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PABOTbI K.3.LULUOJIKOBCKOIo

’usble cyuwiectea B Kocmoce

C y3Kk0oM 3eMHOM TOYKHM 3PEHHUS KUBOTHOE COCTABJICHO M3 29 M3BECTHBIX 3JIEMEHTOB. [ JlaBHas
COCTaBHAas YacTh €ro - BOJIa; OHO MOXET BBIHOCUTH TemiiepaTypy He Bbiie 100°C u e nuxke 100 - 200°
U TO B 3TOM COCTOSIHUM OHO HE UBET (0eCuyBCTBEHHOCTb, WJIM aHAOMO3), @ TOJIBKO COXPaHSETCS;
OOJIBIIMHCTBO K€ TpeOyeT ONpeeIeHHON cpeiHelt Temnepartypsbl, oauskoi k 20°L. XKuBotHoe Tpedyer
aTMoc(epsl, conepkalleil KUCiIopoJ U napbl Bojabl. MICTOUHHUK €ro JesTeNbHOCTH, T. €. ABW)KECHUS U
MBICJIH - IPYTHe OPTaHU3MBbI WU B KpaliHeM ciydae, ConHie (3KMBOTHO-pacTeHHs, Wi 300(putsr). [To-
BUIMMOMY, )KUBOTHOE HE MOXET >XKUTh 0€3 aTMoc(hepHOro naBieHus u 6e3 TsukecTH. Teno ero T0KHO
MMETh TEeMIIepaTypy BBHIIIE TOYKH 3aMmep3anus W He Oombine 37 - 40°Ll. 3penmoe XKMBOTHOE HMMEET
ONPEACIEHHBIN POCT.

Jlaxxe BbICIIME )KUBOTHBIE (UETIOBEK) OUEHBb HECOBepLIEHHBI. HanpumMep, HEBeNMKa NpOA0IKUTEIBHOCTD
KU3HM, MaJl M IUIOXO YCTPOEH MO3r W T. J. B CymHOCTM BCe€ 3TO €CTh TOJIBKO PE3yJbTaT
MPUCTIOCOOTIECHNS K yCIIOBUSAM JKA3HH Ha 3eMIIE - TJIABHBIM 00pa3oM K KU3HU Ha IKBATOPE - M MPHU3HAK
HE3aKOHYEHHOTO (UIOTEHETHYECKOTO pa3BUTHA (dBOMIONMH). Ha napyrux turanerax, mpu JIpyrux
YCIIOBUSAX, U CTPOCHHE KUBOTHOTO OyJeT MHOE. 3eMJIsl C TEUEHHUEM BPEMEHHM TOXKE [AcT JIydllee.
Pa30epem no nopsiaKy BCe IaHHBIE O 3€MHBIX OpraHU3Max.

[Touemy XUBOTHOE COCTaBIEHO W3 29 3IEMEHTOB, MOYEMY B COCTAB €ro HE BXOJAT oOcTajibHble 61
9JIEMEHT, HANpHUMEp, 30J0TO, IUIATHHA W MpOY., @ €CIM U BXOAAT, TO CIy4allHO, B HHYTOXXHOM
KOoJHMuecTBe, He urpast Hukakoi ponu? (U u3 atux 29, BeposiTHO, IITYK 9 HE HYKHBI.)

[lepBas mpuumMHa B TOM, YTO >KMBOTHOE MHUTAETCS PACTEHUSMHU, a PACTEHHs KaK pa3 COAEpKaT 3TH
BemecTBa. [loyemy e pacTeHHs COCTaBIEHbI M3 ATUX BemecTB? PacTeHus okpyxeHsl aTMochepoii,
BOJIOW U BOJISIHBIMH MapaMH; OHU OITyCKAIOT CBOU KOPHU B MOYBY. [103TOMY OHU M TOJKHBI CONIEpKATh
9TU BellecTBa. VIMeHHO: BoJa JaeT pacTeHHro Bojopod M Kuciopoi. Ilousa, pacTtBopsick B BOJE,
OO0JIbIIIE BCETO HECET pacTeHUsIM Kanblui, hochop, XJop, cepy, HATpUid, KaJiuii, pTop, MarHui, xKemnes3o,
KpEMHUH, MapraHel, aJlOMUHUN U T. 1. ATMOcdepa JAaeT KUCIOPO, YIIepoa U a30T. B HUUTOKHBIX
KOJIMYECTBAX MOYBA U €€ BOJAA COJiepkKaT U APYTrHe JIEMEHThI, HO UX KOJIMYECTBO MaJlo, IOTOMY YTO 3TO
pEeAKUE BEIIeCTBA WM TSKENbIE W CKPBITHIE B HEAPaX 3eMJIM U MOTOMY Majo JOCTYIHBIC PACTCHHSIM.
Ecam 661 Ha moBepxHOCTH 3eMiTH U B aTMOc(epe mpeodiiaaan HHbIC JIEMEHTHI, TO K COCTaB JKUBOTHBIX
1 pacTeHUH OB OBl APYTOM.

Ha moBepxHOCTH MaHEeT, OJU3KUX K COJHIIAM, OOJBIIE TSHKENBIX 3JIEMEHTOB M TIOTOMY TaM B COCTaB
OpPraHWU3MOB JOJDKHBI BOWTH TsDKENbIe dJeMeHThl. HaoOopoT, Ha IuiaHeTax, yJalleHHBIX OT COJIHII,
BOIILUTH OBl B OpPraHU3MBbI OOJIee JIETKUE BEIISCTBA, TaK KakK TaM UX Oosblre. YUelmoBeK JOObUT TSHKEIbIe
METaJUThl M3 HEIp 3€MJIM M CHeJNall, HalpuMep 30JI0TO, YaCThI0 CBOEro Tena (3yonl u mpod.) BooOre,
COCTaB >KUBOTHLIX U Ha 3eMJIe elle MOXXeT n3MeHUThCca. Kakol »xe BeIiBOZ? Bee BemiecTBa roasTes IUIst
CO3J]aHUsl OPraHU3MOB, NPHU MOAXOASAMIMX YclIoBUAX. HyXKHO aymaTh, 4TO Ha KaxJAOW IUIaHETE,
coo0pa3HO BeIlecTBaM €€ MOBEPXHOCTH, yAaneHuio oT CoJiHIIa, CBOMCTB IMOCJIEAHETO, TEMIlepaType
TUTAHETHI ¥ IPYTUM YCIIOBHSIM, MPe00IaatoT B OpraHu3Max caMblie pa3HOO0pa3HbIC BEIIECTRA.

JKuBoTHOE COCTOMT M3 TBEpABIX Tel M >Kuiakux. Ho Benp He ojiHa Boja >kuaka. HampoTuB, Ha
ynaneHHsix or CoJjiHIIA TUTaHeTax - BOOOINE MPU HU3KHX TeMIleparypax - BOJAa €CTh MHHEpal, a
peo0IIaaronue KUAKIE BEIIeCTBA UMEIOT JIPYTOM COCTaB; HAPUMED JKHUIKAsl YTICKUCIIOTa, pa3HbIC
Macia, CIUPTHI, YIIIEBOJOPOIbI, YIIIEBOABI, )KUIKHE Ta3bl U T. A. OHKU OBl U BOILIM B COCTaB MOPEH U
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OpraHU3MOB. Taxoxe Ha OIUBKUX K COJIHIAM INNIaHCTax Halllnk TBEPAbIC TCIId ObUIH OBI TaM KHUAKHUMH U
MOTJIA ObI BOMTH B COCTaB KMBOTHBIX.

ATMocdepa Ipyrux ImiaHeT TaKkkKe MOXKET UMETh MHOM cocTaB. Ha XonmoIHbIX m1aHeTax npeobiaga Obl
BOJIOPOJ, Ha OJMM3KHUX - BOASHOW Tap WM JAPYTUE KHUAKOCTH, OOpalleHHbIe B Ta3bl, OJarogaps TErly.
N3 stOoro chenmaem HOBBIM BBIBOJ: HA XOJOJHBIX M Ha JKapKUX IUIAaHETaX BO3MOXHBI CYIIECTBA,
COCTaBJIEHHBIE U3 T€X MOpPEH, aTMOCc(ep 1 MOUYB, KOTOPBIE CYIIECTBYIOT Ha IJIaHETaX.

