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Koncmanmun LJuoakoeckut

JXueomHoe xkocmoca

CTaTbs AQET LWUMPOKWUIA B3rNs4 Ha Bceobllee pacnpocTpaHeHNE B
KOCMOCE >XWM3HU, Ha eé pa3Hoobpasue, yKasblBa€T Ha MWUpPbl B
MUpax, Ha MNepuoAMYHOCTb U YCNOXHEHME MaTeEpPUN U
SBIEHUN — 6e3 KOHLa, Ha CyllecTBoBaHNe 6eCcKOHEeYHOo
YOANEHHbIX 3MN0X, Koraa 6binn «3pUpHbIE» XMUBOTHblE, He
noAo6Hble 3eMHbIM U TPYAHO BOOOpa3nMbie, XOTS COBEPLUEHHbIE

M CO3HATEJ1bHbIE.

C y3KOM 3eMHOWM TOYUYKWU 3pEeHUst XXMBOTHOE COCTaBsieHO u3 29
M3BECTHbIX 3/IeMeHTOB. [NaBHas CoCTaBfidAOWaa 4YacTb ero —
BOLA; OHO MOXET BbIHOCUTb TeMnepaTypbl He cBbiwe 100°C u He
Hmxe 100-200, M TO B 3TOM COCTOAHUM HE XKUBET
(becuyBCTBEHHOCTb, WM aHabuo3), a TOJ/IbKO COXpaHAeTcs;
60NbLWNHCTBO xe TpebyeT onpeaenéHHomn cpeaHeun
TemnepaTypbl, 61m3kon k 20°C. XKXnsoTHoe TpebyeT aTMocdephl,
cogepXxawen Kucriopog W napbl Boabl. WCTOYHMK  ero

nDedaTesIbHOCTN, TO €ECTb ABWMXEHNA W MbICIINU, — ApYyrue



OpraHu3mbl WM, B KpanHeM cny4dae, conHue (KMBOTHO-
pacTeHus, nnm 300puTtbl). No-BUANMOMY, XXMUBOTHOE HE MOXET
XUTb 6€3 aTMOC(epHOro AaBNeHns U TSXeCTU. Teno ero A0o/IKHO
MMEeTb TEMMepATYpPy Bbllle TOYKM 3aMep3aHnsa n He bonblue 37—

40°C. 3penoe XUBOTHOE MMeeT onpeaesiéHHbIN POCT.

[lake BbICLUME >XXUBOTHble (4YenoBek) O4YeHb HECOBEPLUEHHbI.
Hanpumep, HeBeNnKa NpoAo/IKUTENBHOCTb XXWU3HW, Man U Naoxo

YCTPOEH MO3r U T. A.

B cywHOCTHN, BCE 3TO eCTb TOJIbKO pe3ynbTaT npucrnocobneHus K
YCNOBUSAM XU3HU Ha 3emne — rnaBHbIM 06pa3oM K XW3HM Ha
JKBaTOpe, W nMNpuU3HaAaK HE3aKOHYEHHOro @MWUJIOreHeTU4YecKoro
pa3Butua (3Bonoummn). Ha apyrux nnaaHetax, npu Apyrux
YCNOBUSAX W CTPOEHUE XMBOTHOro 6Oyaer wnHoe. 3eMna C
TeYeHNneM BpeMeHUu Toxe AacTt nyduwee. Pazbepém no nopsaaky

BCE AaHHblE O 3€EMHbIX OpraHn3Max.

[ToueMy >XWMBOTHOE COCTaBNEHO W3 29 31eMeHTOoB, MO4YeMy B
COCTaB ero He BXOAAT OCTas/ibHble 3/IEMEHTbI, HAaNnpMMep, 30J10TO,
naaTuHa M Np., @ eciIn N BXoAAT, TO CNyYamHO, B HUYTOXHOM
KonnyecTtBe, He nrpast HMKakom ponun? (U ns atnx 29, BeposTHO,

LUTYK 9 HE HYXHbI).



[MepBas NnpyMynMHaA B TOM, YTO XXMBOTHOE NMUTAETCSH pacTEHUSAMU, a
pacTeHMUs KakK pa3 coaepxaT 3TU BewecTtBa. [llouemMy xe
pacTeHUs COCTaB/IeHbl U3 3TUX BeLWecTB? PacTeHnsa OoKpyXeHbl
aTMocdepon, BoAON U BOAAHbIMM MNapaMm, OHO MNyCKaeT CBOWU
KOpHM B no4yBy. [103TOMYy OHO W AO/MKHO coAepXaTb 3TU
Beuwlectsa. MIMeHHO: BOAa AAET pacTEHUIO BOAOPOA N KUCIOpOA.
MouBa, pacTBOpsAsACb B Boae, 60/blue BCEro HECET pacTeHUsM
Kanbunn, dpocdop, xnop, cepy, HaTpun, Kanmm, GTop, MarHun,
XXenes3o, KpeMHWU, MapraHey, aatloMuHum mn T. A. ATMocdepa
AAET Kucnopoa, yrnepoa v as3oT. B HUUTOXHbLIX KONM4YecTBax
moyeBa W €€ BOAa coaepXaT U Apyrne 3/1eMeHTbl, HO UX
KOJIMYEeCTBO Masio, MNOTOMY YTO 3TO peakue BellectBa Wau
TS)KENble U CKPbITble B HEApPaX 3eM/IM M NOTOMY Mano AOCTYMHble
pacteHnsaM. Ecnn 6bl Ha NoBepXHOCTU 3eMnn U B aTMocdepe
npeobnagann WHble 3/1eMeHTbl, TO W COCTaB >XMWBOTHbIX W

pacteHuin 6b1n1 6bl ApYyrou.

Ha noBepXHOCTU nnaHeT, 6/IM3KNUX K conHuaM, 6osiblue TAXENbIX
3/IEMEHTOB, M NOTOMY TaM B COCTaB OPraHM3MOB A0/1XXHbl BOWUTU
TSKENble 3/eMeHTbl. HaobopoT, Ha nnaHeTax, YAaNnEéHHbIX OT
COJHL, BOWAN 6bl B opraHn3m 6onee nérkue BewecTBa, Tak Kak

TaM mnx 6onbLie.



YenoBek Aobbin TsxEénble MeTannbl U3 Heap 3eMnn u caenan,
HanpuMmep, 30/10TO 4YacTblo ceBoero Tena (3ybbl 1 np.). Boobue,

COCTaB >XXWBOTHbIX U Ha 3eM/e ewe MOXEeT N3MEHUTbLCA.

Kakon e BblBOA? Bce BewecrtBa roasatca ANg co3a4aHud
OpraHM3MoOB Npu NoaxoAdaLmnx ycrnosmsax. Hy>XHo ayMaTb, YTO Ha
Ka)XXaowm nnaHete, coobpa3HO BewecTtBaM €€ MOBEPXHOCTH,
yAaneHno OT COosHUa, CBOMCTBaM rMocnegHero, TteMneparType
nnaHeTbl U APYrMM YycnosusiM, npeobnagatoT B oOpraHmsMax

caMble pa3Hoobpa3Hble BELECTBa.

>KNMBOTHOE COCTOUT U3 TBEPAbIX TeNn U XNAKNUX. Ho Beab He o4Ha
BOAa Xuaka. HanpoTtmsB, Ha yAanéHHbIX OT CO/IHUA MJaHeTax
Boo6LlEe NpM HU3KKUX TemnepaTypax BoAa €CTb MUHepas, a
npeobnagamowime xXuakme BellecTBa WUMEKT APYyrom CocCTas,
HanpuMep: XwuaKas YrnekucnoTta, pasHble Macna, CnupThl,
yrneBsoabl, Xunakue rasbl U T. A. OHM 6bl U BOLN B COCTaB MOpPeEn
M OpraHn3mMoB. TakXe Ha 6/IM3KUX K CO/THUAM MJjlaHeTax Haww
TBEpAable Tena 6binm 6bl TaM XUAKUMKU M MOrnn 6bl BOUTU B

COCTaB XXMUBOTHbIX.



ATMOCdepa Apyrux naaHeT TakXe MOXeT MMeTb MHOW cocTas. Ha
X0NoAHbIX nNnaHeTax npeobnagan 6bl Bogopoa, Ha 6AU3KUX —
BOASHOM nNap WM [pyrue >Xuakoctn, obpalwéHHble B rasbl

6narogaps tenny.

N3 3TOro caenaemM HOBbIWA BbIBOA: M Ha XOMOAHbIX, U HA XapKUX
NMN1aHeETax BO3MOXHbl CyLLleCTBa, COCTaBJ/IEHHbIE U3 TEX MOpEVI,

aTMocdep M NOYB, KOTOPbIE CYLLUECTBYIOT Ha MIaHETaX.

[JencrteutenbHO Nn Ans obuIbHOro pasBUTUS XU3HU HYXHa
TeMnepaTtypa cpeabl, konebnwwasacsa okono 25°C? Mbl Bnaenu,
YTO HW BbICOKas, HN HU3KAA TeMrnepaTypa He NULWAKT MJaHEeThI
oKkeaHoB W aTtMmocdep (ToNbkO Apyroro cocrasa), a,
cnenoBaTesibHO, He NULWIAKT M XUBOTHbIX. lMocneaHwne 6yayTt
COCTaBNIEHbl M3 XWAKOCTEM W rasoB, NoAXoAsWMX K cpeaHen
TeMnepaType AaHHOW njaHeTbl. 3HA4YUT, caMas pa3Hoobpa3Has
TeMnepaTypa MJaHeT He npenaTcTByer 6oratomMy pasBuTULO

XN3HN Ha HUX.

