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1. Comarnueckas KJIETKA

Hefipor AKCOH

2. HepBHble KJIETKU

... Bronorus TpaauIMOHHO HECKOMIBKO OT/IeNIeHa OT (PU3UKH U XUMUU. MOXkeT ObITh, B Oy/1yIiem
NOSIBUTCA CUMOMO3 HayK, HO ceiuac 3TO He TakK.

1. OcBeXuM HaIlly TO3HAHWS IEMEHTApHOW €IMHUIIBI IOOOr0 OpraHu3Ma — KUBOW KJIETKH.
ITOT KOMOYEK IUIOTH CIIOCOOEH K CaMOCTOSITEJIbHOMY CYIIIECTBOBAHMIO, a TAKKE MU CAaMOBOCIPOU3-
BeneHmio. Jliobast KjeTka opraHu3Ma oonasaeT MoJHbIM (DOHIOM TeHETHUYECKOro Marepuasa opra-
HHU3Ma, TIOTEHIMEN K ero MpOosiBIeHUI0. IpyruMu cJoBaMH, YejloBeKa MOKHO BBIPACTUTD U3 JIIOOON
€ro JIEMEHTApPHOM KHUBOW YACTHULIbI — KYCOUKa KOXH, BOJIOCA, KAIJIM KPOBU — €CJIM OTKJIIOUYUTh I'€HBbI,
I depeHLNPYIOIINE KIETKU.

Cucrema xpaHeHUs1 MH(pOpMalIMK KJIETKM U BCErO OpraHM3Ma B 1IeJIOM, KaK U3BECTHO, MoJle-
kyna JHK (nesokcupmOoHykienHoBasi kuciora). [IpexacraBisier oHa coOOil [Be AJIMHHBIE LIETTH
U3 MOBTOPSIINXCS MOJIEKYJISIPHBIX OJIOKOB — HYKJIEOTH/IOB, 3aKpY4eHHBIE BMeCTe 10 criupayii. OquH
BUTOK npuxoautcs Ha kaxaple 10,4 ocnoBanus. JHK moxer ObITh 3aKpydeHa IOMOJHUTENBHO,
[0 HAIPaBJIEHUI0 HOPMAJIbHBIX BUTKOB (TIOJIOKMTENIBHO), UM OTpULATEIbHO. JIMHA BBITAHYTOM
Hut [JHK yenoBeka cocraBisier 4yTh Oosee MATH CAHTUMETPOB. UMCIIO aTOMOB — MPUOIU3UTENIHEHO
150 mumapnoB. Enquania xpaHeHusi ”H(pOpMALIMM B 9TOM YETBEPUYHOU CUCTEME MCUYMCIICHUS —
COCTOSIIIIMIA U3 MOIYTOpa IECATKOB aTOMOB HyKJIeoTH. Takum o06pa3om, HaBCKUIKY, onHa JJHK xpa-
HUT B cebe 10 MumapaoB OWT, Wi ke, elrie rpyoee — ['Mradailt (1Ba MHTEPECHBIX MOy TOPAaYaCOBBIX
¢upma). [TpocTeiiinas KieTka ¢ siipOM — SyKaproT MOXKET 3aKJiiodarh B cebe equHcTBeHHyo [JHK,
HO OOBIYHO KJIETKA CONEPKUT HECKOJIBKO NECATKOB, JomoiHsonmx Apyr apyra [JHK. Monekysst
9TU NPeOBIBAIOT B COCTaBE JEIAIIMXCS, MPeObIBAONIMX B MeTada3e XpoMocoM (BUAUMBIX B OOBIU-
HBII CBETOBOM MHKPOCKOIT OEJIKOBBIX 00pa30BaHMii) OAMHAKOBHIMU (TOMOJIOTIYHBIMU ) TIAPAMU — T.H.
cecrpuckumu THK. B 3TOT COKpOBEHHBIII MOMEHT XpOMOCOMa HECKOJIBKO HallOMHUHAET OYKBY X.
B cocrostHuM MoKost XpoMOCOMa — IIPOCTO MaJlouKa, OHAKO ke, C LIEHTPOMEPOM (TOUYKOH, 1O KOTO-
pOii Oy/IeT TPOUCXOIUTD pa3fieieHHe XPOMAaTH]), «pa3BUHUYEHHAS», U TIOCPEACTBOM CBETOBOTO MHK-
pOcCKoIa He HaOmoaaeMasl.

