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«)KuBble  cyuwjectea B KOCMoce»  riedyaraetrcs o  COOpHUKYy
K. UnosikoBckoro «Ipé3bi o 3emsie u Hebe» onyb6s. 1895. UzpaHne

A.H. loHyapoBa. MockBa. Turiorpagpuss M. I, BonyaHnHoBa. 1895

C y3KOM 3eMHOW TOYKWM 3pPEeHUs XXMBOTHOE COCTaBJiIeHO n3 29
M3BECTHbIX 3/1eMeHTOB. [NaBHAad CcoCTaBHas 4acTb ero - BOAQ;
OHO MOXET BbIHOCUTb TeMnepaTypy He Bbiwe 100° L n He Hnxe
100 - 200° MU TO B 3TOM COCTOSSHUM OHO HEe XUBET
(becuyBCTBEHHOCTb, MM aHabno3), a TOSIbKO COXpaHsSeTcs;

601bLUMHCTBO xe TpebyeT ornpeaesieHHon cpeaHeun

TemnepaTtypbl, 61m3kon Kk 20°L.

1 310 haHTacTUUecKknit 3TioA Kak 6bl NpoAokaeT TeMy "6uonorum 6yayuwero”. B c6.
"MyTe Kk 3B&3gaMm”, nybnukaumss conpoBoxzaeTtcsa npumedaHuem: "CTtaTba [aeTt
LWMPOKNA B3rns4 Ha Bceobllee pacnpocTpaHeHMe B KOCMOCE XW3HUM, Ha eé
pa3sHoobpa3une; yKkasblBaeT Ha MUPbl B MUpax, Ha NEPUOANYHOCTb MU YCITOXHEHHOCTb
MaTepun U aBfeHUn - 6e3 KoHua, Ha CcyllecTBoBaHMe 6eCKOHeYHO yAaneHHbIX 3MnoX,
koraa 6bi1um "aupHbIe" XKUBOTHbIE, HE NoAO0OHbIE 3eMHLIM U TPYAHO Boob6pa3snMblie,

XOTS U COBEPLUEHHO CO3HaTeNbHbIE".



XunBoTHOe TpebyeT aTtMocdepbl, coAepXalen Kucnopog Wu
napbl BoAbl. ICTOYHUK €ero AesiTeNbHOCTU, T. €. ABUXEHUS U
MbICNN - gpyrve opraHu3sMbl UNM B KpanmHeMm cnydae, CosnHue
(>)KMBOTHO-pacTeHns, nan 300puTbl). NMNo-BUANMOMY, XMNBOTHOE
He MOXeT XUTb 6e3 aTMocdepHOro gasneHus un 6e3 TAXKeCTHU.
Teno ero AO/MHKHO MMETb TEMNepPATYpy Bbllle TOYKM 3aMep3aHus
mn He 6onbwe 37 - 40°4. 3penoe XWMBOTHOE WUMeET

onpeneneHHbIn pocT.

[lake BbICLUME XXMBOTHble (4YenoBek) O4YeHb HECOBEPLUEHHbI.
HanpuMmep, HeBenukKa nNpoAo/IKUTENbHOCTb XWU3HW, Man U Naoxo

YCTPOEH MO3r U T. A.

B CyLWHOCTN, BCe 3TO eCTb TOJSIbKO pe3ysbTaT NpucnocobneHuns K
YCNOBUSAM XU3HU Ha 3emne - r/aBHbIM 06pa3oM K XWU3HM Ha
SKBATOpPe - W NPU3HAK HE3aKOHYEeHHOro guioreHeTn4yecKoro
pa3Butna (3Bonoumn). Ha Apyrux nnaaHetax, npu Apyrux
YyCNOBUSAX, W CTPOEHMe XMBOTHOro 6yaer wnHoe. 3eMna c
TeYeHneM BpeMeHU TOoXe AacT nyduwee. PazbepeMm no nopsaaky

BCE€ AAdHHbIE O 3€EMHbLIX OpraHN3Max.

[ToueMy >XMBOTHOE COCTaB/ieHO U3 29 3/1eMeHTOoB, Mo4YeMy B
COCTaB ero He BXOoAAT OocCTajibHble 61 31eMeHT, HanpuMmep,

30/10TO, MJIaTUHA U MNpPoY., @ €C/IM U BXOAAT, TO CllyyalHo, B



HUYTOXHOM KOJIMYECTBE, HE Urpasi HUKakon ponn? (U mn3 atux

29, BEpPOSATHO, WITYK 9 HE HYXHbI.)

MepBas NnpyynMHa B TOM, YTO XXMBOTHOE NUTAETCS pacTEHUSAMNU, a
pacTeHMss KaK pa3 coaepxaT 23TW BeuwecTtsa. [loyemy xe
pacTeHUS COCTaBJ/IEHbl U3 3TUX BeWecTB? PacTeHNsa OKpYXeHb!
aTMocdepon, BOAON U BOASIHBIMM MapaMm; OHU OMNYCKAalT CBOMU
KOpHM B nouyBy. [103TOMYy OHM W AO/DKHbI cCoAepxXaTb 3TU
BellecTBa. VIMEHHO: BOAA AAeT paCTEHUIO BOAOPOA U KNCIOPOA.
MouBa, pacTBOpsiCb B Boae, 6o/blie BCero HeceT pacTeHUsM
Kanbunn, dpocdop, xnop, cepy, HaTpun, Kaamm, GTop, MarHun,
»Xeneso, KpeMHW, MapraHey, antoMuHum mn T. A. ATMocdepa
AaeT Kucnopoa, yrnepoa v a3oT. B HUUTOXHbIX KONMYecTBax
noyea W ee BOAA COAEpXAaT W Apyrue 3M1eMeHTbl, HO UX
KOJIMYEeCTBO Masio, NOTOMY 4YTO 3TO peakue BelwecTtBa Wnn
TSKeNble U CKPbITblE B HeApaX 3eMSIM U NOTOMY Masio AOCTYMHbIE
pacteHnsaM. Ecnn 6bl Ha NoOBepXHOCTU 3eMsiM U B aTMocdepe
npeobnagann WHble 3/1eMeHTbl, TO W COCTaB >XMWBOTHbIX WU

pacTteHuin 6b1n1 6bl ApYyrou.

Ha MOBEPXHOCTU MNJIAHET, 6IN3KNX K COJIHUaM, bonblue TaXenbixX
3/1EMEHTOB U NOTOMY TaM B COCTaB OPraHN3MoOB AOJIXKHbI BOUTHU

TAXEJIblE 3JIEMEHTHI. Hao6op0T, Ha MJ1aHETaX, yAadJIEHHbIX OT



COJIHLU, BOWN Obl B OpraHn3Mbl bonee nerkme BewecTBa, Tak

Kak TaM ux éonblue.

YenoBek A06bIN Tsxenble MeTannbl U3 Heap 3eMnn U caenan,
HanpuMmep, 30/10TO, 4acTbko cBoero Tena (3ybbl U npouy.)

Boobuie, cocTtaB XXMBOTHbIX U Ha 3eM/1€ eLlle MOXET U3MEHUTbLCH.

Kakon e BbiBOA? Bce BewecrBa roasatcad ANg Co3a4aHUA
OpraHM3MoB, Npu noaxoasawmx ycrnoeuax. HyXXHO ayMmaTb, 4TO
Ha KaXaon nnaHeTe, coobpa3HO BelwleCTBaM ee MoBepXHOCTH,
yoaneHnto ot ConHua, CBOWUCTB nocfiegHero, TeMmnepartype
nnaHeTbl U ApYyruM YycnosusiM, npeobniagatoT B oOpraHu3max

caMble pasHoo6pasHble BeLlecTBa.

X1MBOTHOE COCTOUT U3 TBEPAbIX TeN N XUAKMX. Ho Beab He oaHa
BOoAa Xuaka. Hanpotus, Ha yaaneHHbix oT ConHua nnaHeTax -
BoO6LWE MpU HU3KUX TemnepaTtypax - BoAa eCTb MUHepasn, a
npeobnagarowime xXuakme BelwecTBa WMMeET ApPYronm CocTas;
HanpuMmep, Xwuakas YrieKucnoTa, pas3Hble Macna, CnupThl,
yrnesoaopoabl, yrneBoabl, xxXuakme rasbl U T. 4. OHKM 6bl M BOLWAN
B COCTaB MOpen M OpraHn3MoB. TakXXe Ha 6/IM3KUX K CONHLUAM
nJaHeTax Hawwn TBepable Tena obiam 6bl TaM XUAKUMU U MOTIN

6bl BOUTU B COCTaB XXUBOTHbIX.



ATMOCdepa Apyrux naaHeT TakXe MOXeT MMeTb MHOW cocTas. Ha
XON0AHbIX MnaHeTax npeobnagan 6bl BOAOpOA, Ha ONU3KUX -
BOASHOM Map WM gpyrue Xuakoctun, obpalleHHbie B rasbl,

6narogaps tenny.

N3 3TOro caenaeM HOBbIM BbIBOJ: Ha XONOAHbLIX U Ha XapKnx
NMn1aHeTax BO3MOXHbl CyWleCTBa, COCTaBJ/IEHHbIE U3 TEX Mopeﬁ,

aTMocdep M NOYB, KOTOPbIE CYLLUECTBYIOT Ha MIaHETax.

