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Paspen 2
KneTka kak bMonornyeckas cmcrtema

2.1. Kneto4yHasi Teopusi, ee OCHOBHbIE NMOJIOXEHUS, posib B POpMUpOBaHMUU
COBpPEeMeHHOW eCTeCTBEHHOHay4YHOW KapTUHbI Mupa. Pa3Butue 3HaHuMM O
krnetke. KnetoyHoe ctpoeHne opraHM3MoB, CXOACTBO CTPOEHUA KIeTOK
BCEeX OpraHM3MoB — OCHOBa eAUHCTBA OpraHN4YecKoro Mmpa,
AoKa3aTenbCcTBa poAcTBa XXUBOW Npupoabl

OCHOBHBIE TCPMHUHBI U IIOHATUSA, IIPOBECPIACMBIC B 9K3aMEHAIIMOHHOM pa60Te: eOUHCmEo
Op2aAHUYECKO020 Mupa, KjiemkKa, KiemouHas meopus, nO10)4cenHus K/1emouHou meopuu.

MBI y>ke TOBOPHIIM O TOM, UTO Hay4dHasi TEOpUs MPEACTaBIsAET OO0 000011IeHNEe HayYHBIX
JAaHHBIX 00 OOBEKTe HCCIeAOBaHUsA. JTO B IOJHOM Mepe KacaeTcsi KIETOYHOM TeopuH,
co3MaHHOM nByMs Hemenkumu uccienoatensimu M. lIneitnenom u T. [1IBannom B 1839 1.

B ocHOBy kieTouHOW TeopHM JIerau paboThl MHOTHX HCCIEOBaTeNed, HCKaBIIUX
AIIEMEHTApHYIO0 CTPYKTYpHYIO €IuHUIly >kuBoro. Co3gaHMIO M pa3BUTHIO KJIETOYHOH Teopuu
crocoOCTBOBaJIO BO3HUKHOBeHHE B X VI B. 1 fasbHeliee pa3BUTHE MUKPOCKOIIHH.

BoTr ocHoBHbIE COOBITHS, KOTOpBIE CTaJd NPEAIIECTBEHHUKAMH CO3JaHHUs KJIETOYHOMN
TEOPHH:

— 1590 r. — coznanue nepBoro Mukpockona (0parbs SIHceH);

— 1665 1. Pobept ['yk — nepBoe onucaHne MUKPOCKOIMMYECKONH CTPYKTYpPbl IPOOKH BETKU
Oy3HHBI (Ha CaMOM JIeJie 3TO OBLIM KJIETOUHbIE CTEHKH, HO ['yK BBEJI Ha3BaHUE «KJIETKA»);

— 1695 r. Ily6nukanus AHTOHUS JIeBeHryka 0 MUKpoOax M IPYrHX MHUKPOCKONUYECKHX
OpraHu3Max, yBUJIEHHBIX UM B MUKPOCKOIT;

— 1833 r. P. bpoyH onucan siApo pacTUTENbHOMN KIETKH;

— 1839 r. M. lllneiinen u T. llIBaHH OTKPBLIM SIPBILIKO.

OcHoOBHBIE 10J10KeHHS] COBPEMEHHOM KJIETOYHON TeOpuM:

1. Bce mpocTble U CIOKHBIE OPraHU3MBbl COCTOSIT U3 KJIETOK, CIIOCOOHBIX K OOMEHY C
OKpYXKaroIlel cpe/ioil BelecTBaMu, SHEpTrued, OMoIornueckoi HHpopMaIme.

2. Knerka — sneMeHTapHasi CTPYKTypHas, (YHKIHMOHAJIbHAS W TEHETHUYECKas eIWHHIIA
KHUBOTO.

3. KneTka — aneMeHTapHasi €IMHUIA PAa3MHOXKEHUS U Pa3BUTUS )KUBOTO.

4. B MHOTrOKJIETOYHBIX OpraHu3Max KIeTKH Au(QepeHIUpoBaHbl MO CTPOCHUIO H
¢yskumsM. OHU 0OBETMHEHBI B TKAHU, OPTaHbI U CHCTEMBI OPTaHOB.

5. Knetka npezcraBisieT co0oi 3IeMEHTapHY0, OTKPHITYIO )KUBYIO CUCTEMY, CIIOCOOHYIO K
caMOperyJsiliii, CAaMOOOHOBIIEHUIO U BOCIIPOU3BEACHHUIO.

Knerounass Teopus pasBuBanach Onarogapst HOBbIM OTKpeITUsM. B 1880 r. Yomrep
@ieMMHHT OMMCall XpPOMOCOMBI UM Ipolecchl, npoucxoxasmmue B mutoze. C 1903 r. crana
pasBuBaTbcid reHetuka. Haumnas c¢ 1930 r. crama OypHO pa3BUBAThCA BIIEKTPOHHAS
MUKPOCKOIIHS, YTO MO3BOJIUJIO YYEHBIM H3y4aTh TOHYAMIIEE CTPOECHUE KIETOYHBIX CTPYKTYP.
XX BeK CcTajJ BEKOM paclBeTa OMOJIOrMU U TaKUX HAyK, KaK [IUTOJIOTHUs, TeHETUKA, SMOPUOJIOTHS,
owoxumus, Owodm3mka. be3 co3maHus KICTOYHOW TEOPHH JTO pPAa3BUTHE OBUIO OBI
HEBO3MOXXHBIM.

Wtak, kineToyHas TEOpHUsl YTBEPKIAET, YTO BCE >KMBBIE OPraHU3Mbl COCTOAT U3 KIIETOK.
Knerka — 310 Ta MHUHUMalbHas CTPYKTypa >KUBOrO, KOTOpas o0JiafaeT BCEMHU KH3HEHHBIMU
CBOICTBaMM — CIIOCOOHOCTHIO K OOMEHY BEILLECTB, POCTY, Pa3BUTHUIO, Mepeaaue IeHEeTUYEeCKOn
UHPOPMALIMK, CAMOpPETYJSIUM W caMOOOHOBIeHHUI0. KileTku Bcex OpraHu3MoB 00J1a7aroT
CXOIHBIMU YepTaMu cTpoeHUsl. OJJHAKO KJIETKH OTIIMYAIOTCS APYT OT Apyra o CBOUM pa3Mepam,
dopme u pyHKIMAM. SN0 cTpayca U UKPUHKA JISTYIIKHA COCTOAT U3 OJJHON KJIETKH. MblleuHble
KJIETKU 00J1a/1al0T COKPaTUMOCTBIO, @ HEPBHBIE KJIIETKH ITPOBOJSAT HEPBHbBIE UMITYJIbCHI. Paznuuus
B CTPOEHHMH KJIETOK BO MHOTOM 3aBUCAT OT (YHKIMH, KOTOPBIE OHH BBINOJIHAIOT B OPraHU3Max.
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UYeMm cnoxHEe YCTPOCH OpraHu3M, TeM 0ojiee pa3HOOOpa3HBI IO CBOEMY CTPOCHUIO U (DYyHKIHSIM
ero kietku. Kaxawlif BUJ KIETOK HMMeEeT oIlpejeieHHble pa3Mepbl U (opmy. CxoactBo B
CTPOCHUM KJIETOK Pa3jM4YHBbIX OPraHU3MOB, OOIIHOCTb MX OCHOBHBIX CBOMNCTB IHOJATBEPKIAIOT
OOIIHOCTh UX MPOMCXOXKAECHUS U MO3BOJISIOT CEJIATh BBIBOJ O €IMHCTBE OPraHUYECKOT0 MUPA.

2.2. KneTka — eqMHMLUa CTPOEHUS, XU3HEeAEATENbHOCTU, pOCTa U Pa3BUTUS
opraHusmoB. MHoroo6pa3sue knetok. CpaBHUTesNIbHasA XxapakTepucTmka
KINeTOK paCTeHUHU, XMBOTHbIX, 6aKkTepun, rpubos

OcHOBHBIE TEpMHUHBI U TOHSATHS, NMPOBEpAEMbIE B HK3aMEHAIIMOHHON paboTe: KiaemKu
Oakmepuil, Kn1emku 2puboe, Kiemku pacmenuil, KiemKu HCUueOmHbIX, NPOKAPUOmMu4ecKue
KlemKu, 3yKapuomu4ecKue KiemkKu.

Hayxka, u3yuaromiasi ctpoeHre M (YHKIMH KIIETOK, Ha3bIBACTCS yumoozus . Mol yxe
TOBOPWJIM O TOM, YTO KJIETKH MOTYT OTJIMYaThCA JPYr OT Jpyra mo ¢opme, CTPOCHHUIO U
(GYHKIUSAM, XOTS OCHOBHBIE CTPYKTYPHBIE SJIEMEHTHI Y OOJBIIMHCTBA KJIETOK CXOAHBI. bronoru
BBIICTISIIOT JBe OOJIbIIME CHUCTEMaTHYECKHE TpPYNIbl KIETOK — HNpoKapuomuuecKue u
gykapuomuyeckue . IlpoxapuoTnueckue KJIETKH HE COJepKaT HACTOSALIEro siapa U psiaa
opraHoufioB. (Cm. pasoen «Cmpoenue kiemkuy.) DyKapHOTHUYECKHE KIETKHU COJIEPKaT siApO, B
KOTOPOM HAaxXOJIUTCA HACIEACTBEHHBIN ammapar opraHu3ma. [IpokapuoTudeckue KIETKH — 3TO
KJIETKU OakTepuid, CHHE3eIeHbIX Bogopocieil. KileTku Bcex ocTanbHBIX OPraHU3MOB OTHOCSITCS K
AYKapUOTHUUYECKHUM.

JIro0oit opranusM pa3BUBAETCS M3 KIETKH. DTO OTHOCHUTCS K OpraHu3MaM, MOSBUBIIUMCS
Ha CBET KaK B pe3yJibTaTe OEcrojoro, Tak M B Pe3yJIbTaTe MOJOBOTO CIIOCOO0OB Pa3MHOKEHHUS.
HMeHHO 103TOMY KJIETKA CUYMTAETCS €AMHUIIEH POCTa M Pa3BUTHS OpraHU3Ma.

