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AHHOTaAMSA

ABTOp BBIIBUTa€T CBOI0 BEpPCUI0 BO3ZHUKHOBEHHE KWU3HH H
YeJioBeKa, Teopusl He MMeeT ToJ co00il OCHOBAaHUS M TpeJyiaraercs
yuTaTeNsM Kak OJHA M3 BepcHi Hay4HOW (paHTAaCTUKHU. |'anakTmka
Mueunsiii [TyTh orpoMHa 1o cBOMM Macitabam, U YTOOBI TPEOI0IETh
oauH obopot, ConneuHoit Cucreme tpedyercs 230 MUUTUOHOB JIET,
ABTOP UCXOIUT U3 TOUKM BOHUKHOBEHHE TUIAHET, YTO B 9TON 00JIacTH
HaXOJATCS HEOOBIYHbIE AaHOMAJIUH, B TOM 00acTH, oTkyaa CoHeuHast
CucreMa Hauasia cBOU mepBblid myTh. Kaxasle 230 MUIMOHOB JIET,
korgqa ConmneuHass CucreMa BO3BpalllaeTcsl Ha HCXOAHYIO TOYKY,
MIPOMCXOAAT aHOMAJIMHM, KaK BHE3alTHO€ BO3HUKHOBEHHE XW3HU, U
Kaxzpie 230 MUUIMOHOB JIET MPU BXOAE B Ty 00JaCTh MPOUCXOAAT
HEeOOBIYHbIE N3MEHEHHUSI.
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Boinna Mupos.
I'pu6HoOI 3aroBop

I'1aBa

BOWHA MHUPOB. TPUBHON 3ATOBOP.

PYM AimmmOeKoB.

Hayunas ®anTacruka.

IIpeancaoBue.

Hama ranaktuka Mneunsiid ITyTe orpomMHa 1mo cBouM mac-
mradam, Iie CBeTSAT MIJUTMAPbI 3BE3/] OCBEIAIONIYIO0 TATAKTUKY
B IITyOOKOM KOCMOCE, CpPeId 3THX 3Be3[] €CTh MUJLTUAPIIBI TIa-
HET, CBET 3aTMEBAET MX BUJIMMOCTb M CJIOKHO IOHAThH €CTh JIU
Tam ku3Hb? MM NpoCThie OpraHuYeCcKUe COeIMHEHUSI HU pa3-
BUTHIC [IUBWJIN3ALIMH, & TTPOCTO MPU3HAKK CYIIECTBOBAHUHM JIIO-
601 (POPMBI JKU3HHU.

Paccrosinue mexay 3Be34aMU UCUUCIISIOTCS CBETOBBIMU T'O-
JaMU, HET TAKUX TEXHOJIOTMI MTPEOI0JIeBAIOIIEe TAKOe PacCTosi-
HHE, 9TOOBI Y3HATh, YTO TBOPUTCS B COCEJHEH 3BE3/THOM CUCTEME,
PacCTOsTHUE B THICSIUM JIET HE MO3BOJISIET YEJIOBEYECTBY U3YUUTh
WM KOJIOHU3UPOBATh OMKAMIIIKe 3Be3/1bl CpeIi MULUIMAPIOB B
Halllel rajakTuKe, U Bcerga ctout Borpoc? OIHU Jid Mbl B Ha-
e ranaktuke? Otser ects! M 11 31010 Hy’XXKHO 3arIAHyTh B
MPOLIJIOE, B CAMO€ BO3HMKHOBEHMU S HAllleW 3BE3/Ibl



4.6 MUJUTMAPIIOB JIET Ha3a[l MPOUCXOIWIN COOBITHSI B OTHOM
u3 pykaBoB Muteunoro I1yTu, cpeny ra30BbIX OOIAKOB MO CHITh-
HBIM CXKaTHEM U KOJIOCCAJbHOIO JaBJjieHUsI C(OPMHUPOBAIACH
3Be3na, popmupoBanue ConmHeuHou cucteMbl. C OIHOM CTOPO-
HBI, 9TO OOBIYHOE SIBJICHHE, HO B KaKou cpeze cpopMupoBaach
Comnrie? Tam ObITM He TOJBKO Ta3bl BOIOPO/IA U TSI, 9Ta 00-
JIaCTb MOJIEKYJISIPHBIX OOJIAKOB, OfIHA U3 CaMbIX PEIKUX sIBJie-
HUI1 BO BCEJICHHOM, 9TU 3JIEMEHTbI XOPOIIIO B3aMMOJIEUCTBYIOT C
TEMHOI MaTepueid, KOTOpbIe IBUraloT TaJaKTUKY MO KPyry, Kak
M 3Be3[Ibl, HE J1aBasi UM CTAJIKMBATbCS, CIIOBHO OTpHIIATEIbHAS
SHEPrusi OTTAJKUBAIOIIAs, a HE MPUTATUBAIOLIAs MaTepusi, OHa
sIBJIsIeTCs cBoero pona Oygepom mesxay 3Be3namu. Kak Tonbko
ccopmupoaioch ColHlile, OHA Hayasa CBOM Iy Th BOKPYT [ ayiak-
TUKU

CKoJbKO MpOJIENbIBAET MYTh 3B€34a BOKPYT FUIaKTUKU? ACT-
poduzuku npeanonaraoT 220-250 MUJUTMOHOB JIeT 32 OTUH 000-
POT BOKPYT TaJlaKTUKU. ABTOp BO3bMeET LU py 230 MUUIMOHOB
JIeT 32 OAMH 000POT, TO €CTh YTOOBI BEPHYTCS Halllei 3Be3ze K
TOYKE (POPMUPOBAHMSA HYKHO IIPEOOJIETh MyTh B 230 MUIUINO-
HOB JIeT. 3Be3/1a JIETUT He TOYHO I10 KPYTy, a BOJTHOOOPa3HO, HO
POBHO Ha TO MECTO OTKY/a MPOM30IILIA, BAXKHO OTMETUTb, UTO
TeMHasi MaTepusi ABWKETCSI B 0OpaTHOM HANpaBJIeHNH Ha TaKOH
K€ CKOPOCTH, Te MaTepHaJbl YTO CO3/1aBaJIv 3BE3/1Y, U B OIpe/e-
JIEHHOE BpeMsl OHU NepeceKalnTcs poBHO yepe3 230 MULUTMOHOB
JIET, B TOM 00JIaCTH, II€ HAXOIATCA HEOOBIUHBIE OOJIaKa

YACTDb ITIEPBAA. BOGBHUKHOBEHMUE KU3HN.



I'naBa IlepBas. Conneuynas Cucrema.

[Mepeoie romel popmupoBanust Conneunorr CucCTeMbl ObUTH
TIePETIOJTHEHHBIMU Ta3aMH, TJie B IICHTPEe M3-32 CUJILHOTO JIaBJie-
HUS TPOU30IIUIA BCIBIIIKA U 3AITyCTUIA SIIEPHYIO PEAKIIUIO 3Be3-
apl. [TocTeneHHO ra3bl ¥ MbLTh HAYAIM COSUHSTCS B MATEpUIO
00pasysl MPOTOIIAHETHBIE AUCKU, Oyaroapst BHEITHUM (DaKTO-
paM rpaBUTAIIUY JBUKEHUS TAJIAKTUKU U BO3JEWUCTBUSI TEMHOW
MaTepuu, MOJIEKY/Ibl HAYaJIu COeJUHSTHCS B (pparMeHThl oOpa-
30BbIBasl HeOecHbIe Tena, hopMupymomuecs ruiaHeTsl. [lepBbie
TUIAaHETHl HAYaJIi KaJHO TTOKUPATh MATEPUIO Ta30B U IMbLIA yBeE-
JIMYUBAsACh B pa3mepax, Ho Onarogaps um ConHeunass Cucre-
Ma OYMCTUIIACh OT HEPa3BUBIIMXCS HEOECHBIX TeJ, HO 3TOT MPO-
1iecc ObUT JOJITUM M PaHO TOBOPUTb O BOHUKHOBEHUM KHU3HH,
00 COTHM MWIJIMOHOB JIET Hallla chcTeMa ObUia MecToM Aja.
[TnaHeTo3eMasM CTAIKMBAJIKUCH C TJIAHETAMK, METECOPUTHI CTaI-
KHMBAJIHCh C IJTAHETAMU, BbI3bIBASI pa3pyLIEHUsI, UTO IepXkKasa Bce
TUIAHETHl PACKaJIeHHBIMHM OT OECKOHEUHBIX CTOJIKHOBEHHMI MEX-
Iy coOO¥, He OBUTIO M MBICJIM O BOBHUKHOBEHUS KU3HU. B 3THX
CYPOBBIX YCJIOBUSX pa3pyllaIUCh IieJIble TUIAHEeThl OT KPYITHBIX
CTOJIKHOBEHUI M OOJIOMKM KPYITHBIX KYCKOB OOPYIIMBAIUCH HA
00pa30BHIBAOIIKE TUIAHETHI, He OBUIO OJIArONPHUSATHBIX YCJIOBUI
3aITyCKaTh IUKJI )KU3HU. Jla)ke B TAKUX HEBO3MOXKHBIX YCIIOBUSIX
OBbLIM TIOTBITKYM CO3J]aHUsI OCOOOTO Ta3a, BhIICJIAIONIEr0 aMHHO-
KHCJIOTHI, TyTEM COEIMHEHUsI MEeTaHa CO CJIOKHBIMU JIEeMEHTa-
MU U3 MOJIEKYJISIPHBIX OOJIAaKOB, W30 JIbJA U TIBUIA CO3/1aTh BSI3-
KYIO XUIKOCTh, HO COJTHIIE HEe CTOUT Ha MECTe W JaBHO TIOKHMHY-



Ja 3Ty 061acTb. Monozast 3Be3/1a JOBOJIBHO PE3BO PUHYNIACH B
raJJaKTUYECKU MyTh BMECTE CO CBOMMU IOHBIMU TIJIAHETAMU

230 musuroHoB JieT ciyctst ConHeunast Cuctema Bo3Bpailia-
€TCsl B UCXOIHYIO TOUKY, 00J1aCTh, HACHIIIIEHHAS] MOJIEKYJISIPHbI-
MU oOakamu. Mosonast 3Be3/ia emé XoJoaHast ¥ ToKa He pac-
HIenia MUWUIHAPIBI JIEASTHBIX TJIBIO U CKaJ, XOTS YK€ BUJIHBI
chopMUPOBABINUECS TUIAHETHI, HO BCE TaKXe Oe3KU3HEHHBIC U
packajeHHble OT OECKOHEUHbIX OOMOAPAUPOBOK KOMET U acTe-
pouioB. OcHOBHasI 3a/1a4a MOJIEKYJISIPHBIX OOJIAKOB ObLTa CO3/1a-
HUEM MOYBbI HA KAMEHHCTHIX IJIAaHETaX, TO €CTh CO3JaHUs KaM-
Hsl HACBHIIIIEHHBIN JKeJIe30M, KPeMHUEM, KaJIblIMEM U MHOXECTBO
JPYTHX JIEMEHTOB CO3/AIOIINE IPAHUT, ITU IEMEHTHI TIPUXOAST
U3 KOCMOCA U OCEJIAI0T Ha TUIaHeTaX, HO TUIAHETHI MOKa eIng pac-
IUIaBJIEHHBIE, YTO TAET BO3MOKHOCTb JIEMEHTAM CMEIIUBAThCS
Y YXOJIUTh B camMble HeJipa, re OoJee CIIOKOMHast cpeda Jyist 00-
pa30BaHMs MOYBBI, KOTOPblE OyAyT BBIAEATh KU3HEHHbIH Ta3
1ist Oyaymumx MUKpoOoB, iIMeHHO B 3Toi obnactu (hopMupyer-
sl KU3Hb. KTO-TO, WIX YTO-TO (POPMUPYET KUAKOCTh, MIOKA YTO
KUKy U3 TIOUBbL. MOJIEKyJIsIpHBIe 00J1aKka TakXke Pa3BUBAIOTCS B
HOT'Y CO BpeMeHeM, U To, uto ConHeunast CructeMa mpoliia odye-
PeIHOU pa3 CKBO3b 3TU 00/aKa, JAaeT BO3MOXKHOCTh BHEIAPUTD
OoJiee CJIOXKHBIE JIEMEHTHI B 3Ty cUCTeMy, HO Mosiofoe CorHile
Oe3y/iepKHOE U BBIPHIBAETCS U3 3TUX 00JIAKOB COBEpIIIasi OUepei-
HOUM 000POT BOKPYT TJIAKTHUKHU

460 muumonoB Jsiet criiyctsi ConHeunasi CrucreMa Bo3Bpailia-
eTcsl B POJIHYIO raBaHb. Mosnoast 3Be3/ia craja HEeMHOTO sipye,



TJTAaHETHI BCE eIE MOABEPraoTcsl OECKOHEYHBIMU OOMOApIMPOB-
KaMU KOMeT 1 aCTePOUJIOB, MPaB/ia MECTAMH CPETN PACILIABIICH-
HOW MarMbl TIOSIBUJIMCH OCTHIBIIIE KOPKH. ATMOocepa Hachliie-
Ha BYJIKAHUYECKMMHU Ta3aMu, IJIaBHOE ra3 Ternepb HEOJAHOPOJ-
HBII, MyCKall SAOBUTHIA, HO OH CTaJl Pa3HOOOpa3HbIM M Oojee
TSDKEJTBIM UTO CO3/IaJI0 KUCIIOTY, ONArornpusiTHyIo Cpefy JUist 00-
pa3oBaHMs KW3HM, rjie HeT BakyyMa. Ocoboe 3HaYeHue HYXHO
NPUAATh MATHUTHBIM MOJISIM IJIAHET U CTAOUJIbHYIO T'PABUTALIUIO,
yIOPsIIOYEHHBIM BpallleHneM TuianeTsl. Haia ninanera ve 3em-
JIsl, HO HAXOUTCSI HA TOU ke OpOuTe, TOJIBKO C OOPAaTHOU CTO-
ponbl CoHIla, MHOTIA e€ BUJIHO, KOTJla Halla riaHeTa X Bbl-
xonut Ha Odemmit Connua. K coxanenuio, 3emiisi ceryac re-
PEKMBAET CUJIbHEMIIIEE CTOJIKHOBEHUE C APYroy IUIAaHEeTOW, Ie-
pexkuBaeT Karactpody IUIaHETAPHOTO MaciiTada, Tae JABe IJia-
HETBI CTOJIKHYJIMCh U OCBeTHJIM BClo CHCTeMy OrpOMHBIM B3pbI-
BOM, K cyacThio, 3emJs yienena. [Inanera X Takke monsepra-
eTCsI CHUIbHEUITM OOMOapIMpOBKaM MEJIKUX METEOPUTOB, B OT-
yvaue oT 3emu TiaHeta X ¢popMHpOBAIIO CHITbBHOE MAarHUTHOE
TI0JIe BHEIITHEW OpPOUTHI, Iie OOJIBIITMHCTBO METEOPUTOR Bpalla-
I0TCs1 110 OpOUTe B BUJE KoJiell Kak y CarypHa, yaep:KuBasi acre-
pouJIOB Ha opOuTe TulaHeTa X ObICTpee OCThIBaja YeM 3eMmils,
00pa3oBBIBasI KOPY HECMOTPSI HA BBHIPBIBAIOIIAECS BYJIKAHBI. AT-
Mocepa HachIIANIACh CIIOKHBIMU Ta3aMHU, YKe TOSIBIISICH KUC-
JIOTHBIE 03€pa Ky[a MOJIEKYJIsIpHble 00J1aka BHEAPSIUA MPOCTEN-
IIMX, CJIOKHBIN TTPOLIECC MEePBbIX MPU3HAKOB KM3HU HavYa (op-
MupoBaTbcs. Kak ke npocreninuve rnonaim Ha miaHery X? Mo-



JIeKyJISIpHbIe 00J1aKa HACHIIEHBI MUK POCKOITMYECKUMU KOKOHA-
MU napsiiye B Bakyyme, u korjaa ConHeunasi Cuctema mpoxoau-
JIa CKBO3b 3T 00J1aKa, Kax/Jas TUIaHeTa STOM CUCTeMBbI TIPUHSLIA
NepBBII MPU3HAK CAMbIX MPOCTEUIINX, KTO-TO pukuics. Tem
BpemeHeM ComHevHast Cuctema BBIXOIUT U3 O0JIAKOB Ha TPETUI
Kpyr

I'naBa Bropas. Bo3auknoBenue Kuznu.

690 mwoHoB Jiet ciyctsl ConnevHnass Cucrtema Bo3Bpala-
ercst K ucxogHou touke. CosHIle yBeIMuMBajia CBETUMOCTb U
HaOupaa maccy. [ paBUTalIMOHHOE BOJHEHUE 3aCTABIISIIO KPYII-
HbIE TUIAHETHI IBUTAThCS, CMeINast ¢ OpoOMT OoJiee MEJIKHeE, HEKO-
Topele ynuii K CoJHIly M CTalu MNekjaoM Kak Benepa u Mep-
KypuH, Apyrue yuui 3a npenessl FOnurepa u 3amep3/iu HaBeu-
HO. YTo BbI3BaJIO Takoe nepemenieHue? B pykaBe OpuoHa ciy-
YHUJICS KOJUIATIC 3B€3/Ibl JJBOWHON CHCTEMBbI, BTOPYIO BHIOPOCHIIO
Ha OTPOMHOM CKOpOCTH, 3Be3fa mposerena psgom ¢ CosHeu-
HOM CHCTEMOU M BBI3BAJIO CyMaTOXy cpeaM IiaHeT. Hama ruta-
HeTa X Takke He sIBJisieTcs: uckioueHreM, lOnurep BCKOMbIXHYIT
BCE IJIAHETHI, PACTAJIKMBAsI HA CBOEM TYTH, K cuacTbio, CarypH
HE TIO3BOJIMJT TUlaHeTe X BBIATH U3 OOMTAeMOil 30HbI, U TUIaHe-
Ta yaepkaiach B ommune ot Mapca, rie yxe chopMrupoBaiach
nepBUYHas arMocgepa.

WHTepecHo, KOHEYHO, 3HATh YTO TBOPWJIOCH B 3TU BpeMeHa C
rutagetamu ConmHeyHoi CucteMbl, 0COOEHHO ¢ 3eMIIeH, HO ILIa-
HeTa X eIMHCTBEHHAs IJIe yKe BO BCIO MPOUCXOJSAT Ireoiornye-
CKHe TIPOIECChI, 32 TUIOTHBIMU OOJIaKaMU He BHUTHO TIOBEPXHO-



CTH, TBEP/IOW MOBEPXHOCTHU IIJIOTHOW KOPBI MOKPHITAasi BOISHBIM
napoM, JeJIeHWe MOJIEKYJ ra3a CO3/1aBajiM KUAKOCTb, HE Ta BO-
712 B IPUBBIYHOM BHJIE, B 3TOM KHUKOCTH OBUIO MHOTO KoJLIare-
Ha 1 He ObuTo Kucnopona. Tem Bpemenem Comnnevnast Cucrema
MPOXOAMJIa CKBO3b 00JIACTh CBOETO POKICHMS, IUIOTHBIE O0JIaKa
NIPOHU3BIBAIN CHCTEMY ONBUISS BCE TIAHETH CBOUMH MOJIEKY-
JamMu MUKpoOoB. Ha Haury miiaHeTy oHM najand BMecTe C J0-
KJEeM, 4TO Topa3fo 00Jeryano MHTEPBEHINI0, MO0 eTUHCTBEH-
Hasl TUTaHEeTa C 3allUIeHHONM aTMOC(eport OT KOCMUYECKON pa-
JMAIMY HAYTO TI0 CPABHEHHUIO C MOJIEKYJIAMU TEMHON MaTepHu.
[Tnanera copMrpoBaHa ¥ TOTOBa IPUHUMATH KHU3Hb, KaK U Ca-
Ma JKM3Hb He CTOsi1a Ha MecTe, 3a 690 MUIJIMOHOB MOJIEKYJIsp-
Hble 00J1aKa CO3AAIH CJIOKHYIO CTPYKTYPY, OHU BIOXHYJIY KU3Hb
Pa3BUTUEM B MOJIEKYJTy ra3a MEepPEeBOIUIOTUB €0 B HEUTO KUBOE.
I[paBa moBepXHOCTH ITaHeThl X OblJIa HAKaJIeHa OT HelpeKpa-
HIAIOIIUXCS BYJIKAHOB, M TEMIIEpATypa BO3/LyXa Obla BbIIIE TOY-
KM KUIEHUs1, BJIaXHOCTh OblIa HACTOJILKO CJIOBHO KHMITSIIIAs Ka-
crpions. [lepBbie HHTEPBEHTH M3 MOJIEKYJISIPHBIX OOJIAKOB TIOTH-
6a1u, 13 MUUTMOHOB OaKTEpUH JIMIb €AWHUIIBI TIPYKUBAIIHICH
Y YXOAWJIU TTyOOKO MO/l KOPY TUIAHETHI, IJle MUTAIUCh TPOCTEN-
MU, TEMH, KOTOPBIE TIOTAIAJIM B TIPE/IBIAYIIUI pa3, epBOHa-
JaJbHasl )KU3Hb CJ1a0a repes] yCOBEPIICHCTBOBAHHBIMH OaKTEpH-
savu. K 3ToMy BpemMeHH B KOJIbIaxX TUIAHETHI OIUH TSIKENBIN 00b-
eKT HayaJl IPUTATMBATh BCE BEILECTBO Kojel, B urore 3a 690
MUWIJTMOHOB JIET MOYTH ChOPMHUPOBAJICS] ECTECTBEHHBIN CITyTHUK
TUTAHETHI, YTO 3aMEJTIIIO OBICTPOE BpAIlleHUE TUIAHETHI, a TIPH-



JIMBHBIA CUJIbI BOCCTAHABIMBAJIN MIOTOJJHbIE YCIOBUS

Korma mponerana kapiaukoBasi 3Be3/1a, BBHIOpOIIEHHAsT KOJI-
JlarcoM ceepxmaccuBHoOM, CotHeuHasl cucreMa yKpajla HECKOJIb-
KO IUIAHET y MpOJIETA0IIEN 3B€3/1bl, TH(OPMaLUsl K CBEJECHHIO
novyemy, Kk npumepy B ConHeunoit Cucrteme Oosbliie OObEKTOB
4yeM B coceHux LleHTaBpax, B M0oOOM ciTydyae ToKa MpuKUBaeT-
csl TaHeTta X. 3a TYCThIMM O0JIakaMU yKe MOSIBIISIIOTCS JKUIKHE
03€epa, CoeIMHSIoIIMECS B MOPs1. B 3TOI KUIKOM cpejie yKe NOJ-
3aI0T Y TUIABAIOT MeJIbYaiIIIie YacTUIbl OPraHU3MOB, XOTSI JKU/I-
KOCTb HIYTO MHOE KaK eKasi KACJIOTA 1 elI€ I10J] BOIIPOCOM ITPO-
CYIIECTBYET Ji1 B 3T0i cpese 6aktepun. Tak Conneunas Cucre-
Ma BHOBb MOKHJIAET MOJIEKYJISIpHbIE OOnaKa

920 muummoHoB Jiet ciycts ConmHevynas Cucrema B YeTBEp-
THIA pa3 BXOAUT B MOJIEKy/sipHble oOnaka. [Imanera X BcE emgé
CKpbITa IOJ TYCTBIMU OOJIaKaMH, BBICOKAsi TEMIIEpaTypa co3/a-
eT OecKOHeYHOe HcIapeHne, OECKOHEUHble KHUCIOTHBIE HOXAU
OTOJISIIOT CKaJlbl, MOIIHbIE IITOPMA CITIAKUBAIOT MMOBEPXHOCTb.
Ha moBepxHOCTH XU3Hb HEBO3MOKHA, HO TIOJ TIIyOOKMMH CJIO-
SIMU TIOUBBI JKM3Hb BBDKMBAET W BBHIIEISET 0COOYI0 cpey oOu-
TaHUS B MOJ3EMHOM OKE€aHe, KOTOpasi CyIIECTBEHHO OTIMYaeT-
cs1 OT HaJ3eMHOTO B XMMHUYecKoM coctase. [lox 3emuieit Temme-
parypa HUXke, YeM Ha MOBEPXHOCTH, MOJ 3€MJIEU HA [THE MOJ-
3eMHOI0 OKeaHa (POpMHUPYETCS] HEUTO MOJ3YILIEe, POAMBLIAACS
U3 TMOYBbI, Onaronapst OKUBIIUM MHUKPOOaM. DTO ObLI MepBblii
YepBb, €IMHCTBEHHOE KOIO MOKHO YBHUJIETb, OH HE MpPEBbIIIAI
HECKOJIBKMX CM, HO OH CaMbIi NEPBBIN NIPEICTABUTEN b TUIAHETHI



X. TeM BpeMeHeM €CJi B3IJISIHYTh Ha He0O MOJ y/IbTpadHroIeToMm
WM B MH(PAKPACHOM JMAaIla30HE, CUCTEMA MPOXOIUT CKBO3b
MOJIEKYJISIPHBIE 00J1aKa, HACKIITIIEHHOM Pa3HOOOPa3HBIMU I'a3aMH.
DBomoIMs 00/1aKOB YCOBEPIIEHCTBOBAIA BHEPEHUE CBOUX Kle-
TOK, CO3JaBasi JUIsl HUX CEMEHA, 3TW MeJIbYaIINe MbIJIMHKY, /1€
10/l MUKPOCKOIUYECKON CKOPJIYNOW CKPBIBAIOTCS CEMEHa KJie-
TOK, 3alIUILIEHHbIE OT KOCMUYECKO! paivaliiy, OHM MUJLIMapaa-
mu BietaloT B ConHeunylo CucteMy M BXOIAT B Pa3psKEHHYIO
atmocdepy IaHeTsl X. KOHEYHO He TOJIBKO IIaHeTa X ceme-
Ha pacnpocrtpassorcsa no Bcen Conneynon Cucreme, 1o BceM
3Be3/1aM COCeJIel, 3TU o0Jlaka pa3MepPOM B HECKOJIBKO JIECSTKOB
CBETOBBIX JIET IPOHUKAIOT B HECKOJILKO 3BE3/IHBIX CUCTEM.
Kosnonusauus miaHeTsl MPOMCXOOUT B HEYIAuHOE BpeMH,
HEroCTENPUMMHBIN KJIMMAT C)KUTAeT MUJJTMOHBI CEMSIH €I1IE B aT-
Mocdepe, Te KOMY YAA€TCs YIACTh pa3beJaloT KUCJIOTHBIE MOPA,
JIMIIb THICSYM NAJAI0T B MIENIEPbl UM HA TBEPIYIO IOBEPXHOCTD
Y TOJIBKO COTHM 3aIlyCKalOT KOPHU B IOYBY, I/I€ BCTPEYAIOTCS C
NIepPBBIMHU YEPBSIMH, HO KTO KOTO, Y COBPEMEHHBIX MUKPOOOB XO-
polast 3aiumra OT KOCMMUYECKON pajidaliii M BBICOKMX TeMIle-
paTyp, HO cTapble MUKPOOb! BbUKMBAIM 230 MUUIMOHOB JIET U
NPUKUAIMCH OCHOBATENIbHO, M CUMTAIOTCS MOJTHOLIEHHBIMU XO031-
€BaMM IUIaHEThl, UIMEHHO OHM CO3/1aBaJIY TIOYBY, HO BUAUMO CO-
30aBajiv JUIsl TIpULIeSIbLEeB, MO0 Te Takke MMEIOT Bce IpaBa Ha
KOJIOHM3ALIMIO, YTO MTPUBEJIO K OOpbOE U BIIEPBBIE CPE/IN JKUBbIX
OPraHU3MOB HOSIBIJIOCH MOHSTHE XUIIHUK 1 5KepTBa. I1a 6opbda
IIyOOKO TIOf, 3eMJIel BBI3BIO M3MEHEHHE Cpe/ibl BOSHUKHOBE-



HUEM HOBBIX XMMHUYECKUX eMeHTOB. Tem BpemeHem CosHeu-
Hast Cucrema nokugaer Monekyssipasie O6maka

I'naBa Tperbs. Boiina ®uojeroBbix n 3eJiennix, Kuc-
abIx n Cllaakmx.

