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AHHOTauuA

«KuvBble cyulecTtBa B KOCMOCE» — CTaTbsl BENMKOrO
pycckoro n coeetckoro yyeHoro KoHcTaHTUHa 3ayapaoBuda
Linonkosckoro (1857-1935). ***

C oaBonoumMen TennokpPoBHbLIX CYLWECTB MNPOUCXOANNO
pa3BUTME KM3HM Ha 3emrne, HO KakuM ObIo  Obl
CYLLIECTBOBaHME XMUBOTHbIX Ha ApYrux nnaHetax?

Opyrumn  npousBegeHusiMn  aBTopa 4aBnsoTca  «BHe
3emnu», «Bona BceneHHon», «Ha JlyHe», «HeusBecTHble
pasymHble cunbl», «bruonorma kapnukoB M BenNUKaHOB» U
«KunsHb BceneHHomy.

LinonkoBckmn  6GbIn  OOHUM U3 NEPBbLIX  YYEHbIX,
npenoBMaeBLUNX MNOMETbl B OTKPbITLIA KOCMOC N BepsILUKA B
ocBoeHue [anakTukm 3emnsiHamu B Gnuxkanwem Oyayuiem.
TemMe KOCMWYECKUX OTKPbITUA U CTOMKHOBEHUA C WHbBIMU
MUpPaMM OH NOCBATUI MHOXECTBO CBOUX TPYAOB.



CopepxaHue



KoHcTaHTUH LUnonkoBckumn
XuBble cyulecTBa
B Kocmoce'

C y3KOW 3eMHOM TOYKM 3PEHUS KMBOTHOE COCTaBIIEHO
13 29 N3BECTHbIX 3NEeMeHTOB. [NaBHasa cocTaBHasi YacTb
ero — BoAa; OHO MOXET BbIHOCUTb TeMnepaTtypy He Bbl-
we 1001, n He Hmxe 100 — 200H 1 TO B 3TOM COCTOSIHUN
OHO He XUBET (6eCYyBCTBEHHOCTb, UM aHabno3), a Tosb-
KO coxpaHsieTcs; 60nbLUMHCTBO e TpebyeT onpeneneH-
HOW cpeaHen Temnepatypbl, 6nuakon K 20HLL. XKnsotHoe
TpebyeT aTMoCcdepbl, coaepKaLlern KUCNopoa 1 napbl BO-
Abl. ICTOYHMK ero AesTeNbHOCTH, T. €. ABUKEHUSA N MbIC-
nn — gpyrmue opraHMamMbl Unu B KpanHem criyvae, ConHue
(’*KMBOTHO-pacTeHusl, nn 300uTsbl). MNo-BugMMomy, xm-
BOTHOE HE MOXET XUTb 6e3 aTMocdepHOro AaBneHns un
6e3 TskecTn. Teno ero 4OMKHO MMETb TeMnepaTtypy Bbl-
LLUe TOYKM 3amep3aHna n He bonble 37 — 40HL. 3penoe
XMBOTHOE MMeEeT onpeaeneHHbINn pocT.

[axe BbICLLUME XNBOTHbIE (YENOBEK) OMEHb HECOBEP-
LWEeHHbI. Hanpumep, HeBennka NpoaomKMTENbHOCTb XN3-
HW, Man 1 NIOX0 YCTPOEH MO3r U T. 4.

B cylHOCTK BCe 9TO eCTb TONbKO pesynsraTr Npucho-
cobrneHns K ycrnoBusM XnsHn Ha 3emne — rnaBHbIM 06-



pa3oM K XXWU3HM Ha 9KBaTope — N NPU3HaK HE3aKOHYEHHO-
ro punoreHeTn4eckoro passuTng (asonouumn). Ha gpyrmnx
nnaHeTax, Npu Apyrux ycroBusx, U CTPOEHME XUBOTHO-
ro 6yaet nHoe. 3emMna C Te4EHMEM BpPEMEHN TOXe AacT
nydwee. Pasbepem no nopsiaky BCe AaHHble O 3€MHbIX
opraHu3max.

[Mo4yemy XMBOTHOE COCTaBneHoO 13 29 arnemMeHToB, No-
4YyeMy B COCTaB €ro He BXOOAT ocTasibHble 61 anemeHT,
Hanpumep, 30510TO, NSiaTMHA U NPOY., a €CIIU U BXOAAT, TO
CNy4YyanHo, B HUYTOXXHOM KOSIMYECTBE, HE Urpasi HUKaKOW
ponu? (U n3 atux 29, BEpOSATHO, LUTYK 9 HE HYXHbI.)

[MepBasa npuyMHa B TOM, YTO XXMBOTHOE NUTAETCHA pac-
TEHNAMM, a pacTeHUs Kak pas cogepxaT 3TU BeLLecTBa.
[Moyemy xe pacTeHusi cocTaBfieHbl U3 3TUX BeLLecTB?
PacTteHuns okpyxeHbl aTMoctepoin, BoOAOM U BOASHBIMU
napamu; OHM OMyCKatoT CBOM KOPHW B NOYBY. [103TOMY OHM
N OOMKHbI coaepxaTtb 3TN BewecTBa. VMiIMeHHO: Boga Aa-
eT pacTeHuo Bogopoa n kucnopog. Noysa, pactBopsAcb
B BoAe, 6onbLie BCEro HeCeT pacTeHnsaM Kanbunin, doc-
dop, xnop, cepy, HaTpUK, Kanum, PTop, MarHUm, xere-
30, KPEMHUI, MapraHeuy, anioMuHUn n 1. 4. Atmocdepa
AaeT Kucnopoa, yrnepog M asotr. B HMYTOXHbBIX Konnde-
CcTBax Nno4eBa W ee Boda cogepart U Opyrne afieMeHThI,
HO MX KOSIMYECTBO Maro, NOTOMY YTO 3TO pefKkue Belle-
CTBa UK TAXKErble U CKPbITble B HeApax 3eMSi U NoToOMy
Mano OOCTyrnHble pacTeHuaM. Ecnn 66l Ha NOBEPXHOCTU



3emnu 1 B atmocdepe npeobnaganm NHble SNEMEHTHI,
TO M COCTaB XXMBOTHbIX U pacTeHnin b Obl Apyrown.

Ha noBepxHOCTU NnaHeT, 6rM3kMx K conHuam, donblue
TSDKENbIX 9f1EMEHTOB M MOTOMY TaM B COCTaB OpraHM3moB
AOJITKHbI BOUTU TshKenble anemeHTbl. HaoboporT, Ha nna-
HeTax, yaaneHHbIX OT COMHL, BOLn 6bl B opraHnambl 60-
nee nerkue BewecTBa, Tak Kak Tam ux bonbLue.

Uenosek OobbIn Tskenble MeTansbl U3 Hegp 3eMnu u
cAaenarn, HanpuMep 30510TO, YacTbio cBoero Tena (3ybbl n
npou.) BoobLue, cocTtaB XMBOTHbIX U Ha 3eMre elle Mo-
XeT NU3MEHUTLCS.

Kakon e BbiBOA? Bce BewlecTtBa rogatca Onsa co-
30aHusl OpraHN3mMoB, NpU NOAXOAAWMX ycnoBuax. Hyx-
HO AyMaTb, YTO Ha Kaxdou nnaHeTe, cOobpasHo Belle-
CTBaM ee NOBEPXHOCTU, yaaneHuno ot ConHua, CBOMCTB
nocnegHero, TemnepaType nnaHeTbl U APYrMm YCRoBUSIM,
npeobnagatoT B OpraHM3amMax camble pasHoobpasHbie Be-
LecTBa.

YKnBoTHOE CoCTOUT U3 TBEPAbIX TEN U Xnakmx. Ho Beab
He ofHa Boda uaka. HanpoTtums, Ha yganeHHbIx oT COnH-
ua nnaHetax — BoobGLLE NpU HU3KMX TeMnepaTypax BO-
Aa eCcTb MUHepar, a npeobnagatoume Xunakme sewecrsa
UMEIOT OPYron COCTaB; Hanpumep Xuakasi yrinekucnora,
pasHble Macna, CnnpTbl, YrNeBogopOAbl, YrNeBoabl, Xua-
kne rasbl U T. 4. OHKM Bbl 1 BOLLNM B COCTaB MOPEN 1 Op-
raHnM3mMoB. Takke Ha Brn3Kmnx K ConHUam nnaHeTax Hawum



TBepable Tena obinn Obl TaM XUAKUMU U MOTMN Obl BONTU
B COCTaB XXUBOTHbIX.

ATmMocepa gpyrmx nNNaHeT Takke MOXET UMETb UHOMN
cocTtaB. Ha xonoaHbIx nnaHetax npeobnagan Obl BOOO-
poa, Ha BnNn3knx — BOAAHOWM Nap WUnn apyrue XunakocTwu,
oOpalleHHble B rasbl, bnarogaps tensny.

