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1. UcTopus pa3BUTHSI KJETOYHOH TEOPHH

[IpeanoceuikamMu co3/1aHKsl KJIETOUHON Teopuu ObLIM M300pETeHHE U yCOBEPILIEHCTBOBAHUE
MHKPOCKOIA ¥ OTKPBITHE KJIEeTOK (1665 ., P. 'yk — npu u3yuennn cpesza KOpsl TpOOKOBOTO JIepeBa,
Oy3uHbI U J1p.). PaboThl n3BecTHBIX MHUKpockornuctoB: M. Manenuru, H. I'pio, A. Ban JleBenryka
— TMO3BOJIMJIM YBUAETh KJIETKM PaCTUTENIbHBIX OPraHu3MoB. A. BaH JIeBEeHI'yK OOHapyk Ui B BOIEO/I-
HOKJIE-TOUHBbIE OpraHn3Mbl. CHavasIa u3y4ajaoch KJaeTouHoe Aapo. P. BpayH onmcan aapo pacturess-
Hou KyeTKu. . . IlypkuHe BBeJ NOHATHE MPOTOIUIA3MbI — KUAKOIO CTYIEHHCTOTO KJIETOYHOTO
COZIEPAKHUMOTO.

Hewmenkuii 6otanuk M. I1lneiineH nepBsiM NpHIeN K BHIBOAY, YTO B JIIOOOM KJIETKE €CTh S/APO.
OcnoBarenem KT cunraercs Hemenkuit 6uosnor T. IlIBanH (coBmectHO ¢ M. IllneiineHom), KOTOPBI
B 1839 r. ony6nukoBas Tpya «MHUKPOCKONMUYECKUE UCCIEIOBAaHUSI O COOTBETCTBUM B CTPYKTYpE U
poCTe )KUBOTHBIX U PacTeHUI». Ero nosnoxenus:

1) KJeTKa — I1aBHas CTPYKTypHAsl €IMHUIIA BCEX )KMBBIX OPraHM3MOB (KaK KMBOTHBIX, TaK U
PaCTUTENIBHBIX );

2) ecM B KakOM-JIMO0 0Opa30BaHKUM, BUAMMOM MOl MUKPOCKOIIOM, €CTh S/1pO, TO €0 MOKHO
CUUTATh KJIETKOU;

3) mporiecc 0Opa30BaHMs HOBBIX KJIETOK OOYCIIOBIMBAET POCT, pasBUTHE, T hEpeHIIPOBKY
PACTUTENBHBIX U KUBOTHBIX KJIETOK.

JlomonHeHus B KJIETOUHYIO TEOPUIO BHEC HEMELKUI yueHbl P. Bupxos, koropsiii B 1858 T.
onyonukoBai cBoil Tpyn «LlemmonapHas naronorus». OH JI0Ka3aj, 4yTo AOYEpHHUE KJIETKM 0Opa-
3yI0TCS TIyTEM JEJIeHUs] MAaTepPUHCKUX KJIETOK: Kaxjaas KJeTka u3 KieTku. B konne XIX B. Obun
OOHapyKeHbl MUTOXOHIPHH, KOMIUIEKC ['OJIbIIKY, TUTACTU/IBI B PACTUTENBHBIX KieTKax. [Tocie okpa-
MIMBAHUS JEJSIIMXCS KJIETOK CIEMAIBHBIMU KPacUTeIMU ObLITH OOHApYKeHbI XpoMocombl. CoBpe-
MeHHble nosoxeHusa KT

1. Knerka — OCHOBHasl €IMHUIIA CTPOEHUS U Pa3BUTUS BCEX KUBBIX OPraHU3MOB, SIBJISETCS
HauMEHbLIEU CTPYKTYPHOM €IUHULIEN KHUBOTO.

2. KneTku Bcex OpraHu3MoB (KaK OJHO-, TAK M1 MHOTOKJIETOYHBIX) CXOIHBI 110 XUMUYECKOMY
COCTaBY, CTPOEHHUIO, OCHOBHBIM IPOSIBJIEHUSAM OOMEHA BELIECTB U KU3HEAEATEbHOCTH.

