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«Jletn Tombl, PoxxaenHbie B OrHe» - HayYHO-(haHTACTUYECKU MaJIeo-
TEXHOTPUJLIEP, ONMUCHIBAIOIINI UCTOPUIO 3EMHOW KU3HU OT 3apOKICHUS MIEPBBIX
npokapuot Jo uudgpooro kpusuca X XI Beka.lloBecTBoBaHME BeeTcs yepe3
npu3My OUO-KUOEPHETUYECKUX MTPOTOKOJIOB, T/i€ SBOJIOIMOHHBIE U3MEHEHUSI

- OT 3HA0CUMOMO3a U (POPMUPOBAHUS TUIALICHTHI JO TEHETUYECKOTO CIUSHUS C
HEeaHJIepPTaJIbIIAMU U HEOJMTUYECKOM PEBOJIIOLIMY - TTOKa3aHbl KAK CICTEMHbBIE
JIOTH YCJIOKHSIOIIErOCsl KJIETOUHOro mraMma «JIokw».JJaHHbIN LUK SBJISIETCS
KOJUIEKTUBHBIM MTPOCBETUTEIbCKUM MMPOEKTOM, OOBEAUHSIIONIMM HAKOTLJICHHbIS
MOKOJICHUSIMU Hay4HbI€ 3HAHWS B 00JIACTU ITUTOJIOTHH, TTAJIEOHTOJIOTUH,
HEeWpPOOUOJIOTMY U UCTOPUUECKOTO MaTeprain3ma. TeKCT co3aH /11l CBOOOIHOrO
pacrpocTpaHeHusl, IBJIseTCs 0e3B03Me3/IHbIM JOCTOSTHUEM U TTPUHIIUTTHAILHO
3aIlIMIIEH OT JIIDOOro KOMMEPYECKOro MPUCBOSHHUSI UJIM OTPaHUYEHH s TOCTYIIA.
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h. hargluk. «Jletu Tembl, Poxnennsie B OrHe»

hargluk
et Tombl, Poxkaennnie B Orue

I'maBa 1

XPOHUKA 3AMKA JIOKU // PASIEJI 1.1: BEKTOP IN®®Y3UN

Mup cocrosin U3 1aBJIeHUS U BKyCA.

Ha rimyOune yeTsipex ThICSY METPOB Hajl 00osoukoi JIoku Jieskasia Tomia nepBoObITHOTO OKe-
aHa - YepHas, TsKesas, BecAlas MUUTMOHbI TOHH. DTO KOJIOCCAJILHOE JIaBJICHHE HE MTPUKUMAJIO €r0
K 623aJIbTOBOMY JIHY, OHO JIEPKAJIO €r0 B UI€aIbHOM, TUIOTHOM T'MIPOCTATUYECKOM PaBHOBECHU. Y
Hero He OBUIO IJ1a3, HO OH «BUJIE» OKPYXaloIee MPOCTPAHCTBO B OE3yITPEYHOM TPEXMEPHOM pa3-
pellieHrH Yepe3 TPHULTUOHBI OEJIKOBBIX PEIeNTOPOB, YCEMBAIOIIMX €ro BHEIIHIOW OPOHIO.

B ero mMupe He CyIecTBOBaJIO MOHSTUI «IIPaBO», «JIEBO», «BEPX» WM «HU3». DBIIM TOIBKO
JBa BEKTOpa cyuiectBoBanus: Tema u ['paaneHT.

[CUCTEMHBIM CTATYC // CPEJA OBUTAHUA]

Koopounamui: Cyo0yxuuonnas 30Ha, meKmoHuuecKuii paznom.

Ceemosoit nomox: 0.0 niokc (Abconiomuas onmuueckast U30NSUUSL).

Paouavyuonnwtit gpon: Cmadunvhviii.

Ocnognoit cyocmpam: Booopoo, ceposodopod, 08yxeaneHmHoe dHcene3o.

Jloku MepHO Bpaian OeIKOBBIMU KI'YTUKAMU - CBOMMM MOJIEKYJISIPHBIMU JABUTaTeNsIMU,
WCMOJIBb3YIOUMMU IMPOTOHHBIA NOTEHLIMAJ, YAECPKMBasl MO3ULMIO B TpocTpaHcTBe. OH Haxoouics y
camoro nopHoxus Bennkoro 3amka.

JIJ1s1 TUIIOTETUYECKOrO YeJI0BEUECKOro Ifa3a 3TO MECTO BBINISIIENO Obl KaK COPOKaMeTpoBasi
KOHWYecKasi TpyOa U3 4epHoro Ga3ayibTa M MUPUTA, M3BEpramomas B BoAy KJIyObl IIEperpeToro, Mac-
astHKECTOrO paccora. Ho st Jloku u ero koimoHnu 3aMok ObLT 00MTaeMoii BeelleHHOH. M3 xkepria 3toro
noA3eMHOro BynkaHa Owia KusHp. OHa maxJia ropsauM BOAOPOIOM, CJIaJJKOBATOM 3eMEHTAPHON
CEpOU U COJIEHbIM, PACTBOPEHHBIM B BOJIE KEJIE30M.

Bokpyr Jloku nynscupoBan Benukuii KBopym. Tloutn GeckpaiiHuii Merarnoiauc u3 TpULIMo-
HOB POJICTBEHHBIX KJIETOK. OHM OOMEHUBATMCH CUTHAJIAMU €KECEKYH/IHO, BHIOPACHIBAs B BOIY KarlIH
nenTuaHbIX nuceM. Boga Bokpyr JIoku Obla IyCTOM U CBHITOM OT 9TOr0 OECKOHEYHOTO XUMUYECKOTO
mertota: «[loTok crabunen», «Temmneparypa uaeanbHa», «Mbl KUBB», «Mbl B 6€30MaCHOCTH».ITO
obL1 305m0T0M BeK ThMbl. Dmoxa aOCOMOTHOTO, CHITOrO MOKOS, JJIUBINASCA COTHU MWLIMOHOB JIET.
[Tnanera npuHamiexana UM, aHaIpodam - AeTsaM Teruia u cepbl. OHU MCKPEHHE BEPWIU, UTO ITOT
TETUIbIA METAHOBBIN pail mpeOyaeT BOBEK.
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I'maBa 2

XPOHUKA 3AMKA JIOKU // PASJIEJI 1.2: APXUTEKTYPA HIUTA/IEJIN

KusHp BHYTpM 3amMKa He OblJIa XaOTUYHBIM OpOXKEHHEM - OHA TOMYMHSLIACH CTPOXKAWIIECH
apxutektype KBopyma 1 3akoHaM TepMOJAMHAMUKHU.

Jloku ObL1 BeUK 1 cBoero BpemeHu. OH 3aHMMaJl BEpXHHUI spyc B 0a3aIbTOBOM paccesnHe,
KOTOPYIO MOXXHO ObLJIO Ha3BaTh «MH)XEHEPHBIM CEKTOPOM». B oTiinune oT MUUTHApAOB TPUMHUTHB-
HBIX, MEJIKMX MaJIoueK U cep, KOTopble MPOCTO AperoBaId M0 TEYSHUIO U MACCUBHO BIUTHIBAIN
cyabdupl, JIoku ObUT CI0KHBIM TUranToM. Ero numnumHast MemOpaHa oOJajaia yHUKaIbHBIM CBOM-
CTBOM: OHa MOIJIa U3rHOaThCsl, 00pa3ys JJIMHHBIE, MOJIbIe JIOBUME CETH - MOIUAIbHbIC HUTH.