N3 aToro coenaem HOBbIN BbIBOA: HA XONOAHbLIX N Ha
XapKnx nnaHeTax BO3MOXHbl CyLLeCTBa, COCTaBMEHHbIE
N3 TeEX MOpPeN, atMocdep U NoYB, KOTOPbIE CYLLECTBYIOT
Ha nNnaHeTax.

HdenctButenbHo nuM gna obunbHOro pasBUTUSA XKU3-
HW Hy)XXHa TemnepaTtypa cpeabl, konebnoLwaaca oKono
25HL]. Mbl BMAENN, YTO HM BbICOKAs, HWU HU3Kaa TeMmnepa-
Typa He NuwaeT nnaHeTbl OkeaHOB M aTMocdep — TOMbKO
ApYroro cocTtaBa, a crnegoBaTternbHO, HE NULLAET U XXUBOT-
HbIX. [locnegHue ByayT cocTaBneHbl U3 XNOKOCTEN U ra-
30B, NOOXOAALWMX K CpefHeN TeMmnepaTtype AaHHOW nna-
HeTbl. 3HauuT, camas pas3HoobpasHas TemnepaTtypa He
npenaTcTByeT 6GoraToMy pasBUTUIO HA HUX XKU3HW.

Mbl BUOUM, 4TO Jake HaluK opraHM3mbl npucnocabnum-
BalOTCA K HM3KOM TemnepaType. HoO, KOHEYHOo, 3TO Hau-
bonee HecoBepLUEHHbIE CyLLeCcTBa UM pasyMHbIN Yero-
BEK, YMELLNIN orpaanTb cebs 0T Xxonoaa UCKYCCTBEHHOM
0BCTaHOBKOW, KOTOpas CTOUT eMy CTPaLUHOro Hanpsxe-
HUS cun. Ho Bedb ceBepHbIE XUBOTHbLIE NepecensarTcs
N3 TennblX CTpaH, PoAUHA UX — 3KBATOP, OHU HE npwu-



CrnocobneHbl K CypoBOMY KNMMaTy. TONMbKO COTHU TbICAY
net MOrnu aTo caenartb — NPUTOM A4S HeMHorux. [oaTto-
MY MbILIHOIO LBETA XXNU3HM B YCNOBUSX 3UMbl U MONAPHO-
ro KnMmara Mbl NoKa elle He Buaum. Bnpoyewm, rnasHas
NPUYNHA CKYOOCTU XONOAHbIX CTpaH — OTCYTCTBME COfl-
HEYHOWN SHEepPrumw.

TemnepaTtypa Tena BbiCLUMX CyLecTB 3eMnun 6nunska K
37HLU. MNoyemy a10? PoguHa xn3Hu — aksaTop. B Bogax
ero Hayanacb Xu3Hb. (lpuynHa — paBHOMepHoOe Tensno
n obunune conHevyHom aHeprnn.) Tam cpegHss Temnepa-
Typa BoAabl Konebanack okono 25HL. 3T1o n ectb Temne-
paTtypa nepBbIX XMUBOTHbIX, pasrap XXW3HW KOTOPbIX, €e
SpKOe NPosiBfieHNEe COOTBETCTBOBASIO MMEHHO 3TOWN TEM-
nepatype. XMBOTHbIE NPUHUManNu TemnepaTypy cpenbl,
BbIHOCUNM N HU3KYIO U BbLICOKYIO TeMneparypy, HO 4YyB-
cTBOBanuM cebsa xopoLo TONbKO Npu cpegHen Temnepa-
Type cpefpbl.

Bnarogaps cnabon aHeprumn XunsHu nepBbIX CyLIECTB,
nx Temnepartypa 6bbina Nnb HEMHOTO BbllLE TeMMNepary-
pbl cpeabl.

Ho aBMNMCb TennokpoBHbIe C MOTyYMMU NPOSIBIIEHN-
MK XKn3HU. Becneacteue aToro (TennoTbl, FOPEHUS UnNu
XUMUNYECKMX MPOLECCOB BHYTPU XXMBOTHOMO) TeMnepary-
pa nx Tena CurbHO NOBbICMMACb B CPaBHEHUN CO Cpea-
Hen Temnepartypoun cpeabl. tak, Temnepatypbl XXMBOT-
HbIX BCErO HECKOSbKO BbILLE CpeHen TeMneparypsbl nna-



HeTbl. A Tak Kak Temnepartypa MoXeT bbiTb camas pas-
HoobpasHas, To 1 TemnepaTypa XMBOTHbIX Takke. OgHU
OYeHb ropsiyun, apyrve XonoAHbl, Kak neg — ¢ TOYKM 3pe-
HUSA YenoBeka. S He roBoplo NPO Te crnyyau, Korga Tem-
nepartypa cpeabl HECKOMNbKO BbILLE TEMMEPATYpPbl XKNUBOT-
Horo. B aTom cny4ae TennoKpOBHLIM rPO3UT CMEPTb, Tak
Kak MO3r (HarpeTblin) npekpallaeT CBOK AeATENbHOCTb.
Ho Torga koxa unu nerkne ncnapsatTt BoAy, NornoLaeT-
Csl TENNO OT Tena M MO3r COXPAHAET HOpMasibHY TEM-
nepartypy. [Ans *XnU3Hu ewe Hy>HO N HEKOTOPOE MNOCTOSAH-
CTBO TemnepaTtypbl. Pe3koe konebaHue ee rubensHo ong
BCSAKOro opraHmama. Tak, Ha HEMHOMMX nraHeTax, Bcerga
obpalleHHbIX ogHon cTopoHon K ConHuy, TemnepaTtypa
konebnetca ot 250H xonoaa oo 150H 1 6onee Tenna.

Kak TyT »xunTb? Kak 66l H/ Bblna Benvka pasHoCTb TeM-
nepaTypbl Ha BHELLUHEN YacTu NSiaHeTbl, 3TO eLle He Uc-
KINKOYaAET XKN3HU, TaK Kak BHYTPEHHOCTb NIaHETbl coXpa-
HAET MOCTOAHHYIO TemnepaTtypy. KMBOTHbIE, POSi HOPbI,
B HUX M HanAyT cnaceHue Kak OT Ype3mMepHOM Xapsbl, Tak
N OT cunbHOro xornoga. OgHako NOMOXEeHNe HU3LINX Cy-
LecTtB TyT 6ecnomolHo. Hayano pasBuTUS XXU3HW, NpU
9TUX PE3KNX TEMMNEePATYPHbIX KOHTPacTax, 3aTpyaAHUTENb-
HO. Bcemy, KOHEYHO, ecTb npegesnbl, Takke U BbIHOCIU-
BOCTW XM3HWU. MecTtamu, HeyqoOHbIMW NS XKU3HU HU3-
LUMX CYLWEeCTB, MOTYyT 3aBfiafe€Tb CO3HATENbHbIE, C BbIC-
WM pa3BUTUEM 3HAHUA N TEXHUKN.



Heobxogumo nu ConHue 4na CyLeCcTBOBaHUS XUBOT-
HbIX? JHEPrus COMMHEYHbIX fyYyerh OYeHb pacnpocTpa-
HeHa BO BceneHHon: B ogHOM 3OdMPHOM OCTpPOBE Ha-
CUYMTbIBAKOT 4O MUIFIMOHA MUNNMapA0B MOMoAbIX U CTa-
PbIX COMHL, UCNYCKaKOLWMX HEeYCTaHHO CBOW fy4du. [NoHAT-
HO, YTO OONbLUNHCTBO XXMBOTHbIX CYLLLECTBYET CONTHEYHOWN
3Heprmnen. Ho Bce e 3To CcyLeCTBOBaHNE MOXET COBEp-
LIATbCS CUMON APYron Kakon-HNMByab aHeprn. Tak, COmnH-
La BPEMEHHO rnoracatoT, yaasneHHble NNaHeTbl NoYTU He
UMEIOT CONHEYHbIX STy4Yen, HO 3TO eLle He yrawaeT cpasy
NX XXM3HW. BbicoKkasi Temneparypa n XuMmmnyeckasi sSHeprus
eLle OONro COXPaHAKTCS BHYTPU XONOAHbIX C MOBEPXHO-
cTn HebecHbIX Ten. M 310 AaeT BO3MOXHOCTb €Lle Aon-
ro COXpaHATb U NPOAOSKaTh XWU3Hb OPraHM3MoB. Torb-
KO HET 0COBEHHON HAaAOBHOCTU NUTATLCA STUMM XKarnku-
MU ocTaTkaMn HebGeCHON aHepruun, pas ecTb ee CKOMbKO
YrogHo B BUAeE Nbifialowmnx cosHu. TeopeTnyecku, BCskas
3HEeprns MOXeT NoAAEPXKMBATb XN3Hb; HAaNpUMmep: aHep-
st ABMKEHNA U BPaLLIEHWUS NAHET, cuna TAroTeHus, Ten-
nota, aToMHas aHeprus 1 gpyrue ee sugbl. Kakum obpa-
30M — B 3TO BXOAUTb Mbl HE Dyaem.