1.150 MWIIMOHOB JIET CIYCTS HAa TOPU30OHTE MOJIEKYJISpP-
HBIX oOnakoB mosiBiisiercsi Conmnevnast Cucrema. TeMHBIN KOC-
MOC OKpAIIIMBACTCSI B pa3HOIBETHBIE TOHA, 00JIaKa MPOHUKAIOT
B Conneunyio Cucremy, CosHIIe CBETUT HEMHOTO sipue uem 230
MWIJIMOHOB JIET Ha3ajl, HO HEIOCTATOYHO sipye 4TOObI CO3/1aTh
OmaronpusATHbI KauMat. [Tnanety X cnacaet mapHUKOBBIH (-
(peKT MOCTOSTHHBIX MCTIAPEHUN W W3BEPXKEHUH BYJIKAHOB, U, K
YAUBJIEHUIO, 00IAKOB TIaHeTa 00bsATa (PUOIETOBBIMU OOIaKaMH,
KaK U (pUOIETOBBIMU MOPSIMH, TBEpasi MOBEPXHOCTh OTJaBasia
KPACHBIMM OTTEHKaMu. 3a 3ToT nepuon B 230 MWIJIMOHOB JIET
MIPOU3OIILIO CKPEIIMBAHUE IBYX BUIOB, 1 OHU OBICTPO PacIion3-
JIMCh TIO BCEH IJIaHeTe, PaBAa 3TU MUKPOOHI eIlI¢ He TOHUMAJTH,
4TO TPSiZIET BOWHA C TEMH, KTO pa3BUBAJICA B OOJIAKAX U CTAHO-
BWJICS cuibHee. JKU3Hb B OTKPBHITOM KOCMOCe — 3T0 OopbOa 3a
BbDKMBAHME, TJIe KOCMUYECKasl paJualys U BCIIBIIIKA CBEPXHO-
BBIX M3JIyvalolie raMmma-yIyud, TEMHasl MaTepusi 1 MHOXXECTBO
OIACHOCTEW YTO CO3AAET PUCK AJIsl CYLIECTBOBAHUS KU3HU. DTU
MUKPOOBI k11 TIo1o0HbIe crcteMbl U Korna ConmHeunast Cu-
cTemMa BHOBb BOIILIA B MOJIEKYJISIPHBIE 00JIaKa, HaYaIach KOJIOHH-
3aLus [UIAHET, BCE TEMU K€ CEMEHAMM, HO MbUIMHKY CTaJIU KPYTI-
Hee B BUJIE JIC/bIILIEK OHU MTPOHUKAU B aTMOC(epy IIaHeThl X

3a 1.150 MmuuMoHOB JieT riaHeTa X HaMHOT'O OCThUIA, TEMIIE-



partypa He MpeBbIIIaeT +85, 4To co3aaeT OaronpusTHyI0 Cpery
JUTS SKCTPEMaJIbHBIX MUKPOOOB, TpaBaa BCE eme uaeT CercMu-
YecKasi aKTUBHOCTb JIBVKEHU I TCKTOHUKH IUTUT, HO 9TO HUA CKOJTb
He MellaeT Pa3BUTHIO U pacIpoCTpaHeHHI0 MUKPoOoB. [nane-
Ta MOKa He UMeeT OOIIMPHBIX KOHTUHEHTOB, MOBCIOLY OCTPOBA U
OeCKOHEYHBIN OKeaH

MUK pPOCKOITUYECKHE TTPHUIIIETBIIbI TIaJaJTd BMECTE C AOKIEM U
napaMu Ha TIOBEpXHOCTh, OHM OBICTPO MPOHHUKAJIM B OKeaH, oo
Ta cpeJla HAMHOTO OJ1aronpusiTHa U Oorara XUMUYECKUMU dJ1e-
MEHTaMH, OCHOBA JIJIsI TIUIIIH, YCIIOBHS TIPEKPACHBI YTOOBI 000C-
HOBAaThCsI U HA MECTHBIX OOMTATEJIe OHM CMOTPEJIM KaK Ha JH-
kapeii. [Ipuinesbipl ObUIM HAMHOTO CHJIbHEE, OHU, TIPOHUKAs B
OKEaH CTAHOBWJIMCH 3€JICHBIMH, TaK KaK B OCHOBE MX KJIETOK Obl-
JIa paguanysi, OHU ObUT OECTIONIAHBIMU XUIIHUKAMHU, HO (prio-
JIETOBBIX OBLIIO OOJIbIIIE BCS TUIAHETA KHIIeJIa UMH, U OHH SIPOCT-
HO 3alMIIATIHA CBOIO TUIAHETY OT UHTEPBEHTOB. Y 3€JIeHbIX Obl-
JIO OJTHO MPEUMYIIECTBO, OHU BBIJICICHUSIMU MCITYCKAJIU Ia3 YTO
youBasio ¢puoseroBeix. boppOa B OkeaHe Oblla KECTOKOW, WC-
TpeOJieHue 1eJIoro BUjIa JUTHIIACh MUWIJIMOHBI JIET, YTO OTPa3H-
nach Ha MouBy. OKeaH TPYIOB BbI3BAJIO OKUCIIEHHE TIOYBBI U BOJI-
HOMU MOBEPXHOCTH, YHUYTOKEHUE OJTHOTO BUIA CO3/IaBaJIO HOBBIC
XMMUYECKHE IEMEHTBl HAMOMHSIONIYI0 cpeny u atmocdepy B
nepBylo odepenn. Tak nokungana ComHeunass Crucrema MoJieKy-
JIIpHBIE 0OTaKa

1.380 MmuimoHoB Jiet crycts Conneynass Cucrema noaXOAuT
K ucxomHou Touke. KocMuyeckne obraka cMeIaimch ¢ Mojie-



KYJISIPHBIMM CO371aBasi HEeKyI0 TyMaHHOCTb. ConHeuHasi Cucrema
OyKBaJIbHO PACTBOPWJIACH B 3TOM TYMaHHOCTH, B 3TOT MIEPHOJ] STH
o0aka ObUTH JOBOJIBHO T'YCTHIMU

Ha mmanere X Bc€ em€ mnuia 6oppOa Mexay (hruoIeTOBBIMU
Y 3€JIeHBbIMHU, 7€ (PUOJIETOBBIE IOHECIM COKPYILIUTELHOE MOPa-
KEHNE W YXOAWIM TIIyOOKO B TMOYBY B MoA3eMHBbI okeaH. [lo-
BEPXHOCTb 3aBOEBbIBAJIM 3€JI€HbIE, OKEaH CTaJl IepeMBaThCs CH-
He-3€JIEHbIM, HO 3TO HE BOJAa B IPUBBIYHOM BHUJE, XOTb U IPO-
3pavyHa MeCTaMM KHCJIOpoJa B Hel He ObLIO, Kak U B aTMocde-
pe rcue3nu (puoNIeToBbIe 001aKa 1 TIOSIBIITUCH CBUHIIOBBIE TYYH,
arMoccepa Oblia HaChIIIIEHA YIJIEKUCIIBIM Fa30M U XJIOPOM, BO3-
JyX ObUI SIIOBUTHIM, KakK M Boja Obula KMCIOTHOW. YUTO Kacaert-
Cs1 TBEp/IO¥ IOBEPXHOCTH, OCTPOBA HAYAJIU COEUHSTHCS, CO3/1a-
Bast OONIMPHBIE KOHTHHEHTHI, TEKTOHUKA ObUIA YKe HEe CTOJb Xa-
OTUYHA, CEUCMUYHOCTh CTAHOBWJIACh Peske, YTO CO3JaBajio Oma-
TONPUATHBIE YCIIOBUS JJIs1 3€JIEHBIX, TOJIbKO HUKTO TMOKA HE UC-
TIOJIL30BAJI CYIIY, BCs KU3Hb Oblla B OkeaHe. Kaxpiil pas, Ko-
I71a IPUXOJWJT HOBBIM BUJI U3 KOCMOCA, OHU BHOCWJIA U3MEHE-
HUs B COCTaB KUIKOW cpeibl OKeaHa. Eciy BCIOMHUTD MEPBBIX
NMOHEPOB, Ha IJIaHeTe He ObUIO OKEeaHOB U jaaxe o3ep. Joxib,
KOTOPBIM MOJIMBAJI IJIAHETY HE SIBJISUICS KUIKUM, TOTJA ChIMa-
JIUCh PACKAJIEHHBIE KPUCTAJLIBI M KUCJIOTHBIN nap. Camy BoaLy CoO-
31711 MUKPOOBI, BCE Onarofgapsi ouBe, KOTOPbIE TOXKE OHU ke
U co3Jai. DTOT OMONIOTUYECKUI TPOLIECC ITUICS MWLTHOHBI
JIeT ¥ JUIATCS 1O celd ieHb. OKeaH MEeHSIETCsl, OH COBEPILIEHCTBY-
€TCs, CTAHOBUTCS €CTECTBEHHOM 3aIlIUTOM OT COJTHEYHOM pajua-



UM ¥ MECTOM OOMTaHMSI MUJJTMOHaM Pa3HOBUIHOCTEH MUKPO-
OOB, OHU CTPOSIT CTPOMATOJIMTHI OTPOMHBIE KOJIOHHHI TI0 BCEMY
OKeaHy, Ha KOHIIE KOJIOHH €CTh OTBEPCTHUSI JISl BbIICTICHUSI OT-
pabOTaHHBIX MATEPUAJIOB, TO €CTh Ta3bl KOTOPBIE YXOIAT B aT-
Mocdepy, TAK BOSHUKAET IUIOTHBIN CJI0U BOKPYT 1uiaHeThl. EcTe-
CTBEHHBIN CITyTHUK 3aBEpIIMJI CBOE pa3BUTHE 3a0paB BCe 3ie-
MEHTBI KOJIEIl, TEM CaMbIM OYHUCTUB OPOMTY, Iie MUKPOOBI MOT-
71 HaOMoaTh B HOYHOM HeOe HallleCTBUE MPUIIENblIEB, HOBBIX
KOJIOHM3aTOPOB

HoBelil BUJ MHO3EMHBIE 3aXBATUMKU TaKKe HAYaJId UCTPeO-
naTh adopureHoB. Ternepp MaHeTa CTAJIKUBAETCS C COBEPIIICH-
HBIM OpraHu3MoM, Bupyc onuH u3 IpeBHEUIINX, camas nepBast
uH(eKIms, TiepBas 60JIe3Hb M OHa OblJIa OECIOIIaJHOM, IIPOHM-
Kasl B TeJIO MUKPOOa OHA TIOMYMHSLIA CBOEH BOJIE ¥ BUIOU3MEH -
JI0 opraHu3M. Tak BO3HUKJIO OJHOKJIETOYHOE, HO BUPYC Ha 3TOM
HE OCTAHOBWJICS Y MPOJOJIKaJl IPOBOAUTD OIBITHI, TAE€ U3 MUJI-
JIMOHOB BBIKUBAJIU €IMHUIIBI, TOTAJIbHASI MOAU(UKALIUS BUJOB,
MyTalsl YCOBEPIIEHCTBOBAIO OpraHu3M. Takxke KU3Hb COBEP-
IIIEHCTBYETCS B TIIyOMHAX U Ha JIHO OKeaHa BBIXOIAT YePBU

I'maBa YerBepras. I'no6aabnas Iloxonoxanne.

1.610 munnuonoB jer cryctss Conneunast Cucrema 3axo-
JWT Ha OpOUTY MOJIEKYJISIPHBIX 00s1akoB. 3amaercst Bonpoc? Bee
3Be3/Ibl 1 TYMAaHHOCTU BPAIIAlOTCS BOKPYT LIEHTPa TaJlaKTUKU 1
CKJIaJIbIBAETCSI TAKOE OIIYIIEHUE YTO MOJIEKYJISIpHbIE 00/IaKa CTO-
a1 Ha Mecte. Ha camoM jieie 3T HeoObIYHbIe OOJIaKa JIBUXKYT-
cs C TaKOM ke CKOpocThio, kKak u ConneyHass Cucrema, TOJb-



KO B 0OpaTHOM HaITpaBJICHHMH M BCTPEUAIOTCS B MECTe 3aposKe-
HUS CUCTEMBI, Kaxkabple 230 MWUIMOHOB JIeT + - 3-4 MWJIJTMOHA
JIET, TaK KaK CHCTEMa JISTUT 3ur3aramu. B mo00ii rajlakTuke ecThb
MOJIOKUTEIbHASL M OTpULIATEIbHASL SHEPIUSl, POJIb TEMHOM MaTe-
puu coznaet Oydep Mexay pykaBamu MOTOKOB 3BE3]I, ITU pyKa-
Ba YETKO OIpEJIeIeHbl CBETOM MILIMOHOB 3BE3]], HO MEKAY PY-
KaBaMH €CTh OTPOMHOE ITPOCTPAHCTBO, HEKOM MaTepuu, 3Ta Cyo-
CTaHIIMS JOBOJILHO IUIOTHAsl M UMEET HEPruio MOIIHEee 3Be3/l,
OHM yIEePKMBAIOT 3BE3/Ibl CBOE I'PABUTAIIMEN U IBUTAIOTCS TTPO-
tiB aBkeHns 3Be3a. Korma Conneunas Cuctema mpuOmka-
€TCsl K MeCTy CBOETO POXKICHUS 3Ur3aramu, BCerjga, MMEHHO B
stoM Mecte ConHeunasi Cuctema 3aXOJUT K I'PaHUIIAM TEMHBIX
MOTOKOB, TEMHOTO PYKaBa, JIMIIb HA MTHOBEHUE U BBIXOUT 3UT-
3arom K cBoei opoute. Tak MPOUCXOOUT B3aUMOJIEHICTBHIE CBeE-
Ta CO TBMOM M U3 3TON ThbMBbI BRIXOIUT KW3Hb. B camMoi TeMHOM
MaTepyu HeT KU3HU, HO €CTb MHTPEIUEHTBI, TOJIBKO ITyTEM B3au-
MOJIEHICTBHSI XMMUYECKUX JIEMEHTOB MIPOUCXOUT PEaKIUs I
co3/1aHusI HeUuTO kuBOro. [Ipoiiecc OXKUBIEHUS 3aHUMAET MHO-
ro BpeMeH#, mponuio 1.610 MUIIHOHOB JIeT 4ToOkI IyTeM Oec-
KOHEYHBIX COEIMHEHUN U TIEPEBOIUIOIIEHUSI XUMUU B OPraHUKY
MTOSIBUJIACh OJTHOKJICTOYHAS

Tem BpemeHeM Ha I1aHeTe X Ha4aIoCh II0OATBHOE TTOXOJI0-
JaHUe, TIPUYMHA aKTUBHAS XU3HEEATEIbHOCTh 3€JIEHBIX, pa3-
MHOasICh OBICTPHIMU TEMITAMH OHU HAvaJIu 3aCOPSITh aTMOCe-
Py CBOMMHU BBIIEJIEHUSIMU, UTO BBI3BAIM SIIEPHYIO 3UMY, pa-
JIMOAKTUBHBIE 3eJIEHbIe XOTEJIN CO3/1aTh OIarONpHUsTHbIC YCIOBUS



IUISI CBOETO CYIIIECTBOBAHM S, HO TIepeOOPIIMIIN, a KOT/Ia OCO3HA-
JIM CBOIO OIMMOKY, MHOTHE YIIT Ha JTHO OKeaHa KOrja MoBepX-
HOCTb MOKPBLIACH Q30THBIM U XJIOPUCTHIM HaIlbUIEHHEM, YTO-TO
MIOXOXkee Ha CHET, HO 3TO He CHET, XOTh U OblIa MUHYCOBasl TEM-
nieparypa, 3To ObLT He BOIsIHOU cHer. HOBBIM KOJIOHUCTaM MpH-
IIJIOCh HE CIAAKO, MUKPOOY TSKEIO MPOOUTHCS CKBO3b TOJIILY
JIb/Ia K OKeaHy, I7ie KUIesa KU3Hb ¥ BYJIKaHMYeCKUe TPyOKH Co-
JepKasli OKeaH )KUJKUM U TeIJIbIM, B OTJIMYKE OT MOBEPXHOCTU

[Ipuiensiam BCE ke yIaaoch IPOHUKHYTh B OKEAH YEPE3 BbI-
PBIBAIOIIMECS TeH3EPHI, 3TH YCOBEPIICHCTBOBAHHBIE MUKPOOBI HE
OO0SUTUCh HU XOJIOAA, HU OTHEHHOM JIaBbl, OHU TaK:Ke MPOHUKAIN
B OKEaH C U3BEPXKEHUSIMH BYJKAHOB, C IIOTOKAMH JIaBbl CTEKAIO-
U B 3aMep3IIni OKeaH

YeM OTIMYAIOTCS KOJIOHUCTHI OT crapoxuia? OHU Bce co3aa-
HUS1 OTHOH 00JIaCTH, HO YPOBEHb PA3BUTHUSI COBCEM Pa3HBIH, pa3-
Hble YCJIOBUSI BUJOM3MEHSIOT CYIIECTBO IOJ Cpelly OOWTaHus,
KaX[IbIil HE )KMBET, a BBIKUBAET, U ITO JIENAET CYIECTBO CUJTb-
Hee. B MonekynsipHbIX 0Oakax XUMUs Takke ObICTPO pa3BUBa-
€TCsl U CO3/aeT HOBbIE JIEMEHTHI [UIsl CBOUX CEMSIH M CeloT Ha
BCEX CHCTeMax KTO CJIy4ailHO MPOHUKAET B 9Ty 00nacTh. Tak uto
K€ TIPUHECITA HOBbIE KOJIOHUCTHI? OHU MPUHEC/I TeHETUUYECKUIA
KOJ, B OIMYKE OT MPe/bIAYIIMX KOJOHUCTOB, KOTOPbIE BHEPSI-
JIMCh, arPECCUBHO YHUUTOKASI IKOCUCTEMY, STH BHENIPSTHCH O€3-
00JIE3HEHHO, OHU ObLITM HEBUIUMbI, OHU HAXOIWJIU KUBBIE Op-
TaHW3Mbl U BXOAWIM B HUX CJIOBHO JIyX, HO CKOpee TMOXOXe Ha
napasuTa, Beb SBOJIONHMS ITyTEM MHOTONIETHEH OOPbOBI CO3/1aT10



OyKalllKy WJIM 4epBsl, IJIaBHOE XHMBOE U no3amoiiee. HoBble ko-
JIOHUCTBI HE CO3/1aBAJI CBOE, OHU MCMOJIb30BAJIM TOTOBOE U JIeT-
KO BXOJIWJIA B 9TH )KUBbIe CO3[IaHKS U BHYTPU MOIUDUIIMPOBAIIN
OpraHu3M, BHOCSI CBOM BKJIaJl B pa3BuTHe Xu3HU. Co BpeMeHeM
1oCJie BHEJJPEHU S CTPYKTYpa OTHOKJIETOUHOT'O CTaJla MEHSIThCS B
6osee cioxHbIe (popMBI, TIIYOOKO Ha JHE OKeaHa Hayaiu Oerathb
OyKalllK¥ ¥ HamajaTh Ha yepBel, a ConHeunas Cucrema mpoaosn-
’KWJ1a CBOM MyTh MUHYSI MOJIEKYJISIpHbIE 0OaKka

1.840 MUJITMOHOB JIET CITCTSI, MOJIEKYJISIpHbIE 00J1aka BUJO-
W3MEHWJIH I[BET, CTaB 0oJiee KPACHOBATHIM M TIBUTMHKY C(hOpMHU-
POBAJIH JIbJIbI, TIEPBBIE KOMETHl ¥ (hopMupoBanur odnactu Oop-
Ta Bokpyr Comnneunoii CricteMsl. Terepb KOJTOHUCTH TPOHUKA-
JIM C TIOMOIIIBIO KOMET Ha I1aHeTy X. MafeHusl JIeJTHbIX KOMET
BBI3BAJIA KATaKJU3M I10 BCEU IUIAHeTe, 3TO MPOJOIKAIOCH TO-
ka ConmHeunas Cucrema He BBIIILIA U3 MOJIEKYJISIPHBIX OOJIAKOB,
60MOapAMPOBKY KOMET TO/IBEPrajiuch BCe IJIAHETHl, KaK U ca-
Mot 3Be3/1bl. CONHIIE K STOMY BPEMEHHU yBEJIMUUIIACH B pa3Mepax
U CTajia CBETUTh sIpYe, YTO MO3BOJWIO €l YKPACTh KapIUKOBYIO
TiaHety y cBeii cocenku [IpokcuMma, Tak Kak yBeIWUYWIA MacCy
Y TPABUTALIUIO

Tem BpemeHeM Ha 1u1aHeTe X MPOJOJIKAJICs JIGAHUKOBBIH Te-
pUO[I, T/€ TMOJ TOJCTHIMU JIbAAMHU KUJI OKEaH IMOTHOW KU3HBIO
U KUBHOCTBIO. [lajieHne JensiHbIX KOMET TMOYTH YHUYTOXWIN
BHEIITHIOI0 9KOCHCTEMY BbI3bIBasi I100AbHBIE pa3pylleHus], Ha
OTPOMHBIX CKOPOCTSIX JIb/Ibl TAK3Ke TIPOHUKAJIA B OKEaH U3MEHsISI
CTPYKTYpPY XuIKou cpeabl. OkeaH OyKBaJIbHO Oypiws OT OOM-



OexeK, Harperasi 10 BHICOKUX TEMIIEPATyp U3MEHWIICS XUMUYe-
CKMI1 cOCTaB, pa30aBIeHHbIE U3 KOCMOCA M TIOCTETIEHHOE TastHUE
Ha JTHE, JIbAbI BHITYCKAJIU HOBBIM BUJl 2 BMECTe C HUMU TOSIBU-
J1ach CoMb U HOM, BCE Oyarofiapsi peakiivy U sKU3He eI TeIbHOCTH
HOBBIX KOJIOHHCTOB, OHU BBIPAOATHIBAIIN COJIb B KUCJIOTHYIO Cpe-
JIy OKeaHa, a Te KOTOpPble MPUBBIKJIM XUTh B KUCJIOTHOW Cpefe
YMUPAJIH HEJIBIMUA BUJIAMU, HO T€ KTO BBIKUJI YBEJIMYWIICS B pa3-
Mepax U HapacTWJ TBEPIbIi MaHIUPhb, KYKU MPUOOPETH HOBbIHA
BUJI ITyTeM CMEIIIeHHsI C HOBBIM BUJIOM, KaK U YE€PBU TAKKe yBe-
JMYWIKCH B pa3mepax. [lageHre koMer v napHUKOBBIM d(PPeKT
COJISIHBIX TAPOB BbI3BAJIO TASTHUE JIBJIOB, TYYU BHOBb YKPBLIH BCIO
TUIAHETY, CKpbIBasi 3apOKIAIONIYIOCs KU3Hb. TBepaast moBepx-
HOCTb 3aHMMAIOITYIO YeTBEPTh BCEH MOBEPXHOCTU TUIAHETHI, ObI-
J1a 6e3KM3HEHHON B OTJIMYME OT OKeaHa, Ha CYIIU He ObLIO YCIIo-
BUI JIJIs1 CYIIECTBOBaHUSI, OECKOHEUHbIE BYJIKAHbI U CeicMuYe-
CKasl aKTUBHOCTb BCE BpeMsl U3MeHs11a penbed, /1a U KUCJOTHbIS
JOXIU HE OCTABJISUIM IIAHCOB, TOXKIM KCTAaTH He MPOCTO Karuiy,
9T KaIlIM OCTPbIe U TBEP/blE KPUCTAJLIBI BOH3AIOIIUE B TIOYBY
CJIOBHO CTpeJibl, TeM OoJiee Tocne TMajeHre KOMET cylia Oblia
PACIUIaBJIEHHOM OT B3PhIBOB M BHICOKMX TEMIIEPATYP, TaK BCs IM0-
6uras riaera BMecte ¢ COTHIIEM BHIITUIA U3 MOJIEKYJISIPHBIX 00-
JIAKOB