TH HUTH OIyTHIBAIN 0A3aJIbTOBYIO CKaJly, KaK BAaHTOBBIE KaHATBI )KUBOro Mocta. [1o HuM,
CJIOBHO MO KOHBEUepaM, IBUTAIUCH TPY3bl, a caM JIOKM BBINOHST POJIb IIAaBHOTO JIOTUCTUYECKOTO
y3J1a CeKTopa.

[TEXHUYECKWI CIIEKTP BHYTPEHHUX ITPOLIECCOB]:

Anepeemuueckue waxmol. Kasxcoyo munaucexyndy Jloku credun 3a pazHocmvio nomeHuu-
anoe Ha ceoeli oouuske. CHapyoicu, 8 okeare, 800a Oblna KUCAOU U XON00HOU. Buympu ezo mena
cpeda ocmasandace WeaouHol. Ima pasHuua 3apsi008 3acmasnsing epauamscs Mutauonolt AT@O-
CUHMA3 - KPOULEUHBIX POMOPHBIX O8Uzamenell, 6CMPOEHHbIX 8 €20 Koicy. OHU 2ydenu Ha K8AHMOBOM
yposne, wmamnysi morekyavt AT® - 2naenyio eanromy sxcusu. IIpocadka Hanpsiicenusi o3Hauana
Obl HeMeONeHHbIT a8mou3, noIMomy JIoku noCmMosHHO OANAHCUPOBAN HA 2PAHU 20PSUE20 BYAKAHU-
UecK020 8bIXA0NA U NEOSHOU OKeAHCKOU Oe30HbL.

Jlorneruka u Be3uKyJibl. Boxpye JIoku Konowuiucs memanozeHvl - Meakue, 1opkue dakme-
puu Opyz020 wimamma. OHu Oblau «uwaxmepamu» 3amkad. OHU NOZAOWANU YeNeKUCABLI 243 U 8000POO,
evloensist Memar. JIoku Haxoouncs ¢ HUMU 8 CUMOUO3e CMapo2o MUNA: OH OeAUNCS C HUMU PEOKUMU
AMUHOKUCAOMAMU, KOMOPble CUHME3UPOBAN CAM, 4 83AMEH 3a21aMmbl8dn UX gvloeneHus. OOMeH uen
uepes Ge3UKYbL - 2epMemUUHbLE MeMOPAHHble KOHmeliHepbl. JIoKu 0omnoukogulean om cedsi ny3vlpex ¢
0enKoM, 8b10PACHIBAN €20 8 NOMOK, U MOM HAXOOUN a0pecama no XUMU4ecKkomy mapkepy. Imo ovira
Oe3ynpeurasi, Gecnepedotinas NoUmMoeas CUCmemd.

3awuma nepumempa. Bpemsi om epemenu noguue numu Jloku coopozanuce. 3mo o3nauano,
UMmo Ha €20 MePPUMopPUIo NLIMArOMCsi NPOPEAMBCSL YYNHCAKU - OPOOsTUUE UMAMMbL SIKCMPemohunos
U3 OANbHUX OOHHLIX PasHUH. OHU NLIMAAUCL NPUKPENUMbCSL K €20 MeMopate, umoodbl npooums eé
U 8binums yumonaazmy. JIoku peazuposan MeHOBEHHO: €20 peuenmopvl PAcnO3HABANU YYHCEPOOHBIL
0eN0K, U OH 8bICMPENUBANL 8 CPEDY 3ANNOM OOOPOHUMENLHBIX (PEPMEHMOB - MONEKYASPHBIX HOWCHUL,
Komopble OYK8ANbHO KPOMCAAU 0O0N0UKU A2Peccopo8 HA OMOeNbHble AMUHOKUCAOMDL.

Ero IHK - ruranrtckasi KoiblieBasi XpOMOCOMa B CAMOM LIEHTPE KJIETKU - MEPHO PEILTULIMPO-
BaJIach, KOMUPYs UHCTPYKIMU TSI IOAJEPKAHUS STOTO KOJIOCCATBHOIO nopsiika. Mupuaasl JIoku-
apxei iepXkaji Ha CBOMX Iuieyax Bech 3aMoK. OHU YMCTUIIM KaHAJIbl, paclIpeesisLTi TeTio, CTPOUIN
HOBBIE 0a3aJIbTOBBIE HAPOCTHI 32 CUET OCAXKICHUSI MHUHEPAJIOB.

Jloku pacripaBisl MeMOpaHHbIe HUTH, BOUpasi OuepeIHyI0 MOpIHIo chipbsi. OH ObuT chIT. OH
ObL1 criokoeH. OH ellle He 3HaJl, YTO B MATH KMJIOMETPAax HaJl ero rojioBoOM, Y CaMOl KPOMKH 4ykOro,
Iyraionero Heba, MUUTMAPIIBI KPOIIEYHBIX CUHE-3€JIEHbIX MyTAHTOB YKe CIIEJIaId CBOU MEePBbIi KOJI-
JIEKTUBHBIN BIOX.
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I'nmaBa 3

XPOHUKA 3AMKA JIOKMU // PASAEJI 1.3: UCKAZKEHUE CUT'HAJIA

Jloku morneITaszcs MHUIMMPOBATh CTAHAAPTHYIO MpoUeaypy KBOpyM-ceHcuHra. MHdopmaru-
oHHbIi ockosiok PHK, npuHeceHHslil TeueHreM, TpeboBai Bepupukayu. OH yrnakoBal 4yxepoa-
HYIO LIETIOYKY HYKJIEOTUIOB B CUTHAJIbHYIO BE3UKYIy, TOMETHI €€ (pepMeHTHBIM MapkepoM «KPU-
TUYECKAS YTPO3A» 1 BHIOPOCHIT B LICHTPAJIbHYIO JIOTHCTUIECKYI0 MarkcTpaib 3aMKa.

OOBIYHO TAKOW CUIHAJ AOXOAWJI [0 sApa KOJIOHUM 32 HECKOJIBKO MUHYT, BbI3bIBasi KACKAIHBII
OTBET MIWUIMApAOB cocesiell. Ho B 3TOT pa3 Be3ukyna ucuesna B IyCcToTe.

Kananbl cBaA3u Obul 3a0MTH. BMECTO 4YeTKMX, CTPYKTYPUPOBAHHBIX NMENTUHBIX MUCEM W3
[TyOMH OKeaHa IieJl CTUIOITHON XUMUYEeCKUN «Oesblid myM». TPH/UTMOHBI IPUMUTHBHBIX OaKTEpUii
nieprMeTpa BHIOpAchBAIM B BOJY XaOTHUHbBIE MAapKephl cTpecca. DTO He ObLIM OCMBICIIEHHbIE CO00-
IIEHM S, 9TO ObLI CJIENOM, aBTOMaTUYECKUI KPUK MUJUIMOHOB YMHPAIOILMX CUCTEM.

[MOHUTOPUHI" CPE[Ibl: KPUTNYECKUE N3MEHEHUN ]

Temnepamypa npudounozo paccoaa: -1.2°C (Iladenue Hudice Hopmbl)

Konuenmpauus pacmeopennozo aodopooa: -14% (Hcmowierue ucmounuxa)

Honnwit 6aranc: Hapywen

Jloku 3ahukcrpoBalt, 4To Oa3aIbTOBAsI CTeHa 3aMKa OoJibie He pacteT. ['opsiuuii BBIXJION BYJI-
KaHa, MX BEYHbII ICTOYHUK )KU3HH, HA4aJl OCTHIBATh. V13-32 17100 TbHBIX N3MEHEHHIA B BEPXHUX CIIOSIX
OKeaHa TEeKTOHWYECKHE IUTUTHI CMEIaJIiCh, U TUIPOTEPMaIbHbIE KaHaJIbl 3a0MBAJIMCh OCA/IKOM.