Mbl BUAUM, YTO AaxXe HaluM opraHu3mbl npucnocabnmeatoTcsa K
HMU3KOM  TemnepaTtype. Ho, KoOHeyHO, 23TO0 Hawumbonee
HeCOBEpPLUEHHbIE CYyLleCTBa UM PasyMHbIN YenoBeK, YMeLWnn

orpaanTte cebss OT Xo/noAa WCKYCCTBEHHOM 06CTaHOBKOWM,



KOoTopass CTOUT €My CTpallHOro HanpsXeHuss cui. Ho Begb
CeBEpPHbIe XXUBOTHbIE Nepecennnncb N3 TEMMbIX CTpaH, poauHa
MX — 3KBATOP, OHW He Obln NpucnocobrsieHbl K CYypoBOMY
KnnuMaTy. TONIbKO COTHM ThbICAY SIET MOMNKU caenaTb 3TO, MPUTOM
AN HeMHormx. 03TOMY MbIWHOMO UBETa XWU3HU B YC/IOBUSAX
3UMbl M NONIAPHOro KJMMaTa Mbl NoOKa eweé He BnanM. Bnpouem,
rNaBHasi NpuMYMHA CKYAOCTU XONOAHbIX CTpaH — OTCYTCTBUE

COJTHEYHOW DHEepruun.

TemnepaTypa Tena BbICWKMX cyuwecTB 3emnn 6nmska k 37°C.
[Moyemy 3T0? PoanHa XXU3HM — 3KBATOp. B Bogax ero Ha4vanacb
XXU3Hb (NpUYMHA — paBHOMEpHOe Tenso n obunmnme CosIHEYHOM
SHeprumn). Tam cpeaHaa TemnepaTtypa BoAbl Kosebanacb OKOO
25°C. 210 N ecTb TemnepaTtypa MepBbIX XWBOTHbIX, pa3rap
XXN3HN KOTOPbIX, €& spKue TMposBAeHUs COOTBEeTCTBOBaIU
MMEHHO 3TOM TeMnepartype. XBOTHbIE NpUHUMaNun
TemnepaTtypy cpeabl, BbIHOCU/IN W HU3KYIO TemnepaTtypy, HO
YyBCTBOBaNuM cebs Xopolwo TOJSIbKO Npu cpeaHen Temnepatype

cpeabl.

Bnarogapss cnabon 3Heprun >XW3HU MNepBbIX CYyLWECTB, WUX
TeMnepaTtypa Tena 6bla UMb HEMHOro Bblle TemnepaTypbl

cpeasbl.



Ho 9BMANCb TENNOKPOBHbIE C MOFYYUMUN MPOSBAEHNUAMU XKU3HN.
Bcneacreue 3T10oro (TensioTbl, TrOPEeHUs WM  XUMUYECKUX
NpPOLECCOB BHYTPU XWMBOTHOrO) TemnepaTtypa WX Tena CUbHO
NoBbICMIACb B CpPpaBHEHUW CO cCpedHEN TemnepaTypon cpeabl.
NTak, TeMnepaTypbl >XMUBOTHbIX BCerga HECKO/IbKO Bbllle
cpeaHen TemrnepaTypbl MiaHeTbl. A TakK Kak TeMmnepaTtypa
naaHeT MOXeT 6bITb caMas pa3Hoobpa3Has, ToO n TemMnepaTtypa
XXUBOTHbIX TakXe. O4HW O4YeHb ropsuu, Apyrme XosioAHbl Kak
Nén — C TOYKM 3peHus yenoBeka. 1 He roBoplo Npo Te cay4yawm,
Korga TemnepaTypa cpenbl HeCKOs/IbKO Bbille TemnepaTypsbl
XXUBOTHOrro. B 3TOM criy4yae TensoKpoOBHbLIM FPO3UT CMepTb, Tak
Kak Mo3r (HarpeTtbil) npekpallaeT CBOK AeATeslbHOCTb. Ho
TOorga KoXa WUnu nérkue ncnapsarT BoAy, NOrnoLwaeTcsa Tensio oT
Tena M MO3r COXpaHAeT HOopMalibHYH TemnepaTtypy. Pe3koe
KonebaHue eé rmbenbHO AN BCAKOro opraHmaMa. Tak, Ha JlyHe
M HEMHOIMMX MnaHeTax, Bcerga obpalwéHHbIX O4HOW CTOPOHOM K
ConHuy, TemMnepaTtypa konebnetcs ot 250° xonona ao 250° u

6onee Tenna.

Kak TyT Xutb? Kak 6bl HM Oblsla BenmMKa pa3HOCTb TeMrepaTtyp
Ha BHELWHEN 4YacTu NJIaHEeTbl, 3TO eLE HEe UCKJ/TIYAET XU3HU, TaK

KakK BHYTPEHHOCTb MIaHETLI COXpaHAET MOCTOAHHYIO
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TemnepaTtypy. XXMBOTHbIE, pOSt HOpPbl, B HUX U HAaNAYT CNaceHune
KaK OT Ype3MepHOW Xapbl, Tak U OT cubHOro xonoaa. OaHako
MNONIOXXEHNE HUBLWINX CylecTB TyT 6GecnoMmowHo. Hauano
Pa3BUTUSA XMU3HU NPU 3TUX PE3KUX TEMMNEpPATYPHbIX KOHTpacTax
3aTpyAHUTENBbHO. BceMy, KOHEYHO, eCTb npeaenbl, TakXe W
BbIHOC/IMBOCTU XWU3HW. MecTamu, HeyAoOHbIMU ANS XKU3HMU
HU3LWKWX CYLLECTB, MOryT 3aB/laA€Tb CO3HATE/IbHbIE, C BbICLUUM

pa3BUTbIM 3HAHUEM U TEXHUKOMN.

HeobxoanmMo nn conHue Ans CywecTBOBAaHUSA >XMBOTHbIX?
DHEpPrnsa COJIHEYHbIX Jly4eM O4YeHb pacnpocTpaHeHa BO
BCE/IeHHON: B OAHOM 3J3@duUpHOM OCTpoBe HaCYMUTbIBAKOT A0
MWI/IMOHA  MWAIMApAOB  MOJIOAbIX UM CTapblX  COJIHL,
MCNyCKawWwmMx  HeyCcTaHHO cBOM  ay4dn. [lOHATHO, 4TO
60/bLUMHCTBO XUBOTHbIX CYLUECTBYET COJIHEYHOM 3Heprunen. Ho
BCE e 3TO MOXET COoBeplaTbCs CUION APYron Kakom-Hubyab
SHeprnn. Tak, COJIHUA BpPEeMeHHO noracalwT, YAaNéHHble
NNaHeTbl MNOYTU HEe UMEKT XU3HU. Bbicokasg TemnepaTtypa u
XUMMYyeckass 2sHeprmsa ewé [oaro COXPaHAKTCA BHYTpU
XO/IOAHbIX C MOBEpPXHOCTU HebecHbix Ten. W 310 paér
BO3MOXHOCTb €elé A0J/Ir0 COXPaHATb WM NpPOAO/IKATb >XU3Hb
opraHn3amoB. TosbKO HeT ocobeHHOM HaAobHOCTU NUTATbCH

3TUMMN XANKUMWU OCTaTKamMm HebeCHOM 3Heprun, pas ecTtb eé
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CKONIbKO YrogHO B BMWAE MNblNAWMUX COJHL,. TeopeTnyecku
BCSAKasl SHEpPruss MOXET MoAAepXMBaTb XWU3Hb, Hanpumep,
SHEpPrus ABMXEHUS M BpaleHUs nnaHeT, cuia TAroTteHus,
Tennota, aTtoMHas 3Heprna u apyrme eé Buabl. Kakum

06pa3oM — B 3TO BXOAUTb Mbl He byaem.

BaxHoe 3HayeHMe WnMeeT MO3r >XWMBOTHOro. MoXeT /M OH
YBENNUYUTBCA MPU TOM Xe pocTe WU HAcKonbko? KOHeYHOo,
60nbLUOE 3HAYEeHNE NMeeT CTPoeHue Mo3ra, Ho u o6beM Mo3ra —
KayeCcTBO Xopollee, yBeNnumBaeT naMsiTb U YMCTBEHHbIE CUJbI.
Pa3 Mbl MOXXEM HOCUTb TSXEnNble rpy3bl, TO MOYEMY XKE HE MOXEM
HOCUTb 6osiee MacCMBHYO roioBy. MexaHnKa NoKa3blBaeT, YTo
ob6beM Mo3ra 6e3 BcaAkoro yuwepba MOXeT yBelMUYNTbCSA pas3a B
ABa-Tpu. [loka 3TOMYy, oAHako, BcTpedaeM npenatcTteus. C
OAHOW CTOPOHbI, YBE/IMYNBAKOTCA TPYAHOCTU poAoB, C APYron —
pasButme M™Mo3ra (B nepBou Ccrtagum) BeAEéT K  Y3KOW
pPEeNNrMo3HOCTMN; YenoBeK OTpellaeTca oT cebs B nonb3y
ONMXHUX N He ocTaBNsdeT NoToMCTBa. Bo BTopon cTaaumn 3To Xe
pa3Butne BeAEéT K MNecCMMU3My, KOTOpbIM ybuBaeT cCBeTNble
(penurnosHbie) Haaexabl, YycTpawaeT W CAYXWUT MNPUYNHOWN
HEpPBHbIX paccTponcTs, 60/1e3HN M paHHen cMepTu. TONMbKO B
TpeTbeNn CcTagun — Mpu BbICWLEM Pa3BUTUM 3HAHUA U yMa —

noJlydaeTca HeKOoTopoE paBHOBECME Mexay 3romamMmomMm wu
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aJibTPyn3mMom, Koraa yesioBeK Ha4YUHAET CO3HaBaTb

HeobxoaAnMoCTb 3ab0Tbl TakXe n o cebe, N1 0 CBOEM NMOTOMCTBE.

