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NMPEANCJ/IOBUE

CTpeMsaCcb K KpaTKOCTU N onpeaenéHHocTu, byay oCHOBbIBATLCS
TOJIbKO Ha TeX HaYUHbIX AaHHbIX U TMNOTE3aX, KOTOPble CYUTAO

Hanbonee BepOSATHLIMMU.

KunomeTtpbl (Kuno) wvHorga s 6yay HasbiBaTb BEPCTaMy,
rekrtapbl — pecatuHamMu. HasBaHue MeTpa OCTaBMM MO €ero
KPaTKOCTU. DTO NOYTU nosicaxxeHn. Ap cogepxut 100 k. m, 100

apoB cocTtaBnaT gecatunHy, 100 gecatuH - KB. BepcCTy. [[pamMm



eCTb Macca Wnau gasneHue (TsXecCTb) B 4YeTBepTb C JIMWIKOM
30/10THMKa. 1000 rpaMMoB ecTb kKwusorpamm (kuno, unun 21/,
dyHTa). 1000 kKMNo HasbiBaeTCcs TOHHOM (61 nyn). MeTpnyeckas
nowagmHaa cuna (MOWMHOCTL) eCcTb paboTa, Bblaensawowas no
100 knnorpamm-meTpoB (Kr-m) B Kaxayt cekyHay. Pabota B 1
Kr-M Bblpa)aeTcs noagHsATMEM OAHOro KMao Ha 1 MEeTp BbICOThI.
BunnnoH ansa KpatkocTtn o3Havaetcsa 1012, Tpunnumon 1018 n 1.4.
EanHunua Kaxkaoro Ksacca npuHMMaeTcs B MUIMOH pa3s 6onblue
npeabiaywen. Boobue 6onblune yncna, o3Hav4aeMble eaANHNLIEN
C HynsMU, ANs KpaTKocTum wu3obpaxaeM uyucnamm 10 c
ManeHbKUMN BEPXHUMU YUCIaMKU, YKa3biBalvOWMMU HA YUCIO

HyJlen.

B nsnoxeHuun g 60971c TONbKO €ro HEACHOCTU, HO He 3aboTuncs
O KpacoTe cnora. 3a TOYHOCTbIO B TaKoro poJa CraTbsAX

FOHATBLCA HEeT CMbicna. Bce yncna ToNibKO I'IpM6J'IM3MT€J'IbeI.

B cywHOCTM, OCHOBaHMEM BCEX HALIMX MOCTYMNKOB BCceraa oyaer
noboBb K caMoMy cebe. KaxaoMy KaXeTcsl 3TO BCEro Ba)Hee.
[a n Kak xe nHaye? KoHe4yHo, 3TO pa3yMHO, 1 B AylUe KaXAblA
NpUAEPXKMBAETCH TaKoro ocHoBaHus. "C Kakomn ctatn, — Aymaet
BCSAKOE cyuwectBo, — s byay pagenatb cebe 3n10. MHe 3T0

HEBbLIFOAHO, 3TO HeecTecTBeHHO!" Yenoseka, XepTBYHLEro



cBomMM biarom, nobsT, yBa)kaloT, HO He Bce. MHorne cyuTaroT
5TO XOpOWMM ANst HUX, HO He ANg Hero M HasblBalT ero
AypakoM. Henb3s 06BMHATbL YenoBeKa B 3TOM €ro CTpeM/IeHUU
K 3rom3Mmy, OH UMEEeT Ha Hero NpaBo, HO HYXHO U O06BSCHUTL, B
yeMm 3aKn4vaeTcsd UCTUHHOoe cebsantbue. Bce naBecTHbie BUAbI
3romsMoB, T.e. NwbsBnm K camomy cebe, cyTb 3abnyxaeHus.
Hanpumep, arou3m pas3bonHuka, rpabutensd, pasHoOro poaa
HaCUbHUKOB, 6oraToro, Bf1ACTHOrO, yectonobmueoro,
cnagoctpactHuka U T1.4. OHM He COo3HakwT, 4YTO camMm cebd
HeHaBMaAT, U MNOTOMY TakKue 3rousmbl Hago Obl Ha3BaTb
aropobuero MNM CaMOHEHaBUCTblO. B CywHOCTU, Kaxpoe
CYLLEeCTBO HauMHeHO cebanobueM. Henb3s ocyxaaTb 3TO
»XenaHue cebe Bennyanwero Bo3MoXXHoro gob6bpa. JimuemepHo
CYLLEeCTBO MOXeT He 3aboTtutbcs 0 cebe, a B TalHUKE CBOEro
Mo3ra OH Bcerga arouct. Ho 6eaa B TOM, 4YTO OH 4acTo

3abnyxpnaetca n sMmecto aobpa cebe genaet 3/0.

Ecnn a pewy Bonpoc, YTO XOPOLWO MHE U YTO AYPHO, TO HAaNAy

NCTUHHBIN NYTb K cebantobuo.

OCHOBbIBATbCS1 MOXXHO TOJIbKO Ha Mo3HaHun BceneHHon. UHbIX
MCTOYHNKOB 3HaHUA HeT. Bepa B nogen nan B dBTOPUTETDI

HeHaAéXHa, MNOTOMY 4TO AaBTOPUTETbI MpoTMBOpeYaT Apyr



aApyry. NMpUToM OHM NPUXOAAT K HeslenbIiM BbiBOAAM U, HECMOTPS
Ha 3TO, BCe-Taku MMEKT cenyac rpomMagHyto cuny. lNoutu Bce
100 % nwagen cendac noaBepXeHbl rpybenwinm cyesepusiMm.
TakoBbl Bepa B CNAacUTENIbHOCTb HEKOTOPbIX CTATY3TOK, (POpPM U
AENCTBUN, HE UMELWUX HUKAKOro OTHOLWIEHMUS K pasymMy W
3aKoHaM npupoabl. Hanpumep, ecnm cbewb Kycodek xneba ¢
BUHOM unun 6e3 BMHA, TO Oyaewb B Oyaywem cyactiMB WU
n3baBuWbCA  OT  HakKasaHMs 3@  caenaHHble  TO6O1WO
npectynneHus. Ecnm noMaxewbcss apoMaTUY4EeCKMM MacsioM, TO
BbI34OpOBEELlb, €CNN COBEPLUNLIb PSA HU K YEMY HE BedyLUnX
06psnoB, TO MOXelWb 3aK/UYUTb COK3 C XEHLWWHON, B
NPOTUBHOM cflyyae — Henb3sd. 3T o06blyaMm HUYEM He
OT/INYAIOTCA OT Bepbl B TpU CBeYu, B CHbl, B 13 4ucno, B
MOYECHhIBAHMA WU B pa3Hble Apyrve npuMmetbl. OHW COCTaBNAOT
TAaKOM Xe rMo30p 4enoBeyecTBa, Kak U Bce 6e3paccyaHble
NOCTYMNKW. Takme ngnm HUYEM He OTAM4aloTcs OT 6e3yMHbIX,

MOTOMY 4YTO OTPULAKOT pa3yM N 3HAHUE.

Kak >e OTHOCUTbCS K TakKMM? A TaK e, KakK Mbl OTHOCMMCSH K
CcyMacuweaunMm um 60NbHbIM: C MOJIHbIM BHUMaAHUEM, COXaJIEHNEM
n MUiocepanemM. BONbHBLIX MbI CTapaeMcH obnerynTte wunun

BblJ1IEYNTb, N TaKXeE N CTpadalowmnx BEPOK B TMNYCTAKU Mbl



NblTAaeMCs BPa3yMuTb, T.€. A4aTb UM 3HAHUS, KOTOpble n36aBuniu
6bl nx oT 3abnyxaeHnn n rmbenu.

Hy>XHO orpoMHoe TepneHue. ToNbKO MenNlIeHHO, MeAJIEHHO
MOXHO M3MEHNTb 06pa3 XU3HU Noaen K nydwemy. iHble, Kak U
HeKoTopble 60/IbHble, — HensneumMmsbl. 519 HUX OCTaHYTCSA O4HO

Hawe cocTpadaHue un 3aboThl.

Ha ueM e OCHOBbIBATbCS, YTO NpuU3HaBaTb BEPHbIM? N3yyeHune
BceneHHon HayaTo, HO, KOHEYHO, HMKorga He byaert
3aKOH4YeHO. Hawe 3HaHue — Kanns, a He3HaHue — OKeaH.
PasHoro poaa 3HaHUA, HaKOMJ/IEHHblE Hanbonee
CO3HaTeNbHbIMM NOABMU BCEX CTpaH, HaApoAOB W BPEMEH,
Ha3blBalOTC HaykamMu. OHM pas3genstoTcss Ha TodHble WU
COMHUTENbHbIE. K TOYHbIM OTHOCSTCS FeoMeTpusi, MexaHuka,
du3unka, xumusa, paguonorus, bunonorns U nNpoHuLatoWwas Mux
BCe MaTeMaTmka, nnm noruka. K ToUHbIM e HayKaM OTHOCSATCS
NpuKNagHble WU onucaTesibHble HayKW, KaKOBbl TEXHOOrMUS,
reorpacuda, 3o0o0n50rnd, 60TaHUKa, [reonornd, acTpoHOMMUS,
MUHepanorus, pmnsnonormsa n T7.n. COMHUTENbHbIE HAYKN TaKxXe
OYEHb BaXHbl, MOTOMY 4YTO NpPeACTaBNAT MNOMbITKN pewwnTb
3a@a4n, KOTOpPbIX pelleHne KpanmHe HeobxXxoAMMO KaXXaoMy
co3HaTenbHoOMy cyuwecTtBy. OHM Ha3bIBAOTCA COMHUTENbHbIMU,

MOTOMY 4TO pelweHnAa 3TnX 3aaa4 pa3HbiIMU YyMaMn HE CXOAHbI.



He n3eBecTHO, KTO NpaB N Ybé pelueHne HeBepHO. MoxeT 6bITb,
M BCE OHW HeBepHbl. TakKoBbl HAyKU UCTOpUYecKkue,

dunocodckmne n pennrnosHblie.

Ho He HY)XHO AyMaTb, UYTO €CTb PE3KWE TrpaHuLbl Mexay
TOYHbIMU U HETOYHbIMW HaykaMu. C OAHON CTOPOHbI, BbICLLUUE
rpaHULbl TOYHbIX HayK KonebnwTcs, C APYrom — OCHOBbI

coumnalnibHbIX HayK 61N3KM K TOYHOCTH.

Mbl Ha4yHEM C Hambosiee TOYHbIX HAyK, OTKWMHYB OT HUX BCe
COMHUTENIbHOE. B ryMaHuUTapHbIX Xe n dunocodpckmx Haykax
NMPUMEM TO, YTO COrflacyeTcs C HalWWMKU BbiBOAAMU U3 3HAHWUN

HECOMHEHHDbIX.

Byaem cmenbi. He 6yaem 60aTbCa Kapbl aBTOPUTETOB, XOTS Obl
3@ HUMUK BbINKn ThicaYeneTns. Mbl OXOTHO 3@ HUMMK NOKAEM, ecnu
OHW C TOYKWN 3PEHUSA HECOMHEHHbIX 3HAHUW NPULLIN K BEPHbIM,

XO0TA N HeAOKa3aHHbIM MU BbiBOAAM.

Kak Mbl MOXeM 6biTb BWHOBHbI, €C/IM Mbl CleayeM CBOEMY
pa3ymy? YTo e MoxeT bbiTb Bbiwe ero? KOHe4YHO, BO3MOXHbI
cyuiecrtea cuibHee Hac no pas3ymy. Ho rae oHu? OHM He

NpUXOAAT K HAaM Ha nomollb. Korga npuayT, Toraa v nocnyllaem



nx. Cenyac Mbl UMEEM TOJIbKO YKa3aHUs Hambosiee AapoBUTbIX

cBoux cobpaTtunin. Pasym xe Heba MONYUT.

Yepe3 TbiCAYM NEeT HayKa paclUUpUTCS, YCOBEPLUEHCTBYETCH U
caM 4yenioBek npeobpasmnTcs K nydwemy. Ho noka 3Toro HeT, Ham
NPUXOAUTCSA A0BONIbCTBOBATLCA MUMeWwmMMcsa. Halum BbiBOAbI,
HaBepHoe, 6yAyT HENosHbl, AaXe OWMBbOYHbl, HO 4YTO Xe
[lenaTtb, €CNN HET ceiyac Toro, 4yto 6yaeT 4yepes CTo, Thicauy,

MWIMOH JNIET U YTO AAacT HaM bonee BEpHble BbIBOAbI!

COBPEMEHHOE COCTOAHMUE HEBA

O6bpucyem noka obwyrw KapTuHy BceneHHon, 4TobbI
BoobpaxeHne Hawe cpa3y 6biN0 NnopaxeHo ee BennumeM. Tak
Mbl BbIObeM M3 cebs y3KYyl 3eMHYI0 TOUYKY 3peHund. Kak B cBoe
BpeMsa reorpadpua Bblwmnbna wn3 HaACc TMOHATME O Halew
HUUYTOXHOW JepeBywWwKe, TakK M acCTPpOHOMMYECKMe MNOo3HaHUA

YHUYTOXAT aBTOPUTET 3eMJIN.

B3rngaHyB Ha Hebo B 6€3/1yHHYI0 SICHYK HOYb, Mbl YBUAUM
MHOXeCTBO 3BE&34. Bce 3TO cyTb rpoMagHbie ocnenuTenbHble
COJIHUA, MO HACTOJIbKO OT HacC yAaliEHHbIE, YTO NPEACTABMATCA

B BUAE HUUYTOXHbIX, eaBa 3aMeTHbIX UCKp. YneHoB NAaHETHOM
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cuctembl (CpaBHUTENbHO HebonbliMe OoCTbiBWNE HebecHble
Tena, K HUM MpUHAANEXUT 3eMnsi, OHM BUAHbI, MOTOMY YTO
ocBeweHbl ConHuem, Kak JlyHa) ™Mbl yBunamm B obpaze 2-3
bnectawmx mnm TYCKNbIX TodyeKk, noaobHbix 3BE3aaM. TONbKO
CBETAT OHM pOBHEe, He TaK CWUJIbHO MepualT, KakK 3Be3jbl.
OcTanbHbIX YEHOB HE BUAHO MPOCTbIMU rNasamMun: UIM NOToMy
4YTO OHWM Ha Apyron cTopoHe Heba, 3akpblTon 3eMném (eé
FOPU3OHTOM), UKW NO UX Manoctu. MIx 6bl n coBceM He 6bI10
BUAHO (MO UX MasIoCTU U TEMHOTE) HU B KaKne TesnecKornbl, ecnu
6bl OHUM BbIIN Ha TEX Xe YXKacaloLWmnX pacCTOSHUAX, KaK 3Be3bl-

COJ1HUA.

byaneM xe roBopuTb HE O TOM, YTO TOBOPUT HAM HEBOOPYXEHHOE
3peHne, a 0 TOM, YUTO OTKPbITO aCTPOHOMUEN C NMOMOLLLIO CaMbIX

MOTyLLECTBEHHbLIX TEJTECKOMNOB (BeJ'IVIKVIMVI N KponoTJ/inBbiMU

Tpyaamu).

Hawa nnaHeTHasa cuctema, nNposBasowWascs Ha Hebe ans
NPOCTbIX FNa3 eaBa 3aMeTHO, cocTtouT 3 CosiHUa, B MUJIJIMOH
pa3 bonbwero (no o06bEMy) 3emMnn, U u3 nNnaHert. YeTbipe
nnaHeTbl 6onblwe 3eM/in B COTHM pa3, TPU HEMHOIO MeHbLUE €€,
OKONO ThbiCAYM - ropa3no MeHnbwe (ot 10 go 400 kmno B

AnameTpe) M MHOXEeCTBO ThbiCAY elwé MeHblwe. Boobuwe uncno
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NJaHeT onpeaenéHHOro pasMepa TeM 60/blle, YEM 3TOT pasMep

MEHbLUE.

KpynHbie nnaHeTbl OKPYXEHbl COYTHUKAMWU, UAW yHaMu, T. e.
MEeHbWNMMN NNaHeTamMn. NX 4Uncio y Kaxaonm nJjiaHeTbl TeM
6onble, yeM cama oHa b6onble, nmeHHo oT 0 go 10. Pasmepsbl
HEKOTOPbIX JIYH /NUWb BABOE MeHblle, 4yeM 3eMsiu, apyrue
ropas3ao MeHblle, MHble UMELIOT B NonepevyHnKe ¢ 4ecAaToK BEPCT

N MEHbLLUE.

Bce nnaHeTbl nexaTt NoYTM B O4HOM MJ1IaHe U ABUraloTCa B O4HY
cTopoHy BoKpyr ConHua. B To Xe BpeMs OHU BEPTATCS B Ty XKe
CTOPOHY. [ABMXeHue nnaHeTbl NoAobHO ABUratoLeMYCs Brepén
AEeTCKOMY BOMYKY. ECnu cTaTb Ha ceBepHOM Mnostce 3eMam Unu
ConHua, To BCe ABMXEHUS byayT cnpaBa Haneso, T.e. NMPOTUB
ABUXeHUS YyacoBon cTpenkn. CKOpoCTb rogoBOro ABUXeHUs oT
46 po 5 Bépct (kuno) B cekyHAy. CKOpOCTb CYTOYHOrO
SKBAaTOPMasbHOro BpaleHus pasnmyHa n ansa 6onbwnx niaaHeT
COCTaBnseT A0 AecsATKa Kuno B cekyHay. CoBepLUEHHO TO Xe
MOXEM CKas3aTb WU NpO BpalleHue U ABUXeHuMe CNyTHUKOB
BOKPYIr cBOUX nnaHeT. CucTteMa Ka)xaowu niaaHeTbl C ee NyHaMu
nogobHa cucrteme ConHua C ero nnaHetamun. Y nNNaHeThl

HeAOCTaéT TO/IbKO CaMocTosATeNbHOro 6necka, kak y ConHua.
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Ho n To Korga-1o paHblie 6bi10, T.€. NNaHETa paHblle cuana,
kKak ConHue. JlyHbl HE TONIbKO BEPTATCSA M ABUTratoTCs BOKPYF

CcBOUX MnJjiaHET, HO N BMecTte C HUMU NAYT KPyromM ConHua.