Ho cambIM cTpaiiiHbIM ObLT BKYC BOJIBI.

PactBopeHHoe aByxBanenTHoe kene3o (Fe?), koropoe JIOKM HCTIONBL30BA A CTAOUIM3AIAY
CBOE MeMOpaHbI ¥ TMTAaHUsI BHYTPEHHUX TYpOWH, CTPEMHTEIbHO Hcue3asio 13 OyaboHa. Bona Tepsiia
CBOW ITPUBBIYHBIN, I'YCTOM METAJUTMUECKUN TPUBKYC, CTAHOBSICh IPECHOM, ITYCTOM U ITPO3PAYHOM.

Ha Jlokuapxeto omyctuiach jieisiHasi, Oe3MoJBHAsI aOuccanbHasi HOUb. TedueHue Ooblle He
Hecso chITocTb. OHO HECTIO MyCTOTY.

Bekrop [Inddy3un BriepBbie B NCTOPUH TUIAHETHI pa3BEPHYJICS B 00paTHYI0 cTOpoHy. CMepTh
OoJblIIe HE I11IJ1a CHU3Y, U3 pacKajeHHbIX Heap 3emuin. CMepTh MeIEHHO, HO HEOTBPATUMO OITyCKa-
Jach ¢ Hebec.
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I'naBa 4

XPOHUKA 3AMKA JIOKMU // PASJIEJI 1.4: HIEINIOT U3 TKAHU

MupopMalioHHbIN KOJUIATC pa3BUBAJICS MO KCIIOHEHTe. JIOKU yaep:KuBa MO3ULIUIO Y OCThI-
Baiolier 0a3aJIbTOBOM CTEHBI, HO €r0 MOAXAIbHbIe HUTH YJIABIMBAIM XaOTHYHBIE, PBAHbIE MYIbCAIIUH.
Tkanp KBopyma - Hekorzna enuHasi, UeaabHO CUHXpPOHU3UPOBAHHASI CETh XUMUYECKOro oOMeHa -
pBaJIach Ha KYCKH.

CBepxy, U3 JIeASHBIX U MTPO3PAUHbIX CIOEB BOABI, Kyda OOUTATENU AHA HUKOTJA He MOJHUMA-
JICh, HAYAJIU OITyCKAThCsl OEKEHIIbI.

370 OBLIM ITAMMBI CY/Tb(aTpeyKTOPOB U MeTHIaMUHHBIX OakTepuil. Ho Jloku enBa y3HaBan
ux. VIx BHenHue 000710uKy ObUTH JepopMUpOBaHbL. BeKoBbIe perenTopsl, 0OBIYHO YyTKUE U aKKY-
paTtHble, OTUIABUIIUCH U MPEBPATUIIHCH B OecpopMeHHbIe KOHITIOMepaThl. MHOTHE KJIETKH JBUTATUChH
Xa0TUYHO, UX KTYTUKOBbIE MOTOPHI padOTaIM HA U3HOC, COPBAHHBIE C TOPMO3HBIX MEXaHU3MOB KJle-
TOYHBIM CTPECCOM.

[AHAJIN3 BUOITPOB // BHEIITHUI IITAMM-BEKEHEIL]]

Mopdghonozus: Hapywena. Jluszuc cmenok na yposte 34 %.

Xumuueckuil caed: IxcmpemanvHo 8b1COKASE KOHUEHMPAUUS 2ZUOPONEPOKCUO0B.

Tun nospesicoenus: Paouayuonno-oxucaumenvuslii uWox.

OpuH u3 6exeHneB - AeopMUpPOBaHHAS, Pa3AyTasl KJIETKA-TUTaHT - 3a]ieJ1 MOJUAIbHYI0 HUTh
Jloku. B MOMEHT KOHTaKTa MeX/1y UX MeMOpaHaMH ITPOM30IIIe]T aBTOMATUIECKUI BHIOPOC CUTHAIT-
HBIX BE3UKYJI. DTO He ObUIO IIMBUJIM30BAHHBIM IMUCHMOM. DTO ObLT MEHTAIBHBIN yap, MTAaHUYECKUI
cOpOC TaHHBIX yracarolei CCTEMBI.

Jloku BniTan Be3ukysbl, u ero konbiieast JJHK cogpornynacek ot kackaaa 4yKux BOCHOMUHA-
HUM.

[epen ero «B30poM» pa3BepHyJach KAPTUHA BEPXHUX CIOEB OKeaHa. JIOKM HUKOra He BUJIEN
COJTHIIA, HO Yepe3 pelienTopbl OeKeHIIa OH OIIYTUJI €r0 KaK HEBBIHOCUMYIO, BBUKUTAIOIIYIO PaHAIIHIO.
Ho crparmmnee xecTkoro yiapTpaduosieTa OblIo TO, YTO IPOUCXOTUIIO C CAMOW BOJOU. MUpHabl OTHO-
KJIETOUHBIX CYIIECTB HOBOTO THIIA - [IMAHOOAKTEPUH - 3aIOJIOHIIIN 3epKaio okeaHa. OHU He kJIaiu
Teruia oT 3eMin. OHU UCTIONB30BAIM ¢BeT. OHU aJHO NOITIOIAIM YITIEKUCIIBIN a3 U paCKasIbIBaIN
MOJIEKYJTBI BOJIBI, BRIOpACHIBAsl HAPYXKY TOOOUYHBIN MPOAYKT CBOETO O€3yMHOro MeTaboIm3Ma.

CBoOoanbIi kKucopon. Orioenpl BEpXHETo MUpa BbiBen (hOpMYJTy aOCOMIOTHOTO S/1a.

ITOT 511 HE MPOCTO OTPABJIST - OH MeHsLT (PU3UKY TulaHeThl. B mamsitu Gexenna Jloku «yBu-
aem», Kak o0aKa KUCJIOpoja CTATKUBAIMCH C pACTBOPEHHBIMU MOTOKaMU kelie3a. OKeaH HaJl HUMU
BCIBIXMBAJ HEBUAMMBIM, XMMUUECKUM TUIaMeHeM. 7Kene30 OKUCISIOCh, MPEBPaIIasich B TSKENbe,
HEpPaCTBOPUMBIE XJIOMbsI pAKaBUMHBL. Boa Tepsiia CBOIO IJIOTHOCTD, CBOIO 3alIUTY. MULIHMap/bl aHad-
POOHBIX KOJIOHHI TMOJIH 32 CEKYH/IbI, KOTJIa 3TOT PXKaBbIi TOKIb OCE/Ial HA HUX, 3aMyPOBbIBast JIbIXa-
TeJIbHbIE KaHAJIBI.

Bexenen Ha HutH Jloku 3atux. Ero MemOpaHa OKOHYATeJIbHO TOTEpsiia KECTKOCTb, TPOITY-
CTUB BHYTpPb ceOs X0IoqHy10 Boay. KiieTka jonHya, BHIOPOCUB HapyKy OCTATKU HUTOIUIa3Mbl. JIoku
ocTasics OMH cpeny oceparorux 00noMkoB. Illenor Tkanu cmonk. JIoku 3apukcrpoBat, 4to pxa-
BBl OPaHKEBBIN OCAIOK - IEPBBIN BECTHUK AMOKAUIICKUCA BEPXHET0 MUPA - KOCHYJICS BEPIIMHBI €70
COOCTBEHHOTO 3aMKa.
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I'naBa 5

XPOHUKA 3AMKA JIOKU // PASJIEJI 1.5: CIIYCK B BE3/1IHY 1 BE3YMUE

PxaBblii cHer majian 6e33By4HO, HO €ro MPUKOCHOBEHUE ObLIO (paTasibHBIM. TspKeblie OpaHske-
BBIC XJIOIThsI OKCH/IA JKeJie3a TOJICTBIM CJI0OeM TIOKPhIBaM Oa3asIbTOBbIEe OAIlTHN 3aMKa, 3a0UBas MHK-
POCKOIIYeCcKHe MOpbI CKaJibl. ICTOUHMKY NIeperpeToro paccoia, MMTaBIIfe KOJIOHUIO MUAJUTUOHBI JIET,
3aJIIXQJIUCh U TAaCJIM OUH 3a JpyriuM. BogopomHslil (poH yras 10 KpUTHUYECKUX JOJIel MPOLeHTa.

