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ABTOp BBbIJIBUTA€T CBOIO BEPCUIO0 BOSHUKHOBEHUE KU3HU U YeJIOBEKa, TEOpUs

HE MMEET IO/l COOOM OCHOBAHHWS W MpeJiaraeTcs YMTaTe/IsiM Kak ofHa U3

Bepcuid HayyHOU (paHTacTUKU. ["amakTuka Mieunsiit [Tyt orpomHa o cBoum
Maciradam, 1 9ToObI mpeoaosieTh oauH 0060poT, ComHeuHoit Cucteme TpeOyeTcs
230 MUJIJTMOHOB JIET, aBTOP UCXOJUT U3 TOUKU BO3HUKHOBEHUE TIJIAHET, YTO B 3TOU
00/1aCTH HaXOAATCSA HEOOBIYHBIE AHOMAJIMH, B TOM 00acTu, oTkyaa CoHeuHast
Cucrema HavaJsia cBoM niepBbid My Th. Kaxkapie 230 MUJLIMOHOB JIeT, KOraa
Conneunast Crctema BO3BpalllaeTCsl Ha UCXOAHYIO TOUKY, MPOMCXOISAT aHOMAJIUH,
KaK BHE3alTHOe BOBHUKHOBEHME JKU3HU, U Kakable 230 MUJIJTMOHOB JIET ITPU BXOJIE B
3Ty 00JIaCTh MPOUCXOAAT HEOOBIYHBIE N3MEHCHMSI.
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Boitna Mupos. I'puoHoii 3arosop

I'naBa
BOMNHA MIPOB. TPUBHOM 3AT'OBOP.
PYM AimmmoOeKoB.
Hayunas ®anracruka.
IIpeaucaosue.

Hama ranakruka Moieunsiii [TyTh orpoMHa 1Mo cBOMM MacIitadam, riae CBETAT MUJLTHAPIbI
3Be€3]] OCBEIIAIOIIYIO FaJJaKTUKY B TIIyOOKOM KOCMOCE, CPEM STHX 3BE3Jl €CTh MIJUIMAPABI TUIAHET,
CBET 3aTMEBAET X BUJUMOCTb U CJIOXHO MOHATh €CTh JIM TaM KU3Hb? Wi mpocThle opraHnyeckue
COEeJMHEHM s HU Pa3BUTbIE [IMBUIM3ALMH, & IPOCTO MPU3HAKH CYIIIECTBOBAHUM JII0OO0 (POPMBI JKU3HMU.

Paccrosinne Mesxy 3Be31aMH UCUMCIISIIOTCS CBETOBBIMM I'OJJAMU, HET TaKUX TEXHOJIOTHIA pe-
OJIONIEBAIOIIIEe TAKOE PACCTOSIHUE, YTOOBI Y3HATh, YTO TBOPUTCS B COCEHEH 3BE3/THOM CHCTEMe, pac-
CTOSTHHE B TBHICSIYM JIET HE MO3BOJISET YEJIOBEUECTBY M3YUHTh WIIM KOJOHM3UPOBAThH OJMKaHIIMeE
3Be3/Ibl CpeJy MUWUIMApAOB B HAIllel rajlakTUKe, W Bcerga cTout Borpoc? OAHU M Mbl B Hallei
ranaktuke? OtBer ecTb! U U1 3TOro Hy’KHO 3aIJISIHYTh B IPOIIJIOE, B CAMOE BOSHUKHOBEHH I HaIlIeH
3BE3/IbI

4.6 MAIMApPIOB JIET Ha3aJ MPOMCXOOWIM COOBITHS B OOHOM M3 pykaBoB MieuHoro Ilyrw,
Cpeay Ta3oBbIX OOJAKOB IMOJ CHUJIBbHBIM CKaTHEM U KOJOCCAJIBHOIO AaBjieHHs C(OpMHPOBAIACh
3Be3na, popmuposanue ConHedHou cucteMsl. C OTHOI CTOPOHBI, 3TO OOBIYHOE SIBJICHHE, HO B KAKOH
cpene copmuposanack Conrue? Tam ObUTH HE TOJIBKO ra3bl BOIOPOAA U rejusl, 3Ta 00JIacTh MoJIe-
KYJISIPHBIX OOJIAKOB, OfIHA M3 CaMblX PEIKMX sIBJIEHHI BO BCEJIEHHOM, 3TU 3JIEMEHThl XOPOLIO B3au-
MOJIEIICTBYIOT C TEMHOI MaTepueld, KOTOpbIE IBUTAlOT IajJlakTHKY MO KPYTy, Kak U 3Be3/Ibl, HE JaBast
UM CTaJIKUBAThCS, CJIOBHO OTPULIATE/IbHASI SHEPrusl OTTAJIKUBAIOLIAS, & HE TPUTATMBAIOLIAs MaTepHUs,
OHa sIBJIsieTCs CBOoero poza Oydepom mexay 3Be3namu. Kak Tonbko chopmupopaiocs ConHile, oHa
Hayajia CBOH MMyTh BOKpYT ['anakTuku

CKOJIBKO ITPOJIEIIBIBAET ITyTh 3B€3/1a BOKPYT raylakTUKU ? Actpodpu3uku npeamnonaraor 220-250
MUWIJTUOHOB JIET 32 OJUH 000OPOT BOKPYT TraJIAKTUKU. ABTOP BO3bMeT LU(py 230 MUJUIMOHOB JIET 32
OfIUH 000POT, TO €CcTh YTOOBI BEpHYTCS Hallell 3Be3Je K Touke (POPMUPOBAHUS HYKHO MPEOIONETh
nyTh B 230 MMJUIMOHOB JIET. 3Be3/1a JIETUT HEe TOYHO 1O KPYry, a BOTHOOOPa3HO, HO POBHO Ha TO
MECTO OTKY/a IMPOM30IILIA, BAXXKHO OTMETHUTh, YTO TEMHAsl MaTepusl IBMKETCS B OOPaTHOM HarpaB-
JIEHMU Ha TaKOH ke CKOPOCTH, Te MaTepuallbl YTO CO3JaBajlv 3B€3/ly, U B ONpeJeIeHHOe BpeMs OHU
niepeceKaioTcsi poBHO yepe3 230 MUJTMOHOB JIET, B TOM 00J1acTH, Tie HaXOIsATCs HEOOBIYHBIE O0IaKa

YACTD IIEPBAS. BOGHUKHOBEHME KNU3HU.

I'naBa IlepBas. Coaneunasi Cucrema.

Ilepsbie roapl popmupoBanuss ConHeyHoil CucteMsl ObUIM NMEPENONTHEHHBIMU Ta3aMH, IJIe B
LIEHTpe M3-3a CWJIBHOIO JIaBJICHUS MPOM30IIUIA BCIIBIIIKA U 3allyCTUIA SAEPHYIO PEAKLMIO 3BE3[bl.
[MocreneHHo ra3sl ¥ MbUTh HAYAJIM COSAMHSATCS B MAaTEpHIO 0Opa3ysl MPOTOILIAHETHBIE IMCKH, OJ1aro-
Aapsi BHEITHUM (pakTopaM IpaBUTALMM ABUKEHN S FAJIAKTUKY M BO3AEHCTBHS TEMHOU MaTepiu, MOJie-
KYJIbl HAYaJI COETMHATHCS B (pparMeHTh 00pa3oBbIBasi HeOECHbIE Tena, (POPMUPYIOIINECS TTTAHETHI.
IlepBble M1aHETHl HAYAIM KAJHO MOXKHUPATh MATEPHIO Ta30B U MbUIMA YBEJIMUYMBASCH B pa3Mepax, HO
onaropaps M ConHeuHast CucteMa OUYMCTUIIACh OT HEPa3BUBLIMXCS HEOECHBIX TeJl, HO 3TOT IPOLIECC
ObLJT JOJITUM U PaHO TOBOPUTH O BOBHUKHOBEHUM KM3HU, MOO COTHM MUJUIMOHOB JIET Hallla CUCTEMA
Ob1a MectoM Azia. [TnaneTozemMany CTaIKMBaJIUCh C TUIAHETaMK, METEOPUTHI CTAJIKMBAJIUCH C IJIaHE-
TaMH, BbI3bIBasl pa3pylLIeHHs], YTO JiepKajia BCe TUIAHEThl PACKAJIEHHBIMHU OT OECKOHEUHBIX CTOJIKHO-
BEHMI MeX/1y cOOOH, He ObLIIO M MBICJIM O BO3HUKHOBEHUS KU3HU. B 3TUX CypOBBIX YCIOBUSAX pa3-
PYyLIAIMCh LieJble TTaHEThl OT KPYIHBIX CTOJIKHOBEHHUI M OOJIOMKH KPYITHBIX KYCKOB OOpYIIIMBAJIMCh
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Ha 0O0pa30BBIBAIOIIME IIJTAHETHI, He ObLIO ONArONpUsATHBIX YCIOBUM 3aIlyCKaTh UK KU3HU. [lake B
TaKUX HEBO3MOKHBIX YCJIOBHSIX OBLIH MOMBITKA CO3[aHUsI OCOOOTO Ta3a, BhIACSIONIEr0 aMUHOKHC-
JIOTHI, IyTEM COEIMHEHHSI METaHa CO CJIOKHBIMU SJIEMEHTAMU U3 MOJIEKYJISIPHBIX O0JIAKOB, N30 JIbAA
Y TIBUTA CO3J1aTh BS3KYIO KUJIKOCTh, HO COJIHIIE HE CTOMT Ha MECTe U JIaBHO MOKHUHYJIA 3Ty 00NaCTh.
Mornonas 38e31a JOBOJILHO Pe3BO PUHYJIACH B FAJIAKTUYECKUI MyTh BMECTE CO CBOMMM IOHBIMH TLIa-
HeTaMu

230 mwumoHoB Jiet cryctst Conaednast Crctema BO3BPAIAETCs] B UCXOJHYIO TOUKY, 00IacTh,
HACHIIIIEHHAs] MOJIKY/ISIpHBIMU OOJlakamu. Mosonast 3Be3a eni€é XonofHasi M 1oKa He paciienuia
MUWJLTAAPIIB! JISASHBIX TJIBIO M CKaJl, XOTs yXKe BUAHBI C(hOPMHUPOBABIIMECS TUIAHETHI, HO BCE TaKKe
0e3’KM3HEHHBIE M PACKaJICHHBIE OT OECKOHEYHBIX OOMOAPAMPOBOK KOMET M acTeporaoB. OCHOBHAs
3a7a4a MOJIEKY/ISIPHBIX 00JIakOB OblIa CO3aHMEM MOYBBI HA KAMEHHCTHIX IUIAHETaxX, TO €CTh CO3/a-
HUSI KaMHS HACBIILICHHBIN JKeJIe30M, KPEMHUEM, KaJblIUeM U MHOKECTBO JPYTUX JIEMEHTOB CO3/1a-
IOIIME TPAHUT, ST NIEMEHTHI MPUXOIAT U3 KOCMOCA U OCEJAI0T Ha TUIAHeTaX, HO IJIaHETHI MOKa elé
pacruiaBjieHHbIe, YTO JaeT BO3MOXHOCTh JIEMEHTAM CMEIIMBAThCsl M YXOAUTh B CaMble HENpa, I1e
Oosee CIOKOMHAs cpeaa Ajisi 0Opa3oBaHMsI MOYBbI, KOTOpbIE OyIyT BBIIESATH KU3HEHHBIN ra3 A
Oynymumx MUKpoOoB, IMeHHO B 3To# o0nactut (hopMHpyeTCs )KU3Hb. KTO-TO, WM YTO-TO (pOpMUpYeET
KUAKOCTB, TIOKA YTO XKMKY U3 OUBBL. MONeKyJIsipHbIe 00JIaKa TaKke pa3BUBAIOTCS B HOTY CO BpeMe-
HeM, u To, uto ConmHeuHast CricTeMa Mmpoliuia OYepeJHON pa3 CKBO3b ITH 00JaKa, JaeT BO3MOKHOCTD
BHEJPUTD OOJiee CIOKHBIE JIEMEHTHI B 3Ty chcTeMy, HO Mosogoe CosHile 6e3yepKHOe U BhIPbIBa-
eTcsl U3 3THX OOJIAKOB COBEpIIIask OYePeHON 0O0POT BOKPYT TIAKTUKU

460 mwimonoB Jsiet cnyctss Conmneunass CucreMa BO3BpallaeTcsi B poJHyIO raBaHb. Moso-
nas 3Be3aa cTajla HEeMHOTO sIpue, IJIAHETHI BCE ellé MOABEpralTcs OECKOHEUHBIMU OOMOApIpPOB-
KaMHU KOMET U aCTepOW/IOB, MpaBa MECTAMU CPEM PACTUIABIEHHOW MarmMbl MOSIBUJIMCH OCTBHIBIIIUE
KOpKHU. ATMOc(epa HaChIIIeHa BYJKaHUYECKUMU Ta3aMH, TJIaBHOE ra3 Ternepb HEOTHOPOIHBIN, ITyc-
Kail SIOBUTHIN, HO OH CTaJI Pa3HOOOPA3HBIM M OOJIee TSIKEIBIM UTO CO3aJI0 KUCIOTY, OJIaronpHsITHYIO
cpeny [uisi 0Opa3oBaHMs KU3HH, TJie HeT Bakyyma. Oco0oe 3HaueHHne HYKHO MPHUIATh MAarHUTHBIM
IIOJIAM IIVIAHET U CTEI6I/IJIbHyIO rpaBUTAlNIO, YIIOPAOOYEHHBIM BPAILICHUEM ILTAHCTHI. Haima manera
He 3eMJIs1, HO HaXOUTCS Ha TOH ke opOuTe, TOIMBKO ¢ 00paTHOM ctoponbl CoJHIIA, MHOTAA €€ BUJIHO,
Korza Hama riaHeta X BbixoauT Ha Odemuit Connua. K coxanenuio, 3emis ceiiyac nepekuBaet
CHUJIbHEHIIIee CTOTKHOBEHHUE C IPYroM IJIAHETOM, TIepekuBaeT KatacTpody TIaHETAPHOTo MaciiTada,
I7ie IBE TUIAHEThl CTOJIKHYJIUCh M OCBETHIIM BCIo CHCTEMY OrpOMHBIM B3PBIBOM, K CUACTBIO, 3eMIIs
yuenena. [Inanera X Takxke MojiBEpraeTcsi CUIIbHEHIINM O0MOapIMpOBKaM MEJIKHX METEOPHUTOB, B
OTJIMYME OT 3eMJIH ITaHeTa X c(POPMUPOBATIO CHIIBHOE MarHUTHOE MTOJIe BHEIITHEN OPOUTBHI, Te 00JTb-
IIIMHCTBO METEOPUTOB BPAIIAIOTCS 110 OpOUTE B BUJIE KoJell Kak y CaTypHa, yaepkuBasi aCTepOU/IOB
Ha opOuTe ulaHeTa X ObICTpee OCThIBaJa YeM 3eMiisi, 00pa30BbIBasi KOPY HECMOTPs Ha BBIPHIBAIO-
myecs ByJIKaHbl. ATMOcepa HachlIalach CIOKHBIMY Ta3aMH, ykKe MOSIBIISUIMCh KUCTOTHBIE 03epa
KyZla MOJIEKYJISIDHBIE OOJIaKa BHEAPSUIM MPOCTEHIINX, CIOKHBIN MPOIECC MEPBIX MPU3HAKOB KU3HU
Hauas (popmupoBathes. Kak ke mpocreiiive nornaiy Ha 1iaHety X ? MosekyaspHble o0Jlaka Hachl-
IIEHbl MUKPOCKOITMYECKUMH KOKOHAMU Tapsiiye B BakyyMme, u korjaa Comneunas Cuctema mpoxo-
JWJIa CKBO3b TU 00JIaKa, Kak1asl TUIAaHeTa STOM CUCTEMBI ITPUHSLIA MIEPBBIH MPU3HAK CAMbIX TIPOCTEN-
X, KTo-To prkuics. Tem Bpemenem ConHevnasi CucteMa BHIXOAUT U3 OOJIAKOB HA TPETUH KPYT

I'naBa Bropas. BozunknoBenune 7Kuznm.

690 muwuoHoB JieT ciyctst ConmHeunas CucreMa Bo3Bpalaercsi K ucxonHou touke. CosHile
yBeJIMYMBaja CBETUMOCTb U Habupasia Maccy. [ paBuTaIimoHHOE BOJTHEHHE 3aCTaBIISIIO KPYITHBIE TIa-
HETBI IBUTAThCSI, CMelIasi ¢ OpouT Oosiee MesKue, HeKOTopble YT K CONHITY M CTaly NMEeKJIOM Kak
Benepa u Mepkypuii, apyrue yuum 3a npenesnst lOnurepa u 3amep3iu HaBeyHo. YTo BbI3BAJIO Takoe
nepemernieare? B pykaBe OprioHa CyqnIcs KOJUIAIC 3Be3/Ibl TBOWMHOW CUCTEMBI, BTOPYIO BHIOPOCHJIO
Ha OrPOMHOM CKOPOCTH, 3Be3/1a rpoJieresna psaaom ¢ CoTHEUHOM CUCTEMOM U BbI3BAJIO CyMaTOXy CpeAu
miadeT. Hamra mmadeta X Takke He sIBIsSeTCS HUCKJIIIOYEHUEM, IOHI/ITep BCKOJIBIXHYJI BCE IIAHCTHI,
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pacTaJkuBasi Ha CBOeM ITyTH, K cUacThio, CaTypH He O3B0 TUIaHeTe X BBIATH U3 00MTaeMOM 30HBI,
U IJIaHeTa yaepxkanach B oTinure oT Mapca, rie yxe cpopMupoBaiach nepBudHas armocgepa.

NHuTepecHo, KOHEUHO, 3HATh YTO TBOPUJIOCH B 9TH BpeMeHa ¢ rianetamu ConHeuHor CUCTeMBl,
0co0eHHO ¢ 3emJiell, HO TuiaHeTa X eJUHCTBEHHAs TIie yKe BO BCIO MPOUCXOIAT I'e0JOTHYECcKie
MIPOLIECCHI, 32 TUIOTHBIMU OOJIAKaMM HE BUJIHO MOBEPXHOCTH, TBEPIOW MOBEPXHOCTU IIIOTHON KOPBI
TIOKPBITasl BOASHBIM MIAPOM, JieJIeHHe MOJIEKYJT ra3a CO3/1aBaifl KHUIKOCTh, HE Ta BOJIA B IIPUBBIYHOM
BUJIE, B 9TOM XKUAKOCTH OBUIO MHOTO KOJIIareHa u He Obuto kuciopona. Tem Bpemenem ConHeuHast
Cucrema npoxoania CKBO3b 0OJNACTh CBOETO POKJIEHHUs, TUIOTHbIE OOJIaKa MPOHU3BIBATIM CUCTEMY
ONBUISAS] BCE TUIAHETHl CBOMMM MOJIEKyJIaMl MHKpoOoB. Ha Hamry miaHeTy oHM Majaiv BMecTe C
JOKJIEM, YTO TOpa3ao oOJeryayio MHTEPBEHIMI0, MO0 eIMHCTBEHHAs TUIAHETa C 3alUIIEeHHON aTMO-
chepoit 0T KOCMUUYECKOW paualiiid HUYTO MO CPAaBHEHUIO C MOJIEKY/IaMy TeMHoW Matepuu. [1nanera
cchopMupoBaHa ¥ roToBa MPUHUMATh KU3Hb, KaK M cama XW3Hb HE CTOsula Ha Mecte, 3a 690 mui-
JIMOHOB MOJIEKYJISIPHbIE OOJIaKa CO3[AJIU CIOKHYIO CTPYKTYPY, OHU BIOXHY/IU KU3Hb Pa3BUTHEM B
MOJIEKYJTy Ta3a MepeBOIUIOTHB ero B HeuTo kuBoe. [IpaBia moBepxHOCT TuaHeThl X OblTa HaKajIeHa
OT HeTIPEeKpaIAoIINXCs BYJIKAHOB, M TEMIIEpaTypa BO3Ayxa Oblia BbIIIE TOYKH KUTICHUS, BIIaXXHOCTD
OblJ1a HACTOJIBKO CJIOBHO KUITSIIIAs KacTpiofisl. [lepBbie MHTEPBEHTHI U3 MOJIEKYJISIPHBIX OOJIAKOB ITOTH-
0a11, U3 MIWUIMOHOB OaKTEepUH JIMIIIb eJUHUIIBI TPYKUBATICH U YXOOWIM TIIyOOKO TOJ, KOpy Iiia-
HETHI, TJIe MUTATUCh IPOCTEHIIUMH, TEMH, KOTOPBIE TIOMaAaM B MPEAbIIYIIUI pa3, IepBOHAYATbHAS
KU3HB cllada miepe]] yCOBEepIIEHCTBOBAHHBIMU OakTepusiMU. K 3TOMy BpeMeHH B KOJIbIAX TIAHETHI
OJIVH TSIKEJIBI OOBEKT Havasl MPUTATHBATH BCE BEIIECTBO KoJjell, B uTore 3a 690 MUJUIMOHOB JieT
MoYTH c(POPMUPOBAJICS €CTECTBEHHBIN CITyTHHUK TUIAHETHI, YTO 3aMeIMIIO OBICTpOEe BpallieHHe Tia-
HETBI, & TIPYJIMBHBIN CUJIbl BOCCTAHABIIMBAJIH MTOTOHBIE YCIOBUS

Korga nponerana kapnukoBasi 3Be3/1a, BHIOPOIIEHHAs! KOJUIANCOM cBepxmaccuBHOM, ComHeu-
Has cHCTeMa yKpaJia HECKOJIbKO TUIAHET Y MPOJIETAIONIEeH 3Be3/1bl, UH(OPMAIIUS K CBEICHUIO TI0YEMY,
K nipumepy B ConHeunoit Cucteme 0osblnie 0OBEKTOB YeM B coceiHux LleHTaBpax, B J1ioOOM ciyuae
MOKa NPYKUBAeTCs MIaHeTa X. 3a TYCTBIMH OOJIaKaMU yKe MOSIBIISIOTCS JKUIKUE 03epa, COSUHSIIO-
myecsi B Mopsi. B 3Toii UKo cpefie yke MoN3al0T U TUIABAI0T MeJTbYakIiie YacTUIbl OpPraHU3MOB,
XOTS1 )KUJIKOCTh HMUTO MHOE KaK e[Kas KUCJIOTa M eII€ MOJ BOIPOCOM MPOCYIIECTBYET JIU B STOM
cpene 6aktepun. Tak Conneunast Cuctema BHOBb IOKHUAAET MOJIEKYJISIpHBbIE OOJIaKa

920 munmonoB Jet cnyctsl ConHeuHas CucteMa B YETBEPTHIM pa3 BXOAUT B MOJIEKYJISIPHbIE
obnaka. [Tnanera X Bc€ emi€ ckpbiTa MO IyCTHIMU OOJIaKaMu, BBICOKAsi TeMIleparypa co3aer Oec-
KOHEYHOE McrapeHue, OeCKOHEUHbIE KUCJIOTHBIE JOKAN OTOJISIIOT CKaJIbl, MOIIHBIE IITOPMA CITIAXH-
BalOT MOBEPXHOCTh. Ha MOBEpXHOCTH KM3Hb HEBO3MOXKHA, HO MO TITyOOKHUMHU CJIOSIMU TTOYBBI )KU3Hb
BBUKMBAET U BBIIIEJISIET 0COOYIO Cpely OOMTaHMs B MOJ3EMHOM OKeaHe, KOTopasi CYIIeCTBEHHO OTIIH-
YaeTcst OT HaI3eMHOTO B XUMHUYECKOM cocTase. [loz 3emiieil TeMrieparypa HUKe, 4YeM Ha TIOBEPXHO-
CTH, TIOJ] 3eMJIeH Ha JIHE TIOJ3EMHOT0 OKeaHa (popMHUpPYyeTCsi HEUTO MON3YIIee, POAUBIIASCS U3 TOYBHI,
Onaroziapst OKHMBIIMM MUKPOOaM. DTO ObUT IEPBbIN YePBb, EIUHCTBEHHOE KOTO MOXHO YBHUIETh, OH
HE MPEeBbIIIaT HECKOJIbKUX CM, HO OH CaMblii NIEPBBIN NPEACTABUTENb IUIAHETHl X. TEM BpPEMEHEM
€CJI B3ISIHYTh Ha HEOO Nof, yIbTpachuoIeTOM WK B MH(PPAKPACHOM IMAINA30HE, CUCTEMA ITPOXOIUT
CKBO3b MOJIEKYJISIpHbIE 00JIaKka, HACHIIIIEHHOM pPa3sHOOOPa3HBIMHU ra3aMu. DBOMIOLHUs 00JaKOB YCO-
BEPIIEHCTBOBAJIA BHE/IPEHUE CBOMX KJIETOK, CO3/1aBast [IIsl HUX CEMEHA, 9TU MeJIbYailliie MbUTHHKH,
I71e TIOJl MUK POCKOTIMYECKOM CKOPITYTION CKPHIBAIOTCS CEMEHa KJIETOK, 3allUIIEeHHbIe OT KOCMUYECKOM
paauary, OHM MULTHapaamu ietaioT B Conaeunyio CucteMy v BXOAAT B pa3psiKeHHYI0 atMocdepy
rJ1aHeThl X. KOHEYHO He TOJIBKO IJ1aHeTa X ceMeHa pacrpocTpansiorcs 1o Beeit Conneunoit Cucreme,
TI0 BCEM 3BEe3/1aM COCejiel, 3Th 00Jlaka pa3MepoM B HECKOJIBKO JECATKOB CBETOBBIX JIET IPOHUKAIOT
B HECKOJIBKO 3BE3[JHBIX CHCTEM.