[JencrteutenbHO nNn Ans obunbHOro pasBUTUSA XXU3HU HYXKHA
TeMnepaTypa cpeabl, konebnwowasca okono 25°L. Mbl Bugenu,
YTO HW BbICOKAd, HU HU3Kasa TeMnepaTtypa He AnLAaeT MNaaHeThb
OoKeaHoB Wu aTMocdep - TOJIbKO Apyroro cocraBsa, a,
cnegoBaTesibHO, He NULWIAET M XMBOTHbIX. [locnegHune 6yayTt
COCTaB/IeHbl M3 XWAKOCTEM M rasos, NoAXOoASWMX K cpeaHeu
TeMnepaTtype AaHHOW MjaHeTbl. 3HAa4YNUT, camas pasHoobpa3Has
TeMnepaTtypa He npenartcTByeTr 6oratoMy pasBUTUIO Ha HUX

XN3HN.

Mbl BUAUM, YTO Aaxke Halun opraHun3mbl npucnocabnmeatoTcs K
HU3KOMW  TemnepaTtype. Ho, KoHeyHO, 3TOo Haubonee
HeCOoBEpPLUEHHbIE CyLleCTBa UM pPasyMHbIN 4YenoBeK, YMeLWnn
orpaagnte cebss OT XxonoAda WCKYCCTBEHHOM 06CTaHOBKOW,

KOoTopasi CTOMT €My CTpallHOro HanpshkeHus cun. Ho Beab



CEBEPHbIE XMBOTHbIE MepecenstTCsa M3 TeMnblX CTPaH, poanHa
MX - BKBATOpP, OHW He MpucrnocobsieHbl K CypoBOMY KMMaTy.
TONMbKO COTHM TbICAY NET MOIMIM 3TO caenatb - NpPUTOM AN
HEMHOrmMx. Mo3TOMy MbIWHOrO LBETa XMU3HU B YC/TIOBUSAX 3UMbI U
NONSPHOroO KAMMaTta Mbl MoKa elle He BuanM. Bnpouem, rnaBHas
NpUYNHA CKYAOCTM XOSIOAHbIX CTPaH - OTCYTCTBME COJIHEUYHOM

SHEpPrunu.

TemnepaTypa Tena BbiCWMX cywecTB 3emnm 6nmnska Kk 37°U.
[Moyemy 3T0? PoamnHa XXU3HU - aKBATOp. B BoAgax ero Haydanacb
XXWU3Hb. (MpuuynHa - paBHOMepHOe Tenso M obunmne CoHEeYHOM
SHepruun.) Tam cpenHdaa TemMnepaTtypa BoAabl kKonebanacb 0KO0
25°L. 2T0 U ecTb TeMnepaTypa MepBbIX XMBOTHbLIX, pasrap
XXU3HU KOTOpbIX, €e 4dpKoe npogaB/ieHMe COOTBETCTBOBAJO
MMEHHO 3TOM TeMmnepartype. >KNBOTHbIE NpUHUManu
TeMnepaTtypy cpeabl, BbIHOCUIM U HU3KYID U BbICOKYIO
TeMnepaTtypy, HO 4yBCTBOBa/nm cebd XOopowo TOJSIbKO Mpwu

cpeaHen TeMnepaTtype cpeabl.

Bnarogapss cnabon 3Heprun XW3HU MNepBbIX CYyLWECTB, WX

TeMnepaTypa 6bl1a NNlb HEMHOIO BblLE TEMNEPATYpPbI Cpeabl.

Ho 9BMNnCb TENNIOKPOBHLIE C MOTYUYUMU MPOABNEHUAMU XKXUSHU.

Bcneacrtene aTO0ro (TeI'IJ'IOTbI, ropeHmna  wuinm XUMNYeCKnx



NPOLLECCOB BHYTPU XXMUBOTHOFO) TeMmnepaTypa WX Tesla CUbHO
NOBbICMNIACb B CPaBHEHWUW CO cCpedHen TemnepaTypown cpensbl.
NTak, TeMnepaTypbl XXMBOTHbIX BCErO HECKOJIbKO Bbile CpeaHen
TemMnepaTypbl NaaHeTbl. A TaKk Kak TeMrepaTtypa MoOXeT O6bITb
camas pa3HoobpasHas, TO M TemnepaTypa >XMBOTHbIX TaKXe.
OAHU o4YeHb ropsYun, Apyrne XonoAHbl, Kak neg - C TOYKU 3peHuns
yesioBeka. A He roBopr MNpo Te cay4dyau, Koraa Temnepatypa
cpeabl HEeCKOJIbKO Bbllle TeMnepaTypbl >XUBOTHOro. B 3ToMm
Cllyyae TernJIOKPOBHbIM FPO3UT CMEPTb, TaK Kak MO3r (HarpeTbiin)
npeKkpawaeT CBOK AeATeNlbHOCTb. HO Torga Koxa wunm nerkue
ncnapsT BOAY, NOr/oWaeTcsa Tenso OT Tesla U MO3r COXpPaHseT
HOpMasibHYIO TeMnepaTypy. 19 XXN3HU eLle HYXXHO U HEKOTOpoe
MNOCTOSIHCTBO TeMnepaTypbl. Pe3koe konebaHme ee rubenbHO Ang
BCAKOro opraHmamMa. TakK, Ha HeMHOrmx nJjaHeTax, Bceraa
obpalleHHblX oAaHOM cTopoHOM K CosiHUYy, TemnepaTtypa

konebnerca ot 250° xonona no 150° n 6onee Tenna.

Kak TyT »XuTtb? Kak 6bl HM 6bls1la BE/IMKA Ppa3HOCTb TEMMNEPATYPbI
Ha BHELLUHEN YaCTu MJIaHETbI, 3TO ELlEe HE UCKJIIOYAET XU3HU, TaK
Kak  BHYTPEHHOCTb  [JIAaHETbl  COXPAHSET  MOCTOSIHHYHO
TemnepaTypy. XXMBOTHbIE, PO HOPbI, B HUX U HAWAYT CnaceHune
Kak OT Ype3MepHOI Xapbl, Tak U OT cunbHOro xonoaa. OgHako
NOJIOXXEHME HU3WMX cywectB TyT 6ecnomowHo. Hauvano

Pa3BUTUSA XXU3HU, NPU 3TUX PE3KUX TEMNEPATYPHbIX KOHTpacTax,
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3aTpyAHUTENbHO. BceMy, KOHEYHO, ecTb Mnpeaenbl, TaKXe U
BbIHOC/IMBOCTU XWU3HU. MecTaMu, HEeyAOoObHbIMWU ANA XU3HU
HU3LWIKUX CYLLECTB, MOryT 3aB/IaA€Tb CO3HATE/NbHbIE, C BbICLUUM

pa3BUTUEM 3HAHUNA U TEXHUKN.

Heobxoanmo nm ConHue ANd CywecTBOBAHUSA >XUBOTHbIX?
DHEepPrnsg COJIHEYHbIX Jly4elm O4YeHb pacnpocTpaHeHa BO
BceneHHon: B OAHOM 2D@PMPHOM OCTPOBE HACUYUTbLIBAKT A0
MWISIMOHA  MWUANMaApAOB  MOJOAbIX M CTapblX  COJIHL,
MCnycKkawwmx HeycTtaHHO cBOM  ayydn. [lOHATHO, 4TO
60/IbLUNMHCTBO XMUBOTHbIX CYLLEeCTBYET COJIHEYHOW aHeprmen. Ho
BCE Xe 3TO CyLeCTBOBaHME MOXET CoBepLllaTbCs CUION APYrou
Kakon-Hnbyab 3Hepruu. Tak, COSIHLA BpPEMEHHO Mnoracator,
yAaneHHble NaaHeTbl NOYTU HE MMEIOT CONTHEYHbIX JTYYen, HO 3TO
elle He yrawaeT cpas3y WX XW3HW. Bbicokas TemnepaTypa u
XMMMYyeckas >SHeprmg euwe [O/Ir0  COXPaHAKTCA BHYTPU
XOMOAHbIX C nMNOBepXHOCTU HebecHbIXx Ten. W 3To paer
BO3MOXHOCTb elle A0JIr0 COXpPaHATb M Npoao/IkKaTb XWU3Hb
opraHm3moB. TosIbKO HeT 0cobeHHOM HaAobHOCTU NUTATbCH
3TUMU XaNKUMM OCTaTKaMm HebeCHOW 3Heprum, pas ecTb ee
CKOJIbKO YrogHO B BMAe nMblIAKOLWMX COJIHL,. TeopeTuyeckwm,
BCAKAA 3SHeprnd MOXeT MnoAAepXMBATb XWU3Hb;, Hanpumep:

SHEPIrna ABUXEHUA W BpalleHUA TJ1IaHET, CWUJla TAroteHu4d,
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TennoTa, aToMHasa 3Heprus u apyrue ee smabl. Kaknm obpasom

- B 3TO BXOAUTb Mbl He byaem.