JleicTBUTENBbHO JU ISl OOWMJIBHOTO PAa3BUTHS KU3HU HY)KHa TEMIIepaTrypa Cpefbl, KoJeOromasics
okoJio 25° 1. MsI Buaenn, YTO HU BBICOKAsl, HU HU3Kas TEMIIEpaTypa HE JUIIAECT IUIAHEThl OKEAHOB U
aTMoc(ep - TOJIBKO APYroro cocraBa, a CJI€lI0BaTENbHO, HE JIMIIAeT U KUBOTHbIX. [locnennue OyayT
COCTaBJICHbI U3 JKUJKOCTEH M ra3oB, MOAXOAUINX K CPEIHEN TeMrepaType AAaHHOM IUIaHEThl. 3HAYMUT,
camas pa3HOOOpa3Has TeMIlepaTypa He MPEmsITCTBYyeT O0raToMy pa3BUTHIO HA HUX JKU3HU. MBI BUANM,
YTO JIa)K€ HalllM OpraHU3Mbl NIPUCIIOCA0INBAIOTCS K HU3KOM Temneparype. Ho, koHeuHo, 3T0 Hanbosee
HECOBEPILEHHbIE CYILIECTBA WJIM PAa3yMHBIH 4YeJIOBEK, YMEIOIIMH Orpagurh ceds OoT XoJjoja
HCKYCCTBEHHOW OOCTAaHOBKOH, KOTOpas CTOMT €My CTPAalIHOTO HampsbkeHus cwi. Ho Benb ceBepHbBIC
KUBOTHBIE TIEPECETISIOTCS U3 TEIUIBIX CTPaH, POJUHA MX - HKBATOP, OHU HE MPUCIIOCOOJICHBI K CypOBOMY
KJIUMATy. TOJIBKO COTHM ThICAY JIET MOTJIM 3TO CAEJATh - MPUTOM JJIsI HEMHOTUX. [103TOMY mHBIIIHOTO
LBETA XU3HU B YCJIOBHUSAX 3UMbI U IOJIIPHOI'O KJIMMAaTa MbI IOKa €lle He BUAUM. Brpouem, rimaBHas
MPUYMHA CKYAOCTH XOJIOAHBIX CTPAH - OTCYTCTBUE COJTHEUYHON SHEPIHUH.

Temnepatypa Tena Beicux cymecTB 3emin Onu3ka k 37°C. [louemy 310? Ponuna xu3nu - skBarop. B
BoJax ero Havanach *u3Hb. ([IpuumHa - paBHOMEpHOE TEIIO W OOMIIME COJHEYHOW HHepruu.) Tam
CpelHsisi Temmeparypa Bojbl kojebanack okosio 25°C. DTo U ecTh TeMIeparypa MepBbIX >KMBOTHBIX,
pasrap JKM3HM KOTOpBIX, €€ SPKO€ IPOSBIEHUE COOTBETCTBOBAJIO HMEHHO JTOM TemIeparype.
JKuBOTHBIE NPUHUMAIN TEMIIEPATYpPy CpEIbl, BBIHOCUJIM W HU3KYI0 M BBICOKYIO TeMIepaTypy, HO
YyBCTBOBaJIM ce0sl XOpOIIIO TOJILKO TPU CpedHe Temmeparype cpenbl. bmaromaps cinaboii sHeprum
’KU3HH MEPBBIX CYILECTB, UX TeMIepaTypa Oblja JUIIb HEMHOTO BBIIIE TEMIIEPaTypbl CPEb.

Ho siBUIMCH TEMTOKPOBHBIE ¢ MOTYYUMHU IPOSIBICHUSMH KU3HU. BenencTBue 3Toro (TerioTsl, TOPeHus
WIA XUMHYECKUX IPOILECCOB BHYTPH JKMBOTHOTO) TeMIepaTypa HMX Tella CHJIBHO IOBBICHIIACH B
CpaBHEHHH CO CpeAHel TeMriepaTypoii cpeabl. MTak, TemmnepaTypsl )KUBOTHBIX BCETO HECKOJBKO BBIIIE
CpemHel TemrmepaTyphl IUIaHEThl. A Tak Kak TeMIepaTypa MOXeT ObITh camasi pasHooOpasHas, TO U
TeMIleparypa >KUBOTHBIX Takxke. OIHM OYEHb TOPSYM, IPYTHUE XOJOAHBI, KaK JIeJ - C TOYKH 3PECHUS
yelioBeka. Sl He TOBOPIO MPO T€ CiIyyau, KOIrja TeMIeparypa Cpellbl HECKOJIbKO BBIIIE TEMIIEpaTyphl
KUBOTHOTO. B 3TOM cilyyae TEIIOKPOBHBIM TI'PO3UT CMEPTh, TaK KaK MO3I (HarpeThlil) mpekpariaer
CBOIO AEATEIbHOCTh. HO TOrIa KOXa MM JIETKHe UCTIApSIOT BOAY, MOTJIOMIAETCS TEIUIO OT Tella U MO3T
COXpaHSeT HOpMalbHYIO Temmeparypy. s J>KM3HH emle HY)KHO M HEKOTOpOEe MOCTOSTHCTBO
Temmneparypbl. Pe3koe konebanue ee rHOEIBHO /ISl BCAKOTO OopraHu3Ma. Tak, Ha HEMHOTHX TUTaHETax,
BCer/Ia oOpaleHHbIX 0HOM cTopoHO# K ComHILy, TeMriepaTtypa kojebmercs oT 250° xomona g0 150° u
Oosnee Tema.

Kak Tyt %wuth? Kak Ob1 HU ObUTa BeTMKa Pa3sHOCTh TEMIIEPAaTyphl Ha BHEIIHEH 4acTH IUIaHETHI, 3TO eIlle
HE HCKIIOYACT JKU3HU, TaK KAK BHYTPEHHOCTb IUIAHETHI COXPAHAET IIOCTOSHHYIO TEMIIepaTypy.
JKuBoTHBIE, PO HOPBI, B HUX U HAWYT CIIACEHUE KAaK OT YPE3MEPHOM Kaphl, TAK U OT CUJIBHOT'O XOJIOJA.
OnHako NOJOXKEHHE HU3IIMX CYIIECTB TyT OecroMmomiHo. Hauano pa3BUTHS XKHU3HU, NMPU 3TUX PE3KHUX
TEMIIEpAaTypPHBIX KOHTpAacTax, 3aTpyJHUTENBbHO. BceMy, KOHEYHO, €CThb IIPENEHbI, TaKkKe U
BBIHOCJIUBOCTH HM3HU. MecTamM, HEyJOOHBIMH MJIsi JKM3HM HU3LIMX CYILIECTB, MOTYT 3aBJaJeTh
CO3HATEIBHBIC, C BBICIIUM Pa3BUTUEM 3HAHUSA U TCXHUKU.

HeoO6xomqumo nm ComnHIle I CYIIECTBOBAHUS >KMBOTHBIX? ODHEPTHsl COJIHEUHBIX JIy4ed OYCHB
pacripoctpaneHna Bo BcenieHHOM: B 0JHOM D(PUPHOM OCTPOBE HACUUTHIBAIOT O MUJUIMOHA MUJUTAAPIOB
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MOJIOJIBIX M CTapbIX COJHII, WCITYCKAIONIMX HEYCTAaHHO CBOM Jy4H. [IOHSITHO, 4TO OOJIBITMHCTBO
KUBOTHBIX CYIIECTBYET COJIHEUHOW sHeprueil. Ho Bce e 3TO CyIiecTBOBaHHE MOKET COBEPIIATHCS
CUJION JIpYyrou Kakou-HUOYab SHepruu. Tak, COIHIIA BPEMEHHO MOracaroT, yJAaJIeHHbIE TUIAHEThl TOYTH
HE MMEIOT COJHEYHBIX JIy4ei, HO 3TO €Ille He yramaeT cpaly HMX >KU3HU. Bwicokas TemriepaTypa u
XUMHYECKasi SHEPTHS €IlIe JO0JTO COXPAHSIOTCS BHYTPU XOJOIHBIX C MTOBEPXHOCTH HEOECHBIX Tell. U 31O
JaeT BO3MOYKHOCTB €I JIOJITO COXPAHSATh M MPOJI0JDKATH KU3Hb OPraHU3MOB. TONBKO HET 0COOCHHOMU
HaJJOOHOCTH TIUTATHCS STHUMHM JKAJIKHMH OCTaTKaMW HEOECHOU PHEpPruu, pa3 €CTh €€ CKOJIbKO yTOIHO B
BHJIC TBUIAIOIMINX COJHIL. TeOopeTHUecKH, BCSKas dHEPTUsS MOXKET MOJJIEPKHBATh JKU3HB, HAIPHUMED:
SHEPTHs JABWIKEHHUS W BpAICHUS IUIAHET, CHJIA TATOTEHUS, TEIUIOTa, aTOMHAs SHEPTHS W JIPyTHE €
Buibl. Kakum 00pa3oM - B 3TO BXOJUTH MBI HE Oy/IeM.