MepBas nNpuyMHa MOXET ObITb YCTpaHeHa npeXaeBpeEMEHHbIMU
podaMn U nocneaywwmMm passBUTUEM 3apojbilia B 0cobown
MCKYCCTBEHHOMN cpeae. YenoBek A0/MKeEH KaK Obl BEpHYTbCS K
nepuoay HoweHusa auy (NTuubl, NpecMmblkawowmecs n T. A4.).
BTopas v TpeTbs NpUUYUHbBI YCTPAHSIOTCS NPeaoCTOPOXHOCTSAMU
BO BpeMSl pa3BUTUSA NepBON M BTOPOU CTaaAUN N HEMeOSIEHHbIM
pa3BUTUEM TpeTben, poxaawowen onTumMmsM, bnaroaaps
BbICLULMM 3HAHUSAM, TMPOHUKHOBEHWUIO B TNYOUHY nNpupodbl WU

MCTUHHOMN MYApPOCTHU.

Ho BennumHa MO3ra MOXET TaKXXe BO3pacTaTb BMecTe C
MPONOpPLUMOHASIbHbIM YBEIMYEHUEM BCEro XMBOTHOro. Ha 3emne
yBE/IMYEHUNIO pOCTa MNpenaTCTBYET cuia TaXecTun. MexaHuka
CTPOro [AoKa3blBaeT, 4YTO Macca Mo3ra CXOAHbIX Mo dopme
(NoaobHbIX) XMBOTHbLIX MpPONOpUMOHAsibHA Kyby yMeHbLUeHUS
CUMibl THAXECTU, KOTOPOWM MoABeprartTCsa >XMBOTHble. Tak, Ha
Mapce n Mepkypumn, rae TaXeCcTb B ABa pa3a MeHblle, YeM Ha
3emne, obbem Mo3ra mor 6bl 6bITb pa3 B 8 6bonblle, 4eM Yy Hac,

KOHEYHO, ANSA TOW XXe BHeWHEN (POopMbl XMBOTHbIX. POCT 3TuUX
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cywecTts 6bi1 661 B ABa pa3a bonble, yeM Ha 3emne. Ha JlyHe

poCT 6b1n1 661 B 16 pa3 6onblie, a Macca mo3ra — B 216 pas.

OTOT BbIBOA ME@XaHUKMN HE OTHOCUTCS K BOAHbIM cywecTsaM, nbo
TSXKECTb UX YHUYTOXKAETCHa NpoTmMBoaencTemeM soabl. Ho B Boae
HEBO3MOXXHA wuHAYCTpuUSA (Henb3s pa3BoOAUTb OrHS), Masno
Kucnopoaa, CosIHeYHoOW aHeprun (ceBeTa), n NOTOMY TaM XXU3Hb

He noLu1a U He MOXET NOUTU aAanblue,

Korga 4enoBek Mocennutcss B WCKYCCTBEHHbIX YCNOBHbIX
Xunuuwax, B adupe, To eCTb Koraa ynaét ot 3emnun, nobeams eé
TSXeCTb, TO TaMm, B 3dupe, Mexay nnnaHetamMm He 6ypet
npensaTcTBUM ANst 06bEMHONo pa3BUTUS MO3ra, ec/im He cYuTaTb
C/TOXXHOCTWM 60MblIOro MO3ra WM MNUTAKOLWMX €ero OpraHos,
KOTOpble, KOHEYHO, NoJioXaT npeaen M pasBUTUID MO3roBOM

MacCChl.

[Moka e 4yenosek Ha 3emne (4acTb YenoseyecTBa 0b6s13aTenibHO
OCTaHeTca Ha 3emne), A0 Tex nop o06beM MoO3ra MOXeT
YBENNUYNTBLCA TONIbKO B 2—-3 pa3a. byaeT HeKpacuBo, HO KO BCEMY
MOXHO nNpuBbLIKHYTb. Kpacota — Bewb YC/IOBHas WU

cybbekTuBHaA.
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Jlerkne MnekonuTawWuUxX WUMEKT KpanHe HecoBepLlUeHHOoe
YCTPOMCTBO. DTOT OpraH Ao/hkeH npeobpa3nTbcs. Bo3bMEM B

NpUMEpP NULLEBAPUTENBHYIO TPYOKY.

Y HM3WKUX CYWEeCTB OHa MMeeT BXO4, HO He uMmeeT ocoboro
BbiXxoAa. lNepeBapeHHble OCTaTKN NULLKX BbIAENSAOTCSH U3 TOMo Xe
OTBEpPCTUS, B Kakoe BXoAAT. Tak, capaHya u3BepraeTt Kas pToM.
JTO 3aMennsieT npouecc nuuweBapeHus. [lo3ToMy BbiCcWKe
XXUBOTHble 063aBenncb BbIXoAHbIM oTBepcTMeM. OHM B3N TEM
nepesec Hang He NMeLWNMHn ero. MpnMnUTUBHOE
KpoBoobpalleHne ToOXe Obln10 BOMHOBbLIM (B3aad W Bnepén).
Mopsaao4vHbIN Hacoc (cepaue) U Kpyrosoe ABUXEHUE KpPpOoBU —

TOJIbKO Y BbICLUUX.

Tak Xe Wn nérkne 60NbLUMHCTBa MNekonutatwmx, BGupas
BO34YyX W W3B/EKass U3 HEro KMcnopoj, BblAENST MPOAYKTbI
NblXaHnsa yepes3 To Xe oTBepcTue. bnarogaps sToMy okucneHue
KPOBW COBEPLLUAETCSA MEAJSIEHHO, OpraH AbIXaHUs UMeeT 60/bLLOoM
o6bbeM W p[aéT Mano Kucnopoaa XWBOTHOMY. [lbixaTesbHas
Kamepa, TakXe, Kak M nuueBapuTesbHasl, AO0/KHA 6bl MMETb
BbIX0AHOe oTBepcTue. Bo3ayx Ao/mkeH BXOAUTb HEMPEPbIBHO B
OAHO OTBEPCTME W BbIXOAUTbL B Apyroe. YTo 3TO BO3MOXHO,

BUAUM W3 pPacCMOTPEHUS YCTPOWMCTBA HACEKOMbIX W MTUL,
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MOHEBOJIE BbIAENANWNUX NPU MNOJIeTe OrpoOMHYK 3HEpPruio.
HacekomMble WMMeKT CKBO3Hble Tpybouku (Tpaxeun), depes
KOTOpble TeyéT BO3AyX. MM HenoCTaéT TOJIbKO BO3AYLUIHOrO
Hacoca. BripoyeM, Henb3s py4yaTbCsl, YTO €ro HeT XoTd 6bl Yy
HEKOTOPbIX  HAaCekoMbIX. Y  nNTUY  rpyAaHble  MYCKY/bl
NPOHU3bIBAOTCA NOAO0OHBLIMM TpybouKamMm, XOTS MeXaHU3M
ABUXEHUA B HUX BO34AYyXa TEMEH: He TO CTPyu BO34yxXa TEKYT B
OAHOM HanpasfieHMN, He TO OHW KonebnTcsa B3aa W BNepén,
KaK B JIErKnX. SCHO TOJ/IbKO, UYTO BO3AYLUHOE Te4YeHue B 3TUX
TpybKax BbI3bIBAETCS COKpalleHUEM rpyAaHbIX MYCKY/0B Mpu

nonete (Koraa MMEHHO U HYy>XHa OrpoMHas aHeprus).

HeCOMHEHHO, YTO 3BOJIIOLUMSA BbICLUUX XXUBOTHbIX Aa)Xe Ha 3eM/ie
Morna wuaTu APYrMM XOAOM WM AaTb XUBOTHbIX CO CKBO3HbIM
AblXaTesibHbIM OpraHoM. Takue cyulectBa BroJsIHE BO3MOXHbI Ha
MUASIMOHAX MUANMAPAOB WHbIX MaHeT. OHU, MOXeT ObITb,
NOSABATCA U Ha 3emsie, eCTeCTBEHHO WU/ UCKYCCTBEHHO, KOraa
yenoesek npuMeTcs 3a npeobpa3oBaHMe CBOero Tesna.
dn3nonory 3HalT, KaKoe MHOXEeCTBO HeAoCTaTKOB UMEKT Tena
Aaxe BbICLUMX XMBOTHbIX. Bce OHM A0MXKHbLI OblTb YCTpPaHEHbI
NYTEM YyrpaxHeHus, noabopa, CKpewuBaHUd, onepaunn wu
apyrumm  crnocobamu. Mbl roBOpuUM TOSIbKO O HEMHOMMx

HecoBepLUeHHbIX — ANng npumepa. [axe y noaen HeT HXU OIHOro
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NOpSAAOYHOro Unn 6e3yKoOpM3HEHHOro opraHa. 3aMeTuM, 4To Y
MHOIMMX BOJHbIX CYLUECTB KWUCIOpOJ, PacTBOPEHHbLIA B BOJE,
BMECTE C Hel ABUXETCS B OJHOM HamnpaBfeHuu. Hanpumep, y

pbl6 — OT 3eBa K XabepHbIM LLensmM.

MoxeT O6bITb, O6narogapss 3TOMY pblbbl 06X04ATCA TakuM

HUYTOXHbIM KOJTINYECTBOM KUC/10pPOAA, KaKoe Mbl BUAUM B BOAE.

Heobxoanma nun yenoBeky TAXeCTb, U MMEHHO Takas, KaK Ha
3emne? lNpu nogobun wMIM Hapy>XHOM CXOACTBE OpPraHWM3MoB
(Npu paBHbIX pasMepax UM pocTe) TAXKECTb NoAaBNAeT poOCT TeM
6osiee, 4eM OHa cubHee. 3HA4YUT, OHA Xe YMeHbLlaeT n obbem
MO3ra, a, cfieqoBaTesibHO, U YMCTBEHHbIE CW/bl. BbIXoAUT, 4TO

OHa BpejHa.