DTa BpallarWadacs COJIHeYHOo-MJIaHeTHad MallMHKa, Kpome
TOro, CTpeMUTENIbHO HECETCH B NMPOCTPAHCTBE NO HanpaBJ/IEHUIO
K co3ge3auto Jinupbl unun lepkyneca (co3sesgune ecTb rpynna
CONHLU). NMpuMepHO Kaxay CeKyHAY Mbl NpOABUraeMcsl Bnepén
BMecTe c 3emnénm, ConHuem, BCEMU e€ro njaHeTamMnm U ux
cnyTHMKamm Ha 20 BEpCT B CeKyHAY, WAXM NOYTU Ha ABa
MUIINOHa BEPCT (KWNo) B CYTKU. Hukorga He CTOUMM U He
KPYTUMCSl Ha OAHOM MeCTe, KaXXAblW AeHb 3aHNMaeM B HebeCcHOM
NPOCTPAHCTBE HOBOEe noJsioxXeHune. HacTtodwune HebecHble
nyTewecrtBeHHNkn! Kyna-to 6exum, Bce ganblie n ganswe. Ho
NPOCTPAHCTBO MeXxAay 3BEé3aamMu (CoMHUaMM) Tak rpoMagHo, yTo

3TOT 6er KaxeTcsa cTossHneM. MUNNNOHDI BEPCT B HEM — HWUYTO.

Bce nnaHeTbl ocsBewatTcsa W corpesatoTca ConHuem. Te,
KOTOpble K HeMy 6nmxe 3eMnun, - cuibHee, 4YeM OHa, a Te,
KOoTopble Aanblie, - cnabee. Ho Ha 0AHUX O4YeHb XONOAHO, Ha

APYrMX HEBBIHOCUMO »KapKO C TOYKWN 3peHns 3emMnu.
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Ha HWX OHM WM HOYKM, BpeMeHa roga, HO pa3HOWM
NpOAO/IKNTENbHOCTU. Ha BCex TAXeCTb pa3HoOM cuibl. Yem
MeHblle MJjlaHeTa WM ee CNyTHUK, TEM TSAXeCTb MeHbue. Ha
MHbIX MJIAHEeTKaX TAXeCTb TaK Masia, 4YTO [AOBOJIbHO TaMm
4Yesl0oBeYeCKoro npbikka, 4Tobbl ynetetb B  HebecHoe
NPOCTPAHCTBO W CAenaTtbCd CaMOCTOSATE/IbHOW T[JIAHETOMN,
cnyTHUKOM ConHua. Ha Apyrux TaXecTb NO3BONSAET Npbiratb A0
NOTOJIKA, @ MHOr4a Ha MHOIro MEeTpPOB MJIN KUJTOMETPOB B BbICOTY.
Hanpotune, Ha camon 6onblWION NNaHETe OHA TaK Besinka, 4To

efBa nossonsgna 6ol 4eJI0OBEKY XOAUTDb.

®opma nnaHet 6nm3ka K wapoobpasHon. Ho oHa TeM 6ornee
YK/IOHSAETCS OT Heé, 4yeM pa3Mepsbl niaHeTbl (@ BMecte ¢ TeM U
TSXeCTb) MeHble. Manble naHeTbl C MNornepevyHMKoMm B
HECKOJIbKO COTEH BEPCT MM MeHbLUEe MOryT 6bITb Kybnyeckmmu,
MHOrorpaHHbIMM U apyrom ¢opMbl. ECM OHWM He TakoBbl, TO
TO/IbKO NOTOMY, 4TO, 6yayuym Koraa-Tto raszoobpasHbiIMU UK
XUAKUMU, NMPUHANKU chepunyeckyto dopMy Aa TakK M 3acTbliwn.
OAHaKo yrnoBaToCTb Y HUX 3aMeyaeTCsl, YTO YKa3bIBAeT Ha TO,
4YTO Manble NMJaHeTbl COCTABASAT pe3ynbTaT pa3pbiBa 601bLLION

nsaHeTbl. OHM KaK 6bl ee 06/10MKM.
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OT BpalweHnsa aaxe 6onblIMe MJlaHeTbl CcrhaLwWwmBalTCca. Ha
aene nonsgpHoe cxatue He 6onee 10% auametpa. Anga 3emnum

OHO paBHO 0,3%, T.e. HeE3aMeTHO CO CTOPOHHI.

Ha 6onbwnx njaHeTtax CywecTBYyWT aTMocdepbl U3
HEU3BECTHbIX FA30B M OKEeaHbl N3 HEU3BECTHbIX XXUAKOCTEN. HeM
6onblwe nnaHeta, TeM 6onblle Ha 3TO U BeposATUs. BripouewM,
OrpoMHoe 60/IbLUMHCTBO MasblX MJAHET U CNYTHUKOB HE UMeeT

aTMocaoep.

BelwecTtBa, M3 KOTOPbIX COCTOSAAT pa3Hble njaHeTbl, NoAO06HbI
3€MHbIM. [1encTBuTenbHO, BCS naaHeTHas cucrtema
obpasoBanacb M3 oaHoM Maccbl ¢ CONHUEM. YXe K3 3TOoro
BUAHO, YTO COCTaB BCeWU NJaHETHOMN CUCTEMbI OAUH U TOT Xe. Ho
eCTb ewé noareepxaeHune. lloBepxXHOCTHbIM cocTaB ConHua
n3pecteH. OH coaepXUT Te Xe BellecTBa, Kak U 3emnsa. UTak,
MOXEeM caenaTb BblBOA, YTO M MJAHETbl MO COCTaBYy BeLLECTB
cxoaHbl ¢ ConHueMm n 3emnén. O ToM e bonee onpeaenéHHoO
FOBOPSAT N Nagatolme n3 niaHeTHOM CUCTEMbI Ha 3eMJTI0 KaMHMN,
MeTas/ibl U MUHepasbl, HENMPaBW/IbHO Ha3blBaeMble as3ponTaMu
N nagatowmmm 3eé€sgamMu. To XKe noaTBepXKAaeT n HabnaeHue
KOMET, CBEeT KOTOpbIX MHOraa coobuiaet HaMm 06 MX cocTaBe,

TakOM e, KakK BewecrtBa cofiHU. O cocrtaBe Xe njaHeTt
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CbaKTl/Il-IeCKMe cBeaeHnd npormeopeydnBbl, 1 MOTOMY Mbl MOXEM

CKa3aTb, 4YTO CbaKTVILIeCKVI O HEM Mbl HUYEIO XOpoLwo HE 3HAEM.

BewecrtBa pa3gensaoTcd Ha TAXEnble, T.e. MNNOTHble U Nérkue
NN ManonnaoTHble. KakoBO Xe X pacnpeneneHue B rnjiaHeTHOMN

CUCTEME U B KaXAO0M U3 ee 4Y/IeHOB?

NMpeactaBnM cebe nepBoHayasnbHY rasoobpasHyr Mmaccy, u3
KoTopon obpa3oBanacb MNOTOM TrJlaHeTHas cucrema. [lo
N3BECTHbIM (PU3NYECKMM 3aKOHAM KaXablX ra3 pacnpenensieTcs
cpeav Apyrux rasoB Tak, Kak 6yaTo Apyrnx He 6b110, a UMeeTcs
TOJIbKO OH OAMH. BO3bMEM B NMpuMep O4HO U3 CaMbIX THAXENbIX
BELLECTB, XOTb 30/10TO, KOTOpoe, KOHe4yHOo, 6bi/10 razoobpasHo
BCneAcTBMne HeBOOOpasnMMoO BbICOKOW TemnepaTypbl. Ero nap B
CUNY YNMOMSIHYTOIO 3aKOHa pacnpoCTpaHSAeTCs A0 CaMbIX rpaHuy
obwen raszoobpasHonm mMaccbl. OoHAKO ero o4yYeHb Maso Ha
rpaHnuax, Ho ero Tem b6osblie, YeM BnnXe K LEeHTPY Macchl. To
Xe cnpaBen/iMBo M A8 BCAKOro Apyroro BewecTtBa Kak
MAOTHOro, Tak WM caMoro nérkoro. Ho nérkmx BelwecTB Ha

rpaHnuax 6yaet, KoHe4yHo, 6onblue,

OTcroaa cneaywouwme BblBOAb!:
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1.Bce pa3Hoob6pa3Hble BelwecTtBa, KOTOPbIX Ha 3eMne wu
ConHue mn3BectHo 6onee 90, HaxoAATCA BO BCEX 4acCTaX
Co/lHeYHOW cUCTeMbl Kak 61M3KUX, TaKk U yAaANEHHbIX OT
ConHua. Hanpumep, 3eMna COAEPXUT Te Xe BellecTBa, Kak
n ConHue (XoTa B MHOW Nponopummn), 4To PaKTUYEeCKn u

noaTBEPXAAETCA.

2.Jlerkux BewectB 6osiee HaA OTAANEHHbIX TJ1aHeTax.
[MoaTOMYy U cpeAHMe NAOTHOCTU MJIAaHEeT AO/IXKHbI 6biTb TEM

MEHbLLE, yeM oHU aanblie ot ConHua.

3. Kaxgaa nsaHeTa A0/KHA coaepXXaTb MNNOTHbIX BeLlecTB
Tem 6onblle, 4eM MecTo 6amxe K UeHTpy, MOTOMY 4TO
Kaxagas nnaHeta 6bula Korga-to  M30JIMPOBAHHOM
razoobpasHon Maccon, kak ConHue. TakK 4YTO TSXKEnNble
MeTannbl AO/MKHbI npeobnagatb B LEHTpax [MJaHeT, a

NErkne n HeMeTannnyeckme Tena - Ha NOBEPXHOCTAX.

ConHuUe AO0/MKHO UMEeTb HanbonbLyo NMAOTHOCTb, YeMY MellaeT
ero BblCOKas TemnepaTtypa, Tak 4To BewectBo ConHua (B
cpedHeEM) Aa)e BYeTBepo Nerdye Beuwlecrsa 3emnun. [10THOCTU
nnaHeT B obweM AenCTBUTENIbHO BO3PacTaloT C NpUbAnXeHneM

K CBETWJTY TOJIbKO C HEKOTOPbIMAU YKJITOHEHNAMW, 3aBNCALLMNMU OT
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TeMnepaTypbl N1AHET U APYTrUX NpuUYnH, Hanpumep, BeHepa He
TakK MAOTHa, Kak 3eMmnsd, xotsa u 6nmxe k ConHuy. (HoBble
n3MepeHuna aarT onga 3eMnun u BeHepbl 04AMHAKOBYIO MJIOTHOCTD,
a anga Mepkypusa MeHblyo. BuaHo, aTa nnaHeTa He ycrnena eweé
AOCTAaTOYHO OCTbITb. BnpoyeM, M3 pasHorjacMsa BUAHO, Kak
TPYAHO TO4YHOE onpeneneHne raoTHoCTU raHeT.) Camble
AanbHWe njaHeTbl YpaH U HenTyH HeMHOro nnoTHee lOnuTepa
n CaTtypHa, NOTOMY 4YTO WX CpPAaBHUTENbHO MasblM AMAMETP
no3Bosna UM 6osiee OCTbiTb U YMJIOTHUTLCA. BOT MJIOTHOCTU
nJaHeT no mepe mnx yganeHus ot ConHua: 6,45-4, 44-5,5-3,9-
1,33-0,7-1,1-1,6. [MNOTHOCTS, KakK BUAHO, nagaert
NnpaBuUfbHbIMKM  yCcTynamMu. Tosbko nocne CaTypHa WAET
BO3paCTaHMe TMJIOTHOCTEN, UYTO Mbl YyXe OOBbACHUIM MasibiMU
pasMepamMu YyAanéHHbIX TrJiaHeT U ux 6o5lee  CUbHbIM

oXna>xaeHmemM.,

Kak HarnsgHo npeactaButb cebe kapTuHy CosiHEYHOM
cuctembl? Kak caenatb ee Mmoaenb M Boobpasuntb ee? [llycCTb
NnMeeTCcs Yy Hac kpyrnoe none B 1600 gecatnH (16 KB. BEPCT).
MonoXunMm no cepeavHe ero 30/10TOWM OCNEenUTEesIbHbIN Wap C
nonepedyHmnkom B 70 caHTumeTpoB (HorTen). 210 6yaet ConHue.
Ha pacctossHun 29 MeTpoB 6poCUM 3EPHbILLKO C MONepeYHNKOM

B 2 MM. 2T0 byaeTt Mepkypun. 3a 54 M NOJSIOXXUM rOPOLLUUHKY B
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6 MM - BeHepy. [lanee 3a 75 M TaKkyl Xe ropolnHKY - 3eMJio.
JlyHa n3obpasntca 3épHblwkoM 11/, MM Ha paccTtossHuM 18 cMm
oT 3emMnun. Mapc 6yaeTt 3épHbILLKOM B 3 MM Ha paccTtosHun 114
MEeTpOB OT 30/10TOro wapa. lonntep o6o3HaunTca 9610kom B 7
cM Ha 389 M ot ConHua. Mexay Mapcom u Onutepom
pa3MecTaTcsa eaBa BuaAuMMble KPYNUHKKM - 6onee ThiCaA4YM
actepoungoB. danee 6yaet CatypH (C ero naoCKMMmM KosibLlamm)
B Buae s6710ka B 6 CM M Ha paccTossHumM BaBoe 6onblueM, 4eMm
KOnutep. YpaH M HenTyH MNoOKaXyTCs rpeuKuMMU opelikaMy C
nonepeyHnkom B 21/> cM, Ha pacctosHuu B 1400 n 2250 M oT
ConHua. Camble 6onbluMe CNyTHUKU nnaHeT 6yayt He 6onee
11/, MM, OGONbLWMHCTBO Xe - efle BUAUMbBIE KPYMUHKN W
NbIIMHKN. TaknMm o06pa3oM, BCS MJIaHETHAss CUCTEMa-UrpyLlKa

6yneT MeTb B AnameTpe okoso 41/, BEpcT (Kuo).

TakoBa nMnevyasnbHass NYCTbIHHAd KapTMHa Hawen MJaHEeTHOW
CUCTEMbI, YMEHbLUEHHOW pa3MepaMun B 2 Munnnapaa pas. ABHO
npeobnanaert npocTtpaHcTBo. OHO cObCTBEHHO BCe MOrouwaeT.
BewectBa kak 6yarto HeT. Tenno ConHua ToNbkKO A0 Mapca.
Janbwie oHO o4veHb cnabo. Xonoa nornowaeTr MAaHETHYIO
cuctemy. CeeT naéT pganblle Tenna. Ha nocnegHen nnaHete -
HenTtyHe ocBeweHne ConHua paBHO cuie cBeTa 59 cBeyen Ha

pacCTossHUM MeTpa, WaMm 5 cBeyaM Ha paccTtosHuu dyTa.
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OcBelleHne ewé u3psaaHoe, HO xosioguue HeBoobpasnMbii!
MoHaTHO, uTo ConHue Cc HenTyHa KaXeTcs ToNbKOo bnecTtsallein
3Be3gon. CBeT, MOXHO CKa3aTb, He TOJNIbKO OCBellaeT BCHO

MI1AaHETHYIO CNCTEMY, HO U MHOIO AdJlbLUeE.

Kak e rpoMaaHbl MUCTUHHbIE MPOCTPAHCTBA, pasaensouwme
NNaHeTbl Hawen cuctembl? Bo3bMEM KOCMUYECKNE CKOPOCTU U
n3obpasum 3tn 6e3aHbl BpeMeHaMn. ApTUNNepuncKme cHapsaabl
MMEKT CEeKYHAHYH CKOpPOCTb A0 1 kwuio. KOoCMUYeCKy u
AOCTYMHYIO peakTUBHbIM HebeCHbIM KOopabnsiM CKOPOCTb Mbl
npumem B 10 BEpPCT. Toraa nyrtewecrtBne Ha HUX OT 3eMan 40
ConHua notpebyeTt okoso 6 MecsaueB. KpaTtuyanwee paccrtodHue
no Mapca byaet nponaeHo B 2 Mecsua. [Jo nosica actepomaos
WM ManblX NnaHeT Haao netetb roa. Ao lOnuTtepa - 2 roaa, oo
CaTypHa - 41/> ropa. o nocnegHero, HentyHa - 4yTb He 15 nerT.

DTO y>XXe He TaK CTpallHo.

Ho Beab Hebeca HauyMHAlOTCA cenyac 3a 3eMHOMN aTMocdepon,
BCero Ha pacctosaHum 300-500 BEpcT. NocennBWNCL Ha TbICAYY
BEPCT OT 3€MHOMW MOBEPXHOCTU, Mbl Y)Xe obpasyeM Xunuwe Ha
Hebecax, oTKyaa Nerko ABUHYTbCA U aanee. Kak Tonbko byaer
AOCTUFHYTO 3TO, Mbl MOXEM CKa3aTb, 4YTO 3aBOEBann CBOHO

NNAHETHYI CUCTEMY. Ba)KHO HE MPOCTPaHCTBO €€, HE MNJIaHEThI,
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a COJIHeYHasl 2Heprus, KoTopas Toraa caenaeTca Ans Hac
BMosiHe A0CTynHon. DHeprua ConHua, AaB/eHne ero nyyen, Kak
NoKasaanm MOWU BbIYUCIIEHUS, NIErKO MOXET AaTb BO3MOXHOCTb
6nyxaaTtb HebecHbIM KOpabnsiM Mo BCceW NAAHETHOW CUCTEME.
ToNbKO cyllecTByeT NuM 3TO gdasBneHue? Ecnu pa, 10 nérkoe
KBagpaTHOEe 3epKasno CO CTopoHow B 10 MeTpoB Maccow B 1
KUNorpamMMm MOXeT nMonyuYnTb B TeyeHue roga npubasky
cekyHaHon ckopoctu B 20000 m™MeTpoB. ITOM CKOPOCTM
AOBOJIbHO, 4YTO6bl oposieTb nputsxkeHme CosiHUA M 6ayXaaTb

Mexay 3BE3AaMu rno BceMy MiieyHOMY MyTHU.