Komnonu3zarus riaHeTsl IPOUCXOIUT B HEYJAYHOE BPEMsl, HETOCTEIIPUUMHBIA KJIMMAT CKUTaeT
MUWLTHOHBI CEMSIH elé B aTMocepe, Te KOMy yIaeTcsl YIacTh pa3belaloT KUCJIOTHBIE MOPs, JIUIIb
THICSTYM TAAAIOT B MEIEepbl WIIM Ha TBEPAYIO MOBEPXHOCTD U TOJIBKO COTHM 3aITyCKAlOT KOPHH B MOYBY,
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I7Ie BCTPEYAIOTCS C IEPBBIMH YE€PBSIMU, HO KTO KOTO, Y COBPEMEHHBIX MUKPOOOB XOPOIIasi 3aIIyTa OT
KOCMHUYECKOHN PajIMalliil ¥ BHICOKHMX TEMIIepaTyp, HO CTapble MUKPOOB! BBKUBATN 230 MUJIJTMOHOB
JIeT ¥ MPUKUIUCh OCHOBATEJIbHO, U CYUTAIOTCS MOJTHOIEHHBIMU X035I€BaMH TUIAHEThI, UMEHHO OHH
CO3/I1aBaJIY MOYBY, HO BUIMMO CO3JaBaJIM JIsl TIPHUILESIBIEB, MO0 Te TaKkKe UMEIOT BCe MpaBa Ha KOJo-
HU3AIIMIO, YTO MPUBEJIO K O0phOE U BIIEPBBIE CPEIH KMBBIX OPraHIU3MOB MOSIBIIIOCH MTOHSATHE XUIITHUAK
1 KepTBa. ITa 60phOa TITyOOKO O 3eMJyiell BBI3BAJIO M3MEHEHUE Cpelbl BOSHUKHOBEHUEM HOBBIX
XUMHUYECKUX 1eMeHToB. Tem Bpemenem ConHevnasi Cucrema nokugaer Monekynsipasie O6maka

I'naBa Tpetbs. Boitna ®uosieroBbix u 3eqaenbix, Kuciabix n Ciagkmx.

1.150 MUITOHOB JIET CITYCTSl Ha TOPU30HTE MOJIEKY/ISIPHBIX 00J1aKkoB mosiBisiercs: ConHeuHast
Cucrema. TeMHBIIT KOCMOC OKPAIIIMBAETCS] B PA3HOIIBETHBIE TOHA, 00J1aKa MPOHUKAT B COHEUHYIO
Cuctremy, CosHile CBETUT HEMHOTO sipue yeM 230 MWIIMOHOB JIET Ha3aJl, HO HEeJOCTATOYHO sipue
4yTOoOBI CO3AaTh OnaronpuATHBIN KauMat. [Inanety X cracaeT MapHUKOBBIN 3((EKT MOCTOSHHBIX
WCTIApEHUH ¥ U3BEPKEHUI BYJIKAHOB, U, K YAUBJICHUIO, 00JIAKOB TUIaHeTa 00bsATa (PHOETOBBIMU 00J1a-
KaMH, KaK ¥ (pUoJIeTOBBIMU MOPSIMH, TBEPIIasi TOBEPXHOCTD OT/IaBAIa KPACHBIMU OTTEHKAMM. 32 3TOT
nepriof] B 230 MIJUIMOHOB JIET MPOU3O0IIUIO CKPEIMBAHUE IBYX BUIOB, U OHU OBICTPO PaCION3IIHCH
M0 BCeHl TUIaHeTe, paB/ia 3T MUKPOOHI elé He MOHUMAJIH, YTO TPs/IET BOMHA C TeMU, KTO pa3BU-
BaJICsl B OOJIaKax M CTAHOBWJICS CHJIbHEe. JKM3Hb B OTKPHITOM KOCMOCe — 3T0 00pbOa 3a BBIKMBA-
HUeE, IJie KOCMUUYECKasi paJualiysi ¥ BCOBIIIKY CBEPXHOBBIX M3JTyJalolye raMmMa-Iydu, TeMHasi MaTe-
pYs 1 MHOXECTBO OIACHOCTEH UTO CO3AAeT PUCK ISl CYIIECTBOBAHUS KU3HUA. DTU MUKPOObI XK JAJH
noyioOHble cucteMsl U Korna ConHeunast CuctemMa BHOBb BOIIUIA B MOJIEKYJISIpHBIE OOJIaka, Ha4asach
KOJIOHM3AIIHS TIJTaHeT, BCE TEMH Ke CeMEHaMH, HO MBUIMHKH CTAJIM KpyITHee B BUJIE JIEABIIIEK OHU
MPOHUKAIN B aTMocdepy TUIaHeThl X

3a 1.150 MuIIMOHOB JIET MJ1aHeTa X HAMHOIO OCTbUIa, TEMIIEPATypa HE MPEBBIIAET +85, 4yTo
co3aeT OaronpusATHYIO Cpey A7 SKCTPEeMaIbHBIX MUKPOOOB, IpaB/a BCE eIe UaeT ceicMuIecKast
AKTUBHOCTb ABUKEHUSI TEKTOHUKH TUTUT, HO 9TO HU CKOJIb HE MEIIaeT Pa3BUTHIO M PACTIPOCTPAHEHUIO
MUKpoOoB. [TnaHera moka He UMeeT OOIMIMPHBIX KOHTMHEHTOB, MOBCIOAY OCTPOBA M OECKOHEYHBIH
OKeaH

MU KpPOCKONMYECKHE TIPUILIEIBIB MaJaId BMECTe C I0XKJEM U MapaMH Ha TIOBEPXHOCTh, OHU
OBICTPO MPOHMUKAJIA B OKeaH, MO0 Ta cpella HAMHOTO OJIarorpusTHa U 6orara XMMUYeCKUMHU SJIeMeH-
TaMH, OCHOBA TSI TTUIIIH, YCJIOBUS TIPEKPACHBI YTOOBI 0OOCHOBATHCS M HA MECTHBIX OOMTaTesNel OHU
CMOTpeJH Kak Ha Jukapei. [Ipurenbiibl OblIM HAMHOTO CHJTbHEE, OHU, TPOHUKAsI B OKEaH CTaHOBH-
JIVCh 3eJICHBIMU, TaK KaK B OCHOBE MX KJIETOK ObLIa paJuaIivisi, OHM ObUTH OeCHOIIaqHBIMUA XUIITHU-
KaMH, HO (pHOJIETOBBIX OBbLIO OOJIbIIIE BCS TUIAHETA KUINesla UMM, U OHHM SIPOCTHO 3allUINAIN CBOIO
TUIAHETY OT MHTEPBEHTOB. Y 3eJIeHbIX ObUIO OJHO MPEMMYIIECTBO, OHU BBIICTICHUSIMUA WCITYCKAJIH
ras 4ro yomBasio ¢puosneToBbiXx. boppOa B okeaHe OblTa KeCTOKOH, UCTpeOieHre 1esoro Buaa 1J-
JIach MMJUTHOHBI JIET, YTO OTpa3uiach Ha NouBy. OKeaH TPYIOB BBI3BAJIO OKHCIIEHUE TIOYBbI U BOTHOM
MOBEPXHOCTH, YHUUITOXKEHUE OJJHOTO BU/A CO3/]aBAJI0 HOBBIE XUMUYECKHUE JIEMEHTHI HATTOJTHSIIOINITYIO
cpeny 1 armMocepy B niepByio ouepeb. Tak nokugana Conneunas Crucrema MOJIEKYJIsIpHbIe 00IaKa

1.380 mMusyumonoB Jsiet ciyctst Conneynas Cucrema MogxoauT K UCXoqHou Touke. Kocmuue-
CKHe o01aKa CMEIaTiCh C MOJIEKY/ISIPHBIMU CO3/1aBasi HeKyIo TyMaHHOCTb. ConHeunasi Cucrema Oyk-
BaJIbHO PACTBOPHJIACH B STOM TYMAHHOCTH, B STOT MEPUOJ ITH 00/IaKa ObLITH JOBOJBHO T'YCTHIMU

Ha mmanere X Bcé em€ muma 6oppda MexIy (pUOJIeTOBBIMU U 3eJICHBIMHU, IJie (PHOJIETOBbIC
MIOHEC/I COKPYIIMTEIbHOE TIOPAXeHUE W YXOIMIIN TIIyOOKO B TIOUBY B TIOA3EMHBIN OKeaH. [loBepx-
HOCTb 3aBOEBBIBAIN 3€JICHBbIE, OKEaH CTaJl TIepeIMBaThCsl CHHE-3€JICHBIM, HO 3TO HE BOJa B IMPHUBbIY-
HOM BHJIE, XOTh U TIPO3pPaYHa MECTaMHU KUCJIOPOJIa B Hell He ObLJIO, Kak U B aTMocepe ucuesnm puo-
JIeTOBbIe OOJIaKa M TOSIBIJIMCH CBUHIIOBBIE TY4H, aTMocepa Oblla HAChIIEHa YIJIEKUCITBIM Ia30M U
XJIOPOM, BO3IYX OBUI SIZIOBUTHIM, KaK U BoJa OblJIa KUCJOTHOW. UTO KacaeTcsi TBEpIo MOBEPXHOCTH,
OCTpPOBA Havajly COETUHSTHCS, CO3/1aBasi OOLIMPHbIE KOHTUHEHTHI, TEKTOHUKA ObUIa YK€ He CTOJb
Xa0THYHA, CEICMIUYHOCTh CTAHOBUJIACh PEXE, UTO CO3JaBaJIO OIarorpusTHbIE YCIOBUS [UIsI 3€JIEHBIX,
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TOJIBKO HUKTO TIOKa He UCTIOJIb30BAJI CYIIlY, BCS )KM3HB ObliIa B OKeaHe. Kaxapiil pa3, Koraa npuxoau
HOBBII BUJI U3 KOCMOCA, OHU BHOCHJIM U3MEHEHHSI B COCTAB JKUJIKOW Cpe/ibl OKeaHa. Ecii BCHOMHHUTD
TMIEPBBIX IMOHEPOB, HA TUIAHETEe He ObLIO OKEAHOB U Jaske 03ep. [0k b, KOTOPbI MONIMBAJ IJTAHETY He
SIBJISIJICS JKUJIKAM, TOT/IA CHINAIMCH pacKaJIeHHbIe KPUCTAILTBI M KUCJOTHBIN nap. Camy Bomy cO31aiu
MUKPOOBI, BCE Oarofgapsi oyBe, KOTOPhIe TOXE OHM K€ M CO3JATU. DTOT OUOJIOTMYECKHIA IPOIIecC
JUTAJICS] MUJIJTMOHBI JIET U ITTUTCS IO cell AeHb. OKeaH MeHsSIeTCsl, OH COBEPIIEHCTBYETCSI, CTAHOBUTCS
€CTECTBEHHOH 3alUTON OT COTHEYHOW paMallii U MECTOM OOUTAHUSI MUJUTMOHAM pa3HOBUIHOCTEN
MHUKPOOOB, OHH CTPOSIT CTPOMATOJIMTHI O'POMHBIE KOJIOHHBI TT0 BCEMY OKeaHy, Ha KOHIIe KOJIOHH €CTh
OTBEpCTHsI [UIs1 BbI/IENICHUsI OTPAOOTAaHHBIX MAaTEPUAJIOB, TO €CThb I'a3bl KOTOPBIE YXOIAT B aTMocepy,
TaK BO3HUKAET IJIOTHBIN CJIOM BOKPYT IUIaHeThl. ECTECTBEHHBIN CITyTHUK 3aBEPIINI CBOE pa3BUTHE
3a0paB Bce JIEMEHTHI KOJIell, TEM CAaMbIM OYHCTUB OPOWTY, IJie MUK POOBLI MOTJIM HAOJIO/IaTh B HOUHOM
HeOe HallleCTBHE TPHIIETbIEB, HOBBIX KOJIOHM3aTOPOB

HoBblil Bu1 MHO3EMHBIE 3aXBaTYMKH TaK)Ke HAYaIM UCTpeOsaTh abopureHoB. Teneps miaHeTa
CTaJIKMBAETCSI C COBEPIIEHHBIM OpPraHu3MoM, Brpyc ofivH 13 IpeBHENINX, caMasi iepBasi HHpeKIus,
niepBast 00JIe3Hb U OHA ObUIa OECTIOIIAHOM, TPOHUKAS B TeJI0 MUKPOOa OHA TIOMUYMHSIA CBOEH BOJIe
Y BUAOM3MEHSJIO OpraHm3M. Tak BOZHHMKJIO OJIHOKJIETOYHOE, HO BUPYC HAa 9TOM HE OCTAHOBUJICS U
MIPOJOJIKAIT TTPOBOAUTD OIIBITHI, IIe U3 MUJUTMOHOB BBUKUBATH €JMHUIIbI, TOTATbHAST MOTU(UKAIIMS
BUJIOB, MyTaIl¥sl YCOBEPIIIEHCTBOBAJIO OpraHm3M. Tak:ke )U3Hb COBEPIICHCTBYETCS B IIyOMHAX U Ha
JHO OKeaHa BBIXOIAT YEPBU

I'naBa YerBepras. ['nob6annnas Iloxosoaanue.

1.610 munmonos et criyctsi Conneunast Cuctema 3aX0QUT Ha OPOUTY MOJIEKYJISIPHBIX 00J1a-
KOB. 3ajiaercs Borpoc? Bee 3Be3/1bl 1 TYMaHHOCTH BPAIIAIOTCS] BOKPYT IIEHTPA TAJIAKTUKH M CKJIA IbI-
BAETCs TAKOE OLIYIIEHHE YTO MOJIEKYJISIpHbIE 00JIaKka CTOSIT Ha MecTe. Ha camoM zenie 9Ti HeoObIYHbIe
o0JaKka JBUKYTCS C TAKOM e CKOpOCThIo, Kak 1 ConHevHast CucteMa, TONbKO B OOpaTHOM HarpaB-
JICHUU U BCTPEYAIOTCSI B MECTE 3apOKACHUS CUCTEMBI, Kaxk ible 230 MUITMOHOB JIET + - 3-4 MIWITMOHA
JIeT, TaK KaK CHCTeMa JIETUT 3ur3araMmu. B mo0oii raakThKe ecTh MONOXKUTEIbHAS U OTpUIIaTeIbHAS
SHEPrusi, pojib TEMHON MaTepuu co3aeT Oydep Mexay pyKaBaMu MOTOKOB 3B€3[, 9TU pyKaBa YeTKO
OIpe/iesieHbl CBETOM MIJIIMOHOB 3B€3]1, HO MEX/y PyKaBaMH €CTh OTPOMHOE MPOCTPAHCTBO, HEKOW
MaTepyuH, 3Ta CyOCTaHIIMs JOBOJIBHO TUIOTHASI M MMEET SHEPTUI0 MOIIHEE 3Be3]], OHU YAEPXKUBAIOT
3BE3/1bl CBOEH I'paBUTALIMEN U JBUTAlOTCs IPOTUB 1BMKeHUs 3Be31. Korna Conneunas Cucrema npu-
OMMKaeTcst K MECTY CBOETO POJKJICHHU s 3UT'3araMu, Beersia, MMeHHO B 9ToM Mecte Conneunast Cuctema
3aXOAUT K TPAHHUIIAaM TEMHBIX TOTOKOB, TEMHOT'O PyKaBa, JIMIIIb HA MTHOBEHHE U BHIXOJWT 3UI'3aroM K
cBoelt opoute. Tak MPOUCXOAUT B3aMMOJICUCTBHE CBETA CO ThMOU U U3 STOW ThMBI BHIXOIUT KU3Hb. B
caMo¥ TEMHOU MaTepry HET KU3HH, HO €CTh MHT PEUEHTHI, TOJIbKO ITyTeM B3auMOJICHUCTBUSI XUMUYe-
CKHX 3JIEMEHTOB IMPOMCXOAUT PEAKIHS AJIsI CO3/IaHUsI HeUTO KUBOTO. [Iporiecc 0kMUBIeHNS 3aHUMaeT
MHOT0 BpeMeHH, ipouio 1.610 MUJUTHOHOB JIeT YTOOBI ITyTeM OECKOHEUHBIX COeIMHEHMI 1 TIepeBO-
TUTOIIEHUS] XUMUY B OPraHUKY MOSIBUJIACH OTHOKJIETOUHAS

Tem BpemeHeM Ha j1aHeTe X Hayaaoch M00aIbHOE MOXOIOAaHNe, TPUYMHA AKTHBHAS JKI3HE-
AeATeTbHOCTD 3€JIeHBIX, PA3MHOXAsICh OBICTPBIMHU TEMIIAMU OHU HAa4aJiM 3aCOPAATh aTMOcepy CBO-
MMM BBIJEJICHUSMHU, YTO BBI3BAIN SIACPHYIO 3UMY, PaIHOAKTUBHbBIE 3eJIeHble XOTENIU CO3AaTh Oaro-
MIPUSTHBIC YCIIOBUS [UTsI CBOETO CYIIECTBOBAHMSI, HO MepeOOPIIIIH, a KOT/Ia OCO3HAIIM CBOIO OIIMOKY,
MHOTHM€ YIIUTM Ha JHO OKeaHa KOrJa MOBEPXHOCTh MOKPbUIACH A30THBHIM M XJIOPHCTHIM HAITbUICHUEM,
YTO-TO TIOXOKEE Ha CHET, HO 9TO He CHET, XOTh U OblJIa MUHYCOBasl TEMIIEPaTypa, 3TO ObLT HE BOASI-
HOH cHer. HOBBIM KOJIOHMCTaM MPHIIUIOCH HE CIIAKO, MUKPOOY TSKENIO MPOOUTHCS CKBO3b TOJIIILY
JIb/Ia K OKeaHy, IJie KHIesa KU3Hb U BYJKaHWIEeCKUe TPYOKU COIeprKai OKeaH KUIKUM U TeTUTbIM,
B OTJIMYHME OT MIOBEPXHOCTH

[Mpurenpiiam BC€ e ynanoch MPOHUKHYTh B OKEaH Yepe3 BhIPHIBAIOIIMECS Ief3epbl, 3TH yCO-
BEPIIIEHCTBOBAHHBIE MUKPOOBI He OOSTUCh HU XOJIO[a, HM OTHEHHOM JIaBbl, OHM TaKXKe MPOHUKAIH B
OKEaH C U3BEP)KEHHUSIMH BYJIKAaHOB, C TIOTOKAMHU JIABbI CTEKAIOIIMIA B 3aMep3IINI OKeaH
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UYeM oTIMYAIOTCS KOJIOHUCTBI OT cTapokmia? OHU BCe CO3AaHuUsT OMHOM 00IaCTH, HO YPOBEHb
Pa3BUTHsI COBCEM Pa3HbIM, pa3HbIe YCIOBHS BUIOM3MEHSIOT CYILECTBO MOJ Cpelly OOMTaHUs, Kax-
IBIA HE KUBET, a BUKMBAET, U 3TO JIeJIaeT CYIIECTBO CHJIbHee. B MOJNeKyJIApHBIX OONaKax XUMUS
TaK:ke OBICTPO Pa3BUBAETCS M CO3/1A€T HOBBIE JIEMEHTHI [T CBOMX CEMSTH U CEIOT Ha BCEX CHCTEMaXx
KTO CJTy4aiiHO MPOHUKAET B 3Ty 00J1acTh. Tak 4TO e MPUHECTH HOBbIe KOOHUCTHI? OHU MPUHECTN
TeHETUYECKHI KOJI, B OTIIMYHE OT MPEIbIIYIIUX KOJIOHKCTOB, KOTOPBIC BHEPSIUCH, arPECCUBHO YHHU-
YTOXKast IKOCUCTEMY, STH BHEJIPSUTUCH Oe300JIe3HEHHO, OHU ObLITM HEBUIMMBI, OHM HAXOJIWJIA KHUBbIC
OpraHu3Mbl M BXOJIMJIM B HUX CJIOBHO JIyX, HO CKOpee TIOXOXe Ha Mapa3uTa, BeIb BOMIOLHS MyTeM
MHOTOJIETHEN OOphOBI CO37aJI0 OYKAIIIKY UM YepBs, TIaBHOE KMBOE U Toy3amiiee. HoBbie KOIOHU-
CTBI HE CO3[aBajii CBOE, OHM KCIIOJb30BAIM TOTOBOE U JIETKO BXOAWIM B 3TU KUBBIE CO3JIAHUS U
BHYTPU MOAMDUIIMPOBATIM OPraHU3M, BHOCSI CBOM BKJIaja B pa3BuThe ku3HU. CO BpeMeHeM TMocIie
BHEJJPEHUSI CTPYKTYpPa OIHOKJIETOYHOTO CTajla MEHSThCS B OoJiee ClIokHbIe (POPMBI, IITyOOKO Ha JIHE
OKeaHa Hayaym OeraTh OyKalllKM W Hamaaath Ha yepBei, a ComHeunass Cucrema poOIOJKIIIa CBOM
MyTh MUHYsI MOJIEKYJISIDHBIE OOJIaKa

1.840 MUJIJTMOHOB JIET CITYCTSI, MOJIEKYJISIpHBbIE 00J1aKa BUJOM3MEHWUIIH 1IBET, CTaB Oojee Kpac-
HOBAThIM ¥ TBUTMHKU C(HOPMUPOBAIIU JIbJIbI, MEPBbie KOMEThl U hopmupoBaHuu odmactu Oopra
BoKpyr CosHeuHo# Cuctembl. Tenepb KOJIOHUCTBHI IPOHUKAIM C NOMOLIbIO KOMET Ha IIaHeTy X.
NaJeHus JISASHBIX KOMET BhI3BAJIM KaTaKJIM3M IO BCEH IJIaHeTe, 3TO MPOAOIKaIoch moka ConHeuHast
Cucrema He BBIIIUIA U3 MOJIEKYJISIPHBIX 00J1aKOB, O0MOAPAMPOBKYM KOMET TIOJIBEPraJIuCh BCe MTAHETHI,
Kak ¥ camo 3Be3/1bl. COJTHIIE K 9TOMY BPEMEHH YBEJIMYMIIACh B pa3Mepax M cTajla CBETUTH sipue, YTo
TMIO3BOJIIJIO €1 YKpacTh KapIMKOBYIO IJIAHETY Y cBell coceku [IpokcrMa, Tak Kak yBeJaruuiIa Maccy
Y TPaBUTAIHIO

Tem BpemeHeM Ha TutaHeTe X MPOAOJIKAJICS JISTHUKOBBIN TIEPUO/, I7Ie TIO/] TOJICTBIMU JIbJAMU
KWJT OKeaH TIOJTHOW KU3HBIO M )KUBHOCTBIO. [1ajieHne JieqsTHbIX KOMET MOYTH YHUUYTOKUIIN BHEIIHIOK
9KOCHCTEMY BBI3BIBAS TJIOOAJIbHBIC Pa3pyIIeHHs], HA OTPOMHBIX CKOPOCTSIX JIbJbl TAKKe MPOHUKAIN
B OKeaH M3MeHsIsl CTPYKTYpY Kuakoi cpeabl. Okean OyKBaJbHO Oypiiil OT OoMOexkeK, Harperas /10
BBICOKMX TEMIIEpaTyp U3MEHWUJICS XUMUUECKUI COCTaB, pa30aBlieHHbIe M3 KOCMOCA U MOCTENIEHHOEe
TastHUE HA JIHE, JIb/Ib BBITYCKAJI HOBBIN BUJI @ BMECTE C HUMH TOSIBUJIACH COJTb M FOJI, BCE Oraromapsi
PEaKIMU U KU3HE/IESATEILHOCTU HOBBIX KOJIOHHCTOB, OHHM BBIPAOATHIBAJIU COJIb B KUCJTIOTHYIO CpEIy
OKeaHa, a Te KOTOpbIe MPUBBIKJIM JKUTh B KUCIOTHOW Cpe/ie YMUPAIU LIEJbIMU BUAAMH, HO T€ KTO
BBUKIJI YBEJIMUUIICS B pa3Mepax U HApaCTUJI TBEPIIBIH MAHIIUPb, KYKH TIPHOOPEITH HOBBIM BUJL ITyTEM
CMEIIIeHNs C HOBBIM BHJIOM, KaK M YepBU TaKKe YBEJIMUWINCh B pazMmepax. [lajgeHue komeT u map-
HHMKOBBIN 3(D(PEKT COSIHBIX MAPOB BBI3BAJIO TASIHUE JILJOB, TYYX BHOBb YKPBUIU BCIO IUIAHETY, CKPbI-
Basl 3apOKAAIONIYIOCS KU3Hb. TBepaast MOBEPXHOCTh 3aHUMAIONIYI0 YeTBEPTh BCEl MOBEPXHOCTH TIa-
HEThl, ObUTa OE3)KM3HEHHO!N B OTJIMUUE OT OKeaHa, Ha CYIIHM He ObUIO YCIOBUH /ISl CYILIECTBOBAHUS,
OeCKOHEYHBIE BYJIKaHBI U CECMUYECKasi aKTUBHOCTh BCE BpeMsi U3MeHsIa peibed), a U KMCIOTHbIe
JOKIM HE OCTABJISIM IIAHCOB, 0K/ KCTATU HE MPOCTO KAIlIA, 3TH KaIUTK OCTPbIe U TBEpIble KpU-
CTaJIThl BOH3AIOIIME B TIOUBY CJIOBHO CTPEJIbI, TeM OoJiee Moclie MajJeHrue KOMET Cyla Oblla pacriaB-
JICHHO¥ OT B3PBIBOB U BBICOKHX TEMIIEpaTyp, Tak BCsl moduTtas ruiaHeta BMecte ¢ COTHIIEM BBIIIUIA
13 MOJICKYJISIPHBIX 00JIAKOB