YTO NONHOE YCTPpaHEHNE TAXKECTU HNCKO/TbKO HE MeLlAeT XU3HMU,
5TO BWUAHO M3 TOro, HanpuMmep, UYTO BOAHblE XWBOTHblE, rAe
TAXeCTb (MM BECOMOCTb) YHMUYTOXAaeTcs 0bpaTHbIM AaBfIEHUEM
XXUAKOCTU, HUCKOJIbKO He CTpaaatoT. HanpoTus, HUrAe pa3mepsl
OpraHM3MoOB He A0CTUratT Takon 60NbLION BEUYUHBI, KaK B
okeaHaX. Kut Ha cywe 6ecnomolleH, a B BOAE Pe3BUTCSH, Kak
KOTEHOK. XXMBOTHOE, NOCTaB/IEHHOE BBEPX HOraMun, He ymmnpaeT

N He CTPaZlaeT, XOTsa TAXECTb NEPEMEHSETCS Ha 0bpaTHYyto. TeM



17

6onee OHO He CTpaAaeT B /ieXXayueM NOJSI0OXKEHUU, Koraa AaBreHne
cTtonba KpoBW YMEHbLLUAETCH B HECKOJIbKO pa3. Yenosek U B 3TOM
NOOXEHUU MOXeT coBeplaTb rnotatenbHble,
nULLEBapUTENbHbIE N Apyrue ABUXEHUA. BaHHbI, yHMYTOXas
TAXEeCTb 60/1bHbIX, BO MHOIMMX cry4dasax nx obsnerdarT, NOMUMO
nekapcrtBeHHoro (TepaneBTuyeckoro) aencremsa. OcnabneHHas
TSXKECTb [AO0J/IKHA YMeHbllaTb MacCy OpraHoB NepeaBuXeHus
(Hor, Kpbl1bEB U Np.), €CN He yBenn4ynuBaeT poCT opraHu3sma.
Ha nnaHeTax C MeHblen TAXeCTbl AO0/MKHbI 6bl HabnwaaTbes

cneagyrwwmne dBieEHUNA.

1) 4yeM MeHblle pagunyc nNAaHeTbl UK e€ TAXKECTb, TEM 6oblLUE

pPOCT OpraHu3Ma;

2) ecnnm HeT 3Toro, TO opraHbl ABUXeHus (Horm un np.)

CTAQHOBATCHA o4YeHb cnabbl nnu TOHKW,

3) €CJ/In HET 3TOro, TO YBEINMYUBAIKOTCA MPbLIKKN XUBOTHbLIX U

CKOPOCTb UX ABUXEHUA,

4) MoxeT 6biTb KOMOMHaUMA BCeX TPEx cny4daeB, TO €eCTb
YyMEepeHHOe YyBeJIMYeHWne pocTa, YyMepeHHoe ocnabneHune

HOXHbIX WAW TPYAHbIX MYCKYJ/IOB, YMEpPEHHOEe YCUNeHUue
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NPbIKKOB W Apyrux  ABuxeHun. Moryt O6biTb CcaMble

pa3HoOoOb6pa3Hble coueTaHUs TPEX KpanHUX Cny4aes.

Ha 6onbwux nnaHeTtax, C 60nblIen TAXECTbH, MNONYYUTCS

obpaTHoe.

Ho cKaXyT: Kak MOXHO 060ouTUCb 6e3 TAXecTn — uncnapsTtcs
OKeaHbl, pa3neTuTcsa atMocdepa 1 naaHeTa octaHeTcs 6e3 Toro,

6e3 yero HeBO3MOXXHa XU3Hb.

Pazbepém no nopsaaky. MoxHOo nu obomtucb 6€3 BOAbI WU
BO34yXa, U B KaKOW CTeNeHn OHU HeobxoanMbl? YenoBek nerko
NMPUHOPAaBAMBAETCS K BbICOTaM, rae Bo3ayxa n Kucnopoga sasoe
MeHble. ECTb Takue ropHbole ceneHuna. [etn, poXAEHHbIE TaM,
MEpPeHOCAT  NpeBOCXOAHO  HeadocTaTok  kucnopoaa  (Ho
NyTEeWeCTBEHHNKN TAroTATCHA). 340pOBble AeTU HeKoTopoe
BpeMsa MNepeHOCAT BYEeTBEPO YMEHbLUEeHHOEe KOJINYeCcTBO
kucnopoga. Ecnu nérkne 6yayT CKBO3Hble, TO OHMU
yOOBIETBOPATCH MEHbLIMM O06BEMOM XMBUTEIBHOIO rasa. Poibbl
BMECTO BO3AyXa Kak Obl AbliWaTt BOAOMN, UM NponuTaHHon. Boaa
3Ta CTPyUTCAa B OAHOM HarnpasfieHun (M30 pta K XabepHbIM
lensaM), Kak KpOBb M MNuLA BbICWIKMX XWMBOTHbIX. B BOAe

coaepxutca kucnopoga B 60 pas MeHble, 4eM B aTMocdepe,
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OAHAKo 3TO pblbaM He MewaeT XWUTb. Mano Toro, BOAHblE
cywecTtBa OT/IMYHO XMBYT U TOraa, Koraa Kucnopoaa euwé
MeHblle. CKaXKyT: Ha TO U pblbbs XNU3Hb! HO YNCTbIN KMCnopoa
(6e3 Boabl 1 aTMOCKHEPHOro asoTa) Npu CKBO3HbIX NErkux byaer
pacTBOPATbCS B KPOBM O4YeHb O6bICTPO M AaBaTb €ro He MeHblle,

YEM MNOJ2IyHaroT €ro Hanm CyXonyTHbIE XXUBOTHbDIE.

Ho kak >xe obontnucb 6e€3 atmochepHoro aaeneHmnsa? OTcyTcTBME
AaB/ieHNsa BO3AyXa WM APYron cpeabl CNyXWUT MPUYNHOMN
KpOBOTEYEHUHA U3 HOCa, ropJla U APYrmx opraHoB. 2TO NOHATHO:
KPernoCTb KPOBEHOCHbIX COCYAOB OT4YacTM noaaep>XUBaeTcs
BHEWHWM pAaBneHneMm atMmocdepbl. HeT ero wunm O0oHO
ocnabnsercda, n BOT yxe 6onee cnabble cocyabl HOCa U ropna
pa3pbIiBalOTCA OT Harnopa KpoBu. YenoseKk M BbICLLUME XXUBOTHbIE
He npucnocobneHbl K cnabomMy AaBNeHUIO OKpYyXalowen cpeabl.
Ecnn e B TaKOBOMN pOXAakTCs, XUBYT U BblpacTaloT AETU, TO,
BCneacrene 3aMedeHHon (Jlamapk) crnocobHOCTM oOpraHmaMma
NPUCNoCcobnATbLCA K HOBbIM YC/TOBUSIM, UX KPOBEHOCHbIE COCYAbl
CTAQHOBATCA nMpo4yHee, W XWBOTHble 6e3 Bpega 6yayTt

CYLLEeCcTBOBaTb B pa3pexeHHoW cpeae.

KocTn opraHoB ABUXEHUSA CBA3bIBAOTCA TaKXe C aTMOC(beprIM

AasneHneM. Het Bo3gyxa — He 6yaeTr u 3ToM cBA3U. HO KoCTH
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He pacnaayTcs M 6e3 AaBNeHUs BO3ayXa, MOTOMY YTO OHM
CBSI3aHbl TAKXXE CYXOXWIUSAMU M MOCTOSAHHbIM Hanps>XeHUeM
OKpYXawwWmMx MyckynoB. YTo 3To Tak, BWAHO W3 ONbITa
FMMMHACTUYECKNX YMPaXKHEHUN: YesloBEK BUCUT Ha pykKax U
HOrax, NoABeprasiCb CUe TAXECTU HECPABHEHHO 6osibLUeN, YEM
cuna pasneHuMs aTtMocdepbl Ha HE3HAaYuTeNnbHOW nnowaan
LUAPHUPHbIX COEAMHEHUN KocTu. [locneaHne BCE e He
pacnagatotcd. W3 3Toro BMAHO, 4YTO OAHOMO0 HanpsXeHus

MYCKYJ10B AOCTATO4HO, 4yTOb6bI YAEPXAaTb KOCTU B COYJIEHEHUAX.

B paspexeHHOW cpene AO/HKHO YCUIUTLCA UCNapeHue BOAbl B
MOTOBbIX XXene3ax U Nérknx. Ho HeKoTopble XNBOTHbIE (CObakn)
COBCeEM He wucnapsawT BoAabl kKoxen. Ctano 6biTb, BO3MOXEH
OpraHu3M, He TepsarLWwmin Boabl Yepes noteHue. ECTb Takme xe un
pacTeHnsa (HeKoTopble KaKTyCbl). YTO e BbIXOAUT? BO3MOXHbI
CyllecTBa, HMWUCKO/IbKO He CcTpajalwme OoT YHUUTOXEHUS
BHelwHero agasneHusa. [lpaBaa, ecnuM TakoBbl U Nérkue, TO
XXMBOTHblIE He CnocobHbl ByayT perynupoBaTb TeMmnepaTtypy
cBoero Tesia M norubHyt. HO ecnnm oOHa noaaepXuBaeTcsd

MOCTOSAHHOMN, TO 3TOW ONACHOCTU yXe He byaeT.