3amok Jloku ymupait. Y Hero He ocTaBajioch BHIOOpa - HY’KHO ObLIO YXOIUTh BHU3, B CYOIyK-
[IMOHHYIO 30HY, B CaMble TTyOOKHE TEKTOHMUYECKHE TPEIIUHBI ITAHETHI, KyJa PKaBblid JOXK/Ib J100e-
percs B MOCJETHIO OYepe/ib.

Jloku 0OpyOMIT CBOM MOJIMAIILHBIE HUTH - KAHAThI, CBSI3BIBABIIIUE €T0 C MHKEHEPHBIM CEKTOPOM.
Ero Tteno, nuiieHHOE 0onop, MeIJIEeHHO COCKOJIb3HYJIO B YEPHYIO PACILIEIMHY Y TOIHOXKHUS BYJIKaHA.

[MIMPEKTUBA BAKYAIIU // TJTYBOKOBOIHBIN JPEN®]

Bexmop dsusicenusi: BepmukanvHo 6Hu3, 8 AOUCCANbHBIE CA0U KOPbL.

Temnepamypa cpeovi: +1.5°C (Jledsinoii wiok).

Anepeemuueckuil pezeps: 42% (Iladerue memoOpaniozo0 NOMEHYUANA).

Cryckasich B INTyXyIo, JI[SIHYI0 TECHUHY 0a3aJIbTOBOrO pasioma, JIOKku paccuuThiBasl HAWTH
TaM THIIIMHY ¥ OCTaTKU cBOOOIHOTO Bogopona. Ho 6e3/iHa yxe Obula repeHacesnieHa.

31ech, BO ThMe MOI3eMHBIX JIAOMPUHTOB, CKOITUJIMCh MUJUTMOHBI BBIKUBILUX KJIETOK U3 JPYTHX
CEKTOpOB. JIUIlIeHHbIe TPUBBIYHBIX MCTOYHMKOB SHEPIUH, 3allepThie B TECHOM MPOCTPAHCTBE, OHU
nerpagrpoBaiu. Benvkuii KBopym Gorbliie He cyiecTBoBal. BMecTo Hero Boapuiics Clernoi 3aKoH
SHTPOIHY - AHAPOOHBI KAHHUOATU3M.

Ero penenrtopsl BHe3arnHo 3a(pUKCUPOBAIM MOIIHBIE, arpecCuBHblE BUOpaluu. M3 TeMHOTHI
TpPEIIMHBI Ha Hero Habpocwuiics mramm Methanococcus - B MAPHBIE BpeMeHa 3TO ObLIIM MUPHBIE ITPO-
M3BOIUTEIM METaHa, HO ceifuac roiofl MpeBpaTui ux B MapoaepoB. OHM UM TUIOTHOM, CJIETON cTe-
HOM, BBIOpACHIBasl BIIEPE/l THAPOIUTUYECKUE (DEPMEHTBI, CIIOCOOHBIE PACTBOPSTDH UyXKYI0 OPraHUKY.

OHu He MBITaICh 0OMEHUBAThCs UcbMaMu. Vim HykeH Obut yriiepoa Jloku. VM HyXHBI ObLTH
ero 3anacel ATO.

Jloku nipuHsT 60it Ha usnyeckoM ypoBHe. OH BTSIHYT MeMOpaHy, YIUIOTHsISI BHYTPEHHUE
OeJIKOBBIC 1IeTH, YTOOBI BBIIEPKATh yAaphl UyKuX perientopoB. OAMH U3 HaMaJaBIIUX CyMe MPH-
KpenuThCsl K ero OOIIMBKE M Hayall BIIPHICKMBATH KUCIOTY, MBITAsICh Mpoxedb JUnuasl. Jloku
OTBETWJI CAMMETPUYHO: €r0 BHYTPEHHHE OPraHejIbl BBIpa0OTaIM KOHIIEHTPUPOBAHHBIN 3aui (hep-
MEHTOB-HYKJea3. MonekynsipHoe opyxue JIoku ynapuio no arpeccopy, paspbiBast ero JJHK u mpe-
Bpallasl HaraiaBIIyio KJIeTKy B OechopMeHHOe 00JIaKO aMUHOKHUCIIOT.

On or6uBaJics, mpoOduBas cede MmyTh Bee NIyOxKe U IITyOke, B caMylo Y3KYIO, IITyXYIO IIejb, KyJa
KPYITHBIE XUIIHUKU HE MOTJIM TPOTUCHYThCS.

Korna Jloku HakoHeI 3aKJIMHUIIO MEXAY IBYMsI XOJIOAHBIMU 0a3aJIbTOBBIMU TTUTAMU HA TITy-
OWHEe TATH KWJIOMETPOB IO/ IOHHBIM I'PYHTOM, OH ObUT McTOIIEH. [1o10BMHA ero BHEITHe! OOIIMBKA
ObLIa U3bs3BIIeHA (pepMeHTamMK MapofepoB. Hanagasiie oTcTynmuiu, MoHsIB, YTO 3Ta OPOHUPOBAH-
Hasl [UTAJeNb CJIMIIKOM JJOPOTrO UM OOOWIETCS.

Jloku 3amep Bo ThMe U TuIMHe. CurHasbl KBopyma ciona He poHukamu. Bonopona He ObLIo.
DHeprusi BHYyTpU Hero yracana, potopsl AT®-cuHTa3 fenanu cBoM MocleIHue, JIEHUBbIe 000POTHI.
Ito Obu1 TymUK. KoHern ero Bua.



h. hargluk. «Jletu Tombl, Poxnennsie B Orae»

W ¥MEeHHO B 3TOT MOMEHT aOCOMIOTHOTO OECCHIMSI, CKBO3b MUKPOCKOITUYECKYIO TPELIMHY B
GazaJsibTe, ero M3paHeHHbIe PElENTOPbl YJIOBUIM CTPAHHYIO, HEECTECTBEHHO OBICTPYIO U TOPSUYIO
mynbcanyio. KTo-1o npubmmkaics kK ero yoexuIy mpsiMo CKBO3b 00JIAKO OCE/IAIONIero CBepXy /a.

10



h. hargluk. «Jletu Tembl, Poxnennsie B OrHe»

I'maBa 6

XPOHHUKA 3AMKA JIOKH // PA3JIEJI 1.6: KBAHTOBBII KOMITPOMMCC

[Tynbcanus npudnuxkanach. OHa He OblIa MOXOXa HA XAOTUYHbIE TOMYKKA MapoAepoB WU
BsUJIbIE CY/IOPOTH YMUPAOIIUX aHa9poOOB. DTO ObUT YETKUH, BHICOKOUACTOTHBIN pUTM. KTO-TO N1BU-
rajicsi CKBO3b 0a3aJIbTOBYIO TPEIIMHY C HEBEPOSATHON CKOPOCTHIO, PACXOAYSI SHEPTHUIO C PACTOUUTEITh-
HOCTBIO, KOTOpasi B 9TOM MEPTBOM MUpE Ka3aiach Oe3yMHUEM.