Knetku opraHusma 4esoBeka coiepkar 1o 23 pasanyHblX XpPOMOCOMBI, TOYHEE, FOTOBBIE IPU
A€NEeHUN Pa3[eIuThCs Naphl.
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Kaxnas [JHK sykaproTideckoit KJIETKU UMEeeT CBOIO ONIOPY B BUJE TMCTOHOB — IJI00YII, KOTO-
pble oHa oOBUBaeT. B BeriecTBe XpoMocoM Macca rucToHOB focturaeT 40%. Perutukanus, To-eCTb,
ynBoerne JTHK ocymectBisieTcss mocpeacTBoM hepMeHTHOro Komiuiekca u3 15—20 6eskoB, pern-
JIMCOMBI, PACTIJIETAIOIIEr0 HUTh, BPAIIAIOIIETO, ¥ OISTh 3aKpyuuBaioniero. OcBoO0kIeHHast OT O3~
KOTO COCE/ICTBA TOMOJIOTMYHOUM HUTH, 1enovka /JJHK, He BomHe w3ydeHHBIM 00pa3om, HaOupaer
KOMIUIMMEHTAapHbIE HYKJIEOTH/Ibl U3 OKpY:Kalolleil cpefibl, (hOpMUPYET, OUYEBUIHO, TUCTOHBI U TOJI-
HOLIEHHYI0 XpoMOcoMy (B JlouepHel kJieTke). OHa U3 HUTeW SIBJISIeTCs JUAUPYIOIEd, Ha BTOPO
no0aBJieHne OCHOBAHHIA MTPOMCXOAUT phiBKaMu. Kak mpaBuiio, permkanus uieT ¢ AByX CTOPOH, ee
«BUJIKa» JBMKETCS1 cO cKOpocThio 100 ThICAY Map HYKJIEOTUIOB B MUHYTY.

Pernukanus kaxoii HOBOM HUTU HAYMHAETCS C HEKOEW 3aTPaBKH, €CJIM MOKHO TaK CKa3arh,
MCKYCCTBEHHO cO3/1aBaeMoii (pepMeHTaMu. BriociencTBum oHa youpaercsi, HO Ipy 9TOM «CKYCBIBa-
ercs» M HeKUi 3aimTHBIN ydyacTok koHua JJHK. Takux y4acTKOB HECKOJIBKO JECSTKOB, BCE BMe-
cTe OHM MMeHyIoTcsl Tesjomepamu. Koria ncuesaer nocneqauil Kycouek tesomepsl, JHK nmpuotpe-
TaeT CIOCOOHOCTb CBSI3BIBATHCSI STUM KOHIIOM C JPYIMMH XPOMOCOMAMH, Pa3INYHBIMHU O€JIKaMH,
TepsieT MHIAMBUIYaJIbHOCTD U MOrudaeT. B SMOpHMOHAIBHBIX, IOJIOBBIX, MEHBIIIEH CTETIEHH CTBOJIOBBIX
KJIETKaX TeJIOMePbl BOCCTAaHABIMBAET 0COOBIN (pepMeHT — Tesiomepa3a. CTBOJIOBbIE KJIETKH TTPHU JIesie-
HUM 00pa3yloT OHY KJIETKY, TOAHYIO s qudpepeHIrauy (MpeBpalieHus B 00y, HEOOXOIUMYIO
OpraHu3My, COCTaBe KPOBH, KOXKH, MBIIIL, U T.1) U OJHY, OISTb-Ke, CTBOJIOBYI0. C TeueHueM Bpe-
MEHM KU3HU, OJHAKO, KOJIMYECTBO CTBOJIOBBIX KJIETOK YMEHBIIAETCS.

HewnsBecTHO TOYHO, SIBJISIETCS JIM MHEPTHOCTD TeJoMepasbl B OOBIYHBIX, COMATHYECKUX KJIET-
Kax HEKOW CIIy4allHOCTBIO, NieMeHTapHOi HepopadoTkoi [Tpuponpl, MO0 3amporpaMMypOBaHHBIM
MEXaHU3MOM CaMOYHWYTOXEHHUsI OpraHU3Ma BO UM CJIEIYIOIIMX, BO3MOXHO, O0Jiee COBEPIIIEHHBIX
nokoJyieHnid. Teomepasa aKTMBHA B PAKOBBIX KJIETKaX — KOTOPbIE CIIOCOOHBI AETMTHCS OECKOHEYHO,
OJIHaKO, CKOpee BCEro, BUHOBATa B OOJIE3HU HE OHA, 2 HEKM1 MTHON MEeXaHU3M MepepoxaeHust. MHept-
HOCTb TeJIOMepasbl MPHCYINA U TeM KUBOTHBIM (HM B OOJIbIIIEH, HM B MEHBINIEH CTETIeH!), KOTOpPbIe
BOOOIIIEe HE OOJNEI0T PaKOM, TaK, YTO MEXaHM3M ee MOAaBJIeHHs He MOXeT ObITh co3ia [Ipuponoit
u3-3a ee OOSI3HU MPOSIBJICHUS 3TON onacHo OonesHu. [IpruodpereHue TeaoMepa3Hol aKTUBHOCTH,
COIVIACHO HEKOTOPBIM MCCIIEIOBAHUSIM, HUCKOJIBKO HE MOBBIIIAET PUCK Pa3BUTUSA paka.