Mbl BUAENn, 4To BCA Halla njaHeTHas cMcrtemMa nNposBseTCs Ha
3B€34HOM Hebe aByMs, TpemMs HeMepuawlWwMMU UCKOPKaMWU,
NOXOXWMMU Ha 3Be3abl. [axe npu cambix 651aronpusTHbIX
YCNOBUSAX HeNMb34 BUAETL bonee 4-6 WTYK A0 HAaWen HNYTOXHOW
JlyHbl, KOTOpas TONbKO NO ee 6/M30CTU KaXKeTCcss rpoMagHOMN.
UTO Ke npeacraBndlOT MHOXECTBO OCTajibHblX 3BE&347
Teneckonbl n doTorpadpumsa MxX HacuMTbIBAlOT A0 MuUIUapAa.
NccnepoBaHme ceBeTa aTuX 3BE3 ybexaaeT, UTO OHU HaKasleHbl
n noaobHbl Hawemy CosnHuy. FeoMeTpuyeckne n pusndeckue
paboTbl eweé nokasasam, 4To OHM Mo Macce nofobHbl ConHUy U
CTpallHO yaaneHbl OT Hac. [lo BennuyMHe Xe HeKoTopble B

MWUINWOHLI pa3 6onblie CosHUA M HarpeTbl ropasao CUMbHee.
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CBeT, nocCblNaeMbii UMW, TOBOPUT HAaM U O CYWHOCTU 3TUX
conHU. OHUM COCTOAT U3 3TUX Xe BewecTs, Kak ConHue un 3eMns.
[l1aHeTbl CHapy>XW OCTbI/IN, HE UCMYCKAaKT CaMOCTOATESIbHOIMo
CBeTa, U NOTOMY O COCTaBe UX Mbl MOXEM TOJIbKO AOraAblBaTbCA.
ConHua Xe W apyrue caMoCBeTslWMeCca BellecTBa, KakK W
pa3pexeHHble ra3oobpasHblie Maccbl (TYMAaHHOCTK), SICHO HaM O
HeM noBecTBYT. BnpoyeM, 1  60NbWMHCTBO  COJIHU

ra3oobpasHbl, B 0CO6EHHOCTM C NOBEPXHOCTMN.

MpuMepHOe paccTosiHUe 6AMKanwnx CONHLU, ApYyr OT Apyra
coctasnsdet ot 40 no 400 n 6onee 6unnnoHos BEpct. CpaBHUM
35TW 4ucna C pa3MepaMu Hallen nnaHeTHOM cucrtembl. Ee
HanMboNbWLMM  MNOMNEepedYHMK  COCTaB/ISeT MeHee  OAHOoro
Munnunapaa. TakmMm obpa3oM, OH MeHee pacCTosiHUS coceaHunx
3Bé€3a-conHy, B 40—400 TbicA4y pa3. OTcopa BUAHO, Kak
HUYTOXHA Hawla njaaHeTHas CMCTeEMa MO CBOUM OTHOCUTESNIbHbIM
pa3MepaMm. Ecnm xe cpaBHUTb 3BE3AHble pPaACCTOSIHUS C
pacctogHnem 3emnu ot ConHua, TO y3HaeM, 4YTo nocnegHee B
2—24 MUNNNOHA pa3 MeHblle pPacCToaAHMA Mexay CcoceaHUMMU

3BE34aMMN.

3Bé3aHas MoAenb, YMeHbllawwaa AeNCTBUTEeNIbHOCTb B 2

Munnuapaa pa3 (Kak Mbl yMeHbwann u Hawy CoNHEeYHYIo
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cucrtemy), nsobpasmnTcsa 30/0TbIMU OCNENUTENIbHbIMU WapamMn C
nornepevyHnkamm ot 70 HorTen (caHTMMeTpoB) A0 70 MeTpoOB U
6onee, HaxoAAWMMUNCA APYr OT Apyra Ha paccrtosaHum ot 40 Ao

400 Tbics4 BEPCT. N Takne pacctodHuUs Boo6pasnTb TPYLAHO.

BuanMmbie HaMM COJSIHUA COCTaBASAT €AMHYI0 Kydy, MMEKLWYIOo
dopMy cnupanbHOM 4YeuyeBuUbl WM nenéwkun. ECTb Takue
KpYyrfioBatble 3aBUTYLUKU-PAKOBUHbI. PacrnonoXeHbl CoJiHUA
HepaBHOMepHO. B cepeanHe nnoTHee, 6AmXe, a 4YeM ganblue,
TeM pexe, NnocCcTterneHHo cxoasa na Het. CaMble oTAaNéHHble
CONHUA ANd npoCcTOoro rnasa CAMBalOTCA B OAHY TYMaHHYH
NOJIOCY - BCEM U3BECTHbIN MsieyHbln [yTb (TyMaHHasa nosioca,
paccekawuwasa mnonosaMm Hebo). OaAMHaAKOBLIA COCTaB 3BE3[
MneyHoro lNyTn nokasbiBaeT, YTO OH ob6bpa3oBasicad U3 OAHOMN
MacCbl WM MO KpanmHen Mepe MMeeT OAMH UCTOYHUK CBOEro
obpazoBaHusa. A ecnun TakK, TO Kaxpoe oTaanéHHoe ConHue
AO/MKHO 6biTb NOAOOHO Hawen rnJaHeTHoOMn cucteMe. Ho
MNOHATHO, YTO T[UJIAHET WHbIX COJIHEYHbIX CUCTEM MO WX
OTAASIEHHOCTU, MAJIOCTU U TEMHOTE Mbl BUAETb HE MOXEM HU B
Kakue Teneckonbl. N HaWn-To nJaHeTbl Mbl easa BUAUM. Kak e
BMAETb niaHeTbl, KoTopble B 80 ThicAY pa3 ganbuwe HentyHa! U
3TO0 ewé 6bnuxanmwme. Mbl U HenTyHa-TO BMAUM TOJSIbKO B

Teneckon. Ho 4To naaHeTbl Y UHbIX COJIHL, €CTb, 3TO BUAHO He



23

TONbKO TEOPETUYECKM, HO U nNpaKTuyecku. Bo-nepBbIX, Y
MHOIMMX COMHL, €CTb BUAUMbIE CBETSHALIMECH CMYTHWUKU, T.€.
ConHua. Koraa oHu OCTbIHYT, TO NpeBpaLLatoTcs B NnaHeTbl. Bo-
BTOPbIX, Nepuoanyeckoe kKonebaHue cnekTpasbHbIX JUHUNA Yy
BCEX OCTa/IbHbIX COJIHL, MNOKa3biBaA€T, UYTO M Yy HUX €CTb
CMNYTHUKW, HO OCTbIBLUME, KaK HAWW MNAHETbl, WU MOTOMY
HEBMAMMbIE. B-TpeTbuxX, CONMHEYHble cUcTeMbl 06pa3oBannCh
0AHO06pa3HO, KakK Halwa, W MNOTOMY [AO/IXHbl MMETb TOXe

CNYTHUNKOB.

ConHua MneyHoro [llyTn He CTOAT Ha MeCTe, a MYaTca Cco
ckopoctbto oT 20 po 300 wu 6osiee KUNO B CeEKyHAY.
HanpaBneHne kaxxgon 3Be34bl MPAMOe, TaK KaK TAroteHue
OTAANEHHbIX 3BE34 MMeeT o4yeHb cnaboe BAMSHME Ha npouune
3Be34bl. OHM pgBuratoTcsa BoobLie MO pa3HbIM HarnpaB/IEHUSM,
XOTH 3TO ABUXXEHME BbI3BAHO TArOTEHMEM BCEN COBOKYMHOCTU
coNnHy MneyHoro [llytn. 3Be3gbl B HeM rynsawT cBoboaHo,
ABUXEHUE NX, KOHEeYHO, CO BpPEMEHEM NCKPUBIIAETCSH, U OHU He
B CUJlaX BbIUTU N3 cepbl TAroTeHns 3BE3a ceoen rpynnobl (T.e.
Mne4yHoro T[lyTn). 2TUM [ABUXEHME COJIHL OT/In4aeTcs oT
ABUMXEHUA NNaHeT U NIYH, KOTOpble OMUCbIBAKT KPYrible Un

ANNNNTUYECKUE NyTU. BnpoyeM, N OHU Yy4HaCTBYIOT B ABUXEHUU
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CBOMX COJIHL, N HE OTCTaloT OT HUX, COCTaB/IAA C HUMU KaK Obl

OA4HO LEeJI0E.

Kakon e BbiBoAg? Haw MneyHbin [lyTb cCOAEPXWUT OKOO0
MUAnapaa niaHeTHbIX CUCTeM, NoA0OHbIX Hawen. Ho ecnu Ha
Hawewn 3aBesiacb XNU3Hb, TO NOYEMY Xe He OblTb €N U Ha APYIUx
NNaHEeTHbIX cucTtemMax. Mx nnaHeTbl, 6yayym 4yacTtdMm CBOMUX
COJIHL,, COCTOSAAT M3 Tex >Xe BeuwecTts, Kak 3emnsa. OHM TOXe
OCBELlLlEHbl COJTHEYHbIMU JlydaMn, NOABEPXKEHbI CUSIE THAXECTH,
61n3kne K CBOMM COSIHUAM WMMEKT NoAXOoASLWY ANAS XWU3HU
TemnepaTtypy, 6onee kKpynHble MMeT aTMocdepbl, MOpPS WU
BpeMeHa roga. lloyemy e 3TuU nnaHeTbl 6yayT MYCTbIHHbLI?
3HaunT, MneyHbin MNyTb KUWKUT XNU3HbIO, KaK MU Halla KpOXOTHAA
ConHe4yHasa cucteMa. N Xn3Hb 3Ta KULWKUT NO KpanHen Mmepe Ha
HECKO/IbKMX MUnnunapaax njiaHer.

MpeactaBnaer nn MnedHbin lyTb KOHeuw Mupa? EcTb nm ewé
YTO-HMOYAb 3@ HUM, T.e. Apyruve cosjiHua, UHble MNJIaHEeTHbIe
CUCTEMblI N XWU3Hb Ha HUX? MorylwecTBeHHble TesieCKonbl B
CBSA3U C doTorpadpunen OTKpbIBAOT paBHOMEPHO
pacnpenenéHHble BO BCeX 4acTsax Heba Kakue-TO TyMaHHble
NATHbIWKKW. WX noka HacuyuTbiBalOT A0 MunamoHa. CaerT,
NCNYCKaeMbIn MU, U Apyrme nccnegosBaHus nokasanam, YTto 37O

OTAANEHHbIE M/IeYHble MYTU, T.€e. TaKne Xe rpynnbl CONMHL, KakK
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N Haw MnedHbin MyTb (HO sexawwue BHe ero, B CTOPOHe OT

Hero).

[lanee 3Toro actpoHoMus yxe He naet. ®aktnyeckn BceneHHas
ANs  Hac orpaHM4yMBaeTCd MWIJIMOHOM MJIEYHbIX NYyTew,
Ha3blBaeMblX MO CBOEMY BuAYy CrnMpasibHbIMU TYMAHHOCTSMMW.
Kaxnas n3 HUX COCTOUT U3 MUIIMAPAOB COJIHEYHO-MIaHETHbIX
CUCTEM. 3HauyuT, BCEro MxX WM3BECTHO MWIJIMOH MWUIINapAoB.
Bonbwunx nnaHer B HuUX byaer He MeHee 10 MWUIJIMOHOB
MUNAMapaoB. Ha kaxporo xutend 3emnm npuxoautcd mx 10
MUIJIMOHOB LWUTYK. ThICAYM MasIeHbKUX NNaHEeToK 6e3 aTtMmocdep
B CYET He 6epéM. MoxeM nNn XoTb MoAeNblo NpeactaBuUTb cebe
3TOT MWI/IMOH MJIE€YHbIX MNyTeN, YMEHbLWMBLUN UX pa3Mepbl U
B3aMMHble PACCTOAHMSA MO-MpexXHeMy B 2 Mwiavapaa pas,
NnpnyémM camas 3emMns Hawa wn3obpaxaeTcss ropoOLMHKO?
MpuMepHbIn 60nbLION NonepedyHnk MneyHoro Nyt paseH 10
Knno (BEPCT). 3HauMUT, Ja)e Ha Moaenn OH byaer MMeTb
NONOBUHY MUMAAMapaa BEPCT. DTO UYMUCAO TPpyAHO BOO6pasnTsb,
NOTOMY 4YTO MoAeslb oAHOro Mne4vHoro lMyTn yxe 6yaeTt ToONbKO
BABOE MEHblUe BCEW Haller MJaHEeTHOWM cucTemMbl A0 YpaHa.
PaccTtosiHMe mexay cocegHUMWU MIEYHbIMWU MYTSAMU COCTaBNseT
npuMepHo 2-10 knno. 310 6yaeTt B 20 pa3 60oblLUe NPOTIAKEHUS

MneuHoro [llytu. lonepeyHuk 3SdpupHoro OcTposa (rpynnobl
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MSiedHbIX nyTen) ewé pa3 B 10 6onbwe. Mopgenb 6yaer
HeBoObpa3uMoO Bennka. Hago camble rpomMagHble COJSHUA
n306pa3nTb NbIIMHKAMKU, 4TOobbl NpeacTaBuUTb cebe DPUpPHLIN
OcTpoB M ero MnedHble nyTn. [JencrBuTenbHO, €C/lM Halle
CosiHUe MbICNeHHO YMeHbWwKnTb B 10 pa3, T.e. n3obpas3uTb ero B
7 MUKPOHOB (BUAMMbIM TOJIbKO B MUKPOCKOM) 1 Toraa Mne4dHbin
MyTe 6yaetr mmetb nonepevyHuk B 10000 BEpcCT, a DPUPHbIN
OctpoB - B 20 MWIIMOHOB BEPCT. TYT HUKaAKMe MoLenun He

noMoryTt. CKOpoCTU M/ievHbIX nyten goxoadat Ao 1000 BEpcCT B

CEKYHAY.

HebecHble pacCcTossHMS WHOrAa BbIpa)XaldT TEM BpPEMEHEM,
KoTopoe ynoTpebnser cBeT Ans ux npoxoxaeHus. CBeT xe
npoxoant no 300000 BEPCT B 0AHY ceKyHAY. Tak, pacCTosiHue
OT 3eM/IM A0 HaWen NYyHbl NPpOXoAUTCS UM MOYTU B 1 ceKyHAay,
oT ConHua Ao 3emMnm - B 8 MUHYT, NMONepeyvyHuK MNAaHEeTHOM
cucTeMbl - B 8 4acoB, cpeAHee pacCcTosiHMe Mexay coceaHuMu
conHuamMm - B 36 net, MneyHbin lyTb - B 100000 ner,
paccTosHme Mexay coceaHMMU MNEeYHbIMU NYTSIMU NMPUMEPHO B
2 MUNamMoHa net, Becb dPpupHbIn OcTtpoB - B 100 MMNIMOHOB
net. CBeToBoW roa npnbnusntenbHo cootBeTcTByeT 1018 BEpCT,

T.2. 10 6UNNNOHOB KWUMO.
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Mbl 4ani NCTUHHbIE PAaCcCTOSAHUA MeXAy COCeAHUMU COJIHLAMMN.
CBeTy HYXHO And nNpoxXoXaeHusa UuxX He MeHee 3-4 neT.
HackonbKo e OHW OA4O0JIMMbl 4YeSIOBEKOM C €ero TEeXHWUKOW
byaywero. 3To O4eHb BaXHO 3HaTb, TaK KaK MONOXUTeNbHOE
peleHne BOMNpoca YKaXeT Ha BO3MOXHOCTb paccesieHus
MOryLWeCTBEHHbIX CYWeCcTB OT COJIHUA K COJIHWY, N0 BCeEMY
M/IEYHOMY MyTU. DTO n3basuT rpoMagHoe 6onblMHCTBO (6osee

99 %) nsiaHeT OT MYK caMo3apoXxaeHusl (aBTOroHus).

Bnivxanwee paccrodHne Mexay conHuamMm He MeHee 40
6bunnnoHoB BEpcCT. Ecnn 6yaywmin HebecHbin Kopabnb byaert
npoberatb TOoNbko 10 BEpPCT B cekKyHAY, TO OH OAOJieeT BcCe
pacctosaHue B 130000 net. Jlyun ConHuya MOryT gatb ropasgo
6onbWytd CKOpoCTb. Ecnnm ecTtb JgaeBneHune cCcBeTa, TO
NOBEPXHOCTb KBaapaTta co ctopoHot B 100 MeTpoB (Maccow B
1 Knnorpamm), NoAy4uT B TedeHue roga ckopoctb 2000 Knno B
cekyHay. EwWwé 6onblme CKOPOCTU MOXHO MOAyuYnTb Mpu
pasnoxeHmnm aTtoMoB. Ecnm npuMeM BO3MOXHYK CKOPOCTb
kopabnsa B 1000 kwuso, TO M TOoraa BpeMs MyTewecTBus A0
6nunxanwero conHua cokpatutcs B 100 pa3 n gonaét go 1300
net. [JOCTUrHYyT uenu, no-BUAMMOMY, TOJIbKO MOTOMKMU
nyTewecTBEHHMKOB. HO, BO3MOXHO, 4YTO BbIBeAYyT nMopoay

CYLLECTB, >XW3Hb KOTOpbIX 6yAeT MpeBbilaTbh ThbICAYN NET.
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CekyHaHasa ckopoctb B 1000 kmno ewé B 300 pa3 MeHblle
ckopoctu ceeTa. Ecnm 6bl pgaxe HebecHbI kKopabnb pocTur
CKOpPOCTU cBeTa, 1 Toraa 6bl 3TO HUCKOIbKO He NpensaTCTBOBAasIo
nyTewecTtsuto. B cuny npuHumna Ldonnepa-®uso Kak 6yaro,
nepegHne M 3agHuve cosiHUA He 6yayT BUMAWMbLI, NMOTOMY 4TO
crnepeau cBetoBble KonebaHua adupa 6yayT yepecyyp 4acThl,
a c3aau CAMWKOM peaku. Te u Apyrnme He BoOCnpuUHUMaeET
yesioBeyeckuun rnas. Ho sToT BbiBOA4 COBCeM He BepeH. Llkana
3/IEKTPOMAarHUTHbIX KosiebaHnn o4veHb ob6wunpHa. ToNbKO U
NPOM30OUAET, UTO HEBMAMMbIE AJIMHHbIE BOJIHbI NepeaHnx 3BE3a
(kyaa netut Kopabnb) caenakwTca BUAUMBLIMU, @ OYeHb
KOPOTKUE YynbTpaduosieToBble BOJIHbl 3aA4HWX COJIHL, CTaHYT
OLLYTMUMbI, NpeBpaTUBLLUUCL B Bonee peakne ceetoBble. O6 aTOM
N roBoputb Obl He CTOWNO, TakK KakK AN OPUEHTUPOBKMU
AO0BOJIbHO 1 B0OKOBbIX 3BE3/, CNEKTP KOTOPbIX Masio U3MEHSAEeTCH

(naXke Npun CKOPOCTU CBETA, O YEM U peun bbITb HE MOXET).