2.070 mumummonoB et cnyctst ConHeunass Cucrtema, 3aaep-
’KaB JIbIXaHue BHOBb HBIPHYJIa B MOJIEKYJIsipHbIe oOnaka. Cucre-
Ma BHOBb CTAJIKUBAETCS C 3€JIeHBIMH, HO yKe OOHOBJIEHHbIS, U3
00JIaKOB BHIIIUIA MTOJTHOIIEHHbBIE OakTepy, inanodaktepun. OHU



NIPOHUKAJIM Ha TUIAHeTy Onarogapsi BCE TeM ke KOMeTaM, Ha 3TOT
pa3 KOMeTHI ObLITM He TBEPIBIMH JIbJAMH, a Tofooue 3edupa, Ko-
TOpBIE pa3pylIaIucCh elmg B aTMocepe pachbulsisl [IMaHOOaKTe-
pYH, KOTOPbIE OCEaIi Ha PACTasIBIIMIA KUIKUN OKeaH
BpaxaeOHas cpefia CTajlo Cepbe3HBIM BBI3OBOM JUISI COBpE-
MEHHBIX KOJIOHUCTOB, TJie OaKTeprU BUJIEN OJHOKJIETOUHBIC U
MHOT'OKJIETOYHbIE OPraHU3Mbl JKUBYIIHE TIO CBOUM 3aKOHaM, B
CBOEH 3aKOHHOM cpejie, TaK KaK JBa MUJITUAP/IA JIET UM MoTpedo-
BAJIOCh YTOOBI 3aBOEBATh TUIAHETY M 00JIa/IaTh 3aKOHHBIMU TIpa-
BaMH Ha CYIIIECTBOBAHUE ITyTEM MHOTOKPATHBIX CKpEIIUBAHUN
OHH CO3/IaJTH TIOJHOIIEHHBI OPraHu3M, )KMBOE CO3J]aHue, HO BO
BCEJICHHOW I7le MaJIO NIPUTO/IHBIX TUIAHET JIJISl CYIECTBOBAHUE,
MO3TOMY HjIeT OecKkoHeuHasi OopbOa 3a MpaBo oOJalaHKe U T0-
OekJIaeT CHIIbHEHUINNHI, BHICOKOPA3BUTHIE YHUUTOXKAIOT MPUMHU-
TUBHBIX YTOOBI CO3/IaTh CBOIO Cpejly oOuTaHusA. B ommumu ot
NPEe/IBIIYIIMX 3TU OAKTEpUU HE BHEIPSJIMCh B OPraHU3MBbl, OHU
CO3/1aBaJIi CBOK CPEJy BBIIEJIAs KUCIOPOI U ObICTPO pa3MHO-
KaJWCh, M PaCIoO3a/IMCh 1O Bcel TuiaHete. Kuciopon yousan
AQHa9POOHBIX OPraHU3MOB U Te, KTO XOTeJl BBDKUTh HAYAJIH TTPH-
crocabnMBaThCsl K CYpPOBBIM PEabHOCTSIM, a BBIKUBIIUAX ObLIO
MaJio, ¥ HUKTO He CMOT JaTh JOCTOWHBIA OTIIOP MHTEPBEHTAM.
Tak MaHOOAKTEPUH MOCTETIEHHO Pa3pyIIIaiv KJIMMAT IJIAHETHI U
BHECJIM XMMHUYECKUe U3MEHeHHs B OKeaH. JKaHOCTh 3THX Oak-
TepUl MOKUPAIONIHE BCE BOKPYT MPHUBEH K TI00AIbHOMY KaTa-
KJIM3MY, YK CJIMIIIKOM MHOTO OHH BBIJISJIMIJI KKCJIOPOJIA B aTMO-
cepy 1 IIaHeTa Hadaa OXJIakKIaThCsl, TIOKa COBCEM He 3aMep3-



na

Tak ObU10 ¥ Ha TIpoTskeHnu 2.300 MUJUTMOHOB JIET, KOrjaa
Conneunas Cucrema mpoxoausia CKBO3b MOJIEKY/ISIPHbIE OOJTaKa.
[TnaHera cHexOK ObUIa MPAKTUYECKU OE3KU3HEHHOM, U HOBbIE
KOJIOHM3ATOPbl HE CMOIJIM MPUKUTLCS HA MOBEPXHOCTH, JIUIIb
MaJiasi 4acTh MPOHUKJIA B MOJJIEIHBIA OKEaH U BHECIA CBOIO JIETI-
TY B pa3BUTHHU 3BOJIIOIMK OaKTepHid, STH ObUIM HE CTOJIb arpec-
CUBHBI U BHEJPSUIMCh B BBUDKMBIIMX BHOCSI HOBYIO XMMHYECKYIO
CTPYKTYPY, UTO MPUBEJIO K BOSHUKHOBEHUIO s1/Ipa Y OJHOKJIETOY-
HBIX ¥ YCMUPUJIH [TMAHOOAKTEPUU TaKKe BHOCS XUMUIECKUE U3-
MEHEHUSI.

3uMa, IJIMBIIASICS MUITMOHBI JIET, Havasia MporpeBarhcs Ona-
rofapsi ByJIKaHaM U BBIOpOCaM YIJIEKHCIIOTO ra3a B atMocdepy,
YTO BbI3BAJIO TasiHUAE JIEAHUKOB B HEKOTOPBIX MECTAX, HO B OC-
HOBHOM BCsI TJIaHeTa ObljTa MPAKTUYECKU MOKPHITA JIBIOM U MPO-
BOJUTH SKCIIEPUMEHTHI B STOT MEPUO]] MOJIEKY/ISIPHBIMU O0JIaKa-
MU HE UMeJia CMbIC/Ia, IO3TOMY ToKa BbiltycTisia COTHEUHYIO CH-
CTeMy Ha CJIENyIOIINN Kpyr

I'naBa IIsaTas. Konen JleqnukoBoro Ilepuoaa.

2.530 MWUIMOHOB JIET CIYCTS, TJIaHETy X COTpsiCaid MOIII-
HbI€ BYJIKAHbl M CUJIbHEHIIIME 3eMJIETPSICEHUS] 3aCTaBISUIM I1J1a-
HeTy OYKBJIBHO pa3kMMaThCs W3-3a BiausHus KOnmrepa, KoTo-
pasi yxoauiia Ha CBOIO OpOUTY, CBOE I'paBUTAIIMEN OHA OTTSIHY-
Jla MJIaHeTy 4YyTh Jajbllle, YeM OpOUThl 3eMJIH, Kak pa3 B TOT
MOMEHT, korna ConHeunas Cructema npoxoausia CKBO3b MOJIEKY-
asipHBle oOaka. [1naneTy KOMOHM3MPOBAIHM BCE TEM Ke CIIOCO-



O60M 3eprpHBIMI KOMETaMHM, BCE HOBBIE OaKTepUH, HO cpejia JIs
HUX CKJIAJIBIBACTCS HE JIyUITUM 00pa3oM, Jaxke IS TeX, KTO TaM
yxke jKUBeT. ThICSIUM BYJIKAHOB BHIOPOCUIIM B aTMOC(Depy Orpom-
HOE KOJIMYECTBO CEPOBOIOPO/IA U YIIEPOAa, Ia3bl CMEIIAIUCh U
CTaJIi B3aUMOJIENCTBOBATh, CO3/]aBasi HOBYIO CPEJly, HOBBIN KJIH-
Mar, HOBYIO 9KocucTeMy. [I71s1 TeX, KTO mpuObLT U TeX, KTO Toja-
MU CO3JIaBaJI CBOM KJIMMAT CTOJIKHYJICSI C CYPOBOM PeaibHOCTHIO,
MaJI0 KTO BBIKWJI, OOJBIIMHCTBO MOTrMOIM, Tak Obl BCE MOTMO-
JIV €CJIM He TIPUOBIBIIINE TIPUIIIENIBIIBI, CKPENUBAsICh OHM BHECIIH
KPEIIKKE I'eHbl B yke C(POPMUPOBABIINNCSA OPraHU3M.

TeMm BpeMeHeM HauaJl BHIPUCOBBIBATLCS OKEeaH, TPABUTAIIMOH-
Hble BoiHeHus1 FOmuTepa co3naBaim OrpoMHbIE BOJIHBI, BO3MY-
IIEHHBI OKeaH OOPYIIMBAJICS HA CYITy BHIOpAChIBasi BCIO KU/I-
KOCTb Ha TIOBEPXHOCTh OTOJISIS JTHO, Teorpadpusi OKeaHa BCE Bpe-
MsI MEHSJIACh, YTO BBI3BAJIO K MPAKTUYECKOMY BHIMUPAHHIO Opra-
HU3MOB, OpOIIIeHHbIe Ha pacKasieHHbI 6eper. OkeaH caMm 1o ce-
Oe ObLT HerTyOOKHMM, TaM TaK’ ke IMPOUCXOIVIIN TTOABOIAHbBIC pa3-
JIOMBI ¥ YHOCWJIY B TIO3EMHBIN OKeaH )KUBHOCTb, TJIe OTCYTCTBO-
BaJIM YCJIOBHSI CYIIIECTBOBAHUS Mpotiecca POTOCUHTE3A, TaM TO]T
3emJiell ObUIM CBOM BU/IbI, TIEPBbIE KOJIOHUCTBI, HO U UM JIOCTa-
JIOCh, OT BO3MYIIIEHUS TUlaHeTa Oy[TO pa3pbiBajiach, BHITYCKasI
MaHTUIO B TIOI3EMHBIN OKEeaH U paciieryisiia KUJIKOCTh Ha aTo-
MBI M MOJIEKYJTBI. BOT Taky1o KapTHHY HaOJII0/1a 1 MOJIEKYJISIPHbIC
o0J1aKa 1 coXkaJsies 4To 3amyCTHIN CBOM OaKTepUu B MOCIETHHIA
MyTh, a BBIOOpa TO 0c000 He ObLIO, y OaKTepHii He ObLIO KPbLIThEB
9TOOBl YBEPHYTBHCSI OT MPUTSKEHUs TITAHEThI, OHU JIECAHTHPO-



BAJIMCh MWUTMAP/IAMU ¥ TTOTHOANH, JIUIIb €MHUIIAM YAaBaJIOCh
MIPOHUKATH B TIOUBY W OKeaH. JTH OaKTeprU HECTM ¢ COOON MH-
(popmanmio, cnoxuyio popmyy s chopMUPOBABIIMXCS Opra-
HU3MOB U JIOCTUIJIU TIeNIer

I'naBa Illecras. Ilosinenust I'puoos.

2.760 mwmmoHoB Jet cnycts, ConHeynass Cuctema BXOAWT
B OpOUTY MOJIEKYJISIPHBIX OOJIaKOB, HO OHM Ceiuac mepekunBa-
10T HE JIy4Iliie BpeMeHa, YTO-TO HeOObCHUMOE Mapa3suTHupyeT
o0Jlaka, HEeUTO M3 JPYroMl rajJakThKu, U3 oobnactu MaremnaHo-
BBIX 00JIAKOB, BO3MOKHO HEYT MPHIIIESI C KBA3apOM ITyTEM JIKe-
Ta (JIy4 UCITyCKAaeMBbIi KBa3apoM), BTOPrHYBIIIAsICSI MaTEpUsl Ha-
nuia 6JaronpusiTHYI0 cpey OoraTbIMM XMMUYECKUMU JIEMEH-
TaMHM U OeJTKaMyd aMUHOKKCIIOT. DTH TPHIIEIIbIB ObICTPO pa3-
MHOXUJIUCH 32 230 MAJUITMOHOB JIeT U BHeApsuuch B CosHeu-
Hyl0 Cuctemy BMecTe ¢ OaKTepUsIMH, KOTOPbIE 3aJI0KEHBI B TIPO-
rpamMMe pa3BUTHsI XHU3HU, & BOT IIPUITIEIIbIIEB HUKTO HE KAl U3
JPYTroi TalakTUKH, TeM OoJiee TuiaHeTa X COKpaThia BYJIKAHU-
YECKYI0 U CEICMUYECKYIO AKTUBHOCTb. KOHTUHEHT OKOHYATEIb-
HO c(hOPMUPOBAJICS, OKEaH ObLT IMPEKpaceH, BUJ U3 KOCMOCa Tak
Y TIPUTATUBAJI B OJIArONpUATHYIO TETUTYIO Cpely C YCTOMYMBOMN
arMocepoii, KOTopast CO37aBajia eCTEeCTBEHHYIO 3aIUTY OT COJ-
HEYHOM panuanuu. KomoHu3aius mia BCE TeM Ke MyTeM Yepe3
3epupHBIE KOMETHI, pacrajaiiyecs B atMocdepe U BHIOpachl-
BaIOIIMI HOBBIK BUJI HA TIOBEPXHOCTH IJIAHETHI, 2 BMECTE C HUMU
Y TIPUITIEITBIIbI

Cyma Obuta Be€ Takxe Oe3KM3HEHHOM, HO SICHOE JIENIO €M J10-



CTaJIOCh OOJIBIIIE BCEro, 3TH BYJKAHBI 3eMJIETPSICEHUS, KUCIOT-
HbIE ¥ KPUCTAJUTMIECKHE JI0K/IU, MOIIHBIE YparaHsbl JIIIAIN BO3-
MOXXHOCTb TIEPEHECTH JKHU3Hb Ha CyIly. B okeaHe )U3Hb KHIlesa
OYKBaJIbHO, B OCHOBHOM Y JIABOBBIX TPYOOK, HO CO BpEMEHEM 10
BCEMY OKeaHy ObUTH TIOCTPOEHBI CTPOMATOJIUTHI OrPOMHBIE Oalll-
HU JI1s1 ObITa MUKPOOOB, OoJiee CJIOKHBIE OPraHU3MBbI TITABAIIH,
He Kacasich JJHA, YHOCHMbIE TEUSHUEM, TaKXKe MHOKECTBA KYKOB
¥ YepBeil MoI3aju 1o JHY ¥ BOKPYT MEpBble BOJOPOCIH, MHOXe-
CTBO BOJIOPOCJIEH, UTO CO3aBaJIO 3€JICHOBATHII I[BET OKeaHa

Boo0i1ie KOIOHUCTHI 13 KOCMOCA BHITTISIZIEN COBCEM MHUKPO-
CKOTIMYECKH, Uy Th OOJIbIIIE MOJIEKYJIBI Ta3a, Tak ObLIO BCer/a, Mo-
3TOMY C(pOPMHUPOBABIINECS OPraHM3Mbl UX HE 3aMeYalld, KOraa
Te MPOHUKAJIA B CTPYKTYPY OpraHM3Ma, HEKOTOPbIE BUIIBI OTTOP-
TaJIv TIPUIIIENBIIA, HEKOTOPhle TPUHUMAITH, YTO TTO3BOJISIIO MO-
IrUIIMPOBaTh OPraHU3M TMEePEHECTH CO3/IaHKe K CIIeAYIoIeMy
Iary SBOMIOIMH, TaK y OpraHu3Ma MosiBUIach MeMOpaHa 000-
JIOUKY 3aIUIIAIONIAS AP0, STU OPraHMU3Mbl HAYUWIIHCH JIEJTUTh-
Cs1, HOBBIF BUJ| pa3MHOKEHHSI, IeJICHUsI CO3/IaBaJId HOBBIC BH/IBL,
Kak KMBOTHBIX TaK U pacteHuil. [IprObiBIIIMEe BMeCTe ¢ OaKTepH-
SIMU TIPUILETBIBI HE BMEIIMBAJIVCH B BOJIONUIO [UIAHETHI, OHU
HaOMIOIAIM ¥ U3YYallv BeCh MPOLIECC, OHU BHIOPAIM CBOU MYTh
pa3sBUTHUS MIEpPEeHUMasl OMBIT, BCKOpe UX OyAyT Ha3biBaTh I'PH-
6amu. Tak nokupana ComHevynast Cucrema 3apakeHHbIE HEKMM
HE/lyrOM MOJIEKYJISIpHbIE 00JIaKa

2.990 mwmmoHoB et crycrsd, Conneynasa Cucrema BHOBb
BXOJIUT B MOJIEKYJIsIpHBIE OOnaka. O01acTh 3apakeHus rpudamu



MIOCTENIEHHO PACIIUPSETCS, KaKasi-TO YacTh TMOMagaeT BMecTe C
KoJloHucTaMu Ha TuiaHety. ConHeuHast Cucrtema CTaOUIM3UPO-
BaJjia BCe OpOUTHI IJTAHET, M YBEJIMYNJIa HEHAMHOT'O CBOIO CBETH-
MocCTh. Bpamenue miaHetsl X HEMHOTo 3ameisiercs 1o 19 Ja-
COB B CYTKH, ecTecTBeHHast JIyHa MojiiepkuBaeT KJIMMatr v Ipu-
JBBI, aTMOc(hepa OecKUCIOpOHAsI HO CTaOWIIbHAS, TEMITEPaTY-
pa noBepxHOCTH +70, yparaHbl 1 MHOTOJICTHUE JIMBHU CTAJTH Pe-
ke, KaK M BYJIKaHBI, TJie MOJIOBUHA TIepecTasa MpOsIBIATh CBOIO
AKTUBHOCTb, HO MEraMaTepyK Hadajl PacKaJIbIBaThCsl, XOTS ITH
re0JIOrMYeCcKre MPOIeCcChl He BIUSIOT Ha KU3Hb B OKEaHe, UMEH-
HO B OK€aHe KUIUT KU3Hb HACHIIICHHAS XUMUYECKUMU JIEMEH-
TaM¥, IMEHHO TyJ1a BHEAPSIOTCS KOJIOHUCTBI, KaK ¥ TPUOBI BITPO-
YeM, TaK Kak Cylla Obljla CKy/IHa TPUPOJHBIMU PECYPCaAMHU, XOTSI
31eCh YK€ TOSIBIISIIOTCS TIEPBbIE JIMIMAWHUKHA Y KPOMKU BOJIBI

HoBomnpuOsbiBIIe OakTepri BHOCHIIN W3MEHEHHS B pa3BHBa-
IOIIUICS] OPraHU3M, CIIOCOOCTBOBAJIM BOHUKHOBEHHIO MOJIOBBIX
OpraHoB JUIsl Pa3MHOXEHHUSI, BHIBOJISI OPraHM3M Ha HOBBIA YpO-
BEHb Pa3BUTHUSI, Belb JI0 TOr0 ObLT mporiecc jenenus. [Ipenmy-
IIECTBO TIOJIOBBIX OPTaHOB JIAET MHOTOYMCIICHHBIN TIPUTLION Op-
TaHU3MOB, KOJIOHUCTHI BHEJIPSIM Ty CUCTEMY KaK B )KUBOTHBIX,
TaK ¥ B paCT€HUsI, TAKUM CITOCOOOM OHH CO3JIajIv JyIsl ceOs1 O1a-
TOMPUSITHBIC YCJIOBUS KUBSI B OpraHU3Max MepBOMPOXOJIIEB, a
rpUOBI TIO-TIPEKHEMY ceOs1 He ITPOSIBIISLIIA, OHU TTPAKTUIECKU ObI-
JI1 B TEHHU U CKPBIBAJIM CBOE MPHUCYTCTBHE.

DBOJOIHMSI Pa3BUTHSI OPraHU3MOB XOPOIIIO PA3BUBAJICS B OKe-
aHe, He ObUIO HAJJOOHOCTH BBIXOJWTH HA CYIITy, Be/Ib OKeaH Oorar



MUHepaJlaMH U pa3HOOOPa3HOW XMMUEH, TaKue yI00CTBA TOPMO-
3T Pa3BUTHS, OHO PACTET MEIEHHO, KI3Hb OMHOOOpa3Ha U Me-
CTO OOMTaHME B 3TOT MEPHO]] CUUTAJICS OE30IIACHBIM, TOJIKO PHC-
KU JJAI0T pa3BuTUs 1 OopbOa 3a BeikuBaHue. [Inanera X BrniepBbie
32 MWLIMAP/BI JIET CTajla CIIOKOMHOW M OpraHU3MBbl Ben 0e3-
3a00THYIO )KM3Hb HE Pa3BHUBAsICh, TOJBKO OrPOMHBIMH YCHIIHSI-
MU KOJIOHUCTHI (DOPMHUPOBAIIM M3 STUX TPYTHEN OoJiee CIOKHBIE
MHOT'OKJIETOUYHBIE CTPYKTYPBI, TyTeM MOAU(DUKAIIMU U CKPElH-
BaHMS HOBOTO M CTApOTrO BUAA. DTUM 3AIIOMHUJICS TIEPHO, KO-
rna Conmneunas Cuctema MoKuaia MOJIEKyIsIpHbIe 0OJIaka
3.220 MWIJTMOHOB JIET CIYCTs, MOJIEKYJIsSIpHbIe O0JlaKa mepe-
’KMBaJIM HaIlIeCTBUE I'pUOOB, MOBCIONY ObLIa TUIECHEBENAs MbLIb
Y MUKPOCKOIUYECKHE CIIOPHI, MAPSIIHE B 9TOU 00IacTH. Dnuje-
MU IPAKTUIECKHU TIOPA3MII MOJIEKYIsIpHbIe 00JIaKa, Kyaa Mmpo-
Hrkana Conmneunas Crucrema. B 3TOT pa3 KOJOHUCTOB ObLIO Ma-
JI0, HO OHU TPOJOJIKATM BBHITOIHATh 3AJI0KEHHYIO TTPOrpaMMy
Pa3BUTHS JKU3HU, OTOOpaHHbBIE OAKTEPUN IMPOHUKAIN OTICIIBHO
oT rpuboB uepe3 3edupHbe KOMeTh. CucteMa Havana KecTo-
KU OTOOp 3/10pOBbIX U OONbHBIX. lociae XUIHMYECKoro mpo-
HUKHOBEHUSI OCTaBIIIKECS] MOJIEKYJISIpHbIE 00J1aKka cO3aBali 3a-
IIUTHBIE My3bIPU, U PACKPBIBAJIA MX TOT/IA, KOT/IA MPUOTKAIACH
3B€3/1Hasi CUCTEMA, HO CBSI3bIBAJIA C PUCKOM IIPOHMKHOBEHH S T1a-
Pa3UTOB B OTKPHIBAIOIIEM My3bIpe, TPUOOB MaJI0 MHTEPECOBAIIH
TUIAHETHI, Bellb MOJIEKY/IsIpHbIE OoOyiaka ObLIM Ooradye, HAMHOTO
HACBIIIEHHEe XMMUYECKHMU IEMEHTaMH W OeJIkaMu, B OTJIH-
YUU OT CYPOBBIX TUIAHET, IJIE TOJbKO HAUUHAETCS (POPMUPOBATD-



cs1 ku3Hb. [11aHeTsl He HACTONBKO OOraThl MPUPOAHBIMH PECYp-
CaMu YeM MOJIeKYJIsIpHbIe 001aKa, TeM 0ojiee y rpruOOB €CThb OITBIT
B 9KCIMAHCUSIX 001acTell TYMaHHOCTH BCEJIEHHOM, OHU MUTAIOTCS
9Hepruei Kak 3Be37000pa30BaHMiA, TAK M TEMHOW MaTepuei. 3a
TPY MUWJIJIMAP/A JIET MOJIEKY/ISIpHBIE 00JIaKa Pa3BUIA MHTEJUIEKT
u cpeacrsa 3amuTel. ComHeynaa Cucrema 3anuia B CaMblid pas-
rap BOWHBI, HO Bparu OyATo €€ He 3aMeyvasiv, KOHEYHO MUJLIM-
OHBI CIIOP MOMNAJIM Ha IUIAHETY X, HO Cpa3y YXOAWJIM B TEHb 3a-
TaWBLINUCH NIEPEl HAYAJIOM CBOETO Pa3BUTHSA, HUKTO U3 MECTHBIX
HE BUJIeJ, KaK OHHM BOOOIIE Pa3BUBAIOTCS U caMOe TIaBHOE T7ie?
Benp 310 yke BTOpoe MPOHUKHOBEHUE IPUOOB, OHH OBICTPO YXO-
JAT B IIOYBY U HE NPOSIBJISIIOTCS HUKAK

TeM BpeMeHeM KU3Hb B OKEaHE Pa3BUBAETCS, OSBUIIACH HO-
Bble (pOpPMBI pacTeHuil U opraHn3MoB. HoBonmpuObIBIIIE KOJIO-
HUCTBl BHEC/IM CBOIO JIENTY B Pa3BUTHE OPraHU3MOB IperaBast
COBEPILIEHHO HOBYIO (pOpMy Ul TeJsa, MOCTENEHHO TEJIO Opra-
HHM3Ma U3 MEMOPAHHOTO COCTOSIHUS IIEPEXOIUT B O00JIOUKY, MSIT-
KYIO CJIM3UCTYIO IEPEXOISIINN B KOKHBIA U XUTUHOBBIM MIOKPOB,
OpraHu3M NOCTENEeHHO MpUoOpeTaeT (pOpMy C OpraHamu BHYTpU
MSATKOTO Tesa