2.070 muuimoHoB set criyctst ConHeunass CucreMa, 3aJepikaB [bIXaHHE BHOBb HBIPHY/IA B
MoJIeKyJIsipHble 0O1aka. CucteMa BHOBb CTAIKMBACTCS C 3€JICHBIMH, HO YK€ OOHOBJIEHHbIE, U3 00J1a-
KOB BBIIILIY TIOJTHOLICHHbIE OakTepuu, InaHo0aktepur. OHU MPOHUKAIM Ha TUIaHeTy Onarogapsi Bcé
TEM ke KOMETaM, Ha 3TOT pa3 KOMETHI ObUIM He TBEPIBIMHU JIBJAMH, a Moj1o0re 3epupa, KOTOphIe pas-
pymaamcs eme B armocdepe pacibuisis IHaHOOAKTEPUH, KOTOPBIE OCEIATN Ha PACTasIBIINAIN KUIKUI
OKeaH

BpaxneOnast cpefa CTano cepbe3HbIM BBI30OBOM [Isi COBPEMEHHBIX KOJIOHHCTOB, rae OakTe-
YU BUJIESM OTHOKJIETOYHBIE U MHOTOKJIETOUHBIC OPraHM3MBbI JKMBYIIIHE MO0 CBOUM 3aKOHaM, B CBOEH
3aKOHHOM cpejie, Tak KaK JiBa MIJUIMAp/IA JIET UM MOTPeOOBAIOCh YTOOBI 3aBOSBATH IIAHETY U 00J1a-
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JaTh 3aKOHHBIMU TpaBaMM Ha CYIECTBOBAaHME IyTeM MHOTOKPATHBIX CKPEIIUBAHMI OHHM CO3/IAJIN
TIOJTHOIIEHHBII OPTraHU3M, JKMBOE CO3/IaHKe, HO BO BCEJIEHHOM I1e MaJIO IPUTO/IHBIX TUTAHET AJIsI CyIIle-
CTBOBaHME, TIOITOMY HJIET OeckoHeuHasi 6opr0a 3a MpaBo oONalaHke U TOOekIaeT CUITbHEUIIINI,
BBICOKOPA3BUTHIC YHUUYTOXKAIOT MPUMUTHUBHBIX YTOOBI CO3[aTh CBOIO cpely oOuTaHus. B ormmunn
OT MPEABIIYIIMX 9T OAKTEPUH HE BHEJPSUIMCH B OPraHU3MbI, OHU CO3/IaBAJIA CBOIO CPELy BBIICIISISI
KHCJIOPOJ ¥ OBICTPO pa3MHOXKAJIVICh, U PACTION3AIUCh TIO Beel maHete. Kucnopon yousan aHaspoo-
HBIX OPraHU3MOB U Te, KTO XOTeJI BbUKUTh HAYaJIU TMPUCTIOCAOIMBATLCS K CYPOBBIM PEaIbHOCTSIM, a
BBUKMBIIKX OBLJIO MaJIO, M HUKTO HE CMOT JIaTh JIOCTONHBIN OTIOP MHTepBeHTaM. Tak 1iuaHo0akTepun
MOCTETICHHO pa3pyllaii KJIMMAaT IUIaHEeThl M BHECIM XMMHUYECKUE U3MEHEeHUs1 B okeaH. JKagHocTh
9THX OaKTEPUH MOKUPAIOIIUE BCE BOKPYT MPUBEIH K ITI00ATBHOMY KaTaKJIM3MY, YK CITUIITKOM MHOTO
OHU BBIICJIMIIM KUCTIOpOAa B aTMocdepy U TUIaHeTa Havyasla OXJIaXJaThCsl, TIOKa COBCEM He 3amMep3iia

Tak 6puT0 ¥ Ha TipoTspkeHun 2.300 MuwLHOHOB Jiet, Korga ComHeunas Cuctema MpoXoauia
CKBO3b MOJIEKYJIsIpHBIE 0Onaka. [Imanera cHe:KOK OblTa MPaKTUIeCKU Oe3:KU3HEHHOM, 1 HOBBIE KOJIO-
HU3ATOPBI HE CMOTJIY MPUXKUTHCS HA TIOBEPXHOCTH, JIMIIIb MaJjlast YaCTh IIPOHKKJIA B MOJJIE/THBINA OKeaH
Y BHECJIa CBOIO JIETITY B PA3BUTUH BOJIOIMU OAKTEPUiA, ST ObUTH HE CTOJIb arPECCUBHBI Y BHEIPSI-
JINCh B BBUKUBIIMX BHOCSI HOBYIO XMMUYECKYIO CTPYKTYPY, UTO IPUBEJIO K BO3HUKHOBEHHIO sIpa Yy
OJTHOKJICTOYHBIX M YCMUPHJIH [IMAHOOAKTEPUU TAKKE BHOCS XUMUYECKHIE U3MEHEHU L.

3uMa, AIMBIIAsiCS MUJITMOHBI JIET, Havasla MporpeBaThest Oarofapst ByJIKaHaM M BHIOpocam
YIJTIEKUCIIOTO ra3a B arMocdepy, YTO BBI3BAJIO TasiHUE JIEIHUKOB B HEKOTOPBIX MECTaX, HO B OCHOB-
HOM BCs TUIaHeTa ObUIa TPAKTUYECKU MOKPHITA JIBIOM M MPOBOAUTH IKCIIEPUMEHTHI B STOT TEPUOLT
MOJIEKYJISIPHBIMU OOJIaKaMU HE MMeJIa CMBICTIa, TT09TOMY TOKa BhitycTiia COJTHEUHYIO CUCTEMY Ha
CJIEYIOLUI KpyT

I'nasa Ilsras. Konen JlennukoBoro Ilepuona.

2.530 MUUTHOHOB JIET CITYCTSl, TUIAHETY X COTPSICAIA MOIIHbIE BYJIKaHbI U CHJIbHEHIIIUE 3eM-
JIETPSICEHUSI 3aCTaBJISUIM TUIAaHETy OyKBaJIbHO pazkuMarbcs u3-3a BiausiHus lOmurepa, kotopast yxo-
JWJIa Ha CBOIO OpOUTY, CBOEH I'paBUTAIMEl OHA OTTSIHYJIA IUIAHETY YyThb Jajiblie, YeM OpOUTHI 3eMJIH,
Kak pa3 B TOT MOMeHT, Korjaa ConHeynass Cuctema mpoxojmia CKBO3b MOJIEKY/IsipHble oOaka. [Tna-
HETY KOJIOHM3UPOBAJIM BCE TEM ke CIIocoOOM 3e(pMPHBIMU KOMETAaMHU, BCE HOBBIE OaKTEpUH, HO cpea
IJIS1 HUX CKJIAJIBIBACTCSl HE JIyYIIMM 00pa3oM, Jaxe ISl TeX, KTO TaM yXe KMBeT. Thicsun BYJIKa-
HOB BBIOpPOCHIJIM B aTMOC(hepy OrpOMHOE KOJIMUYECTBO CEPOBOIOPOIA U YIJIEpOa, Ta3bl CMELIAJIHChH
Y CTaJIM B3aMMOJIEHCTBOBATH, CO3/aBasi HOBYIO Cpe/ly, HOBBI KJIMMAT, HOBYIO 9KocHcTeMy. s Tex,
KTO TIPUOBLT M TeX, KTO TOJaMU CO3/1aBajl CBOM KJIUMAT CTOJIKHYJICS C CYPOBOH PeasibHOCTHIO, MaJio
KTO BBUKWJI, OOJIBIIIMHCTBO MOTMOHM, TaK OBl BCEe TIOTMOIM €CTM He MPUOBIBIINE MTPUIIEIIBIIBI, CKpe-
IIMBAsICh OHU BHEC/IM KPEIKKe reHbl B yke cPOPMHUPOBABIIUIACS OPTraHU3M.

Tem BpeMeHeM Havasl BBIPUCOBBIBATHCSI OKEaH, TPaBUTALIMOHHBIC BOJIHeHuUs1 FOmuTepa co3na-
BaJIM OrPOMHbIE BOJTHBI, BO3MYILICHHBIN OKEaH OOPYILMBAJICS Ha CYIIy BHIOpACHIBAs BCIO KMKOCTh HA
MIOBEPXHOCTD OTOJIsisl HO, Teorpadusi OKeaHa BCE BPeMsl MEHSLIACh, YTO BBI3BAJIO K MPAKTUYECKOMY
BBIMUPAHHUIO OPraHU3MOB, OpOIIIEHHbIE Ha pacKaleHHbIN Oeper. OkeaH cam 1o cede ObUT HerTyoo-
KHM, TaM TaKKe MPOUCXOJIMIIN TO/IBOIHBIC PA3JIOMbl U YHOCHIIU B TION3EMHBII OKEaH KMBHOCTb, TJIe
OTCYTCTBOBAJIM YCJIOBHUSI CYIIIECTBOBAHUS Mpoliecca (POTOCUHTE3A, TaM O] 3eMJIe ObLII CBOU BHIbI,
HepBbie KOJIOHUCTHI, HO ¥ MM JIOCTAJIOCh, OT BO3MYIIICHUSI IJTaHETa OyATO pa3pbIBajiach, BHITYCKas
MaHTHIO B TIOJ3EMHBIN OKEaH U paclieruisiia XKUIKOCTh Ha aTOMbI M MOJIEKYJIbl. BOT Takyio KapTHHY
HaOJTI0/IaJI MOJIEKYJISIpHbIE 00J1aKa U COKAJIeM YTO 3aIyCTUIIA CBOU OaKTEpUH B MIOCTICAHUH My Th, a
BBIOOpA TO 0CO00 He ObLIO, Y OakTepuil He ObUIO KPBUILEB YTOOBI YBEPHYTHCS OT MPUTSIKEHUS TUIa-
HETbI, OHU JICCAHTHPOBAIMCh MUJLTUAPIAMH ¥ TTOTMOANH, JIMIIb €IMHUIIAM YJaBaJIOCh IPOHUKATh B
MOYBY U OKeaH. DTU OaKTepur HeClM ¢ co00i MH(pOPMAIIUIO, CIOKHYI0 (hopmyty s chOpMHUPO-
BaBIIMXCS] OPraHU3MOB U JIOCTUTIIH TIeJIei

I'napa Illecras. [losiBaenust I'pudos.
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2.760 mwmoHoB Jiet cryctsi, Conmaevnass Cucrema BXOIUT B OpOUTY MOJIEKYJISIPHBIX 0OJa-
KOB, HO OHHM ceifuac nepeK1BaloT He JTy4IlIie BpEMeHa, YTO-TO HeOObSICHUMOE Mapa3suTUpyeT ooJiaka,
HEUTO U3 JIPYroi raJIakKTUKM, 13 001acT Mare/iiaHOBBIX 00J1aKOB, BO3MOKHO HEYT IPUILIEN C KBa3a-
POM IyTeM JpKeTa (JIyd MCITyCKaeMblii KBa3apoM), BTOPTHYBILIASICS] MAaTepHsl HAalIUIa OJaronpHusITHYIO
cpeny O60raThiIMM XUMHUYECKUMHU JIeMEHTAaMH U OeKaMU aMUHOKHUCIIOT. DTH MPUIIETbIBI ObICTPO
Pa3MHOXMIUCH 32 230 MUJUTHOHOB JIeT ¥ BHeApsuuch B ConHeunyio Cuctemy BMecTe ¢ OaKTepHsMH,
KOTOPBIC 3aJIOKCHBI B IMTPOrpaMMeE pa3BUTUA KWU3HU, a BOT IMPUIICJIBIIEB HUKTO HE XA U3 HPYFOﬁ
rajJlakTHKH, TeM OoJiee TulaHeTa X COKpaTHia BYJKAHUYECKYI0 M CEUCMUYECKYI0 aKTUBHOCTh. KoH-
THHEHT OKOHYATeJbHO c(POPMHUPOBAJICS, OKeaH ObUI MPEKpaceH, BUJA U3 KOCMOCA TaK W TPUTSTHU-
BaJI B OJIaronpHuATHYIO TETUTYIO Cpely C YCTOMYMBOM aTMOcepor, KoTopasi co37[aBajia eCTECTBEHHYIO
3aIIUTy OT COJHEYHOW paguanyu. KonmoHuzamus 1nuia BCE TeM ke ImyTeM uepes3 3e(pupHbIe KOMETHI,
pacnajamoryecs: B atMocdepe 1 BHIOpaCHIBAIOIINI HOBBIM BUJI HA TIOBEPXHOCTD IJIAHETHI, & BMECTe
C HUMHU U NPULICJIbLIBI

Cyma 6b1a Bc€ Takxke Oe3:KU3HEHHOM, HO SICHOE JIENIO e JJOCTAJIOCh OOJIbIIe BCEro, 3TH BYJI-
KaHbI 3EMJICTPACCHU A, KMUCJIOTHBIC U KPUCTAJVIMYCCKUE JOXK/IW, MOIIHBIC yparaHbl JIMIIAJIN BO3MOXK-
HOCTb MEPEHECTH KU3Hb HA CYIIY. B okeane xu3Hb KHUIIEJIa 6yKBaHI)HO, B OCHOBHOM Y JIABOBBIX TPY-
00K, HO CO BpEeMEHEM IO BCeMY OKeaHy ObUTH TIOCTPOEHBI CTPOMATOIUTHI OTPOMHBIE OAIITHU [T ObITA
MHUKPOOOB, O0JIee CI0KHBIE OPraHU3MBbI TUIABAJIH, HE KacasiCh JHA, yHOCUMBbIE TEYCHUEM, TaKKe MHO-
’KECTBA XKYKOB U YepBel MOJI3JTH 10 JHY ¥ BOKPYT TIepPBbie BONOPOCIIH, MHOKECTBO BOIIOPOCIIEH, UTO
CO3/1aBaJIO 3€JICHOBATHIN 1IBET OKeaHa

Boo0r111ie KOJOHUCTBI U3 KOCMOCA BBITJISIIEN COBCEM MHKPOCKOIMYECKH, 4yTh OOJIbIIIEe MOJIe-
KyJIbl Ia3a, Tak ObLIO BCEraa, Mmo3ToMy c(hOpMHUPOBABIIMECS OPraHU3MbI UX HE 3aMevaliv, KOrjaa Te
MPOHUKAJIM B CTPYKTYPY OpPraHM3Ma, HEKOTOPBIE BUABI OTTOPTajv MPUILIEIIbIA, HEKOTOPHIE IIPUHU-
MaJTi, YTO TIO3BOJISIIO MOAU(HUIIMPOBATH OPraHU3M MEPEHECTH CO3[aHue K CIIEAYIOIIEeMY IIary 3BO-
JIOIIMY, TaK y OpraHu3Ma MOsIBIJIACh MeMOpaHa OOOJIOUKM 3allUINAIIAs SAPO, ST OPraHU3MBbI
HAay4YWJIUCh OCJIUTHCA, HOBBIU BU PA3MHOXCHHA, ACJICHUA CO30aBaJIM HOBBIC BHU/bI, KaK XKMBOTHBLIX
Tak ¥ pacteHuil. [IpuObiBIIME BMecTe ¢ OaKTepUsIMU TIPUIIIEIbIBI HE BMEIIMBATINUCH B 3BOJIOIMIO
TUIAHEThI, OHU HAOMIOAAM U U3y4alld BECh IIPOLIECC, OHM BHIOPAITM CBOW MyTh Pa3BUTHS TIepeHUMAasI
OITBIT, BCKOpE MX OynyT Ha3biBaTh Tprdamu. Tak nokugana ComHeunas CrucreMa 3apakeHHbIE HEKUM
HEJyroM MOJIEKYJIsIpHbIe O0aKa

2.990 muumoHoB Jet ciyctsi, Conneunass CuctemMa BHOBb BXOAUT B MOJIEKYJISIpHbIE OOJIaKa.
Oonactp 3apakeHus1 TpuOaMU MOCTENIEHHO PACIIMPSIETCs], KaKasi-TO YacTh TOMAAaeT BMECTe C KOJIO-
HUcTaMu Ha 1iaHety. Comneunast Cuctema CTaOMIM3MpoBaia Bce OpOUTHI TUIAHET, U yBEIWYHIa
HEHAMHOT'O CBOIO CBETUMOCTh. BpailieHue riaHeTsl X HEMHOrO 3ameisieTcs: 40 19 yacoB B CyTKH,
ectecTBeHHasi JIlyHa mopfepkuBaeT KJIuMar U MPUIMBHL, aTMOcdepa OeCKUCIOpOoAHas HO CTaOWIb-
Hasi, TeMIlepaTypa MoBepXHOCTU +70, yparaHsl 1 MHOTOJIETHHUE JIMBHU CTAJIM PeXe, KaK U BYJIKaHBbI,
I71e MOJIOBMHA MEPEeCcTasia MPOSIBIISATH CBOI0 aKTUBHOCTh, HO MEraMaTepyK Havall PaCKaJIbIBAThCS, XOTS
9TU IreoJIOTMYECcKUe MPOLIECCHl He BIUSIOT Ha XKU3Hb B OKE€aHe, UMEHHO B OKEaHe KUIUT KU3Hb HACHI-
MEHHAasA XUMHUYCCKUMU JIEMECHTAMU, MMCHHO Tyla BHEAPAIOTCA KOJIOHUCTDI, KaK U FpI/I6bI BIIPpOYEM,
TaK Kak cyIna ObUla CKYIHA MPUPOIHBIMU PECYpPCaMMU, XOTS 3[IECh yXkKe TOSBIISIOTCS TIepBbIC JIUIIAK-
HUKU Y KPOMKHU BOZBbI

HogorpuOsiBiime 6akTepry BHOCHIM U3MEHEHHS B Pa3BUBAIOIIUIACS OPraHU3M, CIIOCOOCTBO-
BaJIM BOBHUKHOBCHUIO ITOJIOBBIX OPraHOB JIA PAa3MHOKCHUA, BBIBOAA OPraHU3M Ha HOBBII YPOBCHb
Pa3BUTHSA, BE/Ib IO 3TOro ObLI Mpoliecc aesieHus. [IpenMyIecTBo MoJoBbIX OPraHOB JaeT MHOTOYHC-
JIEHHBIN MMpUILIOL OPraHU3MOB, KOJIOHUCTBLI BHEAPAIN 9TY CUCTEMY KaK B JKMBOTHBIX, TaK XU B pacTe-
HUSI, TAKUM CIIOCOOOM OHM CO31aJIH AJ1s1 ce0s1 OIaronpHsATHBIE YCIOBUS KUBsI B OPraHU3Max MepBo-
MIPOXO/ILIEB, & IPUOBI MO-TIPEKHEMY ceOsT He TIPOSIBIISUIN, OHU IMPAKTHUECKU OBUTU B TEHU U CKPBIBAJIA
CBOE TPUCYTCTBUE.
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DBOJIONMS Pa3BUTHSI OPraHM3MOB XOPOIIO pa3BUBAJICS B OKeaHe, He ObUIO HaJJOOHOCTHU BBIXO-
IWTh HA CYIIy, Be/Ib OKeaH OoraT MUHEpaJaMu U pa3HOOOPa3HON XUMUEH, Takue yIoOCTBa TOPMO-
35T pa3BUTHUsA, OHO pacTeT MeJICHHO, KM3Hb OTHOOOpa3Ha M MeCTO OOMTaHUE B 3TOT MEPHO], CUH-
TaJicst 0€30MacHbIM, TOJIKO PUCKU JAIOT pa3BUTHs U OopbOa 3a BeikuBaHue. [Inanera X BriepBbie 3a
MUWJLTAAPIIBI JIET CTasla CIIOKOMHOW U OpraHU3MBbl BeM 0€33a00THYIO KM3Hb HE Pa3BHBAsICh, TOJBHKO
OrPOMHBIMU YCUJIMSIMUA KOJIOHUCTHI (POPMHUPOBAIM U3 3TUX TPYTHEH OoJiee CI0KHbIe MHOTOKJIETOY-
HBIE CTPYKTYPBI, yTeM MOAUDUKAIMY U CKPEIMBAHUS HOBOTO U CTAPOTrO BUAA. DTUM 3alIOMHHJICS
niepuon, korga Conxeunas Cucrema Nmokujaia MOJIEKYIsIpHbIe 00aka

3.220 MWIIMOHOB JIET CITyCTsI, MOJICKYJspHbIe OOJaka IepeXuBalv HaIleCTBHE TI'PUOOB,
NOBCIONY ObLIa TJIECHEeBeNas NbUTh U MUK POCKOIMYECKUE CIIOPHI, MapsIIye B 3TOM 00nacTy. Dmujie-
MU IPAKTUYECKU TIOPA3WIM MOJIEKY/IsIpHBIe oOJaka, Kyna npoHukana Conmneunas Cucrema. B ator
Pa3 KOJIOHHCTOB OBbLJIO MaJIO, HO OHU MPOAOJIKAIM BBIIOIHSATH 3aJI0KEHHYIO POrpaMMy pa3BUTHUS
KHU3HHA, OTOOpaHHbIE OAKTePUH ITPOHUKAIN OTICIBHO OT TpHOOB uepe3 3edpupHble KoMeThl. Cructema
Hayasa ’KeCTOKUI OTOOpP 370POBHIX M OONBHBIX. [loCTe XUITHMUYECKOro MPOHUKHOBEHHUSI OCTABIIH-
ecsl MOJIEKYJIsIpHBIe O0JIaKa CO3/1aBaJIN 3AIIUTHBIE My3bIPH, U PACKPBIBAIM MX TOrJa, KOTJa MpUOH-
’Kaach 3Be3[Hasl CHCTeMa, HO CBSI3bIBAJIa C PUCKOM MPOHUKHOBEHHS MApa3uTOB B OTKPBIBAIOIIEM
My3bIpe, TPUOOB MaJIo MHTEPECOBAN TUIAHETHI, Belb MOJIEKY/IsIpHbIe 00J1aka ObLIM Ooraye, HAMHOTO
HACHIIIIEHHEW XMMHUYECKIMHU JIEMEHTaMU M OeJIKaMu, B OTIMYMU OT CYPOBBIX IUIAHET, TJIe TOJBKO
HaurHaeTcsi (POpMHUPOBATHCS KU3Hb. [I7TaHETH HEe HACTONMBKO OOraThl MPUPOIHBIMUA PECYPCAMH YeM
MOJIeKYJISIpHBbIE 00J1aKka, TeM OoJiee y rpruOOB eCTh OIBIT B 9KCMAHCHAX 00J1acTell TYMAaHHOCTH BCeJIeH-
HOW, OHM TIMTAIOTCS SHEPTrUel Kak 3Be3/1000pa30BaHUM, TaK U TEMHOW MaTepreid. 3a Tpyu MIJLTHapaa
JIET MOJIEKY/ISIpHBIE OOJaKa pa3BUIIM MHTEJUIEKT U cpeicTBa 3anmThl. ComHeynas Cucrema 3aruia B
CaMBbIil pa3rap BOMHBI, HO Bparu OyaTo e€ He 3aMevalii, KOHEYHO MUJIJTMOHBI CTIOp TIOMAJIN Ha TUTAHETY
X, HO cpa3y yXOAWJIM B T€Hb 3aTaMBIINCh MEPE/l HAUYAJIIOM CBOETO Pa3BUTHs, HUKTO U3 MECTHBIX He
BUJIEJT, KaK OHK BOOOIIEe Pa3BUBAIOTCS U camoe riaBHoe T7ie? Besb 310 yke BTopoe MPOHUKHOBEHHUE
rprOOB, OHM OBICTPO YXOIAT B MOYBY U HE MPOSIBIISIOTCS HUKAK

Tem BpeMeHeM KU3Hb B OKEaHEe pa3BUBAETCS, MOSIBUIIMCH HOBBIE (DOPMBI PACTEHUI U OPraHu3-
MoB. HoBONpHOBIBIIIE KOJOHUCTBI BHECIH CBOIO JIENTY B pa3BUTHE OPraHU3MOB Ipe/iaBasi COBEp-
IIIEHHO HOBYIO (pOpMY [UIsl Tejia, TIOCTETIEHHO TeJI0 OpraHu3Ma U3 MEMOPAHHOTO COCTOSIHUS Tiepe-
XOAUT B 00OJIOUKY, MATKYIO CIIM3UCTYIO MEPEXOASIIIIIA B KOKHBII M XUTUHOBBIA MMOKPOB, OPraHU3M
MOCTENEHHO MpruodpeTaeT (popMy C OpraHaMu BHYTPH MSTKOTO Tejia