CoBpeMeHHasi cHCTeMaTHKa BBIICISET CIEIYIOIME LapcTBa OpPraHM3MoOB: bakrtepuu,
I'pube1, Pacrenms, KuBotHbie. OCHOBaHUSIMU JISI TAKOTO pa3/EJCHUS SBISIOTCS CIIOCOOBI
MUTAHUS 3TUX OPTAaHU3MOB U CTPOCHHE KIIETOK.

bakxmepuanvuvie xknemku UMEIOT CJIEAYIOUIUE, XapaKTepHbIE IS HUX CTPYKTYpbl —
IUIOTHYIO KJIETOYHYIO CTEHKY, OJHY KojblieBylo Moiekyny /IHK (nykneortun), pubocomsl. B
9TUX KJIETKaX HET MHOTHUX OpPraHOWOB, XapaKTEPHBIX ISl 3YKapUOTHUYECKUX PACTUTENIbHBIX,
JKUBOTHBIX M TPUOHBIX KIeTOK. [lo crmocoOy muranus OakTepuu NeNnATcs Ha agmompogos
xemompoghoé u eemepompogos . KiieTku pacTeHHil colepikaT XapaKTepHbIe TOJIBKO AJISi HUX
MJIACTUABI — XJIOPOILIACTHI, JICMKOIIACTHI U XPOMOIUIACTBI; OHU OKPY>KEHBI INIOTHOW KJIETOYHOU
CTEHKOM U3 IIeJITI003b], a TaK)Ke UMEIOT BaKYyOJIH C KJIIETOUYHBIM COKOM. Bce 3enenblie pacteHus
OTHOCSITCS] K aBTOTPO(HBIM OpraHU3MaM.

VY KJIETOK >KMBOTHBIX HET IUIOTHBIX KJIETOYHBIX CTEHOK. OHHU OKpY’KEHbl KJIETOYHOMN
MeMOpaHoii, yepe3 KOTOPYIO MPOUCXOAUT OOMEH BEIIECTB C OKPYKAIOLIEH CpeIoH.

Kietku rprG0oB MOKPHITHI KIETOYHOW CTEHKOW, OTIUYAIOMIEHCS TI0 XHUMHUYECKOMY COCTaBYy
OT KJIETOYHBIX CTEHOK pacTteHuidl. OHa COJAEPKUT B KAaU€CTBE OCHOBHBIX KOMIIOHEHTOB XWUTHH,
MOJIMCaxapuibl, OCNKU U >KUPBL. 3alaCHBIM BEILIECTBOM KJIETOK TPHOOB M >KUBOTHBIX SIBIISIETCS
TJIMKOTEH.

IMPUMEPHBI 3AI[AHI/II71
Yacts A

Al. Kakoe 13 nepeyuciaeHHbIX MOJIOXKEHHUN COrJacyeTcs ¢ KJIETOYHOM Teopueit
1) kieTka sSBASETCS AIEMEHTAPHOU €IUMHULIEH HACTIEACTBEHHOCTH

2) KJIETKa SIBIISICTCS €IUHULICH Pa3MHOKEHUS

3) KJIETKM BCEX OPTaHU3MOB Pa3IUYHbI [0 CBOEMY CTPOECHUIO

4) KJIETKH BCEX OPraHU3MOB 00J1a/1al0T Pa3HbIM XUMHUYECKHM COCTaBOM

A2. K noknetoynsiM hopMaM KU3HU OTHOCSTCS:
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1) npoxoku 3) 6akrepun

2) neHuIILI 4)BUPYCHI

A3. PactuTenpHas KJIeTKa OT KJIETKH rpruda OTINYACTCS CTPOSHUEM:
1) siapa 3) KIETOYHOW CTEHKU

2) MmuToxoHipHii 4) pubocom

A4. VI3 o1HOH KJIIETKU COCTONT:

1) Bupyc rpumnmna u ame0a

2) rpub MyKOp U KYKYIIKUH JIEH

3) maHapus ¥ BOJIBBOKC

4) sBrieHa 3eneHas U UHQy30pus-Ty penbka

AS. B kiieTkax nmpoKapuoT €CTh:

1) sapo 3) anmapat ["onbmxu

2) MUTOXOHIpUH 4) puOOCOMBI

A6. Ha BUI0BYIO IPHUHA/IJIEKHOCTD KJIETKU YKa3bIBaeT:
1) popma siopa

2) KOJIM4ECTBO XPOMOCOM

3) cTpoeHHE MEMOpPaHbI

4) nepBUYHAs CTPYKTypa Oenka

A’7. Posib KJI€TOYHOHN TEOpUH B HAyKe 3aKJII0YAETCS B
1) OTKPBITUH KJIETOYHOTO sJIpa

2) OTKPBITHH KJIETKU

3) 00001IeHNH 3HAHHUI O CTPOCHUH OPTaHU3MOB

4) OTKPBITUU MEXaHU3MOB OOMEHA BEIIECTB

Yacts B

B1. BeiGepure nmpu3Haku, XapaKTEPHBIE TOJBKO ISl PACTHTEIBHBIX KIETOK

1) ecTb MUTOXOHZIPUU U PHOOCOMBI

2) KJIETOYHAsl CTEHKA U3 1EJLTI0JI03bI

3) ecThb XJIOPOILIACTHI

4) 3amacHoOe BEIeCTBO — IIIUKOTEH

5) 3amacHoe BEILIECTBO — Kpaxmal

6) AP0 OKPYKEHO TBOMHON MEMOpaHO

B2. BriOepute mnpuszHaku, OTIMYAIOIIME I[APCTBO bakTepum OT OCTadbHBIX IAPCTB
OpPTaHUYECKOTO MUPA.

1) rerepoTpodHBIA CITOCOO MUTAHUS

2) aBTOTpOGHBIH c11OCOO MUTAHUS

3) Hanu4Ke HyKJIeouaa

4) OTCYTCTBUE MUTOXOHIPHUI

5) oTCyTCTBHE sipa

6) Hamuue pudocom

B3. Haiimure cOOTBETCTBHE MEXIYy OCOOCHHOCTSMU CTPOCHHS KIETKH M IapCTBaM, K
KOTOPOMY 3TH KJIETKUA OTHOCSITCS

OCOBEHHOCTH CTPOEHMSA IHAPCTBA
A) KnertouHble CTeHKH COJAEPIKAT IEJJIIJIO3Y 1) Pacrenus
B) KneTouHbIX CTEHOK HeT 2) JKuBorHbIe

B) B nuromysazMe ecth niaacTHAbI

I') Criocod nuTaHus rerepoTpodHbIi

J1) B mosioabix KJeTKax ecTh 0oJbllINe BAKYOJIH
C KJEeTOYHBIM COKOM

E) 3anaHHoe BelIeCTBO KJIETKH — IJIMKOreH
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Yacter C

C1. IlpuBeaure npuMepbl 3yKapuOTUYECKHUX KJIETOK, B KOTOPBIX HET spa.
C2. JlokaxxuTe, 4TO KJIETOYHAs TEOpHUs 0000mmia psg OWOIOTHYECKUX OTKPBITUH W
Ipe/icKasana HOBbIC OTKPBITHSL.

2.3. Xumnyeckasa opraHmsauma knetku. BzammocBsasb cTpoeHus un pyHKLUM
HeopraHU4YecKMX U opraHU4Yecknx BellecTB (6enKoB, HYKNeNHOBbIX KUCIIOT,
yrnesogoB, nunupgos, AT®), Bxoaawmx B coctaB knetkn. O6ocHoBaHune
poOACTBa OPraHU3MOB Ha OCHOBE aHanM3a XMMU4eCKOro coctaBa UX KNneTokK

OcCHOBHBIC TEPMUHBI U MTOHATHS, IPOBEPSIEMbIC B 3K3aMEHAITMOHHOHN paboTe: azomucmule
OCHOBAHUA,  AKMUGHbII  yeHmp  (epmenma, 2uopouirbHocms, 2udpoghooHOCHY,
amunokucnomul, AT®, oenxku, oOuononumepwvi, oenamypayusa, /IHK, oe3okcupubosa,
KOMNJIEMEHMAPHOCMb, JTURUObL, MOHOMED, HYKN€OMUO, NEeNMUOHAsA C64A3b, NOUMED,
yaneeoowt, puooza, PHK, hepmenmot, hocghonunuowt.

2.3.1. HeopzaHu4ecKue geujecmea Kji1emku

B cocraB kietkn BXOAuT OK0JIO 70 3JIEMEHTOB NEPUOAMYECKOW CHUCTEMBI HJIEMEHTOB
MenneneeBa, a 24 U3 HMX OPUCYTCTBYIOT BO BCEX THMaxX KIJIETOK. Bce mpHUCYTCTByHOIIME B
KJIETKE 3JIEMEHTHI JICTIATCS, B 3aBUCUMOCTH OT MX COJICPXKAHUS B KJIIETKE, HA TPYTIIIHI:

maxposnemenmst —H, O, N, C,. Mg, Na, Ca, Fe, K, P, Cl, S;

muxpoanemenmol — B, Ni, Cu, Co, Zn, Mb u ap.;

yaempamuxposremenmol — U, Ra, Au, Pb, Hg, Se u np.

B cocraB ki1eTKu BXOIAT MOJICKYJIbl HEOPZAHUYUECKUX W OP2AHUYECKUX COCTHUHCHUI.

Heopraanueckue coeTMHEHUS KIETKH — 8600d W HeOpeaHu4decKue WOHBI.

Bona — BakHeiilee HeOpraHMYECKOE BEIIECTBO KJICTKH. Bce OMOXMMHYECKHE peaKiuu
MPOUCXOASAT B BOJHBIX pacTBopax. MoJieKysia BOJbl MMEET HETUHEHHYIO MPOCTPAHCTBEHHYIO
CTPYKTYpYy M 00JIaaeT MOJSPHOCThIO. MEXIy OTIACIbHBIMH MOJIEKYJIAaMH BOJBI OOpa3yroTCs
BOJIOPOJIHBIE CBSI3H, OTPECIIomue GU3NIECKue U XUMUIECKUE CBOWCTBA BOJIBI.

Qusuyeckue ceolicmea 600bl . TaK KaK MOJIEKYJIbl BOJbI TMOJSIPHBI, TO BoAa O0Jiamaer
CBOMCTBOM pacTBOPSATH MOJSIPHBIE MOJEKYJbl JPYTHX BellecTB. BelecTBa, pacTBOpUMBIE B
BOJIC, HA3bIBAIOTCS cudpoduivHuimMu . BerecTBa, HEpacTBOPUMBIE B BOJIE HA3bIBAIOTCS
2UOpoPoOoHLIMU .

