TOT Xe€ IMepuoia. AOGCOTIOTHO
UJIEHTUYHbIE COBPEMEHHBIM UYepera U CKeJeThl HeaHAePTaJlbCKUX UCKOTIae-
MBIX HE OCTaBJISIIOT B 3TOM HMKaKUX COMHEHUI. M3BECTHBI aBTOPUTET B
naHHol obyactu Dpuk TpuHkayc u3z ynHusepcurera Hpio-Mexuko nuiier:

"JleTalbHOE CpaBHEHHE CKEJIETHBIX OCTAHKOB HEaHIEpPTaJIbCKOro 4ejoBeKa

CO CKE€JIETOM COBpPEMCHHOIO Y€JOBE€Ka IoKa3ajo, 4YTO B aHATOMUYECCKOM
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CTPOEHUM HeaHAepTaJblia HET HUYETOo, YTO yKa3biBaJio Obl Ha 6oJice HU3KUE,
10 CPAaBHEHUIO C COBPEMEHHBIM Y€JI0BEKOM, JABUraTeJIbHbIE, NHTEJIEKTYalb-
Hble WM JMHTBHCTHYeCcKHe criocobHocTn" .

B nmelicTBUTENTbHOCTH HeaHAEPTaAblbl UMEJIN HaXke HEKOTOphIe "3BO-
JIOLMOHHBIE" TTPEeUMYIIECTBA MO CPAaBHECHUIO C COBPEMEHHBIM YEJIOBEKOM.
Pasmepnl yepemna HeaHaepTanablieB ObIIM OOJbIIE, YEM Y COBPEMEHHOTO Ye-
JIoBeKa, U OHU ObIIM Oojiee KPENMKUMU U MYCKYJIUCTBIMU, 4YeM Mbl. TpuHKa-
yc n1o0aBiseT:

"OIHOM U3 XapaKTePHBIX YEPT HeaHAePTaAbLIEB SIBJISIETCS U3JUIIHIS MAaCCUB-
HOCTb KOCTE TYJOBHUIIA U KOHEYHOCTEH... Bce coxpaHUBIIMECs KOCTU MpeaIioiara-
0T OOJIBIIYIO CHJIY, KOTOPOil Majio KTO 00JagaeT U3 COBPEMEHHBIX JIIoAeii... boiee
TOTO, MO BCE€H BUAMMOCTHM, KPEIKMMU ObLIM HE TOJHKO B3POCIble MYXKYMHBI, HO U
B3pOCJbIe XKEHIIMHBI, MOJIOAbIC JTIOAN U AaXe IeTh".

TouHee roBops, HeaHAePTaAJblbl MPEACTABISIOT COOOI YeTOBEUECKYIO
pacy, KoTopas cO Bp€MEHEM aCCUMUIMPOBaaach C IPyrMMU pacaMu.

Bce 3T (pakThl MOKa3bIBAIOT, YTO IBOJIOLMS UYeJIOBEKa €CTh IMJOI BO-
o0paxXeHus1 3BOJIOIMOHUCTOB: JIOAM BCeraa OblIU JIOAbMU, a 00E3bSIHBI -

o0e3bsIHaMU.

Bo3HuKka a4 XKU3Hb CJAy4Yaiino?

CorIacHO TeOpHWH 3BOJIIOLMH, XU3Hb Havallach ¢ KJIETKHU, CIy4yailiHO
BO3HUKIIECH B MEPBOOBITHBIX yCHOBUSAX 3eMau. [daBaiiTe paccMOTpUM e
CTPOEHME C EAMHCTBEHHOU 1Iebl0o: MOoKa3aTh, HACKOJIbKO HEPA3YMHO 00b-
SICHSITh 3apOXJeHUE 3TOM HEOOBIKHOBEHHO CJOXHOUW CTPYKTYpbl, BO MHO-
T'MX OTHOIIEHMSX OCTAIOIIECMCS 3araikKoi naxke B HalllM JHU, CIIy4aliHO COB-
NaBIIMMU €CTECTBEHHBIMU YCIIOBUSMMU.

KneTky ¢ ee neiicTByIOIIMMU CUCTEMaMU CBSI3U, TPaHCIIOpTa U yIIpaB-
JICHWSI MOXHO CPaBHUTH C OOJBIIUM ropoaoM. B KiIeTKe eCTh 371eKTPOCTaH-
MU, BbIpabaThIBalOILIKE MOTPEOIsIeMYIO €10 9HepTuto; ¢GadbpuKu, NMPoOu3BO-
JSIIMe BaXKHbIe A1 XKU3HU (DEPMEHTBl U TOPMOHBI; 0aHK JaHHBIX, COlepkKa-
Ui BCIO HEOOXOAMMYIO MH(MDOPMAILIUIO O TPOU3BOAUMBIX IMTPOAYKTAX; CIOXK-

Had TpaHCIIOPpTHad CUCTEMaA U prﬁOl’[pOBO}IBI A4 TPAHCIIOPTUPOBKM ChIPbA
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W3 OJHOTO MecTa B Jpyroe; nepeaosbie JabopaTopuu, 3aBOJbl MO Mepepa-
00TKe Chipbs B 0oJsiee yNOOHbBIE MJISI KUCTIOJb30BaHUS (POPMBI; OEJIKU KJIETOY-
HbIX MEMOpaH, OCYIIECTBISIONINE KOHTPOJb 32 BXOASIIUMU U UCXOASIIIUMU
MatepuaiamMu. Bce 5To, OgHaKo, COCTaBJsSIeT JUIIb YacTh HEBEPOSITHO
CJIOXXHOW CTPYKTYPBI KJIETKHU.

[TosTOMy coBeplIEHHO €CTeCTBEHHO BO3HUKAET BOIMPOC: MoOIja JU
nepBas KJI€TKa MepBOHAaYaJlbHO BO3HUKHYTh cTUXUilHO? Kak mokazanu uc-
cleloBaHUS, JaXe C MOMOIIbI0 aMUHOKUCIIOT - CTPOUTEJbHOTO MaTepuaia
KJETKM - HEBO3MOXHO CO3/aTh OJHY-€IWHCTBEHHYIO OpTaHesy KJEeTKH,
HampuMep Takylo, KaK MUTOXOHIPUS UIU pubocoMa, He TOBOPS YK O LieJoi
kietke. [ToaTtoMy kieTka, OynTo Obl BO3HUKIIAS B PE3YJbTaTe SBOTIOLUOH-
HOTO COBTaJIEHUs YCJIOBUM, BCETO JUIIb M0 (haHTa3UU CTOPOHHUKOB TE€O-

pHUHU 5BOJIOIINMU, TaKou xe HepeaanHﬁ, KaK €¢IMHOPOT.

Bo3nukHoBeHne 0eiKa He eCTb Pe3yJbTaT
NPOCTOM CIAYYAHMHOCTH

He Tonbko KjeTKa He MOIJia BOBHMKHYTh cama 1o cede, HO U MosIBJIe-
HHEe TaKUM Xe 00pa3oM MOJIEKYJBI O0¢JiKa, OMHOW M3 THICIY COCTaBISIONMINX
KJIETKY CJIOKHBIX 0€JIKOBBIX MOJIEKYJI, CTOJIb XK€ HEBO3MOXHO.