BaxxHoe 3HaueHHME UMEET MO3I KMBOTHOIO. MOXET JM OH YBEJIUYUThCA MPU TOM K€ POCTe M
Hackoibk0o? KoHeuHo, Ooiplliee 3HAUEHHE HMEET CTPOCHHE MO3ra, HO U 00bEM MO3ra KadecTBO
XOpollee, yBeTU4MBas MaMsTh MU YMCTBEHHbIE CHJIbl. Pa3 Mbl MOXEM HOCUTBH TSKeENble TPY3bl, TO
oueMy e He MOXKeM HOCHUTh 0o0Jiee MAacCHBHYIO ToIoBY? MexaHHKa MOKa3bIBAET, YTO 00bEM MO3Tra
0e3 BCIKOro ymepba MOXKET YBEIWYHUTbCS pa3a B JBa, Tpu. Iloka sTomy, OJHaKo, BCTpeuaeM
npenstcTBusi. C OAHON CTOPOHBI, YBEIMUMBAIOTCS TPYIHOCTH POJOB, C JIPYroil - pa3BuUTHE Mo3ra (B
NEepPBOil CTauK) BEJET K Y3KOW HPaBCTBEHHOCTH; YEJIOBEK OTPEIIAeTCs OT ceOs B MONb3Y ONMKHUX U HE
OCTaBJIIET MOTOMCTBa. Bo BTOpOH cTaauu 3TO k€ pa3BUTHE BEAET K MECCUMU3MY, KOTOPBIH yOuBaeT
CBETJIBIC HAJNICXK/bI, YCTPAIIAET W CIYXXUT MPUYMHOIO HEPBHBIX PACCTPOICTB, OOJIE3HM W paHHEH
cMepTH. TOJIBKO B TPEThEW CTauu - MPHU BBICILIEM PA3BUTUM 3HAHMS U yYMa - MOJIy4aeTCs HEKOTOPOE
paBHOBECHE MEXKIY STOM3MOM M aJbTPYHW3MOM, KOTJa YEJIOBEK HAYMHAET CO3HABATh HEOOXOIUMOCTH
3a00ThI TaKXkKe U 0 cebe U O CBOEM IIOTOMCTBO.

[lepBas mpuumrHa MOXET OBITH YCTpPaHEHA MPEKACBPEMEHHBIMH POJAMU U TOCIEIYIOUIIM Pa3BUTHEM
3apoJibliia B 0CO00M MCKYCCTBEHHOM cpene. YenmoBek MomKeH Kak Obl BEPHYTHCSA K MEPHOAY HOIICHUS
auil  (OTHLBI, TMpecMbIKaromecss W T. JA.). BrTopas W TpeThs NPUYUHBI  yCTPAHSIOTCA
MIPEAOCTOPOKHOCTMUA BO BPEMSI Pa3BUTHUS IEPBOM M BTOPOM CTaAMM M HEMEIJIEHHBIM pPAa3BUTHEM
TPEThEH, poXKIAIOIIEH ONTUMH3M, OJ1aro1apsi BHICIIUM 3HAHUSM, IPOHUKHOBEHUIO B ITyOUHY HPUPOIBI
1 BBICOKOH MYJIPOCTH.

Ho BenmnunHa mMo3ra MOXET TakX € BO3pacTaTh BMECTE C MPOMOPIUOHAIBLHBIM YBEJIUYEHUEM BCETO
x®uBOTHOTO. Ha 3emiie yBenWYeHUIO poOCTa MPEMSITCTBYET CUJla TsDKECTH. MexaHuka CTporo
JIOKa3bIBAET, YTO Macca MO3ra CXOJHBbIX Mo (opme (MOoJ0OHBIX) KUBOTHBIX MPOMOPLUUOHATIBHA KOy
YMEHBUIECHUSI CUJIbI TSKECTH, KOTOPOW MOABEpraroTcs *KUBOTHbIE. Tak, Ha Mapce n Mepkypuu, rae
TSOKECTh B JIBA pa3a MEHBIIE, YeM Ha 3emje, 00beM Mo3ra Mor Obl OBITH pa3 B § Ooiible, 4eM y Hac, -
KOHEYHO, I TOHW K€ BHEIIHEW (POpMBI )KUBOTHBIX. PocT 3THX cymiecTB ObLT OBl B 1Ba pa3a OoJbIIIe,
gyem Ha 3emute. Ha JlyHe poct 0611 Ob1 B 16 pa3 Gonbire, a Macca Mo3ra B 216 pas.

OTOT BBIBOJI MEXaHWKH HE OTHOCHUTCS K BOJHBIM CYIIECTBAM, HOO TSHKECTh WX YHHUYTOXKACTCS
MPOTUBOJICHCTBHEM BOABI. B BOJie MOTIIM OBl MOSBUTHCS KUBOTHBIE ¢ OOJBIIMM MO3roM. Ho B Boze
HEBO3MOXKHA WHIYCTpHUsS (HENb3sS Pa3BOJWTH OTHS), Majo KHUCJIOPOJaa, COTHEYHOW SHEpPruu (CBETa) M
MOTOMY TaM >KU3Hb HE MOIILIA U HE MOXKET MOUTHU JIaJeKo.

Korma genoBek mocenuTcs B ICKYCCTBEHHBIX JKHIIMIIAX, B 3dupe, T. €. yiner oT 3emiu, moOeauB ee
TSKECTh, TO TaM, B 3pupe, Mex Ay IIaHeTaMu He OyAeT MPEensTCTBUS Il 00bEMHOTO Pa3BUTHS MO3Ta,
€CJIM HE CUUTATh CIOXKHOCTU OOJIBIIIOTO MO3Ta M MUTAIOIINX €r0 OPTaHOB, KOTOPbIE, KOHEYHO, TOJIOKAT
MpeAEI U Pa3BUTUIO MO3TOBOM MaccChI.

IToka >xe uenoBek Ha 3emJie (4acTh YeIoBevYecTBa 00s3aTEILHO OCTAHETCS Ha 3eMiie), 10 TeX Iop 00beM
MO3ra MOXET YBEJIMUUTHCSA TOJBKO B 2 - 3 pa3a. byjer HekpacuBo, HO KO BCEMY MOYKHO NMPHUBBIKHYTb.
Kpacora - Bernip yciioBHas U CyObEKTUBHAS.
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Jlerkue MIICKOMMTAIONIMX WMMEIOT KpallHE HECOBEPIIEHHOE YCTPOMCTBO. OJTOT OpraH JIOJDKEH
npeoOpa3uThcs. Bo3pMeM B mpumep MUIIEBApUTENBHYIO TPYOKY. Y HU3IIMX CYIIECTB OHA UMEET BXOJI,
HO He MMeeT ocoboro Bwixoja. [lepeBapeHHbIE OCTATKM MUINK BBIACISIIOTCS M3 TOTO XK€ OTBEPCTHUS, B
Kakoe BXonAT. Tak, capaHya M3BepraeT Kajl pToM. DTO 3aMeaiseT mporecc numeBapenus. [loatomy
BBICIIIHE KUBOTHBIE 003aBEJIHCh BBIXOJHBIM OTBepcTHEM. OHU B3sUTH TEM IEPEeBEC HaJ HE WMEIOIUMHU
ero. [IpumuTHBHOE KpOBOOOpAIIEHHE TOXKE OBUIO BOJHOBBIM (B3ax W Briepexn). IlopsaodHblii Hacoc
(cepare) 1 KPyroBoe IBMKEHUE KPOBH - TOJIBKO Y BBICIIINX.

Taxke U nerkue OOJBIIMHCTBA MIICKONMMTAIONIMX, BOWMpas BO3AYX M H3BJIEKas U3 HEro KHUCIOPO[,
BBIJICJISIIOT TPOAYKTHI JBIXaHUS 4Yepe3 TO e OTBepcTue. biarogaps 3TOMy OKHCIEHHE KPOBU
COBEpILAETCS] MEIJICHHO, OPTaH JIbIXaHUs UMeeT OOJIBIION 00BEM U JJaeT Majlo KUCJIOPO/ia )KUBOTHOMY.
JlpixaTenpHass Kamepa, Tak K€ KaK W THIIEeBAPUTENbHASA, JOKHA Obl MMETh BBIXOJHOE OTBEPCTHE.
Boznyx momxen Obl BXOAWTH HEMIPEPHIBHO B OJTHO OTBEPCTHE M BBIXOAHUTH B pyroe. YTo 3TO BO3MOXKHO,
BUJIUM M3 PACCMOTPEHHs YCTPOMCTBAa HACEKOMBIX M NTHI], MOHEBOJE BBLICISAIOUINX, NPU TOJETE,
OrpOMHYI0 3Hepruro. HacekoMble UMEIOT CKBO3HBIE TPYOOUKH (Tpaxeu), yepe3 KOTOpble TeYeT BO3IYX.
WM HenocTaeT TONBKO BO3AYIIHOTO Hacoca. Brpodem, Hemb3s pydarbes, YTO €ro HET XOTs Obl y
HEKOTOPBIX HACEKOMBIX. Y MTHUIl TPYJHbIE MYCKYJbl IPOHU3BIBAIOT MOJOOHBIMU XK€ TPYyOKaMM, XOTs
MEXaHU3M JIBKCHHS B HUX BO3JyXa TEMEH: HE TO CTPYU BO3JyXa TEKyT B OJJHOM HaIpaBJICHUH, HE TO
OHU KOJIEONIIOTCS B3aJ M BIEpes, Kak B JETKUX. SICHO TOJIBKO, YTO BO3AYIIHOE TE€UEHHE B ATUX TPyOKax
BBI3BIBACTCS COKPAIICHWEM TPYJHBIX MYCKYJOB IMpHU mojere (Korma MMEHHO W Hy)KHAa OTpOMHAast
SHEPrus).