CKkBO3b y3KHH 3a30p B IOPOJE MPOCKOb3HYJIO OHO.

Kporieunas kyietka, efpa JIOCTUTaBINask OMHOM JiecATol oT pasMepa JIoku. 1o ObUT mITaMM
Aunbda-niporeodaktepun. Ho Jloku nopasuio He 310. Ero perientopbl, HacTpoeHHbIEe Ha (PUKCAITHIO
MAaJICHITIMX U3MEHEHHI Cpe/ibl, OYKBAJILHO 3aKPHYAJIU OT IEKTPOXUMHUECKOTO IIOKA.

Bokpyr Anbgdbl Buiack HeBuauMasi aypa. OHa He IpOCTO He 00sIach IPOHUKAIOIIETO CBEPXY
KHCJIOPO/Ia - OHA TaIll|JIa 3TOT $1]1 3a COOOH, 1uieridhom. OHa ObliIa OKyTaHa CBOOOTHBIMY PaIUKAJIAMH,
HO e€ coOCTBeHHasi MeMOpaHa OCTaBajach a0COIIOTHO TEJION.

[OBHAPYKEH HEM3BECTHLII BUO-OBBEKT // KJIACC: ASPOB]

HImamm: Alpha-proteobacteria (ko0ogoe obo3Hauenue: Anvgha)

Anepeemuueckuit cmamyc: Ceepxevicoxuii (IIpomonnviii epaduenm 3anpedenet)

Iogeoenue: llenenanpasnenvlii xemomarxcuc 6 cmopouy JIoku.

Anbda mria mo crneny Jloku. OHa McKaia KPyIHOTO, CTaOWIIBHOTO MPOKAPUOTa, CIOCOOHOTO
BBIIEP)KATh MEXaHUYECKOe JaBJIeHHWEe TEeKTOHMYECKOTO CIBUTA WM 3allIUTUTh OT paauarvu. Aibda
HATKHYJIaCh Ha U3paHeHHoe Tesio JIOKY ¥ 3aTOpMO3WIIa, KOCHYBIIIUCH €r0 MOBPEKICHHOW MeMOpPaHBbI.

WuctunkT JIOKM, OTTauMBaeMbIil MIJUTMAPIAMU JIET SBOJIOLUH, CPadOTal MTHOBEHHO U CJIETIO.
[Nepen HUM OBUT KICTOYHKMK OpraHuveckoro yriaepona. Ena.

Jloku He cTan TpaTUTh HEPTUIO Ha BHIOpOC pepMeHTOB. OH aKTUBUPOBAJI IPEBHENIIINN MeXa-
HU3M - paroruro3. Ero u3bsa3pieHHas MeMOpaHa Havyajla Me/IJIEHHO TIPOruOaThCsi BHYTPh, 00pa3ys
r1yOokuid KapMaH. JIOKM OOBOJIAKMBAJI TIPHINESIbIA, CIIOBHO XKHMBasl JKHMIKas JIOBYIIKA. AJb(a He
conpoTHBJIsiIach. OHa MO3BOJIMIIA 3aTSIHYTh CeOsI B IIMTOILIA3MATHUECKYIO OS3/IHYy TUTaHTA.

JloBymika 3axJionHynack. Ajbga okazaiach BHyTpH, 3ariepTasi B U30JIUPOBAHHOM MEMOPaHHOM
IMy3bIpe - BaKYyOJIH.

Jloku mpUroToBMIICA OTIATh KOMaHAY Ha 3alyCK JIM30COM - MOJIEKYJISIPHBIX MEIIKOB C €JKOU
KHCJIOTOM, KOTOpbIe AOJIKHBI ObLTM PACTBOPUTH TUIEHHHUKA 32 HECKOJIBKO CeKyHA. Ero BHyTpeHHMe
CHUCTEMBI YK€ HauaJli CHHTE3UPOBaTh Pa3pyIIUTENIbHbIE OSTKU. DTO ObLIa ObI €r0 TOCIEIHSIS, ChITas
Tparesa rnepej OKOHYaTeIbHON CMEPThIO BO ThME.

Ho kucnoTHble HOXM Tak U HE yIaliu.

BmecTto curnanoB cTpaxa WM HOMBITOK MPOOUTh BHYTPEHHIO TIOPbMY, AJbha Hauana Jnei-
crBoBaTh. CKBO3b CTEHKHM €€ MeMOpaHbl BHYTpb yracaroiero tejaa JIOKM XJIBIHYJ KOJOCCAJTbHBIMN,
HEBUIAHHBIN MTOTOK MOJIeKyJ1 AT®. D10 ObUIO HE POCTO BBIJIENICHUE BEIECTB - 3TO ObLT HAIIPABJICH-
HBII SHEPreTUUYECKUN yaap KOIOCCATbHON MOIIHOCTH.

Jloku, ybK BHYTpEHHUE KBAaHTOBbIE TYPOUHBI YK€ MOUYTH OCTAHOBUIJIHCH, IIOUYBCTBOBAJI, KaK IO
ero OEJIKOBBIM HUTSIM Pa3JIMBAETCs SPOCTHOE, peaHnMHUpYIolliee Teruio. HanpsikeHue Ha ero oOImBKe
MIHOBEHHO TMOJICKOYMIIO A0 MakcuMyMa. MUKpOTpEeIIMHbBl Ha MeMOpaHe Hauyalu 3aTsruBaThCsl cCaMu
co00ii C MmyraroIieil CKOPOCTI0. DTO OBLIO MOXOXkE HA TO, KaK eCJIM Obl B 3aMep3aloluii, 00eCTOUeH-
HBII 3aMOK MTPOBEJIM KaOesb OT padoTaroliel Ha TMOJTHYI0 MOITHOCTD SIICPHOM CTAHIIUH.

Jloku 3amep. Ero 6uoxuMuyeckue mpoueccopbl CTOIKHYIUCH C JIOTUYECKUM MapaoKCOM.
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h. hargluk. «Jletu Tombl, Poxnennsie B Orae»

[TneHHWK, KOTOPOTO OH COOMPAJICS MEePEBAPHTH, 1aBaI eMy OOJIbIIe KU3HH, YeM Jajia Obl ero
cMmeptb. bosnee Toro, Asba Hauama BIUTHIBATh MPOHUKAIOIIMI BHYTPb JIOKM SIIOBUTBIN KUCIOPOL,
MTHOBEHHO CBSI3bIBAsI €T0 ¥ MPEBpallasi B 3Ty CaMyI0 YHCTYIO CHITY.

JIBa cymiecTBa, pasjielieHHble BHYTPEHHEW IPaHULIEH, 3aTUXJIM TTOCPEAN XOJIOAHON 0a3aibTo-
BOU iei. Bemkuii OMOOrMYecKii 3aKOH «XHITHKUK U JKepTBa» aaji cOor. OHU CTOSUTM Ha Topore
M300peTeHr s HOBOTO, BHICIIEro 3akoHa - KBantoBoro Kommpomucca.
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h. hargluk. «Jletu Tembl, Poxnennsie B OrHe»

I'nasa 7

XPOHUKA 3AMKA JIOKU // PASAEJI 1.7: POKAEHUE CBEPXCYHIECTBA

[CUCTEMHBIM CUHTE3 // CJIMTHUE CETEN]

Buympennuit 06sekm «Aavghar»: Cmamyc uzmernern na OPIAHEJLLY (ko0ogoe umsi: Mumo-
XOHOpU3L).