Hexkoropbie 6akTepun umerot 3akosnbiioBanayo [JJHK, He nMeroiyio TeiomMep, COOTBETCTBEHHO,
BOCIIpOM3BOIUMYI0 Oe3 «mmuTa Xedumka» (50—70 penenuii). COOTBETCTBEHHO, B OTCYTCTBHUU
ryOUTeTbHBIX BHEIIHUX BO3JICUCTBUI, OHU MMPAKTUYECKU OECCMEPTHBI.

Wrtak, unaMBUI He CTONb 1IeHeH Kak OO01ecTBo, motoMy OepesxiuBast [Iprposa v He BbiiesisieT
JOCTATOYHO PECYPCOB Ha CYLIECTBOBAHUE BCEX €r0 COMAaTMUECKUX KJIETOK.

HHK 1 coOTBETCTBEHHO, XpOMOCOMBI SIBJISIOTCSI HE TOJNBKO XpaHWIMIIEM WH(pOpMalUY,
HO M PacropsiAMTENbHBIM IIEHTPOM, M 3aBOJOM IO M3roTOBJIeHMIO Oenka. CHHTEe3npoBaTh OENoK
nomoraet poncrtBenHas JJHK makpomonekyna PHK (pubGonykienHoBass kuciora). CoOCTBEHHO,
oOpasyetcst 3ta PHK nyTem konupoBanusi (TpaHCKpumimu) bepMeHTaMy TOrO MJIM MHOTO Y4acTKa
JHK. Cocront oHa M3 OTHOH IENOYKHM HYKJIEOTHIOB, CIIOCOOHa OOPAa30BBIBATH PA3IMUYHbIE MPO-
crpaHcTBeHHble cTpyKTypbl. PHK moryTt 6bith MaTpuunbiMu (MPHK) u Tpancnoptaeivu (TPHK).
Heckomnpbko MPHK mutioc BciomoratesibHbIN (pepMEHT COCTABIISAIOT pUOOCOMY — MUHUATIOPHBIN 3aBOJ
10 TTPOM3BOJCTBY Oeska. HeoOXomumble UIsl TOTO MOJIEKYJIBI UM JIOCTaBJsieT, pasymeercs, TPHK.

Benku — nmonmnenTuaHbie MOJIEKYJIBI, COCTOSIIAE U3 HECKOJIBKUX THICSAY, WIN K€ JECSITKOB
THICSY aTOMOB, SIBJISIIONIMECS KaTATM3aTOPaMy OMOXMMUYECKUX PEaKIHid, a TAKKe BCEM MaTepuallb-
HBIM Oa3rcoM opranu3Ma. CTpyKTypHasl eIUHUIA — AMUHOKHCIIOTA, KOMILIEKC aTOMOB YIJIeposa,
BOJIOpOJIa, KUCJIOpOoAA U a30Ta. Bcero Takux craHIapTHBIX aMUHOKUCIOT HacuuThiBaercst 20. [Ipo-
KpYy4MBasich uepes rooyiny pudocomsl, MPHK BbI3BIBaeT COOTBETCTBYIONIHE COETMHEHHST aMUHOKHC-
JIOT.

BonbIIMHCTBO 9yKapuOTHYECKUX KJIETOK COIEPKUAT MUTOXOHAPUU. B cyliHOCTH, 3TO 4yKepos-
HBle OaKTEpUH, BOIIEIINE B CHMOMO03, 00eCIIeUrBalOIIHe BCe SHEPreTHUecKue MOTPeOHOCTH KIICTKH.
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JTHK mutoxoHIpuUii TpeACTaBIseT cOO0M 3aMKHYTYIO KOJIBIIEBYIO IBYXCIUPATBbHYIO MOJICKYJTy. YacTb
OeJIKOB KJIETKH KoupyeTcst uMeHHO naHHoi [JTHK.

[Tomumo Toro, B MepeHoce HacaeICTBEHHON MH(OpMAIIMK YYaCTBYIOT U IUIa3MUbl. DTO OUEHb
MaJjible (BCEero HEeCKOJIbKO ThICSY Map OCHOBAaHUM), JByXIernodeuyHblie KonbeBble [JHK, otnenbHble
OT TEHOMHBIX XPOMOCOM, CIIOCOOHBIE PETUTMIIMPOBATHCS AaBTOHOMHO. VIMEHHO C MX TIOMOIIBIO TPO-
WCXOAWUT TOPU3OHTAJIbHBIN MIEPEHOC T€HOB, HApUMeEp, MpU (POPMUPOBAHUU T€HHOMOIU(PUIIMPOBAH-
HBIX CEJIbCKOXO3SHCTBEHHBIX KyIbTyp. CunTaercs, 4to B IpeBHOCTU (MUJUTMOHBI JIET Ha3a1) OOMeH
reHaMH MeXJy Pa3TuYHbIMU BUJIAMH (MMEHHO, HE BEPTHKAIbHO, CBOMM IOTOMKaM) ObUT pachpo-
CTpaHeH MHOTO OoJiee IUPOKO.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO 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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