Ho kKak nepeHecTn 3T0 nyTewecrteme? KakoBo oHO? [loyTn BCHO
aopory Ham 6yayt cBeTuTb 3Be3abl MnedHoro lytu. Mo wux
OTAANEHHOCTU, KaK U Tenepb, OHW HEe MOryT HU COrpeBaTb, HWU
ocBewaTtb Hac. ConHue 6yaner paaneko M nNpeBpaTUTCa B
06blKHOBEHHYIO Ccnabyto 3Be34y. Ha TbICAUYM NIET HAC OKPYXUT

yépHas MpadyHas HoYb. TemnepaTtypa HebecHoro kopabns
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AOJ/IKHA 6bl JoCTUrHyTb 273° Xonoaa no Llenbcuio, ecnun 6bl He
ocoboe ero yctponcTeo, nNpeaoxpaHstollee oT notTepun nM tenna.
OH OKpYXEH psaaoM  TOHKUX  bnectdwmx  obonouek,
oTpaxkatowunx Bce nyum npubopa obpaTHo, BHYTpb ero. Ecnu
cnabble noTepu n ecTb, TO OHU 6yAYyT NMOMNOSIHATLCA BHYTPEHHUM
NWCTOYHMKOM TennaoThbl, Hanpumep, pacnagoM aToMOB. ITOT
MCTOYHUK [QaET B COTHU TbiCAY pa3 60siblue 3Hepruu, 4Yem
Tonnmeo. OH Xe 6yaeT noadep>XuBaTb M SHEPrU CyLecTB
HenocpeaCTBEHHO WM 4epe3 NnoCcpeacTBO MNpouspacrtaeMblX
pacteHun. Ecnm ™Mbl yXe Tenepb CUYMTAEM BO3MOXHbIM
AOCTMXKEHNE COJIHL, TO HACKOJIbKO Xe 6yayT B 3TOM yBepeHbl
byaywime rnokoneHus naen wunn 3penble CylwecTBa WHbIX

NNaHeT C X BCeEMOryLen TeEXHUKOU U yYMOM!

Bce 370 y)e ecTb, BCe AaBHO UCMOSIHEHO, MOBTOPAIOCh U byaeT
NOBTOPATbCSA 6ECUMC/IEHHOE MHOXECTBO pa3 B 6ecnpenesibHOM
KOoCMOCe, pe3ynbTaTOM Yero SBNASETCA COBeplieHHas W

AN0BOJIbHAA XXU3Hb BceneHHOM.

KoHuaeTca nn kocMoc SdupHbiM OCTpoBOM? PasyM, TOMbKO
pa3yM roBOpuUT HaM, 4YTO HeT. TaK KaK MpOCTPaHCTBO HeNb3s
BOO6pa3nTb OrpaHM4YeHHbIM, TO U pacnpoCTpaHeHue MaTepumn

6eckoHeuHO. ['Ae eCTb NpPOCTPAHCTBO, TaM eCTb U MaTepus. U
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caMoe TMpOCTPaHCTBO ecCTb Bewectso. OaHo 6e3 pgpyroro
HeMmbiciuMo. OaHO C ApyruM cBsi3aHO. W KM3BeCTHble HaM
MeXxay3Be34Hble MNPOCTPAHCTBa  HAMOJIHEHblI  BELECTBOM,
Ha3blBaeMbiM 3(pUpoM. BecbMa BepoOSATHO, 4YTO OH U €eCTb
NCTOYHUK COJMTHU U Apyrmnx HebecHbix Ten. Kak HebecHble Tena,
pasnarasicb, AalT Hayano 3dupy, Tak U OH NMpu CoeanHEHUN

CBOMX HacCcTtuny AaCtT U3BECTHYHO MATEPUIO.

Mbl HasBasn rpynny cnuvpanbHbiX TyMaHHOCTeN (BMecTe C
Hawen rpynnonu CcosiHY wunanm MnedHbiM [TlyTéM) ISPUPHbLIM
OctpoBoM. OaAuH N OH? BO3MOXHO NI 3TO Y3HATbL? BeposATHO,
N NX MHOXECTBO, U OHM COCTaBJIAOT rpynny BbICLLUEro rnopsaka,

n 310 63 KoHua.

NTak, Mbl NMeeM He MeHee MUINTIMOHA MUNINApA0B COTHEYHbIX
CUCTEM W He MeHee nnaHetr 6onbworo pasMepa, C
aTMocdepaMn, COTHEYHbIM TEenJaoM U BCEMU YCNOBUSAMU ANS
pPa3BUTUSA pacTEHUN U XKXUBOTHbIX. BO3pacT 3TUX NaHET CaMbIi
pa3Hoobpa3Hbin. OaHM B MNIaAeHYEeCKOM COCTOSIHUU, KaK 3eMnis,
Ha KOTOpPOW CO3HaTeslbHas XW3Hb eABa TOJNIbKO 3apoAnniach,
Apyrve MMerT 3pesbl BO3pacT. TaM XXU3Hb A0JIKHA AOCTUTHYTb
COBEpPLUEHCTBA, 0 KOTOPOM MeYyTaloT noan. Ho ero cteneHb OHKU

eABa M B cunax BooOpasuTb: ANd 3TOro Hago ObiTb 6onee
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COBEpLUEHHbIM, 4YeM caMble Bblgawowuecs nwognm 3emnun. U
YCNOBUSA Pas3BUTUS XU3HM Ha pPas3HbIX COJIHEYHbLIX CUCTEMax
TakKXXe pa3/iMdHbl. Ha HeKOoTopbIX TrJlaHeTax pasyM wu
MOryLecTBO pa3BuBanInCb HeBOO6pasMMO MNbIWHO M 6bICTPO.
Takune nnaHeTbl onepeavnn apyrve v ux 6bi10 He Mano. OHu
ofonieBann TSAXeECTb CBOMX MNJAHET, BblpblBanncb B Hebeca,
3aBOEBbIBA/IN 3HEPrud CBOMUX COJIHL, MOCensannucb B adupe,
npnobpeTann MOrywecrtBo M CuUIy nepecensaTbCs K APYruM
COJIHEYHbIM cncteMaM. Pomnuce, kak nyenbl. OHW MOHANN, YTO
MX CaMO3apoXAeHMEe N COBEPLUEHCTBO AOCTaslIoCb UM TPYAHbIM,
MYyUUTENbHbIM NYTEM, N 3aX0TeNn 0cBoboanTb Apyrmne niaaHeTsbl
OT NOBTOPEHUSA MYK, KOTOpble caMn ucnboitanu. Nosatomy BCroay
OHW PpacnpoCTpaHAsIM TrOTOBYK) COBEpPLUIEHHYIO CBOK XWU3Hb
NnyTéM o0Co60ro pasMHOXEHUS, a He CcaMo3apoXaeHus.
MyuunTenbHble >XXe YypoANIMBble U HeCOBEepLUEHHbIe 3a4aTKu
XWU3HM Ha nnaHeTtax 6e36one3HeHHO npekpauianu, OCTaBsAS
TOJIbKO HEMHOrme rJiaHeTbl B MNOKOe, KoTopble obewanu
boraTytlo »aTBY XW3HU U BO30OHOB/EHUE KOe-rae yracatolmx
coBepuleHHbIX nopoa. B pe3ynbtaTte BO BCceneHHOM HUYEro HeT,
KpOMe COBEepLlIeHCTBa WM HEMHOrux, He3aMeTHbIX N0 4ucny

paccagHUKOB OOHOBISEMOMN XU3HN (NOAO06HLIX 3eMsie).
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NPOLWIOE U BYAYLWEE BCEJIEHHOU

KakoBo 6byayuiee n npoweawee BceneHHon?

Hukto ewé ¢daktmyeckm He Aokasasa, 4YTo MaTepus
YHUUTOXaeTca wunm obpasyeTrcsa BHOBb, T.e. €034acCTCA U3
Hu4yero. HeyHMUYTOXAEeMOCTb W HEPOXAAeMOCTb MaTepuu
COCTaB/IIE€T OCHOBY BCeX HaYy4HbIX WM3bICKaHWN. ECNn mn ecTtb
AaHHble 33 TO, YTO COJIHUA TEPHAOT NOCTENeHHO CBOK Maccy, a
bonee xonogHble Tena npuobpertaroT ee, TO, MOMUMO
PUCKOBAHHbIX MMMOTE3, HA 3TO MOXHO CMOTPETb KakK Ha NepeHocC
MaTepun, pasnoxeHne ee namn cocrtaeneHmne (cuHTes). Ecnum xe
MaTepusi, U3 KOTOPOM COCTOUT BceneHHas, Bceraa Oblna wu
6yaneT, TO U caM KOCMOC KakK COBOKYMHOCTb BellecTBa Bceraa

6bln n 6byper.

Ceiyac OH TMOMIOH >XW3HW: Mbl BUAMM B HEM MUJIIUOH
mMunnunapaoB  (10'°)  conHLU, OKPYXEHHbIX  MNaHEeTaMuy,
Xunuuiamm cyulects. Ho He moracHyT M Koraa-Hubyab ero

CO/THUA, HEe MOKUHET /I OT 3TOro naaHeTbl XU3Hb?

HakanéHHble 4yactu BceneHHOW TepsawT Ternsio, TemnepaTypa

BceneHHol noHeMHory ypaBHuBaeTcsa. Koraa oHa caenaetcs
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Be3de OAMHAKOBOMW, W COAHUQ nepecTaHyT AdaBaTb CBOWU
XXUBUTE/bHbIE Y4 NNaHeTaM, TO, MO-BMAMMOMY, KOCMOC W
XXWU3Hb B HEM AOJIKHbI NpeKkpaTuTbCs. JencTrBnuTenbHO /M Takas
yyacTb oOXxuagaet BceneHHylw, KakKk AyMalT CTOPOHHUKKU
paccesiHUs 3Heprmm, T.e. MNOJSIyYeHUs] HU3KOMN OAHO06pasHOWM
TemnepaTtypbl BceneHHon (oHTponusa)! Moxem yxe 3apaHee
cKasaTb, 4YTO HeT. Ecnn mMup Bcerga 6bis1, eCNn OH CyLlecTByeT
6ecKoOHeYyHOoe 4MCNo NieT, TO KaK Xe OH B 3To 6e3rpaHun4yHoe
BpeMs He norac, Kak TernJjio OT ropsiumx Tesl He Mnepewsio K
XON0AHbIM, U TEeMNepaTypa A0 CUX MOp He ypaBHS1aCb BO BCEM

HebeCHOM NpoCTpaHCTBE?

Ha 3To MoryT Bo3pa3nTb, YTO MUPp Bceraa 6bis1 XxonoaeH, MEPTB
MW TONbKO HenaBHO Bo3ropencsd. Ho ecnn oH cnocobeH
BO3ropeTbCsl, T.e. HapylaTb CBOE TenjoBOe paBHOBecue, TO
3HAUYUT TernJjio MOXeT KaKMMU-TO crnocobamum nepexoamTb OT
XONOAHbIX TeN K XONOAHbIM U UX HaKanuBaTb, KaK HaKas/eHbl
conHua. A ecnu TakK, TO U MUP OCTbIBLUMK MOXET OXNUTb. OHO Tak
N ectb. PakKTMyecku, Mbl BUAMM 3STOMY MOATBEPXAEHUE: B
Hebecax TO MU Aeno BO3roparTcs HOBble conHua. lNpaBaa, oHu
CyLecTBYIOT 60/blUE0 4aCTblo Heaosnro, T.e. OHU crabelT u
racHyT. O4HaKo eCcTb M Takme COJIHUA, KOTOopble, MOSBUBLLUCD,

OCTalOTCA, U A0 CNX MNMOp CNy>XaTtT UCTOYHMNKaAMWN CBETA U TErJia.
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HanpoTuB, yracaHumsa cTapblX 3BE€34 HWUKTO HUKOrga ewe He

Habnwaan.

KpoMe TOro, nsyyeHume CBOMNCTB MaTepunm HensbexHo BeaeT K
3aK/IIOYEHUIO O NepuoaAnYHOCTM BCEX MUPOB. Mbl XOTUM
CKa3aTb, YTO COJIHLE yracaeT, HO Yepe3 HEKOTOPbIN rPOMaHbIN
NPOMEXYTOK BpEMEHU B3pblBaeTCHd, obpawaeTca B TYMaHHOCTb.
OHa crywaeTtcsa v npesBpallaeTcs onsATb B MbliatoLlee CoJIHLE CO
CBUTOIO MJIAHET U UX CNYTHUKOB. MOXeT ObITb, B3PbIB Y KaXX40ro
CONHUA@ He oAuH, a MHOoXecTBo. [loka TemnepaTypa eweé
BbICOKa, B3pbiBbl Cnabbl M MOBTOPAKOTCA 4acto (y Hawero
CONIHUA ABYXJIETHUW nepuon). 3aTeM OHU CTAHOBATCSA BCe
cunbHee wn pexe. [llocnegHun ™Moryuymn B3pblB oObOpauwiaeTr
3Be34y-CO/IHUEe B TYMaHHOCTb. MaTepusa COJMIHU Cpasy wWaun
NOCTENeHHO paccemBaeTCcd B MPOCTpaHCTBO M obpa3syer
TYMA@HHOCTWM B TOM >Xe€& WM [ApyroM MecTe, W3 KOTOpbIX

CO034arTCA HOBbIE COJIHLA.

Booblie, ecnn HekoTopble conHua MneyHoro lyTu yracatT, TO
Ha MecCTe UuX, TaK WM MHa4de, BO3HWUKAKT HOBble MOOAble
ceeTuna. Jaxe nwobomMy Me4HOMY NYyTU AOJIKEH ObITb KOHel,
T.€. N ero 3Be34bl A40/IKHbI CNINTbCSA 1 06pa30oBaTh paspexeHHYo

Maccy. Ho n oH nepunoanyeH, n oH cHoBa obpa3syeT 3BE3AHOE
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Hebo, UM COBOKYMHOCTb MHOXecTBa cosnHu. U Boobuwe, ecnu
HeKoTopble MJieyHble nyTn B DPMpHOM OCTpoBe BpPEMEHHO
normbaroT, TO HA MECTO MX BO3HUKAKT HOBble MONOAbIE FPYyMnbl

COJIHL, B TOM >Xe unn apyrom mecte ddpupHoro OcTtpoBa.

CBOUCTBA MATEPUM U ANHAMUKA HEBA

N3yuyeHne CBOMNCTB BeELWECTBA HEW306EXHO MPUMBOAUT HAC K
3aK/lo4YeHU0 O nepuoanyHocTn BceneHHoi. Ob6patuM Xxke

BHMMaHWe Ha CBOMCTBA MaTEPUN.

Mbl BuAMM 6eckoHe4yHoe pa3Hoobpa3me BeLwecTB: KaMHMK,
MeTasnfbl, pyAbl, MMHEpPaAnbl, BO3AYX, BOAA, CNUPT, KOXY, KOCTH,
MO3r n T.4. OKOJI0 CTa NeT TOMYy Ha3ad CTaNo BbISICHATLCS, UTO
BCe BelleCTBa COCTOAT M3 coeAUHEHUS HEMHOrmx BeLlecTs,
Ha3bIBaeMbIX NPOCTbIMU. NX BCEro HAaCHNTLIBAOT TENEPb TOJILKO
92. CoeanHeHne ux no 2, no 3 u 1.4. obpasyeT AeUNTINOHDI
caMbIX pa3Hoobpa3HbiXx MaTepunanoB. OHM Ha3bIBAKOTCH

BEWECTBAMU C/ITOXKHbIMI.

MpocTble Tena, Kak U CNOXHble, UMET BUJ ra3oB, XUAKOCTEN
n TBEpAbIX Ten. 3050To, cepebpo, MeAb, cepa, Yrnaepoa,

Kncnopoa, asoTt, 6poM - npuMMep NpocTbiX Ten. Ha conHuax Mbl
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BUANM CMecn nx napos. [pocTbie Tena 6onee BCero HaxoaaTcs
B HaKanéHHbIX CONIHUAX, TYMAHHOCTAX W MOOCTbIBWIMNX eLué
LeHTpasbHbIX YacTax rnsaHeT. CnoxHble 60sblue HaxXoaaTCA Ha
NOBEPXHOCTU MNAHET, B TBEpAOM KOope mx m nase (mMarme). B

KOCMOCE MO KOMNYecTBy npeobnanatoT NpocTbie Tena.

ECTb UNCTble CNOXHbIEe Tefna, N ectb cMecn nx. Ha 3emne 6onblie
BCTpeYaeM CMecCu, pacTBoOpbl M cniasBbl. HanpuMmep, Mopckas
COJ1b COCTOUT N3 CMECU MHOIMNX CONen, Mexay rnpovYmm KyXoHHOM
(conun), KoTopasa yxe byaeT YMCTbIM CNOXHbIM TesnloM. Mopckas
BOAa COCTaB/lIeHa W3 pacTBOpa MHOXecCTBa ra3oobpa3HbiX,
XUAKUX N TBEPAbIX T€N B YUNCTOM C/IOXKHOM Tene - Boae. Bo3ayx
€CTb CMeCb rasoB W napoB. CTeKNo - cnjliaB YUCTbIX CITOXHbIX
Ten. [louBa - cMecb pa3apobneHHbIX COXHbIX CraaBoB.,
XUBOTHOE €eCTb CuernJjieHne MHOXeCTBa CMecel, pacTBOpPOB W

CrnJsiaBoB MOpPa3nTeEsiIbHO CJTIOXHbIX TE.