[{naHoOaKTepUy BHOBb HACHIIAIOT aTMOC(epy KUCIOPOIOM,
I7ie POMCXOAUT B3aMMOCBSI3b C IPYTMMU Ia3aMH U CO3/1AI0T 00-
IIyI0 BO3IYIIHYIO Cpelly, HO 3TO HE TOT BO3[yX UYTO Ha 3eMJIE,
TaM KUCJIOPOJL B3aUMOJEUCTBYET € a30TOM, a 3/1ECh IOCJIE CTOJIb-
KHX JIET SKCIIEPUMEHTOB C ITOroJ10M BbIAEIABLIIMMY MTPEIbLILYIH-
MU OaKTepHUsIMHU, MOTyUYMIach IK30TUUECKAsT CMeCh, I1e KUCIIO-



POl Havyasl B3aMMOJEUCTBOBATh U MOJYYMIOCh COBEPIIEHHO OT-
Jyaonias ot 3eMHou. Tak ninu nHaye ConHeunas Cucrema no-
KHJIaeT MOJISKYJIsIpHbIe OOJIaKa TaIa 3a COOOH Bce TUIaHeThl
3.450 MWITMOHOB JIeT CITyCTsI, MOJIEKYJISIpHbIE 0OJlaka ObUIH
MPaKTHYECKU Pa3beeHbl IpuOaMu, HO TeM He MeHee MMeJTH 00-
HIUPHYIO CTPYKTYpPY KOCMOCQ, YTO TIO3BOJIWJIO TIPOMTH CKBO3b
otr oonaka CoHeunowi Cucreme. KosioHM3aIIMsI IJ1aHET MPOJIOI-
’KaeTcsi, HO He TaK aKTMBHO, OAaKTePHH MPUCTIOCOOMITHCH K BpakK-
IeOHOI cpelie M BEPHYJIUMCh K CTapbIM CIOCOOaM SKCTEAUIIUH,
Jyepe3 TBepAble ceMeHa YTOOBI MPONTH Yepe3 TyCTyIo CyOCTaH-
WO TUIECEHU, TIOBCIO/TY TOHKHME HUTH MAyTHHBI, TPUOBI BCE O0JTb-
IlIe pacIpOCTPAHSIOT CBOE BJIMSIHUE Ha TEMHBIX pyKaBax Mate-
pUM, TaKXe BUJIHBI CIIOPBI 3BE3/IHBIX PyKaBOB. MOJIEKYJIsIpHBIC
o0naKka Kpenko Aepxkar 0OOpOHY CKPBIBASICh MO Ta30BbIMU Y-
3BIPSIMH, YTO SIBJISTIOTCS] TOKCUIHBIMU JIJ1s1 TPUOOB. ['pruObl MHO-
TOKPATHO TBITAIOTCS TIPOOUTHCS CKBO3b 3TY 000JIOUYKY K COUHBIM
M CJIAJOCTHBIM OOJIakaM, 3TO KM3HEHHO HEOOXOIMMO, SIBJISIO-
IIAACS OCHOBHBIM PAIlMOHOM TIUTAHM S, HO HEKOTOPBIE TIPUCMAT-
pPUBAIOTCS K IJIAHETaM, TaK KaK 3BE3/IHbIC CUCTEMBI yKe TPETUI
pa3 MpoXoAsT MO 3HAKOMOMY ITyTH TIOCJIe BTOPXKEHHUSI, TO WH-
dbopmarus, mocrynamoinas ¢ riaHeT, YaCTUYHO MOXKET YTOJIHTh
WX HEHACHITHBIN T10y10]]. [ pnOBl KOMMYHHKAOEIBHBI K MOTYT 00-
IaThCsl Yepe3 PaCCTOSIHUS, MPOCTO B TYMAHHOCTH Jierde mpo-
HWKHYTb, Y€M aJJallTUPOBAThLCS K TUIAHETHBIM YCJIOBUSIM, TeM 00-
Jiee mocTynaroiiast iH(OPMaIs TOBOPUT O TOM UTO MIOCTOSTHHBIE
KaTaKJIM3MBI ¥ BpaxaeOHast Cpeia CO3[IAI0T YCIIOBUS TSI BBIKH-



BaHUsI, TO €CTh BEPOSTHOCTb TMOE/ M TPUOOB €CJTU HE YCIIETh MPH-
CIOCOOUTHCS M HET BOBMOKHOCTH Ty TEIIECTBOBATD 110 TAJIAKTH-
Ke, Ha TUTaHeTax rpudaM MPUXOIUTHCS PACIIEIUISATh TOPOAY /10
YPOBHSI Ta30B, & TYMaHHOCTSIX OOWMJIME Pa3HOOOpasus Tra3oB, U
HEe HYKHO PUCKOBATh JKM3HBIO. 32 BCIO HICTOPHIO CYILICCTBOBAHUSI
rprOOB OHM BIIEPBBIE CTOJKHYJIVChH C COMPOTHBIEHNUEM O00JIAKOB
1 ObLTM YIMBJICHBI U PACTEPSIHBI, HUKOT/IA B KICTOPUU TIOCJIE O0JTh-
IIOrO B3pbIBa TYMAHHOCTH He 00J1a/1ald UHTEJUIEKTOM, YTO BbI-
3pIBACT emE OoJblliee KeJlaHue BOPBATHCS CKBO3b ITH ITy3bIPH
Y COXXPaTh, XOTs BOKPYT CTOJIbKO OOJIAKOB, HO JIJIsI TPHOOB JIEJIO
MIPUHIIMIIA, 2 COIPOTHRIICHUE JIIIb BhI3bIBAET UCKYIICHU s, OHU
230 MWUIMOHOB JIET ITYPMYIOT My3bIpU B TMPEIBKYIIEHUN CO-
Kparb C OrPOMHBIM aIeTUTOM

Bor takas kaptuna npeacrana nepea ConHeunon CucreMoi,
B 9TO BpeMsI ¢ HeOa ChIlaJIMCh ceMeHa OaKTepHii U CIOpbl TPUOOB,
norozia GIaroNpUATCTBOBAJIA MAJICHUIO JIETKUX OaKTepHii

Tem BpeMeHeM B OKeaHe MPOM3OIILIM KOJIOCCAIbHbIE U3Me-
HEHUsl, TIPeCTaBJIeHbl Pa3HOOOpasHbie (hOPMBI KU3HU, Oojee
CJIOXHBIE CTPYKTYPBI, OPraHU3Mbl Pa3BUBAJIMCh, OHU COBEPIIICH-
CTBOBAJIMCh. Terephb ecTh YeTKoe orpesesieHre Mupa hayHbl U
mupa ¢IIOphI, )KUBOTHBIE U pacTeHust. KOHeYHO, 3T0 He MUp TH-
TaQHTOB, 3/IeCh MPEACTABIEHB Pa3HOOOpa3HbIe KYKH U YEpBH, a
pacTeHust BCEro JIMIIb BOJIOPOCIH, HO TeM He MeHee OHU o0pa-
30BAJIMICh 3 OJIHOW MOJIEKYJIBI Ta3a, 32 MUJLTUAPIIBI JIET 3T MUK-
poOBI co3manu Oosee CIoKHbIe (DOPMBI OPraHU3MOB, KOTOpBIE
CTaJIM Pa3MHOXAThCS TIOJIOBBIM ITyTeM M JaBaTh HOBOE MOTOM-



CTBO, ¥ B 3TOT MOMEHT B UX TeJia TPOHUKAIOT KOJIOHUCTHI U CO-
BEPIICHCTBYIOT MOTOMCTBO. OKeaH XOTh U ObLJT MEJTKOBOJHBIM,
HO JIaBaJl XW3Hb W OJIarONPUATHBIC YCIIOBUSI JIJII Pa3BUTHS, €C-
711 Obl He ObUTO KaTaKJIM3MOB XHU3Hb Pa3BUBAJIach €€ ObICTpee,
TaK yX MOJYYHIJIOCh, YTO KU3HB O0pOJIach Moka (hOpMUPOBAIACH
TUIaHeTa, TIPOCTO TIOTOM JPYTroil BOBMOXHOCTH He OyJeT y MoJie-
KYJIIPHBIX OOJIAKOB, OHU TIPE/IBUICIA BTOPKEHUE U3 APYTHX ra-
NakTuK. [ prOBI TOXKE KUBBIE CYIIECTBA, OHU TAKKe UMEIOT MPaBO
Ha CyIIIECTBOBAHUE, TOILKO OHHM HE BXOAWIM B (DOPMYITy cO3/1a-
HUS KU3HU, KOTOPAst JTUTCS MAJUTAAPIIBI JIET, OJIaro OHU MOIIUTA
M0 CBOEMY MYTH M He BMEIIMBAIUCH B SKCIIEPUMEHT COo3/1aTers,
XOThb U 3aCeJIsN TUJIaHeTy, IJie MPOBOJUIICS OMbIT CO3JaHUs U3
HUYero B xuBoe. Ha minanere rpuObl cpasy riyOOKO yXOIUIU B
MOYBY U HE MPOSIBJISIIN CBOIO AESITEIbHOCTh, KPOME MOSIBJICHU S
MXa ¥ JIMIIAHHUKOB Y KPOMKH BOJIbI, HO Ha TOBEPXHOCTH, TJIe
noyBa OoJiee Msrkasi, pe3y/IbTaT CKpellMBaHus OaKTepuid v Ipu-
60B. Mexy Tem ConHeunasi Cuctema moKuaasa rmnoje OUTBbI ra-
JIAKTUYIECKOTO MaciTaba Ha CIIeTyIONUil Kpyr

I'naBa Ceapmasi. OcBoenune Cymiu.

[Tporwio 3. 680 MUTMOHOB JIEeT rocJjie oOpa3oBaHus CoHed-
Hoil Cucrembl. OHa czenana 16 000POTOB BOKPYT T'aJIaKTUKH,
ObLTM 16 TOMBITOK CO3JaTh KW3Hb MOJIEKYJISIPHBIMU OOJIAKaMH,
ecyu 661 ContHeuHast Cuctema cTosiia Ha Mecte, ObUIO Obl HAMHO-
ro Jierye mMpoBOAUTH IKCIIEPUMEHT, HO TaK pabOTaeT MeXaHUKa U
TOJIBKO TIOCTIEBA 32 STMMHU 3Be3aaMu. [l mpoBeeHus OmnbITa
HY)XHO HaOJMoZIeHue, Tie B CTydae 4ero MOXHO BHECTH KOppeK-



TUPOBKH, HO CJIOKHO CO3/1aBaTh HEYTO, KOTJa BCE HE CTOMT Ha
MecTe, BCE IBUKETCsI, BKITIOYAS CaMU MOJIEKYJIsIpHbIe oOmaka. K
Y/IMBJICHUIO TIAPA3UTOB-TPUOOB, OHYM HAMaJIM Ha HEOOBIYHBIE 00-
Jlaka, TaM Cpei pa3HOOoOpa3us ra30B ObLTN MOJIEKYJIbl UHTEI-
JIeKTa, TIEPBUYHBINA pa3yM oOafaoiiei nHpopMalyein KoMMy-
HUKAIMY MOJIEKYJT, 3T o0JIaka 00JIaJaJTi MOIIHOW CUJION aHTH-
rpaBUTAllMM Tiepemelnarh 3Be3/bl. [lepea oM cMepTesbHOu
OIMAaCHOCTH, OHH BBIHYKJICHBI OBLIM IO TH IMPOTUB MPaBUII, HAPY-
IIUTH BCEJIGHCKUI MOPSIOK ObITh Oy(hepoM BCEro JIMIIb Ha MIHO-
BEHUE OCTAHOBUTHCSI U U3MEHUTh TPAEKTOPHIO, KaK TYT XKe JBa
JIeCSITKA 3BE3]] CTOJIKHYJIUCh, BBI3bIBASI MOIIIHBIC BCIIBIIIKY U IPpa-
BUTAIIMOHHBIC BOJIHBI COTPSICANIU TAJIAKTUKY, OBLIIO YHUUYTOKEHO
BCE B pajaMyce Ccra IBaauaTv cBeToBbix JieT. Conneynasa Cucre-
Ma BXOJIWJIA B pa3pylieHHYIO OOJaCTh PacKaJICHHOW TUIa3Mbl U
UMITYJIbCOB TaMMa-JTy4el, TIOBCIOLy OOJIOMKH TUIAaHET U TOpsIIre
obnaka. Takoil caMOyOMICTBEHHBIN IHAr BbI3BAT YHUUYTOXKCHUS
rpuOOB, CTOJIKHOBEHHUE 3B€3]1 BHI3BAJIM KOJIOCCAJIbHBIE BHIOPOCHI
IUIa3Mbl, U yJapHasi BOJHA pa3pylludjia CTPYKTYypy MayTHHbBI U
nieceHd. TeMHasi MaTepysi BOCCTAHABIMBAET TEUEHU ST 3BE3/IHBIX
PYKaBOB, TIOJTy CrOpeBIIHe 00JlaKa MPOA0JIKAIOT CBOIO PadOTy MO
BHE/IPEHMIO KW3HU, Harpasiisis cemeHa B ConHeunyio Cucremy,
rpuOBl, K COXAJIEHUIO, He ObLTM YHUUYTOKEHBI TIOJIHOCTHIO, OHU
JIMIIWIKACh TUTAHTCKOU CTPYKTYPbl KOTOpBIE (DOPMUPOBAIIU COT-
HU MWIJIMOHOB JIET, U Ha BOCCTAHOBJIEHUSI YWJET CTOJIBKO Ke.
Ceituac rpuObl He MPEICTABIISIOT OMACHOCTH TSI MOJIEKYJISIPHBIX
00J1aKOB, HO ISl BCEX OCTAETCS 3aragKoM YTO K€ OHU JIIal0T Ha



1J1aHeTax ? BIusior i oHM Ha TpoBeieHue skcrepumenTa? OHu
MaJal0T BMECTe C CEMEHAMM MTPHUK PETUBIIMCH K CKOPIYTIE, B OT-
JIMYUM OT OAKTEPUH KOTOPBIN 3aIIUIIEH CKOPITYIION, IPUOBI Ipe-
KpPacHO ce0si YyBCTBYIOT B BaKyyMe, OHH IMUTAIOTCS pagualuei,
TOJIKO CBEPXBBICOKHME TEMITEPATYPbl MOTYT UX HEUTPATIM30BaTh,
OoJtbilie CIOCOOOB HET OT HUX U30ABUTHCS

[MepBocTeneHHOM 3afadyell co3Jareliei sIBJsETCsS BITAIUTh
’KU3Hb U3 BOJIBI HA CYIIy, B BOjIe HET OydyILero, Tam 3BOJIOIHS
3aTOPMO3MJIACH COBCEM, 32 MUJIJTMAPABI JIET SKCIIEPUMEHTATOPBI
TIOJTyYMJIA TOJTBKO MEJIKMX KYKOB M BOJOPOCIH, TeM OoJiee 3a-
TSOKHOW KOH(JIUKT C rpruOaMy BbI3bIBAJI O'POMHBIN PUCK CPbIBa
skcriepuMenTa. C pa3BUTHEM MHTEIIEKTa MOJIEKYJISIPHBIX 00J1a-
KOB, Pa3BUJIMCh TAKKE TEXHOJIOTUU CJIOXKHEUIINX hOopMys pac-
npejieieHus1 OOJIBIITMHCTBA XUMUYECKUX JIEMEHTOB B OKUBIIIANA
opranu3M. Kax it pas, Korja mpoxoauia CucTeMa OHU BHEPsI-
JIM 4TO-TO HOBOE U COBepIIieHHoe. Ternepp HacTaa MOMEHT co3/1a-
HHE XUTUHA 000JIOUKH TaKKe M3MEHEHUSI CTPYKTYPbl OpraHn3Ma
OTpaIMBAHUEM JIATIOK, ¥ HAKOHEIT BHITOHSTH 3aJICHUBIIIAXCS XKY-
KOB Ha cyiry. HoBble TOKOpUTE N IJIAHEThI BHECITU XUMUYECKUI
COCTaB, YTO BBIHYK/1AJI0 OPraHU3MbI BBIMONI3aTh U3 BOAb. [lopa
OBI ITPHUCIIOCAOIUBATHCS, CKOJIBKO MOKHO XKJIaTh?

Tem BpemeHem, atMocepa Oblia BCE emié He CTaOUIIBHOM,
OTCYTCTBHE O30HOBOTO CJIOS TTOJBEPrajio COJTHEYHOW pajvariiu
CyIILy, 1a ¥ COCTaB BO3/yXa MOCTOSTHHO MEHSICs, He ObLIO CTa-
OousbHOTO KJmmara. KOHTUHEHTH! TO pa3BaIMBAIUCh, TO COEIH-
HSUTMCh. B 3TOT mepuon BriepBble HAYAIW TOSBISATHCS TOPHI, a



KOHTUHEHT BHOBb CTQHOBWJICSI €IUHBIM, OJIHUM CJIOBOM CYIIa
ObLIa HETTPUTOTHOM J1JTs1 )KU3HU, HO TEM HEe MEHee CO3/IaTeId BbI-
TOHSUIM BCEX Ha CYIITy, Ha BEPHYIO CMEPTh, OHM CMOTPEJIM Ha TPH-
Obl 1 HE MOIJIU TMOHSTb, 3TH MTPOCTO PACIIBETAIOT U PA3MHOKAIOT-
cs1, HY’)KHO TOPOITUTHCS TOKA I'PUOBI HE 3aXBATUIIN CYIITY
[MombITKa BHIBECTH KU3HB Ha CYIy ObUIa HE CBOEBPEMEHHOMN
U 4yTh HE MOTyOWJIO CBOE CO3/aHUE, OHU, HEe M3YyUYWB IUIAHETY
Pa3BA3aIM PYKH [TUAHOOAKTEPUSIM, MBITAsICh TEM CAMBIM CO3/1aTh
yCTOMUMBYI0 6uocepy, onpeeneHHbI ra3 I0KeH JTIOMUHUPO-
BaTh 10 Bce mianeTe. Pabora Bemack Broporsx, Tak kak Coi-
HeuHast CuctemMa BHOBb MOKHJIAIa 00JIaka ¥ He ObLIO CHIT yjIep-
KaTb e€, TOJIBKO KAaTh 230 MUJUIMOHOB JIET, OHU C COXKaJIEHUEM
HaOMoIaIM KaK CHCTeMa TOKHUIaja ux, JIETs 10 CBOel opouTe
3.910 mwmmonoB net cnyctsd ConHeunas Cucrema BO3Bpa-
I1aeTcs B POJHYIO raBaHb. [I[pOTMBOCTOSIHME MOJICKYJISIPHBIX 00-
JakoB ¢ rpudamu otpasmiach Takxke Ha ComHeuHoi Cucreme.
['puObl OYeHb KECTOKO OTOMCTUJIM CO3JATeNsIM, BBI3BAB IJIO-
6abHOE TIOXOJIOIAHKE, OJIE/ICHEHHNE BCEH CYIIH JI0 CaMOT0 KBa-
TOpa, KaK M BOJHOTO OKEaHa, JIJSTHOW IMOKPOB YXOIWJI Ha COT-
HU MeTpoB B 1yOb. [TouTn yeTbipe MusuMapnaa jJetT KponoT/iu-
BOU PabOThI, CO3/IaHME HEUYTO XKMBOTO OYKBAJbHO W3 HHUYETO,
U3 OOBIYHOTO Tra3a, 3TU HEOOBIYHBIE 00JIaKa CO3AIN OPTraHU3M,
’KUBOE CYIIECTBO, MPEBOCXOASAIIEE YKe CYIIECTBYIOIIUE IPUOBI
IO CBOEH CJIOKHOU CTPYKTYpe aHAaTOMHH, KOTOpask MOXET pa3-
JeNSAThCSl Ha BUIBI )KUBOTHBIX U PACTEHUH, BCE M3 OIHOTO Te-
Ha, U3 OIHOTO Kofa. MHOroneTHsIsi padoTa MOJIEKY/ISIPHBIX Oak-



TEpUd COBEPILIEHCTBOBAIA OPraHU3M, CAeJaB PEBOTIOIIMOHHBIN
MPOPBIB, CO3/IaB M3 MUKpOOa TMOJTHOLIEHHOTO JKYKa, PacTeHUs,
YyepBeil, OHM Havyaiu OellIeHHBIM TeMITOM Pa3MHOXKAThCS U CaMu
CO3/1aBaJIM HOBBIM BUJ MOl YCJIOBUS TIJIAHETHI, M BCE-TAKU BbI-
IIJTM Ha CYIITy Y HA4aJId Pacrion3aThCsl Kak TapakaHbl. OCHOBHAs
1IeJIb MACCUY BBIBECTU M3 BOABI *KM3Hb, U OHA BHIIUIA. TOJIBKO
MOJIEKYJISIpHBIE 0OJIaKa He BUJIEU, YTO MTPOUCXOAUIIO B TEYSHUN
230 muuUIMOHOB JieT, Tak Kak ConHeuHas Cucrema coBepiiiajia
raJJakKTHYeCKUi 000pOT, OCTABAJIOCh TOJIBKO TaiaTh B OKUAAHUN

HukTo He 3HaeT, Kak OOIIAIOTCS TPUOBI MEXay cOOOM, OHU
3HAJIM ¥ 3HAIOT, YTO MTPOMCXOUT B TAJIAKTUKE U 3a €€ mpejesa-
MU, 00J1aCTh MPOXKKUBAHUS IPUOOB OOIIMPHA 1 YXOAMT JIaJIeKo 3a
npeJiesibl TOPU30HTA BCEX BUIAMMBIX TaJaKTHK, OHU 3HAIOT, YTO
UJIET JKECTKOe MPOTHBOCTOSIHUE C MOJIEKYISIPHBIMU OOJIaKaMH,
KaK 9T 00J1aKa UCTIOb30BAIM 3Be3/1bl Kak opyxue. CTOIKHOBe-
HUE 3Be3]l Pa3pylIWIA CTPYKTYPY MAayTUHBI U COXIJIM IJIECEHb
3aroJHSIIONINI BaKyyM, TEM CaMbIM 00JI1aKa Ha BpeMsI CIIAC/IU ra-
JakTUKy Muteunsiit I1yTh, HO CTald 3aKOHHOM 1IEJIBI0 MOT'YIIIE-
CTBEHHOTO BpPara, U 1eJ1blo TpuOOB CTaJIM HAYYHbBIN SKCTIEPUMEHT
MOJIEKYJISIPHBIX OOJIaKOB, IprOaM HarieBaTh HA BO3HUKAIOIIYIO
KW3Hb U MECTb He 3acTaBuIIa ceOs KaaThb. Muliemii TpuooB Ha-
9aj1 ObICTPO MPOHUKATH IITyOOKO B MOYBY TUIAHETHI, TPOOUBASICH
CKBO3b TOJIIIY 36MHOH KOPBI, 10 CaMOU MaHTUu. Toraa Mutienui
(KopHM) OBUTA OTPOMHBIMH YEM Y COBPEMEHHBIX TprOOB. Tak uTo
e mporsonuio? BHe3anHo ruiaHeTa Hadasa 3aroHAThCS yIie-
KHCJIBIM I'a30M, B TEY€HUU MIJUTMOHOB JIET aTMOocepa HachIIa-



JIach TSDKEJBIMM Ta3aMu 3aKpbIBasi U OTPaxkasi COJTHEUHbIHN CBET,
HAYaJIOCh TTOXOJIOIAHUE OT TIOIOCOB K 9KBATOPY. XOJIOH YOUBAI
MeJIICHHO B TeYEeHUH JIBA/IIATH MIUIMOHOB JIET TIOHAJ00MIIOCh
YKPBITb I'YCTBIM CHET'OM BCIO TUIAaHETY X

['HeB OBLT HECOMOCTABUMBIM B CPAaBHEHUH, KOO B 3TOT MOMEHT
o0JlaKa CTaJii KpaCHBIMU OT THeBa, BCE HEOO CBETUJIOCH B Kpac-
HOM JIMara30He, CKOJIBKO JIET TATAHUYECKUX YCUJIMIA B CO3aHUN
Yero-To HOBOT'0, KMBOT'0, ObUIO YHUUTOXEHO X0s10A0M. OOUIHO
YTO MOJIEKYJISIPHBIE OOJIaKa He 3HAJIM TIPUYUHBI TPOU3OIIEIIIETO
Y TIPOJIOJIKAIIA UCTPEOIIATh TPHOOB B KOCMOCE, Beb ObLIH CIO-
coOBl MPEAOTBPATUTh MOAOOHBIA KATAKJIU3M Y MOJIEKYISPHBIX
oOnakoB. Ceituac JecaHTUPOBAHNE HOBBIX OAKTEepHil AJIs1 pa3BU-
THS1 U pOCTa )KUBOTHBIX HE KMEJIO CMbICIIA, B TOM SKCIIEPUMEHTE
JOJDKHBI 3aC/IaTh KaJIbIEBUIHBIX OAKTEPHI ISl CO3/IaHUSI 3yOOB
U CKeJieTa, YTO JaBajio Obl BOBMOXKHOCTH POCTY, TeM HE MeHee
MOMBITKU TPEANPUHUMAIINCH, HY pa3 yxk ConHeuHass Cucrema
MIPOXOIUT 3Ty 00JaCTh, a K AaTh enié 230 MUJUTMOHOB JIET CUJTb-
HO pasjipakayiv MOJIeKysipHble oOnaka. Ceiiyac riaHeTa MepT-
Ba M XOJIOIHA, HO CTPYKTYPHI 3aITyCTUJIU MPOLIECC Pa3MOPO3KH,
TOJIBKO TENEepPh HY)KHO HAYMHAThH C CAMOI'0 Havyasla, BO3BpalllaTh-
Csl K MUCTOKaM, 3TO MWLJIMAP/IbI JIET HA BOCCTAHOBJIEHUSI, XBATUT
JIV TEPIICHUSI ¥ CUJT y OOJIAKOB, OHU C TPYCTBIO M pa304apOBaHU-
em HaOmonam kak nokuaaetr ConHeunas Cucrema o0s1acTh MO-
JIEKYJISIPHBIX 00JIaKOB

Ha stom 3akanunBaeTcst YacTb BOBHUKHOBEHU S KU3HU, KOTO-
pasi MpOXouya Yepe3 CypOBbIe UCIIBITAHUSI CBOETO CYIIIECTBOBA-



HUsA. ['a30BbIe 001aKka B MPOIIeCCce SBOJIIOIMY BEIPA0OTAIM MOJIe-
KyJTy C HEOOBIYHBIMU CBOWICTBAMH MPE0OPa30BaHM s, HEOOBIYHAS
MOJIEKyJ1a COeIMHsLIa U U3MEHsLIa CTPYKTYPY XMMUYECKHX 3Jie-
MEHTOB, CO3[]aBasi COCTaB HOBOT'O 3JIEMEHTAa TOJ Cpely Ipedbl-
BaHM S, 3T HECKOJIbKO Ta30BbIX COSTUHEHUI 00pa30BaIM HEUTO
TBEpIOE, KOTOpasi CIIyJallHbIM 00pa30oM OXKHMJIa

YACTDb BTOPASA. TEOPUA CO3IAHUA YEJIOBE-
KA.