EcTb ewé MHOro ykasaHun Ha BAUSHUE AaBneHus cpenbl. Tak,

NErkne MNeKonuUTarLWmMX paclunMparTCa UCKIKYUTENBHO CUITON
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aTMocdepHoro agaeneHusd.  Mbl  HageemMcss BCE XXe Ha
BO3MOXHOCTb npucrnocobneHns wn NErknmx K OTCYTCTBUIO
AasneHnda. [encrBuTtesnibHO, eCnn NErkne CKBO3Hble N BO34YX
yepes3 HUX HernpepbIBHO ABUXETCH, TO OHU MOryT NOTEPATb CBOIO
YAPYroCTb KakK HEHYXHYI WA MpUpactm K rpyaHON KieTKe.

Bcero pa3zbupaTtb TYyT HE MOXEM.

Mbl BUAUM TEMNEPb, YTO XXMBOTHbIE MOIYT 060MTUCL 6€3 TAXKECTU

n npm MaJioM KOJIMHECTBE Na3oB N UX AaBJ1IEHUA.

[Ja Heobxoagum nu wn rasoobpasHbln KUCcnopoa wnn gpyras
razoobpasHasa nuwa? CosceM HeT. KUcnopon MOXeT XXUBOTHbIM
NPUHUMATbCS BHYTPb KakK nuwa, B BWAE €ro HEeNpPOYHbIX
COeANHEHNIN B XNAKOM Un TBEpAOM Buae. TaKoBbiX U3BECTHO B
XUMUU MHOXECTBO, N UX OTKPOET ewé MHOro xmmms byayuiero.
Bo3MoOXXHO, 4yTO noTpebyetca ocobblin opraH Bpoae ocoboro
Xenyaka, otkyaa kucnopoa 6yaer nocTteneHHO MocTynaTb B
KpoBb. WTak, mony4yuTcs OpraHuM3Mm C AByMS Xenyakamm 6e3
nérknx. OH He TepseT BoAbl M He cTpajaeT 6e3 aTMocdepsbl.
Takune opraHu3Mbl BO3MOXHbl Ha JIyHe n apyrux njaHeTtax, He
MMEKLWMX aTMochep UIN UMEKLWMX UX B OYEeHb pa3peXXeHHOM

COCTOAHUMWN.



22

CoctaB atMocdep MoxXeT OblTb O4YeHb pa3Hoobpas3HbIM ANd
CyLWLecTB C Nérknmun. He kncnopoa oaAuH AAET 3HEPruio: HaTpun

rOpUT B YIMEKUCISIOM Ma3de n XJ10p.

Taknx NpuMepoB XMMUSA MOXET AaTb MHOXeCcTBO. HakoHeu, n y
Hac Ha 3eM/jie ecTb CYLEeCTBa, XUBYLIME B YrAeKucnoTte, He
Hy>Xaatowmnecss B kucnopoge (aHaspodobHbie). Ha MunnmoHe
MUNINApPAOB rMJIaHeT oA4HOro Hawero 3gupHoro OcTpoBa
CTONIbKO pa3Hoobpa3uns, CTONIbKO TBOpPYECTBA, YTO BO3MOXHO TO,
YTO HWKaK Tenepb cebe He MOXeT npeacTaBUTb CaMbIN

FreHManbHbIN YenoBEeYEeCKUn yM.

Hy>xHa nun paxxe u nuwa? He Moryt nu 6biTb CywecTBa, He
NpUHMMaKLWME nuWy, TO €CTb norjowarmlne rasbl, BOAY,
pacTeHusi, Maco u conun? [NpaBaa, pacTeHUs MOFyT MNUTATbCH
OAHMMU MUHEpaNbHbLIMKN BewecTBaMn. Ho BCE ke 3TU BellecTBa
MOXEeM MpUHMMaTb 3a MNULLY OpraHn3MoB. TakXxe MU atMmocdepa
NPUHUMAET y4yacTue B 3TOM NUTAHUK, AaBas TO YINEKNCbIN ras,

TO KMcnopona, To a3oT (6onble npu nocpeacree bakrtepun).

ECTb U XWBOTHbIE, noaobHble PaCTEHUAM. OHM Takxe MOTYT
NMUTaTbCA HEOPraHNYECKNMMUN BeELWECTBAMMU. DTO XWBOTHO-

pacteHnsa (3o0o0dutbl). OHM coaepXaT B CBOEM Tesle 3eséHble
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KPpynunHKn (xnopodwunn), npu nocpeacrtse KOTOPbIX U yyacTumn
CO/THEYHOro CBEeTa pa3sfiaratoT YrJeKucnblM ras BO34yxXa Ha
yrnepoa wn kucnopoa. Kucnopoa sblgensietca B BO34YX, a
yrnepog Cc ApyrmMM HeopraHuyeckmMmu BellectBaMu obpasyert
caxap, Kpaxman, knertdyaTtky (yrnesoabl), a30TUCTble U Apyrue

OpraHn4veckmne TKkaHum, CoCtaB/ialoWME T€/10 CYLLECTBA.

OTctofa Mbl TONIbKO BUAMM, YTO KaK pacTEHUS, TaK N XXUBOTHbIE
MOTYT CYLLECTBOBaTb C MOMOLLbIO OAHO HEOPraHUYECKOW NULLM
NPW HaINYUU COJIHEYHOW 3SHEpPruu. BCE Xe TYyT MNPUHUMAET
yyactme atmocdepa, BoAa, 3€MHas noysa. Bo3MOXHa 1M XU3Hb
6€3 NOCTOAHHOIro y4yacTus 3TUX 3/1IEMEHTOB 3€eM/IM, TO ecTb 6e3

yyacTus oKpy>xarouen cpenbl?

MpeactaBuMm cebe COBEpPLIEHHO M30/IMPOBAHHOE 0OCO6EeHHoe
XXMBOTHOE. B HEro He NMPOHWKAOT HWU rasbl, HU XUAKOCTU, HU

Apyrue BellecTBa. M3 HEro Tak)Xe oOHW He MOryT yaanuTbCs.

XX1MBOTHOE NPOHU3bIBAETCS TONIBKO SlydaMu cBeTa. BcTpedas TyT
XN0opodunna, pacTBOPEHHbIN B KPOBU YINEeKUCAbIW ra3 n gpyrue
NPOAYKTbl pacnaga TKaHEM >XWMBOTHOIO, OHWM pa3naratT ux,
COeAMHSIOT U B pe3ynbTaTte AatoT: KMUCopoa, Kpaxman, caxap,

pPa3Hbl€ a30TUCTbIE U APYTrUE€ NMUTATEJIbHbIE MaTEPUMalibl.
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TakmMm o6pa3oM, Halwe XMBOTHOE nofslyyaeT BCE Heobxoaumoe
ana xu3Hu. lMNuwa (nogpasyMmeBaeTcss TO, 4YTO 06pa3oBaHO B
Tene AeNCTBMEM COJTHEYHbIX Ny4Yen) U KNCIopoa pacTBOPSAOTCS
B TKAHW XMBOTHOro. HO nocneaHue onsATb pasnaratTcs Ha
YIAEKUCNbIA ras u apyrme nNpoaykKTbl pacnaga (MOYeEBMHY,
aMMumak u np.). lNycte BCe 3TN OTOPOCbI HE BbIKMAbIBAIOTCS
Hapy>Xy, a MNOCTynakwT B KPOBb W OCTAOTCA B OpraHusMe.
ConHeYHble Ny4n ONsATb OTHOCATCH K HWUM, KaK B pacTeHUSaX K
razoobpasHomy n XUAKOMY yaobpeHutio, TO ecTb
Npeobpa3oBbIBAOT UX B KUCIOPOA WM NUTaTesibHble BeLwecTBa,
KOTOpble MOMNOJSIHAKT Ybbl/lb HENPEPbLIBHO paboTatowmnx vacTen
Tena: MYCKYJl0oB, MO3ra M np. IDTOT KPYroBOpOT COBepLUaETCS

BEYHO, MOKA CaMO XXUBOTHOE He ByAeT pa3pyLUeHo.

YTO Takoe CywecTBO BO3MOXHO, BMAMM W3 CleayroLlero.
Boobpa3snm kBapueBbi (MNN CTEKNSAHHBbIN) MPO3padHblA LWap,
NPOHU3bIBAEMbIN STy4aMmn COMHUA. B HEM HEMHOro No4YBbI, BOAbI,
ra3oB, pacTeHUn U XWUBOTHbIX. OAHMM CNOBOM, 3TO Mnoaobue
rpPOMagHOro 3eMHOro Lwapa, TO/IbKO B KpOXoTHOM Buae. Kak B
HEM, TakK W Ha KakKoM-HMbyab nnaHeTe onpeaenédHoe
N30/ IMPOBAHHOE KOMYeCcTBO MaTtepun. Kak B TOM, Tak U B

APYroMm coBeplaeTcda oAuMH N TOT XE N3BECTHbIN KPpyrosopoT
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BelwlecTBa. Haw CTeknsHHbIA wWap Wn npeacrasnsier nogobue
FMMNOTETUYECKOro cywecrtsa, obxoasuwerocs HeEWU3MEeHHbIM
KOJINYEeCTBOM MaTepum N BeYHO XuByLlero. XXMBOTHble B LIape
ecim M yMUparwT, TO Ha MeCcToO MuX PpoXAaakTcs HOBble,
nutarowmecs pacreHnsasmm. B obuweM, CTek/NIgHHbIKM wWwap

6eccMmepTeH, Kak 6eccMepTHa 3eMns.