Benku mpeacraBiasiioT co0Oil TMTaHTCKUE MOJIEKYJIbI, COCTOSIIME W3
OIpeIeeeHHOTO KOJNYEeCTBA aMUHOKUCIIOT, COCAMHEHHEBIX B OIIpeAeICeHHOM
nocjenoBarelbHocTU. CaMasi IIpocTast MoJieKyJja Gejika MMeEeT B CBOEM COCTa-
BE IAThACCIT aMUHOKMCIIOT, OJHAKO CYIIECTBYIOT M TaKKe, KOTOPble HACUM-
TBIBAIOT IO THICSTYM aMUHOKUCIOT. OTCYTCTBUE, T0OABICHNE UM 3aMeHa XOTSI
Obl OHOM aMUHOKUCJIOTHI B CTPYKType Oejika XXUBOU KJIETKU (a KaXabli Oe-
JIOK BBITIOJIHSIET 0CO0YI0 (DYHKIIMIO) MOTYT MPUBECTU K TOMY, YTO 3TOT OEIOK
CTaHeT 0eCITOJIe3HBIM IS KJISTKHA U OYIeT MPeACTaBIsATh COOOM JTUIIh HAarpo-
MOXIeHHEe MOJIEKYIIpHOTro MaTepuaja. He cymeB mokaszaTh "ciydailHOE BO3-
HUKHOBEHUE" aMUHOKUCJIOT, TEOPUs IBOJIOIMU OKa3ajgach CTOJb Xe Oecro-
MOIIHOW ¥ B OTHOIIEHUH OOBSICHEHNS MPUPOIEI BOSHUKHOBEHUS OEIKOB.

C MoMOUIbIO BEPOSITHOCTHBIX PACYETOB JIETKO A0Ka3aTh, YTO (DYHKIIM -

OHaJibHasl CTPYKTypa 0€JKOB He MOTJa BOZHUKHYTh CAy4aifHO.
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CymiecTByeT ABaallaTh aMUHOKKCIOT. MoJjieKya 6eJika cpeHero pas-
Mepa cocTOuT u3 288 aMUHOKUCTOT. KonmmdyecTBO KOMOMHALIMI pa3IuyHBIX
AMMHOKMCJIOT PaBHO YUCIY 10°%°, U3 Bcex 3THX BO3MOXHBIX mocJjiea0oBa-
TEJIBHOCTE TOJIBKO OJHA CITOCOOHA c(hOPMUPOBATH HYKHYIO MOJIEKYJTY OeJI-
Kka. OcTajpHBIe LIEMOYKN aMUHOKHMCIOT a0COJIOTHO OCCITOJIe3HBl MM HaxKe
MMOTEHLMAJIbHO BPEIHbI IJIs1 KMBbIX OpTaHU3MOB. MHBIMU CI0BaMM, BEPOSIT-
HOCTB CJIyYaifHOTO BO3HMKHOBEHUS OOHOW MOJIEKYJIBI O¢JiKa paBHa 1/10300,
T.. aCTPOHOMUYECKOMY Uucly - exuaUIe ¢ 300 HyrssMu. B maTemaTtuke Ta-
KO€ YMCJI0 IpUPaBHUBAETCS K HYI0. B OTHOIIEHMM TMIaHTCKMX MOJEKYJ
0eJIKa, COCTOSIIIMX U3 THICSTY aMHHOKHUCIIOT, 3Ta BEPOSITHOCTh CTAHOBUTCS
COBEPIIEHHO HUYTOXHO, XOTS M 3TO CJIOBO HE OTpaxXaeT pealbHOIO ITOJ0-
JKEHUST Jell.

Ecnu cnyvaiiHoe BO3HMKHOBEHHME OJHOW MOJIEKYJbl Oejika HeBO3-
MOXHO, TO €Ill¢ HeBEpOATHEE, YTOOBI MMPUOJMU3UTEIHHO OOVMH MUJIJINOH OeJI-
KOB CJIy4yailHO OOBEAMHUJIICI B ONPENEJICHHOM IOPSANKE A8 CO3IaHUS
meJioil KieTku. Kpome OEJIKOB KIIETKH COIEpPKaT HYKIECWHOBBIE KUCIIOTHI,
KUPHBI, BATAMUHBI 1 MHOTHE APYTHe XUMUIECKUE BellleCcTBa, HaIIpUMep 3J1e-
KTPOJIUTHI.

Bce 3T KOMIIOHEHTHI HaXOISITCS B ITOJTHOM TapMOHUU IPYT C APYTOM,
W UX CTPYKTypa M (GYHKLUUU TOUYHO ompenenaeHbl. Kak MBI BUICIN, 3BOJIO-
LIMOHHAas TEOPHUSI He CIIOCOOHA OOBSICHUTh BOSHUKHOBEHHUE JaXKe OJHOM MO-
JIEKYJIBl OeJiKa M3 COCTaBIJISIONINX KJIETKY MUJUIMOHOB OEJIKOB, HE TOBODS
yXe o meyoii kiaetke. OnTuH M3 HanboJjiee U3BECTHBIX aBTOPUTETOB B obJrac-
THU 3BOJIIOLIMOHHO# Teopuu B Typuuu, nmpodeccop Anu IeMupcoii oocyxaa-
€T BO3MOXHOCTh CTHXWWHOTO BO3HHUKHOBeHUS mutoxpoma C, OOQHOTO U3
XKM3HEHHO BaxXHBIX (PDepMEHTOB, B cBOcil KHUTe "HaciedcmeeHHocmb U 360-
awyus’

"BO3MOXHOCTh CJy4aifHOTO BO3HMKHOBeHMsS muToxpoma C paBHa HYIIO.

NuabpiMn cJioBaMu, €CJIM OJid BOBHUKHOBCHUA XKU3HU H606XOHI/IM8. OonpeaciacH-

Hasgd aMMHOKMUCJIOTHAas NnocCJ€aoBaTCJIbHOCTb, TO €CThb JIMIIb OJMH IIaHC U3

MUJUIMapaa B Lesioi BceleHHOM, 4yTo oHAa BO3HUKHET. B mpoTUBHOM ciiyyae

npun €€ Co3JaHUMU OOJI2KHbBI ObLIN ﬂeﬁCTBOBaTb Haxogdmuecd 3a npeacjiaMu

omnpeneNeHuss MeTapusandeckue cuiibl. Hayka He MOXeT MPUHSITh TaKOE MO-
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noxeHue. CiemoBaTelbHO, HAM MPUAETCS paCCMOTPETh MEPBYIO TUITOTE3y” .

Hanee npodeccop JeMupcoit roBOPUT, YTO BEPOSITHOCTh, KOTOPYIO OH
MMpU3HaJI KaK HanboJiee COOTBETCTBYIONIYIO HAYYHBIM 3HAHUSIM, HepeajbHa.

BeposaTHOCTB cy4aiiHOTO BO3HUKHOBEHUS OMpPEAeICHHOM mocaeaoBa-
TEJbHOCTU aMUHOKHUCIOT HUToXpoMa C CcTOJIb XXe HeBeJuKa, KakK U BeposT-
HOCTh TOTO, YTO 00e3bsTHAa HAIMUIIET MCTOPUIO YeJIOBEUECTBA Ha MUINYIIEH
MaIlMHKE, TPOU3BOJbHO HaXUMas Ha wiapumm .

IIpaBuabHOUN TMOCIENOBATEIbHOCTH HEOOXOMMMBIX aMUHOKUCIOT He-
ITOCTATOYHO IJIST CO3MaHUS HaXke OOHOUW MOJIEKYJIBI OeIKa M3 MHOXECTBa, CO-
CTaBIISIONINX XUBOW opraHu3M. KpomMe Toro, Bce aBaallaTb aMUHOKHUCIIOT,
BXOJSIIIMX B COCTaB 0€JIKOB, HOJXKHBI ObITh L-popmbl. [Ieno B ToM, UTO XU-
MUYECKN OOMHAKOBBIC aMUHOKMCIOTHI AEIITCS Ha IBa BuAa: L-aMUHOKUC-
JIOTBI 1 D-aMUHOKMCIOTHI, T.€. CYNIECTBYET 3epKajlbHasi CUMMETPHUS B pac-
MOJIOXKEHUU MEXIY UX TPETUYHBIMU CTPYKTYpaMM, MOJOOHO JeBOi U mpa-
BOI1 pykaMm deyoBeka. O0a TUITa aMUHOKHCIOT UMECIOTCS B IMIPUPOJIEC B JOCTA-
TOYHOM KOJMYECTBE, U OHU JIETKO BCTYIAIOT B CBS3b APYT C Apyrom. Tem He
MeHee, 00HapyKEeHO, UTO BCe OEJIKM XXMBBIX CYIIECTB MOCTPOEHHI U3 L-amu-
HOKHUCIIOT.