I'naBa IlepBas. Bropas nonbiTka ocBoennu Cymmu.

Vxe 4.070 munmonoB et Connevnasi Cucrema Onmyxaaer
no ranakTvke Mieunsiii [IyTh ¢ MOMeHTa CBOEro poxJeHHSI.
[Tpouno 160 musmronos jet kak Conneunast Cucrema NoKUHY-
JIa MOJIEKYJISIpHBIE 00JIaKa, OHU ObUTHA CBUAETENSIMU THOENN CBO-
€ro TBOPEHM:I, KOT/Ia YBU/IEN a0COMIOTHO 3aMeP3IIyI0 TUIAHETY
6e3 MaJIelINX PU3HAKOB KU3HU, HO TaK JIM 3TO HA CaMOM Jie-
ne? Jlaxxe okeaH ObUT 3aMep3IIMM HAIMOJOBUHY, YTO HE JaBaJio
BO3MOXXHOCTH MPOHUKHYTH JIECAHTYpE, YTOObI BHECTU KOppPEK-
TUPOBKU YJIy4IIeHUsI OPraHu3Ma, B JIAOOPATOPUSX MOJIEKYJISP-
HBIX 00J1akoB (DOPMUPOBAJICS UMMYHHUTET U BbIBEJICHA TepBast
(opmyna KanblMs 1151 9K30CKeneTa opranu3ma. Takoi Tpys Obut
MPOBEJIEH W KOIJIa OHU YBUJEIH TUIAHETY-CHEXOK, KpeMHeBast
OakTepusi OyKBaJIbHO Harpesaach OT 3JI0CTH M KOCMOC TIOKPbLICS
KpacHbIM 11BeTOM (00sacTh Most. O0IaKkoB), HaIeK bl pacchina-
JIMCh B Mpax

[epuon Kpuorena anucs He BeuHo. [1poiiio 60 MusiimoHoB
JIET, KOIJla CaMOM IUIAaHETe HAJI0esI0 3TOT XOJIOH, MPOHU3bIBAIO-



WA 10 MAaHTUM, U TJTAHETa BCTPAXHYJIACh, KaK MOCJE CISYKU.
[InpoKO pacTsAHYBIIKCH (TUIAHETAPHOE 3€MJIETPSICEHUE), Hada-
JIa OTKAIIUTMBAThCS ¥ YnXaTh (MpoOyKIeHUe BceX BYJIKAHOB 0e3
UCKJTIOYEHHSI), CBOUM TOPSYMM JbIXaHUEM (MOIIHbIE BHIOPOCHI
cepbl M yIJiepoja, mp. TopsuuX ra3oB U3 BYJIKAHOB) PacTONMUIIA
11aHeTy. TasiHue JbJOB OTKPBIBAJIA 3€MJII0 U OKEAHBbI, HO MPO-
LIECC 1IN MEJIEHHO C MEPUOAMYECKUMU KaTaKJIU3MaMHU, CUJIb-
HBIE yparaHbl BHITAYMBAJIU TOPHI M 0OPYIIIAIM Oeper y OKeaHa, u3
TMOJIOKUTESIBHOTO, TO, YTO JJOXK/Ib HE ChITIAJI KPUCTAJIJIAMU, KarlTi
CTaJIN XUJIKMMH, HO TEM He MeHee CyIIia ObljIa HeITPUTOJHOM JIJIs1
’KU3HU, MO0 BCE TIEPEUMCIICHHBIC KaTaKJIM3MBbI TIO/IBEprajiach Cy-
11, Aake B OE3BETPEHHYIO TIOroly OHa 00IyJasach yiabTpaguo-
JneroMm CorHIia

Tem BpeMeHeM B OK€aHe OpPraHu3Mbl HE MPOCTO BBIKWIH, A
npoIBeTau. B CypoBBIX YCIIOBUSX OPraHU3MBbI OBICTPO MOACTPA-
WBAJIHCh MOJI cpely OOMTaHUS, K TOMY K€ KaJIbIIeBUTHbIE OaKTe-
pHH He TIOTMOJIM M IPOHUKJIM B OKEaH I10CjIe TassHUS JIBJIOB, TJIe
OBICTPO BOIILTN B BRDKUBIMX. Ha co3manus ckernera yiuio Copok
MUJUTMOHOB JIET, YTO HAYaJIO KJIaCCU(PUIIMPOBATh KUBOTHBIX HA
XWIIHUKOB U KEPTB, KOI/A MOSBUJIKCH 3yOBl, IIUIIbI, UTJIbI, KOT-
TH, KaK y XMIIHUKOB, TaK U y )EPTB CPE/ICTBA 3aILIUThI

Boprba mexay Bugamu muia 70 MUJUIMOHOB JIET, Te XUIIHU-
KM TIPEBOCXOAWJIM B CWJIE U B KoiMuecTBe. OTUasiHHbIE KEPTBBI
WCKaJIM MeCTa JIJIs yOeKHIIa, UX Be3/le HACTUTaJId XUIITHUKY, He
OBbLJIO MECTa B OKeaHe, IJie MOIJIa YKPBIThCS KEPTBA, KPOME CY-
I, OHU YaCTEHBKO TOTJISIBIBAIIN HA OTPOMHBIN Oe3:KN3HEHHBIN



KOHTUHEHT. XOIWIU CIIyXU CPEeIH KEPTB, UTO CYIIY YXKe JaBHO
OCBOWJIH I'PUOBI, XOTh 3TO JIBA Pa3HBIX BUJIa, HO OHU KUBYT Ha OfI-
HOM TuaHeTe. Kak onumckiBanock panee rprObl MpUIeTeI BOOO-
111 U3 IPYroyl TalaKTUKH, a OPraHU3M CO3/1aBajICs UCKYCCTBEH-
HO B TE€U€HUH MIUTAAP/IOB JIET, KOHEUHO, OPTaHU3M JIOJIbIIIE KH-
BET Ha 3TOM IUIaHeTe, TiaHeTe Kak Bclo ComHeuHnylo Cucremy
(bopMupoBaIM IMEHHO MOJIEKYJISIpHBIE 00IaKa, a TPHOBI HETIPO-
IIEHHbIE TOCTU M HAIJIBIM 00pa30M OCBaWBaJIM IUIAHETY, MMUTA-
JICh TIPUPOAHBIMU PECYPCAMU, OHU BBI3BAIU TJI00ATBHOE MTOXO-
JIOlaHKe, YTOOBI IEPBBIMU OCBOUTH CYIITY, ONIEPEIUIN TUIAaH MO-
JIeKYJISIpHBIX 001akoB. Korna mianera orrasiia, rpuObl He Tpe/-
MPUHUMAJIH MOMBITKY YHUUTOXEHU Sl OPraHU3MOB, ObLT KAKOI-TO
TUIAH KaK MCTOJIb30BaTh OPraHU3M B CBOUX LIEJSIX, IIO3TOMY I10-
CTENeHHO HAJIAKWUBAJIM CBSI3b C XKEPTBAMHU, OBLTIH TOMBITKYA Ha-
JIATUTh CBSI3b C XUIIHUKAMU, HO T€ CheJIU MapIaMeHTEPOB, XOTS
KEPTBBI TAKKe MBITATICh ChECTh IPUOBI, BE/lb )KEPTBbI TPABOS/-
HbIe, a TpUObI He TIOXOXKUE HA XUIIIHUKOB, HO OHU U HE PaCTeHU s,
NO3TOMY MMPHO COCYIIIECTBOBAJIM C KEPTBAMH, IOKA KOJOHUU
He BBIIIUTK Ha Oeper ocBauBarh CyIy, He BCe, B OKEaHe M 1o cei
JIeHb €CTh PA3HOBUIHOCTHU I'PUOOB KOTOPBIE )KUBYT TOJILKO B BOJIE

Hacranu Tsokensie BpeMeHa [Uisl )KepTB, XUIITHUKOB CTaJIo Ha-
CTOJIBKO MHOTO, YTO OKeaH OyKBaJIbHO KHIIIeJI UMU, OHU TaKxke
3aHMMAJIMCh KaHHUOATM3MOM, TOe/iasi He CIIPATABIIUXCS JTUUU-
HOK cBOero Bujia. ’KepTBam HeKky/ia ObLlIO YKPBIThCSI, BOIIPOC CTO-
SUT O BBDKUBAHUM KJIACCA, IMEHHO XUIIHUKY BBIHYKAAH KEPTB
BBIXOIUTH Ha Oeper, OHU BBHIXOIWIIN U Cpa3y MOTUOATN OT pa3psi-



JKEHHOTO BO3/1yXa, TPYNUKHU ObUIM YCEsHBI HA BCEM MOOEpeKbe
KOHTUHEHTA, U OHU BCE PABHO BBIXOIWIIH, JIyUIlle TaKask CMEPTh
YeM B TIACTH XUIIHUKA C TYNBIMHU 3y0aMu KOTOpBIE He yOuBaIn
MTHOBEHHO, a OTIPbI3AIM IEJbIMU JHSIMH YacTH Tella KePTBBI.
Cpenu BIXOAMBIIMX HAa Oeper ’KyKOB, Oblla OepeMeHHas CaMKa,
OHa yCIiesia OTJIOKUTH TTPUTUION, TIPEK/IE YeM YMEPETh.

I'naBa Bropas. ZKyk no umenu Kiomn.

3a COTHM MUJUIMOHOB JIET [0 3TUX COOBITHI, Y OPraHu3MOB
BbIPa0OTANIACh KPOBb, OCHOBHAS CTAIMs YaCTH BOJIOIUM Opra-
HU3MOB, IMEHHO KPOBb Pa3/ie/iiiia BU/Ibl HA XUIIHUKOB U JKepT-
BbI, UTO MPUBEJIO K KPOBOMPOJIMTHON OOphOE TUBIIMECS COTHU
MUJIJTMOHOB JieT. KpoBb Tak:ke mopoauia mapa3suToB, KUBYIIIUX
KaK Ha XUIIHUKAX, TaK U HA )XePTBax, MpaB/ia Ha KePTBaX KPOBb
OoJiee MpUATHA U CJIaJIKa Ha BKYC, JKEPTBHI B OTJIMYUM OT XHIITHH-
KOB HE BBIUECHIBAJIM TIAPA3UTOB CO CBOMX XUTUHOBBIX MJIM MSIT-
KHUX 000JI0YEeK Tena

Korna nepBble opraHu3MBbl BHION3AIM Ha Oeper cracasich OT
XWITHUKOB, B HAJIEXK/IEe HAWTH CIIACEHUE Ha CYIIle, HO CyIla Obl-
Jla arpecCUBHOM CpeJjoil B 9TM BPpeMeHa, COBCEM JIPYTOM COCTaB
XMUMUYECKHX JIEMEHTOB B BO3/1yXe, KOTOPbI MOCTOSIHHO MEHsI-
eTCsl M3-3a BO3JCUCTBUSA YIbTPahrOIeTOBHIX JIydel, a0COTIOTHO
MIPOTUBOTIONIOKHBIN KJIMMAT U TIepernajbl TeMIIepaTyp, a camoe
IJIABHOE BO3YIIIHAS Cpejia He TIpe/IHa3HaueHa Jisl BOIOTLIaBalo-
ux. MHOTOK paTHbIe OMBITKY (POPMUPOBAIIH JIbIXaTeJIbHBIE ITy-
TH, SBOJTIOIHS JIETKMX U BO3MOKHOCTD JIBIIIIATH HA KOPOTKOE Bpe-
M5



MWUIMOHBI TPYTOB pa3HOOOPA3HBIX KUBOTHBIX OBLIH yCesi-
HBI HAa BCEM Oepery JIBUTraioiero KOHTHHEHTa, 3TU TPYIIHI JiekKa-
JI MECSITIAMU M THUJIY, YTO MPHUBJIEKAJIO MacCy OaKTepHi U Ipu-
OOB /I UX TIOeJaHUS U pa3iokeHus. B oqHOM U3 3TUX MepT-
BBIX TeJI, OblJIa YMUpAIOIIasi CAMKa Mapa3uToB, OHA yCIesa CHe-
CTU SIATA B TIIyOb THUIOIIEH 0O0JIOUKH, MTPEk/Ie YeM MOTHOHYTh.
BrutynuBivecst TMYMHKY HE YCIIeJN BKYCUTh MEPTBOE TEJIO, UX
OIepeIvIA YEPBH M TPUOBI, a TaKKe MeTbYanIe OaKTepruu pac-
MOTPOIIWIN TeJIO A0 KOCTel, OaKTEpUU MOeNaIn TaKkKe BbUIY-
MUBIIUXCS JITYMHOK, MaJIeHbKUE OYKAIIIKK CIacaiich OErCTBOM
YKPBIBasICh B TYCTOM IieceHH oT jiyderd ColHIa, U3 THICAY BbI-
KWW eIUHUIIBI, ¥ BOT CPEI BBUKUBIIMX ObLIa OHA HEOOBIU-
Has OyKailka, e€ HeOOBIMHOCTD SIBJISIOCH HAJTMYMEM MHTEJUIEK-
Ta KOCMAYECKOI'0 padyMa, BO3MOXHO B npouuiom 160 musumo-
HOB JIET Ha3aJl, Korja Oblla IMJIAHOBOE JIECAHTUPOBAHUE MOJIEKY-
JIApHBIX OOJIAaKOB, B TOT pa3 oOJIaKa 3amyCcTUIA OCOOble OaKTe-
pUM, HECYIIMI HE TOJIbKO KaJbLUMI HO M UHTe/UIeKT. HecMotps
Ha JIETHUKOBBIH ITeproj1, OaKTEPUU COX PAHUIIMCH B CHETY ITOKa He
HavaJioch riodanbpHoe TasiHue. [Iporiece BHeApEeHNS B OpraHu3M
MIPOUCXOUT TOJIBKO IMPU KOHTAKTE, OAKTEPUH MOTYT k/J1aTh MUJI-
JIMOHBI JIET JKUBOE CYIIIECTBO, TIOKA HEe BCTYMHT B KOHTAKT MpsI-
MBIM ITPUKOCHOBEHUEM, 3TU OAKTEPUU OTIIMIAIOTCS OT MPEIBITY-
IIUX, KOTOPbIE MOIJI TIJIaBaTh U JIETaTh, HO 9TU HE UMEJIA HU TO-
r0 HU JIPYTOro, 3aT0 MMeNU TBEPAYI0 00OJIOUKY U OeccMmepTue,
B 9TON CKOPJIyIlE XPaHUJIOCh KOJOCCATBbHOE KOJIMUYECTBO Bellle-
CTBa, JIsI TIOJTHOW MOJIEPHU3AITUY OPTAaHU3MAa U CIIOCOOOB BBIKH-



BaHMS B OTKPHITOW Cpejie, TOJbKO MPY TMOMNaIaH|K Ha TEJIO JI0-
60ro opraHu3Mma, rIaBHOE KHUBOTO, CKOPITYIA PACKPHIBATIACH BbI-
MycKasi CyOCTaHIIMIO Ha TeJIO KUBOTHOTO, TIPH TOM YTO OHA Obl-
JIa MUKPOCKOIMMYECKOH KUBOTHbBIE UX MPOHUKHOBEHUE HE OIINy-
M, KaK caMKa KyKa- mapa3uTta, Obla MopakeHa HOBEUIIIH-
MU TIPE/ICTaBUTEIISIMI MOJIEKYJISIPHBIX 001aKoB. Bosbiiyio yacTh
KU3HU TIApa3uThl TPOBOST HA TeJie KMBOTHOTO, B IAHHBIN MO-
MEHT PaKoOOPA3HOT0 YWIEHUCTOHOTO, KOTOPBIN MOE/1a MOJIe3HbIe
9JIEMEHTHI U3 pacTasiBiiero cHera. MUpOBO#M OKeaH Tasijl, B CHe-
rax XpaHWIMCh MIUIMOHBI OAKTEPUI MPHIIIEIIIEr0 U3 KOCMOCa,
e O/IUH BUJI PaKOOOPA3HOTO MPOPHIBAT MYTh KJIEHIHIMU y ca-
MOW MOBEPXHOCTH, €r0 TeJIO ObUIO YCHIITAHO KOCMUYECKUMH CY-
IIECTBaMH, TIOMUMO Tapa3UTOB, KaK U Mapa3vThl TaKke JIETKO
MIPUHSUIA HOBOSIBJICHHBIX

Boo0111e KooHM3a1Ms1 KOCMUYECKMMU CYIIECTBAMU I11aHEThl
X, Obl1a yCHEIIHOM 3T BBIIIEONUCAHHbIE BHEIPUINCH ellE 3a
JIOJITO U YK€ JaBHO C(OOPMUPOBAIIU CKEJIET U MOAU(DUIIMPOBAIN
OpraHu3M, HO HE BCe CYIIECTBA MOy YU YOSKHIIE, HEKOTOPHIE
JI0 CUX MOp OKUJAIOT CBOETO yaca, a KOrjaa MpOMCXOAUT JONITo-
’KJAHHBI KOHTAKT, TO OHU BUJAT, YTO BCIO padOTy yke chena-
JIM, T€ KOMY TIOCUACTJIMBUJIOCh HAWTH PaHBIIIE, ¥ TE KTO PaHbIIe
3aKpbIBAIOT MYTh K TEM KTO HE yCIeJ, OpraHu3M OTTOPraer 3Tu
KJIETKY WY TIOTJIONIAET, HO He JJaeT ocBauBarhes. K cuacTteio, Ha
TeJie )UBOTO CYIIECTBA ObLIO APYTroe kKHUBOE CYIIECTBO MOMEHb-
I11e, YeM M BOCIIOJIb30BAJIMCh KOCMUYECKUE OaKTepuu

Camka, Kak 1 rojiaraercsi CapuBajiach ¥ CHOLIAJIaCh CO MHO-



T'MMU CaMIIaMU CBOETO BUJA, MApa3uThl CAPUBAINCH IPSIMO HA
TeJIe ;KUBOTHOTO U ITOCJIE MMPOBAJIM TaM e Ha TeJIe KPOBBIO, CaM-
IIbI 3AIIUIIAI TEPPUTOPHIO OT IPYTUX MApa3UTOB, a CAaMKa Oblia
yke OepeMeHa

[lapa3utel HE MOIIM MOBJIMATH HA XUBOTHOE, HE BBIXOIUTh
Ha CyIlly, CTpax Mepe] XUIHUKAMU BBIHYXJAJI KepPTB BHIOpaA-
ChIBaThCsl Ha Oeper, OpraHu3M Mapa3sUuToB TaKKe He MPUCTIOCO0-
JIeH K JKU3HU Ha MOBEPXHOCTH, OHU, KaK U )KUBOTHBIE TIOrUdau,
TOJIBKO CaMKa YCIIesla CHECTH siila

B ommumu oT BOOIUIABAONINX, Y MAPAa3UTOB OBUIU JIATIKH,
YTO MO3BOJISJIO YOexkaTh OT cMepTesbHbIX Jydeld CosHia, mox
T'YCTYIO IJIeCeHb IPUOOB JOCTUTAIONTYI0 Oojiee MeTpa B BBICOTY,
HO JIaK€ YKPBIBIIKCH OT JIy4Yei, caM BO3/1yX ObUT HEMPUTOfIEH /1711
JBIXaHWS] 1 MHOTME YMUPAIXA HA MYTH K TEHEBOW YACTH CYIIIH,
KaK Y Halll TepOor, MEJIKUU KYYOK KOPUYMWIICS OT YAYIIIbsI O] IPU-
6amu, Bj1ajieke OT MpuOOsi OKeaHa, Ijie BOBCIO 3BEPCTBOBAJIM Uep-
BU U OAaKTEpUU, UATU B BOAY OBUIO OMACHO, OCTaBaThCs HA OT-
KPBITOM MPOCTPAHCTBE CMEPTENIBHO, KaK Hall KYyYOK 3aIbIXaJl-
Cs1 OT HEOOBIYHOTO BO3/1yXa. CKOJIBKO MOKHO TEpIIETh STH Myde-
HUS, €ro coOpaThsi yxke MOorudau 1 ObLIM CheIeHbl IPYTUMHU Ky4-
KaMU U YEPBSIMU, HO 3TOT BCE €IIE KOPUUTCS, COTpsicasi JiarkKa-
MU, BCE KIyT B MPEIBKYIIECHUH, KOI/IA K€ OH HAKOHEL CAOXHET
9TOOBI HAOPOCUTHCS, BElb HA JKUBOTO JKy4Ka HUKTO HE PHCKO-
BaJl HamaJaTh, BCE MPOCTO CMOTPEM U KJaiu. TyT BO3ZHUKaeT
Borpoc? [Mouemy 311 YepBU 1 OAKTEPUH MOJI3AIOT IO TIOBEPXHO-
cru? IloueMy OHM He TIOIBEPraoTCsl OOMTYYESHHUIO U CaMOe TJIaB-



HOe He 3a/1pxatotcst? JKU3Hb MPUCYTCTBYET Ha CYIIIE, KU3Hb ITPH-
criocabnuBaeTcsi K CypOBbIM YCJIOBHSIM, KakK M HAIll TEpOW BbI-
’KWIT ¥ TIPUCTIOCOOMIICS K BO3/YXY, OH TIEPBbIN KTO HAYAJI IHIIIATH
STUM BO3/IYXOM, BeJlb YU€PBU U OAKTEPUH 3a/IeP)KUBAIOT IbIXaHUE,
OHH OOJIBIITYIO YacTh MPOBOMAT MO 3eMJIECH, TJIe COBCEM JIpyrasi
cpena, HY BOJHAS M HE BO3AYIIHAS

Pa3zymHbIe rpuObl Jajii 3TOMY KYUKY TIPO3BUIIIE «KJIOI», TaK
Kak B aOCOJTIOTHOW THUIIIMHE, KY4OK CJIMIIIKOM IIyMeJl, TPOU3BO-
151 HeOOBIYHBIE 3BYKHM B OOIIMPHOM TPUOHOM MAaccUBe, OHU He
MOIJIM €TO BBITHATh U3 CBOETO MUPA, TaK KaK He UMEJTN HU PYK,
HU HOT, a POCTO CMUPHJTKCH C €r0 MPUCYTCTBHEM. Tak Mup crat
CBUJIETEJIEM TEPBOr0O MpPU3HAKa OCBOEHUSI CYIIM KUBBIM Opra-
HU3MOM, CO3JJaHME MOJIEKYJISIPHBIX 0OJIaKOB

I'naBa Tperbs. BoknBanue na Cymie.