3. Pa3MHOXeHue KJIETOK MPOUCXOAUT MyTeM UX JeieHus (Kaxaas HoBas KJIeTKa oOpasyercs
IIPU €JIEHUY MAaTEPUHCKOM KJIETKH); B CJIOKHBIX MHOTOKJIETOUYHBIX OPraHU3Max KJIETKH UMEIOT pa3-
J4YHBIE (DOPMBI M CIIELIMATA3UPOBAHBI B COOTBETCTBUM C BBHITOIHAEMbIMU (PyHKUIMAMU. CXOOHbIE
KJIETKM 0Opa3yloT TKaHW; U3 TKaHEW COCTOAT OpraHbl, KOTOpble 0Opa3yloT CUCTEMBI OPraHOB, OHU
TECHO B3aUMOCBS3aHbl U [IOJYMHEHBI HEPBHBIM U T'YMOPJIbBHBIM MEXaHU3MaM PETyJIALMHA (y BBICIINX
OpPraHU3MOB).

3HayeHue KJIETOYHOM TEOPUU

OrtaJio fICHO, 4TO KJIETKA — BaKHEMILAsl COCTABJISAIOIIAS YaCTh )KUBBIX OPraHU3MOB, MX ITIABHBIN
MOp(}O(pU3NOIO-rHUECKNI KOMITOHEHT. KjleTka — 3T0 OCHOBa MHOT'OKJIETOYHOTO OpPraHu3Ma, MECTO
NpOTeKaHUs OMOXUMUYECKHX U (PH3HOJIOTMYECKHUX MPOIIECCOB B opranu3me. Ha kiietouHom ypoBHe
B KOHEYHOM UTOT€ MTPOMCXOASAT Bee Ouosornyeckue npoueccsl. Kierounas Teopus mo3Bosmia cjie-
JIaTh BBIBOJI O CXOZICTBE XMMHUYECKOTO COCTaBa BCEX KJIETOK, OOIIEM IJTaHe MX CTPOEHMsI, YTO IMOJ-
TBEPXKJAET (PUIIOTEHETUYECKOE EIMHCTBO BCETO KUBOIO MUpA.
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2. /Kuznb. CBolicTBA ;KUBOH MaTepum

7Ku3Hb — 9TO MaKpOMOJIEKYJIApHAs OTKPBITAs CUCTEMA, KOTOPOW CBOMCTBEHHBI HEpPApXUUECKas
OpraHu3alys, COCOOHOCTh K CAaMOBOCITPOU3BE/ICHNIO, CAMOCOXPAHEHUIO U CaMOPETYJIILUKi, OOMEH
BEIIECTB, TOHKO PETYJIMPYEMBIN IIOTOK SHEPIUH.

CBoiicTBa KUBBIX CTPYKTYP:

1) camooOHOBIeHne. OCHOBY OOMeHa BELIeCTB COCTABISIOT cOAIAHCHPOBAaHHBIE U YETKO B3a-
MMOCBSI3aHHBIE TIPOIIECCHl ACCUMMIISALINN (aHAOOIN3M, CHHTE3, 00pa30BaHNE HOBBIX BEIIECTB) M JIUC-
CUMWISIIIAY (KaTaboJIN3M, pacria);

2) caMOBOCIIPOU3BEIEHNE. B CBA3M C 93TMM KUBBIE CTPYKTYPbI IOCTOSIHHO BOCIIPOU3BOAATCA U
OOHOBJISIIOTCSI, HE Tepsisl IPH STOM CXOICTBA C IPEbIAYIIIMMU MTOKOJIEHUSIMU. HyKJIeMHOBBIE KUCITIOTHI
CIIOCOOHBI X paHUTh, IEpeaBaTh M BOCIIPOM3BOAUTH HACIIE/ICTBEHHYIO MH(OPMALIHIO, a TAKKe peasii-
30BBIBATh €€ yepe3 cuHTe3 OesnkoB. MHpopmaims, xpanumas Ha [JHK, nepeHocurcst Ha Mosekyiy
6enka ¢ momoipio Monekyn PHK;

3) camoperynsauus. bazupyercs Ha COBOKYITHOCTH ITOTOKOB BEILECTBA, SHEPTUU ¥ MH(POpMaLu
yepes3 KUBOU OPraHu3M;