Ho cnpalwunBaeTcsl, Kak >Xe MOXXEeT BO3HUKHYTb TakKoe XXUBOTHOE,
Macca KOTOPOro OCTa&Ttcs MOCTOAHHOM? OHO XWBET, MbICIUT,
ABUraeTcs, AONYCTUM AaXke, YTO yMupaeT. Ho KakK e OHO caMo
poaAuTCsa U poxaaeT? MoXXHo BOo6pa3nTb, UTO B NepBOU CTaauu
CBOEN >XW3HU OHO pPa3BMBAETCS, KaK M 3eMHbl€ >XWBOTHbIE:
nony4dyaerca wu3 SWUEKNeTKU, nocnenHss pa3BMBaeTcd B
noaxoasen nutatenbHon cpeane (MoxeT ObITb, U NPU y4aCcTUK
COJTHEYHOW 3Heprumn), PacTEéT, AbILWNT, nAocTturaeTr
MaKCMMasibHOro pocTa, OonJoA0TBOPSIET UM MPOM3BOAUT AnNLa,
3aTeM NOHeMHory npeobpasyercs (Kak ryceHuua B KYKOJIKY M
6abouky), TepsieT MNOTOBble Xenesbl, JErkme, opraHbl
nuiLeBapeHns, MNOKPbIBAETCS HEMPOHMLAEMON KOXEeW, OAHUM
CNOBOM, U30JINPYETCH OT OKpYXalLlen cpeabl U CTAHOBUTCH TEM
HEOObIKHOBEHHbIM CYLWECTBOM, KOTOopoe Mbl onucanu. OHo

XMBET TOJ/IbKO COJIHEYHbIMU 1yd4aMyn, HE USMEHAETCH B MaCCEg, HO
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npoAoJIXAET MbIC/IUTb N XUTb KaK CMEpPTHOE WUJIU 6€CCMepTHOe

CYLLECTBO.

Konblbenb TakuMx cCywecTB, KOHEYHO — nJaHeTa, noaobHas
3eMsie, TO eCTb C aTMOChepon N oKeaHaMn U3 Kaknx-1mbo rasos
N XKXNAKOCTeEN. Ho Takoe chopMMPOBAHHOE CYLLECTBO YXKe MOXET
obuTaTb M B NycToTe, B 3adupe, aaxe 6e3 Taxectn, nmwb bbina
6bl nyunctas sHeprus. K cyacTbio, HeaoCTaTka B HEM HeT.
MUNAnoHbl Munanapaos 6e34eTHbIX U CeMEeWHbIX COJIHU,
MOSIOAbIX W CTapblX, HEYCTaHHO €& WnCNyckakT MHorue
TpunnmoHbl net. Korga e noracatoT wunm ocnabesatoT, TO
3aMeHSITCA HOBbIMW. DTOWN OOBWUNBHOW NYYUCTOU SHEPruem He
MOryT He Nonb30BaTbCs MoAobHble cyuwecTtBa. OHU OKpyXatoT
BCE€ COJIHUQ, JAaXe He UuMelowme TrJ1aHeT, W MoNb3YyHTCS
aHepruen, 4tobbl XUTb U MbICINTb. N8 4yero-HMbyab AOJIXKHA

»Xe CcyullecTtBoBaThb 3Heprmnga 38é3a!

Mbl roBOpUM O cyllecTBaxX, MNOAOOHbIX 3€MHbIM pacTeEHUSM W
XXUBOTHbIM. Mbl HE BbIXOAUM U3 NMpeaenoB U3BECTHOM HAayKu, HO
Halwe BoobpaxkeHne BCE e Aano To, Yero HeT ewé Ha 3emie,
HO 4YTO BO3MOXHO C TOYKW 3peHuUsa Hawero y3koro (Tak

Ha3blBAa€EMOIo HaquOFO) NMOHNMMaHWMSA BELLECTBA.



27

(B 3TOM poae MOry ykasaTb Ha MpeKpacHyl CTaTblo Ha

dpaHuy3ckoM s3bike AHApeeHKOo J1. J1. «XKM3Hb Ha niaHeTax».)

Mbl noapa3ymeBaeM 80-90 sneMeHTOB, npeobpasoBaHue ux,
NPOTOHbI, /IEKTPOHbI U Npoyne paboune runotTesbl. Mbl NPULLIN
K BblBOAAM, 4TO OpPraHmsaMbl MOIIM MpUCNnocobuTbCcs Ko
MHOXECTBY YCNOBUN XWU3HW Ha OMNIMOHAX MJIaHET U BHE UX.
®opMbl X U HGYHKUMUKU, NMOHATHO, ropa3no pa3HoobpasHee, 4yeM
Ha 3emM/e — Yy HawwuxX pacTeHUn U XKUBOTHbIX. CTeneHb
cCoBeplUeHCTBa — Takxe. Ho nocnegHss Boobllie MHOro Bblle
CaMoro BbicWwero Ha 3eMne. YenoBe4yeCcknn reHM B CpaBHEHUM
C Hew Humyto. WU 31O caenanum pa3HoobpasHble YCNnoBUSA U

obunbHblE BpeEMEHA, B KOTOPbIX HE MOIJ10 ObITb HEAOCTaTKa.

Kaxgas nnaHeta C TeyeHneM BpeMeHu obbeanHsieTcs,
yCTpaHseT BCE&  HecoBeplleHHOe, AOCTUraeT  BbICLUEro
MOrywecrtea W npekpacHoro o6LlecTBeHHOro YCTpoOWCTBa.
BepXxoBHbIN cOoBeT M3bupaeT OAHOro, KOTOpbIK U YynpaBaseT
CBOEW nnaHeTon. DTO CYLeCTBO eCTb Haunbonee coBeplUeHHOoe
Ha Bcen nnaHete. KayecTtBa ero noHEMHOry pacnpoCTPaHsOTCS
Ha BCe HacefeHWe MnjaHeTbl, HO BCE e CPpaBHUTbCA Mexay

coboi OHM He MOryT.
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Ho HaceneHue niaHeTbl pa3MHOXaeTcs, U N36bITOK ero HaxoauT
MEeCTO TO/IbKO B OKpYXalLWeM COSIHUE MpoCTpaHCcTBe. 3TO
HaceneHne B Munnmapabl pas obunbHee, yeM rnsiaHeTtHoe. OHO
TakXxe ynpasnsieTcss n3bpaHHbIM COBETOM U ero npes3naeHTOoM.
MocnegHnn 6onee coBeplUeHEH, 4YeM npeacenaTesib BbiCLWIEro

coBeTa O4HOW M/1aHETHI.

O6beanHATCA Takxe 6nmxauwue rpynnbl COMHU, MJEeYHble
nyTn, >3@upHble OoCTpoBa U T. A. [lpeacrtaButenn 3TUX
obLecTBeHHbIX eANHNL, BOCXOAAT BCE Bbille U Bbllle No CTENEHU
COBepLUeHCTBa. NTak, NOMNMO psaoBOro,  AOBOJIbHO
COBEpLUEeHHOro HaceneHus BCEJIEHHOM, Haxo4AuM
npeacraBuTenien nnaHeT, COJSIHEYHbIX CUCTEM, 3BE3AHbIX Kyu,
MJ/IEYHbIX NyTen, 3PUPHbIX OCTpoBOB W T. A. WX BbICOKKMe
KayectBa TpyaAHO Boobpa3ntb. OHWM npeacTasnstoT nogobue

60roB pa3HbiX CTEMEHEN.

KaxeTcs, 3a4yeM obbegnHeHmne COMHEYHOMN CUCTEMbI AN TPYNMbl
conHu? lNyckan, HanpuMmep, Kaxxaasi CoJIHe4YHas CUCTeEMa XUBET
Kak 3HaeT. Kakoe e neno Ao Apyrom cosHeyHou cuctembl! Ho
BeAb KaX[oe COJIHLUE WU €ero njaaHeTbl He MOCTOSAHHbI: OHMU
B3pbIBAlOTCS, YyracakwT, MNOABEPXEHbl pa3HbIM KaTacTpodaM.

[Mlepen HacTynneHMem WUX HaAO WUCKaTb AN HaceneHus
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NOAXOASLLIEE N HE 3aHATOE MECTO >XWTENbCTBA. Mbl A0/KHbI
3HaTb BCE  OTHOCUTENIbHO  3TUX  COJIHEYHbIX  CUCTEM.
MpencenaTtenb UX rpynnbl cornacyer obume MHTepechbl, AAET
HY)XHble CBEAEHWS, HamnpaBfAseT KyAda HaA0 W OKa3blBaeT

coaencreume.

BO3MOXHbI /I CHOLLUEHUS MeXay CoOCeAHUMMN CoNHuaMun? Ecnm Mol
yXXe Tenepb MOXeM MoslydaTb O HUX HEKOTOpble CBeAeHUus, TO
4YTO e MOXeT 6bITb gasnblie, Koraa npu obutaHum B 3dupe
aTMmocdepa He b6byaeT npenaTcTBOBaTb MNOYTM 6e3rpaHUYHOMY
yBeNNYEeHUNo TeneckKonos, Korga ocBoboammMmcs oT

Pa3pYyLUMUTENbHOWM CUJbI TSXECTU WU Mp.

CeeT, npasaa, pacnpocTpaHsieTca ansg 3BE34HbIX PacCTOSAHUN
HeAoCTaTOYHO 6bICTPO. EMY HYXHbI roga Anga oaoneHunsa mnx. Ho,
MOXeT 6bITb, B adunpe Hanaém n Apyryto cpeay, 6onee nérkyto
N ynpyryto, yem acpup (Kak B atMochepe Haxoanm ewwé apup).
Eé HeBnamMmble KonebaHmsa MOryT AocCTuraTb COCeAHME COsHLUA
He B roAdbl, @ B AAHU, AaXe Yacbkl. Tak 4YTO pa3roBopbl 6yaAyT MHOIMo

ynobHee, yeM Teneps..