[InanoOGakTepr BHOBb HACBINAIOT aTMOC(hepy KUCIOPOAOM, e MPOUCXOAUT B3aUMOCBSI3b C
APYTUMH Ta3aMH ¥ CO3JAI0T OOIIYI0 BO3AYIIHYIO Cpedy, HO 3TO He TOT BO3AyX UTO Ha 3emJje, TaM
KHCJIOPO]] B3aMMOJIEHCTBYET C a30TOM, a 3/1€Ch MOCIIE CTOJIBKUX JIET SKCIIEPUMEHTOB C ITOTOJ0H BblJle-
JISIBIIMMHY TIPEBIAYIMMY OaKTEPUsIMU, MOTYYHIach SK30TUYECKast CMECh, Iie KUCJIOPO]] Hayall B3a-
MMOJIEWCTBOBATH M TIOMYYMUJIOCh COBEPIIEHHO OTaMJamas ot 3eMHou. Tak nim nnaye ConHeuHast
Cucrema nokugaeT MoJjeKy/sipHble 00JIaKka TaIa 3a coOoi BCe TUIAHETHI

3.450 MUJITMOHOB JIET CITYCTsl, MOJIEKYJISIpHbIe OOJlaka ObUTM MPAKTUYECKU Pa3beleHbl I'PH-
6amu, HO TeM He MeHee UMeJM OOIIUPHYIO CTPYKTYPY KOCMOCA, UTO TIO3BOJIMJIO TIPOMTH CKBO3b 3TU
obnaka Conxeunoit Cruicteme. KonoHusanus miaHeT MpogokaeTcsi, HO He Tak aKTUBHO, OaKTepru
MIPUCTIOCOOMIIMCH K BpaKAEOHOM Cpelie ¥ BEPHYJIUCh K CTAphIM CIIOCO0aM SKCIIEULINI, Yyepe3 TBep-
Ible ceMeHa YTOObI TIPOUTH Yepe3 TYCTYI0 CYOCTaHIIMIO TJIECeHH, MOBCIONY TOHKHE HUTHU TMayTHHBI,
rprObl BCE OOJbIlIe pacIIPOCTPAHSIOT CBOE BIMSHHE HA TEMHBIX pyKaBaX MaTE€puH, TAaKXke BUIHBI
CIIOpHI 3BE3[HBIX PyKaBOB. MoMeKysipHble 00aka KPerKo JiepkaT 0OOpOHY CKPBIBAsCh MO Ta30-
BBIMH ITy3bIPSIMH, UTO SIBJISIIOTCSI TOKCUYHBIMH ISl TpUOOB. ['prObl MHOTOKPATHO MBITAIOTCS MPO-
OUTBCSI CKBO3b 3TY 000JIOUKY K COUHBIM U CJIAJIOCTHBIM OOJIaKaM, 3TO KM3HEHHO HEOOXOAMMO, SIBJIS-
IONIUIACS OCHOBHBIM PAallMOHOM THMTAaHUsI, HO HEKOTOpHIE MPHCMATPUBAIOTCS K TUIAHETaM, TaK Kak
3BE3[HbIE CUCTEMBI YK€ TPETUH pa3 MPOXOIAT MO 3HAKOMOMY ITyTH TOCJie BTOpPXEeHHUs, TO UH(Op-
Mallysi, MOCTYNAINAs C MJIaHEeT, YaCTUIHO MOXKET YTOJIUTh MX HEHACHITHBINA royof. ['pudsl Kommy-
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HUKAOEIbHBI U MOI'yT O6H_IaTI)C5I 4epe3 paCCToOAHUA, TPOCTO B TYMAHHOCTU JIETY€ NNPOHUKHYThH, YEM
aJlanTUPOBAThCS K TUIAHETHBIM YCIIOBUSIM, TeM OoJiee MocTynaomas HHGOpMAaIsi TOBOPUT O TOM
YTO INOCTOSAHHBIC KAaTaKJIN3MbI 1 Bpamne6ﬂaﬂ cpeaa co3Jar0T yCJI0BUA IJ1A BbKMBAHUA, TO €CTh BEPO-
ATHOCTH THOeNIN FpI/I6OB €CJIN HE YCIICTb HpI/ICHOCO6I/ITLCH M HET BO3MOXHOCTHU ITYyTCHICCTBOBATH I10
rajakTvKe, Ha IJIaHeTax rprudaM MPUXOOUTHCS PACIHIEIUIATh OPOAY IO YPOBHS Ta30B, a TYMaHHO-
CTSIX 0OMJIMe pa3HOOOpa3usi ra30B, U HE HYKHO PUCKOBATH JKM3HBIO. 32 BCIO UCTOPUIO CYIIECTBOBA-
HUS TPHOOB OHU BIIEPBBIE CTOJIKHYJIUCH C COMPOTHBICHUEM OOJIAKOB U ObLIH YAMBJIEHBI M PACTEPSIHBI,
HUKOr'Ja B UICTOpHUH I1OCJIE OOJIBIIIOrO B3pbIBa TYMAaHHOCTH HE 06J1anam/1 HUHTEIJIEKTOM, UTO BBI3BIBACT
e OosblIIee KelaHue BOPBAThCSI CKBO3b TH My3bIPU M COKPATh, XOTsI BOKPYT CTOJIBKO 00JIAKOB, HO
1A FpI/I6OB ACJIO ITpUHLNWIIA, a COITPOTHUBJICHUEC JIMIIb BbI3BIBACT UCKYHICHUA, OHU 230 MWUIMOHOB
JIET IUTYPMYIOT ITy3bIpH B IIPEABKYILIEHUN COXKPaTh C OTPOMHBIM alllleTUTOM

Bor Takas kapruna npencrana nepen ConHeuHoil CucteMoid, B 3T0 BpeMs ¢ Heba ChIIaJIHCh
ceMeHa OaKTepuii U CIIOpbI IPUOOB, MOrojia O;1aronpUsATCTBOBAJIA MAICHUIO JIETKUX OaKTepHid

TeMm BpeMeHeM B OKeaHe MPOM3OIILIIH KOJIOCCATbHbIE M3MEHEeHHs1, TIPEICTaBIeHbl pa3HOOOpa3-
Hble (DOPMBI KU3HHU, OOJiee CIOKHBIE CTPYKTYpHI, OPraHU3Mbl Pa3BUBAINCH, OHU COBEPILIEHCTBO-
BaMch. Tenepb ecTh yeTKoe ornpejesieHre Mupa ¢ayHbsl U1 MUpa (popbl, KUBOTHBIE U PACTEHUS.
KoHeuHo, 3TO HEe MUp TMTaHTOB, 3[eCh MPEACTABIECHbl Pa3HOOOPa3HbIe KYKU M YEPBU, & PACTCHUS
BCETO JIMIIb BOJOPOCIH, HO TEM He MeHee OHU 00Pa30BAJIMCh M3 OIHOM MOJIEKYJIBI Ta3a, 32 MUJUIU-
apIIbl JIET STU MUKPOOBI CO3aJTH O0JIee CI0KHbIE (DOPMBI OPraHM3MOB, KOTOPBIE CTAIM PA3MHOKAThCS
IMMOJIOBBIM IMYTEM U JaBaTb HOBOC ITOTOMCTBO, M B 9TOT MOMCHT B UX TEJila IIPOHUKAIOT KOJIOHUCTLI
Y COBEpIIEHCTBYIOT TOTOMCTBO. OKeaH XOTh U ObLJT MEJIKOBOJIHBIM, HO JIaBajl KU3Hb U OJaronpusT-
HbIE YCJIOBUS JIs1 Pa3BUTHSI, €CJTM Obl He ObLIO KaTaKJIM3MOB XKHU3Hb Pa3BUBANIACh ele ObICTpee, Tak
YK TOY4HJIOCh, YTO KU3HB OOpOJIach MoKa (popMUpoBaiach IIaHETa, MPOCTO MOTOM JIPYroil BO3-
MOXHOCTU He OyZIeT Y MOJIEKYJISIPHBIX 00JIaKOB, OHU TMPEABUACIN BTOPKEHNUE U3 IPYIUX TIAKTUK.
FpI/I6bI TOXKE JXMBBIC CYIIECTBA, OHU TAKXKE UMCIOT IIPABO Ha CYIIECTBOBAHUE, TOJILKO OHU HE BXOAWJIU
B (popMyIy CO3/1aHUS KU3HU, KOTOPask JJTUTCSI MIJUIMAP/HI JIET, O1aro OHU TOIIUIY TI0 CBOEMY ITyTH
Y He BMEIIMBAJIVMCh B SKCIIEPUMEHT CO3/aTeNsl, XOTh M 3aCENIsUTH IJIaHETy, I1e MPOBOAMIICS OITBIT
CO3/IaHMs U3 HUYEro B )kuBoe. Ha mianere rpuObl cpasy IiyOOKO YXOAMIIM B ITOYBY U HE TIPOSIBIISLIN
CBOIO JACATCJIbBHOCTh, KPOME IMOABJICHHUA MXa U JINIIAHUKOB Y KPOMKHM BOJibl, HO Ha ITOBEPXHOCTH, I'I€
1oyBa OoJiee MsIrKasi, pe3y/ibTaT CKpenBanus OakTepuit u rpudos. Mexay Tem Conneunast Cucrema
MOKMAAJIA TIoJie OMTBBI FAJIAKTUYECKOTo MacIiTada Ha CIeqyIoNMi Kpyr

I'naBa Ceapmas. OcBoenne Cymu.

[Mpomwio 3. 680 MuoHOB JieT nocne oOpa3zoBanus ConneuHoi Cucremsl. OHa crenana 16
000POTOB BOKPYT T'aJIAKTUKH, ObUTM 16 MOMBITOK CO3/1aTh XU3Hb MOJIEKYJIIPHBIMU OOJIAKaMH, €CIU
obl Conmneunast Cucrema cTosila Ha MecTe, ObUIO Obl HAMHOTO JIer4e MPOBOJUTH IKCIIEPUMEHT, HO
Tak paboTaeT MEXaHWKa M TOJBKO TMOCMEeBail 32 STUMU 3Be31aMu. i MpoBeJeHus OMbITa HYKHO
HaOJTIo/IeHue, TJie B CIydae 4Yero MOKHO BHECTU KOPPEKTUPOBKH, HO CJIOKHO CO3/1aBaTh HEUTO, KOTAa
BCE HE CTOUT Ha MecTe, BCE JIBUKETCsI, BKJIIOYask CaMU MOJIEKYJIsipHble oOnaka. K ynuBnenuio napa-
3UTOB-TPUOOB, OHM HANIAJIM HA HEOOBIYHBIE 00JIaKa, TaM CpPey Pa3HOOOpa3usi Ta30B ObUIA MOJIEKYITbI
WHTEJUICKTa, IEPBUYHBINA pa3yM oOnafaomieid nHdopmareld KOMMYHUKAIIMA MOJICKYJI, 9TU 00JIaKa
00J1aJay MOIITHOW CHJIOW aHTHUTPABHUTAILIMK NepeMelaTh 38e3/pl. [lepes oM cMepTebHOM onac-
HOCTH, OHM BBIHY’K/IEHbI ObLJTM TIOWTH TIPOTUB TPABUJI, HAPYIIUT BCEJIEHCKUIA TIOPSIOK ObITH Oyde-
POM BCEro JMiib Ha MITHOBEHUE OCTAHOBUTLCA W U3MCHUTDH TPACKTOPHIO, KAK TYT K€ ABA NCCATKA
3BE3[ CTOJIKHYJIMCh, BbI3bIBAsl MOIIHBIC BCIIBIIIKKU U I'PABUTALIMOHHBIC BOJIHBI COTPACAJIU TAJIAKTUKY,
ObLIIO YHUUTOKEHO BCE B paalyce CTa JBaaaTh cBeToBbIX JieT. ConmHeuHast Cuctema BXOQUIA B pas-
PYILIEHHYIO 00JIaCTh pacKaJeHHOH IUIa3Mbl U UIMITYJIbCOB raMMa-JTy4ei, IOBCIOLY OOJIOMKH TUIAHEeT
U ropsiye oonaka. Takol caMOyOMIICTBEHHBIN IIar BbI3BaJl YHUUTOXEHUSI TPUOOB, CTOJKHOBEHHUE
3Be3[] BHI3BIN KOJIOCCATIbHBIE BBIOPOCHI TUIA3MBI, U yIapHasi BOJTHA Pa3pyIlInia CTPYKTYpPY MayTHHBI
U tieceHn. TeMHast MaTeprsi BOCCTAaHABIIMBAET TEUEHH I 3BE3/JHBIX PYKABOB, TIOJIy CTOpEBIIHE 00JIaKa
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MPOJOJIKAIOT CBOIO Pa0OTY 10 BHEPEHUIO KU3HU, HarTpaBJisist cemeHa B ConmHeunyio Cucremy, rprobl,
K COXaJIeHUIO, He ObLTM YHUYTOXEHBI TIOJIHOCTHIO, OHU JIMIIMINCH TUTAHTCKOM CTPYKTYPhI KOTOPbIS
(opMupOBaIM COTHM MUJUTMOHOB JIET, ¥ HA BOCCTAHOBJIEHUS YI/IET CTONBKO *ke. Ceityac rpuObl He
MIPE/ICTABIISIOT OMACHOCTH /151 MOJIEKYJISIPHBIX OOJIAKOB, HO JIJISl BCEX OCTAETCsI 3arajIkoi UTo jKe OHU
JeNaloT Ha M1aHeTax ? Bausior iu oHM Ha nipoBeeHue KkcnepumenTa? OHU NalaloT BMECTe ¢ ceme-
HAMH TIPHUKPETTUBIINCH K CKOPJIyIe, B OTIMYNH OT OaKTepUr KOTOPBIH 3aIlUIIEeH CKOPITYIIOM, IPpUObI
MpeKpacHo ceOst YyBCTBYIOT B BaKyyMe, OHU MUTAIOTCS paJyalfiel, TOJIbKO CBEPXBBICOKME TeMITepa-
TYpPbl MOTYT UX HEUTPAIU30BaTh, OOJIbIIIE CIIOCOOOB HET OT HUX M30aBUTHCS

[NepBocTeneHHOI 3a/1aueil co3aTenei SBIsieTCs] BHITAIUTD KU3Hb U3 BOIBI HA CYIIY, B BOIE
HeT OyAyIlero, TaM BOMIOLKS 3aTOPMO3HIIACH COBCEM, 38 MIJUTUAP/BI JIET SKCIIEPUMEHTATOPHI TTOJTY-
YUJIM TOJBKO MEJIKHMX JKYKOB M BOAOPOCIH, TeM Oojiee 3aTsKHOM KOH(JIMKT ¢ rpuOamMy BhI3bIBAT
OIPOMHBII PUCK CpbIBa dKcriepruMeHTa. C pa3BUTHEM MHTEIUIEKTa MOJIEKY/ISIPHBIX OOJNAKOB, pa3BH-
JIMCh TaKKe TEXHOJIOTUH CIIOKHEUIINX (DOpMYJT pactipeiesieHrst OOJbIIMHCTBA XUMHUYECKHUX JIeMEH-
TOB B OKUBIIME opranu3M. Kaxapiil pa3, Koraa mpoxoauiia cucTeMa OHU BHEJPSIA YTO-TO HOBOE U
coBepieHHoe. Terepb HAacTal MOMEHT CO3[aHMe XUTHUHA OOONOUYKM TaKXke M3MEHEHHS CTPYKTYpBI
OpraHu3Ma OTpaIMBaHUEM JIallOK, ¥ HAKOHEeIl BBITOHATH 3aJI€HMBIIMXCS KYKOB Ha cyiry. HoBble
MOKOPHTEJTH TUIAHETHI BHECIA XMMUYECKHUI COCTaB, UTO BBIHYK/IAJI0 OPraHU3MBbI BBINOI3aTh U3 BOJbI.
[Mopa 6b1 prcTIOCAOIMBATHCS, CKOIBKO MOKHO KIaTh?

Tem BpemeHeM, arMocdepa Oblia BC€ el He CTaOUIIbHOM, OTCYTCTBHE O30HOBOTO CJIOS TIOJI-
BEprajio COTHEYHOW paualliy CYIIY, 1a ¥ COCTaB BO3yXa IMOCTOSTHHO MEHSUICS, He ObUIO CTaOMITb-
HOro KjmMarta. KOHTHHEHTHI TO pa3BaMBaJIUCh, TO COSAMHSIIMCH. B 3TOT mepuos BrepBbie HAYAIH
TIOSIBJISITHCS TOPBI, @ KOHTUHEHT BHOBb CTAHOBUJICS €IMHBIM, OJJHUM CJIOBOM CYIIIa OblIa HEMPUTOTHOM
TS SKM3HU, HO TeM He MeHee CO3/IaTelTl BHITOHSIIA BCeX Ha CYIITy, Ha BEPHYIO CMEpPTb, OHM CMOTpPEJIH
Ha rpuObl ¥ HE MOIJIM TIOHSITh, STU MIPOCTO PACLBETAIOT M Pa3MHOKAIOTCSI, HY)KHO TOPOIHUTHCS MOKA
rprObI He 3aXBATHIIU CYITY

[NonbITKa BRIBECTH XKU3HB HA CyITy ObUIa HE CBOEBPEMEHHOM U UyTh HE TIOTYOMIIO CBOE CO3/1a-
HUe, OHU, HE M3YYHB IJTAHETY Pa3BSI3IH PYKU [IMAaHOOAKTEPUSIM, TIHITASICh TEM CAMBIM CO3/1aTh YCTOM-
4ynBYyI0 Orocepy, orpeaeneHHbI ra3 JoKeH TOMUHUPOBATh 10 Beel mianere. Paborta Benach BTO-
porsix, Tak kak Conneunasi CricteMa BHOBb MOKHJIaIa 00Iaka U He ObUIO CHIT yAepkaTh e€, TOJBKO
®1ath 230 MUIJTMOHOB JIET, OHU C COKaJICHHEM HaOJTI0/Ia)i KaK CUCTeMa MOKU/Iaia uX, JIeTs Mo CBOe
opbuTte

3.910 mwonoB et cityctst ConHeunast CucteMa BO3BpallaeTcsl B pOIHYIO raBasb. [Ipotu-
BOCTOSIHHE MOJIEKY/ISIPHBIX OOJIAKOB ¢ Tprubamu oTpasuiiachk Takxke Ha Comneunoirt Cucreme. ['puosi
OYEeHb JKECTOKO OTOMCTHJIM CO3JIATelIsIM, BHI3BAB INI0OATbHOE TIOXOJIOAHKE, OJIeIGHEHUE BCel CyIm
70 CaMOTO KBATOPa, KaK M BOJHOTO OKeaHa, JIEASTHOW TMOKPOB YXOIWI HAa COTHH METPOB B IJTyOb.
[Tourn dYerbipe MWLIMApAa JeT KPOIMOTIMBOM pabOThl, CO3JaHUE HEYTO KMBOTO OYKBAJbHO W3
HUYEro, U3 OOBIYHOTO ra3a, 3T HeoObIYHbIE 00JIaKa CO3/1aJTM OPTaHK3M, XKHUBOE CYITIECTBO, IIPEBOCXO-
Asiee yxe CyIIECTBYIONIME IPUOBI 10 CBOEH CJIOKHOM CTPYKTYpe aHATOMHM, KOTOpasi MOJKET pasjie-
JISITBCSL HA BUJBI ’KUBOTHBIX U PACTEHUI, BCE M3 OMHOTO TeHa, U3 OHOro Koja. MHoroneTHsisi padoTa
MOJIEKYJISIPHBIX OaKTEpUil COBEPIIIEHCTBOBAIN OPraHU3M, CAEJIAB PEBOIOIIMOHHBIA MPOPBIB, CO3aB
13 MUKpPOOa MOJIHOIIEHHOTO KYKa, PACTEHHs1, YepBEl, OHU HaYaJ 1 OCIIIEHHBIM TEMIIOM Pa3MHOKAThCS
Y CaMM CO3/IaBaJIM HOBBIM BUJI TOJ] YCJIOBHS IJTAaHETHI, M BCE-TAKM BBHIIIUIA HA CYIIy M Ha4Yajlu pac-
TMOJI3aThCsl KaK TapakaHbl. OCHOBHAS 11€JTb MUCCHH BBIBECTH M3 BOJBI KU3Hb, U OHA BHIIILIA. TOJBKO
MOJIEKY/ISIpHBbIE 00JIaKa He BUJIENU, YTO MTPOUCXOIWIO B TeueHnH 230 MIJUTMOHOB JieT, Tak Kak CoJ-
HeuHast CucteMa coBepliasia raJJakTHUECKHiA 000pOT, OCTABAJIOCh TOJIBKO rafaTh B OXKUAAHUN

HuxkTo He 3HaeT, kKak OOIIAIOTCS TPUOBI MEXk/Ty COOOM, OHU 3HATM M 3HAIOT, YTO TIPOUCXOIANT
B FJIAKTHIKE U 32 e€ TpejeaMu, 00lacTh MPOKUBaHKS IPUOOB OOIIMPHA U YXOMUT JIAJIEKO 32 Ipe-
JeJbl TOPU30HTA BCEX BUIMMBIX IaJIAKTUK, OHH 3HAIOT, YTO MJET KECTKOE MPOTHUBOCTOSIHUE C MOJIe-
KYJISIPHBIMU OOJIaKaMH, Kak 3TH 00JIaKka UCIIOb30BaIM 3Be3/Ibl Kak opyxkue. CTOIKHOBEHHE 3Be3]1
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Pa3pyIIMIIM CTPYKTYPY MAyTUHBI M COXKIJIM TJIECEHDb 3aIONHSIONINIA BaKyyM, TEM caMbiM OOJlaka Ha
BpeMs Craciy TanakTuky Mueunsiid [1yTh, HO cTany 3aKOHHOM EJIbI0 MOTYIIIECTBEHHOTO Bpara,
1EJIBI0 TPUOOB CTaIM HAYYHBIN SKCTIEPUMEHT MOJIEKYJISIPHBIX O0JIAKOB, TPUOaM HarieBaTh Ha BO3HU-
KaIOIIyI0 XU3Hb U MECTh He 3acTaBuiIa ceOs xk1aTh. Muriennii rpuOoB Havas ObICTPO IPOHUKATD ITy-
OOKO B IMOYBY IIAHETHI, MPOOUBASICh CKBO3b TOJIILYy 3eMHOM KOpBI, 10 caMoil MaHTuu. Toraa mure-
i (KOpHU) ObLTM O'POMHBIMU YeM Y COBpPEeMEHHBIX TpuOoB. Tak uTo ke mpouzonuio? BHesamHo
TUIAaHeTa Havyasia 3aroHsThCS YIJIEKUCIIBIM Ia30M, B TEUeHUM MUJUIMOHOB JIeT atMocdepa HachIIa-
JIach TSDKEJIBIMU Ta3aMy 3aKpbIBasi M OTPaskasi COJTHEUHbIH CBET, HAYaJIOCh TIOXOJIOAAHKE OT MOTIOCOB
K 9KBaToOpy. X007l yOuBaa Me/IJIEHHO B TEUEHUU ABA/IATH MUJIJTMOHOB JIET TIOHAOOMIIOCh YKPBITh
T'YCTBIM CHETOM BCIO TUIAHETy X

I'HeB OBLT HECOTIOCTABMMBIM B CpaBHEHHMH, MO0 B 3TOT MOMEHT OOJIaKa CTaJM KPACHBIMHU OT
THEeBa, BCE HEOO CBETMJIOCh B KPACHOM JMaria3oHe, CKOJIBKO JIET TUTAHMYECKMX YCUJIMN B CO3[a-
HUH YEero-TO HOBOTO, )KUBOT'0, ObLJIO YHHUTOKEHO X0100M. OOHIHO YTO MOJIEKYJIsSIpHBIE 00JIaKka He
3HQJIM TIPUYMHBI IPOU3OMIEANIETO U MPOJOIKAIN UCTPEOIATh TPHOOB B KOCMOCE, Be/lb OBUTH CIIO-
COOBI TIPEOTBPATUTh MOJOOHBIN KaTaKJIM3M Yy MOJIEKYJISIpHBIX oOnakoB. Ceiuac JecaHTUpOBaHME
HOBBIX OaKTEepHid [J1s1 pa3BUTHS U POCTA JKUBOTHBIX HE IMEJIO CMBICIIA, B 9TOM KCTIEPUMEHTE JOJIKHBI
3acyaTh KaJblIEeBUAHBIX OaKTepuWil sl co3gaHusi 3yOOB M CKeleTa, YTO JaBajio Obl BO3MOXKHOCTb
pOCTy, TeM He MeHee TOMBITKU MPeAlpUHIUMAINCH, Hy pa3 yxk ConHeunas CuctemMa MpOXOAUT 3Ty
obnactp, a xaath eme 230 MUIJTMOHOB JIET CUJIBHO pa3apakaiy MOJeKyaspHble oOnaka. Ceituac
TUIAaHEeTa MEPTBA U XOJIOAHA, HO CTPYKTYPBI 3aIlyCTHJIH MPOIIECC Pa3MOPO3KH, TOJIBKO TeTleph HYKHO
HAYMHATh C CAMOTO Havasia, BO3BPAIIAThCS K UICTOKAM, 3TO MUJLTUAPIIB JIET Ha BOCCTAHOBJICHHUSI, XBa-
THUT JIM TEPIICHUSI ¥ CHJI Y OOJAKOB, OHM C TPYCThIO U Pa30vyapOBaHMEM HAOMIOAAIM KaK MOKUIAET
Conneunas CricteMa 00J1acTh MOJICKYJISIPHBIX OOJIAKOB

Ha stom 3akanumBaercsi YacTb BOBHUKHOBEHHUSI )KU3HH, KOTOPasl MPOXOAMIIA Yepe3 CypOBbIe
UCIIBITAaHUSI CBOETO CYIIECTBOBaHHUs. ['a30Bble OOJaka B IMPOIECCe SBOIOIMU BHIPAOOTAIM MOJie-
KyJIy C HEOOBIYHBIMU CBOMCTBAMH MPe0oOpa3oBaHus1, HEOOBIYHASI MOJIEKYJIa COSUHSIIA U M3MEHsIa
CTPYKTYPY XMMHUYECKHUX IEMEHTOB, CO3/I1aBasi COCTAB HOBOT'O JIEMEHTa MO Cpely MpeObIBaHus, 9TU
HECKOJIbKO Ta30BbIX COEAMHEHUI 00pa30BaIM HEUTO TBEPIIOE, KOTOpasi CIyYaiiHBIM 00pa3oM OXuJia

YACTDb BTOPAA. TEOPUA CO3JAHUSA YEJIOBEKA.