BaxHoe 3HayeHne WMeeT MO3r >XWMBOTHOro. MoXXeT /M OH
YBEMUYUTBCA TMpPU TOM Xe poCcTe WU HACKonbkKo? KOHe4YHOo,
6onbluee 3HaYeHMEe UMEET CTpoeHne Mo3ra, HO U 0bbeM Mo3ra
KauyeCcTBO Xopoulee, yBenmymsasi NamsiTb U YMCTBEHHble CUJIbI.
Pa3 Mbl MOXEM HOCUTb TSXeSNble rpy3bl, TO MOYEMY XKE HE MOXEM
HOCUTb 6on1lee MacCUBHYIO FronoBy? MexaHuKa rnokasbiBaeT, YTo
o6beM Mo3ra 6e3 BcAKOro yuwepba MoxeT yBeNnunTbCa pasa B
aABa, Tpu. loka 3TOMy, oAHaKo, BcTpedyaeM npenatcTteus. C
OAHOWN CTOPOHbI, YBENNUYMBAIOTCA TPYAHOCTU poaoB, C APYron -
pa3sButme Mo3ra (B nepBou Ccragum) BedeT K  Y3KOW
HPaBCTBEHHOCTU; 4enoBeK oTpewaetrca OT cebs B Nonb3y
6NMXHUX N He oCTaBngeT noToMcTtea. Bo BTopon ctagnm — 3T0
Xe pa3BuTme BeAéT K NecCUMMmM3My, KOTOopbiM ybuBaeT cBeT/ible
HagexAabl, YCTpawaeT W  CAYXWUT MNPUYUHOK  HEPBHbIX
paccTponcts, 6ose3Hn M paHHen cMepTu. TONbKO B TpeTbewn
CTagun - NMpu BbICLLEM Pa3BUTUM 3HAHUS M yMa - MoJiyyaeTcs
HEKOTOpOEe paBHOBECUE MeXay 3ronM3MOM U1 anbTPYyM3MOM, KOraa
yesloBeK HauyMHaeT Co3HaBaTb HEO6XOAMMOCTb 3ab0Thbl TaKXe U

o cebe, 1 0 CBOEM NOTOMCTBO.
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MepBass NpuUYMHaA MOXET OblTb YCTpAaHEHA MpeXAEBPEMEHHbIMU
poaaMm U NocneaywwmMm pasBuTMeM 3apodbilla B 0cobon
MCKYCCTBEHHON cpeae. YenoBek AO0/MKEH KaK Obl BEPHYTbCSA K
nepuoay HoweHns auu (NTUubl, NpecMbikaowme U T. 4.). Bropasd
N TpeTbs MNPUYUHbI YCTPaAHSATCA MPenoCTOPOXHOCTAMMU BO
BpeMS pa3BuUTUS NEPBOM W BTOPOM CTagun U HEMEASIEHHbIM
pasBUTMEM TpeTbeWn, poXaawwen onTumMnaMm, bnaropaps
BbICLULMM 3HAHWUSAM, MNPOHUKHOBEHUIO B rNybuHy npupoabl M

BbICOKOM MYApPOCTHU.

Ho BenuumHa MoO3ra MOXEeT TaKXe Bo3pacTtaTb BMecTe C
NPONMOpUMOHaNbHbIM YBENNYEHNEM BCEro XUBOTHOro. Ha 3emne
YBE/IMYEHUIO POCTa MPEenATCTBYET cuia TaXeCcTn. MexaHuka
CTPOro JAoKa3blBaeT, 4YTO Macca MoO3ra CXOAHbIX Mo dgopmMe
(NoAO06HbIX) XMBOTHbLIX MNponopunoHanbHa Kyby yMeHbLleHUs
CUNbl TSXECTU, KOTOPOW MoABEprarTCs XWMBOTHble. Tak, Ha
Mapce n MepKypuu, rae TAXecCTb B ABa pa3a MeHblle, YeM Ha
3emne, o06beM Mo3ra Mor 6bl 6bITb pa3 B 8 6onblue, 4YeM Yy Hac, -
KOHEYHO, ANA TOW XXe BHEeWHeEN (pOopMbl XMBOTHbIX. POCT aTuUX
cywecTts 6bin 6bl B ABa pa3a bonblwe, yeM Ha 3eMmne. Ha JlyHe

pocT 6b1n1 6bI B 16 pa3 6osblue, a Macca Mmo3ra B 216 pas.

DTOT BbIBO4 MEeXaHUKN HE OTHOCUTCH K BOAHbIM cywiecrtBeam, néo

TAXECTb UX YHUYTOXAETCH HpOTMBOﬂ,eVICTBMeM BoAbl. B Boae
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MOr/in Obl MOSABUTBLCSA XWUBOTHbIE C 60/bWLIMM MO3roM. Ho B BoAe
HEBO3MOXHA wuHAYCTpUSA (Henb3s pa3BoOAUTb OrHS), Masno
Kucnopoaa, CoJIHeYHOM aHeprumn (CBeTa) MU NOTOMY TaM XU3Hb He

noLsia MU He MOXET NONTU AaNneko.

Korga 4yenoBeK MOCENUTCAS B WCKYCCTBEHHbIX >XWNWULLAX, B
adupe, T. e. ynaget or 3eMnun, nobeams ee TAXeCTb, TO TaM, B
ampe, Mexay nnaHetamMm He bO6yaetr npenarcTteusa  Ans
06bEMHOro pas3BuUTUS MO3ra, €C/iM He CYUTaTb CJIOXHOCTU
601bLIOro Mo3ra 1 NUTaAKLWMUX ero opraHoB, KOTOpble, KOHEYHO,

nosioXaT npeaen u pa3BUTUIO MO3roBOM MAcCChl.

[Moka e 4yenosek Ha 3emne (4acTb YyenoBeyecTBa 0683aTeNbHO
OCTaHeTcsa Ha 3emne), Ao Tex nop o6beM MoO3ra MOXeT
YBEIMYNTLCA TONbKO B 2 - 3 pa3a. byaetr HekpacmBo, HO KO
BCEMY MOXHO TMPUBbLIKHYTb. KpacoTa - Belwb YCNOBHAas WU

CcybbeKkTuBHaA.

Jlerkne MnekonuTalwLWMX UMEKT KpalHe HecoBepLUeHHoe
YCTPOWCTBO. DTOT OpraH AoJikeH npeobpa3utbcs. Bo3bmem B
NpUMEpP NULWEBAPUTENBbHYIO TPYOKY. Y HU3LWIKMX CYLIECTB OHa
MMeeT BXOZ, HO He uMeeT ocoboro Bbixoaa. lMepeBapeHHble
OCTAaTKM MULLUK BbIAENAOTCA U3 TOro XXe& OTBEPCTUS, B KaKoe

BXoAsAT. Tak, capaHya W3Bepraer Kan pToM. ITO 3aMeansier
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npouecc nuuweBapeHud. [lo3TOMYy  BbICLUME  XKUBOTHbIE
o63aBennCb BbIXOAHbIM OTBepcTMeM. OHW B3S/M TeM nepesec
Hah He nMerwummn ero. NpUMUTUBHOE KpoBOoObpaleHne Toxe
6b1510 BONNHOBBLIM (B3a4 v Bnepen). NopsaaoyHbin Hacoc (cepaue)

N KPYroBO€e [IBUXXEHME KPOBM - TOJIbKO Y BbICLUMX.

Takxe u nerkue 60MbWIMHCTBA MIeKoNMUTaoLWmx, Bbupas Bo3ayx
N U3BNeKast U3 Hero KNCAopoa, BblAENstOT NPOAYKTbl AbIXaHUS
yepes TO Xe oTBepcTue. bnarogaps 3TOMY OKWUC/EHUE KPOBWU
coBepluaeTcs Meas1eHHOo, opraH AblXaHus umeeT 601bLLION 06BbEM
N OoaeT Mano Kucaopoaa XMBOTHOMY. [bixaTenbHas KaMmepa,
TakKXe, Kak U nuwesapuTenbHasa, A0/MKHA 6bl UMETb BbIXOAHOE
oTBepcTme. Bo3ayx AosmkeH 6bl BXOAUTb HENpPepbIBHO B OAHO
OTBEpCTME U BbIXOAUTb B Apyroe. YTo 3ToO BO3MOXHO, BUAUM U3
pPacCMOTPEHUS YCTPOMCTBA HACEKOMbIX W NTULU, MOHEBOE
BblAENSAOWMNX, NpU NoJsieTe, OrpoOMHYI0 3Heprut. Hacekomble
MMEKT CKBO3Hble Tpyboukun (Tpaxewn), uyepe3 KOTopble TeyeT
Bo34yX. IM HepocTaeT TONbKO BO3AYLWIHOro Hacoca. Bnpouewm,
HeNb3s py4YaTbCs, YTO ero HeT XOTs 6bl Y HEKOTOPbIX HACEKOMbIX.
Y nTuy rpyaHble MYCKYJ/ibl MNPOHWU3bIBAOT MNOAOOHLIMKU XKe
TpybKaMn, XoTss MEXaHU3M ABUXEHUS B HUX BO3AyXa TEMEH: He
TO CTpyuM BO34yXa TEKYT B OAHOM HanpasflieHUU, He TO OHU
KonebnwTca B3ag U Brepen, Kak B NIerknx. ACHO TONbKO, 4YTO

BO3YLLUHOE TeyeHne B 3TUX TpybKaxX Bbl3bIBAETCSA COKPALLEHUEM
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rpyAHbIX MYCKYNOB npu rnonete (Korda MMEHHO W HYXHa

OFpOMHas aHeprus).