Bce 3TO0 3eMHoe, [OCTYMHOE€  TMPOCTOMY  Hay4yHOMY

yenoBeyeckoMy yMy. Ho MoXeT 6bITb ellé 6onee BbiICOKas ToUKa
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3peHnsda, MeHee pgocTtynHasg. Bcé xe eé [OoCTOBEepPHOCTb
onpaBAblBaeTCs He TOJIbKO MPOHUKHOBEHHbIM PacCyAKoOM, HO U
daktamnu. OpHAKO nNpuxoauTcs CTaTb Bblwe WabnoHHbIX
pabounx rmnotes — BCEX 3OTUX 3SEKTPOHOB, MPOTOHOB,

BOZJOPOAOB U np.

B camoM gene, kKakoB 6bi1 XO04 HAy4yHOro pasBUTUS, TO eCTb
pa3Butmnsa  3HaHMM?  CHadana HaxoAaunu 6ecumncneHHoe
MHOXECTBO Tes1 C pa3/IN4YHbIMN CBOMCTBaAMU U MPUHUMANN UX 3a
KopeHHoe n b6ecnpeaenbHoe pa3Hoobpas3ne BewecTBa. [MoToM
CBefnin BCE 3To pa3Hoobpasue K 90 anemeHTaM. HakoHel NnpuLLamn
K TOMY, 4TO BCe 3T 90 npoCTbiX Tesl COCTaB/ieHbl TOJIbKO W3
3/IEKTPOHOB M NPOTOHOB. 2duUp Xe Bblbpocunan 3a 6opT. Ho Beab
60NbWNHCTBO (U3NMKOB Mpu3HaeT ewé s3dup Kak pabouyto
rmnoTesy, KakK 4Ype3BblHaMlHO pa3pexXeHHoe U  yhnpyroe
BeLecTBO, 4acTuubl KOTOPOro no Macce B O6WIMOHBbI pa3s
MeHblUe, 4YeM MpOTOHbI, U B MUNNMapAbl pa3 MeHblle, 4YeM
3/1eKTPOHbI (CM. MO «KMHETUYECKYIO Teoputo CBeTa»). YTo 310
3a CKa4yku Takue mexnay maccamum 4dactuy! Ecnm Maccy npoTtoHa
MPUHATL 3a eAMHULY, TO Macca a/eKTpoHa Bbipa3ntca 1:2000,
a apupa — 1:(16x10%?) (oTHOLWIEHME 3TUX uucen 6yaet: 16

6unnmoHoB, 8 MMANMaApAOB U eanHnLa).
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DTa MyTaHuLa pa3pellaeTcsi, €CNM Mbl OTPELUMMCS OT Y3KOM

TOYKU 3PEHNA COBPEMEHHDbIX TUMOTE3.

HacToswwaa Matepus ectb pe3ysbTaT 3BOJOLNM Bonee NpocTo
MaTEPWUN, SIEMEHTOB KOTOPOI Mbl HE 3HaeM. f Xo4y ckasaTb, YTO
Koraa-To 6bi1a Matepus 6onee Nérkas U ynpyras, CocTosiBLUas
n3 yactuu 6onee MenKux, 4Yem 3/1EKTPOHbI. MoxeT 6biTb, 3TO

6b1IM YacTuubl adupa.

Korga e »3To 6b110? [la Beab BpeMsas 6eCKOHe4YHOo, Kak
NPOCTPAHCTBO U MaTepus. Ero ckonbko yrogHo. Hnkakoe 4mcno
HEe CMOXEeT Bblpa3uTb ero. Bce m3BecTHble M BoobpaxkaeMble
BpeMeHa — COBepLUEHHbIN NMyTb B CPaBHEHUU C HUM. Bo3bMuTe

ero AoCTaTo4yHO — BOT U NpuaéM K matepumn 6osee npocTon.

JTa «MnpocTas» ecTb pe3ynbTaT eweé bonee «npocron». Korpa-
TO U OHa bblNa npeobnagarowiern BO BCENIEHHON. TakK Mbl MOXEM
npoao/ikatb 6e3 KoHua M NpuUnNTU K BbIBOAY O 6eCKOHEeYHOoW
AenNNMoCTn MaTepun Bcneactene 6eCcKOHEYHOCTU UCTEKLIUX

BPEMEH.

Kak XxoTuTe, HO cuyuTaTb MPOTOH WAW BOAOPOA OCHOBOW

BCENEeHHON, CcuYuTaTb €ro 3a AeUCTBUTEsIbHbIA 3/1eMEHT, 3a
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HeadEeETMMOE — TaK XeE CTPAaHHO, KaK CHYNTATb 3a 3JIEMEHT COJIHLUE

U1 NJaHETY.

MoxeT 6bITb, KTO-HUbYAb, Kakon-nnbo BenmkaH, onss KOToporo
BCE HebOo TO/IbKO Masiasg 4acTmua maTtepumn, a oTaesbHble COMTHLUA
HEBUAMMbI TaK >Xe, Kak HaM aToMbl, paccMaTpuBas B CBOW
«MUKpPOCKOM» 3TO <«Hebo», HaKoHel 3aMeTUT COoJIHUE W
BOCK/IMKHET paAoOCTHO: HAKOHEeL-TO S OTKPbI1 YaCTULbl B 3TOW
«MaTepum», TO eCTb cofHua. Ho kKak OH owunbéTcH, NpUHSB

COJIHUQa 3a HeaeIMMble aTOMbl.

Tak n Mbl owmnbaeMcsi, NPUHSAB 3MEKTPOH, MPOTOH WU Aaxe
yacTuuy acdupa 3a atoM. Paccyaok n uctopust Hayk HaM roBopsT,

YTO Hall aTOM TaK Xe CJI0XKEH, KaK MJjiaHeTa UJin CcoJiHue.

Ho k 4yeMmy BCEé 27107 Kakou npakTU4YecKun BbiBOA? A Xouy
CKasaTb, YTO 6€CKOHEeYHOCTU YTEKLUMX BPEMEH OTKPbIBAKT HaM
psi4 MUPOB, COCTaB/IEHHbIX U3 BewecTtB BCE 6onee m 6onee
pa3pexeHHbIX, BCE 6onee n 6onee ynpyrmx. (3ameyeHo, 4To C
YMeHbLleHMeM MacCbl 4YacTul UX MNOoCTynaTeslbHass CKOPOCTb
yBenmMumBaeTcs, a BMecTe C TeM U ynpyrocrtb. [lo3ToMy C
YCNOXHEeHneMm MaTepumn YNpPYyrocTtb yMeHbLllaeTcs, C

pa3nioXeHneM — yBenuuuBaeTcs.) S Xouyy cKasaTb, 4TO
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3BOMOUMSA U Hawen matepumn byaet npoaosmkatbcs. OHa OacT B
byayuwemMm Mupbl, COCTosWMe M3 YacTnmdek BCE b6bonee u 6onee
CNOXHbIX, BCE 6osee n 605iee MaccuBHbIX. X Takxke byayuwume
NOKOJIEHUS CO3HaTesIbHbIX CYLWEeCTB CHadana 6yayT npuHUMaTb
3a Hegenumble atoMbl. HO M oOHM 6yayT owwubaTbCs, Kak

owmnbaemMcs n Mbl.

Hy 1 4To >Xe 13 3Toro? YTo XXe aanblie, CKaxeT untatenn? A 1o,
YyTO 3TW, yweawnme B BEYHOCTb, 3MOXM TaKXe co3haBanu
CYLLeCTB, KOTOpble AOCTUrasan COBEpLUEHCTBA, KakK AOCTUratoT
ero cyuwiecrsa u3 Hawen matepun. Kaxabliil pa3pexxeHHbIn Mup
Aan «cBou» TBEpAble, Xuakue un raszoobpasHble BeLWecTBa,
KOTOpble U MNOCNYXWUNn ana obpa3oBaHUSA pasyMHbIX CYLLECTB
(M3 BecbMa TOHKOM MaTepumn). Bcex noaobHbIx anox 6bi1o 6e3
KOHUa no3aaun u 6e3 koHua b6byaet Bnepean. OaHa U3 HUX —
Hawa arnoxa, C HaWwWWnMn pasyMHbIMKU cywecTBamMun, NOA06HbIMU

3EMHbIM.

Yto xe BbIXoaAuT? Hawmm BoobpaxeHMem Mbl BUAUM
6beckoHe4yHOe 4Mcno 23MN0X B nNpoweaweM u b6yaywem wu
COOTBETCTBYlOLWME UM cywecTBa. KakoBbl OHUN, UMEIOT NN Mexay
cobon cBA3b, NposABNAT Nn cebs 4yemM-HMbYyab WU MOryT nu

nposaBmnTb, HE UCHE3AKOT JIN C BOSHUKHOBEHNEM HOBOW 2MOXmn?
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NpnBenémM npmmMmep. DBOJTIOLMOHNPOBAIN XKXUBOTHbLIE U pacTeHUs
3emnm. OHM uWMenn OoAMH  UCTOYHMK —  MPOCTENLYIO
npoTorsiaamy. [laxe MOXHO CKas3aTb — HeOopraHu4eckytro
MaTepuio. OHa gana npoTonsasMy, U3 KOTOPOM MOAy4YuUncs pajg
CaMbIX pa3HoOObpa3sHbIX cywecTB. HeKoTopblie N3 HUX BbIMEPSIN,
HO, B obweM, pa3BuUTMeE BbICLUMX HE MeLllano CylecTBoBaTb 6e3
6onbworo nporpecca HMU3WKUM, 6onee ApeBHUM, NMeEPBOObLITHbLIM,
Mbl BUOAUM Ha 3€MHOM MUPY XU3HWU OLHOBPEMEHHO: HGaKkTepuw,
yepBen, HacekoMblX, pblb, 3e€MHOBOAHbLIX, MPECMbIKALLNXCS,
nTuy, MAeKonuTawwmx u 4YesoBeka. TONIbKO MOryuecTso
nocrieaHero rpo3nT YHUUYTOXEHUEM BpaxaebHbIX eMy CyLlecTB.
Ho HekoTopble MOryt 6biTb eMy HeobxoaumMmbl (6akTepun wu
pacTeHunsa), Apyrue — CcO3HaTesibHbl U MNONIe3Hbl, U eMy HeT

CMbICJ/1a YHUYTOXAaTb UX. OHM ocTatoTCA.