I'naBa IlepBas. Bropas nonbiTka ocBoennu Cymmu.

Ve 4.070 munmonos siet Conneunasi Cuctema Onmysxaaer mo ranaktuke Mieunsiit [TyTs ¢
MoMmeHTa cBoero poskaenus. [Ipomino 160 muwroHoB Jiet kak ConmHeunas Cuctema NOKMHYJIa MoJie-
KyJIsIpHBIe 00JlaKa, OHU OBUTH CBUJIETENISIMU THOEJM CBOETO TBOPEHHsI, KOTJa YBUAEIN aOCOMIOTHO
3aMep3UIyIo IJIaHeTy 0e3 MaJIeUIMX PU3HAKOB KU3HHU, HO TaK JIM 9TO Ha caMoM jierie? Jlaxe okeaH
ObLJT 3aMep3IIMM HATIOJIOBUHY, YTO HE AaBAJIO BO3MOXHOCTH IMMPOHUKHYTH IECAHTYpe, YTOObI BHECTU
KOPPEKTHUPOBKH YIyUIIEHHs] OpraHu3Ma, B JJaOOpaTOpHIX MOJIEKYISIPHBIX 00JakoB (pOpMUpPOBAJICS
MMMYHHTET U BbIBEAEHA TepBasi (popMyia Kajbliusl ISl 9K30CKeNeTa opraHu3Ma. Takoid Tpyz ObLT
MPOBEJIEH M KOrJja OHU YBHJEJM TUIAHETY-CHEXKOK, KpeMHeBasi OakTepusi OyKBaJIbHO Harpesiach OT
3JI0CTU U KOCMOC TIOKPBUICSI KPacHBIM 1IBETOM (00macth Moit. O0IaKoB), HaJEkKIbl PACCHITATUCH B
npax

Ilepuon Kpuorena aiumics He BeuHo. [Ipomuio 60 MUTUIMOHOB JIET, KOT/ia caMoM IJIaHeTe Halo-
€J10 3TOT XOJI0/], MPOHU3BIBAIOIINH 10 MAHTUH, U TJIAHETa BCTPSIXHYNACh, Kak rociie cristuku. [npoko
PacCTSAHYBIIMCH (TTAHETApHOE 3eMJIETPSICEHHUE), Hayasla OTKAILIMBAThCA M 4MXaTh (MPOOykIeHUE
BCEX BYJIKAHOB 0€3 UCKJIIOYEHUST), CBOMM T'OPSYUM JIbIXaHHUEM (MOIIIHbIE BBIOPOCHI CEPBI M yIIepo/a,
Tp. TOPSTYMX Ta30B U3 BYJKAHOB) pacTonuia ryiaHeTy. TasHue JIbJOB OTKphIBAJIA 3eMJTI0 U OKEaHbI,
HO IPOIIECC ST MEJICHHO C MEPHOJMUECKIMH KaTaKJIN3MaMH, CUJIbHbBIE yparaHbl BHITAUMBAIN TOPbI
1 oOpymany O6eper y okeaHa, U3 MOJOKHUTEILHOTO, TO, YTO JIOK/b HE CHIMAJl KPUCTAILIAMH, KarlIi
CTaJIM KUJKVMH, HO TEM He MeHee cyla Obula HeITPUTOAHOM ISl KM3HU, MO0 BCE MepevrcIeHHbIe
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KaTaKJIM3MBbI TTOJBEpPrajiach CyIa, Jaxe B 0e3BeTPEHHYIO TIOrojly OHa 00Jydasnach yabTpaduoieTom
ComnHua

TeMm BpeMeHeM B OKeaHe OpraHU3Mbl He MPOCTO BBIKIJIIH, a TIPOLBETAIU. B CypOBBIX yCIOBHUSIX
OpraHu3Mbl OBICTPO TOACTPANBAJIHCH TTOJ] CPEey OOUTAHUs, K TOMY e KaJIblIeBUAHbIC OaKTEpUH He
NOruOIM ¥ IPOHUKJIM B OKEaH IOCye TasHUS JIBIOB, Iie ObICTPO BOIUIM B BhUKMBIIMX. Ha co3na-
HUS CKeJIeTa YIIIJIO COPOK MUJUTMOHOB JIET, YTO HAYaJI0 KJIacCH(PUIIMPOBATH )KUBOTHBIX HAa XMIITHUKOB
Y JKEPTB, KOTJIa MOSBUIIMCH 3YObl, IIIUITBI, UIJIBI, KOI'TH, KAK y XUIIHUKOB, TAK U Y KEPTB CPEACTBA
3aIIUTHI

Bopwba mexay Buaamu 1nuia 70 MUJITMOHOB JIET, TJie XUIIMHUKYU TPEBOCXOIWIN B CHJIE U B
koimuectBe. OTYasiHHBIE KEPTBbI UCKAIM MeCTa [UIsl YOeXKHUINA, X Be3[e HACTUTAIN XUIIHUKHY, He
ObLIIO MeCTa B OKeaHe, I7ie MOIJIa YKPBIThCS )KepTBa, KPOME CYIIIHM, OHM YaCTEHbKO IOIJISI/IBIBAIM Ha
OIPOMHBIN O€3KM3HEHHBI KOHTUHEHT. XOIWIN CIIyXH CPEIU KEePTB, UTO CYIIY YK€ JaBHO OCBOWIIU
rpuObl, XOTb 3TO JIBA Pa3HBIX BU/A, HO OHU KMBYT Ha OHOH IutaHeTe. Kak onmuceiBasioch paHee rprobl
MIpUJIETENIM BOOOIIE U3 APYToM TATAKTHKH, a OPraHU3M CO3/IaBAJICSl UCKYCCTBEHHO B TEUYCHUM MIJI-
JIMAPIOB JIET, KOHEYHO, OPraHM3M JIONIbIIe KHUBET Ha STOW IUIaHeTe, TulaHeTe Kak Bclo COMHEeYHYIo
Cuctemy (hopMHUpOBaIM UIMEHHO MOJIEKYJISIpHBIE 00J1aKa, a TPUOBl HEMPOIIIEHHbIE TOCTH U HATJILIM
00pa3oM OCBaMBaJIM TUIAHETY, MUTATHUCH TPUPOTHBIMU PECYpPCaMu, OHH BBI3BAJIM ITI00ATBHOE MOX0-
JioqaHue, YToObl MEPBHIMUA OCBOUTH CYIITY, ONIEPEANIN TJIaH MOJIEKYJISIpHBIX 001akoB. Korna rianera
OTTasiia, TpUOBI HE TIPEANPUHIMANN MONBITKA YHUUYTOKEHUsI OPraHU3MOB, ObUT KaKOK-TO IJTaH Kak
UCIIOB30BATh OPraHU3M B CBOMX IIEJISIX, TO3TOMY MOCTENIEHHO HaJTaXKUBAJIU CBSI3b C )KePTBAMHU, ObLITH
TIONIBITKY HAJIATUTH CBSI3b C XMIITHUKAMHU, HO TE ChEJIM MapIaMEHTEPOB, XOTS KEPTBbI TAKKE IMBITAIICH
ChECTh IpUOBI, Beb JKEPTBBI TPABOSIAHBIE, 2 IPHOBI HE MOXO0KME HA XUIITHUKOB, HO OHU M HE PaCTeHUS,
M03TOMY MHUPHO COCYIIIECTBOBAJIM C JKePTBaMU, TIOKA KOJIOHUHY HE BHIIIUTA Ha Oeper ocBauBarh CyIIy,
HE BCe, B OKEaHe U 10 Cell IeHb €CTh Pa3HOBUIHOCTY IPUOOB KOTOPHIE KUBYT TOJIBKO B BOJIE

Hacramu 1soxensie BpeMeHa 1Uisl KepTB, XMITHUKOB CTaJI0 HACTOJIBLKO MHOTO, YTO OKeaH OyK-
BaJIbHO KHIIIEJI MU, OHM TaKke 3aHMMaJIMCh KaHHUOAIM3MOM, I0e/last He CIPATABIIMXCS JIMYUHOK
cBoero Bua. ’KeprBam HeKky/a ObIIO YKPBITHCSI, BOIIPOC CTOSUT O BBIKMBAHUM KJIACCa, IMEHHO XHUIII-
HUKY BBIHYK/IQJIM JKEPTB BBHIXOAUTH Ha OEper, OHU BBHIXOAWIM M Cpa3y MOrudaad OT pa3psiKeHHOTO
BO3/IyXa, TPYMHUKHU ObLIA ycesHbl Ha BCEM MOOEpekbe KOHTHMHEHTa, M OHM BCE PABHO BBIXOIMIIM,
JIydIlie Takasi CMepTh YeM B MACTH XMIITHUKA C TYIBIMHU 3y0aMH KOTOpbIe He YOMBaJIM MTHOBEHHO, a
OTIPBI3aJIM LIEJIBIMH JTHSIMHU YacTU Tesia kepTBbl. Cpein BBIXOAMBINMX Ha Oeper KyKoB, Obuia Oepe-
MEHHasi CaMKa, OHa ycresia OTJIOKHUTh MPHUILION, MPeXIe YeM YMepeTh.

I'maBa Bropas. Kyk no nmenu Kionmn.

3a COTHM MWUIMOHOB JIET IO 3THX COOBITHIA, Y OPraHU3MOB BbIpadOTaIach KpOBb, OCHOBHASI
CTaJIUs1 YaCTH SBOJIIOLUH OPraHU3MOB, UMEHHO KPOBb pa3zie/nia BUIbl HA XUITHUKOB U KEPTBBI, UTO
MIPUBEJIO K KPOBOMPOIUTHOW OOpbhOe UIMBIIMECS COTHA MUJUIMOHOB JieT. KpoBb Takske mopoausia
MapasuToB, KUBYIIMX KaK HA XUIIHUKAX, TaK M HA )KepTBax, MpaB/a Ha KepTBaxX KpoBb Oojiee Npu-
SITHA ¥ CJIaJKa Ha BKYC, )KEPTBbI B OTIMYMH OT XUIIIHUKOB HE BBIYECHIBAJIM TTAPA3UTOB CO CBOMX XHUTH-
HOBBIX WJT MSTKMX 000JIOUEK Tesia

Korza nepBbie opraHu3Mbl BHION3aIHM HA Oeper cracasich OT XUIIHUKOB, B HAJIEK/Ie HAWTH Cria-
CEeHHe Ha CyIle, HO Cylia Obljla arpeCCBHOM Cpe/Ioi B 3TH BpeMeHa, COBCEM JIPYroil COCTaB XUMUYe-
CKHUX 2JIEMEHTOB B BO3/1yX€, KOTOPbII MIOCTOSIHHO MEHSIETCS U3-3a BO3ACUCTBUS YIbTPAHUOIETOBBIX
Jy4deit, abCOMIOTHO MPOTUBOIOJIOKHBINA KJIMMAT U Tepernajibl TEMIIepaTyp, a caMoe TJIaBHOE BO3IYII-
Has cpejia He MpeJHa3HaueHa il BOAOIJIABAOIIMX. MHOTOKpaTHble OMBITKYA (DOPMUPOBAIIH JIbIXa-
TeJIbHbIE TyTH, SBOJIOIMS JIETKMX M BO3MOKHOCTH JIBIIIATH HA KOPOTKOE BPEeMsI

MWUTMOHBI TPYTIOB Pa3HOOOPA3HBIX KUBOTHBIX OBUIM YCEsIHBI HA BCeM Oepery JBHIaIOIIero
KOHTHHEHTA, 3TU TPYIbI JIeXkKald MecsAllaMd ¥ THWIM, YTO MPHUBJIEKAJIO Maccy OakTepuii U rpuOoB
IJIs1 UIX TIOaHUS M Pa3fioKeHusl. B OMHOM M3 3TUX MepTBBIX Tel, Oblla yMHpAIoIas caMKa rnapasu-
TOB, OHA yCIleJla CHECTH siiilla B TIIyOb FHUIONIEN O0O0JIOUKH, MPesk/ie YeM NOruOHyTh. BeutynuBinm-
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ecs JIMYUHKYU He YCIed BKYCUTh MEPTBOE TEJIO, UX OTEPEUIN YepPBH M TPUOBI, a TaKKe MeJbuaii-
e GaKTepUH PACIIOTPOIIIIIN TEJIO 10 KOCTeH, OaKTepUH TOeIai TaKKe BUTYITUBIITUXCS JIMUNHOK,
MaJieHbKHe OYKAaIIKH1 CIacaich OETCTBOM YKPBIBasICh B TYCTOM IjieceHH OT JTydeit COTHIIa, U3 ThICSY
BBDKWJIV €TUHMIIBL, ¥ BOT CPe/IM BRIKHMBIIUX ObUIA OJJHA HEOOBIYHAs OyKaIllKa, €€ HeOOBIYHOCTD SIBJISI-
JIOCh HAJIMYMEM HHTEJIJIEKTa KOCMUUYECKOTO pa3yma, BOZMOKHO B mpoiiioM 160 MUUIMOHOB JieT
Ha3aJ1, Korja Obula IIaHOBOE IECAHTUPOBAHKE MOJICKY/ISIPHBIX 00JIAKOB, B TOT pa3 o0JlaKka 3amyCcTUIN
ocoOble OaKTepUH, HECYIIIUI He TOJIBKO KaJIbIIUI HO M MHTEJIeKT. HecMOTpst Ha JieTHUKOBBIN TIEPHUO],
OaKkTepyu COXPaHIJIUCh B CHETY MOKa He HavaIoch riodaibHOe Tasiaue. [Ipoliecc BHeIpeHus B opra-
HU3M TIPOUCXOIUT TOJBKO MPU KOHTAKTe, OaKTepHH MOTYT *kJaTh MUJUTHOHBI JIET JKUBOE CYIIECTBO,
MOKa He BCTYIUT B KOHTAKT MPSMbIM IIPUKOCHOBEHHUEM, STH OAKTEPUH OTIIMYAIOTCS OT TPEAbIAYIINX,
KOTOpBIE MOTJIY IJIABATh U JIeTaTh, HO 9TH HE UMEJIM HHU TOTO HU JIPYTOro, 3aTO UMEJNI TBEPayI0 000-
JIOUKY ¥ 6eCCMepTHre, B 9TOU CKOPITYTIe X PaHIJIOCh KOJIOCCATBHOE KOJTMYECTBO BEIeCTBa, ISl TIOTHOW
MOJICPHM3AIIMN OPraHW3Ma M CIIOCOOOB BBIKMBAHUS B OTKPBHITON Cpejie, TOIbKO TpH TOMNaIaH|H Ha
TeJI0 JTII0OOTO OPraHM3Ma, TIIABHOE KMBOT'O, CKOPJTYTIa PaCKPhIBAJIACh BHITyCKasi CYOCTAHIIUIO HA TEJIO
’KMBOTHOTO, TIPY TOM YTO OHA ObIJTa MUK POCKOITMUYECKON JKUBOTHBIE UX IIPOHUKHOBEHUE HE OIITYIIIAIIH,
KaK CaMKa JXyKa- Mapa3uTa, Oblia mopaxeHa HOBEHIIMMU MPeJCTABUTENIIMA MOJIEKYISIPHBIX 00J1a-
KOB. BOJTBIITYI0 YacTh JKU3HU NTAPa3UTHI TIPOBOJISIT Ha TeJle )KMUBOTHOTO, B JIAHHBI MOMEHT pakooOpas-
HOTO WIEHUCTOHOTO, KOTOPBIH MOe1a MOJIE3HbIE JIEMEHThI U3 pacTasiBIIIEro cHera. MuUpoBoii okeaH
Tasl, B CHErax XpaHWINCh MIJUIMOHBI OAKTePHA TIPUIIIAIIErO U3 KOCMOCa, Tie OMUH BUJ PAaKOOO-
Pa3HOro MPOPHIBAT MYTh KJIEIIHIMH y CAMOU TIOBEPXHOCTH, €ro TeJI0 OBLIO YCHIITAHO KOCMUYECKUMU
CYIIECTBaMH, ITOMHMO Mapa3WTOB, KaK U MApa3UThl TAKXke JIETKO MPUHSIIA HOBOSIBJIEHHBIX

Boo0irie konoHM3ams KOCMUYECKUMU CYIeCTBAMHM TUIaHEThl X, Oblla YCIeNTHON 3TH BhIITIe-
OIMUCaHHbIE BHEIPWIUCH €IIE 3a JIOATr0 M yXke JaBHO ChOPMHUPOBAIU CKEJIET U MOAUDUIIMPOBAIN
OpraHu3M, HO He BCe CYIIECTBA MOTYyYMIA YOSKUIIE, HEKOTOPhIE 10 CHX MOP OKUAAIOT CBOETO Yaca,
a KOrJ1a TIPOMCXOMT JIOJTOKJAHHBI KOHTAKT, TO OHU BUJIAT, YTO BCIO paboTy yke CIOeau, Te KOMY
MOCYACTIIMBUJIOCh HAWTH PaHbIIE, U Te KTO paHbIIle 3aKPhIBAIOT MyTh K TEM KTO HE yCIesl, OpraHu3M
OTTOPraeT 3T KJETKU WU TMOIJIONAaeT, HO He JlaeT ocBauBaThcs. K cuacTeio, Ha Tese )KUBOTo CyIe-
CTBa OBLIO JIPYTO€ KUBOE CYIIECTBO MIOMEHBIIIE, YeM U BOCIIOIH30BAJIMICh KOCMUYECKHE OaKTeprH

Camka, Kak ¥ nojiaraeTtcsi CrapuBasiach M CHOIIAJIACh CO MHOTMMU CaMIlaMU CBOETo BU/IA, rapa-
3UTHI CIAPUBAIUCH MPSIMO HA TeJie JKUBOTHOTO U TOCIe MAPOBAIA TaM e Ha Tejie KPOBBIO, CAMIIBI
3alUIIAIA TEPPUTOPUIO OT APYTUX Mapa3vuTOB, a caMKa Oblia yxke OepeMeHa

[Mapa3uTel HE MOV TIOBJIUSITH HA JKUBOTHOE, HE BBIXOJMTH HA CYIITY, CTpax Mepe XUITHUKAMU
BBIHYK/IQJT )KEPTB BHIOPACHIBATLCS HA Oeper, OpraHu3M Mapa3uToB TakKe He MPUCIIOCOONCH K KU3HU
Ha IMOBEPXHOCTH, OHH, KaK M JKUBOTHBIEC MOrMOAJN, TOJIFKO CaMKa yCIiesia CHeCTU sIilia

B ommuru 0T BOIOIIIABAIONINX, Y APA3UTOB OBUIN JIATIKM, YTO MO3BOJISIO YOKATh OT CMep-
TeJIbHBIX JTyuert CosHIIa, IO TYCTYIO IJIeCeHb TPUOOB IOCTHUTAIOIIYIO O0Jiee MeTpa B BBICOTY, HO JAaxke
YKPBIBIIUCH OT JIy4eid, caM BO3/yX ObUI HETIPUTONCH ISl JbIXaHWsI U MHOTHE YMHUPATIA Ha MyTH K
TEHEBOW YaCTH CYIIM, KaK M HaIll Tepoi, MEJIKUI KyJOK KOPUHWIICS OT YAYyIIbs MMOJ rpudamMu, BIa-
Jieke oT mpubOos OKeaHa, IJe BOBCIO 3BEPCTBOBAIM YepBU M OAKTEPUU, UATU B BOAY OBLIO OIACHO,
OCTaBaThCsl HA OTKPHITOM MPOCTPAHCTBE CMEPTENIBHO, KaK HAIl KYYOK 3a/bIXaJICSI OT HEOOBIIHOTO
BO3/1yxa. CKOJIBKO MOKHO TEpPIIETh 3TH MyUEHHUs], €ro coOpaThsl yke MOTHOIN U ObLITM Che/IeHBI IPY-
TMMU KYy9YKaMH ¥ YePBSIMH, HO 3TOT BCE €€ KOPUUTCS, COTpsicast JTallkaMu, BCe JKAYT B MPEIBKYIIE-
HUM, KOTJIa ’Ke OH HAaKOHEI CIOXHET YTOObl HAOPOCUTHCS, Belb Ha JKUBOTO JKy4YKa HUKTO HE PUCKOBAJT
HAaraaaTh, Bce MPOCTO cMoTpesn U kaamd. Tyt Bo3Hukaet Bonpoc? [Touemy 311 yepBu 1 OakTepun
TMOJT3aM0T 110 TIoBepxHOCTH? [ToueMy OHU He TIOIBEPraloTCcsl OOMYyUYSHHUIO U caMoe TJIaBHOE He 3ajIbIXa-
1otcsi? JKU3HB MPUCYTCTBYET HA CYIIIE, KU3Hb MIPUCITIOCAOIMBAETCS K CYPOBBIM YCJIOBUSIM, KaK U HAIIl
repoy BBIKWII M PUCHIOCOOMIICS K BO3/YXY, OH TIEPBBII KTO Hayas JbIIIaTh STUM BO3IyXOM, Be/b
YepBH 1 OAKTEPUU 33/IEPKUBAIOT JbIXaHKMEe, OHU OOJIBIIYIO YaCTh IPOBOISAT MO 3eMJIEeH, IJIe COBCEM
Apyrasi cpefa, HU BOJHAS U He BO3AYIIHAS
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PazymHble rpuObl Jajv 3TOMY Ky4Ky MPO3BHUINE «KJIOM», TaK Kak B aOCOMIOTHOW THIIHHE,
KYUYOK CIIMIIKOM IIyMeJ, POU3BO/sl HEOOBIYHBIE 3BYKM B OOLIMPHOM I'pUOHOM MAaccHBe, OHU He
MOIJIM €ro BBITHATH M3 CBOETO MHpA, TAK KaK He UMEJI HU PyK, HA HOT, a IIPOCTO CMUPHITUCH C €T0
npucyTcTBUEM. Tak MUp CTasl CBUIETENIEM NIEPBOTo MPU3HAKA OCBOSHHMS CYIIIU KMBBIM OPraHU3MOM,
CO3J]aHNE MOJIEKYJISIPHBIX 00JIAKOB

I'naBa Tperbs. BoikuBanue Ha Cymre.