[Mocne HeCKOMBKUX Helesb peObIBaHMSI HA CYIIIe MOJI TIOKPO-
BOM I'prOOB, Halllero KPOBOCOCYIIEro 00ypeBasl rojioj, WHOraa
OH C PUCKOM JIJIsI )KU3HU BbIOeraji Ha Oeper B TIOMCKaX CBEXKero
BBIOPOIIIEHHOTO XUBOTHOTO, Y Oepera KHIean OakTepuy 1 yep-
BU, TMOEIAIONIYIO TUIOTh M3HYTpH. Hairt repoii mocreneHHo mpu-
BBIKAJI K y/IbTPaHOIeTOBBIM JIy4aM, O)KOI'M XUTHUHA BbIpaOaThI-
BaJIM aHTUHATAPHBIA MMUTMEHT, YTO TIO3BOJISLIO HEIONTOe Bpemsi
npeObIBaTh HA OTKPHITOM IMPOCTPAHCTBE, 3TO AABAJIO TPEUMYIIIe-
CTBO Tiepe]] 60Jiee CUIIbHBIMU TUIOTOSIAHBIME, KOTOPBIE TTUTAJIHCH
BHYTpH, 00sick OTKpbITOro CoJIHIIa, HAlll KJIOMUK Oeralt Mo KOx-
HOMY MOKPOBY BBIOPOIIIEHHOTO B TIOMCKAX KPOBSIHBIX Y3JIOB U ap-
TepHid, BpeMeHH ObLJI0 OYeHb MaJIO, KPOBb OBICTPO CBEPTHIBAJIACH



Ha TpyIIe M COcaTh HYKHO CUJIbHee. B pellkux ciydasx Oosbliast
BOJTHA 3a0pachiBajia )XMBOTHOE B ITyOb Ha O€30MacHOe PaccTosi-
HHe OT Oepera. DTU TUTAHTCKKE BOJTHBI OCTABJISUIN JIYKH, I/ B
PE/IKMX CITydasix Momnaiaiach peioonogoOHoe, He MMest BO3MOK-
HOCTH K BBIXOJY B OKeaH, pbl0a Obljia 3a0JIOKUPOBaHa M HAXO/IH-
JIach B JIy’Ke TTOKa He MCIIApHUTCS BOJA WM HE 3aKOHYATCS KHU3-
HEeHHbIE Pecypchl ISl AbIXaHWs phIObL. [[is Kjoma ObLIo Bak-
HO JIOJIbIIIE TIPOJIEPXKAaTh XKU3Hb OpPraHM3Ma MOAAEPKUBAIOIIYIO
KpoBb. Tako# IIaHC BNl KpailHe PeKO KOrjia KPOBOHECY-
I OKa3bIBAJICA B JIOBYIIKE, 17151 KJIOMA ObUIO BAKHO HE TOJIBKO
BBICACHIBaTh KPOBb, HO U CO3JaTh YCJIOBHS ONIMKE K OKeaHWde-
ckuM. OH cTapaTebHO MePeTacKUBAaJ CIIOPbl TPUOOB TSI UL
PBHIOBI, OMMH Pa3 YyTh CaM HE CTaJ KOPMOM JJIsi KPOBOJIAIOIIIe-
ro, TOJBKO Onarogapsi MPOBOPHOCTH Tejla OH CMOT YBEPHYThCS
OT MACTH ¥ TIPBITHYTh Ha TEJIO, MJIOXO0 YTO JTyXka BhICHIXajia ObICT-
pee 4eM OH yCIieBaJl HOCUTh KOPM JTsl phIObI, HACTAT JIeHb, KOT/a
pbiOa GapaxTajach M 3a/1bIXajach BOJbI PAKTUIECKU HE OCTaBa-
JI0Ch, CJIOKHBIN BBIOOP, JTMOO MCIHUTH KPOBb TIOKA PbIOA eJie K-
Ba, MO0 HAWTH BBHIXO. YUWTHIBAS HAIMYMS pasyma KJIOMa, OH
NIOMPOOOBAJT UCTIONB30BATh JIMUMHKY YepBel BbIPaOATHIBAIOIITYIO
CJIM3b KOTOPAsi HE BBICBIXAET, OH MIPE/IBU/IEIT BHICHIXaHUE JTyXKU U
C MEPBBIX JHEW Havyasl 3arMoHSTh JMIMHKAMH CITU3HEH, U KOrJa
BOJIa UCTIAPJIACh, OCTAJIACh CMEIIaHHAasl CIM3b TOKPHIBAIOIITYIO
MSTKOE TeJIO pbIObI (Toraa eme He ObUIO Yellyd), CJIM3b 3alllu-
maja ot yabTpaduosiera, Ho OTCYTCTBHUE BOJBI JYIIMJIO JIbIXa-
TeJbHbIC ITyTH ¥ PbIOA YMUPaa, 1JIs KJIOMA XKU3Hb PHIObI HIYETO



HE CTOWJIO, OH TIOAJIEPKUBA BHIPAOOTKY KPOBH IMUTAs CTBOJIO-
BbIe KJIETKH. Tak moay4minocs, 9to ppida ymeprna, HO KpOBb ITPoO-
JOJDKAeT UPKY/IMPOBaTh, MOKa B MaJIbIX Maclitadax, Oonbliast
YacTb KPOBH CBEPHYJIACh, OOJIbIIIAS YACTh OpraHr3Ma Oblia MepT-
Ba. [lo Bcem 3akOHaM XU3HU BCE KJIETKU MOCIE CMEPTU JIOJIK-
HBI OBITh MEPTBBHI, KaK ke TaK MOMYYHJIOCh, YTO B MEPTBOU phiOe
IIPOZIOJIKAET (PYHKLIIMOHUPOBATh KpOBEHOCHAs cuctema? Kiomy
YAAJIOCh OTIEJIUTh KPOBSHBIE KJIETKU OT LIEHTPAJIbHOTO KU3HE-
oOecrieueHus1, CO3/1aB HEYTO HOBOE HE3aBUCUMOE MUTAHWE /IS
KJIETOK KPOBH, Onarofgapsi OakTepusiM BhIpaOaThIBAIOIINE MTHATA-
TeJIbHBIE Ta3bl, OHU TaKKe CTYKWIM OelKaMu AJ1s1 KPOBEHOCHOM
CHCTEMBI, HO KaK YJaJI0Ch KJIOITy COBEPLIUTD CJIOKHEUIIYIO OIle-
palirio, KOTOPYIO He MOJI CHITY J1a)Ke COBPEMEHHOM YeJI0OBEUECKOM
IMBUIA3AIIMY, OH O)KUBUJI KPOBb B MEPTBOM TeJle, BEPHEE HE OH
cam, OH BCETo JIUIIb BHEAPWIT HY)KHbIE OAKTEPUU, KOTOPBIE MPH-
’KUJIMCh M CBOMMH BbIJIEJICHUSIMU CO3/1aJTH T1J1a3My J1J1s1 CBOOO/I-
HOT'O NIepeMeIleH!s KJIETOK, KOTOpbIe HauasIu JIEJIMThCS Ha JIe-
KOIIUTOB U TPOMOOIIMTOB U JIMM(BI CO3/IAIONTYI0 YCTOMUUBYIO ap-
Tepuio BeH. Tak KpOBOCOCYILMI KJION CO3/1aJl COCY/ HAIllOJIHEH-
HBI} )KUBOM KPOBbIO, KOTOPBIN BIIOC/IEACTBUU CTAHET YEJIOBEKOM,
HO 3Ta apyrasa Ucropus

[Moka uTo co3manHbIi cocy ObLT 6echOPMEHHBIM, OT ITPU3HA-
KOB PBIObI HUYETO He OCTAJIOCh, ObUT JIUIIH CIU3UCTHI KOM, HE
npesbiaonmii 10 cMm. cocyn TpedoBaa MHOTO MUIIH, KJIOI T0-
CTOSIHHO TOITUTHIBAJI COCY/l Ta30HeCyIuMu Oaktepusimu. [1pu-
POIHBIE YCIIOBUSI ObLTH OJIATONPUSATHBIMHE, TEMIIEpaTypa JAepika-



Jlach Ha OTMeETKe +22, B 3TOT MEePHOJT 0CO00 He ObLIIO MPUPOTHBIX
KaTaKJIM3MOB, OMACHBI Oeper ObLT BIaJieKe OT yOeKHUIIa KJo-
1a, OTHKM CJIOBOM, KUBH B CBOE Y/IOBOJIbCTBHE, YCIIOBUS Oaro-
NPUSATCTBYIOT IPUMAHUTh KJIOMUXY, YTOOBI BHIBECTH IIOTOMCTBO
U TIPOJIOJIKATh pofl. Paiickue ycioBusi poIeBaoT KU3Hb KJIO-
1y, KOTOPHI MOXKET XUTh HECKOJIBKO COTEH JIET ¥ CIOCOOEH BbI-
pacTu J1o Tpex cM

C MoMeHTa BO3HMKHOBEHMSI COCYAd, UCTOYHUK KPOBH IS
KPOBOCOCYIIIHX, MPOILIO HECKOJBKO MUJUTHOHOB JIeT, CMEHH-
JI0Ch MHOKECTBO MOKOJIEHUI W IIPOMCXOAMIIN ITI00ATBHBIE COOBI-
TvA. pendymomme MaTepuKy MOCTOSSHHO MEHSIM pefibed Cy-
114, TIOMUMO TOTOIJIEHUI ObLIM YacThle 3eMIIETPSICEHUs], TIepe-
MEHHBI KJIMMAT BBI3BIBAI KOPPO3UIO MOYBbL. OJHUM CJIOBOM,
’KM3HB Ha CyIIIe CTAaBIJIO BOMPOC BBUKMBAHUS, B OTIIMYNM OT OKe-
aHa, rje XU3Hb TeKJa B OOBIYHOM pyClie, pail AjIsl XUITHUKOB,
a ’KepTBaM MPUXOAUJIOCHh BCE TaKXke BbIOpachlBaThCs Ha Oeper
3aroNHsIsl MWITMApAaMy TOHH CBOMMHU MEPTBBIMH TEJIaMH BCE
no6epexbe MaTeprKa, YTO CO3AABAJIO 3arHUBAIOIIYIO CPEy, HO
OaronpusATHYIO I TeX, KTO TMTAJICS STUMH TPyHaMu. DBOJIO-
1151 HE CTOUT Ha MECTe, €CTh CPEeIU BBIIIIE/NINX U3 OKeaHa, KOTO-
pble HavaJIM OCBAaMBaTh Cynly. MeKre MOJUTIOCKH OTKJIaIbIBAIN
sSIiilIa Ha CyIe, paau 0€30MaCHOCTH, BBLTYTIUBIINECS CTANM MTPU-
BBIKaTh K BO3AYyHIHOW cpee. CIycTsl JecATh MIUIMOHOB JIET y
BBIXOJMBIIMX MPOPACTAII JIANIKH, YTO TIO3BOJISIIO MEPEIBUTATh-
cs1 TIO cyIiie

KpoBeHOCHBII cocyl Takke pa3BUBAN CJM3UCTYIO OOOJIOUKY,



KJIETKHY CJIU3UCTON C(POPMUPOBAIIM MBILILBI, YTO MO3BOJISIO Me-
pEBUraThCsl COCYAy, NOCTOSTHHO CMEHSIOIIMI KJIMMaT U U3Me-
HeHus JaHamadTa, BBIHYKAAJIM KOJIOHUU KJIOMOB MepeMelaTh-
cs1 B Oosiee yIoOHBbIE YCIIOBHS, OHU HE MOIJIM TIOAHSATH COCYH B
JecsTh pa3 NpeBbIIIAIIMNA UX pa3mep U Bec. [loaTomMy KilombI
9YaCTO MOKPBIBAJIM JIUTIKOW CJIM3bI0 MEPTBBIX JKUBOTHBIX, YTOOBI
BOJIHBI HE CMOTJIM CMBITh COCY/Ibl, TAKe CJIM3b cliacaja cocys OT
BBICBIXaHUSI U CIIYKWJIO TIMILEH /JIs1 )KUBOTO COCya, HO OakTe-
pyH, KUBYIIME B MEPTBOM CJIM3U, BCTYNUJIN B PEAKIIMIO C KJIET-
KaMH COCY/a, YTO BHIPAOOTaIN MBIIIILIB M COCY/ BIIEPBHIE 32 Jie-
CSITh MAJUTMOHOB JIET HayaJl MepeMelarhbCes, npapia O4eHb Me/-
JIEHHO, HO 3TO nporpecc. Takxke B 3TOT nepuon, y cocyaa ¢op-
MUPOBAJICSI CBOEOOPA3HBI OOMEH BEIIECTB MyTeM MOTJIONIEHUS
BO3/lyXa 4epe3 Mophl B BEPXHEH YacTH COCyna, Iae CIu3u Obl-
JIO IOMEHbIIIe, HO OblIa 3alIMTHAsE KOPKA OT COTHEYHBIX JIyueil.
Bo3nyx B 3TH BpemeHa Obl1 OoraT XMMUYEeCKUMU JIEMEHTaMH,
YTO CIIOCOOCTBOBAJIM CO3/IAHMIO ABIXATEJIbHBIX MyTEH JJIsI COCY-
112, BO3JIyX BIEpBbIe HAYAJ HACHIIATH KPOBb OOTaTBIMU MUHEpa-
JlaMH, AJIs1 3TOTO KJIETKM KPOBU BBICTPAUBAIU CIOKHYIO CTPYK-
Typy (puIbTpaliy BO3/yXa, NEPBUYHBINA BU]I JIETKUX, MOA00ME
oprasa, HO CaMoro IepBOro OpraHa, CO3JaHHON CaMOil KPOBbIO
Tem BpemeHeM mMoOepekbe OCBAMBANIACH HOBBIMHU BHIAMH
KUBBIX OpraHu3MoB. [TogBogHBI MUpP OpOCUJT CEphe3HBIN BbI-
30B CHCTEME, Hapylllas 3aKOHbI IIPUPOJAbl €CTECTBEHHBIX Orpa-
HUYEHUI BOJOIUIaBaOIIMX. K13Hb 3aCTaBUIa OTPACTUTh JIAKU
KepTBaM, cama Npupoja CKaauaach Hajl TEMHU, KTO MUJLJTMOHBI



JIeT ycerBaJs TpynaMu BCE MoOepeskbe, OpraHu3Mbl SBOIOIIMOHU-
POBaJIM, OTPACTUB JIANKU W HAIUIM CMIACEHUE OT XUITHUKOB Ha
cymie. [TpuuuHOi ObIJIO OBICTPOE pacpOCTPaHEHUE XUIIHUKOB
B OKeaHe, TaM OYKBaJIbHO MPOU30IIIeN JeMorpapruuecKuii B3phIB
Cpeny XMITHUKOB, UCTPeOsIssl KEPTB OHU UyTh HE YHUUTOXUIN
STOT BUJI TPaBOSIHBIX. JKepTBbI ObUIM MEPBHIMU OpraHU3MaMU
BBIIIE/IIINE HA CYIILY, HO cylla Obula OECIJIONHOM, Oe3:KU3HEH-
HOW C TOJILIMM CKajlaMu. be3 pacTUTEeTbHOCTH JKepTBBl ObUIM Ha
I'paHy BBIMUPAHUsI, TOJIBKO Oarogapst IepBoMy IOKOJICHUIO KO-
TOpBIE TIOTUOIN OT YAYIIbsI, B UX PA3JIOKUBIIAXCS TeIax, U3 Ke-
JIy/IKOB HaYaJIX IPOM3PACTATh PACTEHU I, OHU POCJIU CPEU MEPT-
BBIX TEJI, TPYIIbI CITYKWIIM YIOOpEHUEM, HO He criacajia MOPCKHMX
pacteHuid OT yabTpaduosiera, IOITOMY BbIKUBIIAS PACTUTENb-
HOCTb OblJIa CKYJJHOU U, KaK Y ’KUBOTHBIE TOJIbKO HAYMHAJIA OCBa-
UBaTh HOBYIO CpeJly JUIsl CBOETO OOUTaHUSI

I'naBa YerBepTas. Iluma niasa Kposococymux.

[Tponuio eme nsaTh MAIJTMOHOB JIET SBOJIOLIMU COCYIa KJIO-
noB. KileTkn paciuvpsiiy v yinydiaa JIETKUe, COCy JOCTUTAI
JBaJaTh CM B BBICOTY. 3a 9TOT NEPUOJ] KPOBSIHbIE KJIETKH (POp-
MUPOBAJIM TMOPIIHEBBIE COCYbl JJISI MIEPETOHKU KPOBU, OCTPO
CTOS1J1 BOITPOC O CO3JJaHUU OpraHa MepeKayrBalollyio KPOBb, UTO-
OBl He 3acTanBajiack. [lepBOHAYATIEHO 3aCTHIBAIOIILYIO KPOBb BbI-
BOJIWJIW Yepe3 CJU3b U MPUXOAWIIOCHh CTBOJIOBBIM KJIETKAM KaJlb-
HIEBUIHBIX OaKTEepUil BhIPaOAThIBaTh HOBYIO KPOBB (TIOC/IEIHUE
MIPULLIEJTBIIbI, KOTOPbIE BIOXHYJIU KU3Hb B COCYH), KJIETKHU BIIEP-
BbI€ IPUMEHUJIH TSTY JIETKUX KaK HACOC U MeperHajiv KpoBb, YTO



TIO3BOJISIIO € OBbITh XKMJIKOM, TaK BIIEpBbIe OblIa IpeIoKeHa
ujiest KPOBSIHBIX KJIETOK CTBOJIOBBIM O CO3/IaHWHU CEpHlla, mepe-
TOHHOTO arnmapara. Tak Hauasics mporiece (POPMUPOBAHKS CEP/I-
112, CO3/IaHUe OpraHa JJIMJIOCh MSATh MAJUIMOHOB JIET, 9TO CJIOXK-
HeWInas CTPYKTypa CBA3BIBAIOIINE PA0OOTy JIETKUX C CEpILIEM.
KanplieBugnbIe 6aKkTepuy NpUILIeIIne U3 KocMoca Obln Oec-
CMEpTHBIMU, B OTJINYUU OT cocynia. OH OOHOBJISJICSI COTHU MUJT-
JIMOHOB pa3, JIeJI0 He B CTapEeHUH, KU3Hb Ha CyIlle — 3T0 O0pbOa
3a BbUKUBAHUE, Il TeX, KTO BBIOpas A0M cyiied. MHOrokpar-
HbIe KaTaKJIM3Mbl U TIEPHOTUIECKUE TIOXOIOJAHNS YHIUUTOXAIN
1ieJIble KOJIOHMU KJIOTIOB W pa3pyliayia cocyil. B 3tu BpemeHa y
KJIONIOB He OBbLJIO €CTECTBEHHBIX BPAaroB, OHM KUJIM BIAJIEKe OT
1oOepeskbsi, HO ITOT (PAKTOP HE 3aIMUINAT OT MPUPOJHBIX CTH-
XHi, OJ1aro COCy/i MOT MepeMeIaThesi CaMOCTOSITeIbHO, MHOTAA
HAXOJIWJI MTEIIEPKY WU JIYHKH, TJIe MOT CIPATAThLCS, a KJIOIBI Oe-
peryIv COCY/l U TIIATEJIBHO YXaXKMBAJIM 32 HUM, TIOCJIE OUePEeIHO-
O IIyHAMHM, KJIOTIbI OYMIIIATIA OT I'PS3U U MOPCKOM BOJIBI COCY/I.
IT1OT cocyy ObUT HE €TUHCTBEHHBIM B TOM MHPE, TI0 OMBITY CO-
3IABAJTUCh U JIPyTUE COCY/IbI U3 PbIO, MOMABIIKE B JIOBYIIKH 00-
Pa30BaBIIMX JIyKel TOCIIe BOJHBI ITyHAMU

JI71s1 KpOBU OTPOMHBIN TIPOMEKYTOK BPEMEHHM JIaeT BO3MOXK-
HOCTb KJIETKaM CaMOPa3BUTHIO, KJIOITBI IIOKA HE TIOHUMAIOT TTPH-
YMHBI OECCMEPTHS COCY/Ia, Be/lb CAMH JKUBYT 4yTh OOJiee TPU/I-
1[aTH JIET, TOJIBKO Oy1arojiapsi OOMJIbHOMY OILJIONOTBOPEHHUIO KJIO-
bl BCETJIa COCYIECTBYIOT PSIJIOM, HO COCYJI SIBJISIETCSI UCTOYHU-
KOM TIMIIH JIJIS1 3TUX MApa3uTOB U HET BOBMOKHOCTU U30aBUTHCS



OT HHX, MHOTJIa OHH BBICACHIBAIOT OYEHb MHOTO KPOBH, KJIETKU
UTaK paboTalOT Ha Mpejielie CBOMX BO3MOXKHOCTEH, cTapasich He
00eCKPOBUTD COCYH, TAKOM y/iesT OBITh 3aI0)KHIKOM CYIbObI KJIO-
TIOB, OHH CO3JaJIM 9TOT COCY[] 15 Ce0s1 YTOOBI ITUTh KPOBb M MHE-
HHE COCyJa MX MaJI0 MHTEPECcoBasa, XOTsl OHU TaKXke MOHUMa-
7Y, YBeJIMYEHNE TIOMYJISIMYA MOXET OCYIIUTh COCY[, TOSTOMY B
KOJIOHMH TOJ/IEP;KMBAJIOCHh ONPEAETIeHHOEe KOJIMUYECTBO KJIOMOB,
OCTaJIbHBIX U3TOHSLIN

B cocyne BbimenutenbHasi CHCTEMa BBIXOIWIIA Yepe3 TOpBbI,
OTTyJa Tak:ke TMOCTyNasa IUIA, HO C MOSIBJIEHUEM IBYX Opra-
HOB, HauaJicss OOMEH BellleCTB XMMUYECKMM IyTeM. B 310 Bpe-
Msl KJIETKaMH CO3/1aBajiach MHUIEBApUTENbHAS CHCTeMa, OJaro-
napsi HaKOIUICHUI0 XMMHUYECKUX BEHIECTB CIOCOOHBIE PacTBO-
PATH TBEPABIE MEMEHTHI, TAK BO3HUK PE3EPBYap B BIICIUTEIb-
HOM cHCTeMe, I/ie Ta3bl BCTYIAIN B PEaKIMIo 00pa3yst KUCJIOTHYIO
cpely, TaKk BO3HHK JKeIyJO0K

BooO11e Ha co3/1aHus CIIOKHBIX OPraHOB KJIETKaM KPOBH T10-
HaJ00MIach MATh MIJUIMOHOB JIET, STOT YHUKAJIBHBIN MPOIIECC
CO3JaBaJICSl yTeM MpoO U OMMOOK, STU OpraHbl NepeaesbBa-
JICh COTHHM THICSIY Pa3 U JIUIIb B TEYSHUH MATH MUJUTOHOB JIET
y cepiia MOSIBUINCH YCTOHYMBBIE KJIAMTaHbI TOHSIONTYIO0 KPOBb 10
CTPOSIIIMMCSI BeHaM, KPOBb MPOKJIA/IBIBAJIA TTYTH O0JIee THICTIH
KM, apTepusMH U KamwuisipaMu. 3a 3TOT MEepUOJ JIETKUE pas-
JBOWJIHCH, M YCOBEPIIIEHCTBOBAJIHCh, CO3/1aB OPOHXH U aTbBEOJIbI
151 UIIBTPALIMK BO3/IyXa Ha MOJIe3Hble KOMIOHEHTHl. OOpaso-
BABILIMIACS JKETYIOK, ObLT N3HAYATBHO XPAHUJIMIIIEM OTOPOCOB U



He repepado0TaHHOTO ra3a, KOTOPbI Hayasl OKUCIATBCS U CKU-
KaThCsI JI0 KUCJIIOTHOTO COCTOSIHMS. B TeUueHnM MsIT MAJUTMOHOB
JieT, ObUTH TOJIOJIHBIE TIEPUOJIBI ITEPUOMUYECKOTO OJIe/IECHEHU S CY-
1M, KJIOTBI OCTaBJISTM COCY/ Ha MPOU3BOJ CYAbObI U YXOIMIIH
TIOJT 3€MJTIO, ¥ COCYJT OCTABAJICS TOJIOJIHBIM B TEUSHUU JUTUTEIIbHO-
r0 BpeMeHH MPOAOJIKUATEHHON 31Mbl. OOBIYHO KJIETKH BXOIUIN
B (pa3zy MeTaboIM3Ma, HO TUIAaHeTa BOIILIA B JICJIHUKOBBIN MTEPUOJI,
SIBJICHUE KpaiiHe peIkoe pa3 B IECATh MUJUIMOHOB JIET, U JIJTTCS
OKOJIO CTO TBICSIY JIET, COCYJI CTOJIbKO He MPOTsHeT. OCTaBIIKCh
HaeMHe C XOJIOIoM, 0e3 MOJJIEPKKH KJIOMOB, COCy/l ObUT 00pe-
YeH, TOr/ia KJIETKHU BIIepBble 0OpaTvIi BHUMaHUE Ha X PAHUIIUIIIE
OTXOJIOB, TOT/IA KeJYJOK BIEPBbiE HAuaJl CBOIO JESITETLHOCT T10
nepepadOTKU XUMUYECKUX (PepMEHTOB, BRIPaOaThIBasl OJIE3HBIC
BEIECTBA ISl TOIEPKAHUS KU3HA COCY/Ia, YTO A0 BPEMSI.
[ToBceMecTHO MOMUMO YKPETUICHUI CTEHOK KeTyaKa, KJIETKaMy
CO3/aBaJICSl BBIXOJ He NepepaOOTaHHBIX MaTepUaJIOB B KUIICU-
HUK, TJIe MaTepHaJIbl epepadaTbiBAIMCh BTOPUIHO, YEM JIAJIbIIe
CTPOWJIM KUINIEYHUK, TEM JIOJIbIIE TepepadaThiBaINCh MaTepra-
JIbI JIJIS1 KU3HEACSITEIbHOCTH KJIETOK, TIOKA CTPOUTENTN He yIep-
JIMCh BO BHYTPEHHIOI 000JI0UKY cocyna. B ruianax ObUT MpoOeKT
NpOPYOUTH JIBIPY JIISl BHIXO/IA OTXOIOB, CO3/IaHUsI TIPSIMOM KHIII-
ki 1 chUHKTEPA, HO ITOT IJIaH Oy/IeT peaTn30BbIBAThCS, KOT/Ia
BEPHYTCS KJIOIBI, IIOKA YTO COCY/I CTOSLT MO TYCTHIM CJIOEM CHe-
ra B IMKeE C KUBOI BOJIOW.