BaxHoe 3HavyeHne MMeeT MO3r XMBOTHOro. MoxXeT nu
OH YBENMUYUTBLCS MPU TOM XE POCTE N HACKONbko? Ko-
He4yHo, Gonbluee 3Ha4YeHNe MMEET CTPOEeHMe Moa3ra, HO
n 06beM MO3ra KayecTBO XOpoLlee, yBeNn4MBas NaMsaTb
N YMCTBEHHbIE CUMbl. Pas Mbl MOXEM HOCUTb TSKenble



rpy3bl, TO MOYEMY XE HE MOXEM HOCUTb Bonee maccmBs-
Hylo ronoBy? MexaHuka nokasbiBaeT, YTo 06beM Mo3ra
6e3 Bcskoro yuwepba MOXET yBENUUUTLCA pasa B OBa,
Tpu. Noka aTomy, oaHako, BcTpevaem npenatcteus. C oa-
HOWM CTOPOHbI, YBENMYNBAKOTCA TPYAHOCTU POAOB, C ApY-
ron — passuMTmne mMo3ara (B NepBON CTaann) BeOET K Y3KOM
HPaBCTBEHHOCTU; YeSTOBEK OTpeLlaeTcs oT ceba B Nonb3y
BNVXHMX U HEe OcTaBnsaeT noTomcTBa. Bo BTopon ctagum
9TO Xe pa3BUTUE BEAET K NECCMMN3MY, KOTOpPbIN younBa-
eT CBEeTIble HagexXnabl, ycTpawaeT U CAYXUT NMPUYMHOIO
HEepPBHbIX PAaCCTPONCTB, 6orie3Hn n paHHen cmepTn. Tornb-
KO B TPETbEN CTaguM — Mpu BbICLLEM Pa3BUTUN 3HAHUSA
N yMma — Nofy4yaeTcsa HEKOTOPOE paBHOBECUE MEXAY 3ro-
N3MOM W anbTPyM3MOM, KOrga YernoBeK Ha4nHaeT CO3Ha-
BaTb HEOH6X0OMMOCTb 3a00Thl TakKe N 0 cebe n 0 CBOEM
NOTOMCTRBO.

MepBas npuymMHa MOXeET ObITb YCTpaHeHa NpexaeBpe-
MEHHbIMM pogamMn 1 NnocneayrLwmm passMTneM 3apoabl-
wa B ocobon MCKycCTBEHHOW cpeae. YenoBek AOSMKeH
Kak Obl BEPHYTbCS K Nepuoay HowweHna aul (NTuubl, npe-
CMblKawLwWwme u T. A4.). Bropaa n TpeTba NpuUYnHbl ycTpa-
HAKTCA NPELOCTOPOXHOCTAMM BO BPEMS pa3BUTUS nep-
BOW W BTOPOW CTagun U HEMELNEHHbIM pa3BUTUEM Tpe-
Tbeun, poxaaroLwen ontummam, bnarogaps BbIiCLUMM 3Ha-
HUAM, NPOHUKHOBEHMIO B MMYyOUHY Npupoabl N BbICOKOM
MYyOpPOCTMW.



Ho BenuyunHa mo3ra MOXeT Takke Bo3pacTaTb BMECTe
C NPONOpLUMOHarnbHbIM YBENTMYEHMEM BCEro XUBOTHOIO.
Ha 3emne yBenuyeHuto pocta npenaTtcTeByeT cuna Ta-
XecTn. MexaHuka CcTporo goKasblBaeT, YTO Macca Mo3ara
CXOAHbIX No hopme (MOAOBHbLIX) XUBOTHBLIX MPOMOPLINO-
HarnbHa Kyby YMeHbLUEeHUS CUnbl TSXEeCTU, KOTOPOU Noa-
BepratTcs XuBoTHble. Tak, Ha Mapce u Mepkypwvn, rae
TSKECTb B ABa pa3a MeHbLue, 4eM Ha 3emne, 06bem Mo3-
ra mor 6bl ObITb pa3 B 8 6onbLue, YEM Y HAC, KOHEYHO, OIS
TOW e BHeLHen dOpMbl XMBOTHbIX. POCT aTuXx cyLiecTs
6bi1 661 B ABa pa3a 6onblwe, yem Ha 3emne. Ha JlyHe
pocT 6bin 6bl B 16 pa3 bonblue, a Macca Mo3dra B 216 pas.

OTOT BbIBO4 MEXAHWNKM HE OTHOCUTCS K BOAHbBIM CyLLe-
cTBaM, NBO TAXKECTb UX YHUUTOXAaeTCa NpOTUBOLAENCTBU-
eM BoAbl. B Boge mornu 6bl NOSBUTLCS XXMBOTHbIE C 60S1b-
LM MO3rom. Ho B Boge HEBO3MOXHA MHAYCTpUS (Henb-
35 pa3BOAUTb OrHSA), Mano KMCropoaa, CoOrmMHEYHOM 3Hep-
rn (cBeTa) U NOTOMY TaM XU3Hb He MnoLuna N He MOXET
NOWTW Aaneko.

Korga 4yenoBek nocenutca B MCKYCCTBEHHbLIX KUMU-
wax, B adupe, 1. €. ynget ot 3emnu, nobegms ee Ta-
XecCTb, TO TaMm, B ahupe, mexay nnaHetramu He byger
npenaTcTBna Ans o6beMHOro pasBuTnA Moara, ecriv He
cunTaTb CNOXHOCTU BOMbLWIOrO MO3ra U NUTAKLWMX ero
OpraHoB, KOTOpblE€, KOHEYHO, NonoXaT nNpeaen u passu-
TUIO MO3rOBOW MaccChl.



Moka e YenoBek Ha 3emne (4acTb YenoBeyecTBa 064-
3aTenbHO OCTaHeTcs Ha 3emre), 4o Tex nop o6bem Mo3-
ra MOXeT YBENUYNTLCS TONMbKO B 2—3 pa3a. byaeTt Hekpa-
CVBO, HO KO BCEMY MOXHO NPUBbIKHYTb. KpacoTa — BeLlb
YyCNOBHas U CyObeKTMBHaS.

Jlerkne mnekonuTarwLWmMX UMEKOT KparHe HecoBepLLEH-
HO€ YCTPOMCTBO. OTOT OpraH AOSMKEeH npeobpasnTbes.
Bo3sbmeM B npuvmep nuwieBapuUTenbHY TPYOKy. Y HU3-
LUMX CYLLECTB OHa UMEET BXOA, HO He umeeT 0coboro Bbl-
xopa. NepeBapeHHble OCTaTKu NULLN BbIAENSATCA U3 TO-
ro XXe OTBepCTUd, B Kakoe BXoAAT. Tak, capaHya nssep-
raet Kkan ptom. 3TO 3aMeanseT NPoLecc NuLLEBapeHUs.
[MoaToMy BbiCLLME XUBOTHbIE 063aBENUCh BbIXOAHbLIM OT-
BepctueM. OHM B3ANM TeM NepeBec Haj He UMELLNMU
ero. NMpumuTrMBHOE KpoBOObpaLLeHne Toxe BbINo BOMHO-
BbIM (B3ag W Bnepen). [NopsagoyHbin Hacoc (cepaue) u
KpyroBoe ABWXEHUE KPOBU — TONbKO Y BbICLUMX.