4) pasppaxumoctb. CBsizaHa C mnepenadeil MHGOpPMALMKM U3BHE B JIIOOYI0 OMOIOTMYECKYIO
CHCTEMY M OTPAXKaeT PEaKLMIO TOM CUCTEMBI Ha BHEIIHUM pa3gpaxuTelib. biaronaps pazapaxumo-
CTH KUBbIE OPTaHM3MBI CIIOCOOHBI M30MPATEILHO pearnpoBaTh Ha YCJIOBUsI BHEIITHEH Cpe/ibl M M3BJIe-
KaTb U3 Hee TOJIbKO HEOOXOAMMOE ISl CBOETO CYIECTBOBAHMS,;

S5) nopaepXkaHue roMeocTra3a — OTHOCUTEJIBHOTO JAWHAMMYECKOTO IMOCTOSHCTBA BHYTPEHHEN
Cpenbl OpraHu3mMa, (PU3MKO-XUMHUYECKUX [TapaMETPOB CYIIECTBOBAHUSA CUCTEMBI;

6) CTpyKTypHasi OpraHuM3anys — YHOpsiI0YeHHOCTD, )KMBOH CHCTEMbl, OOHApYKMBAETCS TPU
MCCIIeIOBAaHUN — OMOTe€OLIEHO30B;

7) apanTais — CHOCOOHOCTD KMBOTO OPTraHM3Ma MOCTOSTHHO MPHUCIIOCA0IMBATHCS K M3MEHSIIO-
LIMMCS YCJIOBUSM CYIIECTBOBAHUSA B OKPYKAIOLLEU CPEAE;

8) penpoaykuus (BocrpousBeneHue). Tak Kak )KU3Hb CyHIECTBYET B BUJIE OTIEJIBHBIX )KUBBIX
CHCTEMBI, a CYILIECTBOBAHHE KaXA0M TAKOM CUCTEMBI CTPOI'O OTPAHUYEHO BO BPEMEHH, MOAIEPKAHKE
KM3HU Ha 3EMJIE CBA3AHO C PENPOAYKLMEN )KUBBIX CUCTEM;

9) HacieicTBeHHOCTh. OOecneunBaeT MPeeMCTBEHHOCTb MEX /1y TOKOJICHUSIMU OpPraHU3MOB (Ha
OCHOBE IIOTOKOB MH(popMaumn). biarogaps HacneACTBEHHOCTH U3 ITOKOJIEHUS B TIOKOJIEHUE NIEPEaa-
I0TCSI TIPU3HAKH, KOTOPbIe 0OECTIeYnBaIOT PUCIOCOOIEHHE K cpesie OOMTaHuS;

10) U13MEHYMBOCTb — 32 CYET U3MEHUMBOCTH KHBasi CUCTEMA [TPUOOpETaeT MPU3HAKH, paHee eil
HECBOWCTBEHHBIE. B mepBylo ouepeabM3MEeHYNBOCThCBA3AHACOUINO-KAMU IPU PENPOAYKLIMH: U3Me-
HEHUS B CTPYKTYPE HYKJIEMHOBBIX KUCJIOT IPUBOAAT K MOSBJIEHUIO HOBOW HACJIEACTBEHHOU UH(OP-
Malyu;

11) nHauBUIYaIbHOE Pa3BUTHE (ITPOLIECC OHTOI€HE3Aa) — BOILIOLEHNE UCXOJHOM T€HETHUECKOU
uH(pOpMaIHK, 3alI0KeHHOI B cTpyKType Monekyn [JHK, B paboune ctpykTypsl opranusma. B xome
TOrO MpoIiecca MPOSIBIISETCS TAKOE CBOMCTBO, KaK CIOCOOHOCTD K POCTY, UTO BBIPaKaeTcs B YBEJIH-
YEHNUU MACCHI TeJIa U €r0 pa3MEPOB;

12) ¢punorenernyeckoe pasButve. basupyercsd Ha NMPOrpecCMBHOM Pa3MHOXKEHHMHU, HACIEN-
CTBEHHOCTH, OOpbhOe 3a CyIlecTBOBaHME M OTOOpe. B pesynbrare 3BOMIONNM MOSBUIOCH, OTPOMHOE
KOJINYECTBO BUJIOB;

13) ouckpeTHOCTh (IIPEPBIBUCTOCTh) U B TO K€ BPEMs LIENOCTHOCTh. JKU3HBb IPEACTaBJICHA
COBOKYITHOCTBIO OT/IEJIbHBIX OPraHU3MOB, WK ocoOeil. Kaxaplii opraHusM, B CBOIO OY€pe/ib, TAKKe
JOVCKPETEH, ITOCKOJIBKY COCTOUT U3 COBOKYITHOCTH OPraHOB, TKAHEW U KJIETOK.
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3. YpoBHH OpraHu3anui KN3Hu