HecomHEHHO, 4TO 3BOJIONMS BBICHUIMX JKMBOTHBIX Jlake Ha 3eMJjle MOIJIa WATU APYTHMM XOAOM M JaThb
’KMBOTHBIX CO CKBO3HBIM JIbIXaTEJIbHBIM OpraHoM. Takue CyIecTBa BIIOJIHE BO3MOXKHBI Ha MHJITMOHAX
MWIIHAPAOB UHBIX IU1aHeT. OHHU, MOXKET OBbITh, OABATCSA U Ha 3eMJle: €CTECTBEHHO WJIU UCKYCCTBEHHO,
KOIJia 4eJOoBeK NpHUMETCs 3a IpeoOpa3zoBaHue cBoero Tena. dusnonoru 3HAKOT, KAaKOe MHOXKECTBO
HEJOCTAaTKOB MMEIOT Tela Ja)Xe BBICHIMX XUBOTHBIX. Bce OHM MOIKHBI OBITH YCTpaHEHbI IIyTEM
yHOpaXKHEHUs!, 1oa0opa, CKpEeIIMBAaHUsA, ONepaluil M JIpyrMMu crocoOamu. MbI rOBOpUM TOJBKO O
HEMHOTHX HECOBEpILIEHCTBaX - Ui npumepa. Jlaxe y JroAeldl HET HM OJHOTO COBEPILIEHHOTO, WM
0€3yKOpPHU3HEHHOr0, OpraHa. 3aMeTHM, YTO y MHOTUX BOIHBIX CYILECTB KHCIIOPOJ, PAaCTBOPEHHBIN B
BOJIE, BMECTE C HEIO IBM)KETCS B OJJTHOM HampasieHuu. Hampumep, y pbI0 - OT 3eBa K xKaOEpHBIM LIEIISM.
MoxeT ObITh, 67aroapst STOMy pbIObI 00XOAATCA TAKMM HHUYTOXKHBIM KOJMYECTBOM KHCIIOPO/a, KaKoe
MBI BUIUM B Bojie. HeoOxonnma ju yenoBeky TsSKecTh U MMEHHO Takas, kak Ha 3emue? [Ipu mogobun,
WIM Hapy»XHOM CXOJCTBE OPraHM3MOB (IIpH Pa3HBbIX pazMepax, WU POCTE), TSHKECTh MOJABISIET POCT
TeM Ooiee, yeM OHa CHUJbHEE. 3HA4YMT, OHA K€ yMEHbIIAeT M 00BbEM MO3ra, a CIeJ0BaTelbHO, U
YMCTBEHHbIE CHJIBL. BBIXOUT, YTO OHA BpegHa.

UTO mojaHOE YyCTpaHEHHE TSHKECTH HUCKOJBKO HE MEIIAeT KM3HM, 3TO BUJIHO W3 TOTO, HAIPUMEP, UYTO
BOJHBIC JKMBOTHBIC, T/IE€ TSKECTh (MM BECOMOCTH) YHUUTOXKAECTCS OOpPATHBIM JABJICHHEM >KUIKOCTH,
HUCKOJIbKO HE cTpajnaiT. HampoTuB, Hurzae pa3Mepbl OpraHM3MOB HE JIOCTUTAIOT TaKOW OOJBIION
BEJIMYMHBI, KaKk B okeaHaX. KuT Ha cyiie OecriomolieH, a B BOJIE€ pPEe3BUTCS KaK KOTEHOK. YKMBOTHOE,
MOCTaBJICHHOE BBEPX HOTaMH, HE YMHUPAET U HE CTPAJACT, XOTS TSHKECTh MepeMeHsIeTcs Ha 0OpaTHYIO.
Tem Oosee OHO He CTpajaeT B JiekKadyeM IMOJIOKEHUH, KOTJla JaBJIeHHE CTOJI0a KPOBU YMEHBbUIAEeTCs B
HECKOJIBKO pa3. YenoBeK U B 3TOM IOJIOKEHUH MOKET COBEPILATH INI0TATENIbHbIE, TUIIEBAPUTENIbHbBIE U
NpyTHe NBWKEHUs. BaHHBI, YHUUYTOXas TSHKECTh OOJBHBIX, BO MHOTHX CITy4asX X 00JErdaroT, TOMHUMO
JIEKapCTBEHHOTO (TEpareBTHUYECKOT0) neicTBusa. OcimalieHHass TSHKECTh JODKHA YMEHBIIUTH Maccy
OpraHoB MEPeIBIKEHUS (HOT, KPBUILEB U MPOU. ), €CITU HE YBETUYMBACT POCT oprannu3Ma. Ha mianerax ¢
MEHBIIIEH TSHKECTHIO TOJKHBI HAOI0IaThCS CIIETYIOINE SIBICHUS

1. Uem MeHblIIe painyC MJIaHEThl WIH €€ TSXKECTh, TEM OOJIbIIIEe POCT OpraHU3Ma.
2. Ecniu HeT 3TOro, To opraHbl ABUKEHHS (HOTH U IIPOY.) CTAHOBSTCS OU€Hb CJ1a0bl U TOHKH.
3. Eciii HeT 3T0ro, TO yBEJIMUUBAIOTCA MPBIKKH KUBOTHBIX WM CKOPOCTb MX JABUKCHHUS.
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4. Mosxet ObITh KOMOMHALIMS BCEX TPEX CIIy4aeB, T. €. yMEPEHHOE YBEIUUYECHHUE POCTA, YMEPEHHOE
ocnabyieHue HOKHBIX WIH TPYAHBIX MYCKYJIOB, YMEPEHHOE YCHUIICHHUE MPBIKKOB U IPYTUX JIBUKEHUH.
MoryT ObITh caMble pa3HOOOpa3HbIE COYETAHUS TPEX KpalHUX CIy4Yaes.

Ha Gonpmux mraneTax ¢ OOJIBIION TSKECTHIO MOJTYUUTCS 00OpaTHOE.

Ho ckaxyT: kak MOXHO OOOWTHCH 0€3 TSIKECTH - HCHapsATCs OKEaHbI, paslIeTUTCS arMmocdepa, U
IUTaHETa OCTAaHETCs 0€3 Toro, 0e3 4Yero HEBO3MOYKHA YKHU3Hb.

Pazbepemcs mo mopsimky. MoxHO M 000HTHCH 0€3 BOJABI M BO3AyXa M B KAaKOW CTEMEHU OHU
HeoOxoauMbl? UYenmoBek JErKo MPUHOPABIMBACTCS K BBICOTaM, TJE BO3AyXa M KHCIOpOAAa BABOE
Menbine. Ecth Takue ropueie cenenus. JleTu, pokIeHHBIE TaMm, EPEHOCST MPEBOCXOMIHO HEIOCTATOK
KHCIIOpOo/ia (HO MyTEUIECTBEHHUKHU TATOTSTCS ). 370POBBIE JIIOJIU HEKOTOPOE BPEMsI IIEPEHOCSAT BUETBEPO
YMEHBIIEHHOE KOJIMYECTBO KHciopoaa. Eciu nerkue OynyT CKBO3HBIC, TO OHH YAOBIETBOPATCS €IIE
MEHBIIUM OOBEMOM JKUBUTEIBHOTO Tra3a. PpIObI, BMECTO BO3AyXa, Kak OBl JBIIIAT BOJOW WM
MPONUTAHHOM... Bosa 3Ta cTpyuTCst B 0THOM HampaBieHHH (M30 pTa K KaOepHBIM MIETSIM), KaK KPOBb U
NI BBICHINX )KUBOTHBIX. B Boze conepxurces kucinopoaa B 60 pa3 MeHbIle, 4eM B aTMocdepe, OHAKO
3TO pbIOaM He MelIaeT KUThb. Majio Toro, BOJHbIE CyILIIEeCTBAa OTIMYHO KUBYT U TOT/Ia, KOTJa KUCIOpOIa
emie MHOTO MeHbIe. CKaxyT: Ha TO U peIObs Ku3Hb! Ho uncTsiil kucimopos (0e3 Boasl 1 aTMOC(EPHOTO
a30Ta), IPU CKBO3HBIX JIETKUX, Oy/J€T PacTBOPATHCS B KPOBH OYEHH OBICTPO M JJaBaTh €r0 HE MEHBIIE,
9YeM TOTy4aroT €r0 HAIlli CyXOIYTHBIE )KHBOTHBIC.