JlaBaliTe mpeacTaBUM Ha CEKYHAY, YTO XKM3Hb BO3HUKIIA CIydyaiiHO, KaK 3a-
SIBJISIIOT DBOJIIOLIMOHUCTHI. B TakoM ciiydyae L-aMuHOKUCIOTH U D-aMuHOKUCTIO-
TBI, TAKKE BO3HUKIIINE CTUXUIHO, TOJIKHBI OBLJIM HAaXOMAUTHCS B IIPUPOJIE B paB-
HBIX KoJimuecTBax. Borpoc cocTouT B TOM, KaKUM 00pa3oM O€JIKU CMOTJU BbI-
OpaThb TOJAbKO L-aMUHOKUCIOTHI, B TO BpeMsI Kak HU onHa D-aMuHOKUCIOTa He
OKa3ajach BOBJIEYEHHOU B MpOLeCC CO3MaHUsd XU3HU. [opsguyue CTOPOHHUKU
SBOJIIOLIMOHHOM TEOPHUMU, AaBTOPbl AHIJIMMCKOM HAydYHOM HSHIMKIOMNEIUU
(Britanica Science Encyclopadia), yKa3plBaloT Ha TO, YTO U aMUHOKHUCIOTHI BCEX
KMBBIX OPTAaHM3MOB Ha 3eMJIe, 1 OCHOBHOM CTPOUTEILHBIN MaTepHrall CIOKHBIX
IMOJTUMEPOB, TAKMX KaK OCJIKM, UMEIOT OIHY U Ty ke L-aMUHOKHUCIOTHYIO aClM-
MeTpuio. [To3ToMy coBeplLIEHHO HETTOHSITHO, IMTOYeMYy MOJIEKYJIbl CTAHOBITCS L-
AMUHOKHUCIOTHBIMU MW D-aMUHOKUCIOTHBIMHA M KaKUM 00pa30M COOTBETCT-
BYIOIIIMI BEIOOP TaK yIMBUTEIHLHO CBSI3aH C 3apOXICHUEM XKU3HU Ha Zemne! 2,

HAns co3paHusl 60ejlKa HEJOCTAaTOYHO, YTOOBI aMUHOKHUCIOTHI ObLIM B

HY>XXKHOM KOJMYCCTBC, IIJIM B HeoOXOAMMOM MOCJeT0BaTeIbHOCTU U UMEIU
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TPEeXMEPHYIO CTPYKTYPY; B J0oOaBIeHUE K 3TOMY, OHU NOJKHBEI UMETh OoJice
OJHOTO MOCTHKA, C TOMOIIbIO KOTOPHIX OHM COCTUHSIIOTCS APYT C APYTOM.
Takoit BUA CBSI3W Ha3bIBAETCS MENTUAHON CBI3bI0. XOTS MOJEKYJIbl MOTYT
BCTYITaTh B pa3JIMYHbBIC CBI3M JAPYT C IPYTOM, OCJIIKH COCTOST TOJBKO M3 TeX
aMUHOKMCJIOT, KOTOPbIE COCTUHSIIOTCS MEeTITUAHON CBI3BIO.

HccnenoBanus mokasajiu, 4To ToabKO 50% aMUHOKUCIOT, COCIMHS -
OIINXCS MPOU3BOJBHO, COCIMHSIOTCS IMOCPEICTBOM NENTHIHOW CBA3M, a
oCTaJlbHBIE COCAUHEHBI IPYTUMH BUIAMU CBSI3M, OTCYTCTBYIOIIMMU B OeJI-
kax. UToO®I mpoilecc mMpoTeKaa MpaBUIbHO, aMUHOKMCIOTA, YYaCTBYIOIIAS
B MOCTPOEHUU OejKa, JOJKHA COCAUWHUTHCS C APYroil aMMHOKHUCIOTOW L-
TUTa TMEeNTHUAHON cBA3bI0. IIpolecc ocymecTBiasieTcss O6ecnepeOOiiHO, He-
CMOTpPS Ha TO, YTO HET HMKAKOTO MeXaHM3Ma, KOHTPOJUPYIOIIEro BbIOOpP
HEOOXOIMMOTO THUITa AMUHOKWCIIOTHI.

YuuTeIBas Bce 3TH 00CTOSITEIBCTBA, BEPOSITHOCTD CIyIaiifHOTO COBITA-
neHus paKkToOpoB, 3a0eliCTBOBAHHBIX TP DOPMUPOBAHUYU MOJIEKYJIbI OeKa,
COCTOSIIIEe W3 MATUCOT aMUHOKWCIIOT, MOXHO TNpPeACTaBUTh CICIYIOIINM

obpa3oM:

BCPOATHOCTDb NPABUJIBHOI'O PACIOJO2KECHHUA B MMOCJECA0BATCJIbHOCTH
=1/105%°

BEPOSTHOCTb MPUHALJIEKHOCTH K L-THIy

=1/10"°

BEPOATHOCTh COCAMHEHHA C MOMOIIBIO HeHTHI[HOﬁ CBA3HU
=1/10"°

001Iasg BEPOATHOCTD

=1/10°°

Kak BUIWM, BEpPOSITHOCTDH CIYYallHOTO CO3IaHUS MOJIEKYJIBl TaKOTO
Oenka, comepxKalleil MITbCOT aMUHOKHUCIIOT, paBHA CAMHUIIE, JeJICeHHON Ha
10 B 950 cTenenu. IlpeacTaBuTh TaKoe YMCJIO MOXHO TOJbKO Ha OyMmare, B
NEeCTBUTEILHOCTH XK€ OHa paBHA HYJIIO.

B MaTtemaTnKe BepOSITHOCTh, MEHbBIIIAS 1/1050, CUYNTAETCS HYJICBOM.

Ecnu xe B34Th MOJIEKYJy TeMOTJIOOMHA - OYeHb BaXXHOTO Oeyika, Co-
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BeposTHOCTb pacnonoxeHns 500 aMMHOKUCIIOT CpeaHen Mo-
nekynbl 6esika B Hy)XHOW NPONOPLIMU N UX NOCiefoBaTesibHOC-
TN, a TaKXKe TOro, 4To BCe 3T aMMHOKMCJIOTbI OKAaXYTCSH JIEBO-
CTOPOHHUMM N COeAUHEHHbIMU NENTUAHON CBA3bIO, paBHA
eavHuue,
AeneHHon Ha 10950. 310 uncno, pasHoe 1 ¢ 950 Hynamu,
MOXHO 3anucaTtb CrieAyloLumM o6pasom:

1 0950=

100 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000

cTosIIIero U3 574 aMUHOKMCIIOT, BEPOSITHOCTD €€ CIy9alfHOTO BO3HMKHOBE-
HUsS OyAeT UMETh ellle MEHbIIUe BeJMUYMHBI. A B HameM Tejae 280000000 mo-
JICKYJI TeMoTIobuHa. Bcero BpeMeHU cymecTBOBaHUS 3eMJIM HE XBATHUIIO
ObI, Y4TOOBI CO3/1aTh OJHY MOJIEKYJly OeKa, He TOBOPS YXe€ O KJIeTKe KPOBHU,

METOA0M "Mpo0b U omuodoK".