Bona o6namaer BRICOKOH yIeIbHOM TEMII0EMKOCTBI0. UTOOBI pa3opBaTh MHOTOUNCIICHHBIC
BOJIOPOJHBIC CBSI3U, UMEIOIIUECS MEXIy MOJEKYJIaMH BOJbI, TPEOYETCsl MOTIOTUTH OOJBIIOE
KOJIMYECTBO PHEPruM. BCOMHUTE, KaK JIOJTO HarpeBaeTcs 10 KUIEHUS YallHUK. DTO CBOWCTBO
BOJIBI O0OECTIeUrBaET MOIJIepKaHUE TEIJIOBOTO OallaHCca B OpTaHu3Me.

st ucnapeHust BoJIbl HE0OX0AMMa JOCTaTOYHO OoJbInasi dHEprus. Temmeparypa KUTICHH
BOJIbI BBIIIE, YEM Y MHOTHX JPYTHX BEIIECTB. DTO CBOMCTBO BOJbI MPEJOXPAHSIET OPTraHU3M OT
neperpena.

Boma MoXeT HaxoAMTbCsl B TPEX arperaTHbIX COCTOSHMSIX — JKHMJIKOM, TBEPIAOM H
ra3zo000pa3HoOM.

Bogopoausie cBsi3m  00yCIaBIMBAIOT BSI3KOCTh BOJBI M CIHEIUICHHE €€ MOJIEKYJd C
MOJIEKYJIaMH JPYTUX BellecTB. biiaromaps cuiam CIETUIeHHsT MOJIEKYJ Ha MOBEPXHOCTH BOJBI
co3maercs IUICHKa, 00JIaaroIIast TAKOK XapaKTEPUCTUKOMN, KaK HOBEPXHOCINHOE HAMSJICEHUE .
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[Ipu oxnaxkieHuM IOBUKEHHE MOJIEKYJ BOJbI 3ameiyisieTcs. KoimuecTBO BOAOPOIHBIX
CBsA3eM MEXIy MOJEKyJlaMUd CTAHOBUTCS MakCHMalbHbIM. Haumbonpiiel mMiIoTHOCTH BoJa
nocturaet npu 4 C°. [Ipu 3amep3anuu Boga pacimupsiercs (He00X0aMMO MECTO JIsi 00pa30BaHUS
BOJIOPOJHBIX CBsI3ei) U €€ IUIOTHOCTh yMeHbInaeTcs. [loaToMy nes miuaBaer.

Buonocuueckue ¢pynxyuu 6oowt . Boga odbecriednBaeT rnepeIBIKEHUE BEIIECTB B KICTKE U
OpraHu3Me, TOTJIONICHHE BEIIECTB M BHIBEACHHE MPOAYKTOB MeTabonuszMa. B mpuponme Bona
MEPEHOCHT MPOAYKTHI KUZHEIEATSILHOCTH B TIOUBBI U K BOJIOEMaM.

Boga — akTUBHBIIM y4acTHUK peakiuii oOMeHa BEIlecTB.

Bona yuyactByeT B 00pa3oBaHUU CMa3bIBAIONIUX KUIAKOCTEH U CIN3€H, CEKPETOB M COKOB B
opranu3Me. OTH JKUJIKOCTH HAXOIATCS B CyCTaBaX MO3BOHOYHBIX >KMBOTHBIX, B IUIEBpaIbHOU
MOJIOCTH, B OKOJIOCEP/ICUHOMN CyMKE.

Boga BXoauT B cocTaB clu3€i, KOTOpble OOJEr4aroT NEepPeIBUKECHHE BEIIECTB IO
KHUIIIEYHUKY, CO3/Ial0T BIAKHYIO CPEly Ha CIU3UCTHIX 000JIOYKAX JIbIXaTeIbHBIX myTel. Bognyto
OCHOBY HMMEIOT M CEKPETHI, BBIJCISIEMbIE HEKOTOPHIMH Kelle3aMH M OpraHaMH: CJIIOHA, CJIE3bI,
JKeT4b, ClIepMa U T.JI.

Heopzeanuueckue uonst . K HeopraHM4ecKHUM MOHAM KJIETKU OTHOCSTCS: KaTHOHBI K+, Na+,
Ca2+, Mg2+, NH3+ u anmonsl Cl—, NO3-, H2PO4-, NCO3-, HPO42-.

Pa3znocThs Mex Iy KonmndecTBOM KaTuoHOB U annoHoB (Na+ , Ka+ , Cl-) Ha moBepxHOCTH U
BHYTPH KJIETKHM OO€CIeUMBACT BO3HMKHOBEHHE IMOTEHIIMANA JCHCTBHUS, YTO JIGKUT B OCHOBE
HEPBHOT'O U MBIIIEYHOTO BO30YXKICHUS.

AHUOHBI  ghocghoproii KHCIIOTBI  CO3MAI0T  ¢hochamuyto  6ygepnyto cucmemy
MOJIIEPXKUBAIONTYI0 pH BHYTPUKIETOYHOM Cpelibl OpraHu3Ma Ha ypoBHe 6—9.

YronpHas KHCIIOTAa W €€ aHWUOHBI CO3Jal0T OWKapOoOHATHYIO OydepHyro cucTeMy U
nojepKuBatoT pH BHEKIeTOUHO cpefbl (T1a3Mbl KPOBU) Ha ypoBHE 7—4.

CoenuHeHuss a3oTa CIyXaT HCTOYHUKOM MUHEPAJIBHOTO TUTaHUS, CHUHTE3a OEJIKOB,
HYKJICMHOBBIX KHUCIOT. AToMbl ¢ocopa BXOAIT B COCTaB HYKICHMHOBBIX KHCIIOT,
doconunumoB, a TakKe KOCTEH MO3BOHOYHBIX, XUTHUHOBOT'O TOKPOBA UYJICHHUCTOHOTUX. MOHBI
KaJIbIUsl BXOAST B COCTaB BELIECTBA KOCTEH; OHU TakkKe HEOOXOIMMBI JUIsl OCYLIECTBIICHUS
MBIIIEYHOTO COKPAIICHUs], CBEPTHIBAHUS KPOBH.

IPUMEPHI 3A TAHUI
Yacts A

Al. ITonsipHOCTBIO BOJIBI 00YCIIOBIIEHA €€ CIIOCOOHOCTD

1) mpoBOAUTH TEIIO 3) pacTBOPATH XJIOPHU HATPUS

2) nornouiath TEIIo 4) pacTBOPSTH MIULIEPUH

A2. BoJIBHBIM PaXUTOM JETSM HEOOXOIMMO J1aBaTh MPEMapaThl, COACPKaIINe
1) xene3o 2) kanuii 3) kanbiuil 4) IUHK

A3. IIpoBeneHne HEPBHOTO UMITYJIbCa 00ECTIEUNBACTCSI HOHAMM:

1) kanust u HaTpus 3) KeJe3a U Meau

2) docdopa u azoTa 4) kucIOpOIA U XIIOpa

A4. CnaOble CBS3M MEXIY MOJIEKYJIaMH BOJIbI B €€ KUAKON (ha3ze Ha3bIBAIOTCS:
1) KoBaJICHTHBIMHU 3) BOJIOPOTHBIMHU

2) ruapodoOHBIME 4) THIPOPUIEHBIMU

AS5. B cocraB reMoriiooOnHa BXOIUT

1) docdop 2) xene3o 3) cepa 4) maruuit

A6. BoibepuTe rpymniy XUMUYECKUX 3JIE€MEHTOB, 0053aTeIbHO BXOIAIIYIO B COCTaB OEIKOB
I)Na, K, O, S

2)N,P,C,Cl

3)C, S, Fe, O

4)C,H,O,N
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A7. ITanmenTam ¢ runoGyHKIMEH IIUTOBUIHON KeEIJIe3bl TAIOT MPETapaThl, COJEPKaIIHe
1) tiox

2) xene3o

3) pocdop

4) HaTpuii
Yacre B

B1. Beibepure ¢hyHKIMN BOJIBI B KIJIETKE

1) sHepreTrueckas 4) CTpouTeNbHAS

2) dbepMeHTaTUBHAS 5) cMa3bIBarOIIast

3) TpaHcmiopTHAs 6) TEPMOPETYISIIUOHHAS
B2. Beibepure TOIbKO GU3HUYECKUE CBOMCTBA BOIBI
1) crmtocoOHOCTH K TUCCOIUAITIT

2) TUAPOIU3 CONeH

3) IOTHOCTH

4) TerIonpoBOJHOCTh

5) 3NeKTPONPOBOTHOCTD

6) TOHOPCTBO JIEKTPOHOB

Yacte C

C1. Kakue ¢usnueckue CBONCTBA BOIBI OMPEACISIOT €€ OMOJIOTrHYecKoe 3HaueHue?

2.3.2. Op2aHu4ecKkue seujecmea Kj1emku. Y2.1e800bl, 1Unudbl

Yraesoabl . O6mas popmyna Cn (H20)n. CnenoBaTenbHO, YIIEBOABI COAECPKAT B CBOEM
COCTaB€ TOJIKO TPU XMMHUYECKUX IIEMEHTA.
Pacmeopumuwie 6 800e y2i1ea00bl.

DyHKyuu  pacmeopumviX  yene6o008 .  TPAHCIOPTHAas, 3allUTHas, CHUTHaJIbHasd,
SHEpreTuyecKas.
Monocaxapuovi: 2noko3a — OCHOBHOM HMCTOYHHUK SHEPTHH JUIsl KJIETOYHOTO ABIXaHMS.

@pykmosa — COCTaBHAsI 4YaCTh HEKTapa IBETOB U (PPYKTOBBIX COKOB. Pubo3za u dezoxcupubosa
— CTPYKTYPHBIE 3JIEMEHTBI HYKJIEOTUIOB, sBistommxcs Monomepamu PHK u JIHK.

Hucaxapuowi: caxapoza (riroko3za + (pykTo3a) — OCHOBHOM MPOIYKT (POTOCHHTE3a,
TPaHCTIOPTUPYEMBIN B pacTeHUsIX. Jlakmosa (TIIOKO3a + rajlakTo3a) — BXOAHUT B COCTaB MOJIOKA
MiIeKonuTaomux. Maremosza (TJIIOKO3a + TIIIOKO3a) — UCTOYHUK SHEPTHU B MPOPACTAFOIINX
CEMCHaX.