Ho xak xe oboriTucek 6e3 armocdeprnoro nasierusi? OTCyTCTBHE JaBICHHS BO3AyXa WIH IPYTOU CPEbl
CIIy)KUT TPUYMHONW KPOBOTEUEHHWH W3 HOCA, TOpJia W JPYTHX OPraHoB. DTO TOHSATHO: KPEMOCTh
KPOBEHOCHBIX TPYOOK (COCYZ0B) OTYACTH MOACPKUBACTCS BHEITHUM JlaBlieHHEeM atMocdepbl. Het ero
WK OHO Ocya0sieTcs, U BOT Ooiiee cialdble COCyJlbl HOCa M ropia pa3pbIBalOTCS OT HAmopa KPOBH.
UYenoBek W BBICIHINE KUBOTHBIC HE MPHUCTIOCOOJICHBI K C1aboMy JaBJICHUIO OKpykarouieh cpeasl. Eciau
K€ B TaKOBOWM POXKIAIOTCSA, >KUBYT W BBIPACTAIOT JIOJM, TO BcienctBue 3amedeHHou (Jlemapk)
CIIOCOOHOCTH OpPTraHHU3MOB MPHUCIOCAOIUBATHCS K HOBBIM YCIOBUSM HUX KPOBEHOCHBIE COCY/IbI
CTaHOBSTCS MMPOYHEE, M JKUBOTHBIC O€3 Bpena OyIyT CyIIeCTBOBATh B Pa3peKEHHOU cpeie.

Koctu opranoB aBuxkeHus: CBSA3BIBAIOTCS TaKke ¢ aTMochepHbIM naBieHueM. Het Bo3ayxa - He OyaeT u
sToil cBsi3u. Ho kocTu He pacmamyTtcs Oe3 aBlieHHs BO3[yXa, MOTOMY YTO OHHU CBSI3aHBlI TaKKe
CYXOXWIMSMU U MOCTOSHHBIM HAIPSKEHUEM OKPYXKAIOLIMX MYCKYJIOB. UTO 3TO Tak, BUIHO M3 ONBITA
TUMHACTUYECKUX YIPAKHEHUN: YEJOBEK BUCUT HAa pyKaX M HOrax, IOJBEpPrasch CUJIE€ TSIKECTH,
HECPaBHEHHO OOJIbINCH, YeM CHJIa JaBJICHHUS aTMOC(Epbl Ha HE3HAYUTENIbHBIC TUIOIIAIN IAPHUPHBIX
coenquHeHni kocteu. [lociennue Bce xe He pacnagarorcs. M3 3Toro BUIHO, 4YTO OAHOTO HAMPSKECHUS
MYCKYJIOB JOCTaTOYHO, YTOOKI yIepKaTh KOCTH B COWICHCHHSIX.

B paspexeHHON cpene NOIDKHO YCWINTBCS HCIIApEHHE BOABI B IOTOBBIX Kene3ax M Jjerkux. Ho
HEKOTOpHIE )KHUBOTHBIE (co0aKa) COBCEM HE MCTAPSIOT BOJbI KOxkei. CTano ObITh, BO3MOKEH OpPTraHu3M,
HE TePSIOLINIA BOJIbI Yepe3 noTeHue. ECTh Takue ke pacTeHus (HEKOTOpbIe KaKTyChl). UTO k€ BBIXOAUT?
Bo3MoOXHBI CylllecTBa, HUCKOJIBKO HE CTPAJANIINE OT YHMUTOXKEHUs BHEIIHEro nasieHusd. lIpasna,
€CJI TAaKOBBI U JIETKHE, TO >KMBOTHBIE HECTIOCOOHBI OYyIyT pEeryjHpoBaTh TeMIEpaTypy CBOEro Tella U
noru6HyT. Ho ecnu oHa nojaepKuBaeTcsi HOCTOSTHHOM, TO 3TOM OMAcHOCTH YK€ He OyJeT.

EcTb emnie MHOrO yka3zaHuil Ha BIMSHUE JaBJIECHUS cpebl. Tak, JEerkue MICKOMUTAIOMIUX PACIIUPSIOTCS
CHJIOI0 aTMOc(epHOro AaBiieHUs. Mbl HaJeeMcsl BCE K€ Ha BOBMOXHOCTbH MPUCIIOCOOJICHUS U JIETKUX K
OTCYTCTBHUIO JaBlieHUs. J|eCTBUTENBHO, €CIM JIETKUE CKBO3HBIE M BO3AYX UY€pe3 HHUX HEMPEPbIBHO
JBUKETCSI, TO OHU MOT'YT MTOTEPATH CBOIO YIPYIOCTh, KAK HEHYKHYIO, MJIM IPUPACTU K TPYTHON KIIETKE.
Bcero pazbuparb TyT HE MOXKEM.
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MpbI BUJIUM TETIEPh, YTO KUBOTHOE MOKET 0OOUTHCH 0€3 TSHKECTH M IIPH MaJIOM KOJMYECTBE Ta30B M UX
JTaBJICHUS.

Jla HeoOX0aMM JIM U Ta3000pa3HBIN KUCTIOPO WIIH Jipyras razooopasHas numa? Cocem HeT. Kucmopo
MOXET JKUBOTHBIM TMPUHUMATLCS BHYTPh, KaK MHINA, B BUJE €r0 HEMPOYHBIX COCTUHEHUU B KHIKOM
WU TBEPIOM BHUJE. TAaKOBBIX M3BECTHO B XMMHHM MHOXKECTBO M UX OTKPOET €II¢ OYEeHbh MHOTO XUMHUS
Oynymero. Bo3moxHo, 4TOo moTpedyeTcss 0coObIi OpraH Bpojie 0CO00To KelyaKa, OTKYyJa KHUCIOPO.
OyJIeT MOCTENEHHO MOCTYIAaTh B KpOBb. MTak, MOMYyYnTCS OpraHu3M C JABYMsI JKEIyJIKaMHU O3 JICTKHX.
OH He TepseT BOIbI U HE cTpamgaeT 0e3 arMocdepsl. Takue opraHn3Mbl BOZMOXKHBI Ha JIyHe u apyrux
TUTAHEeTax, He UMEIOIINX aTMOochep WM UMEIONINX WX B OYCHD PAa3PEKCHHOM COCTOSHUHU.

CoctaB atMocdep MOXKET ObITh OYEHb Pa3HOOOPA3HBIM I CYIIECTB C JIeTKUMHU. He kuciopoa oauH
JaeT HHEPTUIO: HATPHUHA TOPUT B YTJCKUCIOM Ta3e W XJjope. Takux NMpUMEpPOB XUMHUS MOXKET NaTh
MHOKecTBO. HakoHell, u y Hac Ha 3eMJie eCTh CyIIeCTBa, JKUBYIIHE B YIVICKHCIOTE, HE HY)K/IAIONTUECS B
Kkucioposie (aHa’poOHBIe). Ha MWUIMOHE MWUTHApIOB IUIAHET OJHOTO Hamero D(HpHOTo OCTpoBa
CTOJIBKO Pa3HO0Opasus, CTOJBKO TBOPYECTBA, YTO BO3MOXKHO TO, YTO HHKAK TEMeph ceOe HE MOXKET
MIPECTaBUTh CAMBIM T€HUAJIBHBIN YEJIOBEUECKUN YM.

Hy»xwna mu naxe u numra? He MoryT i OBITH CyIiecTBa, HE MPUHUMAFOIIKE MUY, T. €. TTOTJIOIIA0IITHE
rasbl, BOJy, pacTeHus, msco u conu? I[lpaBma, pacTeHHs MOTYT NMHUTAThCS OJHUMH MHUHEPATbHBIMHU
BemecTBamu. Ho Bce ke 3TH BelecTBa MOKEM IMPUHUMATH 3a MUITYy OPraHu3MoB. Taxke n atMocdepa
MPUHUMAET y4acCTHE B 9TOM IUTAHUM, JIaBasi TO YIJICKUCIIBIM ra3, TO KUCIOPOJ, TO a30T (OoJblie mpu
MOCPEICTBE OAKTEPHiL).

EcTp 1 )xuBOTHBIE, TOT00HBIE pacTeHUusAM. OHU TaK)Ke MOTYT MUTATHCS HEOPTAaHUYECKIMH BEIIECTBAMH.
OT10 KUBOTHO-pacTeHus (300Qurtel). OHU COAEpKaT B CBOEM TeJ€ 3eJieHble KPYNUHKHU (XJI0poduit),
MU TIOCPEACTBE KOTOPBIX M YUYAaCTUU COJHEYHOI'O CBETAa pasjlaraloT YTJICKUCIIbIA ra3 BO3IyXa Ha
yriaepon M kucinopod. Kucmopon Beigensercss B BO3IyX, a YIJIEpod C APYTHMH HEOPTaHUYECKUMU
BEIIECTBAMH 00pa3yeT caxap, Kpaxmal, KIeT4aTtky (YIJIEBOIbI), a30TUCThIE U JAPYTHUE OpraHHYecKue
TKaHU, COCTaBJISIOIINE TEJIO CYIECTBa.