[Nocne HeckoMbKUX Heaes b peObIBaHUS Ha CYIIIE MO TOKPOBOM I'pHOOB, HAIIIETO KPOBOCOCY-
111ero o0y peBaJ roJiofi, ’HOTIa OH C PUCKOM [IIsl )KU3HH BbIOerast Ha Oeper B IOMCKaX CBEKEro BHIOPO-
IIIEHHOTO XUBOTHOTO, y Oepera KuIenu 0akTepur 1 YepBH, TIOeJAIONIYIO IJI0Th U3HYTpH. Hat repoit
MIOCTETNEHHO MPUBBIKAT K YIbTPApUOIETOBBIM JTydaM, 0)KOTM XUTHHA BHIPaOaTHIBAIM aHTUHATAPHBIH
MIUTMEHT, YTO MO3BOJISUIO HEIONroe BpeMst peObIBaTh Ha OTKPHITOM IMPOCTPAHCTBE, ITO AABAJIO Tpe-
MMYIIECTBO Tiepes] Ooiee CUIIbHBIMU TJIOTOSITHBIMU, KOTOPbIE MUTATUCh BHYTPH, OOSICh OTKPHITOTO
CornHiga, Hall KJIOMUK Oerai Mo KOKHOMY MOKPOBY BBIOPOIIEHHOTO B IMOMCKAX KPOBSIHBIX Y3JIOB U
apTepuii, BpeMeH! ObUIO OYeHb MaJio, KPOBb OBICTPO CBEPTHIBAJIACh HA TPYIIE U COCATh HYKHO CHJIb-
Hee. B penkux ciydasx Oojnbliast BOJHA 3a0pachiBajia )KUBOTHOE B TIIyOb Ha OE30IacHOE PaccTos-
HHe OT Oepera. DTH TMTAaHTCKKE BOJHBI OCTABIISUIN JIY)KH, TIe B PEIKUX CIIydasx Mornajaiach peioo-
nojlo0HOEe, HEe Mesl BOBMOKHOCTY K BBIXOY B OKeaH, pbi0a Oblia 3a0JJOKMPOBaHA M HAXOIWJIACh B
JIy’Ke TOKa He MCTIAPUTCSl BOJA WM HE 3aKOHYATCS )KM3HEHHBIE PEeCYpPCHl AJIsl JbIXaHusl pbiObl. [is
KJIoTa OBLIO Ba)XHO JIOJIbIIE TIPOAIEPKATh )KU3Hb OPraHU3Ma MOJIEPKUBAIOIIYI0 KpoBb. Takol maHc
BBINIAJIAJT KpaliHe Pe/IKO KOrja KPOBOHECYIIMI OKa3bIBAJICS B JIOBYIIKE, [UIsI KJIONa ObLIIO BAKHO HE
TOJIBKO BBICACHIBATh KPOBb, HO M CO3/1aTh YCJIOBUS OMrke K okeaHndeckuM. OH crapatesibHO Tepe-
TACKMBAJI CTIOPbI TPUOOB JIJIs1 MUIIM PHIOBI, OMH pa3 4yTh CaM He CTal KOPMOM [T KPOBOJAIONIETO,
TOJIBKO Onarofapsi MpOBOPHOCTHU TeJla OH CMOT' YBEPHYTHCSI OT TACTU M IIPHITHYTh HA TEJIO, IJIOXO0 YTO
JIy’ka BBICBIXaJia OBICTPEE YeM OH yCrieBaJl HOCUTh KOPM JIJIsI PhIOBI, HACTAJI ieHb, KOrja peidoa 6apax-
TaJIach M 3a/IbIXaJ1aCh BOJIBI MPAKTUYECKU HE OCTABAJIOCH, CJIOKHBIN BHIOOD, JIMOO UCIUTH KPOBb MOKA
pbiOa ene K1Ba, TMOO HANTHU BBIXOJ. YUUTHIBASI HAJIMUMS pazyMa KJIOMa, OH MOMpOOOBa UCTIONb30-
BaTh JIMUMHKY YepBed BhIPAOATHIBAIONIYIO CIIM3b KOTOPAsi HE BBICHIXAET, OH MPEABUICI BBICHIXaHUE
JIy’KH ¥ C TIEPBBIX THEW HayaJl 3aloHATh TUYMHKAMU CIM3HE!, M KOrJja BOJa UCTIapHJIach, OCTaJach
CMEIIIaHHAas CJIU3b TIOKPHIBAIOIIYI0 MITKOE TeJIO phIObI (Torga eme He ObUIO YellyH), CIU3b 3ally-
masna oT ynprpaduosnera, HO OTCYTCTBUE BOIBI AYIIWIO JAbIXaTeNbHBIE MYyTH U pbl0a yMupana, s
KJIONA )XU3Hb PHIOBI HIUETO HE CTOMJIO, OH MOJIePKUBAJT BHIPAOOTKY KPOBH IMUTASI CTBOJIOBBIE KJIETKH.
Tak mosy4msiock, 4To ppida ymepiia, HO KpoBb MPOAOIIKAET HUPKYJIMPOBATh, TIOKA B MAJIBIX MacCIIITa-
6ax, OoJbIas YacTh KPOBU CBEPHYJIACH, OOJIbIIIAsI YaCTh OpraHu3Ma Obuta MepTBa. [To BceM 3akoHaM
JKU3HU BCE KJIETKHU TOC/IE CMEPTHU JOJIKHBI ObITh MEPTBBI, KaK K€ TaK MOJIy4MIIOCh, YTO B MEPTBOM
pbiOe mpopokaeT (PyHKIMOHMPOBATh KpoBeHOCHas1 cucteMa? Kitory ynanock OTaenuTh KpOBsHBIE
KJIETKM OT LIEHTPAJIbHOTO )KU3HEOOeCTIeueH s, CO3[]aB HEUTO HOBOE HE3aBUCUMOE MUTAHKE TSI KJle-
TOK KpOBH, Onaroziapsi 0akTepusiM BhIpaOATHIBAIOIIME MATATEIbHBIE Ta3bl, OHU TaKKe CITyKUIA Oel-
KaMH /17151 KPOBEHOCHOM CHCTEMBI, HO KaK YJaJIOCh KJIOIY COBEPIIUTH CJIOKHEHIITYIO OMepariuio, KOTo-
PYIO He TOfl CHITY JIaXke COBPEMEHHOM UesIOBEUECKOHN IMBUIM3ALINK, OH OKUBUJI KPOBb B MEPTBOM
TeJie, BEpHee He OH CaM, OH BCETO JIMIIb BHEAPHIT HYKHbIe OaKTepUH, KOTOPbIE IPYKUIIUCH U CBOUMHU
BBIJICJIEHUSIMU CO3JAJTH TIJIa3My sl CBOOO/IHOTO TepeMeleH s KJIETOK, KOTOpbIe HAYaIH JeTUThCS
Ha JISHKOITUTOB ¥ TPOMOOIIMTOB 1 JTUM(BI CO3JAIOIIYI0 YCTOWYHMBYIO apTepuio BeH. Tak KpoBOCOCY-
HIUI KJIOM CO3/1aJT COCY/] HAITOJTHEHHBIN )KUBOW KPOBBIO, KOTOPBIN BIOCJIECTBUU CTAHET YETOBEKOM,
HO 9Ta apyras Mcropus

[Noka yto co3maHHbIi cocys ObuT OecpOPMEHHBIM, OT PU3HAKOB PHIOBI HUYETO HE OCTAJIOCh,
OBLJ JIUIIIb CIIM3UCTHINA KOM, He TipeBbItatoniyii 10 cM. cocy TpedoBal MHOTO MUIIH, KJIOI TOCTOSTHHO
MOJIUTBIBAJI COCY[] Ta30HeCyIMMU OakTepusiMu. [Ipupoansie ycinoBusi ObUTH O1aronpusiTHHIMU, TEM-
nieparypa Jepkajach Ha OTMETKe +22, B 3TOT Mepuop 0co00 He ObUIO MPUPOTHBIX KATaKJIU3MOB,
ornacHblii 6eper ObUT BIAJIEKe OT yOeKUIIa KJIOMa, OAHUM CIIOBOM, KMBH B CBOE YIOBOJILCTBHUE, YCIIO-
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BUs1 OJIArONpPUSITCTBYIOT IPUMAHUTh KJIOMKXY, YTOOBI BHIBECTH MOTOMCTBO M NPOAOJIKaTh poA. Paii-
CKHE YCIIOBUS TPOAJIEBAIOT KU3Hb KJIOIY, KOTOPBIA MOKET KUTh HECKOJIBKO COTEH JIET M CIIOCOOeH
BBIPACTH IO TPEX CM

C MOMeHTa BO3HUKHOBEHHSI COCY/a, UCTOYHUK KPOBHU JJTsI KPOBOCOCYIIIUX, IIPOILIIO HECKOJIBKO
MUJLTUOHOB JIET, CMEHMJIOCh MHOKECTBO TIOKOJICHU! M TIPOMCXOAMIIN ITI00aIbHbIE COObITHS. peiidy-
IOIIe MaTepUKH MOCTOSTHHO MEHSUIM pefibed CyI, TOMUMO MOTOIUIEHUI ObLIM YacThle 3eMIIETPSi-
CEHUus, HepeMeHHbeI KJIMMAT BbI3bIBAJI KOPPO3UIO IMOYBBI. OIIHI/IM CJIOBOM, XM3Hb Ha CylI€ CTaBUJIO
BOIIPOC BBIZKUBAHM A, B OTJIMYUHA OT OKE€aHa, I'’I€ JKU3Hb TCKJIA B O6bI‘{HOM pycie, paI;'I IJIs1 XUIITHUKOB,
a KepTBaM IMPUXOIHUJIOCh BCE TaKXkKe BbI6paCLIBaTI)CH Ha 6eper 3alloJIHAA MUJIMapJaMuyu TOHH CBOMMUA
MEpPTBBIMH TeJIaMHU BCE MOOepekbe MaTeprKa, YTO CO3aBAJIO 3arHUBAIOIIYIO CpeTy, HO OlaronpusiT-
HYIO UIA TEX, KTO MUTAJICA 9TUMU TPYyIIaMHU. SBOJIIOHI/IH HE CTOMUT Ha MECTE, €CTh CPE€IN BBIICAIINX
U3 OKeaHa, KOTOpble HauaJli OCBaMBaTh CyITy. MeJlkre MOJLTIOCKH OTKJIAAbIBANIH SIIIA HA CyIIe, paau
6€3OHaCHOCTI/I, BBUTYIIMBIIUECA CTAJIM ITPUBBIKATH K BO3IIYHIHOI;'I cpene. CHYCTH JecATh MUJIJIMOHOB
JIET Y BBIXOAMBIHIMX IMPOPACTAJIN JIAIIKU, YTO IMO3BOJIAIO IEPEABUTATHCA 110 CYILIC

KpoBeHOCHBIT cocy/ Takke pa3BUBAJ CIIM3UCTYI0 OOOJIOUKY, KJIETKH CIIU3UCTON chopMHpo-
BaJIM MBIIIIIBI, YTO ITO3BOJIAJIO IEPEABUTATECA COCYAY, ITOCTOAHHO CMCHHIOHII/II';i KJIMMAaT U UBMECHECHU A1
JaHamadTa, BIHYK TN KOJIOHUM KJIOTIOB TIepeMenarhcs B 0osee ynoOHbIe YCIOBUsI, OHU HE MOTJIH
MOOHATH COCYyd B ACCATH pa3 HpCBbIH_[aIOH_[I/Iﬁ HX pasMeEp U BEC. HO’E)TOMy KJIOIIBI 4aCTO IMOKPbIBAJIN
JINIIKOH CJIA3BIO MEPTBBIX JKMBOTHBIX, ‘ITO6bI BOJIHBI HE CMOIJIX CMBITb COCYIbI, TAKKE CJIN3b CIlacajia
COCYH OT BBICBIXaHUSI M CIIYKWJIO THUILIEH ISl )KMBOTO COCYAa, HO OaKTepHH, KUBYILHE B MEPTBOU
CJIn3U, BCTYIIMJIM B PCAKIUIO C KJIETKAMH COCyda, 4YTO Bpra6OTaJII/I MBIIIIBI U1 COCYH BIIEPBBIC 3a
JecsATh MIUUIMOHOB JIET Ha4yaJl MepeMeliaThesl, MpaBaa OueHb MEAJIEHHO, HO 3To mporpecc. Takxke
B 3TOT NepHo, Y cocyrna (popMUpOBAJICS CBOCOOpa3HbIA OOMEH BEIECTB MyTeM IOIJIOMEHUsT BO3-
AyXa yepe3 NOpbl B BEPXHEW YacTH COCY/a, Te CJM3K ObLIO IOMEHbIIE, HO OblIa 3alUTHAS] KOPKa OT
COJIHEUHBIX JTydeid. Bo3ayx B 9Tu BpeMeHa ObUT 60raT XUMUIeCKUMU SJIEMEHTaMH, UTO CIIOCOOCTBO-
BaJIu CO3JaHUIO ObIXaTCJIIbHBIX HyTeﬁ IJIA COCyaa, BO3AYX BIIEPBBIC HAYAJI HACHIIIATL KPOBb 6OFaTbIMI/I
MUHEpaaMH, JUIsl 3TOr0 KJIETKU KPOBU BBICTPAUBAIU CJOXKHYIO CTPYKTYpPY (PHIIbTpalliy BO3/yXa,
MIEPBUYHBIN BUJI JIETKUX, MIOJ00KE OpraHa, Ho caMoro MepBoro opraHa, Co31aHHON caMOU KPOBBIO

Tem BpemeHeM TMoOepekbe OCBaMBaIach HOBBIMHU BHIAMH JKMBBIX OPraHU3MOB. [10qBOIHBIN
MUpP OpOCHJI Cepbe3HBI BBI30B CHUCTEME, Hapyllasi 3aKOHbI MTPUPObl €CTECTBEHHBIX OrpPaHUYCHUI
BOJOIUIaBaOMIMX. JKN3Hb 3aCTaBMIIA OTPACTUTB JIATIKH KePTBAM, cama IMPUPoa CxKAIMIACh HAJl TEMH,
KTO MIUIMOHBI JIET yCeUBaI TPYNaMu BCE MOOEpekbe, OPraHu3Mbl SBOTIOIIMOHIPOBAIIN, OTPACTHB
JIATTKY ¥ HAIILTA CTIACEHUE OT XMIITHUKOB Ha cy1ie. [I[pruuHoi ObI7I0 OBICTPOE pacpOCTpaHSHUE XHITT-
HUKOB B OKeaHe, TaM OyKBaJIbHO MPOM3O0IIIEN JeMOorpauiecKuil B3pblB CPEAU XUIITHUKOB, UCTPEO-
JIAA KEPTB OHU YYTh HE YHUUTOXKHJIA 9TOT BUJ TPABOAOHBIX. >KCpTBbI 6I)IHI/I NEPBLIMU OPraHU3MaMu
BBIIIE/IINE HA CYIIY, HO CyIIa Oblla OecTIONHOM, Oe3:KU3HEHHOU ¢ robiMU cKaslamu. be3 pactu-
TEJILHOCTH KEPTBBI ObLIM HAa TPaHU BBIMHPAHUs, TOJBKO OJarogaps NepBoMy MOKOJEHHUI0 KOTOpBIE
HOFI/I6JII/I OT yayuibdA, B UX Pa3/IOKUBIIUXCA TEJIaX, U3 XKCIYIKOB HAYa/IU MPOU3PACTATh paCTCHUA,
OHH POCITH CPeIM MEPTBBIX TeJl, TPYIIBl CIYKUIM YIOOpeHHUeM, HO He cracajla MOPCKHMX pacTeHH
oT ynpTpacduroseTa, TOSTOMY BBUKMBIIASI PACTUTETIFHOCTD ObLIA CKY/THOW M, KaK M )KMBOTHBIE TOJIBKO
HAYMHAJIM OCBaMBaTh HOBYIO Cpe/ly AJIsl CBOETO OOUTAHUS

I'naBa Yersepras. [Inma nas Kposococymux.

[Tponuto eme nATh MUJUIMOHOB JIET SBOJIOLMK COCYAA KJIONOB. KieTKM paciuupsuid U yayd-
IIJTM JIETKUE, COCY/1 IOCTUTAIT IBA/IIATH CM B BBICOTY. 32 3TOT MEpUOJL KPOBSIHBIE KJIETKU (POPMUPO-
BaJIM TIOPIIHEBBIE COCYIIBI JIs1 IEPETOHKU KPOBH, OCTPO CTOSLT BOIIPOC O CO3JJAHUM OpraHa repeka-
YMBaOIy1o KpOBb, IITO6bI HE 3aCTanuBajiacCh. HepBOHaqaano 34CTbIBAIOIYIO KPOBb BBIBOJAUJIN YE€PE3
CJIN3b U NPUXOAUJIOCH CTBOJIOBBIM KJICTKAM KaJIbLICBUJIHLIX 6aKT€pI/II71 Bblpa6aTbIBaTb HOBYIO KPOBb
(HOCJIGIIHI/IG MpUuIe/ibIbl, KOTOPLIC BAOXHYJIH KHU3Hb B COCYII), KJIETKH BIEPBBIC IPUMCHUJIA TATY
JIETKUX KaK HACOC U MEPErHaii KPpOBb, UYTO ITO3BOJIAIO en 6I>ITL )KI/II[KOI';I, TaK BIICPBLIC 6bIJIa npeaio-
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JKeHa Ujiesl KPOBSIHBIX KJIETOK CTBOJIOBBIM O CO3JJaHHMHU CEpJIIa, IIEPErOHHOro armapara. Tak Havaics
nporiecc (hOpMUPOBAHUS CEPALIa, CO3JAHME OpPraHa AJMIOCH MSITh MUAJIJIMOHOB JIET, 9TO CIIOKHEHIIast
CTPYKTYpa CBSI3BIBAIOIIME PaOOTY JIETKKX C cepitieM. KanblieBuaHbe OaKTepur MPUITIE/IIIIe U3 KOC-
Moca ObuUTM OECCMEPTHBIMH, B OTIMYMU OT cocyaa. OH OOHOBIISUICS COTHU MUJUIMOHOB a3, N0
HE B CTApEHUH, KU3Hb Ha Cyllle — 3T0 OopbOa 3a BBUKMBAHUE, AJIS1 TEX, KTO BBIOPAJ JJOM CYIIIEH.
MHoOroKparHble KaTakJIM3Mbl ¥ IEPUOANYECKHE TTOXONOIAHNsT YHUUYTOXKAITH 1eJIble KOJIOHUHU KJIOTIOB
W paspyliajim cocyl. B 3Tu BpeMeHa y KJIONOB He ObUIO €CTECTBEHHBIX BParoB, OHU KUJIU BJaJIEKe OT
noGepexbst, HO ITOT (haKTOP He 3aIMIIAT OT IPUPOIHBIX CTUXMI, 0J1aro CoCy MOT MepeMenaThCst
CaMOCTOSITEJILHO, MHOT/1a HAXOJHJI TTEIePKH WU JIHKH, TJIe MOT CITPSTAThCS, @ KJIOMbI Oeperiiv CoCy/l
Y TIIATEJIbHO yXaKMBAJIM 32 HUM, TIOCJIe OUEPETHOTO IyHaMHU, KJIOIbI OYMINAIN OT IPS3U U MOPCKON
BOJIBI COCYl. DTOT cocyy ObUT HE eJUHCTBEHHBIM B 3TOM MHUpE, IO OIBITY CO3[aBAUCh U JIPyrue
COCY/IBI U3 PBIO, MOMABIIIKE B JIOBYIIIKKA 0OPAa30BABIIUX JIyKEH MOCJIe BOJHbI IyHAMU

JIst KpOBM OTpOMHBIN MPOMEXYTOK BPEMEHH JaeT BO3MOXHOCTh KJIETKaM CaMOpPa3BUTHIO,
KJIOTIBI TTOKA HE TMOHUMAIOT MPUYMHBI OECCMEPTHsI COCY/Ia, BE/Ib CAMH JKMBYT UyTh OOJIee TPUILATH
JIET, TOJIbKO Onaroapsi OOMJIBHOMY OIUIOIOTBOPEHUIO KJIOITBI BCETJa COCYIIECTBYIOT PSIIOM, HO COCY/L
SIBJISIETCS. UICTOUHMKOM TIMIIM JUTS 9TUX Tapa3UTOB U HET BOBMOKHOCTH M30aBUThCS OT HUX, MHOTIIA
OHM BBICACHIBAIOT OYCHb MHOTO KPOBH, KJIETKM UTAaK pabOTAIOT Ha Mpejiesie CBOUX BO3MOXKHOCTEH,
crapasich He 00ECKPOBHUTh COCY/I, TAKOH y/ieJT ObITh 3aJI0KHUKOM CYIIbOBI KJIOMOB, OHM CO3JaJTA STOT
cocyn [yist ceOst 9TOOBI IUTh KPOBb M MHEHUE COCY/IA X MAJIO MHTEPECOBAJIa, XOTS OHU TaKXkKe MOHHU-
MaJIu, YBeJIMIEeHHE MOMYJISAIMU MOXET OCYIIUTh COCYI, TIO3TOMY B KOJIOHHH TOJIEPKUBAJIOCH OTIpe-
JIeJICHHOE KOJIMYECTBO KJIOMOB, OCTAJIbHBIX M3TOHSIIN

B cocyze BbigenuTeNbHAs CHCTEMA BBIXOIUIIA Yepe3 TIOPbl, OTTYa TaKXkKe MOCTyIaja MUIa, HO
C TIOSIBJICHUEM JIByX OPraHOB, HauyaJicsi OOMEH BEIeCTB XUMUYECKUM IyTeM. B 3T0 BpeMst KjieTKamu
CO3/1aBaJIaCh MMUIIEBAPUTEIbHASI CUCTEMa, OJ1aroyiapsi HAKOTUICHUI0 XUMUYECKUX BEIeCTB CIIOCOOHBIC
PacTBOPSITH TBEPABIC IEMEHTHI, TaK BOHUK pe3epByap B BBIICIUTEILHOW CUCTEME, I/ie I'a3bl BCTY-
NaJIM B PEakivio 00pa3ysi KUCJIOTHYIO CPely, TaK BO3HHK XKeTyI0K

Boo06iie Ha co3aaHus CJIOKHBIX OPraHOB KJIETKAM KPOBU IOHAI00MIIACH MTSITh MUJUTHOHOB JIET,
STOT YHUKAJIbHBIN MPOIIECC CO3IABAJICS MyTeM MPOO U OIMUOOK, 3TH OPraHbl Mepe/iesIbIBAINCh COTHU
THICSTY Pa3 ¥ JIMIIb B TEYSHHUH MATH MUJUIMOHOB JIET Y Cep/Ilia MOSIBUJIUCH YCTOMUYKMBBIC KJIAIIAHbI TOH -
IOIIYI0 KPOBb IO CTPOSIIIMMCS] BEHaM, KPOBb MPOKJIAIbIBAJIA TTYTU OOJIee THICSYM KM, apTepUsIMU U
KamwuIsipaMy. 3a 3TOT MEepHo] JIETKHUE Pa3IBOWINCh, U YCOBEPIICHCTBOBAIKMCH, CO3/IaB OPOHXH U
aJIbBEOJTBI 151 (PUITBTPAIIMK BO3[yXa Ha IMOJIe3HbIe KOMIIOHEHThI. OOPa30BaBIIUICS KENYIOK, ObLT
W3HAYAJILHO X PAHIJIMIIIEM OTOPOCOB U HE NepepadOTaHHOTO ra3a, KOTOPBIN HAuaJl OKUCIISIThCS U CHKHU-
XKaThCsl IO KUCIIOTHOTO COCTOSIHUSA. B TeYeHUH MATH MUJUTMOHOB JIET, ObUTU TOJIOHBIE IEPUOIbI TIEPH-
OJIMYECKOTO OJIeZICHEHHSI CYIIIH, KJIOTBI OCTABJISIM COCY/I Ha IIPOU3BOJI CYIIbObI M YXOIVJIH MOJT 3eMJTIO,
Y COCYJ] OCTABAJICS TOJIOMHBIM B TEUCHUH JIJTUTEILHOTO BPEMEHH MPONOJDKUTENBHOM 3uMbl. OOBIYHO
KJICTKY BXOIMIIM B (pa3y MeTaboM3Ma, HO TUIaHeTa BOIILIA B JICJHUKOBBIA TIEPUOI, SIBJICHUE KpaiiHe
pe/ikoe pa3 B AeCATh MUJUTOHOB JIET, ¥ JUIUTCSI OKOJIO CTO THICSY JIET, COCY/L CTOJILKO HE TPOTSIHET.
OcraBimch HaeIMHe ¢ XOJIOIOM, Oe3 TIOAJeP:KKH KJIOMOB, coCcy/] ObLT 0OpeueH, Toraa KJIeTKU BIiep-
Bble 0OpaTH/IM BHUMaHKME Ha XPAHWJIMIIE OTXOJIOB, TOTJIA XKeIYJAOK BIIEpBbIe HAYaJl CBOK JesTesb-
HOCTb T10 TIepepabOTKU XUMUIECKUX (DEPMEHTOB, BHIPAOATHIBAS MOJIC3HBIC BEIIIECTBA /IS TIOIepiKa-
HUSI KM3HU COCY/Ia, UTO a0 BpeMst. [loBceMecTHO IMOMUMO YK peIIeHHI CTEHOK KeJTyKa, KJIeTKaMu
CO3/IaBAJICSI BBIXOJI HE MepepadOTaHHBIX MATePUAJIOB B KUIIICUHUK, IJie MaTepuasbl nepepadarbiBa-
JIUCh BTOPUYHO, YEM JAJIbIIIe CTPOWIIM KUINEYHUK, TeM JOJIbIIe NepepadaThlBaINCh MATEPUATIbL IS
KU3HE/ICATEIHOCTU KJIETOK, MOKa CTPOUTENIM HE YIEepJHCh BO BHYTPEHHIOI 00O0JIOUKY cocyna. B
TUIaHaX ObUI MTPOEKT MPOPYOUTH JIBIPY IJIs1 BBIXOA OTXOOB, CO3AHUS MPSIMOI KUIIIKU U C(UHKTEPA,
HO 3TOT IUIaH OyJeT peaM30BbIBAThCS, KOTa BEPHYTCS KJIOIMbI, IOKA YTO COCY/L CTOSLI MO TYCThIM
CJIOEM CHera B SIMKE C KMBOW BOJOL.
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B03MOKXHO, 3TOT UCTOYHUK HEOOBIYHOM BOJIBI, SIBJISIETCS IIPUUUHON JIOJITONETHS] COCY/Ia, Beb
HU OJJHO KMBOTHOE CTOJIbKO HE JKHMBET, a BE/lb COCY/I IO CYTH SIBJISICTCSI KUBBIM CYIIIECTBOM, ITyCKaii
PEe3yJIbTaT SKCTIEPUMEHTa KOCMHUECKHX TIPUILEITBLIEB M OMHOTO YMHOTO KJIOMA, HO 3TO HE JIeJIaeT 3TO
CYILIECTBO OECCMEPTHBIM, JIa)Ke BCEIMBIIMECS KATbLIEBUHbIE OAKTEPUH, MPUJIETEBIINE U3 KOCMOCA,
HE MOTYT MOAJEPKUBATh OPraHbl B BEUHOM COCTOSIHUH. JKU3Hb PaHO WM MO3/IHO YMHPAET, IOITOMY
€CTh MPUHIIUI Pa3MHOKEHHUSI YTOOBI TIPOAOJIKATH POJL OMPEICICHHOTO BU/A, HO COCY[ JKMBET YKe
ATh MIJIJTMOHOB JIET, TA YaCTh KOTOPas MOrpyKeHa B BOAY OblTa CJIM3KUCTON M pacrosarajia OpraHbl,
a HeOOJIBIIIAs YaCTh KOTOPasi BHIXOAMJIA U3 BOIBI OblIa OMEPTBEBIIEH U OKAMEHEBIIIeH MOKa TUTCS
JIJIHUKOBBIN MEPUOII, HO TaM BHYTPH BCE PABHO MPOUCXOAAT KU3HEHHBIE MPOIECCHl IIUPKYJISIIUH
KPOBH, caM COCY/I ObLT STALIEBUIHON (hOPMBI JOCTUTABIIICH TPUIIIATH CM. STOT HEOOBIYHBINA UCTOUHUK
Kyza ObUT IOTpYKEH COCY/l He 3amMmep3al UMest HEOObIYHbIE CBOWICTBA COXPAHATh IIPEIMETHI B IEPBO-
30aHHOM cocTosiHMU. CocTaB BOAbI HE UMEN HU OIHOTO XMMHYECKOT0 3JIEeMEHTa CO3/IAI0NIee KUAKOe
COCTOSIHUE, IOTOMY UTO ObLIT OT/IEJIEH OT OCHOBHOTO OKE€aHa M IMeJI CBOIO UCTOPUIO TIPOUCXOKICHHUS,
a KUAKOCTb 3TO HE UTO MHOE KaK HATypPaJIbHBIN 9KCTPAKT KOJUIareHa HeM3BECTHOTO TIPOUCXOKICHHUS,
BO3MOXKHO 3Ta CyOCTaHIIMs TIoMaja U3 KOCMOCa, HO He U3 00J1aCTH MOJIEKY/ISIPHBIX 00JIaKOB, IIOTOMY
YTO COCTaB PA3UTEJILHO OTIIMYAETCS KaK OT IJIAHETHOTO, TaK M OT CYIECTB, MPUJICTAIONINX U3 MOJIe-
KyJISIpHBIX 001akoB. Tako# mpy/ ObLT €IMHCTBEHHBIM Ha BCEH TTAHETE, UTO MOATBEPKAAET €€ HE3eM-
HOE TIPOUCXOK/ICHHE, YUCTOE COBIAIEHHUE WM CyAbOa 3aCTaBIIa COCY/l MPUMIONI3TH K STOMY TPYyAY,
YTO /1710 BpeMsl KJIETKaM CaMOPa3BHUTHIO, YTO YITyUIIHIO ObIT BHYTPEHHErO MUpa cocyaa. B maHHbIi
MOMEHT JIOIIMHA ObLJIa MOKPhITA MHOTOMETPOBBIM CHETOM, CBOETO POJa KYIOJI BO3ILYIIHOTO MYy3bIps,
YTO 3allMIIajIa COCY]] OT BHEITHUX CYPOBBIX YCIOBUI KJIMMAaTa JIETHUKOBOTO repuona. Cama xuBast
BOJa ObLJIa HE XOJIOMHOM M He TOopsivel, TaK He MMesa TeMIepaTypbl BooOIe, 9Ta CyOCTaHLUsI He
MMeJIO B3aMMOCBSI3€H C TPUPOION TUIAHETHI, HO COCY[] BIIUTHIBAT Yepe3 MOPbI 3Ty KUAKOCTh, Aymasl,
YTO 3TO MOPCKasi BOMA, BeJlb M3HAYAJIBHO MOJOMNBITHBINA ObLT PHIOOM, TOJIBKO OTHOW BOMOU CBHIT HE
Oynenib