B03MOkHO, 3TOT UICTOUHUK HEOOBIYHOW BOJIBI, SIBJISICTCS TIPU-
YMHOW JIONITOJIETHS COCY/A, BE/lb HA OIHO )KUBOTHOE CTOJIBKO HE



JKUBET, a BE/Ib COCY/I I10 CYTHU SIBJISIETCS] )KUBBIM CYIIIECTBOM, ITyC-
Kail pe3yJbTaT SKCIeprMEHTa KOCMUUECKUX MPUIIIETIBIEB U Of1-
HOT'O YMHOTO KJIOTA, HO 9TO He JieJIaeT 3TO CYIIeCTBO OeccMepT-
HBIM, JIa)ke BCEJUBIIMECs KaJIbIIeBUHbIE OaKTepUH, MTPUIIETEB-
e U3 KOCMOCa, HE MOTYT TOAJEPKUBATh OpraHbl B BEUHOM
coctosiHuu. KU3Hb paHO WM MO3JHO YMHUPAET, MOITOMY €CTh
TIPUHIIVIT PA3MHOKXEHHU I YTOOBI ITPOIOJKATH PO OPEIETIEHHOTO
BHUJIA, HO COCY/I JKUBET yKe MATh MIJLJTMOHOB JIET, Ta YacTh KOTO-
pasi morpyxeHa B BOIy ObljIa CIM3UCTON M pacriojiaraja OpraHsl,
a HeOOJTbIIast YaCTh KOTOPAs BHIXOVJIA U3 BOIBI ObIJTa OMEPTBEB-
IIef ¥ OKaMeHeBIIIel MOoKa JUTUTCS JIGJIHUKOBBIA TIEPHO, HO TaM
BHYTPH BCE paBHO MPOUCXOMST )KU3HEHHBIE MTPOLIECCHI ITUPKYJIS-
UM KPOBU, CaM COCY/l ObUT SIAIIEBUAHON (DOPMBI TOCTHUTABIIIEH
TPULIATA CM. 3TOT HEOOBIYHBIN UCTOYHUK Kyjia ObUT TIOTPYKEeH
COCY/I He 3amMep3aJl UMest HEOOBIYHBIE CBOMICTBA COXPAHSITh ITPE/I-
METHI B MepBO3AaHHOM cocTOsTHUM. CocTaB BO/BI HE MIMeJ HU
OJIHOTO XMMHYECKOTO JIEMEHTA CO3/IAIOIIEE KUIKOE COCTOSTHHUE,
MOTOMY YTO OBUT OT/EJIeH OT OCHOBHOTO OKEaHa W UMEJ CBOIO
UCTOPHIO TTPOUCXOKICHHM S, a )KUJIKOCTh 3TO HE UTO MHOE KaK Ha-
TYpaJIbHBIN SKCTPAKT KOJUIareHa HeU3BECTHOTO IMTPOUCXOXK IEHU S,
BO3MOJKHO 3Ta CyOCTaHIIMsI Morajia U3 KocMoca, HO He U3 00J1a-
CTU MOJIEKYJISIPHBIX OOJIAKOB, TOTOMY UTO COCTaB PA3UTETHHO OT-
JIMYAETCs KaK OT TUIAHETHOTO, TaK U OT CYIIEeCTB, MPUJIETAIOIINX
U3 MOJIEKYJISIPHBIX 00j1akoB. Takoil mpya ObLT eJUHCTBEHHBIM
Ha BCel TUIaHeTe, YTO MOATBEPKIaeT e€ He3eMHOe MPOMCXOKIe-
HUe, YMCTOe COBMAJICHUE WU Cy/IbOa 3aCTaBUIIA COCY/T TIPUTION3-



TH K 3TOMY TIPYAY, YTO JAJIO0 BpeMsI KJIETKaM CAMOPA3BUTHIO, UTO
YIy4IIAIO OBIT BHYTPEHHETO MHpa cOCyla. B maHHBIN MOMEHT
JIoIyHA OblIa TOKPhITA MHOTOMETPOBBIM CHETOM, CBOETO poja
KYTOJI BO3YITHOTO MY3bIPs, YTO 3allUINAaIa COCYl OT BHEITHUX
CYPOBBIX YCJIOBHI KJIMMAaTa JIETHUKOBOTO repuoaa. Cama skuBast
BOJa ObUIA HE XOJIOJHOUM W HE TOpsTUeil, TaK He MMesia Temriepa-
TYpbl BOOOIIIE, 3Ta CYOCTaHIIMSI HE UMEJIO B3aMMOCBSI3EH C MPH-
POJION TITAHETHI, HO COCY/T BIMTHIBAJI Ye€Pe3 MOPHI ITY KUIKOCTb,
JyMasl, YTO 3TO MOPCKasi BOJa, Be/lb M3HAYAIBHO TOJONBITHBIA
OBbLT pHIOOIA, TOJILKO OJTHOU BOJIOM CBHIT HEe OYJIellh

I'nasa Ilsatas. Pazsutue Kposu.

C oOpazoBaHuEM KeTyIKa, KJIETKU CO3AJIU BBIXOJ JIsI OTXO-
JIOB JTaJIbHEHINEH niepepaOOTKH, BBIXO/ B KUIIEYHUK OBLT HEO0O-
XOIVIM, a BOT MOCTYIUIGHUE THUINU CO3[]aBAJI TPYAHOCTH, Belb
NUIIA TOCTYIAJIO Yepe3 MOpsl TeJla COCYy/Ia TOJbKO MOCIe TOro,
KaK CrHWJIA W TpeBpaTujach B CJIM3b, TOJIBKO TOTJA MOCTYyIa-
JIa 4yepe3 MeJIKue KarmuuIsiphl U Ha OIUH TMPUEM IUIIUA YXOIHIIO
HECKOJIbKO HeJielb. Kora cTponim kemy/iok, y KJIETOK BO3HHUKIIA
ujiest, eIV OHU CO3/IaJTH BBIXOJI, OHU TaKKe MOTYT CO3/1aTh BXOJI,
OJIVIH LIEHTPAJIbHBINA MHUIIEBO/ YTO CYIIECTBEHHO YCKOPHUT TIPH-
€M ITUIIH, TAKOK PEBOIIOIIMOHHBIA MPOEKT MPEICTABUIIA CTBOJIO-
BBIM KJIETKaM KPOBSTHbIE MHKEHEPBI HA PACCMOTpPEHHE, IS Ipa-
BAIIUX TaKOW MPOEKT TPeOOBaJI OrPOMHBIE BIIOKEHUS U IIEHHbIC
pecypchl, KOTOpble SKOHOMUJIM B TOJIOAHBIN MEPUO, MTOHATHOE
JeJI0 CO3J]aHuEe KeJTyJKa BhI3BAJIO HEOOXOAMMOCTHIO MCIOJIB30-
BaTh XPaHWIHUIIE B MepepaOOTKy MUK KOTOPOW He OCTaoCh



B COCYJIe, KaK M CO3JaHus KUIIEYHMKA Il TOW MUIIU KOTOpast
HE N1ePEeBapPUIIACh, YTO PACTSHYJIO CYILECTBOBAHNUY [IUBUIN3ALIUN
KJIETOK X Ha MATh ThICSAY JIET, YTO JAJI0 BO3MOKHOCTb MIOArOTO-
BUTb COCYJ K JJIUTEJIbHOMY MeTa00Inu3My, TOJbKO KOIjla HacTa-
HYT OJIarONpHsATHBIE BPEMEHA, MOKHO PUCTYIUTh K CTPOUTEIb-
CTBY, HO IOMHMMO IHUINEBO/IA, B TUIAHAX MPABSIIUX ObUTH HAUOO-
Jiee MepBOCTENEHHbIE 3a/1a4M MO CO3/1aHUKM HEPBHOW CUCTEMBbI U
CO3/JJaHME KOCTHOI'O CKeJleTa, HO 3T 3aJayM TpeOoBalIu KOJIOoC-
CaJIbHbIE BJIOKEHUSI XUMHUUYECKUX JIEMEHTOB KOTOPOM He ObLIO
B Ka3He. BooO11ie 5KOHOMUKa UBUIN3AINY KJIETOK CYILECTBYeT
3a CYET KJIONOB, KOTOPbIE MOCTABJISIIOT MEPTBBIX CYILLECTB, CIM3b
pasjaraer Teja, U MUINA [OCTYNAET Yepe3 MOpbl, B3aMEH COCY/
OTJAeT CBOIO KPOBb. Takue TOproBbie B3aMMOOTHOIIIEHHST HEBBI-
TO/IHBI COCYAY, KJIOTIBI ITPOKOPIIUBBI M BHICACHIBAIOT OOJIBIIIE, YEM
Jal0T, KPOBb MOCJIE MX MUPIIECTBA KOe-Kak BOCCTaHABJIMBAETCS,
HO3TOMY IpoLecc 00pa30BaHKs OPraHOB JJIUTCS BOT yXke IATh
MWIIMOHOB JieT. Cocys Jaxe He MOKET YIOJI3TH OT HUX, OH JBU-
raercsi MeJUIeHHee YJIUTKU, a KJIOIbI CTadd 3HAYUTEIBbHO KpPYIl-
Hee ¥ CBOMMM MOIIHBIMH JIAITKAMU 3aTAJIKUBAIN €r0 0OpaTHO
B NIpyJl, Takas *KU3Hb 3aJI0)KHUKA TOPMO3WJIA pa3BUTUE cOpas-
MEpHO C BbIKMBaHHMEM. BOT Takue JOBOABI MPEACTABUIM KpPO-
BsIHbIE KJIETKU COBETY IpaBsileil Bepxywku. [umeson 3Haum-
TEJIbHO YCKOPUT IPOLIECC MOCTYIIEHUsI MWLM HAMPSIMYIO B CO-
3JJAHHBIN KEJTYy/I0K, a IepeBapeHHas MUILA PacIIenuT (hepMEHTHI
Ha HEOOXOIMMbIE XMMUYECKHE JIEMEHTHI, YTO TIOTOJHUT pe3ep-
BBl OAHKOB M PACCUMTAETCS C KPEAUTOPAMH HACTOSIIIEH BATIOTOM



(BUTaMMHBI), Be/Ib TIOCTYMAIOIIAs] MUINA OyJIeT COCTOSITh U3 Tell
MEPTBBIX OPraHU3MOB, KOTJIa Yepe3 MeJIKHe KarmuUISIPhI TTOp T0-
CTyIIAeT JIUIIIb IeCATAs YaCTh MEPTBOT'O TeJia )KUBOTHOTO, TO, YTO
pactBopuiiack. Takue (hakThl MpU3HAIM HEOOXOAUMOCTBIO CKO-
peWIIero CTpouTesIbCTBA MUINEBO/IA, HECMOTPSI HA CBUPETICTBY-
IOV TOJION B COCY/e, MpaBsIIe HAlUTM CPEJCTBA HAa HAYAJIO
CTPOUTEJIbCTBA, B IAJIbHEHIIIEM JJOJKHBI TTOAKTIOUUTHCS KPeIv-
TOpPBI, KOTOpble OyAyT CHIOHCUPOBATDH MO OOJBIIKE MPOLIEHTHI.
Paboueit critbl OBLIO TIOHO, COCYI OYKBAJIBHO KUIIIET KJIETKaMU
¥ HE TOJILKO KPOBBIO, HO JJIsl CTPOUTEICTBA XBATAJIO M COTOU
YacTh padOYMX KJIETOK, TaK KaK OIKeT ObUT OrpaHUYeHHBIM. B
9TOT MEPHUOJ1 COCY/l BXOAW B (pa3y aHab1o3a, passiliiue, npekxie
9YeM YWUTH B CIISTUKY PACMOPSIMINCH OCTABUTh PAOOTAIONIHX J1BA
KJIalaHa cepiila, a OCTaJbHbIe KJIAMaHbl HA MEJJIEHHBI PeXUM
CIISTYKH, TO €CTh B COCTOSTHMM CHA YXOJIWJIA BCSI HUXKHSS 4acTh
cocy/a, MoKa BBepXy HaUMHAJIOCh IPAH/IMO3HOE CTPOUTENILCTBO
JIio6oi1 opraH 3aHMMaeT MeCTO B TeJie, B COCy/Ie B MecTax (pop-
MUPOBAHUSI OPraHOB YK€ XU KJIETKH, emeE 10 00pa3oBaHUs
opraHoB. MIHXeHepbl co3jiaioliee HeuTo MOoI00HOe, He 3a/yMbl-
BAIOTCSI O JKUJIbLIAX, TaM, IJie TUIAHUPYETCSI CTPOUTENBCTBO, Y HUX
BcE Ha Oymare, OHHU MTPOCTO PEKOMEHAYIOT ITPaBAIIel BEpXYyIIIKe,
I7Ie KakOMy OpraHy HyXHO ObITh. BC€ 310 nmemaercst myist yiyd-
IIEHUSI )KU3HU KJIETOK, OPraHbl HEOOXOAUMBI JIJIS JKU3HEeoOece-
YeHUs KPOBU U JPYrHX KJIETOK, HO KTO 3aXO4eT J0OPOBOJIBHO
MOKMHYThH CBOE KWJIUIIE Pali KAKOrO-TO OpraHa, BeJlb OHU KH-
JIM K€ KaK-TO JIO 3TOTO, €CJIU 3peTh B KOPEHb, MEPBhIE JIBa Opra-



Ha, ObUTM HYKHBI ITPEkKJIE BCErO KPOBAHBIM KJIETKaM, a B COCY-
Jie KpoMe KPOBH €CTh Macca XUBHOCTH, HE OTHOCSIINE K KPO-
BH, TAKKE KaK CJIU3KCTBIE, [a30Bbie, MUKPO(DIIOpa, BCE ITH MPe/i-
CTaBUTEJIM COCYINECTBYIOT BMecTe ¢ KpoBblo. Korma mpapsinue
HAYaJIM BBICEJISATh 3KMTOUYHBIX, OOBSICHSISI CTPOUTEIILCTBOM TO-
IO WJIM MHOTO OpraHa, Ha4ajruch MacCOBbIe HEIOBOJIbCTBA HAPO-
J1a ¥ CTOJIKHOBEHHSIM C KPOBSIHBIMHU KJIETKAMH, HA4aJIUCh [TOIPO-
MBI, IOBpEKIEHUS apTeprii, IMMyHHast apMUs KECTOKO TMO/IaB-
JIslJIa HAPOJIHBIE BOJHEHHUSI, UTO MPUBEJIO K BCEOOIeMy BOCCTa-
HMI0. Bepxyliika He Ha IIyTKY MCITyrajach MPEBOCXOAAIIMX MacC
1 OCTAHOBHUJIO CTPOMTEIILCTBO, MOKA MM MIEPETOBOPSI, I/e MPH-
HSUTA pellieHne PaCHIMPHUTh COCYIl U3 JIECSTU CM, JIO TPUIIATH
CM, TOJIBKO TOCJIE POCTA COCY/Ia TOSBUJIUCH HUIIH JIJISI HE KPOBSI-
HBIX KJIETOK, & MHOTHE HE KPOBSIHBIE KUJIU MTOOIMKE K 000TIOUKe
cocy/ia, Tak Kak OTTyJIa MOCTyIaa MUIa U TerJio, cama o0J1acTh
CUMTAJIaCh BJIAKHOW, MPEKPACHOW CPEIOi /11l OOUTAHMS CII3H-
CTBIX OOJIBIIIMHCTBA, C OCTAJILHBIMU MPHIILIOCh OTKynaThesi. Ta-
KOU TIEHOU OBLTH IMOCTPOEHHI JIBa OpraHa B IIEHTPe CoCcy/ia
CozaaHue kenyaKa CO3/IaBald YCJIOBHSI HE3aBUCUMOCTU OT
CJIM3KCTHIX, STOT OPraH CaMOCTOSITEJIbHO TIepeBapuBal THIILY,
YTO 3HAYMTEJBHO OCIa0eBaeT IKOHOMUYECKYID 3aBUCHMOCTb
CJIM3UCTHIX, KOTOPBIE MOCTAaBJISAIOT MepepadOTaHHY MUILY Ha
PBIHOK M3 BHEIIHEN CpEJibl, TO €CTh KPOBSIHbIE CKYIAIH ChIPbE,
TaK JIeleBJie HAMHOTO, TIOMUMO 3TOTO CTPOMJIMICh OPOMHBbIE 3a-
BOJIbI B KHMIIIEYHUKE, TJIe TiepepadaThiBaIMCh TBEP/IbIC BEIECTBA,
KOTOpBIE HE MOITIM TlepepadoTaTh CIM3UCThie. Takum cocobom



KPOBSIHbIE KJIETKM YJIyUYIIMJIM CBOU TO3ULUU BBITECHAS CIIU3U-
CTBIX M3 BHYTPEHHMX PBIHKOB OOraTbleé BUTAMHHAMU, TPOCTO
IPOIYKT KeJTyJKa ObUI HAMHOTO Ka4YeCTBEHHEH MPOLYKIMU CJU-
3UCTBIX, & T€ KTO IPOXMBaJI B 00JIACTH CTPOUTEBCTBA KETYIKA 1
KHUIIIEYHUKA, KPOBSHBIE CO3AAIH JIJIs1 HUX OJIarONpHsITHBIE YCIIO-
BUs, ITIOCTPOMB MHOTOKBAPTUPHBIE KWINALIA BOKPYT KEIyIKa 1
KHUIIIEYHUKA, TIPEIOCTABIIIN paboure MecTa B 3TUX OpraHax, uTo
CYILECTBEHHO 00ECNeunIIo MIa4yeBHOE COCTOSsIHME fora U OJaro-
YCTPOWJIO MH(PPACTPYKTYPY CO BCEMH BO3MOKHOCTAMU

CusucThie 1OCe OTKPBITHSA KEJTyIKa MEePEKUBAIN PE3KUU
CrajJ, SKOHOMHYECKOTO0 MPEMMYILIECTBA HAJl BCEMHU KJIETKAMHU.
Kpusuc ¢ kaxapM rogoM Bc€ OOOCTpsUICS M Ha3peBajl KOH-
(KT, TONMBKO BCEOOIIMI TOJON YAEpKUBAT KJIETOK OT BOU-
Hpl. Ceifuac mepenosHeHHOe XPaHWIUINE OTXOAOB CHaOXaso
BHYTPEHHEE HACEJIEHUE, CJIM3UCTBIM IIPABAIINE PEKOMEHI0BAIN
BIIACTb B aHAOMO3 JI0 HACTYIJIEHUS BeCHBI. Takoe pelieHne cuilb-
HO O3JIOOMJIO CIIM3UCTBIX, BeJb MOKa IIeblid BUJ OyAeT CIiaTh,
Jpyrov BOCIIOJIB3YETCS U YCOBEPIIEHCTBYET MHAYCTPUAIN3ALUIO
nepepadOTKU MaTeprasioB. YTO BEIHYIIIO CIIM3UCTHIX OOBSIBUTH
Ha BECb MUP IIPEKPATUTH MTOCTABKU CBIPbS, ITOKA HE JEMOHTUPY-
I0T XKEJYI0K, XOTS MOCTABOK, UTAK, HET, a 3alacaMy CIU3UCThIE
HE JIEJIATCA, KaK U KPOBSIHBIE

3asBjeHrE O NPEKPALICHUN TIOCTABOK IMUIIH, BbI3BAJIO NAHU-
Ky Cpelli Macc BHYTPEHHETO MUPA, HO KPOBSHBIE KJIETKH HAIILINA
BBIXOJ] U3 CJIOKUBIIMNCS CUTYalMH TIPEAJIOKUB MPaBAIIAM MPO-
ekt [InmesBona, 4To JaeT BO3ZMOXHOCTB MOyYaTh MUILY WHBIM



IyTeM, B 00XOJ CJIM3UCTHIX. 31ech MUINa OyAeT COBCEM JIpyro-
0 KauecTBa, MUIIEBO]] Oy/eT MOIJIOMATh TeJla EeJMKOM, TIIe XKe-
JIYAKY TPEICTaBUTCS LISl aCCOPTUMEHT MHOTOOOpa3us KOTO-
pYyIO IIPECTOUT NEepeBapUTh B KUCIOTHOH cpejie, HO Kak Oyzaer
MOCTYMATh IUILA B MAIIEBO/? BriepBbie 3a BCIO UCTOPHIO COCY/IA,
KJIETKH PUCKHYJIM PACKPBITh COCY[, Y CAaMOTO KyToJIa IO IIPOEK-
Ty JIOJKHBI IPOOUTH OTBEPCTHE

BepxHsis 0651acTh cocya Oblia MPakTUUECKH O€3)KU3HEHHOM,
VHKEHEPaM IPEJCTOAIIO CTPOUTh TOHHEIb B CAMBIX TBEPIBIX I10-
ponax cocyna. bomblylo 4acTh KU3HU COCY ITPOBET HA OTKPBI-
TOI TIOBEPXHOCTH, I7le CUJIbHBIE BETPA U KaMEHHAasl MbLIb BbICY-
WM CIIU3UCTYIO YaCTh BEpXHEN 00lacTH, KOra HUKHSSA 4acTh
ObL1a MOrpy’KeHa B KMBYIO BOAY, YTO MHTEPECHO BbINA/IAIOIIUIA
JOK/Ib HE CMEIIMBAJICS C KMBOW BOJOH, ObLIa MPOCTIOMKa Kak
MacjisiHble MATHA, B TMOCJEICTBUU KAk A0KAEH HUCHapsuivCh
OCTaBJISAS NIPYJ B NPEKHEM COCTOSHUM, KaK U MEJIKME KaMHU
CIyBaJIMCh C TIOBEPXHOCTH HE MOTPYXKasCh, ITOT MPYH TAKKE OT-
BEprajl BCeX >KMBYIIMX KyUYKOB M HE JaBajl paCTU PACTUTEIbHO-
CTH, IOYEMY OH IPUHSJI COCY[ OCTAETCs 3arajikof, HO 3TO XOpO-
1110 1J151 KPOBOCOCYIIMX KJIOMOB, MO0 BeCh NPy ObLI yCesiH 'HU-
IOIIMMU KyYKaMU IIPUHECEHHBIMH KJIOTIAMHU U3 TOOEPEkbsl OKe-
aHa, THAIOIIAS TUIOTh He TOHYJIA ¥ ObLIa CBOETO POjia MOCTOM JIIS
NPUXOASAIIMX KJIONOB, KOTOPBIE COCAJIM KPOBb B CPEAHUX CTEH-
Kax cocyna, KoTopasi He Oblla MOrpykeHa B 3TOT HEOOBIYHBIH
npyn. HepeHoii crictembl He OBbUIO y COCy/Ia, TOTOMY OH He 3HaJ
0 0o cTpasaHusax cBoed KpoBH. Kiombl Takke He MpOTHIKA-



JIM CBOUMH OCTPbIMHU UIJIAMU BEPXHIOI YacTh, TAK KaK OHA Obl-
Jla OYeHb TBEP/IOW M OECKPOBHOM, KaK U padOUYMM KJieTKaM Oy-
pUBIIIME TOHHEJIb B PEIKUX CITydasiX BCTPEUasd TOHKHE Karlwl-
JISIPbl KPOBSIHOW CUCTEMBI, C Pa3BUTHEM KPOBSIHBIX KJIETOK OHU
3alyCKalv Be3Jie, B KaX/Ibli YTOJIOK COCYJa CBOE IPUCYTCTBUE U
B JIAIbHEHIIIEM OCBanBaTh KOJIOHUH

[MuieBos CTPOUIICS TONTUX MSITh THICSY JIET, B TEUSHUH TOTO
BpeMeHU ObUIM HEOJHOKpATHBIE JUBEPCUM CO CTOPOHBI CIIU3U-
CTBIX, KaK M OTKPBIThIE OOECTOJIKHOBEHHS C KPOBSHBIMH, OJ1aro
NpaBsIIMe PaCHOPAIUINCH OXPAHSITh CTPOSIIUI OOBEKT JISHKO-
[IMTaMHU ¥ BCE TOMBITKY HAMaAeHUsI PECEeKaIUCh OOMIIaMU UM-
MYHHOM CHCTEMBI, TIOKa BECh OCTAJIBLHOM COCY ObUI B TIONTHOM
aHabuo3e. 3a JIeCATKY ThICSY JIeT BCe THUIOIINE TeJla TIPUHECEH-
HBIMH KJIOMIAMU BBICOXJIM ¥ OBUTM YHECEHHBIMU BETPaMHU, KaK U
He ObUT0 camux KJoroB. Cocyn ObLT OIMH B TIOJTHOM OfIMHOYE-
CTBE, KOTOPHI TOXE CIaJl, KpOMe KyIoja OTKY/a CIBIIAIOCh
cnaboe TockpeObIBaHKe paOOUYMX KJIETOK, OHM YK€ HECKOJIBKO
THICSTY JIET THITAIOTCS TPOOUTH TBEPIBIA TPAHNUT, UMEHHO 3]€Ch
Oynmet ocHOBHas (pa3a cTpouTtenscTBa (POPMHUPOBAHUE PTa, 3TA
TIOJIOCTB OyeT HAMHOTO OOJIbIIIEe MUIIEBO/A, 311€Ch OyeT MPOXo-
JWTh MTPUEM TIHUIIY TIepe]] OTITPABKOW B MHUIIIEBOJL

Jlumb 35 TeICAY JIET KJIeTKaM BCE-TAKM YAAIOCh MPOOHTH
TBEPYIO0 OBEPXHOCTh KYIOJIa M PACHIMPUTh POTOBYIO TOJIOCTH,
3a 3TO BpeMs Moruoso OoJbiasi YacTh pabouymX KJIETOK OT ro-
JIO[1a, YTO BBHIHYMJIO KPOBSIHBIX TPUOCTAHOBUTH CTPOUTEITHCTRO,
10 OaronpUsITHBIX YCIIOBHI, [1a M KJIAMaHbI Cep/Lia TaKKe mepe-



IIIJTA B CIISIIMIA PEKUM U KPOBH CJIE/TyeT HeMEIJIEHHO OTCTYITHTh
TIOKa OHU HE 3aryCTeJI Ha OTKPHITOM BO3/IyXe

[MponomxkutenpHas 3uMa amuiaachk oomnee SO ThICAY JIeT, Tia-
HeTa TepekrBaeT JIEHUKOBBIA TIeprojl. BOJBINMHCTBO KU3HEH
BBIOpABIIIECS HA CYIILy 3aMep3JIi U TOrudiu, HO 3Ta Oopbda 3a
BBDKMBAHHUE BBIPAOOTAIO 0CO00€ CBOMCTBO OPraHU3Ma, BXOJWTh
B CTa/IMI0 aHAOMO3a, PH JUTUTENILHOM cristuke. TonbKo Omaromapst
CEeCMUYECKON aKTUBHOCTH Y U3BEPKEHHSIM BYJIKAHOB, IJTaHETa
CMOIJIa CTaOUIM3UPOBATh TIOroAy A0 +20, 4TO BBI3BAIO TasiHUE
JIeTHUKOB