Tonumepnvie yene6oost : Kpaxmall, TIMKOTEH, LEJUTI0N03a, XUTHH. OHU HE PacTBOPUMBI B
BOJIC.

DyHKYuU NOTUMEPHLIX Yele80006 . CTPYKTypHas, 3alacarollas, JSHEepreTHdecKas,
3alIUTHAS.

Kpaxman  cocToMT W3 pa3BETBJICHHBIX CIHMPATU30BAHHBIX MOJEKYJ, O00pa3yoImx
3aracHbIe BEIIECTBA B TKAHSIX PACTCHHA.

Lenmonosa  — mnonuMep, 0Opa30BaHHBIA OCTATKAMU TJIFOKO3bI, COCTOSIIMMHU U3
HECKOJIPKUX TMPSIMBIX MNapajUIeIbHBIX IIETIeH, COeIWHEHHBIX BOJOPOIHBIMU CBS3IMHU. Takas
CTPYKTYpa MPENATCTBYET NPOHUKHOBEHHUIO BOJBI U 00CCIICYMBACT YCTONYUBOCTD IICIUTFOJIO3HBIX
000J10Y€K paCTUTEIBHBIX KIETOK.

Xumun  COCTOUT M3 aMUHOIPOM3BOJHBIX TIFOKO3bl. OCHOBHOM CTPYKTYPHBIH SJIEMEHT
MOKPOBOB WICHHCTOHOTUX U KJIETOYHBIX CTEHOK IPHOOB.

I'ntukoecen — 3amacHoOe BEIIECTBO KUBOTHOM KIIETKH. [ TMKOTEH elile 0oiee BETBUCTHIM, YeM
KpaxMaJ ¥ XOpOIIO PaCTBOPUMBI B BOJIE.
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Jlunuovl — cnokHble 3PUPHI KUPHBIX KUCIOT U IuLepuHa. HepacTBopuMbI B BOJE, HO
pPacTBOPUMBI B HEMOJISIPHBIX pacTBOpUTeNsax. [IpucyTcTBYyIOT BO Beex KieTkax. JIMmuasl coctost
U3 aTOMOB BOJOpPOJA, KUCIOPOAA M yriepoja. Bumasl munmumoB: upsl, Bocka, (ochomummsl.
@OyHKUUN JUNUIOB: 3anacarouas — KUPbl, OTKIAIbIBAIOTCS B 3allac B TKaHIX MMO3BOHOYHBIX
KHUBOTHBIX. DHepeemuyeckas — TIOJIOBUHA SHEPTHH, MOTPEOIsIEMOil KIeTKaMU MO3BOHOYHBIX
KUBOTHBIX B COCTOSHUM TIIOKOs, OOpa3yercsi B pe3yJbTaTe OKUCIEHUs KHUpOB. JKupsl
UCTIONIB3YIOTCS M KaK UCTOYHHK BOJBI. DHepreTnyeckuid 3¢ exT ot pacuierienns 1 r xupa — 39
k/Dx, yTO B JBa pa3a Ooblle SHEPreTudyeckoro 3¢ ¢exra oT paciieryieHus 1 T IIIOKO3bl WK
Oenka. 3awummnas — TOJIKOXKHBIA YKUPOBOM CIIOM 3alllMIIAeT OpPraHu3M OT MEXaHHMYECKHX
noBpexaeHud. Cmpykmypnas — ¢hocghonunuoer  BXOIAT B COCTAaB KJIETOYHBIX MeMOpaH.
Tennouzonayuonnas — NOJKOKHBIA XKHUP IIOMOTaeT COXPAHUTH TEIIO0. DIeKMPOUZOIAYUOHHAS —
MUENUH, BlenseMblil kiaeTkamu [1IBaHHa (00pa3ytoT 000J0YKH HEPBHBIX BOJIOKOH), H30JIUPYET
HEKOTOpbl€ HEHUPOHBl, YTO BO MHOIO pa3 YCKOpsAET Iepeaadyy HEPBHBIX HMITYJIbCOB.
Ilumamenvnass ~— HEKOTOpBIE JUMMIONOMOOHBIE BEIIECTBA CHOCOOCTBYIOT HapalllliBaHUIO
MBILIEYHON MAaccChl, MOAJAEPKAHUIO TOHyca opranusma. Cumaszviéarouyas — BOCKU HOKPBIBAIOT
KOXY, IIEPCTh, NEepbs U MPEAOXPAHAIOT UX OT BOJbl. BOCKOBBIM HaJIETOM IMOKPBITHI JHCThS
MHOTMX PAacTeHUH, BOCK HCIIOJIB3Y€TCS B CTPOMTENBCTBE IUEIHMHBIX COT. [ OpMmOHanvHas —
TOPMOH HaJINIOYEYHUKOB — KOPTU30H U MOJIOBbIE TOPMOHBI UMEIOT JIUMUHYIO IPUPOAY.

INPUMEPBI 3AJIAHUA
Yacts A

Al. MoHOMEpOM MOIHCAXaPHUIOB MOXKET OBITH:

1) amuHOKHUCIIOTA 3) HYKICOTHT

2) riroko3a 4) 1eioio3a

A2. B kieTkax KHBOTHBIX 3alIaCHBIM YTIIEBOJIOM SIBIISICTCS:
1) uemnronosa 3) XUTHH

2) kpaxmai 4) TIIMKOTEeH

A3. bombIie BCero SHEPruy BBIIEIUTCS MIPH PACIIETIIICHUH:
1) 10 r 6enka 3) 10 r xupa

2) 10 r rimoko3b1 4) 10 r aMUHOKUCTIOTHI

A4. Kakyro u3 QyHKIHN JTUTTHAIBI HE BBITTOTHSIIOT?
SHEPTreTUYECKYIO 3) U3OISIIUOHHYIO

KaTAJINTUYECKYIO 4) 3aImacaronyro

AS. JIunuabl MOXHO pacTBOPHUTH B:

1) Boze 3) coystHOM KUCITOTE

2) pacTBOpE MOBApEHHOM COJIM 4) alleTOHE

Yacter B

B1. Beibepute 0COOEHHOCTH CTPOCHHUS YTIIEBOIOB

1) cocTosT U3 OCTATKOB AMHUHOKHCIIOT

2) COCTOSIT U3 OCTATKOB TTFOKO3bI

3) cocTosT U3 aTOMOB BOJOPO/Ia, YIJIEpO/ia M KUCIOpOoAa

4) HEKOTOpbIE MOJIEKYJIbI UMEIOT PA3BETBICHHYIO CTPYKTYPY

5) COCTOSIT U3 OCTATKOB JKUPHBIX KUCIOT U INIULIEPHUHA

6) COCTOSIT U3 HYKJICOTHU]IOB

B2. Beibepute QyHKITMN, KOTOPHIE YIIICBOIBI BHITIOJHSIIOT B OPTraHU3ME
1) katanutuueckas 4)cTpoutesbHas

2) TpaHCIIOpTHA 5) 3anuTHAs

3) curHanbHas 6) 3HepreTudeckas

B3. Beibepurte QpyHKIINN, KOTOPHIE JIMITHIBI BHITIOIHSIOT B KJIETKE
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1) ctpyktypHas 4) pepMeHTaTHBHAS

2) sHepreTHUecKas 5) CUTHalbHas

3) 3amacatouias 6) TpaHCIOPTHAs

B4. CootHecure rpymny XMMUYECKHX COEAMHEHHUH C UX POJIbIO B KJIETKE

POJIb COEJIMHEHMUWSI B KJIETKE COEJIMHEHHUE
A) OBICTPO pacIEeIIAIOTCA C BBIJCJIEHUEM 1) yraeBoasl
9HEepruu 2) IMnUABI

B) aBAAOTCA OCHOBHBIM 3allaCHBIM Bellle-
CTBOM PAaCTE€HHH H YXHBOTHBIX

B) ABAAIOTCA MCTOUHMKOM JJIA CUHTE3a
rOPMOHOB

I') ob6pa3ylT TenJIoOU30JUPYIOUIHIL CI0M ¥
JKUBOTHBIX

J1) ABAAIOTCA MCTOYHUKOM JONOJHUTEb-
HOM BOJBI YV BepOIOAOB

E) BXoasAT B COCTAB NOKPOBOB HACEKOMBIX

Yacter C

Cl. Tlouemy B opraHu3sMe HE HAKaIUIMBAeTCs IJIIOKO3a, a HAKAIUIMBAETCS Kpaxmaa U
[JIMKOTeH?
C2. IloyeMy UMEHHO MBUIO CMBIBAET KHP C PyK?

2.3.3. besiKu, ux cmpoeHue u hyHKyuu

benku — »5T0 OuoONOrHYecKHe TreTepoONOIMMEpPbl, MOHOMEpPAMHU KOTOPBIX SBIISIIOTCS
AMUHOKHUCIJIOTBl. bBeNKM CHHTE3MpYIOTCS B JKHMBBIX OpraHM3Max M BBINOJHSIIOT B HHX
ornpezeneHHble QyHKINU.

B cocraB 6eiKkoB BXOJST aTOMBI yIiepoja, KUCIOpOa, BOAOPOAA, a30Ta M MHOTAA CEPHI.
MonoMepamu O€NKOB SIBISIOTCS aMHUHOKHCIOTHI — BEIIeCTBA, MMEIOIIHE B CBOEM COCTaBe
Hen3MeHseMble yactu amuHorpynmny NH2 u kapOokcunbHyto rpynmy COOH u u3MmeHsemyio
yacTb — paAukan. VIMEHHO paJauKaJaMd aMUHOKHCIOTHl OTJIMYAIOTCS Jpyr OT Jpyra.
AMUHOKHCIIOTHl 00JIaAal0T CBOWCTBAMHM KHCJIOTHI M OCHOBaHHMsA (OHHM aM(OTEpHBI), MOITOMY
MOTYT COEIMHATHCA APYr ¢ ApyroMm. VX KOJIM4ecTBO B OJHOW MOJIEKYJ€ MOXKET JOCTUIaTh
HECKOJIbKMX coTeH. UYepenoBaHME pa3HBIX AaMUHOKHUCIOT B pPa3HOM IOCIENOBATEIbHOCTU
MO3BOJIET MOJYyYaTh OTPOMHOE KOJIMUECTBO PA3NIMYHBIX [0 CTPYKTYPE U PyHKIUAM OEIKOB.