Takke n nerkue 60nNbLUMHCTBA MNeKonuTawLwmx, Bou-
pas BO3QyX M U3BMNeKas U3 Hero KUCopoAd, BblAensioT
NpoAYKTbl AblXaHUs Yyepes To Xe oTBepcTme. bnarogaps
3TOMY OKUCIEHNe KpOBM COBepLUaeTCs MeaAneHHo, opraH
AblXaHna nMmeet bonbluon 06bemM M AaeT mMarno KuUCo-
poaa XMUBOTHOMY. [bixaTenbHas Kamepa, TaK Xe Kak U
nuLieBapuTernbHas, oMmKHa Obl MUMETb BbIXOQHOE OTBEpP-
ctme. Bosgyx gomkeH 6bl BXOAUTb HEMPEPbLIBHO B OOHO
OTBEPCTUE U BbIXOAUTb B Apyroe. YTo aTo BO3MOXHO, BU-



ANM N3 PpacCMOTPEHMS YCTPOMCTBA HACEKOMbIX M MTUL,
NOHEeBOSIE BbIAENSOWNX, NPU NOSETe, OFPOMHYIO dHEp-
rmio. Hacekomble MMEKOT CKBO3Hble TPYBOUKM (Tpaxen),
Yyepes KoTopble TeveT Bo3ayx. VIM HegocTaeT ToNbKO BO3-
AYyLWHOro Hacoca. Bnpoyem, Henb3s pyyaTbCs, YTO €ro
HeT XOTS Obl Yy HEKOTOPLIX HACEKOMbIX. Y ATUL, rPyAHbIE
MYCKYJbl MPOHM3bIBAOT NOAOBHBLIMK Xe Tpybkamun, XoTa
MEXaHN3M ABWMXXEHUSA B HUX BO3QyXa TEMEH: HE TO CTPyM
BO34yXa TEKYT B OAHOM HanpasfeHUn, He TO OHU Koneb-
NIOTCA B3ag U Brnepen, Kak B Nerkux. ACHO TomnbKo, YTO
BO3[YLLUHOE TeYeHMe B 3TUX TPyOKax BbI3bIBAETCS COKpa-
LLIeHNeM rpyaHbIX MYCKYOB npu nonete (Korga MMeHHO
N HY>KHa OrpoOMHasi aHeprus).

HeCoOMHEHHO, 4YTO 3BOMIOLUNS BbICLLUNX XUBOTHbLIX Oa-
Xe Ha 3emne morna vaTu OpyrMM XO4OM W AaTb Xu-
BOTHbIX CO CKBO3HbIM AbIXaTenbHbIM OpraHoM. Takue cy-
LLecTBa BNOSIHE BO3MOXHbI HA MUINNIMOHAX MUNNMapAo0B
MHbIX NnaHeT. OHKU, MOXeT BbITb, NOABATCA U Ha 3emne:
€CTECTBEHHO NN UCKYCCTBEHHO, KOraa YenoBek NpuMeT-
ca 3a npeobpasoBaHMe cBoero tena. Pu3nonoru 3HatoT,
Kakoe MHOXEeCTBO HeJOoCTaTKOB MMENT Tena JaXke BbiC-
LUNX XUBOTHbIX. BCe oHM JOmMKHbI BbITb yCTpaHeHbl ny-
TEM ynpaXHeHud, nogbopa, ckpeLwumBaHus, onepaunn u
apyrummn cnocobamun. Mbl roBOpUM TONBKO O HEMHOIMUX
HecoBepLleHCTBaxX — Anga npumepa. [axe y niogen Het
HW OQHOro COBEPLLUEHHOrO, Unn 6e3yKopM3HEHHOrO, opra-



Ha. 3aMeTUM, YTO Yy MHOIMMX BOAHbIX CYLLECTB KMCNOPOL4,
pacTBOPEHHbLIN B BOAE, BMECTE C HEIO ABMXKETCHA B O4HOM
HanpasneHun. Hanpumep, y pbib — OT 3eBa K xxabepHbiM
wenam. Moxet 6bITb, Briarogaps aTomy pblbbl 06x0aATCS
TakMM HUYTOXHbIM KONMUYECTBOM KMCropoda, Kakoe Mbl
BMOWM B BOJeE.

Heobxognma nu 4enoBeky TSKECTb N UMEHHO Takas,
kak Ha 3emne? Npu Nnogobuun, unn Hapy>XHOM CXoacTBe
opraHM3mMoB (Npu pasHbIX pasmMepax, UM pocte), TsH-
XecTb nogaendeT pocT TeM boree, YeM OHa CUSbHee.
3HauunT, OHa Xe yMeHbLLaeT n o6bem mMo3ara, a cnegosa-
TeNbHO, N YMCTBEHHbIE CUMbl. BbIXoAUT, YTO OHa BpeaHa.

UTo NOMHOEe yCTpaHeHUe TSHKECTU HUCKONBbKO He Me-
LLIAET XXMU3HW, 3TO BUOHO M3 TOro, Hanpumep, YTo BOAHbIE
XWBOTHbIE, rae TSHKECTb (MM BECOMOCTb) YHUUTOXAETCA
obpaTHbIM AaBNeHneM XUAKOCTU, HACKOSbKO He cTpaaa-
0T. HanpoTtumB, HUrge pasmepbl OpraHn3MoB He JOCTura-
0T TaKoW B6OMbLUOM BENIMYMHDBI, KaK B OKeaHax. KuT Ha cy-
e 6ecnomMoLLEeH, a B BoAE PE3BUTCS KakK KOTEHOK. YKu-
BOTHOE, NOCTaBfIEHHOE BBEPX HOraMu, He YMUPAET N He
CTpajaeT, XOTa TSHKEeCTb NepemMeHsieTcs Ha obpaTHylo.
Tem Bonee OHO He CTpadaeT B fieXXadeM MoroXKeHUN, Ko-
raa gaerneHune ctonba KpoBM YMeEHbLIAeTCsl B HECKOSb-
KO pa3. YenoBek M B 3TOM MNOSIOXKEHUM MOXET COBeEp-
lWaTb rnoTatenbHble, NULLEBApPUTENbHbIE N apYyrMe ABU-
XeHus. BaHHbI, yHUUTOXas TAKeCTb BOMbHbIX, BO MHOMMX



cnyyasx nx obneryarot, NOMUMO fNieKapCTBEHHOrO (Tepa-
nesTnyeckoro) genctauns. OcnabneHHas TSXKecTb LOMK-
Ha YMEHbLUNTb MacCy OpraHoB NepeaBMKeHus (HOr, Kpbl-
NbEB W NPOY.), ECNN HE yBENUYMBAET POCT OpraHu3ma.
Ha nnaHeTax ¢ MeHbLUen TAXXeCTblo A0KHbI HabnaaTb-
cs cnepyowme aBneHns: Yem meHblle pagnyc nnaHeTbl
NN ee TSHXKeCTb, TeM BonblLUe POCT opraHn3ma.

Ecnn HeT aToro, To opraHbl ABMXEHUSA (HOTM MU NPOY.)
CTaHOBATCS OYeHb criabbl M TOHKM.

Ecnun HeT aToro, To yBENNMUMBAKOTCS NPbIXKKM XKUBOTHbBIX
NIN CKOPOCTb UX OABWKEHUS.

MoxeT BblITb KOMOMHaUMA BCeX Tpex cry4yaes, T. e.
yMepeHHOE yBeNnuMYeHne pocTta, yMepeHHoe ocriabneHue
HOXHbIX UMW TPYAHbIX MYCKYIIOB, YMEPEHHOE YCUNEHNE
NPbIKKOB 1 ApYrux AsmxeHuin. MoryT ObiTb camble pas-
HOOBpa3Hble CoMETAHNA TPEX KPaNHUX CIlyvaes.

Ha 6onbLumx nnaHeTax ¢ 605bLLION TAXKECTLHO MNOMYYnT-
ca obpaTHoe.

Ho ckaxyT: kak MOXXHO ob6onTuch 6e3 TaKecTn — ucna-
PATCA OKeaHbl, pasneTuTca aTMocgepa, 1 nnaHeTa ocra-
HeTca 6e3 Toro, 6e3 Yero HEBO3MOXXHA XXWU3Hb.

Pasbepemcs no nopsaky. MoxHo nu obontuce 6e3 Bo-
AObl N BO3yXa M B KaKOW CTEMNEHN OHN Heobxoammbl? Ye-
NOBEK Nerko NpMHOpaBnMBaeTCs K BbiCOTaM, rae Bo3ay-
Xa n Kucnopoga BABoOe MeHblUe. ECTb Takme ropHble ce-
nenus. [letn, poxxgeHHble TaM, NEPEHOCAT NPEBOCXOAHO



HegocCTaTok Kucnopoga (HO MyTeleCTBEHHUKN TArOTAT-
cs). 300pOoBbIe NN HEKOTOPOE BPEMS MEPEHOCAT BYET-
BEPO YMEHbLUEHHOE KONMMYEecTBO kucrnopoga. Ecnu ner-
Kne ByayT CKBO3HbIE, TO OHW YOOBNETBOPATCA €Lle MEeHb-
WM 0ObEMOM XUBUTENbHOIO ra3a. PbiObl, BMecTo BO3-
Aayxa, Kak 6bl gbllat Bogon MM nponuTaHHown. .. Boga ata
CTPyUTCS B OQHOM HanpaeneHun (M3o pta K xabepHbiM
LLLensM), Kak KpoBb M Mu1LLA BbICLUMX XMBOTHbIX. B Boae
cogepxutcsa kucnopoga B 60 pa3 MeHbLUE, YHEM B aTMO-
chepe, ogHako aTo pbibam He MeLlaeT xuTb. Mano Toro,
BOAHbIE CyLLEeCTBa OTIIMYHO XMBYT M TOraa, Koraa KUCro-
poaa eLe MHOro MeHbLue. CKaxyT: Ha TO U pblBbsl XKN3Hb!
Ho unctbin kncnopog (6e3 Boabl 1 atmocepHoro aso-
Ta), NPU CKBO3HbIX NErkux, 6yaeT pacTBOPSATLCS B KPOBU
o4eHb ObICTPO 1 gaBaTb €ero He MeHblUe, YeM nony4varoT
€ro HallWn CyXOonyTHbIE XNBOTHbIE.