Otcroa Mbl TOJIBKO BUAMM, YTO KaK PacTeHMsI, TaK M >KMBOTHbIE MOTYT CYLIECTBOBATb C MOMOUIbIO
OJHOW HEOPraHWYeCKOH MHUIIMH MPH HAaJIWMYUHU COJHEYHON SHepruu. Bce ke TyT mpHUHHMMaeT ydacTue
atMocdepa, BoAa M 3eMHas MouBa. Bo3MmokHa JM XKU3HB 0€3 TMOCTOSHHOTO Y4YacTHUs 3THUX 3€MHBIX
AJIEMEHTOB 3eMJTH, T. €. 0€3 y4acTHsI OKpPY KarOIIeH CpeIbl?

[IpencraBum cebe COBEPILIEHHO U30JIMPOBAHHOE OCOOEHHOE KUBOTHOE. B HEro He NpoOHMUKAIOT HU ra3bl,
HU JKMJIKOCTH, HU Jpyrue BemiecTBa. M3 Hero Takke OHM HE MOTYT M yAanuTbes. JKuBOTHOE
MIPOHU3BIBAETCS TOJNBKO JydaMH CBeTa. BcTpedas TyT XJIOpoQuUL, PAacTBOPEHHBIH B KpOBH, U
YIJIEKHUCIIBINA Ta3 U ApyTrue NpOAYKTHI pacnaja TKaHeW »KUBOTHOI'O, OHU pasJlaratoT MX, COSAVHSIIOT U B
pe3ynbTare JArT KUCIOPOJ, KpaxMall, caxap, pa3sHble a30TUCTBIE U IPYTUe MUTATEIbHbIE MaTEPHUAIIBI.

Takum 00pa3oM, Haile KHBOTHOE TOJy4YaeT Bce HeoOXoammoe s ku3HM. [luma (moapazymeBaercs
TO, 9TO OOpa30BaHO B TeJie JCWCTBUEM COJHEYHBIX JIy4ei) M KHUCIOPOJ TMPETBOPSIIOTCS B TKAaHU
*uBOTHOTO. HOo mocnegHue omsTh pasznarar0Tcsi Ha YIJIEKHUCIBIM ra3 W JIpyrue MpoayKThl pacmaaa
(MoueBMHY, aMMuak W 1pod.). IlycTte Bce 3T OTOPOCHI HE BBIKHMIBIBAIOTCS HApPYy)Ky, a MOCTYIAIOT B
KpOBb M oOcTatoTcsi B opraHuzMe. COJHEUYHBbIE JIy4d OISTh OTHOCATCS K HHUM, KaK B PAacTeHUAX K
ra3oo0pa3sHOMY U JKHJIKOMY YIOOpEHHIO, T. €. MpeoOpa3oBBIBAIOT X B KHUCIOPOJ M IMHTATEIbHBIC
BEIIECTBA, KOTOPBIE MOMOJHAIOT yObUIb HENPEPBHIBHO PAaOOTAIOIIMX YacTed Teja: MO3ra, MyCKYJOB U
poy. DTOT KPYrOBOPOT COBEPILIAETCS BEYHO, [IOKA CaMO€ KMBOTHOE HE OYJIET pa3pyIIeHO.
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Uro Takoe CymiecTBO BO3MOXHO, BHAMM M3 cieayromero. Boodpasum KBapueBblil (MM CTEKIISTHHBIH )
MPO3pavyHbIi Iap, MPOHU3bIBaeMbIl Tydyamu CosHia. B HeM HEMHOrO MOYBBI, BOJIbI, Fa30B, PACTEHUN U
KUBOTHBIX. OJTHUM CJIOBOM, 3TO MOAOOHO, FPOMATHOTO 3€MHOIO I11apa, TOJbKO B KpoXOTHOM Buje. Kak
B HEM, TaK U Ha KakOi-HUOY/b MIJIaHETE OMPEJCIIEHHOE M30JIMPOBAHHOE KOJIMYecTBO martepuu. Kak B
TOM, TaK U B JPYroil COBEpIAETCS OMH U TOT K€ U3BECTHBIN KPYTOBOPOT BellecTBa. Hamn cTekssHHbIN
HI1ap ¥ NpeJCTaBIseT M0J00Me THIIOTETHIECKOTO CYIIECTBA, 0OXOIAIIErocss HEM3MEHHBIM KOJIHMYECTBOM
MaTEPHUH U BEYHO KMBYIIETO. JKUBOTHBIE B IIApe, €CIM M YMUPAIOT, TO HA MECTO UX POXKIIAIOTCS HOBBIE,
MUTAaoNMecs pacTeHusIMU. B o01iem, cTekIstHHbIN map 6eccmepTeH, Kak OeccmepTHa 3emils.

Ho cnopammBaercs, kak € MOXET BO3HUKHYTh TaKOE€ JKMBOTHOE, Macca KOTOPOrO OCTAHETCSA
MOCTOSIHHOM? OHO JKUBET, MBICJIUT, ABUTACTCs, JOMYCTUM, JIaxke, UTo He ymupaeT. Ho kak »e oHO camo
poautcs U poxaaer? MokHO BOOOpas3HTh, YTO B MIEPBOM CTAUU CBOCH KU3HHM OHO Pa3BHUBACTCS, KaK U
3€MHBIC KUBOTHBIC: MOJYYaeTCA U3 SULEKICTKH, MOCIEIHS Pa3BUBACTCS B MOAXOISIICH MUTATEIbHON
cpene (MOXKeT OBbITh, ¥ MPU YYACTUH COJIHEUHOW DHEPTUH), PACTET, JBIIINT, JOCTUTAET MAaKCUMAIBHOTO
pocTa, OIUIOMOTBOPSIET WM TMPOU3BOJUT sIIla, 3aT€M MOHEMHOTY TMpeolOpasyercs (Kak TyCEHHIAa B
KYKOJIKY U 0a0ouKky), TepsieT IOTOBBIC XKeje3bl, JIErKWe, OpraHbl MHUIIEBAPEHUs, MOKPHIBAECTCS
HETPOHUIIAEMON KOXKEH, OJHUM CIIOBOM, HU30JIMPYETCS OT OKPY KAIOWIEW Cpeabl U CTAaHOBUTCS TEM
HEOOBIKHOBEHHBIM CYIIIECTBOM, KOTOPO€ MbI omucaiv. OHO KUBET TOJIBKO COJHEYHBIMH JIydyaMH, HE
M3MEHSETCS B Macce, HO MPOJIOJKAET MBICIUTD U KUTh KaK CMEPTHOE WJIK OECCMEPTHOE CYILECTBO.

Konbibenp Takux cymiecTB, KOHEYHO, IUIaHETa, MOA0OHAas 3emie, T. €. ¢ aTMOc(epoil U OKeaHaMH U3
Kakux-1ubo ra3oB H jxkuakoctedl. Ho Takoe chopmMupoBaHHOE CyIIECTBO YK€ MOXKET OOWTaTh U B
MyCTOTE, B 3Qupe, Aake 03 TSHKECTH, JHUIIb Obl1a Obl JTyuucTas 3Heprus. K cuacThio, HejocTaTKa B Hel
HeT. MWUIHMOHBI MWJUIMAPAOB OE3JCTHBIX W CEMEHHBIX COJHII, MOJIOABIX M CTAapblX, HEYCTAaHHO €e
HCIYCKAIOT MHOTHE TPWJLUIMOHKI JieT. Korma ke moracaroT miin ociabeBaroT, TO 3aMEHSIFOTCS HOBBIMH.
D101 0OMITBHOM JIyYHCTON SHEPTUEl HE MOTYT HE IMOJIb30BaThCs MOM00HBIE cymiecTBa. OHU OKPYIKAIOT
BCE COJIHIIA, JTa)Ke HE MMEIONINE TUIAHET, U TOIB3YIOTCS ITOH dHEPrHeid, 9TOOBI KHUTh U MBICIUTH. J1Jis
4ero-HuOy1b JTOJKHA K€ CYILIeCTBOBATh YHEPIHsl 3Be3.1!

MpI rOBOpMIM O CyHIecTBaX, MOJOOHBIX 3€MHBIM PACTEHUSM M >KMBOTHBIM. MBI HE BBIXOIUM U3
MpeieJIOB U3BECTHOM HAyKH, HO Hallle BOOOpa)keHUE BCE K€ JaJi0 TO, YEro HeT ele Ha 3emiie, HO 4YTO
BO3MOKHO C TOYKHU 3pEHUS HAILIErO y3KOro (Tak Ha3bIBA€MOT0 Hay4YHOI'0) MOHUMAaHUs BELIECTBA.