I'naBa IIsras. Passutue Kposn.

C obOpa3zoBaHUEM KemyJKa, KJIETKU CO3[aJIM BBIXOA JUIsl OTXO/IOB JAJIbHEHINeH nmepepadoTK,
BBIXOJl B KMINIEUHHUK ObLT HEOOXOVM, a BOT MOCTYIIGHUE MUIIM CO3[aBajd TPYAHOCTH, Bellb MHIIA
TMIOCTYTIAJIO Yepe3 MOPHI Tejla Cocy/a TOMbKO MOCIIe TOTO, KaK CTHUJIA U TPEBPATHIIACh B CIIU3b, TOJIHKO
TOT/Ia MOCTYMaJa Yepe3 MeJIKUe KanuUIApbl U Ha OJVH TPHEM IMHUIIM YXOJUJIO HECKOJIBKO Hellesb.
Korga crpowu xenylok, y KJI€TOK BO3HUKJIA UAEs, €CJIM OHU CO3AAM BBIXOJ, OHM TaKkKe MOTYT
CO371aTh BXOJ, OOVH LEHTPATbHbINA MUILIEBO/ YTO CYIIECTBEHHO YCKOPHUT MPUEM IHUIIH, TAKOH PeBO-
JIOIIMOHHBIN MPOEKT MPECTABUIIN CTBOJIOBBIM KJIETKAM KPOBSIHbIE MH)XEHEPHI Ha pACCMOTPEHUE, IS
MPaBSAIIMX TAKOW MPOEKT TPeOOBAJ OrPOMHBIE BIIOKEHHSI U IICHHBIE PECYPChI, KOTOPbIe SKOHOMUJIY B
TOJIONHBIN IEPHO]], TOHSATHOE JIEJIO CO3aHMUE JKeTyAKa BHI3BAJIO HEOOXOIMMOCTBIO UCIIOJIb30BaTh Xpa-
HWINIIE B TIepepadOTKy MUIIM KOTOPOH HE OCTAJIOCh B COCY/IE, KaK U CO3/IaHUsI KUIIIEYHUKA IS TOM
UL KOTOpasi He MepeBapriiach, YTO PACTSHYJIO CYIIECTBOBAHUM LIMBIIIM3AIMY KJIETOK aX Ha TSATh
TBICSY JIET, YTO AaJI0 BOZMOKHOCTb IMIOATOTOBUTH COCY/ K JJTUTEIBHOMY METa00In3My, TOIbKO KOTAa
HACTaHyT OJIarorpusTHbIE BpeMeHa, MOKHO MPHUCTYIUTh K CTPOUTENHCTBY, HO IOMUMO THIIIEBOAA, B
TUIaHaX MPaBAIIMX ObLUTH HanOoJiee MepBOCTENIEHHbIE 3a1a41 10 CO3JJaHUH HEPBHOU CUCTEMBI M CO3/1a-
HHE KOCTHOT'O CKeJIeTa, HO 9TH 3aJa4u TpeOOBaIM KOIOCCATbHBIE BIOKEHNUSI XUMHUUECKHIX JIEMEHTOB
KOTOpOH He ObUIO B Ka3zHe. BooOIe S5KOHOMUKa IMBUIM3AIIMH KJIETOK CYIIECTBYET 3a CUYET KJIOTOB,
KOTOpbIE TIOCTAaBJISIOT MEPTBBIX CYIIECTB, CIIU3b pa3jaraeT Tela, W MUINA MOCTYMaeT Yepe3 Mopbhl,
B3aMeH COCYJl OTJAeT CBOI0 KpoBb. Takue TOProBble B3aMMOOTHOIIIEHU S HEBBITOIHBI COCY/TY, KJIOMbI
MIPOKOPJIMBHI U BHICACHIBAIOT OOJIBIIIE, YEM JIAI0T, KPOBb MOCIIE UX MHUPIIECTBA KOE-KaK BOCCTAaHABIIH-
BaeTCs, OTOMY Ipoliecc 00pa30BaHMsI OPraHOB UIMTCS BOT yKe MATh MIJUTMOHOB JieT. Cocyj 1axe
HE MOXET YIHOJI3TH OT HUX, OH JABUTAeTCsl MeAJIeHHee YJAUTKHU, a KJIOMbl CTAIM 3HAUYUTENBHO KPyII-
Hee ¥ CBOMMH MOIIIHBIMH JIATIKaMU 3aTAIKMBAJIA €ro 0OpaTHO B MY/, TaKas KM3Hb 3JI0KHUKA TOP-
MO3WJIa pa3BUTHE COPa3MEPHO C BbIKMBaHMEM. BOT Takue JOBOBI MTPEACTABIIIN KPOBSIHBIE KJIETKH
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COBETY MpaBsilei BepxXyImKku. [IuimeBos 3HaYUTeIbHO YCKOPUT MPOIIECC OCTYIUICHU ST UL HATlPsi-
MYIO B CO3JJaHHBIN JKENTy/IOK, a IepeBapeHHAas MUINA PACIIENUT (bepMEHTH Ha HEOOXOMMBbIE XUMIUe-
CKHE 3JIEMEHTBI, YTO TOTMOJHUT pe3epBbl OAHKOB M PACCUUTAETCS C KPEIUTOPaAMU HACTOSIIIEH BaJIiO-
TON (BUTaMUHBI), Be[jb MMOCTYMAOIMIAs MUINA OyIeT COCTOATh M3 Tel MEPTBBIX OPraHU3MOB, KOTAa
Yyepe3 MeJIKMe KaluUISAphl IO MOCTYNAET JIUIIb AECsATast 4acTh MEPTBOTO TeJia KUBOTHOTO, TO, YTO
pactBopuiack. Takue (hakThl MPU3HAIM HEOOXOOMMOCTBIO CKOPEHINEro CTPOUTENbCTBA MUILEBO/A,
HECMOTPs1 Ha CBUPETICTBYIOIIHIA TOJIO B COCY/IE, MPaBsIIFe HAIILUTM CPEICTBA HA HAYAJI0 CTPOUTEITh-
CTBA, B JAJIbHEHINIEM JOJIKHBI MTOAKIIOUUTHCS KPEAUTOPBI, KOTOPBIe OYAyT CIIOHCHPOBATh TOJ OO0JIb-
IIMe MPOLEHTHL. Paboueii cuitbl ObLIO MOTHO, cocy/l OYKBaJIbHO KHUIIIEN KJIETKAMH U He TOJIBKO KPOBBIO,
HO ISl CTPOUTEJIBCTBA XBATAIO U COTOM YacTH padOvMX KJIETOK, TaK Kak OIKeT ObLJI OrpaHuyveH-
HBIM. B 3TOT nepro cocyn Bxonw B ha3zy aHabro3a, paBsIye, Mpekae 9YeM YUTH B CIISTIKY pacrio-
PSIMIIMCH OCTaBUTD paOOTAIONIMX JIBA KJIAlaHa CepIIa, a OCTAIbHBIC KJIallaHbl HA ME/IJICHHBINA PeKUM
CIISIYKH, TO €CTb B COCTOSIHUM CHA YXOAWJIAa BCSl HYDKHSISL YacTh COCYAQ, TIOKA BBEPXY HAYMHAJIOChH
IPaHAMO3HOE CTPOUTENIBCTBO

JlioGoii opraH 3aHMMAaeT MECTO B Tejie, B cocyle B MecTax (hOpMUPOBAHHUSI OPTAHOB YXKe JKHIIH
KJIETKH, i€ 10 00pa30BaHus OpraHoB. VIHXeHepsl co3/1aolee HeuTo Mog00HOe, He 3ayMbIBAIOTCS
0 XKWJIBbIIAX, TaM, IJie TUIAHUPYETCsI CTPOUTENILCTBO, Y HUX BCE Ha Oymare, OHU MPOCTO PEKOMEHYIOT
MpaBsIeil BEpXyIlKe, IJe KAKOMY OpraHy Hy)KHO ObITh. BC€ 3TO nenaercst [uisl ynmydIleHust )KU3HH
KJIETOK, OpraHbl HEOOXOIMMBI [1s1 )KU3HEOOeCTIieueH!sI KPOBH U APYTUX KJIETOK, HO KTO 3aX04eT 100-
POBOJIHO IOKMHYTb CBOE XKUJIUIIE Pl KAKOTO-TO OpPraHa, Be/Ib OHU JKWJIM XKe KaK-TO JI0 3TOT0, €CIIH
3peTh B KOpPEHb, NIepBbIe [Ba OpraHa, ObLIM HYXKHBI IPEkK/IE BCETO KPOBSIHBIM KJIETKaM, a B COCY/e
KpOMe KPOBH €CTh Macca )XHUBHOCTH, HE OTHOCSIIHE K KPOBHU, TaKMe KaK CIM3UCTBIE, FA30BbIe, MUK-
podriopa, Bce 9TU MpeacTaBUTeM COCYIIECTBYIOT BMeCTe ¢ KpoBblo. Koria npassiiyie Havyaiu Bbice-
JISITh 3KUTOYHBIX, OOBSICHSISI CTPOUTENIHCTBOM TOTO MJIM MHOTO OpraHa, HauyaJluch MacCOBbIE HEHO-
BOJIbCTBA HApO/Ia M CTOJIKHOBEHHUSIM C KPOBSHBIMH KJIETKAMH, HAYAJIMCh MOTPOMBI, IMOBPEKICHUS
aprepuil, IMMyHHasi apM#sl ’KECTOKO MOAABIIsIa HAPOIHbIE BOTHEHMS, UTO MPUBENIO K BCEOOLIEMY
BOCCTaHMIO. Bepxyllika He Ha IIyTKY MCIYTajach MPEBOCXOISAIIMX MAacC U OCTAHOBUIIO CTPOUTEIIb-
CTBO, TIOKA IIUIM TIEPETOBOPHI, Ie TPUHSUIN PEllleHre PacIUPUTh COCY] U3 JECATH CM, 10 TPUALATA
CM, TOJIBKO TIOCJIE POCTa COCYy/a MOSIBUIMCH HUIIM TSl HE KPOBSHBIX KJIETOK, & MHOTHE HE KpPOBsI-
HbIE KWIM MOOMIKe K 000JI0UKe cocyla, Tak Kak OTTy/a MOCTyNaia MUINa U TerJio, caMa 00IacTh
CUUTAJIACH BJIKHOM, IPEKPACHOUN CPeIoi JJisT OOMTAHMS CIM3KUCTHIX OOJIBIIIMHCTBA, C OCTAJIBHBIMU
MPUIILIOCh OTKYNaThcsl. Takol 1ieHo ObUIM MOCTPOEHBI 1BA OpraHa B IIEHTpe cocyaa

Co3naHue xemy/Ka Co3aBajiy YCIOBHS HE3aBUCUMOCTH OT CJIM3UCTBIX, 3TOT OPraH caMOCTOsI-
TEJIbHO NIepeBapUBaI ITHUIILY, YTO 3HAUYUTENILHO OCIa0eBaeT IKOHOMUYECKYIO 3aBUCUMOCTD CJI3HCTHIX,
KOTOpBbIE MOCTABISIIOT TIepepadOTaHHYIO MUIILYy HA PHIHOK U3 BHEIIHEH Cpe[ibl, TO €CTh KPOBSIHBIE CKY-
TMIaJTH ChIPhE, TaK JEIIeBIe HAMHOTO, TOMHUMO 3TOTO CTPOMJIUCH OTPOMHBIE 3aBO/IbI B KUINIEUHHKE, ITIe
niepepadaThIBAIMCh TBEP/BIE BEIIECTBA, KOTOPBIE HE MOIJIM MepepadoTaTh cau3ucThie. Takum croco-
OOM KPOBSIHbIE KJIETKH YTy YIIIMIIA CBOY TIO3UIIMY BHITECHSISI CIIM3UCTBIX N3 BHYTPEHHUX PHIHKOB OOTa-
Thle BATAMHHAMH, TIPOCTO MPOLYKT KeTyAKa ObUT HAMHOTO KQUeCTBEHHEH MPOMYKIMH CIU3UCTHIX, a
T€ KTO MPOXUBAJT B 00JIACTH CTPOUTENILCTBA JKEJTyKa ¥ KMIIIEYHUKA, KPOBSHBIE CO3/1aJIU /17151 HUX OJia-
TONPUSITHBIE YCIIOBUSI, TOCTPOMB MHOTOKBAPTHPHBIE JKUJIMINA BOKPYT KEJy/IKa U KUIIEYHUKA, TPEIo-
CTaBUJIM padoyvre MeCTa B 3TUX OpraHax, YTo CyIIECTBEHHO 00eCHeYnIo MIadyeBHOE COCTOSIHUE 0ra
1 OaroycTpousio UHPPACTPYKTYPy CO BCEMHU BO3ZMOXHOCTSIMU

Cnu3ucThie TIOCIe OTKPBITUS XKENTyIKa TMEePekUBAIN PEe3KU CIa] SKOHOMUYECKOTO MPEeruMy-
IIIECTBA HAJ| BCEMH KJIeTKaMu. Kpu3uc ¢ KaxIapM rogomM Bc€ 0OOCTpsUICS M Ha3peBal KOH(IIHUKT,
TOJIBKO BCEOOIIMI TOJI0]] YACPKUBAJ KJIETOK OT BOMHBL. Ceifuac nepenosHeHHOe X PaHIHIIE OTXO-
JI0B CHaOXkaJi0 BHYTPEHHEee HACEJIeHUE, CIIM3KUCTHIM MpaBsIIiie PEKOMEHI0BAIM BIIACTh B aHAOMO3 /10
HACTYIUICHUS] BECHBI. Takoe pelieHue CHIIbHO O3JI00MJIO CJIM3HCTBIX, BElb MOKA LIENbI BU OyaeT
criaTh, JPYroi BOCHONb3YETCS M YCOBEPIIEHCTBYET MHAYCTPUAIM3AIMIO MepepaO0oTKU MaTepHUaioB.
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UTo BBIHYAWJIO CJM3KCTHIX OOBSIBUTH HA BECh MUP MIPEKPATUTh TIOCTABKH CBHIPhS, MIOKA HE IEMOHTH-
PYIOT XKeJyJIOK, XOTsI MOCTaBOK, UTAK, HET, a 3aIiacaMy CIM3UCTBIE He JEJIATCS, KaK M KPOBSIHbIE

3asiBieHHe O MPeKpaIlieHNH MOCTABOK MMHUIIH, BHI3BAIO MAHUKY CPE/IM MacC BHYTPEHHETO MHpa,
HO KPOBSIHbIE KJIETKM HAIIUTM BBIXOJ W3 CJIOKHMBUIMKCS CUTYallUM MPEJIOKUB MPABSAIIMM MPOESKT
[MumeBona, 4To AaeT BO3MOKHOCTD MOJTy4aTh MUILY WHBIM MyTeM, B 00XOJl CJIM3UCTHIX. 3/1€Ch THIIA
OyleT CoBCeM JpYroro KauecTBa, MUINEBOJ Oy/eT MOrIomarh Telia IeJIUKOM, TIie KeTyaKy MpeacTa-
BUTCS 1IEJIbII aCCOPTUMEHT MHOT000pa3usi KOTOPYIO MIPEJICTOUT MepeBapyuTh B KMCIOTHOM cpejie, HO
Kak OyJeT MocTymnarh MuIla B MUIeBo? BriepBbie 3a BCIO UCTOPUIO COCYA, KJIETKH PUCKHYIIU pac-
KPBITh COCYJI, Y CAMOT0 KYIIOJA T10 MPOEKTY JOJIKHBI TPOOUTh OTBEPCTUE

Bepxusist o6macTb cocyna Oblla MPaKTUYECKU OE3KM3HEHHOU, WHXEHepaM MPeCTOsI0 CTPO-
UTb TOHHEJIb B CAMBIX TBEPIBIX MOPOIAX cocy/a. BosbInyio yacTh sKU3HHA COCY/I IIPOBEN Ha OTKPHITOM
MOBEPXHOCTH, T7Ie CUJIbHBbIE BETPA U KaMEHHAsI TbLIb BHICYIIMIIA CJIM3KUCTYIO YaCcTh BEpXHEN 00IacTH,
KOTJJa HUKHSISL YacTh ObLIA MOTPYKEeHa B JKMBYIO BOLY, UTO MHTEPECHO BHINAIAIONINIA JOXK/Ib HE CMe-
IIMBAJICS C KUBOUW BOJIOW, ObLJIA MPOCIIOWKA KaK MAc/sHbIE TATHA, B MOCTICACTBUM KAl JOXKICH
UCTIAPSUTACH OCTABJISISI TIPY/L B IIPEKHEM COCTOSIHUH, KaK M MEJIKMEe KaMHH CyBAJIUCh C TIOBEPXHOCTH
HE TIOTPYKasiCh, ITOT MPYJ TaKKe OTBEpPrayl BceX KUBYIIUX JKYUYKOB M HE JaBajl PaCTU PacTUTEIIb-
HOCTH, TIOYEMY OH TPUHSIT COCY/l OCTaeTCsl 3arajkor, HO 3TO XOPOIIO ISl KPOBOCOCYIIMX KJIOTIOB,
160 Bech Tpy/ ObUT ycesiH THUIOMIMMH KyYKaMH TPUHECEHHBIMU KJIOTIAMH U3 MOOepekbsl OKeaHa,
THUIOIIAS TUIOTh HE TOHYJA U ObIa CBOETO POJa MOCTOM JIJISI TPUXOASIIUX KJIOMOB, KOTOPBIE COCAIH
KpPOBb B CpPEJHUX CTEHKaX COCYy/a, KOTopast He Oblla MOrpyXKeHa B 3TOT HEOObIYHBIN Mpy/. HepBHOI
CHUCTEMBI He OBUIO Y cocy/ia, IO3TOMY OH He 3HaJT 0 OOJIU CTpaJaHusIX CBoel KpoBH. KIombl Takke He
MPOTHIKAIA CBOUMH OCTPHIMU MIJIAMH BEPXHIOIO YaCTh, TAK KaK OHA ObLJIa OY€Hb TBEPAOH 1 OECKPOB-
HOM, KaK ¥ pabounM KJIeTKaM OypHUBIIIE TOHHEIb B PEIKUX CIyYasix BCTPeUasld TOHKUE KaruJUIsphI
KPOBSIHOW CHCTEMBI, C PAa3BUTHEM KPOBSIHBIX KJIETOK OHU 3aITyCKaJIM Be3JIe, B KaXIblil yTOJIOK COCyAa
CBOE MPUCYTCTBUE U B IAJIbHEHIIIEM OCBANBaTh KOJIOHUN

[MuimeBon CTPOWIICS JOJNTUX TSITh THICSY JIET, B TEYEHUU 3TOTO BPEMEHH ObLITM HEOAHOKPATHBIE
IUBEPCUH CO CTOPOHBI CIM3HUCTHIX, KaK U OTKPBITHIE OOECTOMKHOBEHMS C KPOBSHBIMHU, Onaro mpa-
BAIIME PACTIOPSIIMIIUCH OXPAHATH CTPOSIINNA OOBEKT JIEWKOLUTAMH U BCE TIOMBITKY HANaJeHUs TIpe-
CeKaJMch OOMIIAMU UMMYHHOU CHCTEMBI, TIOKa BECh OCTAJIbHOM cOCy[] ObUT B TIOJIHOM aHabuo3e. 3a
JECSATKY THICSY JIET BCE THUIOIINE TeJla IPUHECEHHBIMU KJIONIAMU BBICOXJIM U ObLITM YHECEHHBIMU BET-
pamu, Kak 1 He OblI0 camux KJionoB. Cocyst ObUT OMUH B IIOJTHOM OIMHOYECTBE, KOTOPHIN TOXE Cral,
KpOMe KyIoJsia OTKyJa CHBIIANIOCh cladoe MocKkpeObiBaHne pabourX KJIETOK, OHHM YK€ HECKOJbKO
THICSTY JIET TIBITAIOTCS] TPOOUTH TBEPABIN I'PAHUT, IMEHHO 371eCh OyJeT OCHOBHAsI (pa3a CTpOUTEbCTBA
dbopmupoBanue pra, 3Ta MOJIOCTH OyAET HAMHOTO OOJIBIIIE MTUINIEBOAA, 37eCh OyAeT MPOXOANUTH IPHEM
MUY TIepe]] OTIPABKOK B TIUIIEBO

Jlumb 35 ThICSY JIET KJIETKaM BCE-TaKH YIaJIOCh IPOOUTH TBEPAYIO OBEPXHOCTH KYIIOJa U pac-
[IUPUTH POTOBYIO MOJIOCTh, 32 3TO BpeMsl MOrHOJIO OOJbIast YacTh padOYMX KJIETOK OT TOJIOAA, YTO
BBIHYJJWJIO KPOBSIHBIX MTPUOCTAHOBUTH CTPOUTENBCTBO, /10 ONAronpUsTHHIX YCJIOBHMA, Ja Y KJaraHbl
cepllia Takxe Mepeluid B CIHAIUI pekuM M KPOBH Clle/lyeT HEMEJIEHHO OTCTYIUTh MOKa OHU He
3arycTesid Ha OTKPBITOM BO3/IyXe

[MponomxutensHas 3uMa Jumnack Oonee SO ThICAY JIET, TUIAHETA MEPEeKUBACT JIEHUKOBBIM
niepyosi. BoNBIMHCTBO XW3HEW BHIOpABIIMECS Ha CYIIy 3aMep3ii U MOruoiv, HO 3Ta Oopbda 3a
BBDKHMBaHUE BHIPAO0TAII0 0CO00E CBOMCTBO OPraHU3Ma, BXOIUThH B CTa U0 aHAOM03a, ITPH JTATETHHOM
crisiuke. Tonbko Gnarogapsi ceCMUYECKON aKTUBHOCTH U M3BEPXKEHUSIM BYJIKAHOB, TUIAHETA CMOTJIa
CTaOMIM3UPOBATH MOTOAY 10 +20, YTO BBI3BAJIO TAsTHHE JICJIHUKOB