Ho kak xe obontncb 6e3 atmocdepHoro aaeneHmsa?
OTcyTcTBME OaBneHust BO3ayxa Ui Apyron cpegbl crny-
XWUT NMPUYMHOM KPOBOTEYEHMI M3 HOCa, ropna u gpyrmx
OpraHoB. OTO MOHSATHO: KPEMOCTb KPOBEHOCHLIX TPYyOOK
(cocynoB) oTyacTv nogaepKMBaeTCs BHELLHMM AaBIEHU-
eM atmocdepbl. HeT ero nnu oHo ocnabnsercs, n BoT 60-
nee cnabble cocyabl HOCa W ropna paspblBalOTCS OT Ha-
nopa KpoBu. YenoBek 1 BbICLUNE XUBOTHbIE HE NPUCMO-
cobneHbl K cnabomMy AaBneHnto oKpyxarLien cpeabl. Ec-
NN Xe B TAKOBOW POXOAKTCSH, XMBYT M BblpacTatoT Jio-



An, TO Bcrneacteue 3amedeHHon (Jlemapk) cnocobHoCTH
opraHnM3mMoB npucnocabnneaTbCsl K HOBbIM YCITOBUSIM UX
KPOBEHOCHbIE COCYAbl CTAHOBATCS NPOYHEE, U XXUBOTHbIE
6e3 Bpena OyayT cyLecTBOBaTb B pa3pexXeHHOM cpeae.

KocTu opraHoB ABMXeHWsi CBA3bIBAKOTCS Takke C aTMO-
chepHbIM gasneHneM. Het Bo3gyxa — He BygeT u aTon
cBA3n. Ho kocTn He pacnagyTcs 6e3 aaBneHnsa Bo3ayxa,
NMOTOMY YTO OHM CBSA3aHbl TAKXKE CYXOXUANAMU N NOCTO-
SAAHHBbIM HaMNpPsHPKEHMEM OKpYXatoLLMX MYCKYroB. YUTo 310
Tak, BUOHO M3 OMblTa NMMMHACTUYECKNX YNPaXXHEHN: Ye-
NOBEK BUCUT Ha pyKax U Horax, NoaBeprasicb cune Tsxe-
CTW, HECpaBHEHHO BonbLuen, YeM cuna gaBrieHust aTMo-
cdepbl Ha He3HauuTenbHblEe MAOLWAaAN LWAapPHUPHBIX CO-
eouHeHun KkocTen. lNocnegHue Bce e He pacnafatoTes.
3 aToro BMAHO, YTO OAHOMO HaNPSKEHUs1 MYCKYroB [0-
CTaTOYHO, YTOObI yaep>KaTb KOCTU B COYSIEHEHUSIX.

B paspexeHHon cpege LOMKHO YCUNnTLCS ncnapeHme
BOZbl B MOTOBbIX Xenesax n nerknx. Ho HekoTopble Xu-
BOTHble (cobaka) coBceM He cnapsitoT Bogbl koxen. Cta-
N0 6bITb, BO3MOXEH OpPraHn3m, He TEPSIOLLMIA BO4bl Yepes
noteHne. ECTb Takue e pacTteHusi (HEeKOTopble KaKTy-
cbl). YT0 e BbIXoauT? BO3MOXHBbI CyLLLeCcTBa, HUCKOMNBKO
He cTpagaroline OT YHUYTOXEHUS BHELLUHEro 4aBrieHus.
[MpaBaa, ecnu TakoBbl U fierkue, TO XXMBOTHbIE HECNOCOO-
Hbl ByQyT perynupoBaTb TemnepaTtypy CBoero Tena v no-
rTMOHYT. HO ecnn oHa nogaepXXmMBaeTca NOCTOAHHOMW, TO



3TOM ONACHOCTU yxe He byaer.

EcTb elle MHOro ykasaHun Ha BNnAHWe AaBrneHns cpe-
Abl. Tak, nerkme MnekonuTarLWmx pacLnMpaTCS CUMOoH
aTMocdepHoro gasrneHnsa. Mbl Hageemcs Bce Xe Ha BO3-
MOXXHOCTb NPUCNOCOBNEHNSA N NETKNX K OTCYTCTBUIO AaB-
nexHuns. [lenctBuTenbHO, €Cnv Nerkne CKBO3HbIE N BO3OYX
Yepe3 HUX HeMNpepbIBHO OBUXKETCS, TO OHWU MOryT noTte-
PATb CBOK YMPYrOCTb, KaK HEHYXXHYH, UNn Npupactu K
rpygHou knetke. Bcero pasbupatb TYyT HE MOXEM.

Mbl BUOMM TeNepb, YTO XXMBOTHOE MOXET 0OOMTUCH
6e3 TKeCcTM 1 Npu Manom KonmnyecTse ra3oB U UX OaB-
nexHus.

[a Heobxoanm nn 1 ra3aoobpasHbIv KUCNOPOoA UNu Apy-
ras razoobpasHas nuwa? CosceM HeT. Kucrnopog Moxet
XMBOTHbLIM MPUHMMATLCHA BHYTPb, KakK nulla, B BUAE ero
HEeMNpPOYHbIX COEANHEHUNI B XMOKOM UMK TBEPOAOM BuAE.
TakoBbIX M3BECTHO B XMMWUW MHOXECTBO M UX OTKPOET
elle o4eHb MHOro xumus yayuiero. BoaMoXHo, 4TO no-
TpebyeTcs ocobbln opraH Bpoge ocoboro xenyaka, oT-
Kyga kucnopog 6yaer nocTeneHHo nocTynaTb B KPOBb.
NTak, nonyynTcs opraHnam ¢ AByMs xenyakamm 6e3 ner-
knx. OH He TepsieT BOAbl U He cTpagaeT 6e3 atmocdepbl.
Takne opraHnM3mMbl BO3MOXHbI Ha JlyHe n gpyrmux nnaHe-
Tax, He NMEeLLMX aTMOCdEP NN NMEIOLLMX UX B OYEHDb
paspeXeHHOM COCTOSAHUN.

CoctaB atmMocdep MOXeT BblTb OYEHb pa3HOObpas-



HbIM ONSA CyllecTB ¢ nerkumun. He kncnopog ogvH gaet
9HEeprul: HaTpuM ropuT B YrNeKncnom rase u xnope. Ta-
KX NPUMEPOB XMMUS MOXET JaTb MHOXECTBO. HakoHel,
Ny Hac Ha 3emne ecTb CYyLLEeCTBa, XUBYLLNE B YrNeKuc-
note, He HyXgaroLmecs B kucnopoge (aHaspobHble). Ha
MUMNNIMOHE MUINNMAPAO0B NNaHeT O4HOro Hawero Aup-
HOro0 OCTpPOBa CTOSIbKO pa3HOOOpa3unsi, CTONbKO TBOpYe-
CTBa, YTO BO3MOXHO TO, YTO HUKaK Tenepb cebe He MoXeT
npeacTaBUTb CaMbl FeHNarbHbIN YerT0BEYECKNA YM.

HyxHa nn gaxe n nuwa? He moryT nun 6bITb CyLLIECTBA,
He NpUHUMaloLWme nuuly, T. €. NorfnoLwiatLlune rasbl, BoO-
Ay, pacteHus, msaco u conn? lNpaega, pacteHns MoryT
NMTaTbCA OAHUMMU MUHEpPanbHbIMK BewecTBamu. Ho Bce
Xe 3Tn BellecTBa MOXEM NPUHMMATL 3a NULLY OpraHus-
MOB. Takxke n atmocepa NpuHMMaET y4acTne B 3TOM M-
TaHuKW, JaBas TO YIMEKUCIbIN ras, TO KACIOpoA, TO a3oT
(6onbLue npu nocpencTee bakTepun).