7KuBast npupona — 3To LeJIOCTHAas!, HO HEOIHOPOJHAsI CUCTeMa, KOTOPO CBOICTBEHHA Hepap-
Xu4ecKasl opranuzanys. VMepapxuueckoil Ha3bIBaeTCsl Takasi cMCTeMa, B KOTOPOi yacTu (WM 3Jie-
MEHTHI LIEJIOT0) PACIIOJIOKEHBI B MOPSIIKE OT BBICIIETO K HU3IIEMY.

MukpocucteMsl (JOOpraHM3MeHHasi CTYIEHb) BKJOYAIOT B ceOsl MOJEKY/SPHBINA (MOJIEKY-
JIIPHO-TEHETUYe-CKH1ii) ¥ CYOKJICTOYHBIN YPOBHHU.

Me3ocuctembl (OpraHMU3MeHHasl CTYTIEHb ) BKJIIOYAIOT B ce0s1 KJIETOYHBIH, TKAHEBbIN, OpraHHbIH,
CHUCTEMHBI, OPraHU3MEHHBIN (OPraHU3M Kak €JMHOE 1IEJI0€), UM OHTOTEHETUYECKUIl, YPOBHU.

Makpocucremsl (HaJIOpraHU3MeHHasi CTYTeHb) BKJIIOYAIOT B ceOsl MOIMYJSIIMOHHO-BUIOBOH,
OMOLICHOTMYECKUI U I7100a/IbHBIN ypoBHU (Onocepy B Liesiom). Ha kaxaom ypoBHE MOXKHO BblJie-
JIUTh IEMEHTAPHYIO €JMHULLY U sIBJICHUE.

AnemenTapHas equHuLa (AE) — 310 cTpyKTYpa (M1 00BEKT), 3aKOHOMEPHBIE U3MEHEHH I KOTO-
pou (71eMEHTapHBbIE SABJIEHUA, D5) COCTaBIIAIOT €€ BKJIAJ B Pa3BUTHE XU3HU Ha JaHHOM YPOBHE.

Hepapxuueckue ypoBHU:

1) MONeKyJIApHO-TeHETUYECKUI YpoBeHb. JE mpencrasiieHa reHoM. I'eH — 3To y4acTok MoJie-
kyasl JJHK (a y Hexoropeix BupycoB-monekyisl PHK), koTopelid OTBETCTBEH 3a (pOpMHpPOBAHHE
KaKoro — JInO0 OIHOTO MPU3HAKA;

2) cyOkJeTouHblii ypoBeHb. JE mpencraBieHa Kakou-IM00 CyOKJIETOUHOH CTPYKTYpPOH, T. €.
OpraHeJlIoN, KOTOpasi BBIIOMHSET CBOMCTBEHHbIE e (DYHKIIMK 1 BHOCUT CBOH BKJIAJI B pabOTY KJIETKH
B 1IEJIOM;

3) KJIETOYHBIN YPOBEHb. JE — 3T0 KJIETKa, KOTOpas ABJISETCS CAMOCTOATENBHO (DYHKLIMOHUPY-
IOILIEN SJIEMEHTAPHOU

Ouonornyeckoi cucteMoi. TOJNIBKO Ha 3TOM YPOBHE BO3MOXHBI peajnd3alusl FeHETUYECKO
nH(pOpPMALMK 1 IPOLIECChl OMOCUHTE3a;

4) TkaHeBbIM YpoBeHb. COBOKYITHOCTD KJIETOK C OIMHAKOBBIM TUIIOM OPraHU3allid COCTABJISIET
TKaHb (DE);

5) opranHsiii ypoBeHb. OOpa3oBaH COBMECTHO ¢ (PYHKIIMOHUPYIOIMMH KJIETKaMH, OTHOCSIIIH-
MHUCA K pa3HbIM TKaHsaM (JE);