B Oenkax Bcrpewaercs 20 BHIOB PasziIMYHBIX AMHHOKHCIIOT, HEKOTOPHIE M3 KOTOPBIX
KUBOTHBIE CHUHTE3UpoBaTh HE MOryT. OHM TOJy4yalOT HMX OT pacTeHHil, KOTOpble MOTYT
CHHTE3MPOBaTh BCE AMHHOKHUCIOTHL. VIMEHHO 110 aMHMHOKHCIOT pacLICIUISIOTCS O€IKu B
MUIIEBAPUTENBHBIX TpPAKTaX KHUBOTHBIX. M3 A3THX aMHUHOKHCIOT, MOCTYHAIOUIMX B KJIIETKU
OpraHu3Ma, CTPOSITCS €r0 HOBBIE OEIIKH.

Cmpykmypa 6enkosoii monexyavt . Ilog cTpyKkTypoi O€ITKOBOW MOJICKYJIbI TOHUMAIOT €€
AMUHOKHCIIOTHBI COCTaB, II0CJIEI0BAaTEIbBHOCTH MOHOMEPOB U CTENEHb CKPYUYEHHOCTHU
MOJIEKYJIbl, KOTOpasl JOJDKHA YMEIIAThCS B Pa3IMYHBIX OT/AENIaX U OPraHOMAAX KJIETKH, IpUYeM
HE 0JTHA, 2 BMECTE C OTPOMHBIM KOJIMYECTBOM IPYTHX MOJIEKYI.

[TocnenoBaTeabHOCTh AMUHOKHUCIOT B MOJEKysle Oenka o0pa3yeT ero mepBUYHYIO
CTpYKTypy. OHa 3aBUCUT OT MOCIEIOBATEIbHOCTH HYKJIEOTHIOB B yudacTke Mojekyisl JIHK
(rene), komupyromieM pAaHHbIM Oemok. CoceqHWe aMHMHOKHCIOTHI CBSI3aHBI TENTHIHBIMU
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CBA35IMH, BO3HUKAIOIIUMHU MEX]Y YIIEpOAOM KapOOKCHUIBbHOW TPYMIbl OAHONM aMHUHOKHUCIIOTHI U
a30TOM aMUHOTPYIIIBI IPYTOi aMUHOKHCIIOTEHI.

JnuHHas Monekyna Oeilka CBOpayMBaceTCsl W MpUOOpeTaeT cHavajga BHUJ cnupaiu. Tax
BO3HUKAET BTOpPUYHAsA CTPyKTypa OenkoBoii monekynbl. Mexay CO u NH — rpynmamu
AMUHOKHCIIOTHBIX OCTaTKOB, COCEJIHHMX BUTKOB CIHMpajId, BO3HUKAIOT BOJOPOJHBIE CBS3H,
yAEPKUBAIOIIHE LIETIb.

Monekyna Oenka CIOXHONW KOHQUIypaluud B BHAE TJ00yibl (I1apuka), MpuHoOperaeT
TPETUYHYIO CTPYKTypy. IIpodHOCTH 3TOH CTpYyKTypbl oOecneunBaeTcss TUApoGOOHBIMH,
BOJIOPOJTHBIMHU, HOHHBIMH U TUCYITbGUIHBIMA S-S CBSI3SMH.

HekoTtoprie Oeiku HMEIOT YETBEPTUYHYIO CTPYKTYpy, OOpa30BaHHYIO HECKOJIbKUMHU
MOJIMIIETITUIHBIMA TIETIIMA (TPETUYHBIMH CTPYKTypaMmu). UeTBepTHUHAs CTPYKTypa TakK e
yAepKHUBaeTCsl  CIaObIMH  HEKOBAJIEHTHBIMU  CBS3SIMH —  HOHHBIMH,  BOJOPOJHBIMH,
rupooOHbIMU. OHAKO MPOYHOCTH STHUX CBS3EH HEBEIHMKA U CTPYKTYypa MOXKET OBITh JIETKO
HapymieHa. [Ipu HarpeBaHuu uian oOpabOTKE HEKOTOPHIMH XUMHUYECKHMMH BEIIeCTBAMHU OENOK
MOJIBEPraeTcsl JICHATypallil W TepsAeT CBOIO OHOJOTMYECKYI0 aKTHUBHOCTh. Hapymenue
YETBEPTUYHOM, TPETUYHOH U BTOPUYHON CTPYKTyp oOpaTtumo. PaspyieHue mepBUYHON
CTPYKTYpbl HEOOpaTUMO.

B m000i1 kieTke ecTh COTHH OENKOBBIX MOJIEKYJI, BBIMOTHSIONUX pa3ludHble (PyHKIUU.
Kpome TOro, 6enkum MMEIOT BHIOBYIO CHEIU(UYHOCTH. DTO O3HAYAET, UTO KaXKIbIH BHJ
OpraHu3MoB o0JasaeT OelKamMu, He BCTPEUYAIOIIUMHUCS Y IPYTHX BHIIOB. JTO CO3/Ia€T CEPhE3HbIC
TPYJIHOCTHU MU NEPECcaaKe OPraHoOB U TKAHEW OT OJHOTO YeJOBEKa K JIpyromy, Mpu MpUBUBKaX
OJIHOTO BHU/Ia PACTEHUI HA APYTOH U T.J.

Dyukuyuu odenkoe . Kamanumuuecxkas (pepmenmamusnas ) — OCTKU yCKOPSIIOT BCE
OMOXMMHYECKHE TMPOIECChl, HIyIIHe B KIETKE: pacllelyieHHe MUTATeNbHBIX BEIIECTB B
MUIIEBAPUTEIIBHOM TPAKTE, YYacTBYIOT B PEAKIUSAX MaTpUYHOro cuHrtesa. Kaxaelii gpepMeHT
YCKOpSET OJHY M TOJBKO OAHY peakiuio (Kak B MPSIMOM, TaKk U B OOpPaTHOM HaIpaBIICHUU).
CkopocTh (hepMEHTATUBHBIX PEAKIM 3aBUCHT OT TEMIEepaTyphl cpeasl, ypoBHs ee pH, a Taxxke
OT KOHIEHTpalUi pearupyoux BeIecTB U KOHIEHTpaluuu GepMeHTa.

Tpancnopmnas — Genku o0ecreUyUBAIOT aKTUBHBIA TPAHCIOPT MOHOB Yepe3 KIETOYHBIE
MeMOpaHbl, TPAHCTIOPT KUCIOPO/Ia U YIJIEKHCIIOTO raza, TPaHCIOPT >KUPHBIX KUCIIOT.

3awumnas — aHTUTENa OOECIIEYMBAIOT UMMYHHYIO 3alIUTy OpraHu3Ma; (GUOPHUHOTEH U
GbUOPHH 3aTUIIAIOT OPraHU3M OT KPOBOTIOTEPb.

Cmpykmypuas — OJIHa W3 OCHOBHBIX (YHKIMIA OenkoB. benku BXOAST B COCTaB
KJIETOYHBIX MEMOpaH; 0eJI0K KepaTHH 00pa3yeT BOJOCHI U HOTTH; OCJIKM KOJUIareH M AJIACTUH —
XPAIM U CYXOKUITHSL.

COKpamumeﬂbHaﬂ — o0ecreuynBaeTcs COKpPATHUTCIbHBIMU OeKaMM — AaKTHHOM U
MHO3HHOM.
Cuenanvuas — OCIKOBEIC MOJICKYJIBI MOT'YyT IHIpPHHUMATb CHIHajJlbl W CIIYXXHUTb HX

NepeHOoCUYUKaMu B opranusme (ropmonamu). Cieayer NOMHHUTb, YTO HE BCE TOPMOHBI SBJISIFOTCS
OenKaMu.

Onepeemuueckas — TPU JUIATEILHOM TOJNOJAHWHM OEIKH MOTYT HWCIOJB30BaThCS B
Ka4eCTBE JIOMOJHUTEIIEHOTO UCTOYHHMKA YHEPTHH IOCIIe TOTO, KaK M3PACXO0BAHBI YIJICBOIbI U
JKUPBL.

IMPUMEPHBI 3AI[AHI/II71
Yacts A

Al. TTocnenoBaTembHOCTh AMHUHOKHUCIIOT B MOJIEKYJIe OeKka 3aBUCHUT OT:
1) cTpykTypbl reHa 3) ux ciay4yailHOro COUEeTaHUs

2) BHENIHEH cpefbl 4) MX CTPOCHHS

A2. YenoBek mosydaeT He3aMEHIUMbIE aMUHOKHCIIOTHI Iy TEM

1) ux cuHTE3a B KJIETKaX 3) mpriemMa JICKapCTB
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2) nocTyIuleHus ¢ nuiel 4) npueMa BUTaMUHOB

A3. ITpy NOHMKEHUU TeMIepaTypbl aKTUBHOCTb (DEPMEHTOB
1) 3aMeTHO MOBBIIIAETCS

2) 3aMETHO MOHMKACTCS

3) ocraercst cCTaOMIBLHOU

4) nepuou4ecKy U3MEHseTCs

A4. B 3amure opranusma oT KpOBOIIOTEPh YYaCTBYET

1) remorno6un 3) ¢pubpun

2) koiiared 4) MUO3UH

AS5. B KakoM M3 yKa3aHHBIX [TPOLECCOB OEJIKU HE YYacTBYIOT?
O0OMEH BEIECTB

KO/IMPOBaHUE HACJIEJCTBEHHOW HH(POPMALIUU
(epMEHTATUBHBIN KaTaIU3

TPAHCHOPT BELIECTB

A6. Ykaxxute npuMep NeNTUIHON CBS3H:

1) (|:=o 2) Ilﬂ—H 3) ﬁ—NH2 4) (l)—H
(l)—H 0

Yacts B

B1. Beibepure ¢yHKIMHU, XapaKTEepHbIE I OCTKOB

1) kaTamuTHuyeckas 4) TpPaHCIIOPTHAS

2) kxpoBeTBOpHast 5) peduexTopHas

3) 3amuTHas 6) poToCUHTETHYECKAs

B2. VYcraHoBuTe COOTBETCTBHE MEXAY CTPYKTYpOl OEIKOBOM MOJEKYJIbl U €€
0COOEHHOCTSIMU

OCOBEHHOCTH CTPYKTYPBI CTPYKTYPA BEJIKOBOX

MOJIEKYJIBI
A) umeer Qopmy raodyabl 1) nepBuuHasn
B) vaepxupaercs nenTHAHbLIMU 2) TpeTuyHas

CBA3AMH

B) yaep:kuBaerca nenTUaHbIMM,
BOAOPOJAHBIMH, AUCYIb(PHUAHBI-
MH CBA3AMH

I') onpeaensercsa mocjegoBaTeb-
HOCTBIO HYKJIGOTHAOB B I'eHe

I1) onpeaenser OHOJIOrHYECKYIO
AKTHUBHOCTH OeskKa

E) He cnupanusosana

Yactp C

C1. Ilouemy mpOIyKThI XpaHAT B XOJIOAUIbHUKE?
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C2. ITouemy TpOYKTHI, TOABEPTIIHECS TEIIIOBOM 00pabOTKe, XpaHTCs A0bIIe?