EcTb 1 xu1BOTHbIE, NOA0OHLIE pacTeHnaM. OHM Takxe
MOTYT NMNTaTbCS HEOPraHMYEeCKMMU BELLLECTBAMM. DTO XU-
BOTHO-pacTeHus (300uTbl). OHM coaepkaT B CBOEM Te-
ne 3ereHble KPYNUHKK (xnopodounsi), Npy nocpeacTse Ko-
TOPbIX U Y4aCTUN CONTHEYHOrO CBETa pasnararoT yriekuc-
nbI ra3 Bo3ayxa Ha yrnepog u kucnopog. Kncrnopog Bbl-
AensdeTcda B BO3QyX, a yrnepopn ¢ ApyrmMu HeopraHuye-
CKMMW BeLlecTBamMu obpasyeT caxap, Kpaxmarn, Knetyat-
Ky (yrnesogbl), a30TUCTbIE U ApYrne opraHnyeckue TKaHu,



cocTaBnsawoLmne Teno cyllecTsa.

OTctoga Mbl TOMbKO BUOUM, YTO KaK pacTeHus, Tak
N XWMBOTHblE MOryT CyLleCTBOBaTb C MOMOLLbI OOHOW
HeopraHM4yecKkon NULLK MpU HanNMyum COSTHEYHOU 3SHep-
rmn. Bce xe TyT npuHUMaeT yyYactne atmocdepa, Boaa
N 3eMHasa novsa. BoamoxHa nn xums3Hb 6€3 NoCTOSAHHOro
y4yacTusa aTuX 3eMHbIX aneMeHToB 3emnu, T. e. 6e3 yya-
CTUSI OKpy>KatoLen cpeapl?

Mpencrasum cebe coBepLUEHHO N30NMPOBAHHOE OCO-
OeHHoe XMBOTHOe. B Hero He NPOHUKAIOT HU rasbl, HU
XNOKOCTW, HU Apyrue BewecTBa. M3 Hero Takke OHU He
MOryT U yaanuTtbcs. )KMBOTHOE MPOHU3bIBAETCS TOMbKO
nyyammn ceeta. BcTpeyasa TyT xnopodwunn, pacTBOpPEH-
HbI B KPOBW, M YIMEKNUCTbIN ra3 u gpyrne npoaykKTbl pac-
naga TkaHewn XUBOTHOIO, OHW pasnaratT UX, COeaUHSIOT
1 B pesynbraTe 4atoT KUCOPOoA, Kpaxmarn, caxap, pasHble
a3oTUCTbIe U Apyrne nuTaTernbHble Matepuarnsl.

Takum obpasom, Halle XXMBOTHOE NonyyaeT Bce Heob-
xoanmoe Ans XusHu. MNuwa (nogpasymeBaeTcda To, YTO
obpa3oBaHoO B Tene eNCTBUEM COSNTHEYHbIX fy4en) U K1c-
nopop, npeTBopsATCA B TKAaHW XXUBOTHOro. Ho nocnegHue
ONATb pasnaralTcs Ha YIrMeKUCrnbin ra3 u apyrue npo-
AYKTbl pacnaga (MoyYeBuHy, ammumak n npod.). NycTb BCe
3TN OTOBPOCHI HE BbIKMABIBAKOTCS HApPYXy, a NOCTynawT B
KPOBb W OCTaloTCcs B opraHname. CosrHevHble ny4yn onsaTb
OTHOCSAITCH K HUM, KakK B pacTeHUsIX K razoobpasHomy u



Xngkomy yaobpeHuio, T. €. npeobpas3oBbiBalOT X B KNUC-
nopopg v nutaTteribHble BellecTBa, KOTopble NMOMOSHAKT
ybbInib HenpepbiBHO paboTalwmux Yyacten Tena: mMoara,
MYCKYF0B M NPoY. OTOT KPYroBOPOT COBEPLUAETCHA BEYHO,
noKa camoe >XXMBOTHOE He ByaeT paspyLUEHO.

UTo Takoe cyLlecTBO BO3MOXHO, BUOUM U3 crnefyto-
wero. Boobpasum kBapueBbI (MU CTEKNAHHBIA) MPO-
3padHbIv Wap, NpoHM3biBaeMbl nydyamu ConHua. B Hem
HEMHOro MOYBbI, BOAbl, FA30B, PACTEHUN W XUBOTHbIX.
OaHnm cnosoM, 3To Nogo0HO, rPOMaZHOro 3eMHOro La-
pa, TONbKO B KPOXOTHOM BuAe. Kak B HEM, TaK 1 Ha Ka-
Kon-HMbyab nnaHeTe onpegeneHHoe N3onnpoBaHHOE KO-
nunyecTBO MaTtepun. Kak B Ton, Tak U B Apyron coBepLua-
eTCA OOMH W TOT Xe M3BECTHbIA KPYroBOpOT BELLECTBa.
Haw cTeknsHHbIN Wap v npeactasnaet nogobue rmnorte-
TMYECKOro cyLecTBa, 06xoaaLwerocst HeM3mMeHHbIM KOSu-
4YeCTBOM MaTepumn N BEYHO XuByLlero. XMBOTHbIE B La-
pe, ecrnn n ymmpatoT, TO Ha MECTO NX POXAakTCA HOBbIE,
nuTaroLwmnecs pacteHnamu. B obliem, CTeKNaHHbIA wap
BbeccmepTeH, kak beccmepTHa 3emMns.

Ho cnpawmuBaetcs, Kak e MOXEeT BO3HWKHYTb Takoe
XMBOTHOE, Macca KOTOPOro oCTaHeTcs NOCTOAHHON? OHO
XWMBET, MbICIUT, ABUraeTCH, JONYCTUM, JaXe, YTO He YMU-
paeT. Ho kak e OHO caMo poauTca u poxgaet? Mox-
HO BOOOpa3nTb, YTO B NEPBON CTaANN CBOEMN XKM3HN OHO
pa3BMBAaETCH, KaK U 3eMHble XXMBOTHbIE: MofyyaeTcs 13



ANLEKNETKIN, NOCNENHSAS pa3BMBaETCS B NOAXOASLLEN NK-
TaTenbHoOM cpege (MoXeT ObITb, U NPU y4acTUU COMHeY-
HOW 3HEpPrnn), pacTeT, AbIWNT, 4OCTUraeT MakCuMarnbHoO-
ro pocta, onnogoTBOPSET UMM NPOU3BOANUT ANLa, 3aTeM
noHeMHory npeobpaayeTcs (Kak ryceHuua B KyKonky v 6a-
OO0uKY), TEPSIET NOTOBbLIE Xenesbl, JIerkne, opraHbl NuLLe-
BapeHusi, NOKPbIBAETCS HEMPOHMLLAEMOWN KOXEN, OQHUM
CNOBOM, M30SIMPYETCHA OT OKpYXatloLen cpeabl U CTaHo-
BUTCA TEM HEOObLIKHOBEHHbLIM CyLLECTBOM, KOTOPOE Mbl
onucanun. OHO XMBET TOMbKO COSTHEYHLIMWU fNy4yaMu, He
N3MEHSIETCA B Macce, HO NpoAoSKaeT MbICIIUTb U XUTb
Kak cCMepTHOe nnun 6eccMmepTHOE CyLLECTBO.

Konbibenb Taknx cyecTB, KOHEYHO, NriaHeTa, nogoo-
Has 3emre, T. €. C aTMOCcdEepPOn U OKeaHaMU N3 KaKUX-nn-
00 rasoB H xugkocten. Ho Takoe ccpopmmpoBaHHoE Cy-
LLIECTBO yxe MoxeT obutatb n B nycrtote, B admpe, aa-
Xe 6e3 TskecTu, nuuwb Gbina 6bl nyuncras aHeprusa. K
cyacTblo, HegocTaTka B HEW HET. MUNNMOHbLI Munnnap-
AoB 6e30eTHbIX U CEMENHbIX COSTHL, MOMNOAbIX U CTapbIX,
HeyCTaHHO ee UCMNyCKatoT MHOrne TpunnunoHel net. Korga
Xe noracatoT unu ocnabesatoT, TO 3aMEHATCH HOBLIMW.
OTOWN OOMNBHOM STYYUCTON SHEPTUEN HE MOTYT He NOSIb30-
BaTbCA NogobHble cywectBa. OHM OKpY>XatkoT BCE COMH-
ua, Aaxke He UMetoLLME NITaHET, U NONb3YHTCA 3TOM SHEP-
rmen, YTobbl XUTb N MbICNNTb. [na Yyero-HMbyab AomkHa
e cyLecTBoBaTb 3Heprns 3sesa!



Mbl roBopunu o0 cyuwecTtBax, NogobHbIX 3€MHbIM pac-
TEHNAM U XMBOTHbIM. Mbl HE BbIXOOUM M3 Npeaenos Us-
BECTHOW HayKn, HO Halle BoObpaXeHne Bce e aano To,
4yero HeT elle Ha 3emne, HO YTO BO3MOXHO C TOYKM 3pe-
HWS Halwlero y3koro (Tak Ha3blBaeMoro Hay4YHoro) noHu-
MaHus BellecTBa.