HeCoOMHEHHO, YTO 3BOOLUMS BbICLUMX XXUBOTHbLIX AaXe Ha 3emne
Morsia uaTn [pyruMm Xo4O0OM UM AaTb XXUBOTHbIX CO CKBO3HbIM
AblXaTeNbHbIM OpraHoM. Takune cyuwiecTtBa BNOJIHE BO3MOXHbl Ha
MUWISIMOHAX MWINMAPAOB WHbIX MnaHeT. OHU, MOXeT 6bITb,
NOSIBATCS U Ha 3eMse: eCTeECTBEHHO WM/IM UCKYCCTBEHHO, KOraa
yenoesek npuMeTcs 3a npeobpasoBaHMe CBOero Tesna.
dn3nonory 3HaKT, KaKoe MHOXEeCTBO HeAoCTaTKOB UMEKT Tena
Aaxe BbICWIMX XMBOTHbIX. Bce OHU AO0MKHbLI OblTb YCTpaHEHbI
nyTeM ynpaxHeHus, noabopa, CKpewumBaHWs, ornepauun wu
apyrumm  cnocob6amnu. Mbl roBOpuUM TOSIbKO O HEMHOMMx
HecoBepLUEHCTBaxX - Asas npuMmepa. [axe y nogem HeT HU 04HOro
COBEpPLUEHHOro, nnn 6e3yKopm3HeEHHOro, opraHa. 3aMeTuMm, 4YTo
Y MHOIMMX BOAHbIX CYWECTB KUC0pOo4, pacTBOPEHHbIN B BOAE,
BMECTe C Hel ABUXETCS B OAHOM HanpaBfeHun. Hanpumep, y
pbl6 - OT 3eBa K xabepHbIM wenam. MoxeT 6biTb, 6narogaps
3TOMY pblbbl 06X0AATCA TakKMM HUYTOXHbLIM  KOJIMYECTBOM

Kncmnaopoaa, Kakoe Mmbl BnanM B BOAE.

HeobxognMa nn 4yenoBeKy TSAXeCTb M MMEHHO Takasl, KakK Ha
3emne? lpun nogobumn, UM Hapy>XHOM CXOACTBE OpPraHW3MOB

(Npn pasHbiX pa3Mepax, UIn pocTe), TAXKEeCTb NoaaBNaAeT pPoCT
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TeM 6osiee, YeM OHa CUIbHEE. 3HAYUT, OHA XE& YMEHbLIAEeT U
06beM M03ra, a, ciefoBaTeNbHO, U YMCTBEHHbIE CUMbl. BbiXxoauT,

4YTO OHa BpeaHa.

YTO NoNIHOE YCTpaHEHNE TAXKECTU HUCKO/TbKO HE MELLAeT XU3HU,
3TO BUAHO M3 TOro, HanpuMmep, UYTO BOAHble XWBOTHblE, rae
TSXeCTb (MM BECOMOCTb) YHMUYTOXAaeTcs 0bpaTHbIM AaBfIEHNEM
XXUAKOCTU, HUCKOJIbKO He CTpaaatoT. HanpoTtmse, HUrAe pa3smepsl
OpraHM3MoOB He AOCTUratoT Takom 60NbLION BENUYUHBI, KaK B
okeaHaXx. Knt Ha cywe 6ecrnomouwleH, a B BOAE PE3BUTCA Kak
KOTEHOK. XXNBOTHOE, NOCTaB/IEHHOE BBEPX HOraMuU, He yMUpaeT
N HEe CTpadaeT, XOTS TAXEeCTb NnepeMeHsieTc Ha obpaTHyto. TeMm
6onee OHO He CTpaAaEeT B SieXXayeM NOSIOXEHUN, Koraa AaBleHune
cTonba KpoBWM YMEHbLLUAETCH B HECKOJIbKO pa3. Yenosek 1 B 3TOM
NOOXEHUU MOXeT coBeplaThb rnoTaTenbHble,
nuweBapuTenbHble U Apyrue ABWMXKEHUA. BaHHbl, YHUYTOXad
TSXXeCTb 60/bHbIX, BO MHOIMMX ciiyd4asax ux obneryarT, NOMUMO
nekapcTtBeHHoro (TepaneBTuyeckoro) aencreus. OcnabneHHas
TSXKECTb AO0/IHKHA YMEHbLWWUTb MacCy OpraHoB nepeaBuXeHus
(HOr, KpbIIbEB M NPOY.), €CNIN HE YBeNn4mBaeT poCT opraHu3ma.
Ha nnaHeTax C MeHbLIEN TSAXECTb AO/KHbl HabnwaaTbecs

cneayrwmne ABIeEHUA.
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1. YeM MeHblle paaunyc nnaHeTbl UM ee TAXeCTb, TeM

6onblUe poCT opraHm3ama.

2. Ecnn HeTt 3TOro, To opraHbl ABMXeHUS (HOrM M Npou.)

CTAQHOBATCHA O4YeHb cnabbl U TOHKW.

3. Ecnun Het 3TOrO, TO YBEINYNBAKOTCA MPbI>)KKU XUBOTHbIX

NN CKOPOCTb UX ABUXEHUA.

4. MoxeT 6biTb KOMOMHauMs BCeEX Tpex cny4yaes, T. €.
YMEpPEHHOE YBeNNYEHME pOCTa, YMEpeHHoe ocnabneHune
HOXHbIX MNU TPYAHbIX MYCKYJIOB, YMEPEHHOE YCUNEHUE
NPbDKKOB W APYruX ABWMXEHWA. MoryT 6biTb CaMble

pPa3HOOBpa3Hble COUYETAHUSA TPEX KpaMHUX Cly4yaeB.

Ha 6onbwunx nnaHetax C 60AblWION TAXECTbO MONYYUTCS

obpaTHoe.

HO CKaXyT: Kak MOXHO 0060MTUCb 6e3 TAXeCTn - MUCrnapsaTcs
OKeaHbl, pas3fneTuTca aTtMmocdepa, M NnaHeTa ocTtaHeTcs 6e3

TOoro, 6e3 yero HeBO3MOXHa >XU3Hb.

Pazbepemcs no nopsaky. MoxHo nn obontucb 6e€3 BOAbLI WU

BO3JYyXa U B KaKOW CTEMEHU OHW HeobxoamMbl? HYenoBek Nerko
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NPUHOPaB/IMBAETCS K BbICOTaM, rae Bo3ayxa n Kucnopoza saBoe
MeHble. ECTb Takue ropHblie ceneHus. [letn, poxaeHHble TaM,
NepeHoCAT  MpPeBOCXOAHO  HepjocTtaTok  kucnoposa  (HO
NyTEWEeCTBEHHNKN TAroTaTCHa). 340pOBble /H0AM HEKOoTopoe
BpeEMA MEpeHOCAT BYETBEPO YMEHbLleHHOe KOJIMYeCcTBO
kKucnopoga. Ecnn nerkme 6yayT CKBO3Hble, TO OHMU
YAOB/IETBOPATCA elle MeHbLWUM 06beEMOM XMBUTEBLHOMO rasa.
Pbibbl, BMecTO BO34AyxXa, Kak ©Obl AblllaT BOAOW UM
nponuTaHHou... Boga 3ta cTpyutCca B O4HOM HanpasneHnn (130
pTa K >abepHbIM WendaM), KakKk KpOBb W nNuwa BbICLLIUX
XXNBOTHbIX. B BOAe coaepXxutca kucnopoga B 60 pa3 MeHblue,
yeM B aTMocdepe, oAHAKO 3TO pbibaM He MelaeT XUTb. Mano
TOro, BOAHble CylecTBa OT/IMYHO XWMBYT W TOraa, Koraa
Kncnopoza ewie MHOro MeHble. CKaxyT: Ha TO U pblbbs XU3Hb!
Ho uuctbin kncnopoa (6e3 Boabl M aTMOCepHOro asoTta), npu
CKBO3HbIX Jlerkux, 6yaeT pactBopATbCA B KPOBU O4YeHb 6bICTPO
N AaBaTb €ro He MeHblle, YeM MOoJTydalT ero Hawm CyXonyTHble

XNBOTHbIE.

Ho kak xe obontncb 6e3 atMmochepHoro aasneHns? OTcyTcTBue
AAB/IEHUSA BO34yXa WAUM ApYyrouv cpenbl CIAYXUT MPUYUHON
KpOBOTEYEHUN M3 HOCA, FopJla U APYrmMx opraHoB. 2TO NOHSATHO:
KpenocCTb KPOBEHOCHbIX Tpy6oK (cocynoB) oT4yacTu

NOAAEPXKMBAETCA BHELIHUM JAaBneHneM atMmocdepbl. HeT ero
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UNn OHO ocnabnsercd, n BOoT 6osiee cnabble cocyabl HOCa WU
ropna pas3pbiBalOTCA OT Hanopa KpoBu. YenoBek U BbiCliMe
XXMUBOTHble He npucnocobneHbl K cnaboMy  aaBfieHUIO
oKpyXatowen cpeabl. ECn XXe B TAKOBOMN pOXAAOTCH, XUBYT U
BblpacTalT w4uM, TO BCAeacreme 3amedyeHHoW (Jlamapk)
CrocobHOCTM OpraHnaMoB npucnocabnmeaTbCsd K  HOBbIM
YCNOBUSIM UX KPOBEHOCHblIE COCyAbl CTAQHOBSTCA MNpo4vHee, U
XXUBOTHble 6e3 Bpeaa 6yayT CylWecTBOBAaTb B pa3peXeHHOM

cpene.