He Tak 11 1 3MoXu, OTPE3KU yxXKacakwwmnx BpeMEH, COXpPaHUIU
He TOJSIbKO MJIOTHbIE CyWecTBa Hallen 3rnoxXu, HO M Jieryamwmne
cywecrtBa npowegwunx BpeMéH. MHorme w©n3 HUX MOIMu
MCYE3HYTb, HO HE BCe: MNoJIe3Hble W CcoBepleHHble MOrnu

OCTaTbCid, KaK OCTAaHYTCA CyLweCcTBa, NoJjie3HblE€ JTIOAAM.
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He MoXeM N Mbl UX Kak-HMbyab 06HapyXuTb? ECTb (hakThl,
KOTOpbIM Mbl He BepuM, MokKa CaMm He noagnagéM noa wux
BAnsaHne. OHM TroOBOPAT 3a CYLIEeCTBOBaHMUE KAaKUX-TO Cun,
KOTOpble Y3HAlT HalUM MbICNW, BMELUMBAKOTCA B HalK Aena wu
np. 4 He MOry MHOro Npo 3TO CKa3aTb, TaK KaK A0Beps0 TOJSIbKO
caMoMmy cebe 1 He MOory py4daTbCs 3a UcnbiTaHHoe apyrmmmn. Cam
Xe 51 6bI1 cBMAaeTeneM Takux siBJIeHUW TONIbKO ABa pa3a B XXU3HWU:

HefaBHO M 48 neT TOMYy Hasaj.

YTo ke 3T0? MuUctmumam, CNMpuUTU3M, OKKYSbTU3M, Teocodus,
penurua mn np.? Huyero nopobHoro. A He BbICTynat wu3
npenenoB BbiCleW Hayku, cBO6OAHOIo padyMa M MaTtepuasbHbIX
NoHATMI. [dyMmalo, U Tenepb, UYTO CNUpUTMYecKne un noaobHble
aBneHnsa 06bIKHOBEHHO eCTb pe3ynbTaT rajajawouuHaumn,
6one3sHn, obmaHa, dokycHu4ecTBa, 3abnyxaeHuns, nerkosepus
n apyrmx dyenoseuveckmx cnabocrten. Ho Bce nn? Het nn mexay
HAMW W [AOCTOBEPHbIX aKTOB, noATBepXAalwmnux 6biTne

CYWECTB UHbIX 3MOX U UX CVIJ'IY?

[l0o-MOeMy, QaHTMHAY4YHO Y4YyeHMe OKKY/IbTUCTOB O COoCTaBe
yesioBeKa M3 MHOMMX CYLLHOCTEN: acCTpasibHOMW, MEHTa/IbHOU U
np. A ganék oT 3TUX Bellen, KOTopble NpeaCTaBnsaloT pe3yibTaT

OrpaHM4YeHHOro 3HaHmAaA WJInM ™MOJI0A0Iro YyBJ1IEYEHUA, HOHbIX
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BNeYaT/IEHNIA, KOTOpPblE HUKAK HE MOXEM Bbl6UTb U3 CBOEro yMa,
Kak He MOXeM OTpewuTbCa W OT APYruxX Bhe4daT/ieHun,

BOCINPWNHATbLIX HAaMWN B AETCTBE.

Mbl paHblle nponoBenoBasiM MNOBTOPSAEMOCTb SBMEHUN WU
nepuoan4yHoOCTb MUPOB, X MHOIMOKpaTHOEe pa3pyleHne U Takoe
Xe BO3HMKHOBeHMe. OHa W ecTb, HO nepuoabl He COBCEM
CXOAHbl, @ KakK 6bl Kyaa-To cnyckakTcs BHM3, MO0 aarT BCE
bonee CMIOXHYIO MaTeEPUIO. DTO MOXHO YynoAaobuTb BOJHUCTOM
Aopore: Mbl TO NOAHMMaeMCS MO HEN, TO ONYCKaeMCH, Mexay TeM
KaK He 3aMevaeM, YTo 3Ta Aopora, B obLeM, HaK/IOHHA, TO eCTb
C WCYE3HOBEHMEM KaXAoro rnepmoaa Mbl CTOMM HUXE, 4eM
paHblle. HeT KOHUA, KOHeYHO, HU nepuogaM (BOJSIHAM), HWU
NOHMXEHUO  (CNYCKY WM YCNOXHEHUI U YMNJIOTHEHUIO

MaTtepun).

He 6b1510 661 CMbICNa pacnyckaTb TakK Hawe BoobpaxeHune, ecnu
6bl 3TOro He TpeboBana HaJIMYHOCTb SABJIEHNIN, KOTOPbIM S IMYHO
NOABEPrHYCSH, KakK U HekoTopble apyrue (CM. MOE COUYMHEHUe
«Bonga BceneHHon»). JInyHoe wucnbiTaHME 3acTaBUIO MEHS
Boob6Llle 06paTnTb BHMMaHME Ha 3asiBfieHne Apyrux, ObIBLUMX

CBUAETENSAMN TaKUX Xe SBAeHUN. PaHblie 9 cuumTan ux
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pe3ynbTaTtoM  3abnyxaeHunsa, obmaHa, nerkoBepus  UIu

dokycHunyectsa. Moyt 100% mx N ectb TaKOBbI, HO HE BCE.

BripoueMm, c 60nblION HATAHYTOCTbIO MX MOXHO OOBACHUTL U
NPUCYTCTBMEM CYLW,EeCTB, NOAOOHbIX HAaM NO MaTepuany, TObKO
6onee coBeplueHHbIX. OQHAaKO TeopeTUYeCKn Henb3s oTpuuaThb
N cywectBs 6eckOHeYHO YyAanéHHbIX 3M0X, COCTaBJ/IEHHbLIX W3

6onee 3neMeHTapHON COOTBETCTBYIOLLLEN MAaTEPUMN.
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%k % %k

COBOKYNMHOCTb MAen, runoTes, Te3nCoB, COCTaBUBLIMX cogepKaHne GUNoCcoPCKNUX COUYNHEHUM
K.3.UmMonkosckoro, cam KoHCTaHTMH SayapaosBud Hassan «Kocmuyeckon dunocodpuen». EE
LeHTpasbHbIM 3/IEMEHTOM CTano CMOAE/IMPOBAHHOE C NMOMOLLbIO HAy4YHbIX METOA0B YYeHMe O CMbIcae
YKM3HU M NOCTUNKEHUMN €ro B NpoLLecce peannsaumm HPaBCTBEHHOM NPAKTUKMN.

O BaXXKHOCTU 3TUX UCCNEAO0BAHUI ANA YenoBevyecTBa roBoput yteepkaeHue K.3.LlMoNKOBCKOro o Tom,
UYTO TEOPUIO PAKETOCTPOEHUA OH pa3paboTan AuUWb KaK NpunoKeHne K cBoum ¢Guaocodpckum
M3bICKaHUAM.

YYEHbIM HaANUCAaHO MHOMKECTBO GpUNOCODCKUX PaboT, KOTOpble Ma/IOU3BECTHbI HE TO/IbKO LUMPOKOMY
yuTaTesnto, HO U CNeumnanncTam BBUAY UX MHOTO/IETHEroO 3aManymMBaHuMA. ITU KHUMM — NOMbITKa NpopBaTh
«3aroBop MoNYaHUA» BOKPYT GMAocodmm pycCKOro KOCMUYECKOro NpoBMAaLLa.

HoBoe MbileHne HeBO3MOXKHO 6€3 MOMCKA CMbICNA KMU3HWU B € ANHCTBE HAaceNEHHOro Kocmoca.
Obpaluanck K ceomm yntatenam, K.3.LlMoNKOBCKMA rOBOPUT:

«llocmaparocb 80occmaHo8UMb MO, 4YMO 8 COHMeE meicayenemudi ymepAaHo
yesioeeyecmeom, omelCKamao O6,DOH€HHbIU um d)UfIOCOd)CKUU KaMeHb».

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

«3a Hanpsax}eHue, 3a BHUMaHUe 8bl bydeme 803HA2PAXOEHbI, HE CKaXCy CMopuyero, 3mo
yepecuyp cnabo, Ho beamepHo. Hem cnos 0718 8bipaxceHus mex bs1ae, Komopsle 8bl Moay4ume 3a
ceoli mpyd. Hem mepobi 045 smux 6aa2. Ima mepa ecmb 6eCKOHEeYHOCmMb».

K. 3. UnonkoBcKkum
«KnBasa BceneHHaa»
1923 .
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HayyHo-nonynapHoe nsgaHue

KoHCcTaHTUH Dayapaosuy LiInonkoBCcKui

«Kocmuuyeckasa punocodpuma»
www.tsiolkovsky.org

PykoBoauTenb npoekTa Hukonan KpacHoctyn
AnsaiH TaTtbsAAHa Konnakosa, EBreHuii Mpogaiiko
XoctuHr, CMS Cepren MNonos

Mpurnawaem Bcex NPUHATb yyacTue B faHHOM npoekTe!

Ecnu Bbl XOTUTE U MOXeTe OKa3aTb CO,EI,GIZCTBMG A3aHHOMY MNMPOEKTY,
CBAXUTECb C HamKM No email support@krasnostup.com
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