B nmouckax orBera Ha BOINMPOC 0 BOBHUKHOBCHHUHU 2KHU3HHU

I[TonuMmasi, HaCKOJBKO CEPhE3HBI apIyMEHTHI, OIMPOBEPTAIOIINE TE3UC
0 CJIYJallHOCTU BO3HUKHOBEHUS XU3HU, U HE UMesT HUKaKUX BECKUX TOBO-
IIOB B €ro 3alllUTy, CTOPOHHUKU TEOPUU DBOJTIOIHNKA OOPATUINCH K IMMOUCKY
HOBBIX CITIOCOOOB IEMOHCTPAIlMM CBOCH MPABOTHI.

briiu mocTaBieHbl 1abopaTOPHBIE OMBITHI, 1I€JIb KOTOPBIX COCTOsIIa B

TOM, 4yTOOBl HAUTU OTBET Ha BOIIpOC: KaK MOTJIa BOBHUKHYTb XKM3Hb U3 HEC-
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XK1UBOil Matepuu? Haumbosee ocHOBATENbHBIM ObIT 3KCIIEPUMEHT, MPOBE-
IeHHBIT aMepUKaHCKUM ucciemxoBatenseM Ctennanm Mwuianepom B 1953 ronmy,
KOTOPBII M3BECTEH KaK "dKcIepuMeHT Munnepa" uam "sKCHEepUMEHT
HOpeiig-Muepa".

YT006BI MTOKA3aTh, YTO AMUHOKHUCIOTHI MOTJIM BO3HUKHYThH CIy4aifHO,
Munnep B cBoeit 1abopaTopuu CO3dall YCIOBUSI, COOTBETCTBOBABIINE, MO
ero MpeamnojoXeHWI0, TeM, UTO CYILIEeCTBOBaJIM Ha MepBOOBITHONW 3emJe
(mo3xXe OBLIO JOKA3aHO, YTO €ro MpeAnoJiokeHue HeBepHO). CMech, KOTO-
PYI0O OH HCIIOJIb30BaJl B KaueCTBE MEPBOOBITHON aTMOc(ephsl, cocTosIa U3
aMMMaKa, MeTaHa, BOIOPOJa W BOOSHBIX UCITAPEHU.

Muiep 3HaJI, 9TO 3TH BellleCTBa He BCTYIAIOT B peaKIMIO APYT C APY-
TOM B €CTECTBEHHBIX YCIOBMSIX, U AJsI TOTO, YTOOBI OHA Hayajach, HEOOXO-
IUMa JONOJHUTEIbHasd 3Heprur. OH TMPEAIONOXMUII, YTO B MEPBOOBITHOMU
aTMocdepe 3HEPTrus MOTJa MOSIBUTHCS OT BCHBIIIIEK MOJTHUM, U, UCXOIST U3
3TOTO IMPEIIOT0XEHUS, UCIIOJIb30BaT B CBOMX 3KCIIEPUMEHTaX dJIeKTpUIe-
CKUM pa3psn.

Mumnep HarpeBas cMech ra3oB 1o 100°C B TeueHMe Hemelu, KpoMe
TOTO, NMIPOBEJ B KaMepy 2JIeKTPUUYSCKUI TOK. B KOHIIe Heaean OH UCCaeno-
BaJ XMMHUYECKMe BelllecTBa, oOpa3zoBaBlUIMecs B KaMepe, U OOHApYXUJI, YTO
TPU W3 ABaAIaTA aMUHOKUCJIOT, COCTABISIOIINX OCHOBHBIC 2JIE€MEHTHI OeJI-
KOB, OBbLIM CUHTE3UPOBAHBHI.

DTOT 3KCMEePUMEHT BbI3BaJ 00JIbIIIOE BOJHEHUE CPEAU IPUBEPXKEHIIEB
SBOJIIOIIMOHHON Teopu. BHOXHOBICHHBIE pe3ylbTaTaMi, OHU pa3paboTanu
HOBBIM clLleHAapUil Xoda COOBITUM, KOTOPBIN IpearoiaraeT, 4YTo, MOCKOJIbKY
AaMUHOKMCJIOTHI MOTJIM BO3HUKATh 0€30 BCSIKOTO BMEIIATEIbCTBA, BIOCJEI -
CTBUU CTUXMINHO OHU COCAMHUINCH B IIPaBUJIbHBIC MOCIEA0BATEIbHOCTH U
B pe3yJibTaTe BO3HUKIU Oeaku. HekoTopblie U3 3TUX CIydailHO BO3ZHUKIIUX
6eKOB cPOPMHUPOBATINCH B CTPYKTYPHI, MMOOOOHBIE KJIETOUHBIM MeMOpa-
HaM, 1 oOpa3oBajach NpUMHUTUBHAs KieTka. Co BpeMeHEM KJIICTKH 00bheIu-
HSIJIUCh, U (DOPMUPOBAIUCH KUBBIE OpraHU3Mbl. MICXOOHOII MOCHIJIKON Ta-
KOTo clLieHapus SIBUJICS dKCIepUMeHT MuJiepa.

OmHaKo 3KCIepUMeHTabHasA 0a3a OblIa HECOCTOSITSIbHOM, YTO OBLIO

HEOJHOKPATHO MPOJEMOHCTPUPOBAHO MTO3XKE.
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HecocrosteabHocTh 3KcniepuMenTa Muiiaepa

ITonBeka mpoiao ¢ Tex mop, Kak Musjaep mocTaBuJ CBOM OMBIT. XO-
TSI HECOCTOSTEIbHOCTh €r0 pPe3yJbTaTOB HEOJHOKPATHO NOKa3aHa, 3BOJIO-
IIAOHUCTHI MO-TIPEKHEMY MCITOJB3YIOT 3TOT OIBIT B KaueCTBE IJIaBHOTO J0-
Ka3aTeJbCTBAa BO3MOXHOCTU CIIOHTAHHOTO 3apOXICHUS KU3HU U3 HEXUBOU
MaTtepur. OQHAKO NPpU 0OBEKTUBHOM PAaCCMOTPECHUM CUTYallMsI OKa3bIBaeT-
CsI HEe CTOJIb pafayXHoOI. Mujjep mocTaBuI Iepea co00i 1eab 10Ka3aTh, YTO
AMUHOKMCIOTBI MOTYT O00Opa30BbIBATHCS CAMOCTOSITEJIbHO B MEPBOOBITHBIX
3eMHBIX YCIOBUSX. HeCKOJIBbKO aMWUHOKMCIOT OBLIO CHUHTE3MPOBAHO, HO
MMPOBEICHUE OIBITA IPOTUBOPEUYMIO ITOCTABJICHHBIM IIEJASIM 11O MHOTUM
MyHKTaM.

*Muiep M30JMpoBajl aMUHOKHUCIOTHI, KaK TOJbKO OHM oOpa3oBa-
JIUChH, UCTIOJIB30BaB YCTPOMCTBO, N3BECTHOE KaK "xoyiogHas nmoBymKka". Ec-
Jiv OBl OH HE cAeJiaJl 3TOro, YCJIOBUS Cpelibl, B KOTOPOW OHU BO3HUKJIM, TOT-
yac pa3pyumuau Obl MOJTEKYJIbI.

BeccMmbIceHHO TT0o1araTh, YTO B 36 MHBIX IIEPBOOBITHBIX YCIOBUSIX CY-
IIECTBOBAI HEKUI CO3HATEIbHbBII MeXaHU3M, KOTOPBI peryaupoBall MosB-
JIeHWEe YJIbTPpadUOoJIeTOBOTO WM3IIYUYCHHs, TPadOBBIX Pa3psaoB, Pa3IMIHBIX
XUMHUYECKUX BEIIECTB M OOJBIIOr0o KOJMUYECTBA CBOOOMHOIO KHCIOpOIa.
bes cymiecTBoBaHMS TakKoro MexaHu3Ma Jitob0ass aMUHOKMCJIO0Ta, KOTOpOi
yaanoch copMUPOBATHCS, pa3pyuinaachk 06l 6€3 NpoMeaaeHus.