6) opraHU3MeHHBIN (OHTOTEHETUYECKUil) ypoBeHb. E — 3T0 0COOb B €€ pa3BUTHM OT MOMEHTA
POXIEHUA JO NPEKPAILEHNS €€ CyLIECTBOBAHUSA B KAUECTBE KUBOW CUCTEMBI. DS — 9TO 3aKOHOMEp-
Hble U3MEHEHUsI OpraHru3Ma B ITPOLIecce MHIUBUAYATbHOIO Pa3BUTHS (OHTOreHe3a) (PeHOTHIT;

7) IOIYJISILIMOHHO-BUA0BOI ypoBeHb. DE — 3T0 nony s, T. €. COBOKYITHOCTh 0coOei (opra-
HU3MOB) OJIHOTO BHJIA, HACEJSIONIMX OAHY TEPPUTOPHIO M CBOOOJHO CKPEHIMBAIOLIUXCS MEXIY
coooi. [onysamuums o6nagaetr reHoPOHIOM, T. €. COBOKYITHOCTBIO T€HOTHIIOB BCex ocodeil. Boseii-
CTBUE Ha TeHO(DOH/1 IEMEHTAPHBIX IBOITIOLIMOHHBIX (PAKTOPOB MPUBOJUT K SBOIOLIMOHHO 3HAYMMbIM
u3MeHeHusaM (ID);

8) OMOLICHOTHYECKHii (9KOCUCTEMHBIN) ypoBeHb. DE — OMOLIEHO3, T. €. ICTOPUYECKH CIIOKHB-
1Ieecst yCTOMYMBOE COOOMIECTBO MOMY/ISAIMIA PAa3HBIX BUIOB, CBS3aHHBIX MEKIy COOOM M C OKpYyKa-
IONIel HEXXUBOU MPUPOION OOMEHOM BEIEeCTB, SHEPTUU U MH(MOpMAIIUK (KPYyrOBOPOTaMH ), KOTOPHIE
Y IPeICTaBIAI0T codoit D4;

9) 6rocepHslii (r1odanbHbIA) ypoBeHb. DE — Onocdepa, T. . eauHbIi MIaHeTapHbIA KOM-
TUIEKC OMOTEOLIEHO30B, Pa3IMYHBIX 10 BUOBOMY COCTaBY M XapaKTEPUCTHKE a0MOTHUYECKON (HEKHU-
BOI1) YacTy;

10) HochepHBIH YpOoBEeHb. DTO COCTaBHAsSI YaCTh OMOcephl, KOTopasi M3MeHeHa Oraroyiapsi iesi-
TEJIbHOCTH YeJIOBEKa.
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4. CocraB KJeTKH

Bce :xuBbIe cCTEMBI COIEPKAT B PA3IMYHBIX COOTHOIICHUSIX XUMUYECKUE JIEMEHTHI Kak opra-
HUYECKUE, TaK U HEOpPraHMUYEeCKUe.

ITo KoMMyYecTBEHHOMY COZIEPKAHUIO B KJIETKE BCEXUMU-YECKHE JIEMEHTHI JAEIAT Ha 3 TPYIIIIbL:
MaKpo-, MUKPO-H YJIbTPAMHUKPOIIEMEHTHI.

1. Makpo31eMeHTBI COCTaBIAT A0 99 % Macchl KJIETKH, U3 KOTOPbIX 10 98 % NpuxXoauTcs Ha
4 31eMeHTa: KUCIOPOl, a30T, BOIOPO/ U YIJIEPO[I.

2. MuKpo3nieMeHThl — TPEUMYILECTBEHHO HOHBI METAJIOB (KOOaJIbTa, MEIH, IMHKA U ApP.) U
rajioreHoB (#ona, 6poma u ap.). OHu conepxarcs B komruectBax ot 0,001%m0 0,000001 %.

3. Vinprpamukposnementol. x koHuentpauus Huxke 0,000001 %. K HMM oTHOCAT 30510TO,
PTYTh, CEJIEH U Ap.

XUMUYeCKoe COeIMHEHNE — 3TO BEIIECTBO, B KOTOPOM aTOMbI OTHOTO UJI HECKOJIBKUX XUMHU-
YECKMX 3JIeMEHTOB COEJUHEHBI JIPYyr C APYrOM IMOCPEICTBOM XMMHUYECKUX CBsi3ed. XHUMUYECKHe
COeTMHEHHs ObIBAIOT HEOPraHWYECKUMM M OpraHMuYecKMMU. K HEeopraHu4ecKuM OTHOCST BOILY U
MUHepasibHble coi. OpraHnveckre COeAUHEHNS — 3TO COeAMHEHU S YITIepoia C IPYTUMHU SJIeMEeHTaM
H.