KoCTu opraHoB ABMXEHUS CBA3bIBAIOTCH TakXXe C aTMOCHEpPHbIM
AaBrieHneM. HeT Bo3gyxa - He 6yaeT u 3Ton cBsA3nU. HO KOCTK He
pacrnaaytca 6e3 gaBfieHUsa BO34yXa, NMOTOMY UYTO OHU CBSA3aHbI
Takxe CYXOXUTNAMU n MNOCTOSAHHbIM Hanps>XeHneM
OKpYy>Xawwmx MycKysioB. YT1o 3TO0 TakKk, BMAHO U3 OMNbITa
MMHACTUYECKNX YMPaxKHEHUN: 4YenloBeK BUCUT Ha pyKax WU
HOrax, NnoABeprasiCb cuse TSXeCcTn, HeCcpaBHEHHO 6onblen, YeMm
Cuna pJasBneHus aTtMocdepbl Ha He3HauuTesNbHble naowaan
LUAPHUPHbBIX COeAMHEeHUNn KocTen. T[locnegHue BCe Xe He
pacnagatTca. M3 3Toro BMAHO, 4YTO OAHOIMO HaNpsXeHus

MYCKYJ/IOB A0CTaTOYHO, YTOObl YAEPXATb KOCTU B COUYSIEHEHUSX.

B pa3spexeHHOW cpeae AO/KHO YCUNUTLCS WUCNApeHue BOAbl B

MNOTOBbIX Xefe3ax U nerkmx. Ho HekoTopble XUBOTHbIe (cobaka)



20

COBCEM He wucrnapstoT Boabl Koxen. Ctano 6biTb, BO3MOXEH
OpraHu3Mm, He Tepswwnn Boabl yepe3 noteHne. ECTb Takmne xe
pacTeHnsa (HeKoTopble KaKTycChbl). YTO Xe BbIXOAUT? BO3MOXHbI
CyllecTBa, HWUCKO/bKO He CcTpagalowme OoT YHUUTOXEHUS
BHelHero aaseneHud. [lpaBaa, ecniuM TakoBbl W nerkuve, TO
XXUBOTHblE HeECnocobHbl 6yayT perynmpoBaTb TeMnepaTypy
cBoero Tena un norubHyt. HOo ecnnm oOHa noaaepXxXuBaeTcs

NOCTOSAHHOM, TO 3TOW OMACHOCTU YyXe He byaerT.

EcTb ewe MHOro ykasaHuii Ha BAUSIHWE AaBneHus cpeabl. Tak,
NEerkne MeKonuTaLWmMx paclmpsaoTCcs CUNOK aTMoCchepHOro
naBneHus. Mbl  HageeMcss BCE XE€ Ha  BO3MOXHOCTb
NpuUcnocobsieHnss U  Nerknx K  OTCYTCTBUIO  JaBNEHUS.
[eicTBUTENBHO, €CNIN NErkme CKBO3Hble U BO3AYX Yepe3 HUX
HENpepbIBHO ABUMXETCSA, TO OHW MOryT nMOTEPSATb CBOW
YMpYroctb, Kak HEHYXHYI, WIN NpUpacTu K rpyaHON KIeTKe.

Bcero pa3bupaTtb TYT HE MOXEM.

Mbl BUAUM TEMEPb, YTO XXUBOTHOE MOXET 060nTUCh 6e3 TaxecTun

U npn MaJioM KOJIM4YeCTBE NMa30B N UX OaBJIEHUA.

Ja Heobxoaum nu mn rasoobpasHbln KUCAOpPO4 WM Apyras
razoobpasHasa nuwa? CosceM HeT. KUcnopon MOXeT XXUBOTHbIM

NMPMNHNMAaTbCA BHYTPb, KaK TnMula, B BWAE €ro HENMNpPO4YHbIX
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COeANHEHUNIN B XNAKOM UIN TBEPAOM BUAE. TaKOBbIX N3BECTHO B
XUMUN MHOXECTBO M WUX OTKPOET ele O4YeHb MHOro XuMmMus
oyaywero. Bo3MoXxHO, 4To notpebyetcsa ocobbin opraH Bpoae
ocoboro xenyaka, oTKyaa kKucnopoa 6yaer NoOCTeneHHo
noctynatb B KpoOBb. WTak, nonyyutcs oOpraHnusMm C ABYyMS
xenyakamum 6e3 nerkmx. OH He TepseT BOoAbl U He cTpaaaeT 6e3
aTMocdepbl. Takme opraHuU3Mbl BO3MOXHblI Ha JIyHe n apyrux
nnaHeTax, He UMeKLWMX aTMochep UIN UMEILWNX UX B OYEHb

pa3pexXxeHHOM COCTOSIHUMU.

CoctaB atMocdep MOXeT ObiTb O4YeHb pa3Hoobpa3HbIM Ans
CYLLEeCTB C nerknmun. He kncnopoa oaAvH AaeT SHEPruio: HaTpun
FOpUT B YrNEKUCAOM rase un xaope. Takux NpuUMEPOB XUMUS
MOXEeT AaTb MHOXecCcTBO. HakoHeu, U y Hac Ha 3eM/ie ecCTb
CYLWleCcTBa, XWUBYyLUME B YrNEeKUCNOTe, He Hyxaawwuecs B
kucnopoae (aHaspobHblie). Ha MUANMOHE MUANUMApAOB MNaHET
OAHOro Hawero 2@PMPHOro OCTpoBa CTO/ILKO pa3Hoobpasus,
CTOJIbKO TBOpPYECTBA, YTO BO3MOXHO TO, YTO HUKAK Tenepb cebe

He MOXeT NpeaAcTaBUTb CaMbl reHUaNbHbIW YeT0BEYECKUN yM.

Hy>xHa nu paxe m nuwa? He Moryt nn 6biTb CyLIEecTBa, He
NpUHMMalOWMe nuwy, T. €. Tnornowatwwne rasbl, BoAay,
pacTeHus, Maco M conu? [NpaBaa, pacTeHUs MOryT MUTaTbCs

OOAHVUMUN MUHEpasibHbIMU BellecTBaMU. HO BCe e 3TU BellecTBa
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MOXXeM MNpUHMMaTb 3a Nuuly OpraHM3MoB. Takxe u aTtMocdepa
NPMHUMAET y4yacTne B 3TOM NUTAHUUN, AaBas TO YINIEKUCIbIA ras,
TO KMcnopon, To a3oT (6onble npu nocpeactee bakrepuin).

ECTb N XMBOTHble, NoaobHble pacTeHnsM. OHW TakxXe MOoryT
NMTAaTbCA HeOopraHnyeckKMMu BewecTBaMu. ITO XKMUBOTHO-
pacteHnsa (3o0o0dgutbl). OHM coaepXXaT B CBOEM Tesie 3eJieHble
KPpYnunHKK (xnopodwunn), npu nNocpeacrtese KOTOPbIX U yyacTumn
COJIHEYHOro CBeTa pasfaralT Yrlekucnbld ra3 BoO3ayXa Ha
yrnepoga wn kucnopoa. Kucnopon Bblaensietcs B BO34yX, a
yrnepog C APYrMMm HeopraHuW4YeCcKuMMm BellecTBamMm obpasyeTr
caxap, Kpaxman, knertdaTtky (yrnesoabl), a30TUCTbIE U Apyrue

OpraHnM4yeckne TKaHu, coCrtaBsidroime TeN0 CywecCcTBa.

OTcroda Mbl TO/IbKO BUAUM, UTO KaK pacTeHUd, TaK N XUBOTHbIE
MOryT CyLWeCcTBOBaTb C NMOMOLLbI O4HON HEOPraHUYeCcKOMN MUK
NpY HaIN4YMM COJSIHEYHOW 3Heprumn. Bce Xxe TyT NpuUHUMaeET
yyacTue atMmocdepa, Boga 1 3eMHasi noyBa. Bo3MOXHa /i XXU3Hb
6e3 NOoCTOSIHHOr0 y4acTust 3TUX 3e€MHbIX 3/IEMEHTOB 3eMNu, T. €.

6€e3 yuyacTus oKpyxatoLwen cpeabl?

MpeactaBuM cebe COBEPLUEHHO WU30/IMPOBAaHHOE 0OCOH6EeHHOE
XMBOTHOE. B HEro He MPOHWUKAKT HU rasbl, HU XWUAKOCTU, HWU
Apyrvue BellecTBa. M3 HEro TakXXe OHM He MOryT U yAanuTbCs.

XnBOTHOE NMPOHM3bIBAETCH TONIbKO SlydaMu cBeTa. BcTtpeuas Tyt
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XN0opodwnnna, pacTBOPEHHbIA B KPOBWU, WU YIJIEKUCIbIN a3 wn
Apyrue npoaykTbl pacrnaga TKaHeW XXUBOTHOIMO, OHM pasnaratoT
NX, COEAMHSIT W B pe3ysbTaTe [alT KUCIopoa, Kpaxmarn,

CaXap, pa3Hbl€ a30TUCTbIE U APYIUE NMUTATEJIbHbIE MaAaTEPWUAJIbI.