*TlepBoObITHast aTMOc(epHas cpeia, KOTopylo Muiep nbitaiacst Boc-
€c037aTh B CBOEM OIIbITe, Oblia HepeadbHOU. COCTaBASIOMIUMU KOMIIOHEH -
TaMM TIepPBOOBITHOU aTMOC(epsl OBIM a30T U OKUCH yriepoma. BMecTo HUX
OH HCIOJIb30BaJI METaH U aMMUaK.

Bonpoc: mouemy? Iloyemy OblJ1a YBEpEHHOCTh B TOM, UTO NMEPBOOBIT-
Hag aTMocdepa cocTostia u3 6oaburioro Koaudecrtsa Mmetana (CHy), ammuaka
(NH3) n Bonubix ucnapenuii (H,0)? OtBeT npoct: 6€3 aMMHUaKka CUHTE3UPO-
BaTh aMUHOKMCJIOTY HeBO3MoXHO. KeBuH Mak KuH numer o6 sToM
Tak:"CMech MeTaHa 1 aMMUaKa rmociayxuia Muinepy u FOpeiito nmuTanueii mepBo-
OBITHOI aTMOochephl. OHM ToJaragn, 4YTo 3eMJIs MpeacTaBisia co00il OMHOPOIHYIO

CMEChb ME€TaJlsla, KaMH4d U JIbJa. OnHako MmocjeaHUe UccaeloBaHUS nokasajiu, 4TO B
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TO BpeMst 3eMiist OblJla pacKaJeHHOW U COCTOSIJIA U3 PAaCIlJIaBIEHHOTO HUKEST U Xe-
ne3a. [1o3TOMy B XMMUUYECKOM cOCTaBe aTMOCGhephl JOJKHBI ObUIM IIPUCYTCTBOBATH
rjaaBHBIM 00pa3oMm a3oT (N,), okuce yraepona (CO,) u Boanbie ucnapenus (H,0).
Ho »Tu BeuiecTBa He TaK XOPOIIO MOAXOISAT JJISI CO3MaHMsT OPTaHUYECKUX MOJIEKYJI,
KaK MetaH u ammuak” 2l

ITocne monroro MonyaHusg Mwujiep NMpu3Haics, 4To aTMocdepHas
cpeaa, KOTOPYIO OH MCMOJb30BaJl B CBOEM OIbITE, Obl1a HEpeadbHOM.

*[IpyruM OOCTOSTEIBCTBOM, MOKAa3bIBAIOIINM HECOCTOSATCIBHOCTH
omnblTa Munnepa, OBUJIO JOCTaTOYHOE KOJUYECTBO KHMCJIOpOda B
€CTeCTBEHHOI aTMocdepe, MPensTCTBYIOIIEro 00pa3oBaHUIO aMUHOKUCIOT
M J1aXe CIOCOOHOTO0 pa3pyluTh UX. MUJep He NPUHSJI BO BHUMaHUE KUC-
nopon. Eciu 661 OH MCHOJIB30BaJl KUCIOPOI B CBOEM dKCIIEPUMEHTE, MeTaH
npeBpaTUcs Obl B OKUCH yIaepoaa U BOAY, a aMMUaK - B a30T U BOLY.

BMmecTe ¢ TeM B TO BpeMs ellle HE CYLIECTBOBAIO O30HOBOTO CJ0s, U
OpraHMYeCcKNe MOJIEKYJIbl He CMOTJIM Obl BBIXKUTH Ha 3eMJie, TOCKOJIbKY OHA
He OblJa 3allMlIeHa OT CUJAbHOTO YJAbTPa(GUOJETOBOTO U3JYUYEHUS.

*B mpollecce 3KcrmepuMeHTa Muiliepa, KpoMe HECKOJIBKHX aMHHO-
KHUCJIOT, OBIJIO TOJYyYeHO MHOTO OPTraHUYECKUX KUCJIOT, CITOCOOHBIX TTPUYM-
HUTb BpeJ CTPYKTYypaM U PYHKLUSIM KUBBIX opraHu3MoB. Eciau Obl aMUHO-
KHCJIOTHI OCTAJINCh B TOW X€ CaMOW cpelie, 3TU XMMUYECKHUE BEIIECTBA HE-
n30eXHO pa3pyIMJINCh Obl UM TpaHCHOPMUPOBAINUCH B APYTUe COEIUHE-
Hus. bonee Toro, o6paszoBanoch Obl 00OJbIIOE KOJMYECTBO MpaBOBpallalo-
IIUX aMUHOKUCIOT, KOTOPbI€, KaK YX€ M3BECTHO, HE TOJbKO HE CIOCOOHBI
CaMU y4aCTBOBATh B CO3JAaHUM XMBbIX OPraHU3MOB, HO JIMIIAIOT TAKOU CIIO-
coOHOCTU OeKM, KOTrj1a BXOIST B X COCTAaB.

B 3akimwouyeHue 3aMeTUM, 4YTO B onbiTax Mujiaepa He ObUIU
BOCTIPOM3BEICHBI YCIOBUS, MPU KOTOPHIX MOTaa Obl COOPMUPOBATHCS KU-
Bas kiaeTka. Cpeja, cyliecTBOBaBILAsI B TEPBOOBITHBIX YCIOBUSX, MPeACTaB-
Jiina coOOif KHCIOTHYIO CMeCh, OKUCASIONYIO M pa3pylialollylo o0y
MOJIE3HYIO MOJIEKYJY, daXe €CJIU NONYCTUTh HUYTOXHYIO BEPOSITHOCTH €€
BO3HUKHOBEHMUS.

BoeinBuras onblT Mujiepa B KauecTBe JoKa3aTeJbCTBA MPaBOTHI TEO-

pUM 2BOJIOIMM, €€ CTOPOHHUKMU CaMM K€ U OIIPOBEPraioT ee, MOCKOJIbKY
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3TOT ONBIT BCETO JHIIb TOKa3aJl BO3MOXHOCTb CHHTE3MPOBATh aMUHOKHUC-
JIOTHI B KOHTPOJIMPYEMBIX YCIIOBUSX HaydHOU 1abopaTtopun. Ku3Hb co3ma-
Jach He CTUXUIHO, a Oblia corBopeHa Co3HartenbHoil Boneit TBopua. Bor
IMoYeMy Ha KaXIOM 3Tare TBOpeHMS NMPUCYTCTBYET OIIpEIeJIEHHBIN 3HaK,

nmoka3piBaomuit CymecTBoBaHMe U MoTymecTBO Ajjiaxa.

Yynecunasa moyekyiaa JITHK

Teopus sBoMOLIMK OKa3ajJach HECITOCOOHOI NaTh MOCAEeA0BaTEIbHOE
00bsSICHEHNE BO3HUKHOBEHUSI MOJIEKYJI, COCTaBJSIONIMX OCHOBY XUBOW
KJIeTKM. Pa3zBuTue HaykKu TEHETUKM M OTKPBITME HYKJIEUHOBBIX KMCIOT
(AHK u PHK) nmocTaBujio nepen 3TOW Teopueil COBEpIIEHHO HOBbIE MPO-
0JIEMBI.

Hxeiitmc Yorcon n ®pencuc Kpuk, HauaB cBOM McClieJOBaHUS B 00-
gactu JHK B 1955 roay, oTKpblaiu HOBYIO 3py B Ouosoruu. [lociae moarux
JIeT pabOThl yCUJIMSIMU MHOTUX YYEHBIX Oblia B OCHOBHOM paciiudpoBaHa
ctpykrypa JHK.

OcCTaHOBMMCSI Ha HEKOTOPBIX OCHOBHBIX MOMEHTaX CTPYKTYPBl M
dynkuuin JHK.