Mbl nogpasymeBaem 80-90 anemeHTOB, npeobpaso-
BaHWE WX, NPOTOHbI, 3MEKTPOHLI N Npoune padouune ru-
notesbl. Mbl NpULLINK K BbIBOAAM, YTO OPraHn3mMbl MOTN
NPUCNOCOBUTLCA K MHOXECTBY YCINOBWUA XXU3HU Ha Bun-
NMoHax nnaHeT un BHe nx. Popmbl UX 1 PYHKLUNKN, NOHAT-
HO, ropasgo pasHoobpasHee, YeM Ha 3emne — y Hawmx
pacTEHNN N XNBOTHbIX. CTENeHb COBEPLLUEHCTBA — TaKXe.
Ho nocnegHas, BoobLie, MHOro Bbille€ CaMOro BbICLLEro
Ha 3emne. YenoBeyecknin reHuin, B CPaBHEHUN C HELO, HU-
4yT0. N 91O caenanu pasHoobpasHbie YCnoBus n obusb-
Hble BPEMEHA, B KOTOPbIX HE MOrT0 ObITb HEAOCTATKA.

Kaxxgas nnaHeTta, ¢ Te4eHMeM BpeMeHu, obbeanHsaeT-
Cs, YCTpaHsIeT BCe HECOBEpPLUEHHOE, OCTUIaEeT BbICLLE-
ro MOryLecTBa u npekpacHoro obLecTBEHHOro yCTpom-
CTBa; BEPXOBHbIN COBET M3bupaeT ogHOro, KOTOPbIA W
ynpaBnseT Bceun nraHeTon. JTO CyLeCcTBO eCTb Hanbo-
nee coBepLUeHHOe Ha Bcen nnaHeTe. KayecTsa ero noHe-
MHOrY pacnpoCTPaHATCA Ha BCe HaceneHune nnaHeThbl,
Mo BCE € CPaBHUTLCA MeXAy COBOK OHM HE MOTYT.

Ho HaceneHne nnaHeTbl pa3MHOXaeTcsl U N3bbITOK ero



HaxoOUT MeCTO TOMbKO B OKpyxatuwem CornHue npo-
CTpaHCcTBe. JTO HaceneHuwe B Munnvapgbl pas obusb-
Hee, YyeM nnaHeTHoe. OHO Takke ynpaBnsieTcs n3bpan-
HbIM COBETOM U ero npe3ngeHTom. NocnegHuin 6onee co-
BEPLUEHEH, YeM npeaceaaTtenb BbICLLIEro coBeTa OL4HOM
nfaHeThbI.

ObbeauHsaTca Takke Onukanwue rpynnbl COMHL,
MIeYHble NyTn, adupHble ocTposa U T. 4. lNpencrasute-
NN 3TUX OBLWECTBEHHbLIX €ANHUL, BOCXOOAT BCE BbILUE U
BblLLIE MO CTENeHn coBepLlleHcTBa. NTak, noMmnumo psigo-
BOro A0OBOSIbHO COBEpPLUEHHOro HaceneHust BceneHHoR,
HaxoAuM NpeacTaBuUTENEn NnaHeT, CONTHEYHbIX CUCTEM,
3Be34HbIX Ky4, MMeYHbIX NyTen, 3(OUPHbLIX OCTPOBOB U
T. 4. VIX BbiCcOKMe kayecTBa TpyaHO BOoGpasvmbl. OHU
npeacTaensaoT nogobme 60roe pasHbIX CTENEHEMN.

KaxeTtcs, 3ayem obbeanHeHMe CONMHEYHOW CUCTEMbI
unu rpynn conHu? lNyckan, Hanpumep, Kaxaas CorHeu-
Hasi cMcTeMa XUBET, Kak 3HaeT. Kakoe eun feno 4o apyrom
cornHe4yHon cuctembl! Ho Beab kaxkgoe conHue ¢ ero nna-
HEeTaMn He NOCTOSIHHbI: OHW B3PbIBAKOTCSA, yracatoT, Noa-
Bep>XeHbl pasHbiM KaTacTpodam. [epen HacTynneHnem
X HAZoO MCKaTb AN HaceneHus noaxoasilee N He 3a-
HATOE MECTO XuTenbcTBa. Mbl JOMKHbI 3HATb BCE OTHO-
CUTENbHO WMHbIX CONMHEYHbIX cucTteM. lpeacepatenb mx
rpynnbl cornacyet obLine MHTepechl, 4AET HYXXHble CBe-
AEeHUs1, HanpaBnseT Kyaa Haao 1 okasbliBaeT CoaencTBue.



BO3MOXHbI N CHOLLEHUA MeXay COCeQHMMUN COoNHLUa-
Mn? Ecnn Mbl yxe Tenepb MOXeM nostydaTb O HUX HEKO-
TOpble CBEAEHMS, TO YTO e MOXET ObITb Aanblue, Koraa
npu obutaHum B adhupe, atmocdepa He byaet npendar-
CTBOBaTb NOYTM BE3rpaHMYHOMY YBENUYEHUIO TENECKO-
noB, Korga ocBoboanMcst OT paspyLUMTENbHON CUIbl TS-
XXECTW 1 Npou.

Caer, npaBaga, pacnpocTpaHsaeTcs Ans 3Be3aHbIX pac-
CTOSIHMA HEeOOCTaTOMHO ObIcTpo. EMy HyXHbI roga ons
ogorneHus nx. Ho, moxert 6bITb, B admpe Hangem u apy-
ryto cpeagy, 6onee nerkytio n ynpyryto, 4em acup (kak B
aTMocepe Haxoanm elle adup). Ee HeBngumble Kone-
GaHua MoryT gocTuratb COcegHue ConHua He B roga, a B
AHW, aaxe vacbl. Tak 4To pas3roBopbl ByayT MHOro ygo6-
Hee, YeM Tenepb.

Bce 310 3eMHOe, AOCTYNHOE NPOCTOMY Hay4YHOMY Ye-
nosevyeckomy ymy. Ho moxert 6bITb eLle 6onee BbiCOKas
TOYKa 3peHuns, Noka MeHee JocTtynHas. Bce xe ee gocto-
BEPHOCTb ONpaBAbIBAETCS HE TONMbKO NPOHUKHOBEHHbBIM
paccyakom, Ho n daktammu. OgHako nNpuxoguTcsa cTaTb
Bblle WabnoHHbIX pabounx rmnoTe3 — BCEX 3TUX dreK-
TPOHOB, MPOTOHOB, BOAOPOAOB 1 NPOM.

B camom pgene, kakoB Obin x04 Hay4YHOro passBuUTUS,
T. €. pa3suTnda 3HaHn? CHavana Haxoaunu 6ecymcnen-
HOE MHOXECTBO TeN C pasnu4HbIMKU CBONCTBAMU U MpuU-
HUManu nx 3a KopeHHoe u becnpenenbHoe pa3Hoobpa-



3ue BewecTsa. [lotom cBenu Bce 310 pasHoobpasne k 90
anemMeHTaMm. HakoHeL, npuwnun K Tomy, 4to Bce atn 90
NPOCTbIX TEN COCTaBEHbI TONbKO U3 3NIEKTPOHOB M NPO-
TOHOB, 3du1p e Bblbpocunm 3a 6opT. Ho Beab 6onbLUNH-
CTBO OM3MKOB NPU3HAET eLle 3hump, Kak pabouyto runoTe-
3y, KaK Ype3Bbl4anNHO paspeeHHOe 1 yNpyroe BELLECTBO,
YacTumua KOTOporo, No macce, B 6UNfMoHbI pa3 MeHbLUe,
4YeM MPOTOHbI, U B MUNNMapabl pas MeHblle, YeEM 3reK-
TPOHbI?. YTO 3TO 3a CKaykM Takume mMexagy maccamu 4va-
ctuny! Ecnu maccy npotoHa NpuHATL 3a eauHULy, TO Mac-
ca anekTpoHa Bblpasutca 1:2000, a admpa 1:(16x1012).
(OTHOWEHNe aTnx Yncen byaet: 16 GunnmoHoBs, 8 Mun-
nuapaos 1 eguHULA.)

OTa nyTaHuua paspeLLaeTcs, ecrnvm Mbl OTpPeLnMca oT
Y3KOW TOYKMN 3PEHUS COBPEMEHHbIX paboymx rmnorea.

HacToswaa matepusa ectb pesynsraT asonwoumm 6o-
nee NpPoCcTon MaTepun, AaIEMEHTOB KOTOPOM Mbl HE 3Ha-
eM. A xo4y ckasaTb, YTO Korga-to 6bina matepus bonee
nerkas u ynpyras, CoCtosiBLLas 3 yactuu, 6onee Menkux,
YeM ANeKTPOHbI. MoxeT BbITb, 3TO BbINIM YacTULbI 3dmpa.