Takmum o6pa3oM, Halwle XMBOTHOE NoJlyydaeT BCce Heobxoammoe
ana xusHu. lMuuwa (nogpasyMeBaeTcd To, 4YTO 06bpa3oBaHO B
Tene AENCTBUEM COJIHEYHbIX Jly4yen) n KNCIopoa NpeTBOpPSIOTCS
B TKAHW >XWBOTHOro. Ho nocnegHue onaTb pasniarakrTcs Ha
yrnekucnboll ras v apyrme npoaykTtbl pacnaga (MOYeBUHY,
aMMMak M npou.). NMycTb BCe 3TKU OTOPOCHI HE BbIKMAbIBAKOTCS
HapyXy, a MNOCTynalT B KPOBb W OCTAlOTCAd B OpraHusMe.
CoOJ/IHEeYHble Ny4Yn ONATb OTHOCATCA K HWUM, KaK B pacCTeHUSX K
razoobpasHoOMY U XnakKkomy yaobpeHuto, T. e. npeobpa3oBbiBalOT
NX B KMCNOPOA U NMUTaTeNbHble BewecTBa, KOTOpble NMOMNOJSIHAKT
ybbllb  HenpepbiBHO paboTaloWwmx Yactenm Tena: Mo3ra,
MYCKYJ/I0B M MpoY. DTOT KPYroBopoT COBepLlaeTCcsa BEe4YHO, Mnoka

CaMoe XMBOTHOE He 6yAeT paspyLleHo.

UTO Takoe CywecTBO BO3MOXHO, BMAUM U3 cCreaylowero.
Boobpa3snum kBapueBbin (MU CTEKNSAHHBLIN) MPO3padHbliA LWap,
NpoHu3bIBaeMbln nydyamu ConHua. B HEM HEMHOIroO NOYBbI, BOAbI,
ra3oB, pacTeHUn N XUBOTHbIX. OAHMM CNOBOM, 3TO NOAOOHO,

rpoMagHOro 3eMHOro wapa, ToJibKO B KpOXOTHOM Buae. Kak B
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HEM, TaK W Ha KakKom-HMbyab njaHeTe onpeaeneHHoe
N30/IMPOBAHHOE KONNYECTBO MaTepun. Kak B TOW, TaK M B
APYrom coBepluaeTcss OAMH U TOT Xe W3BECTHbIN KpPpYyroBopoT
BellecTBa. Halw CcTeknsHHbIN Wap W npeacrtasnsieT nogobue
rMNOTEeTUYECKOro cywecrsa, obxoasuwerocs HEU3MEHHbIM
KONIMYEeCTBOM MaTepUN M BEYHO Xusyulero. XXMBOTHbIE B LWIape,
ecim M yMUparT, TO Ha MeCToO MUX PpoXAakTcs HOBble,
nuTarowmecss pacrteHnsasmn. B obuweM, CTekNssHHbIM wWwap

6eccMmepTeH, Kak 6eccMepTHa 3eMns.

Ho cnpalwunBaeTcsl, KakK »Xe MOXET BO3HUKHYTb Takoe XXUBOTHOE,
Macca KOTOpPOro OCTaHeTCs MOCTOSAHHOWM? OHO XWBET, MbICUT,
ABUraeTcs, AONYCTMM, Aa)Xe, YTO He yMupaeT. HO Kak e OHO
caMo poauTcsa n poxaaet? MoXHO BO0bpa3nTb, YTO B NMepBOU
CTagun CBOEN XWU3HM OHO pas3BMBAETCSA, KakK WU 3eMHble
XXUBOTHbIE: nosiy4aeTcs N3  ANLEKIETKMN, nocnegHss
pa3BMBAETCs B noaxoasuwen nutaTtenibHon cpeae (MoxeT 6biTb,
N NpU y4acTUN COTHEYHOW 3HEpPruun), pacteT, AbIWNT, AOCTUraeT
MaKCMMasibHOro pocTa, OonJoAO0TBOPSET UU MPOU3BOAUT ANLaA,
3aTeM NOHeMHory npeobpa3syeTcs (Kak ryceHumua B KYKOJIKY WU
6abouky), TepseT nMoTOoBble Xene3bl, Jlerkue, opratbl
nuieBapeHnsi, MNOKPbIBAETCA HENMPOHMLAEMON KOXeW, OAHUM
CNNTOBOM, U30JINPYETCH OT OKpYXakLlen cpeabl U CTAHOBUTCH TEM

HEeOObIKHOBEHHbIM CyectBoM, KOTOpOE€ Mbl oONMuncasu. OHO
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XXMBET TOJIbKO COJTHEYHbLIMWU Ty4aMKn, HE N3MEHSETCH B Macce, HO
NpoAOoJIXKaeT MbIC/IUTb U XUTb KakK CMepTHoe unm 6eccMepTHoe

CYLLEecTBO.

Konblbenb Takux CcywecTs, KOHe4YHo, naaHeTta, nogobHasa 3emne,
T. €. C arMocdepon M oOKeaHaMU M3 KaKuUxX-Mbo rasos H
Xnakocten. Ho Takoe cpopMUpOBaAHHOE CYLLUECTBO YXXe MOXeT
obutaTb M B NycToTe, B adupe, Aaxe 6e3 TaxecTtn, nmwb bbina
6bl ny4dnctas sHeprus. K cyacTbio, HeaocCTtaTka B HEM HeT.
MUNAMOHBbI MUNAMapaos 6e34eTHbIX U CeMeWHbIX COJIHU,
MOMIOAbIX W CTapblX, HEYCTaHHO €e WCNyCcKalT MHorue
TpUAInoHbl net. Korga e noracalT unm ocnabesatoT, TO
3aMeHSATCA HOBbIMW. DTON OBWUNBHOWM NYYUCTOU SHEPruenm He
MOryT He Mosb30BaTbCA MoAobHblie cywectBa. OHU OKpyXakT
BCe COJIHUA, AaXe He MMelLlue MjaHeT, M NoJb3YHTCS 3TOoMn
aHepruen, 4tobbl XUTb N MbICAUTb. ONa 4yero-HMbyab AOJIXKHA

€ CyLLecTBoBaTb sHeprunsa 3se3a!

Mbl FOBOPUNN O cyllecTBax, NOAOOHbIX 3E€MHbIM pPacCTEHUSAM U
XXMBOTHbIM. Mbl HE BbIXOAUM U3 NpPeaenoB N3BECTHOM HAyKu, HO
Halle BoobpaxkeHne BCe Xe Aano To, Yero HeT elle Ha 3emne,
HO 4YTO BO3MOXHO C TOYKM 3peHUss Hawero y3koro (Tak

Ha3blBAe€MOIo Hayl-IHOI'O) MOHNMMAaHNA BELWLECTBA.
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Mbl noapasymeBaeM 80 - 90 anemeHTOB, Npeobpas3oBaHue UX,
NPOTOHbI, 3IEKTPOHBI N Npoyne paboune rmnoTesbl. Mbl Npuwamn
K BblBOAAM, 4TO OpraHuU3Mbl MOrAM MNpuUCNocobuTbCsa K
MHOXECTBY YCNOBUN XWU3HW Ha OBMINMOHAX MAaHET U BHE WUX.
®opMbl X U DPYHKLUKU, MOHATHO, ropa3no pa3HoobpasHee, 4yeM
Ha 3eM/jie - Yy HawuxX pacTeHMM Wn XUBOTHbIX. CTeneHb
COBepLleHCcTBa - Takxke. Ho nocnegHsasa, soobue, MHOro Bbille
CaMoro BbiCLIero Ha 3emsie. YenosBeyecknim reHMn, B CpaBHEHUM
C Hel, Humyto. U 3TO0 caenanun pa3HoobpasHble YCIoBUS W

obunbHbIE BpeMEHAa, B KOTOPbIX HE MOIJIO 6bITb HegocTaTKa.

Kaxxgas nnaHeta, C TedeHMeM BpeMeHun, obbeanHdaeTcH,
YyCTpaHSeT BCe  HecCcoBeplleHHOoe, AO0CTUraeT  BbICLUEro
Moryuwecrtsa W rnpekpacHoro o6uwecTtBeHHOro YCTPOUCTBA;
BEPXOBHbIN COBET N3bMpaeT 04HOro, KOTOPbIA N YyrpaBasieET BCEN
NJaHETON. DTO CYLWeCTBO eCTb Hanbonee coBepLUeHHOEe Ha BCeW
nnaHete. Kayectsa ero NnoHeMHOry pacrpocTpaHsalTCa Ha BCe
HacesieHMne naaHeTbl, N0 BCE Xe CPaBHUTbCA Mexay cob0ol OHMU

HE MOryT.

Ho HaceneHne nnaHeTbl pa3MHOXAaeTcs N U36bITOK ero HaxoauT
MEeCTO TONbKO B OKpyxatweMm ConHue npocCcTpaHCcTBe. 3JTO
HaceneHve B MunamMapabl pas obunbHee, yeM rsiaHeTHoe. OHO

TaKXe ynpaBadeTcH M36paHHbIM CcOBETOM N €ero npe3ngeHTomM.
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MocneaHnn 6onee coBeplUeHEH, 4YeM npeacenaTesib BbiCLWIEro

coBeTa 0AHOW MNJZIAHETHI.