TeMm BpeMeHeM BHYTPEHHHUE PECyPChl COCY/Ia UCCSIKIIA, SHEPIUs MOIePKUBAIOIIAS KU3Hb KJ1e-
TOK HAa4aJlo CHUKATh TEMIIEPATypy M OXJIAKIAThCsl, ICTOYHMK MUTaHUs ObLT Ha Tpejese, Cocya ObLT
Ha rpaHy rojiofqHoi cMepTu. C MpUX0I0M BECHBI PELIEITOPbI HAYaJIM MPOOYXKIATh CISIINE KIETKH, HO
MX 0XKHUJIAJI0 MOJTHOE pa3oyapoBaHKe, X paHWIMIIE U Bce 3amachl ObH mycThl. [Toka ocHOBHOE Hace-
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JieHue TpeObIBAJIO B TIIyOOKOM CHe, paboure KJIETKU OMyCTOIIMIA BCE 3arachl XpaHUJIHIIA BO BpeMs
CTPOUTENILCTBA THINeBOIA. KpOBsiHbIe KJIETKM OOBUHSUIMCH B pacTpare CPE/CTB MpeHA3HAYABIINEC
IJIs1 BCETO HaceJIeH! s, IOBEJIM BCIO LIMBIIIM3AIIMIO IO KPUTHUECKOTO COCTOsTHUS. [IpaBsiiiye Havamm
MOJIUTh CJIM3UCTBIX O TYMAaHUTAPHOW MOMOIIM, T€ TaKXke MepekUBaIN T0JI0[, CIIOCOOCTBYIONIHMNA K
BBICBIXaHHIO O0OJIOYKH, HO OHY TIATEJIbHO CKPHIBAIU 3TO U TPeOOBAJIU, YTOOBI KJIETKH JEMOHTHPO-
BaJIM XKeJYJIOK, U TOTJa CJU3UCTBIE TIOAYMAIOT CTOUT JI BOZOOHOBJISATH JIPYKECKUE OTHOIICHHS WITH
1opa HavyaTh AUKTOBATh MPaBUJIA, OT TOJIOA CTBOJIOBBIE COIJIAIIAIMCH HA BCE YCJIOBHS CJIM3UCTBIX, U
BOT YK€ TOTOBBI TE€pe/IaTh BIACTh, KaK BHE3AITHO MPHIES CUTHAJ U3 BEPXHEH 00acTu cocyaa

['moGanbHOE NOTEIUIEHNE BBI3BAIO TastHHUE JIEIHUKOB U 00pa30BaBIIMICS JEASHON KyIoa Haj
MIPY/IOM Hayajl OTTauBaTh, KAk Majaid CHavyajia pPsiioM B MY/, HO HE BIUTHIBAIKCH, a MIATHAMU
HAYMHAJIM PACXOMThCSI, OTPUIIATEIbHASL SHEPTUsl )KUBOW BOJBI OTTAJIKUBACT TAJIyI0 BOIY OT cels,
Y OHM CTEKAIOTCS py4beM IO InesisiM. BooOine npyy npenctapisit u3 cedst KpaTep Ha BO3BBIIIIEHHO-
cty, 40 MUJUTMOHOB JIET Ha3al HEYTO M3 KOCMOCA YIMaJlo Ha 3Ty IUIAHETy 0oOpa3oBaB Kparep, 3TO
HEUYTO He U3 00JIaCTU MOJICKYJISIPHBIX OOJIAKOB, TIOCIIE MajIeHUsI HEUTO 00pa30Bajio TaKylo CyOCTaH-
110, TIe HaxoauTcs Ham cocyd. Cam cocyq momnait cioa Onarogapsi MOITHOMY IITOPMY, KOTJa He
npeBbian 10 cM, a KJIONbI HANIUIA YTePSIHHBINA COCYJL TIO 3araxy, TOJBKO Terepb TACKaTh MUIILY JJIS
COCya AajJeKoBaToO OT MoOepeskbsi. BblJIo MPUHATO peleHre KJIOMaMH, BbICOCaTh BCE IO Karutkl U
BO3BpAIATLCS Ha OOEPEkbe B TIOMCKAX HOBOW KEPTBbI, HO K CYACTBIO [UISI COCY/a HAvaJICs JIeAHU-
KOBBII TTEPUOJI, U KJIOTTBI TOKMHYJIK 3TO MecTo. Tereps MpUIIlia BeCHA, BBIKHIM JIK KoMl ? VI MoryT
7 oM BepHyThcsa? Cocyny He BbUKUTH O3 MONICPKKH KJIOMOB. EMMHCTBEHHbIE KTO CTpaJaeT OT
JEUCTBHS KJIOTIOB 3TO KPOBSIHbIE KJICTKM, OHU HUKAK HE MOT'YT CMUPHTBLCS C TEM YTO UX MEJIEHHO
MOEJIAI0T, OCTAJIbHBIM KJIETKAM HaIuIeBaTh, KOTOPbIE HE UMEIOT MUTATEIbHOW KPOBU, OHU PE3yJIbTaT
9KCIIEPUMEHTa JPEBHEHINEro KJIoma, KOTOPBI MyTeM CAMSHUS ¥ CKPEIMBaHNsI HECKOJIIBKUX BUJIOB
BBI3BAJI MYTAIIMIO TIEPBOHAYAIBHOM PHIOBI, TETEPh 3TO COCYIl U3 KOTOPOr0 MOXKHO HUTh KPOBb, KJIO-
namM Oe3 pasHUIIbl YTO TBOPHUTCS BHYTPH COCYAA, KaK M CIM3KCTast CyOCTaHIMs HE MMeIoIIee OTHO-
IIEHUE K pbiOe, HO SIBJISIETCS YaCThIO €r0 M HE TOJIBKO CJIM3b, BHYTPU COCY/IA KUBYT OAKTEpPUH JIpy-
I'MX BUOB XHUBOTHBIX, M3 BCEX MEPEUKMCIICHHBIX TOJIBKO KPOBb Hayasla CaMOCTOSITENIbHOE Pa3BUTHE,
KpOBb OPOCHJIa BBI30B CUCTEME CO3JaB OpraHbl, HAUCIOKHEUIIINI MEXaHU3M I0f] CHITY TOJIBKO TIpH-
pone. KoneuHo, B peiOe ObLIM KOT/Ia-TO BCE TH OPraHbl, HO OHU PACTBOPWIIMCH PAJIX TIa3MBbl BhIpa-
OarpIBaONIMI KpoBb. CaMo BpeMsi CO3JaJI0 KU3Hb BHYTPH KPOBU, KPOBSTHbIC KJICTKU OXKWJIU TIOCTIE/I-
HHMHU, Be/Ib KPOME CTBOJIOBBIX B COCYJIE TIPHCYTCTBYIOT OAaKTEpHU, KOTOPBIX CIICIUATbHO BHEIPUIN
IJ1s1 MUKPOIIOPHI COCY/Ia CBOETO poja 0000UKa YTOOBI co3/1aBaeMasi KpOBb HE BhITEKaJIa, OaKTepUH
0 TIOSIBJICHU ST CEP/ILIA CAaMU Pa3KMKaT KPOBb [UTsI KJIOTIOB, TeTlEph BCE M3MEHUIIOCh, HO M CIU3UCTHIE
32 MUJUTMOHBI JIET Pa3BUJIUCh, CO3/IaB MBIIIILIBI 151 TIEPEABUKEHUSI COCYa, OHU TaKKe YKPEIWIv caM
COCY/l OT BHEIIHUX (DAKTOPOB MPUPOJIBI

I'nmaBa lllecrast. HoBbnit UcTounuk Iunnn.

Bor yxe pasropaiomuiicsi MsTeX, IJje BOOPYKEHHbIE CJM3KCThIE CAMU IILTA pa3pyIiaTh Key-
IOK, TOJIOJJHbIE KJIETKU JIMIIb HAOMIOAAIM U CXOIMIIM C YMa OT TOJIofia, BECh BHYTPEHHUIN MUP yHU-
JKaJIcsl iepe]] CIM3UCTBIMU MTPOCST HEMHOTO €[Ibl, TOJI0N KOCHT MUJUTHAPIAMU KJIETOK, CMEPTh HACTY-
naja Mo BCeMy COCYAY, Kak BAPYT MPUILENT CUTHAT U3 BEPXHEH 00IacTH cocy/a.

Karmm ¢ tasimero neqHyKa Kanajav Ha COCy[, OHA Karuis Morajia B OTBEPCTHE He I0CTPOUB-
1ero pra. OTKPHITHINA MPOXO OXPAHSUICS TMOJNE3HBIMU OaKTepUsIMU, UMEHHO OHM TIOJIAJIM CUTHAJ,
HO TYT e TIPHIIEN JPYrod CHIHAJI, CHEXXHBIN CBOJ OOPYIIWJICS TPSAMO Ha COCYII, IOKPBIBasi BCETO
cHeroM. [TpoTUBOOOPCTBYIOIIHE CTOPOHBI 3a0bUTH O Pa3HOINIACUSIX, CIIM3UCTBIE Cpa3y MOMYAINCh K
BHEIITHEN 000JI0UKe paCKpbIBaTh IMOPHI [TsI IPUHATHS KMBUTEIbHOM Biiaru. PoToBast MosiocTh mnocie
oOpyIIeHHsI Takke ObliIa 3arojlHeHa CHETOM, BHYTPEHHSIsI TeMIlepaTrypa IoMOorJia pacTouTh Jiefd, U
BOT TIePBbIE KaIlJIM HAYaJIHM CTEKaTh 10 MUINEBOY B HAIIPABJICHUU JKETyAKa, 3TO ObLIO CIIACEHUE IS
BCel IIUBMWJIM3ALIMU COCYIa
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Cnu3ucThlie ¥ KPOBSIHBIE 3aKJIIOYUIIA TIEPEMUPUE TTOCPEACTBOM CTBOJIOBBIX, JIOTOBOPUJIUCH O
eIMHOI 1IEHOBOW TMOJMTHKE HA MPOU3BOAUMBIE ITPOLYKTHI, HECMOTPS Ha TO YTO 000JI0UKA TOTyYHIa
OOJIBIITYIO YacTh CHEra, B OTJIMYMHU OT pTa KyJa Monain KOMOK CHera, HO Tpoliecc epepadoTKu CIv-
3UCTBIX MPOIYKTOB MUTAHUS OYEHb JIONTUIN B OTJIMUYME OT KeTyJKa, I/Ie PACCTABILIHIACS CHET yKe pac-
npezesnsics Mex 1y kiaetkamu. CHer ObUT OUeHb Oorat Mosie3HHIMA MUHEpaJlaMu, B IPOIecce MepeBa-
PUBaHMSI KJIETKH CJIyYaiHO BBISIBUJIM MPHIIIENbIEB U3 KOCMOCA, 9TU KaJIblIEBUIHbIE OaKTEpPUH, KOTAa
KOJIOHM3UPOBAIM TUIAHETY OBUTH 3aKOHCEPBHMPOBAHBI BeUHON Mep3ioTou. [Inanera 3a 170 mummo-
HOB JIET YK€ OTTarBajia ¥ BHOBb 3aMep3ajia, T KOJOHU3ATOPBI He YCIIeN POHUKHYTh B OPraHN3MBbI
JKUBOTHBIX, TaK KaK MECTOM IOCA/IKM ObljIa Oe3KM3HEHHAs CYIA, U, K YIUBJICHUIO, OHU OXWIA B
KHCJIOTHOM CpeJie Key/IKa, UX cpasy ke JOCTABUJIM K MPaBAIIM

[TpaBsiye CTBOJIOBBIE KJIETKH 3TO Te ke KaJIblIEBUIHbIE OAaKTepHH, ITyTeM SBOJIOIMU OHU TTpe-
00pa30BaJMCh B JKMBbIE KJIETKM OPraHU3Ma U 3aHsUIM BEIYIIYI0 pOJib B XKU3HEICSTEIbHOCTH Opra-
HU3Ma, TOJIbKO OHU ObUIM B TeJie JPyroro OpraHu3Ma, APEBHUI KJIOM U3BJIEK OpPraH U3 YMUPAIOIIETro
PaKoOOPA3HOTO U 1aJT BTOPOH IIAHC BIMBAsI MO3TOBYIO KMJKOCTb B COCYI, TAK KaK CTBOJIOBBIE KJIETKH
TOTO ;KMBOTHOTO BBIPAOATHIBATIM KPOBb, [Tl KJIOMA 3TO ObLIa HE MepBasi MOMBITKA, COTHU MOMbBITOK
HE MPUKUBAJIMCD, MIOKA TOT APEBHEUIIMI U YMHBIN KJION HE Halen noaxoasuiero. Kaxasiil kycouek
COCya OT Pa3HBIX KMBOTHBIX BOCCOEAMHSICS B €IUHBIA OPraHM3M, TeTrlepb COCYH Havyaj CBOE pa3-
BUTHE.

Koraa ummyHHBIE conaThl MPUBEIN KaJbLEBUIHBIX OAKTEpHid, TpaBsIIUe MPU3HAIM B HUX
CBOMX cOOpaTheB U MPHUHSLTA ¢ OONIBIIMM pagyinueM. [IpaBsinue Hekora oObuHbIe OaKTepHu, Ternepb
peoOpa3oBaHCh B HACTOsAIIME KIeTKU. Camu OaKTepur IaBHO YMEPITH, HO OPraHU3MbI IIPEKIe YeM
YMHUPaTh OT CTAPOCTU Pa3MHOKAJIHCh TMOJOBBIM IyTEM U TIepeAaBaiv TeHbl M MH(GOPMAIHMIO OyIy-
IIeMy MOTOMCTBY, 03TOMY 32 170 MMJUTMOHOB JIEeT, MOCJIe MUJUTMOHOB CTIAPUBAHUI M 3a4aThsl, OT
OaKkTepuil OCTaIoCh TObKO nH(popmarus v red [JJHK, yBuzieB KUBBIX KaJIbLIEBUAHBIX OaKTEpUil, Ipa-
Bsilie ObLTM YAMBJICHBI KAK OHU 32 CTOJIBKO JIET BBDKWIIM, HO 3Hasl Kakoi uHpopmarmend 061aaaoTt
9TU OaKTEpUH, MPaBsIIFe OYeHb 0OPaJOBATUCH, Beb KAIbIIEBUIHbIE HECTH B cebe (popMyIty KoCTeld,
Onaroziapst 9TUM 3HAHHUSIM OPraHU3MbI OOPEJIH CKEJIET M OPraHbl HEPBHOW CCTEMBI KOHTPOJIHPYIOIIEH
BceMu opraHamu. Takyio MH(MOPMALIMIO YyTPaTHIIN MPABSIIME U MOITOMY IPOLIECC IBOIONUY 3aTsI-
HYJICSI HA MUAJUTHOHBI JIET, OJ1aro CoCcy/l He yMUpas OT CTApOCTy Onaroyapsi )KUBOM BOJIE.

[NarpuoTruHble MpaBsIye YCTYIIIN MECTO B TIPaBJICHUH, paay oouiero Onara Bceil 1MBUIU-
3aIM KAJTBLIEBUIHBIM OaKTEPHsIM, TOJIBKO HE BCE CMUPWIIMCDH C TAKUM PEIIEHUEM, BeJIb IBE CHITbHBIC
AepKaBbl CTPEMUIUCDH B3SITh BEPXOBEHCTBO, M BO BpeMsl OOpbObI KaK/IBIH Pa3 YCOBEPILIEHCTBOBAJIH
COCYJI CO3/1aBasi HEUTO HOBOE, UTO CTABUT TOTO MJIM MHOTO Ha BeyIIYyIO posib. KpOBsIHBIE U CITM3UCTHIE
IIJTA TI0 CBOEMY ITyTH, pagyl MOHOIIOJIMY HaJl BCEM COCYJOM, Terephb MOSBUIMCH STU KaJIbIIeBUIHBIC
OakTepur 0OJTAAIONIMMU YHUKATbHBIMUA 3HAHUSIMHU, OHU TaKXke ObUTM CHJTBHBI M MOTYIIIECTBEHHBI,
MIPOCTO HE TIOKA3bIBATH CBOIO CYIIIHOCTh, OHU TIOKa U3y4Yasii 0OCTaHOBKY, PUBBIKAsi K HOBOM Cpefe,
B TIOCJIEJICTBUY POJHBIM JIOMOM

Hogsle npaBsiye B OT/MYKE OT MPEeIbIIyIIMX HAYald U3ydaTh CTPYKTYpY MHUIIEBOAA U POTO-
BOU MOJIOCTH, Ky/Ia CITy4YaitHO TIOMaAaeT MUINA, Beb MPOIILJIO HECKOIBKO HelesIb, BCE IABHO PacTasiio,
a MUIIa cama B poT He 3aJIe3eT, U BOKPYT HUYEro JKMBOTO, BCS )KUBHOCTh Ha MOOEPEXbe B ABALATU
KM, TeM OoJiee OHH B MOJTy3aKPhITOM KpaTepe ¢ BOIOM KOTOpasi BCEX OTTATKMBAET U XOPOIIO IEPKUT
COCYH KOTOPBIF OyKBaJILHO BPOC B TIOUBY. J1s1 cocy/ia MHOTO HE HaJl0, Ta BOAA YTO CIIyYailHO MOMAJIo
B POT, XBaTUT Ha HECKOJIBKO JIET, TUTIOC TE 3aMachl YTO MepepadoTaIOT CIM3KCTHIE, eIE HECKOJIBKO JIeT,
HO JKUTEJISIM TEePeXUBIIMI T0JI01 HY)KHO aymarth o OymymieM. C TaKuMH BBICKa3bIBAHUSIMH BBICTY-
TIaJT HOBBIE TIPaBsIIKMe, KOTJa ecTh o0Ilee HarpapJieHue 3a0bIBaeIllb O Pa3HOTTIACH X, KJIETKU BUICIH
B 9TUX OaKTEpUsX PasyMHBIX CYILIECTB, CIIOCOOHBIE TOMOYb B 3TOM BOIPOCE, MX OCHOBHASI 3a7ava
CO3/IaHMSI CKeJieTa JIJIsl OpraHu3Ma HOCUTEJIS, €CIU €CTh OJIarorpusiTHbIE YCIOBHsI, HO KAJTbLIEBHJHBIM
JOCTAJICS] HETTOABUKHBIN OBOIII, KOTOPBIM BEYHO JKAJTYeTCs Ha TOJION M 9TU CIIOKHBIE 3aJaUM JOJKHBI
peliaTh KalbleBUIHbIE HA MTPaBax MPAaBSIIHX.
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VunThIBasi CIOKUBIIYIO CUTYAIIMIO, KaJIbIIEBUIHBIE HA BPeMsI 3a0bLM O CBOMX IIIaHaX Ha CO3/1a-
HHE CKeJleTa U HEPBHOM CHUCTEMBI, TeM Oejiee JUIsl KOCTe HyKeH CTPOMUTEJIbHBIA MarepHa, J0ObI-
BaeMblii U3 nuiy. [103ToMy OCHOBaTEIbHO 3aKPEUBILIUCH Y BIACTH OHH U3JAJTH TOCYAAPCTBEHHBIN
yKa3 Ha 00yCTPOWCTBO POTOBOM MOJIOCTH U MUIIIEBO/IA, HE KaJjlesl peCypCcoB pajiy MpOIBEeTaHUs Oy1y-
mero. Iloce ykasza npaBsimmx ObLIMA 33/1€HICTBOBAHBI BCE KJIETKM HAa T'PaHAMO3HOE CTPOUTENIHCTBO
BEKa, KOTOPBI PACTSIHYJICS HA TATh THICAY JIET, TOJBKO CIYYAHHOCTH CIIAacaid COCYHA OT TOJIOTHOM
cMepTH. braropapst BeTpaM Hecylnylo Mbljib, YTO-TO MOMAJAI0 B OTBEPCTUE, Beb B MbLIA IIOMUMO
KaMmelleK ObUTH M (pparMeHTbl XUTUHOBBIX 000JI0UYEK MEPTBBIX JKUBOTHBIX, HHOT/A TIOTAIAJUCh SAIA
WM BBICOXIIIME JIMYMHKH KYYKOB, SIBJICHUE I0OBOJILHO PE/IKOE, HO OYEHb LIEHHOE ISl )KU3HE eI TeIb-
HOCTH COCY/Ia, Jake B MbUILHBIX KaMeIlKax ObUIN MOJIe3HbIe MUHEPAJIbI, 10K BBIIAJAJIH JOBOJIBHO
peaxo

B Tevyenuu crpoutenncTBa pOTOBOW MOJNOCTH, ObUT OAWH ciyvail. B kparep yman 3abmynus-
IIIAKCS )KYYOK, CyOCTAHIIMSI KMBOU BOJIBI HE 1AJIO JKYUKY TIOTPY3UThCS B BOAY U JIaXe HCIHUTh, CJIOBHO
Obl1a pe3rHOBasl, XOOUTh MO Hel ObUIO HEYJOOHO, HO JKyUKa MPUBJIEKJIA CM3b COCYla, OH KOe-Kak
no0pel 10 LieHTpa Mpyaa U 3a0pajicst Ha COCY/I M Havyall MoeaTh CJIM3b, IoKa He 3a0paJicsl Ha caMblid
KyrmoJ, 1ie Obut0 oTBepcTHe. JII0OOMBITCTBO 3aCTaBIIIO Ky4Ka 3arissHyTh BHYTPb, Ul COCyaa 9Ta
ObL1a efa, HO He UMesi 3yOOB M ryO UTOOBI 3arepeTh Ky4yKa, KIETKH TOIBKO (POPMUPOBAM MBIIIEY-
HYIO CTPYKTYPY POTOBOM IMOJIOCTH M MHUINEBOAA. YBUJIEB KyUKa KJIETKH, HAYaId CKUMATh POTOBYIO
TIOJIOCTb, HO JKYUOK, IIOUYBCTBOBAB OMACHOCTh OBICTPO BbUIE3 U3 OTBepcTHs. [1osBIeHN s TaKO# KaJo-
PYIAHOW MTUTITN JIUIIHUH pa3 MOATBEPXKIAET O HEOOXOOUMOCTH YCOBEPIIIEHCTBOBATH POTOBYIO ITOJIOCTh
U JaTh CTUMYJI TeéM, KTO COMHEBAJICS B PELICHUsIX MPaBSIIUX, padOThl POJOIKUIUCH C TIBOWHBIM
yCUJIIEM

Tak 3a ATH THICSY JIET OJIaroapsi 3HAHUSIM KaJIbLIEBUIHBIX B COCYIe 00pa30BasIach MbIILICUHASI
POTOBAs MOJIOCTh ¥ TIOIOOME SI3bIKA, KOTOPBI IOMKEH BTATUBATH KEPTBY B MUIIEBO, KOTOPBIN TOXE
OOHOBUJICSI MBIIIIEYHON CTPYKTYPOH, CTEHKH MHUIIEBOA ObUTM YKPEIUICHBI, KaK M POTOBasi TIOJIOCTD
YTOOBI JIATIKU KYyYKOB HE MOIIM MOBPEAUTh TKaHU. [l 9TUX 1esell ObUTH HarlpaBiieHbl KPOBSIHBIE
apTepuy HAKAYMBAIOIIMI MBIl CUJIOM M CO3/IaHbI BO3IYIIIHbIE KAHAJbI ISl CKUMAHHS U Pa3Ku-
Manus. CIIOXKHBIE CTPYKTYpPbl KalWUISIPOB M BEH ObUTM HEOOXOAMMBI [UIsl JaBJIeHHS U TiepeMelnie-
HUS )KUBOTO, & 3HAYUT CUJIBHOTO CYIIECTBA, COCY/l HE MOT YOMTh TOTO MJTM MHOTO CYIIECTBA, TOJHKO
€CTh KUBbEM U HAJIESATHCS, UTO KYUOK 33/I0XHETCS B MHUIIEBOJIE, MPEXkIEC YeM MONacTh B KUCIOTHYIO
cpeny xemnyaka. [l CTpOMTENIbCTBA TaK ke ObUTH MOJKTIOUSHBI CITU3UCThIS, 3a/1aUeil KOTOPBIX CO3/1aTh
CKOJIbKEHHE TOTAJAIONINX 1 MOAJEePKUBATh MUIIEBOJ BCETAA BIAKHBIM, KaK B IIPUHIIUIE U POTOBYIO
TMOJIOCTb, HO TaM 10 (popMyJie KaIbIIEBUIHBIX U MTyTeM COeJUHEHUI OblIa CO3/1aHa CITIOHA U3 CITU3H-
CTBIX M Oaktepuil. Poib Gaktepuii Takxke ObUia BbIIEJIEHHEM OCOOOro 3araxa 4ro MpPUBJIEKAIO Obl
JOOOMBITHBIX, M HAKOHEIl B CAaMOM KOHIIE CTPOUTEThCTBA ObUTH ChOPMHUPOBAHBI TYOBI 3aKphIBAIOITICe
OTBEpCTHE
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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