C3. OObsicHUTE TOHATHE «CHEIU(PUIHOCTHY OenKa, U Kakoe OMOIIOTHYECKOE 3HAaYCHHE
UMEeT CIenu(UIHOCTh?

C4. TIpouunTaiiTe TEKCT, YKaKUTE HOMEpA MPEAJIOKEHUN, B KOTOPBIX AOMYIIEHbI OITHOKH U
o0bsacauTe ux 1) bomnpimas yacTh XMMHYECKHUX pEakluidi B OpPraHU3ME KaTalu3UpyeTcs
depmentamu. 2) Kaxnaplii pepMeHT MOXKET KaTalnu3UpoBaTh MHOKECTBO THUMOB peakiuid. 3) Y
(depMeHTa eCTh aKTHBHBIN LIEHTP, TeOMETpHUYECcKasi opMa KOTOPOTO U3MEHSIETCS B 3aBUCUMOCTH
OT BEILIECTBA, C KOTOPBIM (hepMeHT B3auMoieicTByeT. 4) [Ipumepom aeiicTBust pepMeHTa MOKET
OBITh pa3J0KEHUE MOUYEBMHBI ypeazoil. 5) MoueBuHa pasiaraercs Ha ABYOKHCH YIJIEpoJa U
aMMUaK, KOTOPbIM MaxXHET KOIIaYyuil IOTOK ¢ MecKOoM. 6) 3a OfHY CEeKyHIy ypeas3a paculeriser
10 30 OO0 MoJteKyT MOYEBHHBI, B OOBIYHBIX YCIIOBUSAX Ha 3TO MOTPEOOBAIIOCH OBl OKOJIO 3 MITH
JIeT.

2.3.4.Hyk/1euHo8ble Kuc/10mul

HyxnenHnoBbie KUCTOTHI OBUTA OTKPHITHI B 1868 T. mBeimapckum yuensiMm @. Mumepom. B
OpraHM3Max CyIIEeCTBYET HECKOJIbKO BHJIOB HYKJIEMHOBBIX KHUCJIOT, KOTOPBIE BCTPEUAIOTCS B
Pa3JIMYHBIX OPTAaHOUJAX KIETKH — SIApe, MUTOXOHIPUSX, IutacThaax. K HyKI€MHOBBIM KHUCIOTaM
otHocsares JJHK, u-PHK, t-PHk, p-PHK.

He3oxkcupudonykiaennoBas kucjaora (JAHK) — nunelinblid momuMep, MMEIOIIMNA BU
JBOWHOW  cmupany, OOpa3oBaHHOM  Mapoil  aHTUIIAPAJUICNBbHBIX  KOMIUIEMEHTAPHBIX
(COOTBETCTBYIOIIUX Jpyr Ipyry Mo KoHpurypanuu) neneid. IIpocTpancTBeHHas CTpyKTypa
monekynsl JIHK Obima cMonmenupoBaHa aMepHKaHCKHMMM yueHBIMH JkeliMcoM YOTCOHOM u
®pencucom Kpukom B 1953 1.

Mounomepamu JIHK sBisrorcst wykneomuodwnr . Kaxnenii nykneorun JHK coctout us
nypuHoBoro (A — aaenuH wm ' — ryanuH) win nupumuauHoBoro (T — tumun wmm 1] —
IIUTO3UH) d30MUCMO20 OCHOBAHUSA , NAMUY2NIEPOOHO20 caxapa — AE30KCUpHO03bl U pocamHuoi
epynnbi .

Hyxneornasr B monekyne JIHK obpamiensl Apyr K Apyry a30THCTBIMH OCHOBAHHUSMHU H
00BEIMHEHBI MapaMi B COOTBETCTBUHU C MpPaBWJIaMU KOMIUIEMEHTApHOCTH: HANPOTUB aJIeHWHA
pacmojyio’)keH THMMH, HANpOTUB TIyaHnHa — muTo3uH. Ilapa A — T coeguHeHa aBymst
BOZIOPOAHBIMU CBsi3siMH, a mapa ' — L] — tpems. [lpu pernmukanum (yaBoernu) Monexkysl JTHK
BOJIOPOJHBIE CBSI3U PBYTCA U LIENM PACXOIATCSA U HAa Ka)KJ10M U3 HUX CUHTE3UPYETCS HOBas LIEIb
JHK. OcroB neneit JIHK o6pa3oBan caxapodocharapiMu ocTaTKaMu.

[TocnenoBarenbHOCTh HyKIeoTHZ0B B Mosiekyie JIHK ompenenser ee cnenupudHoCcTs, a
TaKXke CHenu(PUIHOCTh OETIKOB OpraHNW3Ma, KOTOPBIE KOJUPYIOTCS 3TOH MOCIEeI0BATEIBHOCTHIO.
OTH NOCAEA0BATENIbHOCTA UHAUBUAYAJIbHbI U IS KaXKI0T0 BUJA OPTaHU3MOB, U ISl OTAEIbHBIX
ocobeil.

[Ipumep: nana nocnegosarenbHOCTh HykIeoTuaoB JJHK : LI'A — TTA — HAA.

Ha undopmarnmonnoit PHK (u-PHK) Oyner cuntesupoBana nens LY — AAY —TVYVY, B
pe3yJbTaTe Yero BRICTPOUTCS LIENOUYKa aMUHOKHUCIIOT: aJlTaHWH — aclaparuH — BaJIMH.

[Ipu 3ameHe HYKJIEOTHAOB B OJHOM W3 TPHUIUIETOB MU MX NEPECTAHOBKE 3TOT TPUILIET
OyIeT KOAUpOBaTh APYTYI0O aMHHOKHCIIOTY, a CJIEI0BATENIbHO U3MEHHUTCS U OENOK, KOJIUPYEMBbIN
JaHHBIM TeHOM. (Bocnonvzosasuiucy wWKOIbHLIM YY4eOHUKOM, nOnbIManmecb y0eoumvcs 6
smom.) VI3MeHeHHs B COCTaBe HYKJICOTHUIOB WJIM HMX TOCIEIOBATEIBHOCTH HA3bIBAIOTCS
MyTaluen.

PubonyknennoBas kucjaora (PHK) — nuneliHblil noauMmep, COCTOSIIMN U3 OJHOM LenH
HykineoTu0B. B coctaBe PHK TrMHHOBBIN HykieoTu ] 3amelieH Ha ypauuiosbiil (V). Kaxsiit
nykineotua PHK comepxut nsatuyrinepofHslii caxap — pu— 003y, OJHO U3 YETHIPEX a30THUCTHIX
OCHOBAaHMHU M O0CTATOK (POCHOPHOI KUCIIOTHI.

Buowt PHK. Mampuynas , win ungopmayuonnas , PHK. Cunrtesupyercs B siape npu
yuactun (epmenta PHK-mommmepassl. Komruiementapna ywactky JIHK, Ha xotopom
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npoucxoautr cuHte3. Ee ¢ynkumsa — cuarue unpopmanuu c¢ JIHK u mepenaua ee x mecty
cuHre3a Oenka — Ha pubocombl. CoctaBnser 5% PHK xnerku. Pubocomnas PHK — —
CHUHTE3UpYETCs B SAPBIMIKE M BXoauT B coctaB pubocom. Cocrasmser 85% PHK knetku.
Tpancnopmnas PHK (6onee 40 BumoB). TpaHCIOpTUPYET aMUHOKUCIOTHI K MECTy CHHTE3a
Oenka. imeeT popmy KireBepHOTo TUCTA U COCTOUT U3 70—90 HYKIICOTH/IOB.
Anenosuntpudocdopuasa kuciora — AT® . ATO npexacrapnseT coOOi HYKICOTHI,
COCTOSAIIMIA W3 a30THCTOTO OCHOBAaHWS — aJIeHHHA, YIJIEBOJAa pPUOO3BI M TPEX OCTATKOB
dochopHON KUCIOTHI, B ABYX M3 KOTOPBHIX 3amacaercsl OOJbLIOe KOJMYeCTBO 3Hepruu. llpum
OTIIEIUICHUN OJHOTO ocTaTtka (hochopHOM KHCIOTHI ocBoOOkmaercs 40 k/[x/Moib 3HEprHw.
CpaBaure 51y muMppy ¢ mudpoil, oOo3Hauaromel KOJINYECTBO BBIACICHHON s3Hepruu 1 T
[JIIOKO3bl WM kHMpa. CrHocoOHOCTh 3amacaTh TAaKoe KOJIWYECTBO 3Hepruu paenaer AT ee
YHHMBEpCaJIbHBIM UCTOUHUKOM. CuHTEe3 AT®D MpoucxoauT B OCHOBHOM B MUTOXOHJIPHSIX.