Tem BpeMeHeM BHYTPEHHHE PeCypChl COCYIa UCCSIKIIU, SHEp-
TYsl TIO[IEPKUBAIONIAS JKM3Hb KJIETOK HAYaIO0 CHUXKATh TEMIIe-
paTypy 1 OXJIakKJIaThCsl, ICTOUYHMK TIMTaHUs ObLI Ha Mpeiesie, Co-
cya ObUT Ha TpaHu TooaHou cMepTy. C MPUXOAOM BECHBI perier-
TOPBI HAYAJIH POOYK/IATh CIIAIIME KJIETKU, HO X OXKHUAAJIO MO
HOE pa3oyapoBaHKe, X PAaHWJIMIIE U BCE 3arachl ObUTH MyCThI. [1o-
Ka OCHOBHOE HaceJieHUe MpeObIBAJIO B ITTYOOKOM CHe, paboure
KJIETKY OITyCTOIIVJIM BCE 3aIlachl XPaHWIUINA BO BPEMS CTPOH-
TeJIbCTBA NUIIeBoIa. KpoBsiHBIE KJIeTKU OOBUHSUTUCH B pacTpare
CpeNCTB MpeJHa3HAYaBIIMe ISl BCETO HACeJIeHHUs], JIOBEU BCIO
IMBUJIA3AIHIO 710 KPUTUIECKOTO cocTostHus. [TpaBsiiue Havamm
MOJIUTh CJIU3UCTHIX O TYMAaHUTAPHOU IOMOIIH, Te TaKXke Tepe-
’KUBAJIM TOJIOM, CIIOCOOCTBYIOIIHMIA K BBICBIXaHUIO OOOJIOYKH, HO
OHHU TIIATEIbHO CKPBIBAIN 3TO U TPeOOBAJIM, YTOOBI KJIETKH Jie-
MOHTHPOBAJIH KEJTYJOK, U TOT/IA CJIU3UCTBIE TIOMYMAIOT CTOMT JIK
BO300HOBJIATH JIPYKECKKE OTHOIIEHHS WJTH ITOpa HAa4aTh JIUKTO-



BaTh MPaBUJIa, OT rOJI0Ja CTBOJIOBbIE COIVIAIIAIMCH HA BCE YCIIO-
BUSI CJIM3UCTBIX, U BOT YK€ TOTOBBI Nepe/iaTh BJIACTb, KaK BHE-
3aITHO TIPUIIIE]T CUTHAJT U3 BEpXHEW 00JIaCTH cocyia
['moGasibHOE MOTEMIIeHNe BHI3BAJIO TAsTHUE JIETHUKOB U 00pa-
30BaBUIMIICS JIEASHOW KYIIOJ HaJl ITPYJOM Havyall OTTauBaTh, Karl-
JIM TIAJIAJTA CHAYaJIa PSIIOM B NPy, HO HE BIUTHIBAJIUCH, A MSTHA-
MU HAYMHAJI PACXOIUTHCS, OTpUIATEIbHAS SHEPTHUsl )KUBOM BO-
Jbl OTTAJIKMBAET TaJIyl0 BOJY OT ce0sl, U OHU CTEKAIOTCS pyYbeM
o miessaM. BooOre npya npencraBiisit u3 ceds Kpatep Ha BO3-
BBILIEHHOCTH, 40 MUJUIMOHOB JIET HAa3a,]] HEYTO U3 KOCMOCA yIajo
Ha 3Ty IJIaHeTy 00pa30BaB KpaTep, 3TO HEYTO He U3 00JIACTH MO-
JIEKYJISIPHBIX OOJIAKOB, MOCTIE MaJJeHUsI HeYTO 00pa30Bajo TaKylo
cyOCTaHIMIO, T/Ie HaXoauTcs Haml cocyn. Cam cocyp rorat cro-
Ja Onaroyapst MOIITHOMY IITOPMY, Koraa He mpesbiman 10 cm, a
KJIOTIBI HAIILJIM YTEPSHHBIN COCY/L 1O 3amaxy, TOJIbKO Terephb Tac-
KaTh MUIIY 7151 COCyAa JAajeKoBaTo oT nmodepexbs. bbiio npu-
HATO pelleHNe KJIONaMHU, BbICOCATh BCE 10 KAIUIM U BO3BpAIllaTh-
cs1 Ha IoOepeXbe B MOMCKAX HOBOU JKEPTBbI, HO K CYACTHIO JIJISI
cocy/ia HayvaJscsl JIEAHUKOBBIN MEPUOJ, U KJIOMbI OKUHYJIN ITO
Mecto. Tenepp npulilia BECHA, BBKUJIM JIM KJIombl? VI MoryT jin
oHu BepHyTbcs1? Cocyny He BBIKHUTH 0Oe3 MOAJEPKKH KJIOTOB.
EnuHCTBEHHBIE KTO CTPAJAeT OT JEMCTBUS KJIOMOB 9TO KPOBSIHBIE
KJIETKW, OHU HUKAK HE MOTYT CMUPUTHCS C TEM UTO UX MEJIEHHO
MOEAAI0T, OCTaJIbHBIM KJIETKaM HAIUIEBaTh, KOTOPbIE HE MMEIOT
MUTATEIbHON KPOBH, OHU PE3YJIbTaT IKCIIEPUMEHTA IPEBHEMIIIe-
IO KJIOTA, KOTOPBIN MYTEM CJUSHUS U CKPEITUBAHM S HECKOIBKUX



BUJIOB BBI3BAJI MyTAIIMIO MIEPBOHAYAILHOM PBIOBI, TETIEPh ITO CO-
CYIl M3 KOTOPOTO MOKHO IMUTh KPOBb, KJIOMIaM Oe3 Pa3HUIIbI U4TO
TBOPHTCSI BHYTPH COCY/IA, KaK U CJIM3KUCTast CyOCTaHIIUS He UMe-
Iolllee OTHOIIICHUE K pbiOe, HO SIBJISIETCS YacThlO €r0 M He TOJb-
KO CJIU3b, BHYTPU COCY/IA XKUBYT OAKTEPUU JAPYTUX BHUIOB KH-
BOTHBIX, U3 BCEX MEPEUUCICHHBIX TOJLKO KPOBb Hayasia caMo-
CTOSITEJIbHOE pa3BUTHE, KPOBb OPOCHJIA BBI30OB CHCTEME CO3/1aB
OpraHbl, HAUCIIOKHEHIIHI MEXaHU3M I10JI CUITY TOJIBKO IIPUPO]IE.
KoneuHo, B pbiOe ObUIM KOTJa-TO BCE STH OpPraHbl, HO OHU pac-
TBOPWJIMCH pajyl TUIa3Mbl BepabaThIBaONINi KpoBb. CaMo Bpe-
MsI CO3/IaJIO JKMU3Hb BHYTPU KPOBU, KPOBSTHBIE KJIETKU OKHUJIU T10-
CJICTHUMH, BeJJb KpOME CTBOJIOBBIX B COCY/Ie MPUCYTCTBYIOT OaK-
TePUU, KOTOPBIX CHEIaIbHO BHEPUIIH JIJI1 MUKPODIIOpPBI COCY-
JIa CBOETO pojia 000JI0UKa YTOOBI CO3/]aBaeMasi KpOBb HE BHITEKA-
J1a, GaKTEpUU JIO MIOSIBJIECHUSI CePIIla CaMU Pa3KIIKaIU KPOBb TSI
KJIOTIOB, TeTlepb BCE M3MEHWIOCh, HO Y CITU3KCThIC 32 MUJUIMOHBI
JIET Pa3BUJIUCh, CO3JIAB MBIIIIIbI TSI TIEPEABUKEHHUSI COCY/Ia, OHU
TaK)Xe YKPEIWJIA CaM COCY/T OT BHEITHUX (PAKTOPOB MPUPOIbI

I'masa Illecrasa. HoBbnii UcTounuk Innnn.

Bot yxe pasropaioiuiicsi MATex, Tjie BOOPYKEHHbIE CITU3H-
CTBIE CaMU IIUTM Pa3pyllaTh KEIyIOK, TOJOTHbIC KJIETKHU JIUIIb
HAOJTIOIAIM U CXOAMJIM C YMa OT TOJIOfIa, BECh BHYTPEHHUIN MU
YHUXKAJICS Tepe;] CIM3UCTHIMU IPOCSI HEMHOT'O €/Tbl, TOJIOJ KOCHIT
MUUIMApIaMH KJIETOK, CMEPTh HACTYIIaJia Mo BCEMY COCYIy, KakK
BJIPYT MPHIIE]T CUTHAT U3 BEpXHEW 00J1acTh cocy/a.

Karumu ¢ tasimero JiemHyKa Karaiyd Ha COCY[I, OHA Karuls To-



najga B OTBEpPCTHE He JAOCTpouBIero pra. OTKPBITHINA MPOXOM
OXPaHSICA TOJIE3HBIMU OAKTepPUSAMU, IMEHHO OHU TIOHAJIN CHUT-
HaJI, HO TYT JKe TIPHUIIes JPYroil CUrHaJl, CHEXXHBIA CBOJ 00pY-
IIWJICS IPSIMO Ha COCY/I, MOKphIBast Bcero cHerom. [IpotuBobdop-
CTBYIOIIIME CTOPOHBI 3a0bUTM O PA3HOIIACUSX, CIIM3UCTHIE Cpa3y
MOMYAJTUCh K BHEITHEeW 000JI0UKe PacKphIBaTh TOPHI ISl TIPH-
HATHUS KUBUTEIIBHOW Biiark. PoToBas mojocts mocie oopyie-
HUs Takke Oblja 3all0JTHeHA CHErOM, BHYTPEHHSISI TeMIieparypa
TIOMOIJIa PACTOIUTh Jie/l, U BOT MepBble KAIIM Havyajdu CTEKaTh
1O TIUITIEBO/TY B HATIPABJIEHHUH KeJTy/IKa, 3TO ObLIIO CriaceHue /st
BCEW LIMBWIM3ALIMK COCY/Ia

Cnuzucthle ¥ KPOBSIHBIE 3aKJIIOUWIM TEPEMUPHUE TOCPE-
CTBOM CTBOJIOBBIX, JOTOBOPWJIMChH O €IMHOU IIEHOBOM TOJIUTHKE
Ha MPOU3BOIUMBbIE POYKTHI, HECMOTPS HAa TO YTO 0O0JIOUKA I10-
Jyuusia OOJIBIITYIO YaCTh CHEra, B OTJIMYMU OT PTa Ky/a Mora Ko-
MOK CHera, HO TIpoIiecc NnepepadboTKU CIM3UCTBIX TTPOIYKTOB IH-
TaHWs1 OYeHb JOJITUI B OTJIMYKE OT XKeJTy/IKa, IJie pacCTaBIIUICS
CHET y3Ke pacripeessiyics Mex 1y kietkamu. CHer ObuT OueHb 00-
raT roJie3HbIMU MUHEpPAJIaMHU, B ITPOIIECCE MepeBapUBaHUSI KJIET-
KM CJIy4ailHO BBISIBUJIM MPUILETBIEB U3 KOCMOCA, 3TU KaJsblie-
BUJIHbIE OAKTEpUU, KOrJa KOJOHM3UPOBAJIM TUIAHETY ObUTH 3a-
KOHCEpPBUPOBaHbI BeuHoU Mep3norou. [1nanera 3a 170 mummo-
HOB JIET YK€ OTTauBaJla M BHOBb 3aMep3alia, 3TU KOJIOHU3ATOPBI
HE yCreJid MPOHUKHYTh B OPraHU3Mbl KMBOTHBIX, TaK KaK Me-
CTOM TIOCaJIKM OblTa Oe3KU3HEHHAS CYIIIA, U, K YIUBJICHUIO, OHU
OXWJIM B KUCJIOTHOH Cpefie JKeJy/Ka, UX cpa3y e JIOCTaBWIIU K



TIPaBSAIIAM

[MTpaBsiye CTBOJIOBBIE KJIETKHU 3TO Te ke KaJIbIIeBU/IHbIE OaK-
TepuH, IyTeM SBOJIIOIIUY OHU MPEO0OPA30BATIUCH B JKUBBIE KJIETKU
OpraHu3Ma 1 3aHsUIA BEIYIIYI0 pOJib B KU3HEICATETbHOCTUA Op-
raHn3Ma, TOJIbKO OHU OBUTH B TeJie JPYroro OpraHu3Ma, ApeBHUN
KJIOI M3BJIEK OpraH M3 YMUPAIOIIEero pakooOpa3Horo 1 jaj BTO-
PO¥ IIAHC BIMBAsi MO3TOBYIO KUAKOCTh B COCY/I, TAK KaK CTBOJIO-
BbI€ KJIETKM TOTO KMBOTHOTO BhIpaOaThiBaJId KPOBb, IJIsI KJIOMA
9TO OblJIa He TIepBasi TIONBITKA, COTHY TIOIBITOK HE MPUKUBAJTUCH,
MOKa TOT APEBHEUIIMM U YMHBIN KJION HE HAILIEN MMOIXOISIIETO.
Kaxpiil Kycouek cocyzia OT pa3HbIX KUBOTHBIX BOCCOETUHSLICS
B €/IMHBIA OPraHU3M, TeTlepb COCY/ Hauajl CBOE pa3BHUTHE.

Korpa vMMyHHBIE CONIATHl IPUBEIN KaJIBIIEBUIHBIX OaKTe-
puid, paBsIIye MPU3HAIN B HUX CBOMX COOpPAThEB W MTPUHSLITH C
OonbiuM paaymeM. [IpaBsinue Hekora OObIYHbIe OAKTepHH,
Ternepb Mpeodpa3oBAIMCh B HaCTOsAIIME KJeTku. CaMu OakTepuun
JaBHO YMEPJIH, HO OPraHU3MBbI IPEX e YeM yMUPATh OT CTAPOCTH
Pa3MHOXAJUCh TIOJIOBBIM IyTEM U NepeJaBaid reHbl U UH(OP-
Mario Oy/IyIemMy MoToMCTBY, IOTOMY 3a 170 MUJUTMOHOB JIeT,
rocjie MWUTMOHOB CIIApUBAHUM M 3a4aTHisi, OT OaKTepHil ocTa-
Jock Tonbko uHpopmanus u red JHK, yBuaeB kuBbIxX Kaliblie-
BUJIHBIX OaKTEpUH, MpaBsIIye ObUTH yIUBJIEHBI KAK OHU 32 CTOJTb-
KO JIeT BbDKWIM, HO 3Hasl KakoW uHpopmaimennt o0naganT 3T
OakTepuH, MpaBsIre OYeHb 0OPaIOBAJIKCh, BE/Ib KAJIbIICBUIHbIE
Hecau B ceOe (hopMysTy KOCTeH, Oyaroapsi STUM 3HaHUSIM Opra-
HU3MBI OOpEJN CKeJIET M OpraHbl HEPBHOUM CHCTEMbI KOHTPOJIH-



pyiolieil Bcemu opraHamu. Takyio HHGOPMAIMIO YTPATHIIU TTPpa-
BSIIIIME U TTO9TOMY IPOILIECC IBOMIOLIMU 3aTSHYJICS HA MUJLTUOHBI
JieT, OJ1aro cocyj1 He yMHpaJI OT CTapoCTH O1arofapsi ’KUBOU BOJIE.

[MarpuoTnyHble MpaBsIKe YCTYUIN MECTO B ITPaBJICHUH, pa-
I ob1iero Oyara BCe IMBHIIM3AIAN KaJIbLIEBUIHBIM OaKTEpH-
sIM, TOJIBKO HE BCE CMHUPWJIMCh C TAaKUM pellleHUeM, Be/b JIBe
CWJIbHBIE JIEPKaBbl CTPEMIJTUCH B3Th BEPXOBEHCTBO, U BO BpeM s
60pbOBI KasK/IbIH Pa3 YCOBEPIIIEHCTBOBAIM COCY/I CO3/1aBasi HEUTO
HOBOE, YTO CTABUT TOTO UJIM MHOTO Ha BEAYIILYI0 poiib. KpoBsiHbie
Y CJIM3UCTHIE 1T 10 CBOEMY IyTH, Pald MOHOIOJIMU HaJl BCEM
COCYJIOM, TeTIepb MOSIBUJIMICh STU KAJTbIIEBU/IHBIC OaKTEpUH 00J1a-
JAIOIIUMH YHUKAIbHBIMUA 3HAHUSIMU, OHU TaKke ObUTH CHITbHBI U
MOT'YIIIECTBEHHBI, IIPOCTO HE TIOKA3bIBAJIM CBOIO CYIITHOCTh, OHU
TIOKa M3yJaii OOCTAaHOBKY, ITPUBHIKASI K HOBOU CpeJie, B IOCTIe/I-
CTBUM POAHBIM TOMOM

HoBele npaBsiiye B OTIMYKE OT MPEAbIAYIIMX HavaId U3y-
Yyarh CTPYKTYpy NMILEBOJA M POTOBOU MOJIOCTH, KyAa CIydaii-
HO TIOMA/1aeT MUIIA, Be/Ib MPOIILIO HECKOJIBKO HeJleNb, BCE JaBHO
pacrasiyio, a Muia cama B poT He 3aJIe3€T, U BOKPYT HUYEro Ku-
BOTO, BCSI )KMBHOCTh Ha TOOepexbe B JBALIATH KM, TeM Oosee
OHH B TIOJTy3aKPBITOM KpaTepe C BOIOW KOTOpasi BCEX OTTAJIKH-
BAeT U XOPOIIIO IEPKUT COCYJ KOTOPbI OYKBaJIbHO BPOC B TIOU-
By. [l;1s1 cocyaa MHOrO He Haflo, Ta BOJA UTO CIYYaiHO TMOMAjo
B POT, XBaTUT Ha HECKOJIbKO JIET, IJTIOC TE 3arachl 4TO Mepepa-
OOTaIOT CJIM3UCTHIC, eIIE HECKOIBKO JIET, HO JKUTEJISIM MEPekKUB-
I TOJION HYKHO yMath o OyayiieM. C TaKUMU BBICKA3bIBAHH-



SIMM BBICTYTIQJIM HOBBIE MPABSIIIIME, KOrJa ecTh 00IIee HarpasJie-
HUe 320bIBaCIb O PA3HOIIACUSX, KJIIETKU BUJIEN B 9THX OaKTe-
pUSIX Pa3yMHBIX CYILECTB, CIIOCOOHBIE IOMOYb B 9TOM BOIIPOCE,
MX OCHOBHAs 3aJaya CO3/1aHUs CKeJeTa JIJIsl OpraHu3Ma HOCUTe-
JIs1, €CJTU €CTh OJIaroNpUsITHBIC YCIOBUSI, HO KAJbLIEBUIHBIM JI0-
CTaJICs1 HETIOJIBMKHBII OBOIILI, KOTOPBIA BEUHO KaJTyeTCs Ha TOJI0[
Y 3TU CJIOXKHBIE 3a/1a44 JOJIKHBI pelliaTh KaJIbIIEBUIHbIE HA TTPa-
Bax IMpaBsLIMX.

YuuThiBast CJIOKUBILYIO CUTYAlMIO, KAJIbLIEBUHbIE HA BPEMsI
3a0BbLTM O CBOMX IUIAHAX HA CO3/IaHUE CKeJIeTa M HEpPBHOM CHCTe-
MBI, TeM OeJiee ISl KOCTel HyKeH CTPOUTEIIbHBINA MaTepuall, J0-
ObiBaeMbIil U3 nuiy. [To3TOMy OCHOBATENHHO 3aKPENUBIINCH Y
BJIACTU OHU M3/1aJIM TOCYJAPCTBEHHBIN yKa3 Ha 00yCTPONCTBO PO-
TOBOW MOJIOCTH U MUILEBOAA, HE KaJies] peCypcoB pajiv IpoLBe-
Tanus Oyaymiero. [Toce ykasza mpaBsimuyx ObUIM 3a1€CTBOBAHBI
BCE KJIETKM Ha IPaHAMO03HOE CTPOUTENILCTBO BEKA, KOTOPBIM pac-
TSIHYJICS Ha MSITh THICSY JIET, TOJILKO CJIyYaiiHOCTH CHacajiv COCY[L
OT roJIoAHOM cMmepTu. brarogaps BeTpaM HeCyllyio Mblib, YTO-
TO MOMAJIAJI0 B OTBEPCTUE, Be/b B MU IIOMUMO KaMellleK ObUIr
U (pparMeHThl XUTUHOBBIX 000JIOUEK MEPTBBIX KMBOTHBIX, MHO-
rAa MOMNaJaiuch SIMIA WM BbICOXIINE JTUUYMHKU KYUKOB, SIBJIE-
HHE JJOBOJIbHO PEJIKOE, HO OU€Hb LIEHHOE ISl )KU3HEIEATEIbHO-
CTH COCYJa, JaXe B MBUTbHBIX KaMEIIKax ObUIN MOJIC3HbIe MUHE-
paJibl, 10’1 BHINAAATIHN IOBOJIBHO PEIKO

B TeyeHun cTpouTenscTBa pOTOBOM MONIOCTH, ObUT OIUH CITY-
Jaii. B kpatep ynas 3a0ayIuBIIMIACS KYUIOK, CyOCTaHIIUS JKUBOU



BOJIbI HE JJAJIO *KYUKY TIOTPY3UThCSI B BOAY U JIa)Ke UCTIUTh, CIIOB-
HO ObLTa pe3WHOBast, XOMUTh 1O Hell ObUTO HEeYTOOHO, HO XKyuKa
MIPUBJIEKJIA CJIU3b COCY/a, OH KOe-Kak J00pelt 0 1IeHTpa mpyaa
1 3a0paJicsl Ha COCy/l M HavaJl Moearh Cliv3b, ToKa He 3a0pascs
Ha caMBbIil KyTodn, rje Obuto oTBepcTre. JIIOOMBITCTBO 3aCTaBy-
JI0 KyYKa 3arisiHyTh BHYTPb, JJIs COCylIa 3Ta ObUIa efa, HO He
umMest 3yOOB M Ir'yO 4TOOBI 3aliepeTh KyUKa, KIETKU TOJIBKO (Pop-
MHPOBAJIM MBIIIIEYHYIO CTPYKTYPY POTOBOM TOJIOCTH U IMUIIEBO-
Ja. YBUJEB KydKa KJIETKU, HA4YaJId CKUMATh POTOBYIO TOJIOCTh,
HO XKyYOK, ITOYyBCTBOBAB OIACHOCTh OBICTPO BbIJIE3 U3 OTBEP-
ctust. [losiBleHUsT TaKOW KAJIOPUMHOW MWLM JIMIIHUKM pa3 MOj-
TBEPXk/IaeT O HEOOXOIUMOCTH YCOBEPIIIEHCTBOBATH POTOBYIO TIO-
JIOCTh U JaTh CTUMYJI TeM, KTO COMHEBAJICSI B PEIIEHUSIX MPaBsI-
IUX, PAOOTHI MPOIOIKUIIUCH C TBOWHBIM YCUITAEM

Tak 3a MATH ThICSY JIeT Onaroapsi 3HAHUSM KaJIbLICBHUTHBIX
B cocyjie 00pa3oBajiach MbIIIIEYHas] POTOBAs MOJIOCTh U TIO00ue
SI3bIKA, KOTOPBIN JIOJDKEH BTATUBATDH KEPTBY B MHUIEBOM, KOTO-
PBIi TO’Ke OOHOBHJICSI MBIIIEYHOW CTPYKTYPOW, CTEHKH IHIIIe-
BOJIa ObLTM YKpEIJIeHbl, KaK U POTOBAas TIOJIOCTh YTOOBI JIAMKH
’KyUKOB HE MOIJIM MOBPEIUTh TKaHU. [{J1 9THX 11esielt OblIn Ha-
TIpaBJICHBI KPOBSIHbIE apTePUM HAKAYMBAIOIIMA MBI CUJION
Y CO3/IaHbl BO3YIIHbIE KAHAJIBI AJIsI CKUMAHUS U Pa3KMMaHUSI.
CroXHBIE CTPYKTYPbI KANWLISIPOB Y BEH ObLIT HEOOXOIUMBI 1151
JABJIEHUS] Y TIepeMEIleHUs] KUBOTO, a 3HAYUT CHUJIBHOTO CYIIe-
CTBa, COCYy/l HE MOT YOWTh TOTO WJIM MHOTO CYILECTBA, TOJIBKO
€CTb ’KMBbEM U HAJESATHCS, UTO XKYUOK 33JJOXHETCS B MMUIIEBOJE,



npex/e YeM MOoNacTb B KUCJIOTHYIO cpedy *kenyaka. [ns crpo-
UTEJILCTBA TAKKe ObUIM MOAKIIOYEHBI CIIM3UCTHIC, 3a/jaueidl KOTO-
PBIX CO3JaTh CKOJIbKEHHUE MONAAAIINX U MOLACPKUBATh MHUIIIE-
BOJ, BCErJja BJIA)KHBIM, KaK B IIPMHLIMIIE U POTOBYIO MOJIOCTb, HO
TaM 110 (popMyJie KaJblIEBUIHBIX U IyTEM COEJUHEHNI Oblia CO-
3[]aHa CJTIOHA W3 CIM3UCTHIX U OakTepuid. Pomb OakTepuii Takxe
ObUTa BBIIETIEHUEM OCOOOr0 3araxa 4rto MpUBJIEKaIo Obl J00o-
IBITHBIX, ¥ HAKOHEI] B CAMOM KOHIIE CTPOUTENbCTBA ObLTH ChOp-
MHPOBaHbI I'yObl 3aKPHIBAIOIIIEE OTBEPCTHE
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