OueBMAHO BCe BelleCTBa KOCMOCa COCTOAT M3 COoeAUHEHUd
Manbix 4acten. Kak 6bl HM O6bINO TBEPAO TeEsI0, Mbl MOXEM
pasapobuTtb ero n gaxe obpatuTb B Nblib. [MbUJIMHKM O4YeHb
Masbl, HO B CUJIbHbIN MUKPOCKOMN OHW NpeacTaBnsSOTCA LesblMU
KaMHSAMKN onpefenéHHon @opMbl. SACHO, UYTO WX MOXHO elé

AennTb Ha MeHblne 4vactu. Boobue, anennMmocTb MaTEPUN
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Kaxetca 6ecnpegenbHon. OgHako XMMWUYECKUE SABJIEHUS
nokasanu, 4YTo ecTb npeaen 3Ton genmmocTtu. lNMocnegHune yxe

HeaAETNMblE YaCTULbl HA3blIBAKOTCA aTOMaMWU.

BbIACHWUMIOCL, YTO MPOCTOE TEeNI0 COCTOUT U3 HEBUAMMO MaSibiX
OANHAKOBbIX, KONEBAOLWMXCSA aTOMOB. ATOMbI Pa3HbIX MPOCTbIX
TEN Pa3IMYHbl U OT/IMYAKOTCA Apyr OT Apyra Maccolo.
OTHOCUTenbHad BenynHa ee unsMmeHsetrca ot 1 go 240. Y
60NblWNMHCTBA MPOCTbIX T€N aTOMbl FPYNNMPYIOTCS no 2, no 3,
Boobule NO HeckonbKy. Takass rpynna aToMOB Ha3blBaeTCs
Mosiekynon. Utak, npocroe Teno COCTOUT M3 oAaHOO6pa3HbIX
MOJIEeKY/l, @ 3TU MOJIEKY/ibl - U3 OAMHAKOBbLIX aTOMOB. Yucroe
C/IOXHOe Teno, HanpuMmep, BoAa, COJib, TOXeE COCTOUT U3
Monekys. HoO Mofniekyna C/JIOXHOro Tena COCTOUT He U3
OAMWHAKOBbIX @aTOMOB, MOTOMY 4YTO CJ/IOXXHOE TeNno eCTb TeCHoe
coeamHeHne (XMMm4yeckoe, aToOMHOE) pa3HbliX MNPOCTbIX Ten, y
KOTOpPbIX aTOMbl pas3fiMyHbl MO Macce. Hanpumep, Monekyna
BOAbl COCTOUT M3 ABYX aTOMOB Bogopoaa W oaHoro 6onee
MacCMBHOINro atoMa Kucnopoga. Monekyna conv - U3 O4HOro

dTOMa XJ10pa N OAHOIro >XX€ atToOMa METaJlJla HaTpus4.

Bcneacremne 6bicTporo konebaTtenbHOro ABMXKEHUS aTOMOB U

MOJIEKYJ1 OHWN HE CZINBAtOTCA APYT C APYTrOM, @ HaXO0AATCA BCeraa
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Ha HEKOTOPOM pacCTosHuu. Mexay HUMKM Bcerga ecCcTb
CcBOOOAHLIM MNPOMEXYTOK, BeNMYMHA KOTOpPOro 3aBUCUT OT
CKOPOCTU X ABUXEeHUS (T.e. OT TeMnepaTypbl) N OT BHELLUHEro

AaBJIEHUA.

Kak B Hebecax MaTepus CrpynnMpoBaHa B KYUYKU-COMHLA, TaK U
BO BCSIKOM BeLWleCTBE MaTepusd pacnosioXXeHa OTAE/bHbIMU
KyykKkamMm: aTtomMamMm W Monekynamm. HoO cpaBHUTeNbHoEe
pacctosdHme Mexay HMMM  COBEPLUEHHO HUYTOXHO MO
OTHOLWIEHUID K CpaBHUTENbHbIM paccToaHuaM 3BE3a. Hebo
NnoAobHO CTpaWwHO pa3pexXeHHOM CMeCU pa3HbiX rasoB, aTOMbI
KOTOpbIX OTnun4yatTcd no Macce. [Mog aromMamum  TyT

noApa3yMeBaloTCa COJIHLA U Apyrue HebecHble Tena.

dusnyeckme HabnaeHUs ykasanm TakXXe Ha pa3Mepbl U Macchl
aToMOB. Pa3zmepbl aTOMOB onpeaensaTca AeCATUMUIITIMOHHbIMU
aonaMm  MunnmmeTpa. [MOHSATHO, YTO UYUCNO UX Jaxe B

pa3peXeHHbIX ra3ax rpoMmagHoO, a MacCCa Ka>aoro HNYToO>KHa.

O6BbEMBI caMblX pa3Hoobpa3HbiXx aToMoB (BOAOPOA, XXeneso,
30/10TO, NMJSIaTUHA) HE O4YeHb Mexay coboto OT/IMYaloTCH, T.€. YUEM
NA1OTHEe Teso, TeM MJ0oTHee M ero atoM. To e oT4yacTu

OTHOCUTCA U K CJZIOXKHbIM TE€J1aM.
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Y10 Xe Mbl BUAMM B NMpupoae: Ha 3eMsie n BHe ee? He cuuTas
3upa, Mbl HAXOAUM TONIbKO CMECU MPOCTbIX U CNOXHbIX Ten,
T.e. aTOMbl U Monekysbl U 6onble Huyero. ConHUa, NAaHeThI,
XXUBOTHbIE UM pacTeHusa Ha  HUX, COBEepLIEeHHble U
HeCcoBepLEeHHble CyLlecTBa, aHrenbl n 6orm — BCe COCTOUT U3
aTOMOB. 10 cTeNeHU CNOXXHOCTU Mbl pa3/iMyaeM: NpocToe Teno,
cocTosllee M3 OAMHAKOBbIX OAHOATOMHbIX WM MHOMOATOMHbIX
MOJIEKYJ; YNCTOE CNIOXXHOEe Teno, cocroduee M3 OAMHAKOBbIX
MOJIEKY/, KaXXAas W3 KOTOPbIX COCTOUT M3 pa3HbiX aTOMOB;
CMecCKn, CrnjiaBbl, pacTBOpbl U CUENJIEHNUA MPOCTbIX U CIOXHbIX

TEJ.

BelecTBo Mo C/I0OXKHOCTU CTPOEHUS AACT eLlé Takme KaTeropuu,
HauyMHas C HU3LWKWX: MPOCTbl€ Tefa, YUCTble C/OXHble Tena,
opraHuyeckune MEpTBble BellecTBa (coctosilme mn3 eweé bonee
CNOXHbIX  MOJIEKYJ1), OpraHWUYecKne KMBble BELLECTBA,
KOMOMHALUMN XUBbIX BELLECTB, WM KJIETOYEK, T.€. pacTeHus,
XXUBOTHblE, 4enoBek, ero 6onee coBepLlIEHHblE MOTOMKU WU

BbiICLLNE CyLLECTBA UHbBLIX MUPOB.

ATOMbl U MOJIEKY/Ibl OT/IMYAKOTCA U CKOPOCTbIO ABUXEHUSA. XOTb

3TO ABWMXEHUE [AaXE B pa3peXeHHbIX ra3ax KonebaTenbHoOe
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(BCneacTtene B3aMMHOIO CTOJIKHOBEHMS MOJIEKY1), HO CKOPOCTb
ABUMXEHUS MMeeT BMNOJSIHE onpeaenéHHy BenndmHy. OHa TeM
6onblie, YeM Macca MOJieKyslbl MeHble. HanpuMmep, Monekyna
BoAOpoAa ABMXeETCS B 4 pa3a bbiCTpee MoneKkynbl KUCNoOpoAaa,
Macca KoToporo B 16 pa3 6onbwe. Boobuie 3ameyaroT, 4To
XXUBasi CUla NN SHEPIUa ABUXEHUS KaXKaoro atoma, 60abL0oro
N Manoro, oamHakoBa (paboTa ABMXEHUSA ero 4acrtem He
cymtaeTcs). Hambonbllyo CKOpOCTb MMeeT Boaopoa — A0 2
Knno B cekyHay (npu obblkHOBeHHOM TeMnepaTtype). Ho npwu
NOBbILLEHNN TeMnepaTypbl CKOpPOCTb BCEX aTOMOB
yBenunumeaeTtcsa. Hanpumep, npu yBenmyeHnnm abConoTHOMN
TeMnepaTypbl B 9 pa3, CKOpOCTb MOseKy/1 BOAOpOAa AOXOAUT A0
6 knno. Boobule y Bcex BeLECTB OHa yYBEMYNBAETCSH NMPU 3TOM
B 3 pa3a. OT Toro npoMcxoauT paclinpeHune Bcex Tesn, TakK Kak
YacTuLbl CUIbHEE APYr OT Apyra oTTankuBatoTcs. pun BbICOKOM
TeMnepaType Bce Tena obpallatoTcs B rasbl. TAKOBO COCTOSAHME
BCEX Tes1 Ha MOBEPXHOCTU CoNHLU. Jlnwb B rnybuHe nx nasneHune
obpawaetr ux, MoxXeT 6biTb, B XWAKOCTU U TBEpAble Tena.
HanpotmB, nNpu NOHMXEHUW TeMnepaTypbl Bce Tena
obpawatoTca B TBEpAble OTTOro, YTO OTTaJIKMBaTeNbHasa cuia
cnabeetr n nepeeec 6epeTr aTtoMHOe npuTtsxeHune. Ecnmn 6bl

CofiHUe 1 nNnaHeThl noTepaam CcBoro BUANMMYHK CKOPOCTb, TO OHWU
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ToXe (OT B3aMMHOro NpUTSXeHUsa) cnuincb 6bl Mexay coboto,

KaK MOJIEKY/Jlbl.

ATOMHOE Y4eHue BecCbMa YMNpPOCTUAO B3rns4 Ha CTpoeHue
BceneHHon, HO BCe >Xe OHO He obowsiocb 6e3 92 Ten, unucno
KOTOPbIX, AO/KHO AyMaTb, ropa3ao 6onblie. 3Ta CAOXHOCTb He

YAOBNETBOPSAET MbicnTeNns. Mnp AonKeH 6biTh eLlé npoule.

NMpumepHo 32 roga ToMy Ha3ag (bekkepenem v MHOro paHblue
Huencom) OTKpbITbl OblNNM paanoakKTUBHble SABAEHUA. [10TOM
OKa3a/noCb, YTO HEKOTOpble NPOCTble Tena ¢ 60nbLWON MACCOW
aTtoma (paaun, ypaH, TOPUN N MHOIO ApPYrux) oTaensanm ot cebs
yactTmubl 1M obpallannuce B Apyrve NpocTble Tena C MeHbllewn
mMaccon atoma. OaHMM CNOBOM, OBHApPYXWIOCb, YTO AaTOMbl HE
NOCTOSIHHbI, HE BEYHbl, HO AeNMMbl U NpeBpallalTCa OAUH B
aApyron. B conHuax oHuM pacnagarTcsa v pgatoT bonee nérkue
S/IEMEHTbI, MOKa He npeBpaTaTca B 3dup, oT4Ero Macca cosHu
ybbiBaeT. B razoobpasHbiXx Xe TYMaHHOCTAX MNpoucxoasaT
obpaTHble aBNEeHUS: N3 NErkMx aTtoMoB 06pa3ytoTcsa TSXKENbIE,
NOTOMY 4YTO M3 ra3oobpa3HblX TyMaHHOCTEN 06pa3yloTCca COo
BpPEMEHEM COJIHLA, KOTOPbIE YXKe coaep kaT TSXENble BelwlecTsa.
OTKyaa e OHW B3S/UCb, ecin He obpas3oBanncCb U3 NErKUx?

Bo3MOXHO, 4TO M BOAOpOA C renmeMm obpasoBanunucb m3 6onee
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NPOCTbIX AaTOMOB 3dwupa, KakK MnocnegHnn nonydyaerca w3

BELLECTBA COJIHL,.

XoTa hakTnyeckn Ha 3eMne pasnaratoTcs aToOMbl AaNleKO He BCe
N OYeHb MeAsIeHHO, UHble B MUNMapAabl SIeT, 04HAKO U3y4YeHue
3TUX SBNEHUN U TeopeTumyeckne coobpaxeHus BecbMa
YMpoOCTU/IN CUCTEMY MUPA N CBENIN e€e K OYEeHb OrPaHNYEHHOMY
4yncny 3aneMmeHToB. [10 3TOM rmnoTese BCe 92 MNPOCTbIX Tena
COCTOAT M3 ABYX OCHOBHbIX 4acTul: W3 OAMHAKOBbLIX MexXxnay
cob0ot0 NPOTOHOB N OAMHAKOBbIX 3/IEKTPOHOB. ECNK He cumnTaTh
3dunpa, To BCA BceneHHasds No COBPEMEHHbLIM AAHHbIM HayKu
COCTOUT TOJSIbLKO M3 [ABYX pPas3HOpPOAHbLIX Hadan. Bce xe
ABOWCTBEHHOCTb (Ayann3M) Bblille MHOXECTBEHHOCTU OCHOB
(nonnnsMm). MNpoToH Mo Macce 6/IM30K K BOAOPOAY, 3/1EKTPOH
nmeet Maccy nodytn B 2000 pa3 MeHbwyr. Ob6ba snemeHTa
3apsiXXeHbl B OAMHAKOBOW CTeneHW MNpoOTUBOMOJIOXKHbLIMU
3N1eKTpuyecTBamu. 3HauunT OAHOPOAHbIE S/1IEMEHTbI
OTTA/IKMBAKOTCS, @ pa3HoOpoAHble NpUTArnBaroTCcs (MPOTOH C
3/IEKTPOHOM). ATOM BCSKOro npoctoro Ttena (npo 92 Tena)
COCTOUT U3 HECKOJIbKMUX MPOTOHOB U CTOJIbKMX XKe 3/1eKTPOHOB.
[TO3TOMY HWM OAHO W3 W3BECTHbIX Tesl He OKa3blBaeT B
06bIKHOBEHHOM COCTOSIHUM 3N1eKTPUYECKnNX CBOWMCTB.

[eCcTBUTENBHO, paBHble KOJIMYEeCTBa pa3HOPOAHbIX
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SN1EKTPNYECTB B3aMMHO YHUYTOXAKOTCHA nin, BEPHEE,

HENTpanu3ywT ApYr Apyra.

Bce npocTbie Tena pacnosioXuM rno NopsaKy nx Macc U 03Haumm

HyMepamu: oT 1 go 92.

B xumMunyecknx Tabnumuyax BbICTAaBNSAETCS OTHOCUTESbHbIN
aTOMHbIN BEC Kaxaoro atoma, T.e. ero Maccy rno OTHOLUEHUIO K
Bogopoay (oT 1 go 240). DTO 4YMCNO U BblpaxaeT KakK 4Yuncio
NPOTOHOB, TaK U YNCNO 31EKTPOHOB B t060M aToMe. Hanpumep,
aTtom Bogopoaa (N°1, atoMHasd macca 1) umeert oAUH NPOTOH U
oAWH aneKTpoH. AToM pTtyTn (N2 80, atomHasa macca 200) — 200

MPOTOHOB U CTOJIbKO >X€& 3J1IEKTPOHOB.

KakoBO e pacnosioXXeHue 3TUX 3/1eMeHTOB B aTtoMe? [1pOoTOoHbI
3aHMUMAIOT LEeHTpasibHY 4aCTb aTOMa U COCTaBJIAOT ero a4po0.
YacTb 3/1eKTPOHOB NpuMbIKaeT b6anxe K a4py (B COBOKYMHOCTHU
BcexXx 200 NpoTOHOB), @ YacTb, CPaBHUTENBbHO Aanékas oT a4pa,
HOCUTCS KPYrOM Hero, Kak nnaHeTtsl Bokpyr ConHua. Hanpumep,
atoM pTyTK ectb 80-i saneMeHT. 80 31eKTPOHOB CpaBHUTENbHO
Aaneko AasuratoTca Bokpyr gaapa (coctoswero wu3 200
NPOTOHOB), a ocTajibHble 120 3NeKTPOHOB O4YeHb ONN3KKU K

aapy. Boobuie, HoOMep WAM NOPSAOK aToMa O3HA4YaeT YUCHOo
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HapPY>XHbIX 3/1EKTPOHOB, @ Pa3HOCTb MeXAy aTOMHbIM BECOM U
HOMEPOM aTOMa — YUCA0 BHYTpPEHHUX 3nekTpoHoB (200 — 80
= 120). CKOpOCTb ABWMXEHUS 3/1eKTpoHa obpaTHa ero Mmacce,

T.€. rpoMajHa.

fMnotesa 3Ta 06bSACHSAET COCTaB CMEKTPOB MPOCTEMLLINX Ter,
nepuoanyeckyto cuctemy 92 sneMeHToB (KOTOpas BblpaXkaeT
NOBTOPSIEMOCTb MX XWUMUYECKUX W APYrMX CBOWCTB 4epes
KaxAble 8 3N1eMeHTOB MNOCNeAOBATENbHO), 3JIEKTPUUYECKME WU
3/1eKTpOMarHUTHble SIBNEHUS U MHorve apyrue. Mo3ToMy OHa
NpeAcTaB/sSeT Benunyanllee npuobpeTteHme Hayku, MNOMUMO

YNPOLLEHNS CUCTEMbI MUpa.