Ob6beanHATCA TakXe bnmxanwme rpynnbl COMHLU, MJIeYHble
nyTn, 3@upHble ocTpoBa W T. 4. [lpeacrasurenn 3TuUX
06LEeCcTBEHHbIX €ANHUL, BOCXOANAT BCE BbllLE U BblLLE MO CTEMEHU
COBEpPLUEHCTBA. NTak, NOMUMO pPS4A0BOro AO0BOJIbHO
COBEPLUEHHOI0 HaceneHus BceneHHon, HaxoanM
npeacTaBUTENEN MJIAHET, COJIHEYHbIX CUCTEM, 3BE3AHbIX Kyu,
MAEYHbIX nyTen, 3PUPHbIX OCTPOBOB WU T. A. WX BblCOKMe
KayecTtBa TpyaAHO Boobpasumbl. OHM npeactasnaoT nogobue

60roB pa3HbiX CTEMeHEN.

KaxeTtcs, 3aueM obbegnHeHne COSTHEYHOM CUCTEMbI Uan rpynn
conHu? Nyckan, HanpuMmep, Kaxkaasi CosIHeYHas CMCTeEMaA XUBET,
Kak 3HaeT. Kakoe e neno Ao Apyrom conHedyHom cucrtemsl! Ho
BeAb KaxAoe CO/IHUE C ero njaHeTaMm He MNOCTOSIHHbI: OHWU
B3pbIBAlOTCS, YyracakwT, MNOABEPXEHbl Ppa3HbIM KaTacTpodaM.
NMepen HacTynaeHWMEM WX HAAO0 WUCKaTb AN9 HaceneHus
noaxoasilee M He 3aHATOEe MeCTO XUTenbCTBa. Mbl AONXKHbI
3HaTb BCE€  OTHOCUTENIbHO  WHbIX  COJIHEYHbLIX  CUCTEM.
Npeancegatens MX rpynnbl corfacyer obuwme wmHTepechl, AaeT
HY>XHble CBeAeHWd, HanpaBnsgeT Kyada HAaA0 W OKasbliBaeT

coaencreue.
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BO3MOXHbI /I CHOWWEHUSA MeXAy coceaAHUMU CconHUuaMun? Ecnu mol
yXe Tenepb MOXeM MosydaTb O HUX HEKOTOpble CBeAeHus, TO
4YTO Xe MOXeT 6bITb gasnble, Korga npu obutaHum B adupe,
aTMocdepa He 6byaeT npensaTcTBOBaTb MNOYTM 6e3rpaHUYHOMY
yBeNUYEHUIO TenecKkonos, Korga ocBoboanMcs oT

pPa3pyLUUTENbHOW CUJbl TSXECTU U MPOoM.

CeBeT, npasaa, pacrnpocTpaHdeTcs ANSA 3Be34HbIX PacCTOSAHUM
HeAOoCTaTOYHO ObICTPO. EMY HYXHbI roga ang oaoneHuns nx. Ho,
MoXeT 6bITb, B a(pupe Hangem u Apyryr cpeay, 6onee nerkyro
N ynpyryto, 4yem apump (Kak B atMocepe Haxoamm elle apup).
Ee HeBuamnMble kKonebaHMa MOryT AoCTuraTb COCeHWeE COJIHLA
He B roAa, a B AHWN, AaXe 4Yacbl. Tak YTo pa3roBopbl 6yayT MHOro

yAobHee, yeM Tenepeob.

Bce 3TO0 3eMHOe, [AOCTYynMHOE€  MPOCTOMY  HayyHOMY
yesiloBeyeckoMmy yMy. Ho MoxeT 6bITb eLle 6onee BbiCOKas ToOUKa
3peHns, Noka MeHee A0CTynHas. Bce e ee AOCTOBEPHOCTb
ONnpaBAblBAETCA HE TOJIbKO MPOHUKHOBEHHbLIM PacCyZKoM, HO U
cpakTamn. OAHAKO NPUXOAUTCS CTaTb Bbllle LWABNOHHbIX
pabounx runoTes - BCEX 3STUX 3SJIEKTPOHOB, TPOTOHOB,

BOZOPOAOB U Mpou.



29

B camoMm pene, kakoB 6bls1 XO04 Hay4yHOro pasBuTUd, T. e.
pa3Butna  3HaHuMnM? CHavana Haxoaunm  becuymcneHHoe
MHOXECTBO TeN1 C pa3/IN4YHbIMN CBOMUCTBAMU U MPUHUMANU Ux 3a
KopeHHoe n 6ecnpegenbHoe pa3Hoobpasue BelwecTBa. [MoToM
cBenn BCe 3TO pa3Hoobpasme Kk 90 snemeHTaM. HakoHeu,
NnpMWwnAn K ToMy, 4To BCe 3TM 90 nNpOCTbIX Tesl COCTaBJIEHbI
TO/IbKO U3 3/IEKTPOHOB M MPOTOHOB, 3(Up Xe Bblbpocunn 3a
6opT. HO Beab 60bLWNHCTBO (PU3NKOB NpU3HAET eLle adpup, Kak
pabouylo rmnoTesy, Kak Ype3Bbl4aHO pa3pexXeHHOe N yrpyroe
BeLlecTBO, 4acrtuua KOTOporo, rno Macce, B OWIIMOHBLI pa3s
MeHbLUEe, 4YeM MPOTOHbl, U B MWUANMaApAbl pa3 MeHblle, 4YeM
3NEeKTPOHbI2. YTO 3TO 3a CKauku TakuMe Mexay Maccamu yacTtuu!
Ecnn mMaccy npoToHa NpuUHATL 3@ eaMHUULY, TO Macca 3/1eKTPOHa
Bbipa3ntca 1:2000, a adupa 1:(16*10%2). (OTHOLWEHME 3TUX

ymucen 6yaet: 16 6unnnoHoB, 8 MMNIMApAOB N eanHULa.)

JTa NyTaHuua pa3pellaeTcs, ec/im Mbl OTPELIMMCSH OT Y3KOWM

TOYKUN 3PEHNA COBPEMEHHDbIX pa6oqu rMMMoTes.

HacTtosuwasa matepmsa ecTb pe3ynbTaT 3BoAoUMKM 6onee NpocTon

MaTepUU, SNEMEHTOB KOTOPOW Mbl HE 3HaEM.

2 CM. Moo «KMHETUYECKY0 TEOPULD CBETa».
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S Xo4uy ckasaTb, UYTO Korga-To Obi1a Matepus 6osiee nerkas u
ynpyras, cocrtosaBwas wn3 yactuy 6onee Menkux, 4em

3/1eKTPOHbI. MoXeT 6bITb, 3TO 6bISIN YacTuLUbl 3dupa.

Korpa xe 3To 6b1no? [la Beab BpeMd 6eCcKOHeYHOo, Kak
MPOCTPAHCTBO U MaTepuda. Ero ckonbko yrogHo. HMkKakoe 4mncro
He CMOXeT ero Bblpa3nTb. Bce u3BecCTHble M BoobGpakaemble
BpeMeHa - COBEpPLIEHHbIN HY/lb B CpaBHEHUU C HMM. Bo3bmurte

ero AOCTaTOYHO - BOT U NPUAEM K MaTepumn 6onee NpoCcTon.

JTa “npocrtas” ecTb Takxe pe3ynbtaT euwe 6onee “npocrton”.
Koraa-to n oHa 6bina npeobnaaatouwen so BceneHHon. Tak Mbl
MOXeM npogo/ikaTte 6e3 KOoHua WM nNpunuTM K BbIBOAY O
6eckoHe4YyHOW AennMoCcTu MaTepumn, Bcreacreme 6eCcKOHEeYHOCTH

NCTEKLWUX BPEMEH.

Kak XoTuTe, HO cuyuTaTb MPOTOH WAM BOAOPOA OCHOBOIO
BceneHHon, cuymTaTb €ro 3a JAENCTBUTENbHbIA 3/1EMEHT, 3a
HeaenmMMoe, TaK Xe CTPaHHO, KakK CYMUTaTb 3a 3J/IEMEHT COJHUE

U NniaHeTy.

MoxeT 6bITb, KTO-HMbyAb, KakKoW-HMOyAb BenukaH, Ans
KOTOporo BCe Hebo - TO/NbKO Manas 4yactuua MaTtepuu, a

oTA€JIbHblE COJIHUAQ HEBUAUMbLI, TaK Xe€&, KaK HaM daTOMbl, -
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paccMaTpuBass B cBOM “MuKpockon” 3To “Hebo”, HakoHeu,
3aMEeTUT COJTHLA N BOCK/IMKHET paAOCTHO: HAaKOHEL-TO 1 OTKPbIN
yacTuubl B 3ToN “MaTepun”, T. e. conHua. Ho Kak oH owmnbeTcs,

NMPpUHAB COJIHLUA 3a HEAEJ/IMMbIE ATOMBbI.

Tak U Mbl olnbaeMcsi, NPUHSAB 3NEKTPOH, MPOTOH WIN Aaxe
yacTuuy acdupa 3a atoM. Paccyaok n CTopus HayK HaM roBOpUT,

YTO HAlUl aTOM TaK Xe€ CJ/I0OXKEH, KaK MnjiaHeTa Uanm COJIHLUE.