IMPUMEPBHI 3AI[AHI/II71
Yacts A

Al. Monomepamu JIHK u PHK sBnsitorcst

1) a30THCTBIE OCHOBaHHS 3) AMHUHOKUCIIOTHI

2) docaTtHbie TPy 4) HYKICOTHIBI

A2. Oynkuus unpopmanmonnoit PHK:

1) ynBoenue uadopmanuu

2) cusitue uaopmaruu ¢ JJTHK

3) TpaHCTIOPT aMUHOKHCIIOT Ha pruOOCOMBI

4) xpaneHue uHpopMaIun

A3. Yxaxwure Bropyto 1nens JJHK, kommnementapuyto nepsoit: ATT — 'L - TTI

1) VAA - TIT - AAILI 3) YIII — T'LIL] — AL

2) TAA-LIT - AAIL4) TAA-VIT - VVII

A4. TloaTBepkeHMEM TUNOTE3bI, npeanonaratomeit, uro JAHK sBisercs renernueckum
MaTEPUAIOM KIIETKHU, CITYKHT:

1) KOMMYECTBO HYKJICOTUIOB B MOJIEKYJIE

2) unauuayansHocTh JJHK

3) cooTHOmEHUE a30TUCThIX ocHOBaHUH (A =T, I'=11)

4) cootnomenue JJHK B ramerax u comatuueckux kierkax (1:2)

AS. Monekyna JIHK cnoco6Ha nepepaBats nndopmaiuio 6iarogapsi:

1) mocnenoBaTenbHOCTH HYKJIEOTHUIOB

2) KOJIMYECTBY HYKJICOTUIIOB

3) crIOCOOHOCTH K CaMOYIBOCHHIO

4) crimpaln3aluy MOJIEKYJIbI

A6. B xakoM cilydae IpaBWJIBHO yKa3aH cocTaB 0JHOro u3 Hykiaeorunos PHK

1) Tumun — pubo3a — dpocdar

2) ypauun — ne3okcupudosa — gpocdar

3) ypaumn — pubo3a — gocdar

4) aneHuH — ne30kcuprdo3a — dpocdar

Yacter B

B1. Beibepure npuznaku moiexyis JJHK
1) OnHonenovHast MoJieKyJia

2) Hyxneoruasl — ATVI]

3) Hykneotuast — ATTL]

4) YraeBoa — pubo3a

5) YrneBon — ne3okcupudosa
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6) CriocoOHa K perauKanuu

B2. Beibepure ¢pyHnkuuu, xapakrepssie i Mojekys PHK sykapuorndyeckux kinertok
1) pacripeneneHue HacIeACTBEHHON HHPOpMAITHH

2) nepenaya HacJIeCTBEHHONW MH(POPMALIUU K MECTY CUHTE3a OEITKOB

3) TpaHCIIOPT aMUHOKHCIIOT K MECTY CHUHTE3a OEJIKOB

4) unnnmuposanue perukanuu JJTHK

5) popmupoBaHuE CTPYKTYPBI pHOOCOM

6) XpaHeHHUe HacJIEJCTBEHHOW HH(pOopMaun

Yacter C

Cl1. Ycranosnenue crpykrypsl JIHK nozBonuno pemmts pan npobiem. Kakue, no Bamemy
MHEHHIO, 3TO OBLIN MPOOJIEMBI M KaK OHU PEIIMIIHCH B PE3yJIbTATE ITOTO OTKPBITHS?
C2. CpaBHHTE HYKJIIEMHOBBIE KHCJIOTHI 10 COCTaBY M CBOWCTBaM.

2.4. CTpoeHuMe npo— 1 3yKapuoTHOM KneTok. BzaumMocBA3b CTpOEHUA n
(pyHKLMIA YacTen N opraHonMaoB KIeTKU — OCHOBa €€ LIeNTIOCTHOCTHU

OcHOBHbBIE TEPMHHBI U TOHSATHS, MPOBEPSEMblE B 3K3aMEHAI[MOHHON pabote: annapam
T'onvoxcu, eakyonv, Kiemounas memoOpana, KlemouHas meopus, JEHUKONIACHbL,
MUMOXOHOPUU, OP2AHOUObL KIEMKU, NAACMUObl, NPOKAPUOMbBL, PUOHOCOMbL, XIOPONIACHIbL,
XpPOMOnaacmol, XpoOMocomsl, 3yKapuomst, 10po.

Jlrobas kneTka mpeacTaBisieT co0oil cucteMy. JTO O3HAYaeT, YTO BCE €€ KOMITOHEHTHI
B3aMMOCBSI3aHbI, B3aMMO3aBUCUMBI M B3aUMOJCUCTBYIOT JIPYT C APYrOM. DTO TaK)Ke O3HAYaeT,
YTO HaApYILIEHUE AEATEIBHOCTU OJHOIO U3 3JIEMEHTOB JAaHHOM CHUCTEMBI BEIAET K U3MEHEHUAM U
HApYIICHUSIM pa0boThI Beel cuctemMbl. COBOKYITHOCTh KIIETOK 00pa3yeT TKaHH, pa3InIHbIC TKaHU
0o0pa3yroT opraHbl, a OpraHbl, B3aWMOJCWUCTBYS U BBINOJHSAS OOIIYI0 (YHKIUIO, 00pa3yioT
CHUCTEMBI OpPraHOB. JTy IEMOYKY MOXKHO MPOJOJDKUTH JajbIlle, U Bbl MOXETE CIenaTh 3TO
CaMOCTOSITENIbHO. [71aBHOE, YTO HYKHO TOHAThH, — J00as cuUcTeMa o0JajaeT oIpeaeleHHOU
CTPYKTYpO#, YPOBHEM CJIOKHOCTM M OCHOBaHa Ha B3aMMOJICHCTBUU AJIEMEHTOB, KOTOPBIE €€
cocTapisitoT. Hipke maroTcsl crpaBOuYHBIE TaONUIBI, B KOTOPBIX CPAaBHUBAETCS CTPOCHHE U
(GYHKIMHA TPOKAPUOTUYECKUX M DYKAPUOTUUYECKHUX KJIETOK, a TaKKe pa3OupaeTcss UX CTPOCHHUE U
byHKIMN. BHUMaTENbHO TpoaHANIM3UPYHTE 3T TaOIUIbl, ©OO B HK3aMEHAIIMOHHBIX paboTax
JIOCTATOYHO YacTO 33JIal0TCSl BOMPOCHI, TPEOYIOIIME 3HAaHUS 3TOr0 MaTepuaa.

2.4.1. Ocob6eHHOCMuU cmpoeHus1 3yKapuomu4yeckux U npoKapuomu4ecKkux
Kz1emok. CpagHume/ibHovle daHHbIE

CpaBHuUTeNbHAs XapaKTEPUCTHKA 3YKaPUOTUIECKUX U POKAPUOTUYECKUX KIIETOK.
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Crpykrypa Jykapuornueckue KJaetku |IIpokapmoTHuecKkHe KJeTKH
Kaerounasn Ecre y pacrennii, rpudos; | Ecrs. Cocrour u3 nonu-
CTeHKa OTCYTCTBYET Y KMBOTHBIX. | MEPHBIX GEJKOBOYIJICBOJ-

CocTonT M3 HeJN0N03bl (Y | HBIX MOJIEKYJI
pacteHHii) uan xuruHa (y
rpubos)
Knerounasn Ectb Ecth
MeMOpaHa
Anpo Ectbh M oKpy:keno membpa- | Hykieapunas obiacrsb;
HOJ AAEPHON MeMOpaHBI HET
IMuronnasma | Ecrb Eern
Xpomocomsl | JIuneiinwie, cogep:kar Ge- Konbuessie; Geska npak-
J0K. TpaHCKPHIIIHUA NPOMC- | THYECKH HE COJIepyKarT.
XOAMUT B fAjape, TpaHcaanua | Tpanckpunuus M TpaHc-
B LMTOIJIA3ME JANHUA NPOUCXOAAT B M-
TONJIa3Me
Oxonvanue maba.
CrpykTrypa dyxapuornueckne Kietku | [IpokapuoTHUecKHe KJIETKH
Iuaonnasma- | Ecre Her
THYECKHIT
PeTHKYJIYM
Pubtocompbl EcTb EcThb, HO OHM MEHBIIIE IO
pasMepy

Komnuexe Ecth Her

Toabmxn

JInzocomsl Ecrte Her

MurToxoHa- Ecte Her

pun

Bakyoau Ectp vy GoapmuHeTBa Kae- | Her

TOK

Pecuuuku Ecth v BCcex opranmusamos, Ects v HekoTOpbIX DakTe-

M JKIYTHKH KpOMe BBICIIHX pacTeHMIt pHit

Xnopo- Ecte y pacturensunix kie- | Her. ®orocunres see-

IJTACTBI TOK HBIX ¥ NYPIYPHBIX NPOTE-
KaeT B DaKTEpHOXJIOPO-
¢puanax (mUrMeHTax)

Mukporpy- Ecrte Her

OOuKH,

MHKpo(hHIa-

MEHTBI

CtpoeHure 3yKapuOTHYEKUX KIIETOK.
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HYIO AKTHBHOCTD.
Copepsxur JTHEK,
XpaHAamyo Hupop-
MaIMio o crenugpH-
4YecKo# rocJeaosa-
TEJIbHOCTH aMHHO-
KHcsoT B OeJike.

Crpyx- Dymman Crpoenye M cocras
TYpa CTPYKTYPBI
IInaszma- | Uabuparensno pery- | J{Boiinoii cioi ¢ocdonunuios ¢ npo-
THYecKaa | aupyer oOMeH Be- HHM3bIBAIOIMMH €r'0 MOJIEKYJIaMH
MeMmoO- ecTB MeXay KJer- | 6enkos. Ha BHemHel moBepXHOCTH
paHa KOI M BHEIUHel cpe- | pACHOJIO}KEeHbI IIMKONPOTEHHBI
poit. ObecnieunBaeT | ¥ rAHMKOJAMNUABL! (KJIETOUMHBIE pelen-
KOHTAKT € COCEJAHH- | TOPBI)
MH KieTKaMu. daro-
uuTo3. IInaouuTos
Anpo Peryaupyer kjaerou- | JIpoiinasa sijepHas memMOpaHa, OKpy-

JKaAIasa Kapuoniaasmy (AaepHbiii
COK), B KOTOPOIl HAXOJATCA XPOMO-
combl. MemOpana nponusana nopa-
MH, Uepe3 KOTOpbIe MPOMCXOAMT 00-
MEeH BeIleCTB MEXKAy AAPOM M IHTO-
nJ1a3Moi
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ITpodoaxncenue mada.