34ecb He MECTO pa3bupaTb OCTOBEPHOCTb HaYUHbIX FPaHuULL, HO
Mbl AYMaeM, 4YTO B KOHLlE KOHLIOB BCe CBeAETCSA K OAHOMY
3/IEMEHTY: MPOTOH OKAXEeTCA C/I0OXHbIM U COCTOSLIMM U3
3/IEKTPOHOB, @ D3NIeKTPOH — U3 aTtoMoB 3dupa. ITO
NOATBEPXAAETCA TEM, UTO BHYTPMATOMHAs 3HEPrus BELLECTBA
(HegocTynHas noka) BbIpa)aeTcsl MOJSIOBUHOK MNPOU3BEAEHUS
M3 ero Maccbl Ha KBaapaT ckopocTu cBeTa. OHa MoXxeT 6biTb
TakoW TO/IbKO B TAaKOM clly4ae, ecnm aToM COCTOMT M3 YyacTul,
MMEKLLIMX CKOPOCTb cBeTa. Ho TonbKo 4yactuubl 3dupa UMerT

TaKYH CKOPOCTb.
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EnBa nun n acup ectb anemMeHT. Ho AonycTuM Ans NpocToThl, YTO
NPOTOHbI N 3/IEKTPOHbI COCTOAT M3 OAHOro Havana, KoTopoe
Ha30BEM YC/IOBHO 3dupoMm. Mexay ero aToMaMum CyLLECTBYET
eANHas cuna npuUTSXXeHusa. Pe3ynbTaT €ero ectb ABUXEHUe
aTOMOB, KOTOpPOE POXAAeT OTTajikuBaTenbHYyl cuny (B3aMeH

OTTaJIKUBATEJIbHbIX 3JTEKTPUYHECKUX CMJ'I) -

DTO NMPUTSXEHUE eCTb TakKXXe UCTOYHMK 06pa3oBaHUSA CITOXHbIX
yacTuy mn pasnoxeHums mx. OHO npoucxoauT Be3de M Bceraa
CNy4yanHoO, TO B TY TO B APYrYI CTOPOHY, T.€. TO pa3JioXeHune,
TO CnoXeHue. bbiBaeT Takoe cTeuyeHue yC/0BUM B MOJSTOXEHUN
aTOMOB W MX CKOPOCTEN, 4YTO ABa WIN HECKO/IbKO aTOMOB
o6pa3yloT rpynny, CBA3aHHYI0 nputsxxeHnem (kak CosiHe4dHas
cucteMa). bbiBaeT n Takas KoOMbMHaUMS aTOMOB M OBUXKEHWUW,
KOTOpasa pas3pyllaeT C/AoXHykw 4actmuy. W 1O, © Apyroe
OAMHAKOBO BepOATHO. [103TOMY ec/inm KO/M4YeCTBO MpPOCTON WU
C/TIOXXHOM MaTepunm B AaHHOW rpynne paBHO, TO HacTynaeTr

noaBmM>XHoe paBHOBECHUE. TONbKO TAroTeHue ero HapyLlaeET.

Mpn o6pa3oBaHMK Trpynn nosiydyaeTcs HeKoTopas 3Heprus
(NnapeHuns), KoTopas YCKOPSET ABUXEHUE OAMHOKUX WU MEHee

CMTIOXHbIX rpynn mn ocnabnser obuwee (T.e. nocrynartesibHoe
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ABUXEHMe BCeW rpynnbl) ABUXeHue 6osiee  CNOXHbIX.
MponcxoanT TakK Ha3blBaeMoe JlydyeucnyckaHue, yBesindeHue
yrnpyroctu ogHon Mmatepum (MPOCTON) U YMEHbLUEHUE Yynpyroctu
bonee cnoXXHonm. 3aMeTuUM, UYTO CKOPOCTb 4YacTen rpynnbl He
YMEeHbLIAeTCcs, TONbKO A0NA ABUXEHUS nepexoauT B
KPUBOJIMHENHOE, OTYEro U yMeHbllaeTcsa ynpyrocrtb. B KoHue
KOHLOB OT 3TOro npu COAEUCTBUM TAroTeHMs OHa obpasyeTt
razoobpasHblie TYMaHHOCTM M MOTOM COMHUA. YeM cnoxHee
rpynna, TeM Yynpyroctb ee MeHbwe. O6lwee TAroteHue
cbnmKaeT yacTm 3TOM CII0XKHOM MaTepuun Bce 6onblue n 6onblue,
noka He ob6pa3ylTca conHua. OHM HAYHYT B CBOK oO4yepedb
pasnaratbcs, YTobbl 06paszoBaTb razoobpasHble TYMaHHOCTU U
3punp. [JencrButenibHO, THAroTeHUe CKOMJIAeT  CJ/I0XHYIO
mMaTeputo. B Henm ke pgo/mkeH npeobnagaTtb npouecc
pa3noXeHuns, Tak Kak ee 6onblle, yeM npocton. U ato byanet
NpoAo/HKaTbCA A0 TeX Mop, Moka He YCTaHOBUTCHA PaBEHCTBO
NPpOCTON WU CMOXHOW. HO OHO HEeBO3MOXHO, W60 CnoXxHas
MaTepus OCTaéTcsd, a npocTad OT YMNpyroctu BblAeNSeTcd B
3¢up. Tak, B3pbIBaMKU COMHUA pa3fnararTca noyTn 6e3 ocrtaTka.
Moka conHue rasoobpa3sHoO WM XWAKO, BblAeNneHue
Pa3/iIoXXEeHHOW  MaTepun  npoucxoamTt  becnpensaTCTBEHHO,
CMOKOMHbLIM JNy4yencrnyckaHmeMm. Ho BOT UeHTp cBeTunia oT

AaB1eHNA WU YNJIOTHEHUA HAYUMHAET O6paLLI,aTbC$| B BA3KYHO
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mMaccy. OHa npenatcreByeTr cBob6boaAHOMY BblaeneHuto 6onee
ynpyron matepun. OHa cnerka 3agepXXnBaeTcs B BA3KOMW Macce
LeHTpa. PoxpakwTcd cHayana Nnerkme u yactble B3pbiBbl. [10
Mepe YIJIOTHEHUS COosiHUA npenaTcTBus ANd BblaefleHus
yrnpyrom maTtepumm BO3pacTaloT, OTYero B3PbiBbl CTAaHOBSATCS
pexe n cunbHee. Korga CO/IHU@ rFacHYT UM C MOBEPXHOCTH,
B3PbIBbl AOCTUIalOT BbICLWIEN CTEMEeHU: poXAarTCca Kak 6yato
HOBble 3Be34bl. B3pbiBbl MOBTOPSAKTCHA, @ Macca noracwux
COJIHL nepuoaMYecKM paccemBaeTCcsa WM 3aLepXUBAETCH
BHELWWHMMW ra3o06pa3HbIMM TYMaHHOCTAMU. Macca nocnegHux
HapacTaeT M AacCT Hayano HOBbIM COMIHUAM. TpyaAHO Mpu 3TOM
npouecce pas3fioXXeHUs U CITIOXEHUS rOBOPUTb O TeMnepaType n
ee B/INSIHUUN, TaK KaK 3TO NMOHSATUE OYeHb WaTKo. B npuMeHeHUu
K rasaMm OHO sACHOo. AbcontoTHass TemnepaTypa ecTb KBaapaT
CKOpPOCTU UX MoJiekyn. Ho Beab eCTb eLlé CKOPOCTb aTOMOB U UX
becuncneHHblx 4Yacten. BepHee, 6yaer onupatbCa Ha
CJ/TOXXHOCTb MaTepumn u npomcxoasiiee oT 3TOro yMeHblUeHne ee

yrnpyrocTu n ynaoTHeHue.

YTo Xe BbIXxoaAUT? Bcs BceneHHast cocTouT U3 aToOMOB 3dwupa
(ycnoBHo) U mnx koMbuHaumn. Kpome HuUX Hu4yero HeT. Bce
COCTaBJIEHO M3 HUX: U CONHLA, U NNAHETbI, U XXUBOTHbIE Ha HUX,

M BCe CO3HaTeslbHble cyliectBa. ATOMbl 3TU BeYHbl. B cuny
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TAFOTEHUS MeXAy HUMU W OBUXKEHUA UX OHW obpasyioT
CNy4anHo rpynnebl: rno Aea, no Tpu, NoMHory. Tak obpa3oBanunch
BCEBO3MOXHbl€ MOJIeKY/1bl. HO OHN He TO/1bKO 06pa30BbIBAIUCD,
HO OAHOBPEMEHHO M pasnarasamcb Ha aTtoMbl aupa. CnydyamHble
conmxeHna pgasannm TO COeAMHEHUs, TO  Pa3/IOXeHUS.
EcTrectBeHHO, 4TO ecnuM B AaHHOM Macce MnpocTon MmaTepuun
ropazgo  6onblle, 4YeM  CAOXHOW, TO  npeobnagatoT
coeAMHUTENbHbIE NPOLIECChl, @ eCnn CroXHou 6onblie, 4eMm
NPOCTOWN, TO paspywmnTtenbHble. B NpocTpaHCcTBe apupa A0IXKHO
paHO MM NO3AHO HACTYMNMUTb paBHOBecue, Koraa obpasyeTcs
onpenenéHHoe OTHOLIEHME MexXAay KOJIMYECTBOM C/IOXHOMU U
npocton matepum (TyT 60/bLIAA aHaANOrMsg C XUMUYECKUMU
aBneHnsaMn). Ho 3ateM He HacTynuT MNOKOM WM NOABUXHOE
paBHOBecCKe, NOTOMY UYTO C/IOXHasa maTtepus, 6bonee naoTHasa U
MeHee ynpyrasi, CWUNol TAroteHumss cobupaeTcs B rpynnbi:
TYMa@HHOCTU M MOTOM coOsHuUa. B conHuax, rae noytu ogHa
CNOXXHasd MaTepud, NpoUCXoaAuT NPEUMYLLECTBEHHO MpoLuecc
pa3fioxeHus, T.e. obpa3oBaHWe MeHee nMJO0THOM W 6onee
ynpyrom matepum. DTOT Npouecc nyTéEM Ny4YeucrnyCckaHums wu
B3pblBOB BCe 60siee n 6osiee cunbHbiX, BCce 6onee mn 6onee

peaKunx, paccemBaeT cosiHua, obpallas nx onsatb B 3up.
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Tak npoucxogmt 6ecuyncsieHHoe  MHOXEeCTBO pa3: To
obpaszoBaHme CUALWMX CONHL, C NX NJ1IaHeTaMKn, TO paspyLleHune
nx n obpaweHue B apunp. Takum obpasom, BceneHHas, BE€YHO

BO30OHOB/IASCb, OKAa3blBAETCA BCErga oHOMN.

Bce BewecTBO ee nepeMelunBaeTCd, KaXxablh aTtoM adupa TOo
BXOAUT B COCTaB COJIHL, MJIAHET, CNYTHUKOB, XWUBbIX CYLLECTB,
TO ONATb NOMaAaeT B YNCTbIN 3pup. M1 3To NnoBTOpPSNOCH N byaeT
NOBTOPATLCA 6ecumncrieHHoe Yncnio pas.

Bua MneyHoro nyTm B Te4yeHmne KBaapuabOHOB NeT byaeT TaKow:
yracaHue oAHWX COJIHL U BO3HWUKHOBEHME apyrmx. Hactoswmmn
denepsepk. ObLas KapTUHaA AONIO0 HE MEHSeTCs, NoKa CoJIHLA
M/IEYHOro NyTU He COMbKTCSA M He obpasylT obuwyk Maccy,
KoTopasi onaTb AacT rpynny conHy. Bug 2dupHoro OcTtpoBa B
Te4YeHUe CEeKCTU/IJTMOHOB JIeT: yracaHume uaum npeBpalleHune B
pa3pexeHHble rasbl OAHMX MJIEYHbIX NYyTEN U BO3HUKHOBEHME
APYrUX U3 O4YeHb paspexeHHoM ogHoobpa3Hon MaTtepun. U aToT
denepBepk byaeTr npoaomkaTbcs, Noka SdpupHbin OCTPOB He
paspywuTcs, AOaB 4epe3 HeBoObpa3MMO rpomMagHoOe BpeMms
ONdATb rpynny M/edYHbIX nNyTem C UX CcConHuamu. Bupg
Boob6parkaeMomn COBOKYMHOCTM 3(UPHbIX OCTPOBOB:
pa3/ioXXeHne HEKOTOPbIX U3 HUX M BO3HUKHOBEHWNE APYIrUX U T.A4.

Mup nepuoauyeH, T.e. BCe MOBTOPSAETCA 6E€CKOHEYHOE 4YUCNO
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pa3: CMepTb WM pa3pyLlEHME COMPOBOXAAETCA HEU36EXKHbIM
BO3HMKHOBEHWNEM nnn CO3MAaHMNEM. MNepuoanyHo
CYLLLIECTBOBAHME COJIHL, MSIEYHbIX NYTEN, 3DUPHbLIX OCTPOBOB U
T.A. B obwem kKocMoc Bcerga MMeEEeT OAMH U TOT XEe BUA:
COBOKYMHOCTb 6ecumcieHHoro MHOXeCTBa NNaHeT,
OCBELWEHHbIX  COSIHEYHbIMW  JIydaMW U MEPENOSIHEHHbIX

coBepLleHHOK 6MOTOrMYEeCcKoo XU3HbIO.

BUOJIOTMYECKASA XXU3HDb

Mbl pacCMOTpEesI KOCMOC C MEXaHNYECKON TOYKM 3peHuns. Ho oH
Obl HE MMEeN HUKAKOro CMbIcna, ecnmn bl He aan 6Monornyeckom

XU3HW.

Ho UTO e 3TO Takoe: XU3Hb, ouWyLleHne, paaocCTb U CTpagaHue,
AOBOJ/IbCTBO U HEAOBOJILCTBO, MbIC/Ib U TEMHOTA, CYacTbe W
HecyacTbe? OTYyero 3aBUCUT OLllylLleHue, ollylleHne He B
06bIKHOBEHHOM CMbIC/1€ OT3bIBUMBOCTM, @ B OTHOLIEHUN
NPUSATHOIrO U HeNpuaTHOro. MNMpeaynpexaato, YTO B AasIbHENLLEM
9 Bcerga 6yay Tak rnoHMMaTb CNOBO: OLWYyLEeHne. 3To panocCTb,
crnokoncrtene wunm rope (ToMm wnM Opyrom Cunbl), a He
OT3bIBUMBOCTb, KakK MHoOrme noHmMarT. OT3bIBUMBOCTb €CTb
N3MEHAEMOCTb XWBOIro WaM MEPTBOro Tena B 3aBUCUMOCTM OT

NEpPEMEHbI OKPYXaoLWNX YCNOBUN. B 3TOM OTHOLLEHUN MEPTBbIE
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Tena WHOrAa JAa)e OT3blBYMBEE XXWUBbIX. TakOBbl Hay4Hble,
MHOrAa KpalHe JyBCTBUTENbHble npubopbl: TEepMOMETP,

ranbBaHOMETP U Mp.

Mbl Buagenun, 4To BceneHHas CoOCTOMT M3 aToOMOB 3dwupa
(ycnoBHO). SCHO, 4TO BCAKOMY QaTOMy U MNPUHAANEXUT 3TO
CBOMCTBO owywaTtb. JenCcTBUTENbHO, BeAb KaX[oe XWBOTHOE
COCTOUT N3 cobpaHmns atoMoB. XXMBOTHOE owylwaeT. Yemy xe
NpUHaANeXuT 3TO CBOWUCTBO, KakK He aTtomaMm, pa3 6onbue
Huyero Het. OTcioga BbiBOA: BeCb MUp, WIM  KOCMOC,
YYBCTBUTEJNIEH, T.€. KaXaad ero 4yactb. XXMBOTHOE eCTb TOJIbKO
Kycoyek BceneHHon. HO ecnM HeKOoTOopble e€ee KYCOYKWU
YYBCTBUTENbHbLI, TO Mo4yeMy xXe 6yayT HeYyBCTBUTE/bHbI
apyrmne. CtpaHHO npeanosiaraTb, UTO HEKOTOpble aTOMbl MUpa

oJapeHbl 3TUM CBOWCTBOM, @ ApPYrue Her.

OagHako Mbl BMAWMM, YTO Cua WU KaAayecTBO OLYLEHUSS aTOMOB
3aBUCAT OT TOM 06CTaHOBKU, KOTOpast ero okpyxaeT. CroXHbl U
NOPOK CUJSIbHbI OLLYLLEHUS YefioBeKa, npoue oHM n cnabee y
Apyrmx Maekonutawwmx, ewé cnabee vy raaos, pblb,
HACeKOMbIX U MHAY30pUA, NOYTU HE3aMEeTHbl Yy pacTeHun wu
bakTepun. 'ae HauyuMHaeTcs WM rAe KOH4YaeTcsd CrnocobHOCTb

owyuwatb? OHa, o0o4eBMAHO, CBOMCTBEHHA BCEM >XWBOTHbIM,
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pacTeHUAM U [Jaxke HeopraHM4YeckoMy MUpY, OAHWUM CJIOBOM,
KaXXaoMy aToMy. Y4YéHble Hurae He BuaaT rpadHuy. daBHo
YHUUTOXEHA rpaHmua Mexay pacTeHUAMU U XUBOTHbIMU. HeT
Aaxe SICHbIX rpaHuL, U pasiMiynini B CBOMCTBaAX MeXAy XWBbIM U
MEPTBbLIM. HEeT HM OAHOro CBOWCTBA XXMBOIro, KOTOporo 6bl He
6b110 N Yy MEPTBOro KaMHsl. Bce MexaHun4yeckue, pusnyeckme um
XUMNYECKMe npoueccbl COBEpPLIATCS M TaM, U CHAM, XOTS WU
NpOTEeKalT C pa3/IMYHOK CKOPOCTLIO M HE C OANHAKOBOW CUON
n CJTOXKHOCTbIO. JTO  OaBHO  AOKasaHo rnyboknummn
HaTypanmncTtaMu, 1 NOBTOPATb UX A0BOAbI 6b110 6bl CKYUYHO. ECnn
e HEeT rpaHuu Mexay >XuBbIM M MEpPTBbIM B Habnoagaemblx
AOCTYMHbIX ABfieHnAx (cdepa owyLleHUn HeaoCTyrnHa; O Heun
TOJIbKO A0raAbiBatoTCs Mo aHasornmm, no cioBaMm NoAeEN, KPpUKy

XXUBOTHbIX U X ABUXEHUAM), TO UX HE MOXET bbITb N B cepe

OLYLLEHUMN.