Mpsr nogpazymeBaem 80 - 90 snemeHTOB, MpeoOpa3zoBaHUe UX, MPOTOHBI, SJIEKTPOHBI U TpoYNe padoune
rUNoTe3bl. Mbl NPUIUIA K BBIBOJAM, YTO OPTaHU3Mbl MOTJIM MPUCIIOCOOUTHCS K MHOKECTBY YCIIOBUMN
JKU3HU Ha OWJTMOHAX TUJIaHET U BHE MX. POopMbl UX U (PYHKIHH, TOHITHO, TOpa3 o pazHooOpa3Hee, YeM
Ha 3emJie - y HalllUX pacTeHUH M )KUBOTHBIX. CTENeHb COBEPILEHCTBA - Takke. Ho mocneansisi, BooO1e,
MHOTO BBIIIE CaMOT0 BbIcHIero Ha 3emie. YenoBeueckuil reHuil, B CpaBHEHUH C HEIO, HUYTO. M 3TO
ClIeay pa3HOOOpa3HbIe YCIOBHS U OOMIIbHBIE BpEMEHA, B KOTOPBIX HE MOTJIO OBITh HEJJOCTAaTKa.

Kaxnas nnaHera, ¢ TEUEHHUEM BPEMEHH, OOBEIUHSETCS, YCTPAHIET BCE HECOBEPIIEHHOE, JOCTUIAET
BBICIIETO MOTYLIECTBA M IIPEKPACHOTO OOIIECTBEHHOI'O YCTPOMCTBA; BEPXOBHBIM COBET M30Mpaer
OJTHOTO, KOTOPBII M YIpaBiseT BCEeH MIaHETOW. DTO CyIIeCTBO €cTh Hauboyiee COBEpIICHHOE Ha BCel
wiaHete. KadecTBa €ro NOHEMHOTY paclpOCTPAaHAIOTCS Ha BCE HACEICHHE IUIAHETHI, IO BCE JKE
CPaBHUTHCSI MEX/1y COOOI0 OHU HE MOTYT.

Ho nacenenue nimaHeTsl pa3MHOKAETCS U U30BITOK €r0 HaXOJAUT MECTO TOJBKO B Okpy»KaromieMm CoHile
MPOCTPAHCTBE. JTO HACEJICHHE B MUJUIMAPBI pa3 oOuibHee, 4eM maHeTHoe. OHO TakKe yIpaBIseTcs
n30paHHBIM COBETOM U ero npe3uaeHToM. [locnennuii 601ee cCoBepIIeHEH, YeM TPeICeaaTelb BBICIIIETO
CcOBeTa OJHOMU IJIAHETHI.
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OObenuHSIOTCS TaKKe ONwKaillime TpyNnbl COJHI[, MJICYHBIE MyTH, 3(QUpHBIE OCTpOBA U T. [I.
[IpencraButeny ATHX OOIIECTBEHHBIX €IMHUIL BOCXO/ISIT BCE BBIIIE U BBIIIE MO CTETIEHU COBEPIICHCTBA.
Wtak, noMuMO psSA0BOTO JOBOJIBHO COBEPILIEHHOrO HaceleHus: BceneHHoW, HaXxoquM IpeacTaBuTeNen
IUTAHET, COJTHEYHBIX CHUCTEM, 3BE3/IHbIX KyY, MJIEYHBIX MyTeH, 3()UpHBIX OCTPOBOB U T. A. VX BbhICOKHE
KayecTBa TPyAHO BooOpa3umbl. OHM MPECTABISAIOT MO00Me OOTOB pa3HBIX CTEICHEN.

Kaxercs, 3auem oObeuHEHNE COJIHEUHOM CUCTeMbl WM rpynn coiHi? Ilyckai, Hampumep, Kaxmas
COJIHEYHAsl CHCTEMa KHUBET, Kak 3Haer. Kakoe eil meno mo apyrod conHeyHoil cuctemsl! Ho Benb
Ka)XJI0€ COJIHILIE C €ro IJIaHETaMHU HE IMOCTOSIHHBI: OHM B3PBIBAIOTCS, YIracaroT, MOJBEPKEHbI PAa3HBIM
karactpodam. Ilepen HacTymIeHHEeM UX HAJO UCKATh U1 HACEICHHS MOJXOIAIIECE U HE 3aHATOE MECTO
JKUTEJIbCTBA. MBI JOJDKHBI 3HATh BCE OTHOCUTEIBLHO MHBIX COJIHEUHBIX cucTeM. [Ipeacemarens ux
TPYIIIBI COTJIacyeT OOIMEe MHTEPECHI, JacT HY)KHBIC CBEJICHHS, HAMPABISICT KyJa HAJIO U OKa3bIBACT
COJIIEICTBHE.

Bo03MOXXHBI JTH CHOIICHHS MEXIY COCSTHUMHU COTHIIaMU? ECiu MBI yKe Terepb MOXKEM IOTydaTh 0 HUX
HEKOTOPBIC CBEACHHS, TO UTO K€ MOXKET OBITh JaJbllie, KOTJaa Ipu oOUTaHuH B ddupe, atMochepa He
OyJleT TPEensATCTBOBATh IOYTH OE3rPAaHUYHOMY YBEIIMUEHUIO TEIIECKOTIOB, KOTJIa OCBOOOJHMMCS OT
Pa3pyIIUTEIBHONU CUITBI TSDKECTH | IPOY.

Cger, mpaB/ia, pacCpOCTPAHSACTCS 7Sl 3BE3/IHBIX PACCTOSHUI HETOCTAaTOYHO ObICTpo. EMy HYyXHBI rona
s ononenus ux. Ho, moxer ObITh, B 3hupe HaliemM U ApYyryro cpedy, 6osee Jerkyro U yupyryio, 4em
s¢up (kak B atMmocdepe HaxonuM euie >3¢up). Ee HeBuanmbie KoneOaHUsI MOTYT JOCTHUTaTh COCEIHUE
COJIHIIA HE B I0J1a, a B JIHHU, Ja)Ke Yachl. Tak 4To pa3roBopsl OyIyT MHOTO y/100HEE, YEM TEIePhb.

Bce 310 3eMHO€, TOCTynmHOE MPOCTOMY HayyHOMY dejoBedeckoMy ymy. Ho MoskeT ObITh emie Gonee
BBICOKAsl TOUKA 3pPEHMsI, ITIOKa MEeHee JocTymnHas. Bece ke ee JOCTOBEpPHOCTh OIMpaBAbIBAETCS HE TOJIBKO
MIPOHUKHOBEHHBIM PacCcylIKoM, HO U ¢akramMu. OTHAKO MPUXOTUTCS CTATh BBINIE MAOJIOHHBIX pabOUYNX
TUIOTE3 - BCEX 3TUX 3JIEKTPOHOB, IPOTOHOB, BOJOPOIOB U IPOY.

B camom nene, kakoB ObUI XOJ HAYyYHOTO pa3BUTHA, T. €. pa3BuTUs 3HaHWK? CHavana HaXOAWIU
OECUYHMCICHHOE MHOXXECTBO T C Pa3MUYHBIMH CBOWCTBAMH M MPHHUMAIH HUX 332 KOPEHHOE U
OecripenenbHoe pa3sHooOpasue BemecTBa. [lorom cBenm Bce 3TO pazHooOpazue k 90 snmemMeHTaM.
Hakonen, npumumm kK ToMmy, uTto Bce 3TH 90 MPOCTBIX TelI COCTAaBIEHBI TOJIBKO M3 DJIEKTPOHOB U
MPOTOHOB, 3up ke BeIOpocHIN 3a 60pT. Ho Beap OOMBIMMHCTBO (PM3MKOB MpPHU3HAET emie dPHp, Kak
pabodyro TumoTely, KaK UYpe3BBIYAHO Pa3peKEHHOE W YMPYroe BEMIeCTBO, YaCTUIA KOTOPOTo, IO
Macce, B OMJUTHOHBI pa3 MEHBIIIE, YeM MPOTOHBI, ¥ B MUJUTHAP/IBI pa3 MEHBIIE, YeM 3JIeKTpoHbI(2). UTo
9TO 3a CKAuKM Takue MexAy maccamu udactull! Ecim maccy mpoTroHa NMpHHSTH 3a €IWHUILY, TO Macca
anekTpona Beipaszutcs 1:2000, a adupa 1:(16 * 1012). (OTHOImMEHNE dTHUX yncen OyaeT: 16 OMILTHOHOB,
8 MUJUITMAPIOB M €AMHUIIA.) DTa MyTaHHIIA Pa3pelIacTCs, €CIH Mbl OTPEIIMMCS OT yY3KOM TOYKU 3PEHHS
COBPEMEHHBIX Pa0OYNX THIIOTE3.