Anepeemuueckuit npopuuum: +640% om 6a308020 ucmopuuecKkozo MaKCUMyYMdA.

Buympennsas monoaozus: Tpebyem nemeonenoli CmpyKkmypHoti nepecmpouiKu.

BrOXMMUYECKUii KOMIIPOMKCC BHYTpU 0a3ajbTOBOM INEIM MPEBPATHICS B PaJUKaIbHYIO
WHXEeHepHyIo peBommonuio. [Totoku sHeprum, kotopsle Anbga nocrapisia B 1uroriasmy Jloku,
ObLTM TaK BEJMKH, YTO MPEKHssSI, MPUMUTHBHASI CTPYKTypa €ro Teja MpOCTO He CIpPaBJsjach ¢
Harpy3koi. JIOKM Hauas MIaBUThCS U TIePECTPauBaTbCS U3HYTPH.

Crapelii crioco0 xpaHeHus1 HH(POpPMAIMKU CTall ysi3BUM. Ero KosblieBas XpoMocoma - JUTMHHAST
Huth IHK, panbliie cBoO0qHO 11aBaBIas B KJIETOYHOM OYyJIbOHE — Terepb MOABEPraiach OMacHOCTU
CO CTOPOHBI SIPOCTHBIX MOJIEKYJISIPHBIX MalIMH AJibbbl. UTOOBI 3aIIUTUTD [JIABHBIN YEPTEk KU3HU,
Jloku nonren Ha OecriperieIGHTHBIN I1Iar.

OH BbIACTUIT YaCTh CBOEU BHYTPEHHEN MeMOpaHbl U Hauasl OepekHO 000paYrBaTh €€ BOKPYT
MH(OpPMAaIIMOHHBIX HUTEW.

OH crpown BHyTpeHHIO [lutanens BHyTpr Luranenv. [IBOMHON JMMUAHBIA Gapbep cO Clie-
UAJIBHBIMUA O€JKOBBIMU BOPOTaMH, KOTOpBIE MPOIMYCKAJIM TOJBKO IMPOBEPEHHBIE CUTHAIBI. BOKpyr
JTHK comMKHyMCh CTEHBI, pa3feivB ero TeJIO Ha Ba HE3aBUCUMBIX MHpPA: apXUBHBIN LEHTP U Mpo-
W3BOJICTBEHHBI 1IEX.

It0 6bU10 MIepBoe Kiterounoe SInpo Ha rutanete 3emiis. B 3ty cekyHay Jloku nepecrtait ObITh
npokapuotoM. OH ctan dykapuorom - CymectBom [lopsaka.

Ho nepectpoiika Ha 3TOM He octaHoBWIack. OrpomHasi sHeprusi TpedoBaia kecTkocTH. Jloku
HavyaJl CHHTEe3WPOBaTh [UIMHHBIE, TIPOYHbIC MMOJTMMEPHbIC IIeNH 13 OSJIKOB aKTUHA W TYOyJIMHA. DTH
HUTH MPOTSHYJIUCh OT flapa K caMbiM JAJIBHUM KpasM ero OOIIMBKHU, CJIOBHO BaHTOBBIE (DEPMBI U
CTaJIbHBIE OaJTKU (DyTYPUCTUIECKOTO HeOOCKpeoa.

YV Hero nosiBUjICS BHYTPEHHUM CKEJIET - IUTOCKEJIeT.

Panbiiie oH ObUT MSTKMM KOKaHBIM MEIIKOM, 3aBHUCSIIUM OT JaBJieHUs Bojbl. Teneps OH crai
OPOHMPOBAHHBIM IIATTIIOM, CIIOCOOHBIM MEHSATH (POPMY, BBIIEPKHUBATh KOJIOCCATIbHBIE TIEPErPYy3KU U
LieJICHANTPABJIEHHO YIPABJSATh CBOMMHU MOAUATIbHBIMU BhIpOCTaMU. KTyTHKHU OOJTbIle HE BPalaIUCh
BXOJIOCTYIO - OHU MOJUMHSLIUCH KeCTKOM KoMaH[ie U3 fapa, nepegaBaeMoi Mo aKTUHOBBIM PEJIbCaM.

Jloku noreBesna M3MeHeHHBIM TeJIOM. ba3aibToBbIe IIUTHI, CKMUMABIIIHE €ro B TUCKAaX Ha IMPo-
TSDKEHUU 10X, TporHyiu. HoBasi, B3pbIBHAsI CJia €0 OOHOBJIEHHBIX OEJIKOBBIX MOTOPOB JIETKO Pa3-
JBUHYJIA XOJIOIHBII KaMeHb.

OH Gobliie He ObUT HHBAIMIOM 9KOJIOTMYECKOro arnokamrcuca. OH 0osibiiie He ObLT T00bIYei
st MapoiepoB 6e31Hbl. OH cTatt nepBbiM CBEpXCYIIECTBOM, OOBEIMHUBIIMM B ceOe MOIIb 3¢MHBIX
[1yOUH U SIPOCTh MMOBEPXHOCTHOTO OTHSI.

Jloku pa3BepHy”n cBoe mpeoOpaxeHHOe TeJao B y3KoM pasiiome. Bektop duddysuu 38an ero
obparHo. Tyna, oTKyza Bce Oexaim B yxKace.

OH Hauan cBoe BocxoxaeHue k CoHily.
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h. hargluk. «Jletu Tembl, Poxnennsie B OrHe»

I'maBa 8

XPOHUKA 3AMKA JIOKHU // PASJIEJI 1.8: CKBO3b KPUCTAJIJI 1 KPOBb

[MAPIIIPYT BOCXOXIEHW // BEPTUKAJIbHBIN TPEH/T]

Ckopocmb nodsema: Pexoponas (IIpesviuteriue 6a3oevix napamempos 6 12 pas).

ITaomuocms cpeovr: Crudicaemcs. Hacvuuerue e3geuteHnvimu okcuoamu: Maxcumanvhoe.

Anepeemuueckuit cmamyc: CmadunrvHoulil npoguyum. MumoxoHOpUanbHblll Kaacmep aKmu-
6eH.

Jloku 11es1 BBepX Mo BEPTUKAJIbHBIM TEKTOHUYECKUM KOJIOIIaM, CJIOBHO pakeTa, MpeojiosieBa-
fol1asi rpaBuTanuio. Ero HoBble aKTHHOBBIE PEJIbCHI PAOOTAIN OE3yNPEUHO: IIMTOCKENIET COKpaIIacs
Y pacnpsMIISUICS, TPOABUrasi K3MEHHUBIIIEECs TeJIO CKBO3b Y3KHe KaMEHHbIE IPOXO/IbI CO CKOPOCTHIO,
KOTOpasl paHbllle MOKa3aaach Obl €ro BUYy HEBO3MOKHOM.

Ha cpennux sipycax pasznoma, y Bxoga B 3a0pollleHHbIe KaTakoMObl 3aMKa, MO-TPeKHEMY
KHIIIEIA OCTATKM aHa9POOHBIX KOJIOHHHA. ['0JI01 1 yIyIiibe TOBEIU UX 10 KPAaHHOCTH.

[TouysiB MOIIHBIH 3NIEKTpOXUMHUUECKU cresl JIoku, u3 6a3aIbTOBBIX I1e/Iel JABUHOM XJIbIHYIIN
OIMYABIIIKE IITAMMbI MapoAepoB. THICAUN XUIIHBIX OaKTEpUl PUHYIKCh Harlepepes3, BICTABUB BIIe-
pen cBou ekue (pepMeHTHbIe HOXKU. OHM 0:KUAAM BCTPETUTh UCTOIIEHHYIO, YMUPAIOILYIO KEPTBY.