OCHOBHBIMU OPraHMYECKUMU COSTUHEHUSIMU KJIETKU SIBJISIIOTCS O€JKH, )UPBI, YIIEBOIbI U
HYKJIEMHOBBIE KUCJIOTHI.

Benku — 310 monuMepsbl, MOHOMEpPaMH KOTOPBIX SIBJISIIOTCS AMUHOKHCIIOTHL. B OCHOBHOM OHU
COCTOSIT U3 yIJIepo/a, BOOOPO/A, KUCIOPOIa U a30Ta.

®dyHKIIMN OEKOB:

1) zamurHasd;

2) CTpyKTypHas;

3) gBuTaTeabHAL;

4) 3aracHas;

5) TpaHCIIOpTHAS;

6) peuenTopHas;

7) peryastopHasi;

8) OeNKU-TOPMOHBI YYaCTBYIOT B TYMOPAJIbHOW PEeryJsiumg;

9) 6enku-pepMeHTHl KaTATU3UPYIOT BCE XMMUUYECKUE PEaKIMK B OPraHu3Me;

10) sHepreTnyeckas.

VYIneBoibl — 3T0 MOHO— U MOJIMMEPBI, B COCTAB KOTOPBIX BXOAUT YIJIEPO/, BOAOPO U KUCTIOPOLT
B cooTHommenun 1: 2:1.

OyHKIMU YTIEBOIOB:

1) sHepreTuyeckas;

2) CTpyKTypHas;

3) 3amacarorasi.

Kups! (UIUAbL) MOTYT OBITH TPOCTBIMU U CIIOKHBIMUA. MOJIEKYJIbI TPOCTHIX JIMIUAAOB COCTOST
13 TPEXaTOMHOTO CIIMPTA MIUIIEPUHA U TPEX OCTATKOB KUPHBIX KUCTOT. CIIOKHbIE TUMUIBI SBIISIOTCS
COE/IMHEHUSIMU MTPOCTHIX JTUMUJOB C OEJIKaMU M yIJIEBOAAMHU.

OyHKIMK JTUMUAIOB:

1) sHepreTuyeckas;

2) CTpyKTypHas;

3) 3amacaronas;

4) 3amuTHasd;

5) peryaAropHas;

6) TerIon30IMpyoLIas.
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Morekyna AT® (aneHo3uHTprdocOPHOIN KUCTIOTHI) 00pa3yeTcsi B MUTOXOHIPUSIX, BJISACTCS
OCHOBHBIM UICTOYHUKOM SHEPrUH.
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5. buocunres 0ejka. 'eHeTHYeCKHH KO/1

HyxkJienHOBBIE KMCIIOTBI — 3TO hocpopcoaepkalme OUONoIUMepHI.

CymectByer 2 Bujia HyKJIEMHOBBIX KHCIIOT — JEe30KCU-prOOHyKJIenHoBast kucinota (JHK) u
pudonykenHoBas kuciora (PHK).

JHK npencraBisier codoii Crimpaltb, COCTOSIIYIO U3 ABYX KOMIUITMMEHTAPHBIX MOJIMHYKIICOTHI-
HBIX LIeTIeld, 3aKpYYEHHBIX BIIPaBo. [IBe Lieny HYKJIEOTUA0B COSAUHSIOTCS MeXy coOOil uepes azo-
TUCTBIE OCHOBAaHMA 10 MPUHLMITY KOMIUIE-MEHTAPHOCTU: MEXY aJEHUHOM UTUMWUHOM BO3HUKAIOT
JBE BOIOPOAHBIE CBA3U, MEXKy TYaHUHOM U LIUTO3UHOM — TPH.

®ynkunu JHK:

1) obecrieunBaeT coxpaHeHUe U Tiepeiady TeHeTHUeCKOr MH(OPMAIIMK OT KJIETKH K KJIETKE
OT OpraHM3Ma K OpraHusMy (perumKanus);

2) peryampyer Bce IPOLIECCHl B KJIETKE, 00eCreunBasi CIOCOOHOCTh K TPAHCKPHIILMY C TIOCTIe-
OYIOLLEN TpaHCIsALKEN.