Hacrosimast Matepusi ecTh pe3ynbTaT BOJIONHUH 00Jiee MPOCTOM MAaTEPUH, SJIEMEHTOB KOTOPOH MBI HE
3HaeM. Sl Xouy cKkasarb, 4TO KOTJa-TO OblIa MaTtepusi Oosiee Jerkas U ynpyrasi, COCTOSBINAS U3 YaCTHUIL
0oJj1ee MENKHUX, YeM 3JIeKTPOHBL. MOXeT ObITh, 3TO ObLIH YacTullbl 3¢upa. Koraa sxe ato Obuto? Jla Benb
BpeMs OECKOHEYHO, KaK MPOCTPaHCTBO M Marepus. Ero ckombko yroano. Hukakoe ymcio He cMOXeT
€ro BbIpa3uTh. Bce M3BeCTHBIE U BOOOpaXkaeMble BPEMEHA - COBEPUICHHBIM HYJIb B CPABHEHUU C HUM.
Bo3bmuTte ero noctaTodyHo - BOT M NMpUAEM K MaTepuu Oojee mpocTod. DTa “mpocTas’” €cTh TakkKe
pesynbTar eme Oonee “mpoctoit”’. Korma-to m ona Obima mpeoOmamatomieii Bo Beenmennoit. Tak Mbr
MOXKEeM TMPOJI0JKATh 0€3 KOHIA U MIPUUTH K BHIBOIY O OECKOHEYHOMW JETUMOCTH MATEPHUH, BCIICICTBUC
OECKOHEYHOCTH HCTEKIMUX BpeMmMeH. Kak XoTuTe, HO CuUuTaTh MPOTOH WJIH BOJIOPOJA OCHOBOIO
Bcenennou, cuuTars €ro 3a JEWCTBUTEIBHBIN AJIEMEHT, 34 HEICIUMOE, TaK K€ CTPAHHO, KaK CUMTATh 3a
AJIEMEHT COJIHIIE WU TUTAHETY.
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Mosxer ObITh, KTO-HHUOY/b, KAaKOH-HHOYAb BEIHMKAH, A5 KOTOPOTO BCE HEOO - TOJBKO Majasi 4acTHIa
MaTepuH, a OT/ACJIbHBIE COJHIIA HEBUIAUMBI, TaK XK€, KaK HaM aTOMbl, - paccMaTpuBas B CBOWU
“MUKpOCKOIT” 3TO “He00”, HAKOHEIl, 3aMETUT COJHIIA U BOCKJIMKHET PaJOCTHO: HAKOHEI-TO 51 OTKPBLI
YaCTHUIIBI B 3TOH “Marepuun’, T. €. conHia. Ho kak oH ommobeTcs, IpUHSIB COJTHIIA 32 HEJEIMMbIE aTOMBI.
Tax u MBI ommbaeMcs, MPUHSB AJIEKTPOH, MPOTOH WM Jake YacTuily 3¢upa 3a aroM. Paccynok u
WCTOpPHSI HAYK HaM TOBOPUT, YTO HAIl aTOM TaK K€ CJIOKEH, KaK IJIAaHEeTa UJT COJIHIIE.

Ho k uwemy Bce a3to! Kakoii mpaktuyeckuii BbiBoA! Sl X0o4y ckazaTh, YTO OECKOHEYHOCTH YTEKIIUX
BPEMEH OTKPBIBAIOT HaM psiJi MHPOB, COCTaBICHHBIX M3 BEIIECTB, Bce Oosee u Oosee pa3pesKeHHbBIX, BCe
Oonee u Gonee ynpyrux (3aMedeHo, YTO C YMEHBIICHHEM MAacChl YaCTHUI] UX MOCTYTMAaTeNbHas CKOPOCTh
YBEJIMYMBAETCA, @ BMECTE C TeM M ympyroctb. [loaToMy, C yCIOXHEHHEM MaTepuu, YNPYrocTh
YMEHBIIIAETCSA, C PA3TIOKEHUEM - yBEIMUYMBAETCs). Sl X0Uy CKas3aTh, YTO BOJIOLMS M HAIEH MaTEpHUH
Oynmer mpomomkarbes. OHa gacT B OyaylieM MHpPBI, COCTOSIIME W3 YacTHUEK Bce Oosiee W Ooiee
CIIOKHBIX, Bce Ooyiee u Oosnee mMaccuBHbIX. VX Taxxke OyAyliue MOKOJEHHsI CO3HATEIbHBIX CYIECTB
cHaudaja OyayT IpUHUMATh 32 HejlenuMble aToMbl. Ho 1 oHM OyAyT ommbarbesi, Kak ommbaemMcsi Mbl.

Hy 4ro xe u3 aToro? Uro ke Aayplie, CKaKeT YUTaTeNlb. A TO, YTO 3TH, YIISANIAE B BEYHOCTH, SITOXH
CO3/71aBajii CYIIECTBA, KOTOPBIC JIOCTUTAIM COBEPIICHCTBA, KaK JOCTHUTAIOT €ro CYIIeCTBa W3 HAIeH
matepun. Kaxnplii paspexkeHHbl Mup aan "cBou" TBepible, XKUAKUE W ra3000pa3HbIe BEIIECTBA,
KOTOpbIE M TMOCTYXWJIW JJisi 00pa30BaHMs pa3syMHBIX CYIIECTB (M3 BeCchbMa TOHKON Marepuu). Bcex
moA0OHBIX 3MO0X ObUTO O€3 KOHIAa c3aau M 0e3 KoHna OyzaeT Brnepeau. OIHa M3 HUX - HaIla 3M0Xa, C
HallMMU Pa3yMHBIMHU CYILIECTBAMH, MOAOOHBIMU 3eMHbIM. UTo e BbixoauT? Hammm BooOpakeHnem
MbI BUJIUM OECKOHEYHOE YMCIIO 3MOX B MpOLIEANIeM U OyAylleM, U COOTBETCTBYIOIIME UM CYIIECTBA.
KakoBbl OHH, UMEIOT JIH MEXIY COOOU CBSI3b, MPOSIBISAIOT JTU ceOsl 4eM-HUOYAb W MOTYT JIU TIPOSIBUTH,
HE MCYE3al0T JU C BOSHUKHOBEHHEM HOBOM AITOXH?

[TpuBenem mpumep. DBOIOLMOHUPOBAIH KUBOTHBIE U pacTeHus 3eMian. OHU UMETH OJIUH UCTOYHHK -
IpoCTellyto mporomiazMy. Jlake MOXHO CKa3aTh - HeopraHumueckyro wareputo. OHa Jana
MPOTOIIa3My, M3 KOTOPOH MONYyYMJICS Ps CaMbIX pa3sHOOOpa3HbIX CyiecTB. HekoTopele w3 HHX
BBIMEpJIM, HO B OOIEM, pa3BUTHE BBICIIMX HE MeEIIajo CYIIECTBOBaTh, 0e3 OOJbLIOro mporpecca,
HU3IIUM, Oojee JIpeBHUM, NEPBOOBITHBIM. MBI BHIUM Ha 3€MHOM NHPY KH3HU OJIHOBPEMEHHO:
OakTepui, HH(Y30pHUil, dYepBeil, HACEKOMBIX, pPBbIO, BOJO3EMHBIX, MPECMBIKAIOMINUXCS, IITHUIL,
MJIEKOMTUTAIOIINX U YellOBeKa. TOJbKO MOTYIIECTBO MOCIEIHETO TPO3UT YHHUTOKEHHEM BPakIeOHBIX
emy cymecTB. Ho HekoTopele MOTyT OBITh €My HEOOXOIWMBI (OaKkTepuu W pacTEeHHUs), APYTUE -
CO3HATEINBLHBI U MOJIC3HBI U €My HET CMbICIIa YHUUTOXKATh nX. OHH OCTArOTCS.

He Tak mm OIIOXH, OTPEC3bI YiKACAIOUNINX BPCMCH, COXpPAHUJIM HE TOJIbKO INUIOTHBIX CYIICCTB HaImeu
OIIOXH, HO U JIeTyauIme CymeCTBa Mmpomeamunx 3I10X. MHorue 13 HUX MOIJIU HNCUYC3HYTb, HO HC BCC:
IMMOJIC3HBIC U COBCPUICHHLIC MOTJIN OCTAThCA, KaK OCTAHYTCA IMOJIC3HBIC JTIOAAM CYIICCTBA.

M5I paHbllle TPOIOBEAOBAIH MOBTOPSEMOCTh SIBICHUH WM MEPUOANYHOCTh MHPOB, UX MHOTOKPATHOE
pas3pyllIeHre U Takoe ke BO3HUKHOBeHHe. OHa U ecTh, HO IEPUObI HE COBCEM CXOJHBI, a KaK OblI Ky/ia-
TO CIYCKalOTCsS BHU3, MO0 JalOT Bce OoJiee CIOXKHYIO MaTepuio. DTO MOXKHO YIOJOOUTH BOJHUCTOU
J0poTre: MBI TO MOJBIMAEMCS TI0 HEH, TO OIyCKaeMcsi, My TeM KaK He 3aMedaeM, 4To 3Ta J0pora, B
00IIeM, HAKJIOHHA, T. €. C UCTEYCHUEM KaXKIOTO IepHo/ia Mbl CTOMM HHWXKE, YeM paHbiie. Her koHIa,
KOHEYHO, HHM TepuonaM (BOJHaM), HU IOHWKEHUIO (CITyCKy WIH YCIIOKHEHUIO W YIUIOTHEHHUIO
MaTepun).
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