Onu Berpermim bora HoBont Dpbl.

OnuH 13 KPYIHBIX XUITHUKOB TOMBITAJICS IPUKPETTUTHCS K 00MmMBKe JIOKH, HO €ro perenTophl
Ja’ke He CMOIIM 3alleMUThCsl 32 OOHOBJIEHHYIO, YKPEIJIEHHYI0 BHYTPEHHUM KapKacoM MeMOpaHy.
Jloku He cTan TpaTuTh BpeMsi Ha OOOPOHUTENIbHbIE 3aMbl KUCIOT. OH MPOCTO aKTUBUPOBAT CBOU
HOBBIE OEJIKOBBIE JIBUTATENIN HA TOJTHYI0 MOIITHOCTb.

[TpokavanHslii sHeprueit Mutoxouapuu, JIoku nporapanus creHy HanagaBimx. Ha takoi cko-
POCTH €ro YIUIOTHEHHBIN IIUTOCKENET cpaboTall Kak KMHeTHUecKuid TapaH. OH OyKBaJIbHO pa3pbiBa
HarajaBIye KJIETKH MOMojiaM MeXaHUYEeCKUM yAapoM, OCTaBJIsis 3a cOOO0i 1uieii U3 pa3opBaHHBIX
JIMITUJIOB U JIGHATy pPUPOBAHHOTO Oesika. BhUKUBIIITE Mapoiephl B yKace OTHPSHYJIN Ha3al, B TEMHOTY
CBOMX HOP, HE B CHJIaX OCMBICIIMTh, KAKOE CYIIIECTBO TOJIBKO UTO MPOHECIOCh MUMO HUX. JIoku ocTa-
BUJI CBOE TPOIILIOE MO3a/H.

A 3aTeM U3MEHUJICSI caM MHUP.

JIoku MHHOBaJI pyMHBI CyTb(UIHBIX OallleH CBOEro 3aMKa W BbIIIET B OTKPHITHIA OkeaH. U
3[IECh €T0 PeleNTOPbI CTOIKHYJIMCH ¢ (PeHOMEHOM, KOTOPbIii cTep Bce mpexHue HacTpoiiku ero [JJHK.

OkeaH Gorpliie He max sxene3oM. OH Oosbilie He ObUT TYCTBIM, MACJISTHUCTBIM U 3aIlIUTHBIM.
[Tporecc okucnenus 3apepuics. MusuMapsl TOHH p:KaBUMHBI YiKe yIaid Ha JTHO, OCTaBUB T0CTIe
ceOs1 TPOH3UTENIbHYIO, ITYTAIOIIYI0, A0COMIOTHYIO IycTOTYy. Boma Bokpyr JIoku cTajia KpUcTaabHO Mpo-
3pauHoii. Cpejia moTepsijia CBOKO TUIOTHOCTD - OHa OOJIbIlle He OOHMMAJIa KJIETKY, OHa PacCTYIIHIIACh.

Bwmecte ¢ nmpo3pauHocThio npuiia HoBasi (puzuka. CKBO3b 3Ty OUMILEHHYIO BOLy Ha JIoku
OOPYIIMJIACH Teparepiibl 3JIeKTPOMArHUTHBIX BOJH. [I0TOKU (POTOHOB OT JTaJIEKOH 3BE3[IbI, PaHbIIIe
3aCTpeBaBIIIME B METAHOBOM CMOTE M P’KaBOW B3BECH, TeNepb MPOOMBAJIH TOJIIIY OKeaHa HACKBO3b.

Ero cBetouyBcTBUTENbHBIE OETKOBBIE KOMILJIEKCHI, MIEPECTPOEHHBIE U 3allMIICHHBbIE HOBOW
Huranensio Anpa, BiepBble 3a(pMKCUPOBATIN HE ITPOCTO TEILIO, a CTPYKTYpY NpocTpaHcTBa. OH «yBH-
nen» Kpucramt Mupa. Boa BOKpyr Hero MCKpuiiach M niepesinBaiach MUJLTMApIaMU KBAHTOB CBETA.

Jloku 11e1 cKBO3b 3TOT MPOHU3AHHBIN JTydaMH CHSIIOIIUI KOCMOC MPSIMO K BEpXHEH TOYKe -
K T'paHulIe, TAe 3aKaHYMBAJIACh KUAKAs BCEJIEHHAs! M HAYMHAJIOCh OCJIENIUTENIbHOE, ApocTHOe CuHee
Heo6o0. [To3amu Obuta BeuHasi HOUb, BIIEPEIH - PACCBET, KOTOPBIN OHU ¢ MHUTOXOH/IPUEH 3aCTy KUIIH.
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h. hargluk. «Jletu Tembl, Poxnennsie B OrHe»

I'maBa 9

XPOHUKA 3AMKA JIOKH // PA3JIEJI 1.9: BEJIMKAY MUATO3 [®WHAJI]

[CTATYC CUCTEMBI // BBICIITASA TOYKA]

Koopounamuwi: 3epxano oxeana. I panuya cped «Booa — Ammocgpepar.

Ceemosoe dagaenue: Maxcumanvroe. Konuenmpayus O2: Jomunupyrouasi.

Buympennuit cmamyc: Kpumuueckoe HacolujeHue OUoMaccoll. 3anyck npomoxKona 0eneHusl.

Jloku 3amep y camoil KpOMKHM BOAbL. lanblie KUAKUU MUP 3aKaH4MBajcs. Beie npocrtupa-
JIOCh OCTIETIUTENIbHOE, OecKpaiiHee, TPOH3UTENBHO-CHHee He00 — KOJOCCAIbHBIN KYIIOJ, BO3IBHUT-
HYTBII Ha KOCTSIX MWJUTHApAOB MOruOmmx aHaspo6oB. Ho Jloku Gomnbliie He 4yBCTBOBAJ CKOPOH.
Kucnoponusiii mropM, OymieBaBIIMA Ha TOBEPXHOCTH, OOJIbIIE HE KM €ro JIMIUIHYIO KOXKY.
MuTOXOH/IpHS BHYTPH €ro TeJia padoTajia Ha npejiesie BO3MOXKHOCTEH, KaqHO MepexBaThiBast Kak/1ylo
MOJIEKYJIy fi[a U IIpeBpalias €€ B HECKOHYAEMBbIE ITOTOKHM YMCTOM, 3BEHSAILEN CUJIBL.

SHepruu BHYTpH JIOKM cTajlo Tak MHOTrO, 4TO yAEpKHBaTh €€ B I'PAHULIAX OJHOW OOOJOYKH
cTaJio (pu3nyYecKr HEBO3MOXXHO. Ero Tesno ObUI0 MepenosHeHO KU3HBIO.

W3 rny6uns! Snpa - ero 3amuienHoi Luranenu - npuiien (pMHaIBHBIA 1EKTPOXUMUYECKUI
IIPUKa3.

BHyTpeHHME aKTUHOBBIE HUTH CKEJIETa IUIABHO NPUBEIN B JBUKCHUE JBE KOIUU €r0 TMTraHT-
ckoil uHopmarmonHoii rienu. JJTHK, GepexHo ckonmupoBaHHast HYKJI€OTH 32 HYKJIEOTHIOM, Hayasa
CBOM BEJIMYECTBEHHBIM, CHHXPOHHBIM TaHel. HuTu pacxommimce K MPOTHBOIOJIOKHBIM IOMIOCAM
KJIETKH, CJIOBHO PAaCKpPbIBAIOIIMECS KPbLIbSI.