Ho cuna ero, KoHe4yHO, 6beckoHe4YHO pa3Hoobpa3Ha. Y BbICLLIUX
XXUBOTHbIX OHA BeSIMKa U HOCUT YC/TIOBHOE Ha3BaHME XU3HU UNN
6bITKsA, y HU3WKNX — cnabee (NOYTM He CYLLECTBYET), TaK Xe U
y pacteHuin. B HeopraHm4yeckou npupoae 3TO ouylieHue Tak
Mano, Tak He3aMeTHO, YTO HOCUT Ha3BaHUS HEOLITUS, CMEPTH,
nokoss. Ecnn BO cCHe, 06MOpoKe 4enioBedyeckas MbIC/lb WU

owyLweHmnsa noyTm yracaroT, TO KaK >XXeE OHU cnabbl 4OMKHBI 6bITb
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npu ero cMmeptTmu wunu npebblBaHUMM B HeEOpraHM4YeckoMm
coctodHun! HO HUKAK Henb3da MNpupaBHATb €ro HyJaw B
MaTemMaTn4yeckoM cMmbicne. Hynen soobuwe HeT B Nnpmpoae HU B
Kakux ee obnacrtax, a ecCcTb TO/IbKO BEeNMYMHbI Manble WUnun
6osbwme. Tak n abCoOTHO HYJIEBOIO OLLYLLEHUA HU NMPU KaKnx

YCNoBUAX 6bITb HE MOXET.

NTak, ollylleHne Kaxaoro atoMa BceneHHoW MoXeT 6biTb

TOJIbKO MaJibiM 1N 60}'IbLLIl/IM, OTCYTCTBOBATb XX€& OHO HE MOXET.

ATOM 3dunpa ecTb NPUMUTUBHLIN, MNPOCTEULLUNN AYyX, HO HE B
cMmbicne JlembHMua W M3BECTHbIX  penurnm, KoTopble
NPUNUCBLIBAIOT €My C/I0XXHble CBOWCTBA YeNI0BEYECKOro Wau
ApYroro Mo3ra, a B CMbIC/le 3a4aToO4HOW CnoCcobHOCTM owyLaTb
B 3aBUCUMOCTM OT OKpyxawuwen ero obctaHoBkn. Koraa OH
nonagaer (cny4amHo) B MO3r 4yesioBeka, TO OlWyllaeT, Kak
4yenoBeK, Korga nornagaeTr B MO3r KOPOBbl, TO U AyMaeT no-
KopoBbeMy. B cobake, Kpbice, Myxe M owyleHnsa ero 6yayr
COOTBETCTBOBATb 3TUM XWUBOTHbIM: YE€NOBEYECKOro HUYEro He
ocTtaHeTcs. [lpun paspyweHun (cMeptn) unm paHee (obmeH
BEllecTB) aToM nonagaeT B HeopraHUW4yeckyw npupoay Wu
owyuieHne ero Tak cnabo, Tak HeBoobpasuMo ANS 4YenoBeka,

4YTO J1IYyHYWMMM HA3BaAHMEM €MY CJ1yXaT CJ/10Ba. He6bITVIe, CMEPTDb,
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MOKOW, OTCYTCTBME MbIC/TM N BPEMEHU. DTO poA CHa, rnybokoro
obMopoka u pgaxe ewé dero-to 6o0nee oTpuLATENBHOrO.
HasBaHue gyxa aTtoMy noAXoAUT TOJSIbKO B TOM OTHOLUEHUU, YTO
OH BeYeH, Hepa3pyLwuMm, Bceraa bbin, ectb 1 6yaeT, HUKorga He
nepectaért owywaTtb coobpa3Ho o06CTaHOBKE waAM MO3ry, B
KOTOpPbIX OH rnonagaeTt. ATOM eCTb Npu BCEX YCNIOBUAX TONbKO
atoM. K HaydHOMy ero onpegesieHuUi0 OCTaétcad TONbKO
npnbaBnTb €ro NPMMUTUBHYKD CNOCOBHOCTb owywaTtb. ATOM

eCTb 0cobb (MHAMBMA, NPUMUTUBHOE £).

Boobpa3num cebe MHOXECTBO ynpyrux, Konebnwowmnxca B rase
NNacTMHOK (HanpuMmep, njacTuHKa TenedoHa, MUKPOGOHa,
doHorpadpa m 1. n.). Coobpa3Ho cCBOUM KoNnebaHUsM OHMU
n34at0T pa3Hble 3BYKK: cobaunin nan, neHmne, pasrosop byaasbl,
OpPKeCTp, XOpOBOe NeHne, XoxXoT, bynibKkaHbe BOAbI, Mjay, 3ByKHU
yXaca uiu pagoctu, WyM BeTpa U T.4. TOXe N aTOMbl: XOTb U
OAWHAKOBblI OHW, KaK NNACTUHKW, HO OLYLAT pas3/iIndyHo
coobpa3Ho MO3ry, B KOTOpbI nonagatT. Korga atoM BbIXOAUT
M3 Mo3ra, TO YynoaobnseTrcd CNOKOMHOM NNACTUHKE, He
n3garwen HuUKakoro 3BykKa. [lnacTMHKM B CYLWHOCTWU
OOMHAKOBbI U aTOMbl ToXe. Ho Kak pa3nnyHo OHu cebd
NpOSAABASAIOT B 3aBUCMMOCTU OT ycnoBun! OaAuMH U TOT Xe aToM,

6nyxanas BO BceneHHom (Kak oAHa M Ta e TMJ1ACTUHKA,
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n3garLlas camble pa3HoobpasHble 3BYKMW), UCMbITbIBAET BCAKUE
OLWYLLIEHNS, B 3aBUCUMOCTU OT Cpenbl, BAUSHUIO KOTOPOWM OH
NoABEPraeTcs: OT OLYLIEHUH U MbICNUN BbICLLErO CyLLECTBA A0

HebbITNA B LEeEHTpE COJIHLU N APYTUX HebeCHbIX Ten.

HecMOoTpa Ha TO 4YTO aToOM oOwWYyllAeT WMHOraa 4pe3sBblYaMHO
CJTOXXHO, OH TO/IbKO KMPMWY B BEIMKOIEMNHOM 34aHUKN. B cMbicne
AENCTBUSA OH, KakK W KUPMW4Y, MOYTU HYNb. DTO BOBCE He
BCEMOryWMN, WAN  XOTb  C/NOXHbIK, AOENCTBYKOWMUA B
peNnUrMo3HOM cMmbicne AyX. [dencreme nNpUHAANEXUT MO3ry,
MYCKYJlaM U CBSA3aHHbIM C HUMU MaLWIMHAM. TaKXe U MbIC/b eCTb
atpubyt mMo3ra. Ho Mbicnhb win paboTta Bcero Mo3ra
conpoBoOXaaeTcs BUbpaumsamu, KoTopble COBEPLUEHHO

HEBOJ1IbHO (I'IaCCMBHO) BOCNPMHUMAKOT aTOM KaK oWyLeHne.

Kaxxgoe >XMBOTHOE COCTaB/IeHO M3 MHOXecTBa aToMoB. W Bce

OHW OLLYLLAOT KaXkablh 0TAENbHO, KaK rpax/aaHe rocyaapcTBa.

3puTenn B TeaTpe 3abbiBatoT COOGCTBEHHYH >XWU3Hb, WU BCe
COrNnacHO TMPOHMKAKTCA CcoAepXXaHMeM wuayuwenm Ha cueHe
ApaMbl. Irpa Ha cueHe norpyXxaeTt 3putenen, naxe npoTuB Ux
BOJIN, B T€ WU APYrue OowyLlleHns, CMOTPS No urpe. paxxaaHe

TEeCHOW BbICLLUEN accoumaymnm 3abbiBatoT cebs U CBOU HYXAULIKU
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N BCeLeNno oTAaloTCs OWYLWEeHUI oAHOW BbiCcllen uenu: énary
obwectBa. Ix gena HanpasneHbl K 0O4HOMY M 0AHO06pa3Hbl, Kak
MX YyBCTBA. TakXXe n becymcneHHble aToOMbl MO3ra CorflacHbl Mo
nx owyuweHnaMm. OaHakKo ecTb Apyrve HepBHble LEHTPbl U
K/NETOYKM TOro Xe Tena, AedATeNbHOCTb KOTOpbiX 6onee
orpaHuMyeHa, XO0Td U caMocTosiTenbHa. MX owyleHnsa uHble:
6nmxe K HU3WMM cyuwectBaM. WHble xe (KJIETOYKM HOrTH,
BOJ1OC, XXMUpaA) NOrpy>XeHbl NOYTN B HUPBAHY, KakK KaMHU, BO3A4YX

N BOAA.

TpyAHO HauUTKM noaxoaslee CpaBHEHUE A9 XMBOIMo CyLLlecTBa.
DTO eCTb rpoMajHblN CIIOXHbIM MexaHu3M, BCe CTEHKW N BCe
4acTM KOTOPOro COCTaB/ieHbl M3 TMNPUMUTUBHBIX CYyL,ECTB
(atomoB-ayxoB). OAHWM aTOMbl 3TOr0 MexaHuM3Ma YyxXoAsaT U3
Hero, Aapyrue npuxogdat. OgHu (Bxogdwune) BOCMPUHUMAKOT
OLLUYLLIEHUSA XXW3HW, Apyrve norpyxakwTcd B HebbiTne. 37O
yxoadwune. Ho n cyabba Bxoaswmx B OpraHM3M He oAMHAKOBaA.
OwyLweHna 3aBuUCAT OT TOWM 4YacTu Tesla, B KOTOPYH OHU
nonagatT. HoO MHorme, HanpuMmep, MO3roBble aTOMbl, UMEIT

CXOAHY0 cyaAbby U CXOAHbIE OLLYLLEHUS.

Kaxable 2—3 Mecsiua opraHm3aMbl 0O6HOBMSAKOTCS, T.€. CTapble

aTOMbl OTXOASAT 3a 3TO BpPeEMSs B HebbITUE WKW Apyrue
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OpraHM3Mmbl, a HOBble U3 HEeOLITUA WM WHbIX OPraHWM3MoB
BXoA4AT. HM O BXxoge, HM O BbIXOAEe aTOMa OpraHumsM, Aaxe
CaMblil BbICLUMN, HUKOro0 He YyBeAOMNSAeT U HWUYEeM 3TO He
nposiBfseTcsa. TakXke O npumesge WM Bble3ge rpaxaaH w3
rocygapcrBa NpaBUTENbCTBO He yBeAOMISAETCS UM rocyaapcrBo
Nno-npexHeMmy oCcTaérca GpaHumen nnm lepmaHuen. Takxe Boaa
B Bonre kaxablh roa apyrasi, a peka octaércs Bonrom no-
npexHeMmy. HapoxpatTcs B pecnybnvke HOBble noau,
yMunparT ctapuku, 4yepes 100 neT BCe cyLwecTBa CTpaHbl Apyrue
(NpeXXHMX HNKOro), a CTpaHa BCe Ta Xe. Te Xe yupexaeHus, Te
Xe 0bbluaun, Te xe popMbl XXMU3HU. NMogobHoe 3TOMY NMponcxoanT

M BO BCAKOM MaJIOM CyLLECTBE.

ATOMY 4enioBEYeCcKOro Mo3ra npeacTaBnseTcs, 4UTo OH
CYLLEeCTBYeT B XMWBOTHOM OT ero 3ayatus (Unm xotb € 3—4-

NIETHEro Bo3pacTa) A0 KOHUMHbI UK CMepTH Tena.

DTy UANO3U0 MOXHO 06bSACHMTL. Koraa atoM nonagaeTt B MO3r,
TO OH NOABEPraeTcs BANUSAHUIO BCEX €ro Yactein. Mexay npoyumnm,
N namatn. Tak 4YTO OH Cpa3y BOCMPUHMMAET Te OLYLIEHUS
NPOLUNOro, KOTOpble CO3AaHbl B TEYEHUE XXU3HU MO3FOM WU
Bblpa)aloTCd HEpPBHbIMW y3/1aMM  MO3roBolt Kopbl (ceporo

BellecTsa Mo3ra). NogobHo 3ToOMYy rpaaaHnH, N3y4mB UCTOPUIO
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CBOEW CTpaHbl C €€ BO3HUKHOBEHWUA, HACTOJZIbKO >XWMNBO
MPOHUKAETCA €K, 4YTO Ha4YMHAeT owyuwatb Ad€J/la AaBHO

MUHYBLUMX AHEN, KaK 6yATO OH Obl1 nX CBUAETENEM.

[Mpocbinasicb YTpoM M BoObWE BO BCAKMM MOMEHT 4 AyMako O
TOM, KOrga Mmom atoMm (MoW AyX) BOWESN B 3TO Teno? M, oTBeyas,
FOBOPIO: BEPOSATHO, Mecsila 2—3 TOMY Ha3ahd, MOXeET ObiTb U
cemyac, cuo MMHYTY. HO BeAb MHe 3TO BCe paBHO: S 06MaHyT,
1 HEe MOry OTPEeLUTbCA OT WJIO3UN MaMATU, KOTOPble FrOBOPAT

MHE, UTO S CYLLECTBYIO CO BPEMEHU CBOEr0 POXAEHUS.

Takxe 9 cnpawuBal cebsd: CKONMbKO Xe MoW aTtoM (4
NPUMUTUBHBLIA  AyX) 6yAeT  Mosb30BaTbCA  CJ/I0XHbIMU
owyueHunamm moero Mmo3ra. 1 KOHe4YHo, TOYHO OTBETUTb Ha 3TOT
BOMpoC He Mory. 1o ¢dwusmonormm B cpegHeM 2-3 Mecsua, a
mMoxeT 1 10 cekyHA. HO M 3TO MHe BCe paBHO, TaK Kak 4 He Mory
OTPEWNTbCA OT WIIK3MA BOObOpaxXeHus, KOTopble YBepSIOT

MEHS, YTO A byay cyLlecTBOBaTb B TeNle 0 €ro CMEPTMW.

ECTb eweé nnno3nga XnU3Hu: XUBOTHOMY KaXeTCHd, YTO OHO eCTb
eAVHCTBEHHOE CYLUeCTBO, XMUBYyLlee B CBOEM Tene. Takxe u
Kopo/sib Boob6paxan: rocyaapcrBo - 3To A. Ecnn 6bl MbiCNeHHO

N3 4esioBeka, M3 COCTaBNdAlOWEN ero MaTeEPpUn, noaenaTb



59

MHOXECTBO MasieHbKMX CYWEeCTB, TO Ka)Xaoe ToXe cumTano 6bl
cebs eQUHCTBEHHbIM XUTeneMm cBoero tena. Ho u3 atoro yxe
BUAHO, YTO BCSKas 4acTb 60/bLIOr0 XXMBOTHOro, Kak 6bl OHa
Mana Hu 6blna, cnocobHa K owyuweHuto. B >XMBOTHOM BCe
obbeanHEHO, KaK B coBepLlleHHOM obllecTBe, 1 NOTOMY YyBCTBa
aTOMOB, COCTaBASAOLWMX MexaHu3M yrnpasneHusa (Mo3r),
AOBOJIbHO COrflaCHbl, KakK COrjlacHbl BNeYyaTNeHus 3puTenen,
Hacna)kaalwLwmxca B TeaTpe OAHUM W TeM MnpeacTaB/EHUEM.
ATOM NaccuBeH, OH HWYero ckasaTb HaM He MoxeT. Ho o
COCTOSSHUM UX YyBCTBA HAC yBeAOM/sIET MEXaHWU3M Tena yepes
MO3F W MYyCKynbl. KOHe4yHO, yBedoOM/iIeHMEe KacaeTcs TOJIbKO
HEKOTOpPbIX aTOMOB MO3ra. HanpuMmep, atoMbl BO1IOC HaXoAsATCS

B HebbITUMN.

CYWHOCTb XW3HW BceneHHOW 3aBUCUT OT XU3BHU WU
caMo4yBCTBMSA aTOMOB. KakoBbl XXe OHN? Mbl HapucoBanm 06amnk
BceneHHon. B obuweM 23TO COBEpLIEHCTBO: OTCYTCTBUE
CTpafaHMN, XOTS eCTb HEMHOIo U MNafeH4YecKkux naaHeT, Bpoae
3emnun. AToM 6nyxpaaet no Bcenm BceneHHon. lNpun B3pbiBax,
npeobpasoBaHUM ee, pacCesiHUU, YCIOXKHEHUU U CMeLLEeHUU
MaTepum OH nonagaeT: B LUEeHTpPbl COJIHLU, [JIaHEeT, Ha ux
NOBEPXHOCTU, B aTMOCepPbI, XNAKOCTU, paCTEHUSA N XKXUBOTHbIX.

Tonbko I'IpE6bIBaHllle B MO3rax >XMBOTHbIX AAd€ET €My 3aMETHOE
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6bbiITe W”n npeacraBneHne o0 BpeMeHu. [lpebbiBaHne B
HeopraHM4yecKkoM MMpe MNOYTU HEOLLYTUMO, HE MMEET BPEMEHMU,
NpoTeKaeT MOMEHTAa/IbHO KaK rnybokum ob6MOpoK M NOTOMY B
CYET BpEMEHU NATN He MOoXeT. YTo Xe ocTaéTtca? lNpebbiBaHUe
B XWBOTHbIX. Er0 TO/IbKO M MOXHO MNpPpUHMMATb BO BHUMaHMe.
bny>xaaHune B npupoae NpMMepPHO TakKoBO: B BoAe BUMNNOH NeT
(HM4TO), B BO3AYyXe Tbicady neT (HUYTO), B LEHTpe CosHua
TPUNAMOH net (Hnuto), B pacteHmn 300 net (NOYTKM HWNYTO), B
XXUBOTHOM roa (6biTne, BpeMs) u T.4. Buamm uyepegoBaHue
CYLLECTBOBaHUS B HEOPraHMYeCcKoOM M OpraHu4yeckowu npupoae,
6eckoHe4YHOCTM npoweawnx nm obyaywmx BpemeH. KakoB xe
pe3ynbTaT? Bce cpaBHUTENbHO KOPOTKME NpebbiBaHUS B MO3rax
XXUBOTHbIX CNUBAlOTCS B OAHO Cyb6bEeKTUBHO-HEMpepbIBHOE W
6eckoHeuHoe BpeMs bbiTns. HebblTusa Kak 6bl HET, MOTOMY 4TO
OHO HeowyTnMo. OHO rpOMaZHO MO OTHOLWEHUIO K abCOMOTHOMY
BpeMeHN bbITHSI, HO OHO CYOBEKTUBHO He cyllecTByeT. Kaxabii
aTOM MOXeT npo cebsa ckasaTb, UYTO OH HENpepbIBHO,
6e3HayvanbHO 7 6eckoHe4HOo XUBET WHTEHCUBHOIO
OpraHMYecKo  XXWU3HbIO. MosTOpSIO, npebbiBaHme B
HeopraHuyeckon npupoae npeobnagaer. OHO rpomagHo (B
abcontoTHOM CMbIC/e) ans XXUBbIX CO3HaTesbHbIX,
Boobpa)aeMblX, dunsnyeckn 6eccMepTHbIX CYLLEeCcTB

(Habnogaowmnx aTtoMbl HeopraHmyeckon npupoabl). Ho ans
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CaMbIX aTOMOB B KaMHSX, Bogax, OrHe, Bo34yxXe 3TO BpeMd 1 3TO
npebbiBaHME He CyLeCTBYeT, TaK KakK He CONpoBOXAAeTCs
aBneHneMm speMeHn. Cyactbe BceneHHOM eCcTb cHaCTbe aToMa U
obpaTHO: cyacTbe aToMa, T.e. MO& cYyacTbe, 3aBUCUT OT CYACTbA
BceneHHon. Ecin aToM MOXET NMonacTb TOJIbKO B COBEpLUEHHOE
CyLLecTBo, ecnm Bo BceneHHoOM 6yayT TONbKO Takne, eCcnin B HEN
HET HMKAKOro 3/51a, HUKaKNX CTpadaHui, TO KakK Xe aToOM MOXeT

6bITb HecyacTnme? OH BClOAY HATbIKAETCH Ha OAHO CYacCTbe.