Monexkyna JHK HaxoauTtcs B sape KaxkI0il U3 cTa TPUJIJIUMOHOB KJe-
TOK HAllIero Teja U COAEPXKUT MOJTHYI0 MHMOPMAIIMI0 0 KOHCTPYKIIMU €10~
BEUECKOTO Tejla, XapaKTepPHBIX OCOOEHHOCTSX OTIEIbHOTO YejloBeKa: OT
BHEILIHUX TaHHBIX 10 CTPYKTYPbl €T0 BHYTPEHHUX opraHoB. Bes ata nndop-
Manust 3anucaHa B JJHK mocpencTBoM crmeumanbHOW KOIOBOW CHCTEMBI.
Nudbopmanusa kogupyercd B JTHK B nuHeliHOI mocie10BaTEIbHOCTU YETHI-
pex oCoOBIX OCHOBAaHUI, COCTABISIONIUX 3TY MOJIEKYJIYy. DTH OCHOBAHUS
ob6oszHavaroTcsa A, T, I' u 1 mo mepBoil OykBe ux Ha3zBaHuil. Bce cTpyKTyp-
HbIE pa3aN4Yus MEeXy JIOJbMHU 3aBUCST OT U3MEHEHUN B MOCIEN0BATEIbHO-
CTU 3TUX OCHOBAHUMN.

B monexkyne JHK comepxurcs okojo 3,5 mMujauMapiaa mocjienoBa-
TeJbHOCTEeW HykKJIeoTunoB. Mudpopmanus, xpangmascd B JHK kneTox ka-
KUX-1100 opraHoB MM Oesika, 3aKJloueHa B reHax. Hanmpumep, undopma-

ond o rjiaa3€ mjin Cepauc XpaHUTCA B COBCPIICHHO pa3HLbIX HaGOan TC€HOB.
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Kietka cuHTe3UpyeT 00K, UCITOJb3ysT MH(POPMAIINIO BCeX TEHOB. AMUHO-
KHMCJIOTHI, COCTaBIISIOIINE CTPYKTYpPy OejKa, OIMpemesITIOTCS B MOJEKyJe
JAHK nunHeiiHOM Mocaeq0BaTEeIbHOCTBIO U3 TPeX HYKJICOTUIOB.

OpaHa geTanb 3aciyxXuBaeT ocoboro BHUMaHus. OmubKka B Moclieao-
BaTEJIbHOCTU HYKJICOTHIOB reHa MPUBOIUT K €T0 TOBPEXICHUIO. YUUTHIBAS,
YTO B YEJIOBEUECKOM TeJjie IBECTU ThICSY T€HOB, Mbl IOHMUMAaeM, HaCKOJIbKO
MaJIOBEPOSITHO, YTOOBI MUWJIIMOHBI HYKJICOTHUIOB, BXOASIINX B 3TH TEHBHI,
CMOTJIM 00pa30BaTh MPAaBMJIBHYIO ITOCIEIOBATEIBHOCTD B pe3ybTaTe IIPO-
cToii ciaydaiiHocTu. Buonor-ssonwounnonuct ®penk Coanucbepu Tak KOM-
MEHTHUPYET 3TO SIBIICHUE:

"MoJiekyia 6eiKa CpeIHUX pa3MepOB COAEPXKUT OKOJO TPEXCOT aMUHOKHUC-

not. B IHK rexHa, KOHTpOJUPYIOLIEro ero, OyaeT coaepkKaTbCss OKOJO ThICs -

Y HYKJICOTHUIOOB. ]_[OCKOI[BKY B Lenu I[HK HaxoaATCd YEThIPE BUJa HYKJIECO-

TUI0B, KaXIbIii U3 HUX, cocTosamuii u3 1000 cBa3eit, MOXET CyLIeCTBOBATh B

1000

KoJuuecTtBe (popM, paBHOM 4 . [IpuMeHUB ajnredpanyecKyio 3aluch, MbI

41000 _ 10600' ]0600

rmoJyiygaem - 9TO YMCJIO, paBHOE eauHMIEe ¢ 600 HYISIMU.

Takoe uucio HaxoOMTCd 3a nmpeacjiaMm Hall€ro HOHI/IMaHI/Iﬂ"lzz.

ITo satomy Bompocy npodeccop Anu JemMupcoit OblI BBIHYXIEH Cae-
JlaTh cieaylollee Mpu3HaHue:

"MaKTUUYECKU BEPOSITHOCTh CIIy4aliHOTO 0Opa3oBaHMSA MOJIEKYJbl OejlKa W

HykjaeuHoBol kuciaoTel (JJHK u PHK) upesBbiuaiino mana. Bo3aHukHOBeHUE

Jlaxe OLHOM KaKOH-TM60 Lemn MONeKy/Ibl GeKa TaKKe MaToBepoATHO" 2>,

Mounexyna JHK eaBa au cnmocoOHa BCTynaTh B peaklMiO BCAEACTBUE
TOro, 4To ee ¢opma MpeacTaBisieT co00il ABOIHYIO cnupanb. boiee Toro,
JHK MoXeT BOCIIPOU3BOAUTHLCS TOJBKO MPU HATUYUU O€TKOB-(PEePMEHTOB,
CUHTE3 KOTOPBIX OCYIIECTBISIETCS C IMOMOINBIO 3akoampoBaHHOU B JIHK
nHpopmauuu. [Tockonbky o6a OHM 3aBUCIT APYT OT Apyra, BOCIIPOU3BOI-
CTBO BO3MOXHO JMOO MPU UX OAHOBPEMEHHOM CYIIeCTBOBAaHUU, JIMOO ONWH
13 HUX JOJKEH OBbITh "COTBOPEH" MpexXae APYyroro. AMepUKaHCKU MUKPO-
ouomnor IXeiiKoOCOH MUIIeT:

"B MoMeHT 3apOXKACHUA KU3HU TOJIXKHDI OBITN OJHOBPEMEHHO IPUCYTCTBO-

BaTb (I)aKTOpI)I, yIpaBJddiomne TaKUMU MpoueccaMu, KakK MOABJICHUE SHEP-

TMU, M3BJIEUYCHUE M3 OKpYXawIlIel cpeabl HEOOXOAUMBIX 3JIEMEHTOB, POCT
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Monekyna OHK copepXuT naaH o6Lero CTpoeHns 4YesoBe4eckoro tena

MOCJIea0BaTEeIbHOCTE aMUHOKHUCIOT U co3aaHue 9(pPeKTUBHOro MexaHu3Ma
nepenayu uHdopmanuu, ynpasisionieir poctoM. Takoe coyeTaHue HakTopoB
BCEeraa Ka3aJloCh a0COJIIOTHO HEBCPOATHBIM MU 4AaCTO MPUIIMNCBIBAJIOCH boxe-
CTBEHHOMY BMeLLlaTeJIbCTBy"124.

OTU cjoBa ObIIM HamMCaHbl Yyepe3 ABa rojga mocjie OTKpbITUS XK.
Yorconom u @p. Kpukom crpykrypsl JTHK. Onnako, HecMOTps Ha Bce 10-
CTUXXEHHWS HAyKu, JJIsSI 3BOJIOLMOHUCTOB BOMPOC MO-NPEXHEMY OCTAETCS
OTKpBITBIM. CyMMUpPYSI CKazaHHOE, CJelyeT CKa3aTb, YTO HEOOXOIUMOCTh
mis Bocmpou3BeneHus JHKOGenkoB-pepMeHTOB U CHMHTE3 MX Ha OCHOBE
nHpopMmauuu, 3akoaupoBanHoil B JJHK, okoHuaTtenbHO pa3zdbuBaeT 1moJjo-
KEHUS 3BOJIOLIMOHHON TEOpUH.