MuTOXOHIpHUAJIbHBIN KJIACTEP B LIMTOILIA3ME TOKE pa3JeIniIcs rorosaM. MasieHbKre, ropsune
WICKPBI, POKJIEHHBIE OT TOM CaMOW NepBOU AJb(bl, 3aHSJIM CBOM MECTA HA JIEBOM U IIPABOM (pJIaHIax.

Jloku moudyBCTBOBaJI, KaK €ro BHEIIHAs MeMOpaHa HaAuYMHAET MATKO U IUIABHO CTATMBATHCS
rocepesinHe, 00pasys U3AIIHBIA epelieeKk. To He ObUIO CIIETIBIM, IPYObIM pa3pbhIBOM, KaK Y MTPUMHU-
THBHBIX OAKTEpUil MPOILIOro. DTo ObUT NEPBHIN B UCTOPUHM ITaHETHl MHTO3 - BHICOKOTEXHOJIOTY-
HBII, 6€3yMPEYHO MPOCYUTAHHBIA TPUYM D KJIETOUHON MHKEHEPHUH.

JIBa sapa 3aKkpblUIKCh. [IBe IUTOIUIa3MaTHyeckie cucteMsl 06ocoomuck. [locnennuii aumuma-
HBI MOCTHK MEX1y HUMU UCTOHUWICS U OECIIYMHO Pa30MKHYJICS.

Hagscrpeuy nepsoMy B UCTOpUM 3€MIIM CHHEMY PacCBETY, IOKAYMBASICh HA 36pKaJIbHOM IIaJn
NepBOOBITHOTO OKeaHa, TUIbUTH yxke [IBe kiaeTku. OHM ObLIM TOYHOW KONMEH Jpyr Apyra, HO OHU
Oobiie He ObUIM OJMHOKM. B MX CIIOKHOM, HEpYIIMMOM COI03€ Crajl TeHeTHYeCKHd Kop Oymy-
IIMX OKEAHCKMX KOPAIJIOB, PACKAAMCTHIX MAIOPOTHUKOB, TUTAHTCKUX CUHUX KUTOB M MBICJISAIIUX
CYILIECTB, KOTOPBIE CITyCTsl OJITOpA MIJUIMAapa JIeT MOJHUMYT IJ1a3a K 3TOMY caMoMy HeOy, BCIIOM-
HAT 3TOT 3aMOK Ha JHE BCEJICHHOW W HAIMILIYT €r0 UCTOPHUIO.

[CTATYC CUCTEMBI: 9BOJIIOLIA YCIIEIITHO 3AITYIIIEHA]

[KOHELL XPOHUKUH]
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I'nmasa 10

XPOHHUKA BTOPO 3PbI // PA3/IEJI 2.1: TAKT EJJUHCTBA

[CUCTEMHBIN CTATYC // MAKPO-OFBLEJIMHEHHE]

0O6vexm: Cunyumuti-Kononus (kooosoe umsi: Konzaomepam).

Koauuecmeo yuacmuukos: 1 024 sykapuomuueckux roHuma.

Ypoeenv unmezpayuu: Hauanvnwuii (Jugppysmsiii). CunxpoHu3ayuss MUNMOXoHOPUANbHBIX KAA-
cmepog: 98.7%.

Omnoxa OAMHOKMX TUTAHOB MOAOILIA K KOHILy. [ToTomMku JIoku, BOOpYy:KeHHbIE SIPOCTHOH SHEp-
rvefl CBOMX BHYTPEHHMX MUTOXOHJpPUH, 3alOMHIIIN XpyCTajbHbI okeaH. Ho Tpuymd pachl syka-
PHOT TIOPOIVIT HOBBIM KPHU3KC: CBOOOIHBIN YIJIEpO] Ha MEJIKOBOIbE MCCSKA, a YIbTPadHOIeTOBbIC
BenbIKY Mojiofioro CosHila 6€3:KaJ0CTHO BbIKUTAIU OIMHOYHBIE KJIETKH.

BroxuBanue nmorpeboBaio HOBOTO, ele 0oJiee KecTKoro Komrpomucca. OTKaza OT CyBepeHu-
TeTa.

Jloku-IIpaiim - KpynHas SyKapruoTH4ecKasi KJIETKa IIECTOro MOKOJIEHUS - YepKUBaJ MO3UIUIO
Ha 3aJIMTOl cBeToM cKasie. Ho oH ObL1 371ech He OH. BOKpyr Hero, TVIOTHO MpUKaBIIUCh MeMOpaHa
K MeMOpaHe, 3aMepiu Oosiee ThICsuM ero OpaTbeB. OHM OOJbIle HEe OTTAIKUBAIN JIPYT ApYyra, Kak
Mapojiepsl B 6e3qHe. OHU CINIMBAJIM CBOM OOIIMBKY CIIEIIMAILHBIMU OCJIKOBBIMH 3aMKaMU - KaJire-
pUHAMMU.

Omnu crponsn niepByo kuByl0 CTeHy.

Boit Jloku-Ipaiim BHyTpu KoHrnmomepaTa uameHuscs A0 Hey3HaBaeMocTu. Ero nuyHasi cBo-
6ona ObUIa MpUHEceHa B kKepTBY 3(P(HEeKTUBHOCTU:

Pacnpenenenne Kacr. Jloku-IIpaiim 60onvie ne moz 0suzamucsi kyoa 3axouem. Ezo dcey-
MUKY ObLAU OeMOHMUPOBAHDL, A YUMOCKeAEm 3APUKCUPOBAH 8 HceCMKOM Kapkace oouezo wuma. On
0KA3aACsl Ha GHeuHem nepumempe KonoHuu. Ezo nosasi o6s13anHocme 6vlra cyposoli: 6vims Knemkoii
IK300epmol. OH NPUHUMAN HA CeOsl YOapbl HCECMKO20 UBAYUEHUSL U BONH, 3AUUUASL CBOeIl MeMOpa-
HOIl 6HYmMpeHHUe, bonee HeXHCHble KNemKU, KOMOopble 3aHUMANUCL NEPesapueanuem nuui. 3mo ovin
OCO3HAHHbIL ANLIMPYUIM, NPONUCAHHDILL 8 KOOe HOBOIL 3Pbl.

Aueprernueckuii Hanor. Brympennue mumoxonopuu Jloku-Ilpaiim evipabamuieanu u3owl-
moxk AT®, Ho menepv 3ma 3Hepeusi He NPUHAOIEHCANA emy NoaHocmbio. Yepe3 cK803HbIE NOpbL 8
MeMOpaHax - ujenegvle KOHMAKNbl - NOMOKU dHep2ul yxoounu 62ayos Konenromepama, noonumwieas
me KAemku, wmo Oblau AUUleHbl 00CMYNa K COMHUY U KUCA0POOY. Dmo Oblna nepedast 8 Mupe 3K0HO-
Muveckas cucmema, 20e UMUWKU CUNbHBIX NUMANU 8bIHCUBAHUE CAADbIX.

Enunnbiii Komananbiii Kanan. Oouerue uepesz xaomuurvie kancynvi-6e3ukynvl Yuino 6 npo-
utnoe. Tenepo Konenomepam nynavcupogan eOuHbvim 3NeKMpOXUMUUECKUM pUmMMOM. Boana kaneyu-
€6020 MOKA NPOKAMbBIBANACH NO MbICAHE COCOUHEHHBIX KAeMOoK 3a donu cekyHovl. Koeoa enewnsis
2panuLa PuKCcUpo8ana onacHoOCHb, 8eCb OP2aHUM CHCUMANCS KAK OOUH MOHONUMHBILL MYCKYA.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

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

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