Co3HaTenibHble, pa3yMHble cylwecTtBa BceneHHOM noHANWM 3TO,
YCBOWIN U CTan XNTb U AENCTBOBATb TaK, YTOOblI B KOCMOCE He
Obl/1I0 HUKAKUX CNeaoB XyAOoro, HUKAKUX CTpafdaHun, HUKAKUX
3abnyXXaeHnn, HWUKakKouW TeMHOTbl. [lo3TOMy, [AOCTUTHYB
MOryLw,ecTBa Ha HEKOTOPbIX nnaHeTax, AOCTUTHYB
COBEpLIEHCTBA, OHWU pacnpoCTpaHu/In 3TO Ha BCHO BceneHHylo.
[MyTém ocoboro 6eccTpacTHOro pa3MHOXEHWUS, a He NyTéM
CaM03apOoXXAEHUS OHM 3aMOJIHUN MNUPbl CBOUM COBEPLLUEHCTBOM,
YHUUYTOXUB 6e360ne3HEHHO cnabsble, ypoanuBsble U

HeCOoBEpPLWEHHbIE 3a4aTKUN XU3HWN.

TONIbKO O4YeHb HNYTOXHYH A0J110 NJIaHET OHUN OCTaBWUJIUN B NMOKOC,
T.€. NMPeEAOCTABUIN NX MYKaM aBTOIroHMn, paan noaHoOBJIEHUA

Koe-re perpeccupyroLlmx BbiCWIMX nopoa. MoxeT 6biTb, OAHa
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M3 MuINMapaa nJaHeT, KakK Hawa 3emns, ocTaBfeHa Aans
NOAHOBNEHUSA XU3HU, B OXWUAAHUM XOPOLUMX, HEOOblYAMHbIX

nnonoB B byayLwiem.

B ueM e WUCTUHHOe cebsantobue xutenen 3emMam U BCAKOro
CO3HaTEeNbHOro CyLWecTBa, KOTOpoe MOXeT 60poTbCS CO CBOUMMU
XXUBOTHbIMMU MHCTUHKTaMW, C CBOEW HU3KOM NpuUpoaon, C
OKpYy>XarLwmnm ero 3noM? [1n49 3penoro cywecrsa KOCMOCa Takas
6opbba nerka, NOTomMy 4YTo 3TO 60pbba C NErKMMU YKITOHEHNSIMN
OT coBeplweHcTBa. KpyroM e Hero Het 3na. [lpunxoauTtcsa
noaaepXmBaTtb TONbKO CyllecTBylowee. BcAkoe cyLlecTBo,
criegoBaTesibHO, W CO3HaTeNlbHoe, COCTOMT W3 aToMOB, W3
MHOXeCTBa NPUMUTUBHbLIX AYXOB, KOTOpble TO/IbKO B MO3ry (U
NOKa B MO3ry) WCNbITbIBAOT C/OXHblE OLWYLWEHNS >XU3HWU.
[JOBO/NIbHO pacCMOTpPeTb BbIrOAbl OAHOrO0 aTtoma, 4TOo6bl
onpenennTb BbIroabl BCcex. ATOM, nepexoasl U3 opraHmsaMa B
opraHusMm, Bcerga obyaet xutb. OH 6yaeT cyacTimB, ecnu BcCe
opraHmambl npupoabl 6yayT cyacTamBbl, T.e. He 6yayTt
MCNbITbIBAaTb HWUKAKMX CTpagdaHun. Kak e 3Toro [obutbes
CO3HaTeNnbHOMY cyuwecTtBy? N8 3TOro OHO AOJI)KHO CTPEMUTLCS

K cneayowemy.

1.CaMoMy 6bITb CHACT/IMBbIM HACKOJIbKO BO3MOXHO.
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2.He Hapo HUWKOMY TMPUYNHATb HACWUJIUA, NMOTOMY YTO OHO

3aCTaBdeT CTpaaaTb HAaCMlyeMbiX.

3.Hapo obe3BpexuBaTb CywecTtBa, MpUUYMNHSAIOLWNE
Hacuame, HO C HAMMEHbLIWUMWU CTpadAHUAMU ANS HUX:
4yTobbl WU HACWIbHWKW  MOAYYMAM  HAUMEHbLUNE
oropyeHust. (Cnocob: ybexaeHne wuam orpaHuYeHue

cesobobl.)

4.Hago BCeM CTpeMUTbCsa K TOMYy, 4yTobbl He 6bl/10
HECOBEPLUEHHbIX CYyWecTB, Hanpumep, HACUbHWUKOB,
Kanek, 60nbHbIX, cNaboyMHbIX, HECO3HATENbHbIX 1 T.MN. O
HUX OO/XHbI BbITb UCKIOUYMTENIbHbIE 3a60Tbl, HO OHU HE
AO/MKHblI AaBaTb MOTOMCTBA. Tak 6e360/1e3HEHHO, B

BO3MOXHOM CYACTbE, OHU YracHyT.

5.He 0onmkHO 6bITb B MUpPEe HECO3HATENIbHbIX XXUBOTHbIX, HO
M UX HYXHO He y6buBaTb, a uU30MA9UMEN T[OSI0B WU
apyrmmmn 6e3bonesHeHHbIMM cnocobaMu oCTaHaBIMBATbL
NX pa3MHoOXeHune. Cenyac XUTeNn CEBEPHbIX CTpaH He
MOryT obontucb 6€e3 [AOMalHMX MXUBOTHbIX, HO CO

BPEMEHEM, KOraa KaxXAablh nonyyuTt npaBo Ha 4
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AEeCATUHDbI 3EMJZIM B TEMJIOM KJIMMaATe, HE TOJ/IbKO ANKUE,

HO AOMaAlUHUNE XXNBOTHbIE OKaAaX>XXyTCAd U3JTULLHUMW.

6.Hago ynoTtpebnsatb Bec Mepbl, 4T0b6bl YBENIUYUTb
HaceneHne 3eMnun. ToNbKO Toraa, Korga OHO BO3PACTET
B 500-1000 pa3, uyenoBek 6yaner B cunax YycCnewHo
60pOTbCs NPOTUB PA3MHOXXEHNSA HECOBEPLUEHHbIX Nt0AEN

N XXUBOTHbIX.

/.Hago nocne 3Toro CTpeMuTbCA K YCOBEPLUEHCTBOBAHUIO
naen, Tak Kak M camble Nyydline U3 HUX Janeku oT
naeana: HepasyMHbl, HeaonroneTHn, 6one3HEeHHHbI,

noaBeEp>XeHbl CTpaaaHNAM N T.A4.

Korga HM Ha cywe, HM B OKeaHaX, HWM B BO34yXe He byaer
CTpaaHW, TO HKU oAMH aToM, bnyxaawwum Ha 3emne uiun B
Hebecax, He MOXeT nornacTb B AYPHOW OpraHM3Mm U BOCMNPUATb
ero crpagaHus Ha 3emne. Cenyac oHa ewé He pgopocna Ao
COBEpPLUEHCTBA TakKXe U O4YeHb HEMHOrMe UHble MnageH4Yeckue
nnaHeTbl. BONMLWWMHCTBO Xe  UX  BbIPOC/AO, AOCTUII0
COBEpLUEHCTBaA, M TaM aTOM YXe He MOABEpPXEH MYy4YeHUAM.

Takux B COTHM MUNIMOHOB pa3 6oblle, YEM HOBOPOXAEHHbIX,
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0bpeyéHHbIX Ha CcaMopas3BUTUE WU COMNPSAXEHHbIE C HUM

cTpajaHus.

B aTux cTpeMneHmax W 3akar4yaeTcd MUCTUHHoe cebsantobue.
Kopoye, oHO B TOM, B TakKMX HalIMUX MOCTYMNKax, Mpu KOTOPbIX

BCAKOMY aToMy BceneHHoM 6b1510 6bl TOSIBKO XOPOLO.

MyTb K JNWYHOMY CYaCTbK, 3aKOHHOCTb W oblecTBeHHoe
YyCTPOMUCTBO, cnocobbl HaMbbICTpeNLlero pas3MHOXEHUS U
yCOBEpPLEHCTBOBAaHNA 4esioBeka (eBreHuka) MOryT CIy>XUTb

0cobbIMn TeMaMu Mmoux pabor.

NMNCbMO B "BUPXXEBbIE BEAOMOCTWN"

12 maqd 1905 .
MwunocTtmnebln rocygapb. flocnoavH peaakrtop!
B N2 113 wnniocTpmpoBaHHbIX "bupxeBbiXx Bepomocten" 3a

1905 r. 9 Ha AHAX Npo4Yén cneaywwyro Tenerpammy: "Hbio-

Mopk, 6-ro mas (C.N.).
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AMepuKaHcKkass KOMNaHusa  ANns Npou3BOACTBA CHaps4oB
nsobpena 6yato 66l poa BO34YWHOW MUHbI B BUAE OFPOMHOM
netawmowen paketbl. 10 cnoBaM KoMnaHuun mnsobpeTeHne 3TOo
AO/DKHO  NpPOM3BECTM nepeBOpoT B crnocobe BeaeHwus
COBPEMEHHOMN BOMHbLI. Buepa, B TeyeHue psiaa OnbiTOB, ThICAYN
BHOBb M30O6peTEéHHbIX MUH eTann No BO3AyXYy, pa3dbpackiBas Ha
6onblIOe MNpPOCTPAHCTBO CHapsAbl, HAYMHEHHbIE MYNASAMMW.
N306peTaTenb roBOpuUT, YTO e€ro BO3AYyLHAs MUHA AENCTBYET
TaK >e XOpowo, Kak U O6blKHOBEHHbIM CHapsd, HO yAobOHee

nocnenHero B OTHOWEHMM NepeBO3KM 1 ropa3no aewesne”.

JTa TENerpaMmMma HaB€Jjla Ha MEHA IropeCTHbl€ pa3MbllUJIEHNSA.
|1pOMY'ﬂO3BOﬂeHMH noaennTbCd MMM C 4YUTaTeEIEM B BUAY UX

MOYYUTEJIbHOCTW.

PoBHO ABa roga ToMy Hasapn, B Mae 1903 r. B N2 5 "HayuHoro
o603peHna” nosaBusiacb Mo MaTeMmaTumyeckad pabota (Ha 2
neyaTHbIX nucrta) "WccnepoBaHnme MUPOBbLIX MPOCTPAHCTB
peakTuBHbIMM npubopammn". N BOT BCecCBeTHble aKynbl (Kak
Ha3blBaeT DAMCOH MOXUTUTENEN UYYXUX MbICIIEN) YXKe ycnenwu
OTYyacCTW NOATBEPANTb MOU UAEU U, YBbl, — YX€ NPUMEHUN UX

K pa3pyLlinTenbHbiM Lensam!
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S He paboTan HuKoraa Hag TeMm, 4Tobbl yCOBepLEeHCTBOBATb
crnocobbl BeAeHUs! BOMHbI: 3TO NPOTUBHO MOEMY XPUCTUAHCKOMY
Ayxy. Pabotasd Haa peakTMBHbIMM NpmnbopamMn, 1 UMesT MUPHbIE
MW  BbICOKME LUenn 3aBoeBaTb BceneHHyto ana 6nara
yefoBe4yecTBa, 3aBoeBaTb  MPOCTPAHCTBO U 3HEPruio,

ncnyckaemyto ConHuem!

Ho uTo >e Bbl, Myapeubl, NOOUTENN WUCTUHbBI WU 6Bnara, He

noaaep>xajin MeHA.

MoueMy e He pa3paboTaHbl, He npoBepeHbl Mou paboTbl!
[Moyemy He obpaTunn, HaKOHeU, Ha HUX AaXe BHUMaHUS.
Opyaus paspylleHusi Hac 3aHuMaloT, a opyausa 6nara HeT.
Korga 3To KOHUYMUTCHA NnpeHebpeXXeHne MbIC/bto, npeHebpexeHne
BennkKuUM. Ecnm s He nNpaB B 3TOM BENIMKOM, AOKaXwUTe MHe, a
€eC/n npas, TO NOYEMY He C/lyllaeTe MeHs: TaKOB rosioC MbIC/n,

TaKoOB BOTMJib NAEMN...

B Hactodwee Bpema B VII ota. TexHuueckoro O6uiecTtBa
pa3bupaeTrca MOWM TMPOEKT O MeTa//IMYeCKOM BO34YLIHOM

Kopabne.
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PaboTbl MOM, NO BCEN BEPOATHOCTU, ONATb 6yAyT OTBEPrHyThI
KaK He3HauyuTesibHble U HEUCMNOSIHUMbIE. A MeXAay TeM NponayT
ABa, TpY roga u BCeCBETHbIE aKyJibl MPeCNOKOMHO YCBOSAT HOBblE
naen m ocywecrtedar ux... [lomorm um bor... Beab 3ateM a9 u
pabotato. HO Xxopowo AW, 4YTO TOT, KOMY Mbl 06s3aHbl
BO3HUKHOBEHMEM 6n1aro MbiCnn, B NpeHebpexeHnn, YHUXeHUU
N MaTepuasbHOM rpsi3n... XopoLo Sin, YTO Y HEro no-npexHemy

CBA3adHbl PYKU, CUJIbI U HET TOJ10Ca...

Myctb 6yaeTr Tak, HO 06WECTBO OT 3TOro nortepsieT 6e34Hy...
AKYynbl pacnopsi>atTcsd UM U MPenoaHOCAT UYTO U KaK XOTAT:
BMECTO mnccnenoBaHus Heba 6oeBble CHapsaabl, BMECTO UCTUHbI

— ybuincrso...
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* %k %k

COBOKYNMHOCTb MAen, runoTes, Te3nCoB, COCTaBUBLIMX cogepKaHne GUNOCOPCKUX COUYNHEHUM
K.2.Umonkosckoro, cam KoHCTaHTMH SayapfosBud Hassan «Kocmuyeckon dunocodpuen». EE
LEeHTpabHbIM 3/IEMEHTOM CTano CMOAE/IMPOBAHHOE C MOMOLLBLI0 HAayYHbIX METOAOB YYE€HMUE O CMbIC/e
YKM3HW M NOCTUMKEHUM €r0 B NpoLLecce peasin3aunm HPaBCTBEHHOM NPAKTUKM.

O BaXKHOCTU 3TUX UCCNEAO0BAHUI ANA YenoBevyecTBa roBoput yteepkaeHune K.3.LlMONKOBCKOro o Tom,
UYTO TEOPUIO PAKETOCTPOEHUA OH pa3paboTan AUWb KaK NpuaoKeHue K csoum ¢unocopckum
M3bICKaHUAM.

YYEHbIM HaMMUCAaHO MHOXKecTBO GUNOCOPCKUX PaboT, KOTOpble MasIOU3BECTHbI HE TOJIbKO LUIMPOKOMY
yuTaTenNto, HO U CNeumnanncTam BBUAY UX MHOTOIETHErO 3aMaNunBaHMA. ITU KHUMM — NOMbITKa NPOpBaThb
«3aroBOp MONYaHUA» BOKPYT GMA0CcodMM PYCCKOTO KOCMUYECKOTO NPOBMALa.

HoBoe MbilneHne HEBO3MOXKHO 6€3 MOMCKA CMbICN1A KU3HWU B e ANHCTBE HaceNEHHOro Kocmoca.
Obpaluanck K ceomm yntatenam, K.3.LlMoNKOBCKMA rOBOPUT:

«llocmaparocb 8occmaHo8UMb MO, 4YMO 8 COHMeE meicayenemuli ymepAaHo
yesioeeyecmeom, omoeiCKameo O6pOH€HHbIU um d)LIﬂOCOd)CKUU KaMeHb».

«Eydbme BHUMAMesIbHbI, Haripazcume ece cussbl, Yymobei yceoume U rMoHAM®b u3sigeaemoe. »

«30 HanpsaxceHue, 30 BHUMAHUe 8bl bydeme 803HA2PAHOEHbI, He CKaXy CMopuyero, 3mo
yepec4yyp cnabo, Ho 6eamepHo. Hem cnoe 014 8bipaxceHuUA mex 6s1a2, Komopele 8bl nosay4yume 3a
csoli mpyd. Hem mepoi 0149 amux 6aae. 3ma mepa ecmb 6eCKOHEYHOCMb».

K. 3. UnonkoBcKkum
«KrBaa BceneHHaa»
1923 r.



https://tsiolkovsky.org/ru/nauchnoe-nasledie/

70

HayyHo-nonynapHoe nsgaHue

KoHCTaHTUH Dayapaosuy LiIMonkoBCcKui

«Kocmunueckaa punocodpua»
www.tsiolkovsky.org

PykoBoautenb npoekTa Hukonan KpacHoctyn
AnsaiH TaTtbAHa KonnakoBa, EBreHuii Mpogaiiko
XoctuHr, CMS Cepren NMonos

Mpurnawaem Bcex NPUHATbL y4acTue B AaHHOM npoekre!

Ecnu Bbl XOTUTE M MOXeTe OKa3aTb COAGVICTBMG A43AHHOMY MNMPOEKTY,
CBAXUTECb C HamKM No email support@krasnostup.com
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