Korpa e ato 6611107 [Ja Beab Bpemsi 6eCKOHEYHO, Kak
NPOCTPaHCTBO N maTtepus. Ero ckonbko yrogHo. Hukakoe
4YMCNO HE CMOXET €ro BblpasnTb. Bce n3secTHble 1 BOOO-
paxaemMble BpemMeHa — COBepPLUEHHbIN HYSlb B CPaBHEHNN
C HUM. Bo3bmuTe ero 4ocTatoyHO — BOT U NMPUAEM K Ma-

2 CM. Moto KuHeTdeckyto Teopuio ceera.



Tepun Gonee NpoCTOoMN.

OTa npocTas ecTb Takke pesynbrart elle bonee npo-
cton. Korga-T1o 1 oHa 6bina npeobnagatowen Bo BeceneH-
HOW. Tak Mbl MOXeM MpoAo/mkaTb 6e3 KOHUa 1 NpUnTK
K BblBOQYy O BECKOHEYHOW OEenMMOCTU MaTepuu, BCrea-
cTBME BECKOHEYHOCTUN UCTEKLLMX BPEMEH.

Kak xoTuTe, HO cunTaTb NPOTOH UM BOAOPO OCHOBOK
BceneHHon, cuntaTtb ero 3a 4eUCTBUTENbHbLIN 3NIEMEHT,
3a HegenuMmoe, Tak Xe CTPaHHO, Kak CYMTaTb 3a 3NEMEHT
COSHLIE UIN NNaHETY.

MoxeT bbITb, KTO-HMOYAb, KakoN-HNBYOb BENnKaH, ons
KOToporo Bce HebO TONMbKO Manas 4Yactvua maTtepuum, a
OTAEenNbHbIE COMHLIA HEBUANMbI, TaK K€, Kak HaM aTOMbl, —
paccmaTpuBasi B CBOM MUKPOCKON 3TO HEBO, HaKoHeL, 3a-
METMUT COSIHLA 1 BOCKINMKHET pafOCTHO: HAKOHEL-TO S OT-
KpbIfl YacTuubl B 9TONM Matepuu, T. e. conHua. Ho kak oH
owmbeTcH, NPUHSAB COMHLUA 3a HeaenuMble aToMbl.

Tak n Mbl owumbaemcs, NPUHAB NEKTPOH, NMPOTOH UNK
Aaxe yactuuy adumpa 3a atoM. Paccygok n uctopms Hayk
HaM roBOPUT, YTO HaLLl aTOM TaK XK€ CINOXEH, Kak nnaHeTa
W CONHLE.

Ho k yemy Bce ato! Kakon npaktndeckun Bbisog! A
X04y cKasaTb, YTO 6ECKOHEYHOCTU YTEKLINX BPEMEH OT-
KpbIBalOT HAM psiA MUPOB, COCTaBMEHHbIX U3 BELLECTB,
Bce bonee n 6onee paspexeHHbiX, Bce bonee n Gonee
ynpyrmx (3ameyeHo, 4To C yMeHbLUEHMEM MacCChbl YacTuLy



NX NocTynaTtenbHas CKOPOCTb YBENUYNBAETCS, a BMECTE
C TeM u ynpyrocTb. [103TOMY, C YCNOXHEHMEM MaTepuu,
YyNpYyrocTb YMeHbLIAETCS, C pas3noXXeHnem — yBennimnea-
eTcs). A xo4y ckasaTb, YTO 9BOMIOLMSA N HALLEN MaTepun
6yoet npogonxkatbcd. OHa gact B Oyaywiem mMupbl, Co-
cTosLLMe U3 YacTudek Bce bonee n 6onee CrioxHbIX, BCe
bonee n 6onee maccmBHbIX. VX Takke bygyLimne nokone-
HWSA CO3HaTEmNbHbIX CYLWEeCTB CHavana 6yayT npuHMMaTb
3a Hegenumble atombl. HO 1 oHM ByayT owmnbaTtbes, Kak
owmbaemca Mbl.

Hy 4to ke n3 atoro? Yto xe ganblue, CKaxXeT vnta-
Tenb. A TO, YTO 3TN, yweawme B BEYHOCTb, 3MOXM Co3aa-
Banu CyLlecTBa, KOTopble 4OCTUranu CoBepLUEHCTBA, Kak
AOCTUraltoT ero cyuiectsa M3 Hawen matepun. Kaxabin
paspeXeHHbI MUP dan «CBOW» TBepAable, XUAKne u ra-
3000pasHble BeLecTBa, KOTOpbIe U NOCAYXWUnn Ans ob-
pa3oBaHUs pa3yMHbIX CyLLEeCTB (M3 BECbMa TOHKOW MaTe-
pun). Bcex nogobHbix anox 6bino 6e3 koHua c3agu u 6e3
KoHua 6yaet Bnepeaun. OgHa 13 HUX — Halla 3noxa, C Ha-
LWMMKM pa3yMHbIMUM CyLLecTBaMm, NogOOHLIMU 3€MHbIM.

YTto e BbixoauT? Hawum BoOGpakeHnem Mbl BUOUM
OeCcKoHeYHOe YMCNOo 3NOoX B npolleawemMm n dyayuem, v
COOTBETCTBYHOLLME UM cyLiecTBa. KakoBbl OHU, UMEKOT NK
mMexay cobon cBa3b, NPOABNAT N cebst Yyem-Hnbyab
MOTYT i1 NPOSIBUTb, HE MCYE3AKOT NN C BO3HUKHOBEHNEM
HOBOW 3MNOXN?



Mpueegem npumep. SBOMOLMOHNPOBASIN XKUBOTHbIE U
pacteHus 3emnu. OHM UMenn OAMH UCTOYHUK — NPOCTEN-
Wyt npoTonnasmy. [laxxe MOXHO ckasaTb — HeopraHuye-
ckyto mateputo. OHa gana npoTonnasmy, U3 KOTOpown no-
nyvnncsa psg camblx pasHoobpasHbix cylecTs. HekoTo-
pble U3 HUX BbIMEPSM, HO B 0OLWeM, pa3BUTUE BbICLUNX
He Melano cyuwlectsoBaTtb, 6e3 6onbLIOro nporpecca,
HU3WnM, bonee apeBHUM, NepBOObITHLEIM. Mbl BUAUM Ha
3€MHOM MNNPY XN3HWU OOHOBPEMEHHO: BakTepui, NHAQY30-
pUN, YepBen, HaceKoMbIX, PblD, BOAO3EMHbIX, MPeCMbIKa-
OLLMXCA, NTUL, MAIEKONUTAKOLLNX 1 YerioBeka. ToSbKo MO-
ryLecTBO NocrneaHero rpo3nTt YHUUTOXEHNEM Bpaxaeod-
HbIX eMy cyuiecTB. Ho HekoTopble MOryT ObITb eMy HEOO-
xoanmbl (bakTepun n pacteHuns), opyrme cosHaTenbHbl U
nonesHbl 1 eMy HET CMbICna YHU4TOXaTbh nx. OHM ocTa-
toTCS.

He Tak nn anoxu, oTpesbl yXacarLmx BpeMeH, coxpa-
HUITM HEe TOSMbKO MSMOTHbIX CYLLECTB Hallen 3Mnoxu, HO U
neryavwme cyuwectsa npowegunx anox. MHorme ns Hux
MOITIX UCHE3HYTb, HO HE BCE: MNOSIE3HbIE N COBEPLLEHHbIE
MOITIX OCTaTbCH, KaK OCTaHYTCA MoresHble NI0ASM CyLle-
cTBa.

Mbl paHbLLe NnponoBegoBany NOBTOPSEMOCTb SBNEHUN
WM NEPUOANYHOCTb MUPOB, X MHOFOKpaTHOE paspyLue-
HWe N Takoe e BO3HMKHoBeHue. OHa 1 eCTb, HO nepu-
OoObl HE COBCEM CXOAHbI, a Kak Obl Kyda-To crnyckalTca



BHU3, MOO AatoT BCce Bonee CNoXHY MaTteputo. ATo MOX-
HO yrnogo6buTb BOITHUCTON JOpore: Mbl TO NogbIMaemMcs No
HeRn, To onyckaemcsi, Mexay TeM Kak He 3ameyaeMm, 4YTo
3Ta gopora, B 06LeM, HAKNOHHA, T. €. C UCTEYEHNEM KaXK-
[0ro nepuvoga Mbl CTOUM HUXeE, YeM paHbLue. HeT koHua,
KOHEYHO, HM nNepuogam (BosiHaMm), HU NOHWXKEHUIO (Cnyc-
KY WUIIN YCNOXHEHWUIO N YNITOTHEHNIO MaTepUn).