HeMmenkue yuennsie FOakep u Illepep mokaszamu, 9YTO CMHTE3 KaXmoi
13 HEOOXOAMMBIX Ui "XMMHUYECKON 3BOJIOLMU" MOJIEKY] TpeOyeT coBep-
IIEHHO OMNPENEJEHHBIX YCJIOBUMN, U UTO BEPOSITHOCTb COCIMHEHUS MaTepua-
JIOB, TOJIyU€HHUE KOTOPBIX TPeOYEeT pa3IMYHbIX METOIOB, paBHa HYJIO:

"Jlo cuX MOp He MOCTaBJIEHO HU OJHOIO ONbITA, B Pe3yJabTaTeé KOTOPOTO MBI

CMOIM OBl MOJTYYUTh BCe HEOOXOMMMBIE IJIsSI XUMUUECKOU IBOTIOLNU MOJE-

KYJIbI. HOBTOMY HY>KHO CHUHTE3UPOBATHL MOJICKYJIbI B pPa3HbIX ME€CTax IIpH
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OIIPECACJICHHBIX YCIOBUAX, a IOTOM NNEPEHOCUTDb UX B APpYyrue Mecra, raec 6yz[yT
IIPpOUCXOOUTh pCaKIINH, obecreuynBast UM TeM CaMbIM 3alIMTy OT TaKUX BPEI-
HBIX BO3JIEMCTBUI, KaK TUAPOJIU3 U (bOTOJll/I3"125.

MHbIMU cioBaMM, Te€OpUS DBOJIOLIMU HE CTOCOOHA MPeaCTaBUTh A0~
KazaTeJbCTBa CYIIECTBOBAHUS CTaAUll pa3BUTHUSI, KOTOpPbIe, MO UX YTBEPXK-
JNIEHUIO, OCYILIECTBJSIOTCS HAa MOJIEKYJSIPHOM YPOBHE.

Hu aMMHOKUCIOTHI, HU O€JIKU, COCTABJISIONIME KAETKHU KUBbIX Opra-
HM3MOB, HE MOTJIM OBl BOSHUKHYTH B "TIEpPBOOBITHOI aTMocdepe” OKpyXKaio-
meit cpensl. bosee Toro, HeBEPOSTHO CIOXKHAS CTPYKTypa 0EJIKOB, UX CBOI-
CTBO OBITh JIEBO W MpPaBOBpallaOIIMMUCS, TPYAHOCTh POPMUPOBAHUS JIU-
MUIHBIX CBSI3€i - 3TO BCEro JMIIb YaCTh TE€X NPUYUH, IO KOTOPHIM UX HE-
BO3MOXHO OyIeT CUHTEe3UpOBaTh U B Oynyuem. Jlaxe eciiv NpeanoloXuTh
Ha MTHOBEHME, UTO O€JIKU CUHTE3UPOBAIUCH CIyyaifHO, 9TO He OYIeT UMETh
HUKaKOIro cMbICja, MOTOMY 4TO O€JIKM caMUu 1Mo cebe 6ecrnoie3Hbl, T.K. OHU
HE B COCTOSTHUM BOCTIpOM3BOIUTHCSI. CMHTE3 O0eKa BO3MOXKEH TOJBKO C MO-
Moliblo nHGopManuu, 3akoaupoBaHHoit B Mmosaekynax JJHK u PHK. Oco-
0asi mocaen0BaTeJIbHOCTb U3 ABAAllaTH Pa3JIMUYHbIX aMUHOKMCIIOT, 3aKOIM-
poBaHHas B IHK, onpenenser cTpyKTypy KaxXmaoil MOJIEKYJIbI OeJKa B opra-
Hu3Me. Bce Te, kTo usyuan mosekyasl JJHK u PHK, npexpacHo 3HaloT, 4TO

OHM HC MOTIJIM BOBHUKHYTb CI[y‘IafIHO.

®akt CoTBOpeHuUs

OO61rasi HECOCTOSTEIbHOCTh TEOPUU DBOJIOLIMU MPUBEJIA K TOMY, YTO
MHOTHWE BeAylline yuyeHble B 00J1acTu MuKpoobuosoruu npuzHanu daxkt Co-
TBOPEHMUSsI, TIpEeANoaralounii, 4To BCe B MPUPOJE SIBISIETCS Pe3yJIbTaTOM
CO3HaATEJIbHOU NesaTeJbHOCTH TBOpIa. YUeHble, OTKPBIThIC A1 HOBBIX MBIC-
Jieil, BBINBUHYJU WJAEI0, TOJYYMBIIYIO Ha3BaHWE "pPa3yMHOro IuiaHa".
Maiikn [x. bexe, ogiuH U3 caMblX CBOOOJOMBICISIIINUX YUYSHBIX, TOBOPMUT,
YTO OH MpM3HaeT cylecTBoBaHue TBopia, Co3martens BCETo, U CYMTAET, YTO
T€, KTO OTPUIIAET 3TOT (haKT, OKa3bIBAIOTCS B TYNMUKE:

BwmecTo aToro napur ctpaHHoe, ynuBuTelbHOE MoJuaHue... Koraa xe

BOIIPOC CBEPXbHECTECTBEHHON CIOXHOCTU KJETKHU 00cyxXaaeTcs MyOoJauUyHO,
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pa3zmaeTcsl IIapKaHbe HOT, a JbIXaHWE IMPUCYTCTBYIOUIMX CTAaHOBUTCS 3a-
TpynHEHHBIM. B HeopuManbHO 06CTaHOBKE JIOAU paccaabisioTcsd, MHO-
rve OTKPbhITO MPU3HAIOT OUEBUIHOE, HO TOTOM OIYCKAIOT rja3a, KayaloT ro-
JIOBAaMHU M Ha 3TOM ocTaHaBiuBaloTcs. [loueMy yueHOe cOOOIIECTBO HE XBa-
TaeTcs XaJHO 3a 9TO MmoTpsicaioiiee oTkpbhiTue? [louemMy K uaee miaaHa co-
34aHUS KUBOW KJIETKU BCETa MOAXOJST C MO3UIIMI OTPAaHUUYEHHOTO UHTEJ -
snekTta? IuneMMa COCTOUT B TOM, UTO €CJU OJHA CTOPOHA Melalu Ha3bliBa-
eTcs "pa3yMHBI MIaH", TO npyras A0JXHa HECTU Ha cebe CIoOBO "Bor"!26,

CeroHsi MHOTHUE JIIOJM HE TOHUMAIOT, YTO BO UMSI HAYKU OHU TIPUHU-
MaloT JIOXb 32 UICTUHY BMECTO TOTO, YTOOBI TOBEPUTh B Alstaxa. Te, KTo Ha-
xonuT ¢paszy "Annax coTBopua Bac u3 HeObiTus" HegoCTaTOUYHO HAyYHOM,
BOJIbHBI BEPUTh B TO, UTO MEPBOE KUBOE CYHUIECTBO BO3ZHUKIIO MUJIUAP/bI
JIET TOMY Hazall OT yjapa MOJHHMHU B "TIEPBOOBITHBIN OYJIHOH".

PaBHOBecue 1 MOPSITOK B MPUPOJE CTOJb BEJIUKOJETHBI, U YUCIO UX
MPOSIBJIEHUS UX CTOJIb MHOTOUYUCJEHHBI, YTO MoOJjiaraTh, OYATO BCE 3TO BO3-
HUKJIO CIy4yailHO, Hepa3yMHo. 3HaMeHus Ajlaxa Ha HebOe W Ha 3eMJe
OYEeBUIHBI, M OTPULIATH UX OeccMbicieHHO. Aytax - Co3nmaTtesib Hebec, 3eM-
JIU U BCETO, YTO €CTh MeXAy HUMU. 3Haku Ero cyliecTBOBaHUS MPUCYTCT-

BYIOT BO Bceli BceneHHO.