Pernmkanysa nporucxoqur B CHHTETUYECKUI NIepro MHTEpgassl MuTO3a. PepMeHT permkasza
ABUKeTCs Meskay aByMs Hensavu cnvpani JHK u pazpbiBaeT BonopogHble CBA3U MEX1y a30TUCTHIMU
OCHOBaHMAMMU. 3aTeM K KaxXJI01 U3 Lienovek ¢ nomouisio pepmenta JHK-nonmmmepassl no npuHOunmy
KOMIUIEMEHTAPHOCTU JOCTPAUBAIOTCS HYKJIEO-TU/BI IOUEPHUX LIETIOUEK. B pesysprare pernmkanyu
obpasytorcst 1Be uaeHtuunbsie Moniekysbl JJTHK. Komuecteo JTHK B kietke ynBawBaetcs. Takoi
crioco6 yneoenust [JJHK Ha3bBaeTcsi mOTyKOHCEpBATUBHBIM, TaK Kak Kaxkaas Hoas Monekyia [JJHK
COZIEPKUT OJIHY «CTapyl0» U OAHY BHOBb CUHTE3MPOBAHHYIO MOJMHYKJIEOTUIHYIO LIETb.

PHK - onHouenoueunsiid nonumep. Paznuyator 3 Buga PHK.

1. Uapopmaunonnas PHK (u-PHK) pacnonaraercs B siipe u nuToria3me KJI€TKH, BHIIOTHSET
(pyHK1IMIO IEpEHOCA HACTIEACTBEHHOU MH(OPMALIMK U3 A1pa B LUTOILIA3MY KJIETKHU.

2. TpancnoprHast PHK (1-PHK) Takse conepkutcs B siipe U LIUTOILIa3Me KJIETKH, 10CTaBJISAET
AMUHOKHCIIOTH K puOOCOMaM B ITPOLIECCe TPAHCISAIMN — OMOCHHTe3a OesIKa.

3. Pu6ocomanshas PHK (p-PHK) conepsxutcs B siapbiiike 1 pubocomMax KJIETKH.

BrocunTe3 Oesika MpOUCXOOUT B HECKOJIBKO STAIIOB.

1. Tpanckpunums — 31o nporecc cunte3a u-PHK na matpunie [JHK. O6pasyercst He3penast
npo-u-PHK, conepxkainas kak koaupymomnme, Tak 1 HEKOAUPYIOLIHE HyKJIEOTH-HBIE TIOCIIEI0BATEIb-
HOCTH.

2. 3areM MPOUCXOIUT MPOLECCUHT — co3peBaHue MoseKynsl PHK.

TpaHCcKpuNIMsA U MPOLECCUHT IPOUCXOAAT B s/ipe KieTKU. 3ateM 3peiasd u-PHK depes noper
B MeMOpaHe spa BBIXOAUT B LIMTOIJIa3My, M HAUMHAETCS TPAHCIIALMS.

3. Tpancaauums — 310 npouecc cuHTe3a Oenka Ha matpuue 1 PHK.

TpaHcaAumMa npekpaiaercs Ha KOJIOHaX-TepMUHATOpax. | eHeTUUeCKui Kox

D70 cucTeMa KOOUPOBAHUS MOCIIEI0BATEIBHOCTH AMHUHOKHCIIOT OeJKa B BHIE OIpe/ie/IeHHOM
nocnenoBaresibHocTH HykJieotuaoB B JJTHK u PHK.

Enununa resernueckoro koga (KogoH) — 1o TpuruieT Hyk-yieotuaos B JTHK wim PHK, konu-
PYIOLIM OHY aMUHOKHCIIOTY.

Bcero renernueckuit koa BKIOYaeT 64 KofoHA, U3 HUX 61 Kogupylommid U 3 HEKOAUPYIOIIHUX
(KOIOHBI-TEPMUHATOPHI ).

Konounsi-repmunaropsl B u-PHK: YAA, VAT, VI'A, B IJHK: ATT, ATLI, ALIT.

I'enernyeckuil Kox 001a1aeT XapaKTEPHbIMU CBOMCTBAMHU.