Ho k uyeMmy Bce 310! Kakou npakTtuyeckun BbiBoA! A Xouy
cKasaTb, YTO 6€CKOHEYHOCTU YTEeKLIUX BPpEMEH OTKpbIBAlOT HaM
psii MMPOB, COCTaBJIEHHbLIX M3 BewecTs, Bce 6osiee n 6onee
pa3pexeHHbIX, Bce 6onee n b6osee ynpyrmx (3amMedyeHo, 4YTo C
YMEeHbLlEHMEM MacCCbl 4acTul MUX MNOCTynaTeslbHash CKOPOCTb
yBenmM4ymBaeTcsl, a BMecTte C TeM W ynpyroctb. [loaTomy, C
YCNOXHEeHneMm MaTepun, ynpyroctb  YMeHblUaeTcH, C
pa3fioXXeHnem - yBennumeaeTtcsl). A Xo4y cKasaTb, 4TO
3BOMIOUMS U Hawen Matepumn byaet npoaosmkatbcsl. OHa OacT B
oyaywem Mupsbl, cocTtosilume M3 4dactudyek Bce 6osiee n 6onee
C/TOXHbIX, BCce bonee n 6onee mMmaccnBHbiX. X Takxke byayume
MOKONIEHUS CO3HATENbHbIX CYLLECTB CHadana éyayt npuHuMaTb
3a Hegenumble atoMbl. HO M OHM 6yayT owwubaTbcs, Kak

owmnbaemca Mbil.
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Hy 4TOo Xe mn3 3Ttoro? Yrto Xe aanblie, CKaxet yutaTtenb. A TO,
YyTO 3T, YlleAlwne B BEYHOCTb, 3MOXW CO3AaBasin CYLLECTBA,
KOTOpble AO0CTUraninm COBEpLIEeHCTBA, KakK AOCTUraltT ero
cywecTtBa U3 Hawen mMatepun. Kaxablin paspexxeHHbIn M1up aan
"ceBon" TBepable, Xnakme n razoobpasHbie BewecTBa, KOTopble
N NOCNYXWUnu ans obpasoBaHMsa pasyMHbIX CyWecTB (M3 BeCbMa
TOHKOM MaTepun). Bcex noaobHbix anox 6b110 6e3 KoHua c3aau
n 6es koHua b6yaet snepean. OQHa M3 HUX - HAWaA 3N0Xa, C

HallMMUN Pa3yMHbIMU CyLLECTBAMMU, NoAOOHbIMN 3EMHBbIM.

Yto Xe BbIXoauT? HawmMm BoobpaxeHnem Mbl BUAUM
beckoHe4yHOe 4uCNo 3MnoX B npoweaweMm un obyayuwem, u
COOTBETCTBYlOWME UM cywecTBa. KakoBbl OHWU, UMEIOT JIN Mexay
cobon cBA3b, NposABNAT Nn cebs dyemM-HMbYyab WU MOryT u

nposaBnTb, HE UCHE3AKOT JIN C BOSHUMKHOBEHNEM HOBOW 3MNOXWN?

[MpuBenem npmMmep. IBOJIIOLMOHNPOBASIN XUBOTHbIE U pacTeHUS
3emnn. OHM wMenn OAMH UCTOYHUK - NpOCTENLLYIO
npotonnasMy. [axe MOXHO cKa3aTb - HeopraHU4yecKyto
mMaTeputo. OHa gana npoTonsasMy, U3 KOTOpOW Nosy4vyusncsa psaa
CaMbIX pa3HOObpa3HbIX CyuwecTB. HekoTopble N3 HUX BbIMEPSIU,
HO B obLleM, pa3BuTUE BbICLUMX HE Melasno cyuwecrteoBaTb, 6e3
6onblworo nporpecca, HU3WMM, bonee ApeBHUM, NEepPBOOLITHbLIM.

Mbl BUAMM Ha 3€MHOM MNUPY >XU3HW OAHOBPEMEHHO: bakTepuin,
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MHY30pUN, 4YepBen, HaACeKOoMbIX, pblb, BOAO3EMHbIX,
NpeCcMbIKaLWNXCH, NTUL, MAeKonuTarwmx n Yyenoseka. TonbKo
MOryLecTBO MocCneaHero rpo3mT YHUUTOXEHUEM BpaxKaebHbliX
eMy cyuwects. Ho HekoTopble MOryT 6bITb €My Heobxoaumbl
(bakTepun n pacteHusd), opyrme - co3HaTeflbHbl U MOAEe3Hbl U

eéMyY HET CMbIC/1a YHNYTOXATb UX. OHM ocTatoTCA.

He Tak nun anoxuy, OTpE3bl y>XXaCarlwnXx BpEMEH, COXPAaHWUJIN HE
TOJIbKO TJIOTHbIX CYLIECTB Hallewn 3MNOXn, HO U neryaviwiune
cywecTtBa npoweawnx anox. MHoOrmMe n3 HMUX Mornu MCHE3HYTb,
HO HE BCe€. TMO0JIE3HblE N COBEpPLUEHHbIE MOI/IKN OCTATbCA, KakK

OCTAHYTCA MnoJsie3Hbie NnaamM CyecTtBa.

Mbl paHblle nponoBeaoBasM MNOBTOPSEMOCTb HABMEHUA NN
nepuoanN4YHOCTb MUPOB, X MHOMOKpPaTHOE pa3pylleHne U Takoe
Xe BO3HMKHOBeHMe. OHa U ecTb, HO nepuoabl He COBCEM
CXOAHbl, @ KakK 6bl Kyaa-To cnyckaklTcs BHWU3, M60 aatloT BcCe
bonee CNOXHYIO MaTeEPUIO. DTO MOXHO YynoaobuTb BONHUCTOM
aopore: Mbl TO NogbIMaeMcs NoO HEN, TO ONMYyCKaeMcCsl, MeXAY TeEM
KaKk He 3aMeydaeM, 4YTo 3Ta Aopora, B obweM, HaK/IoOHHa, T. €. C
NCTEYEHNEM KaXXAOro rnepmoga Mbl CTOMM HUXE, YEM paHblue.
HeT KOoHUa, KOHEeYHO, HN nepuodaM (BOSTHAM), HU MOHUXKEHUIO

(CNyCcKy UNn YCNOXHEHMUIO N YNJIOTHEHUIO MaTepun).
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* %k ok

COBOKYNMHOCTb WAEN, TMNOTE3, TE3MCOB, COCTaBUBLUMX coAepxaHue GUN0COPCKUX COYUHEHUN
K.3.Umonkosckoro, cam KoHCTaHTUH SayapaosBud Hassan «Kocmuyeckon dunocodpuen». EE
LeHTpasbHbIM 3/IEMEHTOM CTas0 CMOAE/IMPOBAHHOE C MOMOLLBLI0 HAayYHbIX METOAOB YYEHMUE O CMbIC/e
YKM3HU M NOCTUNKEHUM €r0 B NpoLLecce peasin3aunm HPaBCTBEHHOM NPAKTUKM.

O Ba)XHOCTMU 3TUX UCCNEAO0BAHUI ANA YenoBevyecTBa roBoput yteepxkaeHune K.3.LlMoNKOBCKOro o Tom,
UTO TEOPUI0 PAKETOCTPOEHUA OH pa3paboTan AUWb KaK NpunokeHne K csoum ¢unocopckum
M3bICKaHUAM.

YYEHbIM HaMUCaHO MHOXKecTBO GUNOCOPCKUX PabOoT, KOTOpble MasIOU3BECTHbI HE TOJIbKO LUIMPOKOMY
yuTaTeNto, HO U cneumnanncTam BBUAY UX MHOTONIETHErO 3aMaNyYMBaHMA. ITU KHUMM — NOMbITKA NPOPBaThb
«3aroBOp MONYaHMA» BOKPYT GMN0COdUM PYCCKOTO KOCMMUYECKOTO NPOBUALA.

HoBoe mbilwneHMe HEBO3MOXKHO 6€3 NOMCKA CMbICNA *KU3HU B € 4MHCTBE HAaCeNEHHOFO KOCMOca.
Obpaluanck K ceomm yntatenam, K.3.LlMoNKOBCKMA rOBOPUT:

«llocmaparcb B80ccmaHo8UMbL MO, 4YMO 8 COHME meicayenemuli ymepAaHo
yesioee4yecmeom, omoeiCKameo O6pOH€HHbIU um Cf)UﬂOCOCf?CKUU KOMEHb».

«Bydbme BHUMAMeEsIbHbI, Haripacume ece cussbl, Yymobei yceoume U rNMoHAM®b u3sigeaemoe. »

«3a Hanpsax}eHue, 3a BHUMaHUe 8bl bydeme 803HA2PARCOEHbI, HE CKaXCy CMopuUyero, 3mo
yepecuyp cnabo, Ho beamepHo. Hem cnoe 0718 8bipaxceHus mex bs1a2, KOmopsbie 8bl 1oay4Yume 3a
ceoli mpyd. Hem mepebi 0149 smux 6aa2. 3ma mepa ecmb 6eCKOHEYHOCMb».

K. 3. UnonkoscKkum
«KnBaa BcesieHHaa»
1923 .
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HayyHo-nonynapHoe nsgaHune

KoHCcTaHTWH Dayapaosuy LiInonkoBcKui

«Kocmuuyeckaa punocoopua»
www.tsiolkovsky.org

PykoBoauTenb npoekTa Hukonan KpacHoctyn
AnsainH TaTtbsAAHa Konnakosa, EBreHuii Mpopgaiiko
XoctuHr, CMS Cepren NMonos

Mpurnawaem Bcex NPUHATb yyacTUe B AaHHOM npoeKTe!

Ecnun Bbl XOTUTE U MOXKeTe OKa3aTb CO,EI,E[;ICTBME AaHHOMY MNMPOEKTY,
CBAXUTECb C HamKM No email support@krasnostup.com
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