N moneunnu oum: "XBana Tebe, (Bnapbika)!
Mbl Bepaem nuuib 710, 4emy Thl HAC yuun.
MounctnHe oauH nuuwb Tl U
MyapocTt n 3HaHUS NCNOJNIHEH!”
(KopaH,2:32)



" n3 ero a3HameHum -
Co3paHue 3emnu u Heba
M XKUBHOCTU, 4TO OH
paccesn Tam;

OH MoLeH nx cobpartb
- -KaK CKOpo noxenaet”

(KopaH, 42:29)
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72 llenHast peakuysi, €XECEKYHJHO MPOTEKAkoLas B
I71a3e 4YesIoBeKa, B ISHCTBUTENILHOCTH, FOPA30 CIIOXK-
Hee U MOTpsicaeT BOOOpaXKeHME CBOEN TOHYaei
CIUTAHHPOBaHHOCTEIO. JIyd cBeTa ((hoTOH), mocTymnaro-
Ui B HAIII [V1a3, IPOXOJIUT Yepe3 POroByio 000IOUKY 1
3pavuoK, ! NIPOSLUPYETCs HA CETUYATKE C MOMOLIBIO JIMH-
3bl. Ho B TOT MOMEHT, Korjja (hOTOH JIOCTUTAEeT CeTyaT-
KH, OH TOTYAC K& BIUTHIBACTCS] OPTraHMIECKOil MOJIEKY-
JI0¥, HAXOJISILLEICS B KJIETKAX CETYATKH, - MOJIEKYJION
11-cis—retinal. ITpu B3anmopieiicTBin ¢ hOTOHOM MOJIE-
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1 MOJIEKYJISIpHAsI CTPYKTYPa, KOTOpast Teneph yKe Mo3-
BOJIIET €My COEAMHHUTLCSI C JIPYTMM TIPOTEHHOM -
TpaHcaymHoM. OJIHAKO /10 B3aMMOJIEHCTBUS C POJIOM-
CHHOM, TPAHCJyLMH NPeObIBACT B COCTOSIHUM 3aBUCHU-
MocTH 0T Moltekyibl GDP (juku-gu-mn). [ocie Bocco-
€/IMHEeHWs] TPAHC/LYLIMHA C POJIONICHHOM, OH OT/ENSeTCs
ot Mojiekysbl GDP (JKit-jju-1i) ¥ COE[IMHSIeTCS C APy~
roit montekynoit GTP (pku-ru-mm).

Tenepb MbI MMeeM 00liee COe/IMHEHNE IBYX MPOTEHHOB
— POJIOTICHHA M TPAHCYLMHA — U OIHOI XMMUYECKOI
MOJIEKYJIbI, KOTOpOe NpuHsTO HasbiBaTh GTP-Tpancyy-
LUHPOJIONCUH. DTO COEJMHEHNE BHOBbL IIPOJIOJIKUT
CBOIO TPaHC(OPMALNIO ¥ OOBEMHUTCS C el OJHUM
npotenHoM — docporacTepasoit, nocne yero gocgdo-
mMacTepa3a MpUoGpeTaeT CrocoOGHOCTh MPUCOSANHST
u yaep:KuBath Bosje cebst monekyny cGMP. B peitct-
BUTENLHOCTH, B KIETKE W3HAYAILHO TNPHUCYTCTBYET
Gosnbiioe KomuuecTBo Monekyn cGMP, opnaxo, ¢oc-
doanacTepasa yMeHbIIAET MX YHCIO. DTOT TNpolecc
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TOJTHEHHON BOJIOIA, BBIYCKAIOT ONpEJIeNIEeHHOe KOJMyie-
CTBO JIMILHEN BOJIbI, BbIHYB NMPOOKY.

Euwe opuH niporenH, cBsizanHblil ¢ cCGMP — aTo VonHbIit
KaHaJl, KOTOPbIil PeryJanupyeT Yuclo MOHOB HATpus B
cocraBe Kietku. cGMP npuHuMaeT MOHBI BHYTPb
KJIETKH, TOTJ[a KaK JIPYTroil MPOTENH OJIHOBPEMEHHO BbI-
BOJUT MX uepe3 VoHHBbIE KaHAIbI, YTOOLI COOMIONATH
HMOHHOE paBHOBecue. biaropapst crnaxkeHHoil paGoTe
9THUX JIByX NMPOTENHOB yPOBEHb MOHOB HATPUSI BCErja
HAXOJUTCS B KECTKMX PAMKaX M MOJi CTPOrMM KOHTPO-
nem.

B pesyansrare ke BosjeiicTBust pocoanacrepasbl, Ko-
JmuecTBo Mosiekys1 cGMP omyckaeTcst Hike HopMalib-
HOT'O YPOBHSI, U BMECTE C 3TUM TIPUXOJAT B JICHCTBIE,
HAUMHAIOT 3aKPbIBATLCSI 1 BBILICYTOMSIHY ThIe MOHHbIC
kaHasbl. Takum 06pazom, HabIOAeTCs ONpeieIeHHOe
HapyllleH\e MPOMOPLYMHN, 32 COXPAHEHHEe KOTOPBIX OT-
BETCTBEHEH MOHHBII KaHaJl, YACTIO MOJOKHUTENILHO 3a-
PSPKEHHBIX MOHOB HATPHsI CHIKAETCSI, YTO CTAHOBUTCS
NPUUMHOI JIUCTIPONOPLMK HA MPOTSIKEHNN BCeil Kile-



TOYHOI MeMOPaHbI, KOTOPas, HAKAIUINBASICh, BbI3bIBAET
IEKTPUUYECKUIT CUTHAI, UIILIMIA OT ONTUYECKOTO HEp-
Ba K 3pUTEJLHOMY LEHTPY Mo3ra. Kak TojbKO cura
JIOCTHTAeT MO3ra, TOTYAC 3Ke IPOMCXOJIUT MPOLECC 3pU-
TenbHOro BocnpusiTist. (13 kanrn Maiikina Bexe «Yep-
HbII sk [lapBuHa», Hb}o—I;IopK,Free Press, 1996,
pp-18-21) Opnako, KapTHHA, KOTOPYIO MBI, YIPOCTHB,
TMOMBITATINCH ONKCATH 3/1eCh, HECKOJIBKO HerosHa. Ecim
Obl COOBITHSI PA3BUBAJINCH TAK, KAK Mbl OMUCBIBAIIN, TO
MPOLIECC 3PUTEILHOTO BOCIIPUSITHSI HUKOT/IA HE POU30-
wen 6bl. Bonee Toro, ecam Gbl Bce MPOLECCHI B3aMO-
JIEACTBHSI OrPAHUYMBAIIMCH ONMCAHHBIM 1 TIPOMCXOJIIIA
6b| TOJIBKO B O[JHOM Hal'lpaBJ'IeHl/ll/[7 KJIETKMX OYEHb 4aCcTO
CTAJIKMBATNCH Obl C OFPOMHBIM unciioM 11-uyc-pern-
Hauneil, mosiekyiaamu cGMP, noHHbIMM KaHaiamu. st
PeryJIMpoBaHusi OOPATHBIX MPOLECCOB CYIECTBYET €ILe
MHOKECTBO MEXAaHU3MOB, KOTOpbIE 00€CTIEUNBAIOT BO3-
BpAlLEHUE KJIETOK B MPEXKHEE CIOKOWHOE COCTOSIHUE
nocJie nepejjaun CUrHasa.

Bce npouecchl, nepeurciieHHble HaMK BbILIE, HE SIBJISI-
F0TCS1 GMOXMMUIECKMM MOSICHEHUEM MPOLIECCA 3PUTEb-
HOTO BOCHPUSITHS, HO JIMIIb KPATKO U CYMMHPOBAHHO
onuchiBatoT ero. Ho, Kak CTaHOBUTCSI OUEBM/IHBIM U 13
9TOr0, 3PUTENbHBIA MPOLECC SIBISETCS UYPE3BbIYANHO
CJIOXKHBIM M COBEPLIEHHBIM MPOLECCOM, OOBSICHUTH
BO3HMKHOBEHNE KOTOPOI'O CIIyYafHOCTBIO U MOITAMHO-
CThIO a6COIOTHO HEBO3MOXKHO.
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