1. YHuBepcaabHOCTb — KOl OAMHAKOB 1JIS BCEX OPraHU3MOB.

2. CenmprU4HOCTD — KX bl KOJOH IM(PYET TOJIBKO OAHY aMUHOKHUCIIOTY.

3. BBIpOXKIEHHOCTb — OOJIBIIMHCTBO AMUHOKHUCIIOT MOTYT KOAMPOBATHCS HECKOIBKUMM KOJI0-
HaMH.
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6. O0mue cBe/leHUsI 0 MPOKAPUOTHYECKOH
1 YKAPUOTHYECKOH KJIeTKax

ITpokaproThl UIMEIOT TUIMYHOE KJIETOYHOE CTHOEHUE.

JlosinepHble MPOKApUOThI, HE UMEIOT TUITMYHOTO sapa. K HUM oTHOCAT GakTepuu U ChHe-3eJ1e-
HbIE BOJOPOCIIH.

ITpokaprOTHl BO3HUKIIM B apXEMCKYIO 3py. DTO OYE€Hb MAJIEHbKHUE KJIeTKH pasmepoM ot 0,1 no
10 MKM.

Tunuynas GakTepuasbHas KJIETKA CHApykKM OKpYKeHa KJIETOUHOH CTeHKOW, OCHOBOW KOTO-
POl sIBJIsIETCSA BELLIECTBO MypPEHH U orpezenseT hopMy OakTepuaibHON KieTku. IToBepx Ki1eTouHOi
CTEHKM UMEETCs CIIM3KUCTAast Karcyla, KOTopas BBINOIHSET 3alUTHYIO (DYHKLIMIO.

Ilon kjeTouyHOM CTEHKOW pacnosaraercsl Iula3Maruueckass memOpaHa. Bes kietka BHYTpH
3ar0JIHeHa [IUTOIUIA3MOM, KOTOpasi COCTOUT U3 KUJKOM 4acT (TMajlo-IIa3Mbl, WM MaTpUKca), Opra-
HEeJUT ¥ BKJIIOYEHH.

HacnencTBeHHslil anmapar: ojfHa KpyIHasi «rojasi», JMIIEHHAs 3aIllUTHBIX OEJIKOB, MOJIEKYJIa
JTHK, 3amMKHYTas B KOJBLO, — HyKJIeous. B ruanorniazme HEKOTOpbIX OaKTEepUil €CTh TAKkKe KOPOTKHUE
kosbLeBble MosiekyItbl [JJHK, He acconmmpoBaHHble ¢ XpOMOCOMOM MM HYKJIEOUJIOM, — IJIA3MU/IBL.

MeMOpaHHBIX OpraHes B IMPOKAPUOTHMUYECKUX KJIETKaxX Majo. EcTb Me30coMbl — BHYTpEH-
HUE BBIPOCTHI IJ1a3MaTUYECKON MEMOpaHBbI, KOTOPbIE CUUTAIOTCA (DYHKIIMOHAIBHBIMU SKBUBAJIEHTAMU
MUTOXOHJPHUI 3yKapuoT. B aBTOTpO(pHBIX MpoKapuoTax 0OHAPYKUBAIOT JJAMEJIBI U JIAMETOCOMBI —
¢orocunTeTMUecKkue MeMOpaHbl. Ha HUX HaxogATCs MUTMEHTHI XJIOPOpUILT U (PUKOLIMAHKH.

Hekotopsle 6akTepur UMEIOT OpraHesUIbl ABMKEHHS — KTYTUKU. BakTepuy UMeIoT opraHesubl
y3HaBaHUs — M (puMOpun).

B ruanonnasme Takke MMEIOTCSl HEMOCTOSTHHBIE BKJTIOUEHUS: TPaHyJIbl Oelika, KarId KHpOB,
MOJIEKYJIbI TTOJIUCAXAPUIOB, COMU.

Kaxpnaa sykapuotnueckass KjieTka uMeeT o0ocoOieHHoe snpo. ['eHeTtnueckuil Mmarepual
COCPEIOTOYEH MTPEMMYIIIECTBEHHO B BUZIE XPOMOCOM, U cocTosiux u3 Huted JJHK n 6ekoBbIx Morte-
KyJ1. JleneHre KJIETOK ITPOMCXOJUT MOCPEACTBOM MUTO3a (a [ TIOJIOBBIX KJIETOK — Meno3a). Cpenn
9YKapUOTOB €CTh KaK OIHOKJIETOYHBIE, TAK U MHOTOKJIETOUYHBIE OPraHU3MBI.
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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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