Crpyx- Dymxwus Crpoenne u cocras
TYpa CTPYKTYPBI
Snapo MemOpana siipa 4e-
pes IIIC ceazana ¢
HAPYyKHOI MemOpa-
HO¥
I{nro- Buyrpennss cpena | Ioay:kuakas cpeja KJIETKH
njasma KJIETKH, cOJiep:Ka-
as OpraHomjbl 1
OCYIIeCTBIAIOMAN
CBA3b MEKAY HUMH
Xpomo- Xpanenue u pacnpe- | JIse xpoMaTuasl, coeiHHeHHbIe B 00-
COMBI JiesieHHe resetuye- | gactH uenrpomepsl. Cocroar ua JITHK
CcKOI mHpOPMALHH u Oenka
Anpwi- Coopka pubdocom- OkpyrJjoe Tejible AHaMEeTPOM OKO0JIO
LIKO HBIX CYyObeHHHIL, 1 MKM
cunres pPHK
Mwuro- Ocyuiecrnienue Opranonyt 2/1IMNICOBHAHOMN (DOPMBI,
XOHAPHH | aapo0HOro Abixa- OKPY KEeHHBII IBYMA MeMOpaHaM# —
Hus. OTBeTCTBeHHBI | MIAJIKON HAPYZKHOM M CKJIAA4YATOM
3a cuares AT® B xo- | Buyrpenneii. Ckaaaku atoit memOpa-
Jie OKMCJIMTEJILHOIO | Hbl HA3BIBAIOTCA ¢KpHCThI». B Kpuc-
docdopuanpoBaHusa | TAX MHUTOXOHAPHIT HAXOAMTCSH MHO-
JKEeCTBO (PePMEHTOB, YYACTBYIOIHX B
peakuMAax OKHCAuTeNbHOro gocdo-
PHIHMPOBAHUA
Putocomnbr | Coopka GesikoBbIX HememOpanHbie KOMIIOHEHTHI KJIET-
MOJICKYJI k. CocTroAT M3 ABYX CYOBEAMHHIL
(6onpIOiT B Masoii)
OHJ10- Tpaucnopr Bemects, | OagnoMmeMOpaHHas CHCTEMa KAHAJIOB,
njasMa- | CBA3b OPraHoMIOB TpyOOUeK, MHUCTEPH, MOJOoCTe
THYECKHIT | KJIeTKH.
PeTHKY- Ha rpanyaapuoii
aym, uau | 9IIC maxoasarca pu-
J1IC bocombl. 'naakasn
OIIC coapepxut dep-
MEHTHI CHHTE3a JIH-
NUA0B
Annapar | Ilpeobpasosanue, O0pasoBaH NJIOCKHMH IUCTEPHAMH,
Foappkyu | HAKONJIEHHE, COPTH- | COCTOANMMH M3 MIASMATHYECKHX
poBKa M ynakoska | memOpan. Or KpaeB {MCTepPH OTIIHY-
0e/IKOB M JIMNMHOB. | POBBIBAIOTCA Ny3bIPbKH, B KOTOPBIX
ObpasoBanne cexkpe- | HAKAIJIMBAIOTCA HEOOXOAMMBIE KJIET-
TOPHBIX IY3LIPLKOB, | Ke BelllecTBa




www.ctege.info

ITpodoamcenue mabda.

Crpyx- Dymkwas Crpoenme u cocras
TYpa CTPYKTYPbI
TPAHCIIOPTHPYIOMMX
NPOAYKTHEl BHYTPH
kJgeTkn. CuHTe3 no-
aucaxapuiaos ¥ (gop-
MHPOBaHHe IepBHY-
HBIX JIN30COM
JIuso- Buyrpukaerounoe OanomeMOpaHHbIe CTPYKTYPBI,
COMBI nepeBapMBaHHe BHEIIHE HAIIOMHMHAIOIHE NY3bIPEKH
MaKpPOMOJIEKYJI M coiepRaume KOHUEHTPHPOBAHHBIC
MHIIA. depmentsi. B 6onbuioM KoJnuecTse
YHUUTOXKEHHE cojiepKaTca B JEeHKOIHTaX
CTApbIX KJETOK
Knerou- | Onopuas u samur- | Ieanwonosa
HasA Haa obosouKa pac-
CTeHKA THTEJIbHBIX KJIETOK
Ilnacruael | PorocuuTed, 3ana- | CymecTBYIOT TOJNbKO B PacTHTe/b-
(xnopo- CaHMe MATATEJbHBIX | HBIX KJeTKax. 910 memOpaHHbIe
IJIACTHI, | BELIECTB OPraHoM/ibl, cojep:Kalue XJopo-
Xpomo- Guan, KcaHTOPMIJ, KAPOTHHOMABI,
MJAAaCThI, JIHK
JeiKo-
MJ1acThi)
Bakyonu | 3anacanue skuaxoc- | ITonmocrH, memOpansl, 6eikH, dKHUPHI,
TH, NHTATEJbHBIX yIJIeBOABI, BOAA, COJM
BellleCTB y pacre-
HUI1, NHLeBapeHue
H BblIJCJICHHE Y JKH-
BOTHBIX
Mukpo- O6pasosanne uuro- | Benkosbie oOpasoBanus, NHIAHHAPH-
TPyoOuU- CKeJIeTa KJEeTKH, YyecKoit (DopMbI
KH M MHK- | IleHTpHoJel, fa-
popusia- | 3aJbHBIX TeJiell,
MEHTBI JKIYTHKOB, PECHH-
yer; obecrneunBaior
BHYTPHKJIETOYMHOE
JABMIKEHHE, HanpH-
Mep MHTOXOHJAPHII
Pecunu- Ilepememenue kiae- | CocroaT U3 cHCTEeMb! MHKPOTPYDO-
KH, JKIy- | TOK, (hopMHpOBaHHe | Y€K, MOKPBITBIX MeMOpaHOoil
THKH MOTOKOB KHJAKOCTH

V MOBEPXHOCTH KJle-
TOK
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Oxonvanue maoéa.

Crpyk- DyHKUMA
Py y : v Crpoenne u cocras
TYpa CTPYKTYPBI
Knerou- Yuacryer B opraiu- | Ilpeacrasnsier coGoit obnacts Kiaer-
HBI 3aUMH UMTOCKeJeTa | KW, B KOTOPOI HAXOAATCA EHTPHOIH
LeHTP KJIETKH, B PaBHO- — CcHCTeMa MHKPOTPYOOueK

MEpPHOM pacnpejeJie-
HHM FeHeTHYEeCKOoro
MarepuaJia npH KJje-
TOYHOM JIeJICHHH,
Obpasyer MHTOTHYE-
CKOe BepeTeHo

Dyukyuu IyKapuomuueckux Kiemok . Kietkn OIHOKIETOYHBIX OpraHU3MOB
OCYILECTBIISIIOT BCe (DYHKIMH, XapaKTepHBIC JUIS JKUBBIX OPTaHU3MOB — OOMEH BEMIECTB, POCT,
pa3BUTHE, pa3MHOKEHHE; CIOCOOHBI K a1allTalluH.

Knerku MHOTOKJIETOYHBIX OpraHM3MOB  AH(PQPEepeHIUPOBAHBI IO CTPOCHHUIO, B
3aBUCUMOCTH OT BBINOJHAEMbIX HMMHU (YyHKIUMH. OnurenuanbHble, MbIIICYHbIE, HEPBHBIC,
COCIIMHUTENIbHBIC TKAaHU (POPMHUPYIOTCS U3 CIIEIHATN3UPOBAHHBIX KIETOK.

MPUMEPHI 3AJAHUN
Yacts A

Al. K mpokapMoTHY€CKIUM OpraHu3MaM OTHOCUTCS
1) 6ammina 2) ruapa 3) ame6a 4) BOITBBOKC

A2. Knerounasi MeMOpaHa BBITIOJHSET ()yHKITHIO

1) cunTte3a Oenka

2) mepeayn HACJIEACTBEHHOW HHPOPMALIUU

3) dotocunTe3a

4) paronmTo3a U MAHOIIUTO3A

A3. VKaxuTe MMyHKT, B KOTOPOM CTPOEHHE HAa3BaHHOW KJIETKH COBMAJIAET ¢ ee QyHKIMEH
1) HelpoH — cokpaleHne

2) NeHKOLMT — MPOBEAECHUE UMITYJIbCA

3) SpUTPOLIUT — TPAHCIIOPT I'a30B

4) octeouT — (harouuTo3

A4. Knerounasi sHeprusi BeIpaOaThIBacTCS B

1) pubocomax 3) sape

2) mutoxoHpusx 4) annapare ['onbrxu

AS. HckmounTe U3 MpeIoKEHHOTO CIMCKA JIUIITHEE TOHATHE
1) mam6must 3) uady30pust

2) mnasmouii 4) XJIaMuaI0MOHaIa

A6. UckimounTe 13 MpejIoKEHHOTO CIUCKA JIMIITHEE TTOHSATHE
1) puGocoMsl 3) XJIOpOIIACTHI

2) MUTOXOHIpUH 4) KpaxMaJlbHbIE 3€pHA

A7. XpoMOCOMBI KJIETKU BBIOJHSIOT (PYHKIUIO

1) 6uocunTe3a Oenka

2) XpaHEHUs HACJIEICTBEHHOM nH(popManuu

3) bopMUPOBAHHUS JTH30COM

4) perymnsiiiuu 0OMeHa BEIIECTB

Yactr B
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B1. Beibepure U3 npeanoKeHHOTO CIUCKa (YHKIUHU XJIOPOIUIACTOB
1) obpazoBanue muzocoMm 4) cuate3 ATD

2) CHHTE3 TJII0KO3bI 5) BBIJICJIEHUE KHCIOpOa

3) cunte3 PHK 6) kneTouHoe npixaHue

B2. Beibepute 0cOOEHHOCTH CTPOSHHUS MUTOXOHAPHIA
1) okpy>keHBbI JBOMHON MeMOpaHOH

2) conepxar xjaopoduin

3) ecTb KpUCTHI

4) Hapy>xHas MeMOpaHa cKJiaayaTast

5) OKpy>KEeHbI OIMHAPHON MEMOpPaHOH

6) BHyTpeHH:s MeMOpaHa OoraTta hepMeHTaMu

B3. Cootnecure opranon ¢ ero pyHKIuei

OYHKIIUU OPI'AHOM]IbI
A) XpaHeHHe M YJBOEHHE HacJieJICTBeHHOMN 1) aapo
HH(POPMALUH KJETKH 2) XJIOpOIJIaCTHI

B) cunres u-PHEK

B) cHHTe3 raoKo3bI

I') xoopanHauua npouecca AeJIeHUA KJIeTKHU
J1) npeobpazoBaHue dHEPruM ceera

E) BoIAesIeHMEe KHCIOPOAA

B4. 3anonauTe TabNUIly, OTMETHB 3HAKAMH « + » WU «-» HAIWYHE YKa3aHHBIX CTPYKTYD B
IIPO— U DYKapUOTHYECKUX KJIETKaxX

Ilpuanakmu IIpokapHoTh! DyKapHOTBI

SAnpo

XpoMOoCOMBI

Hyxkneona

Knerounasa crenka

Knerounasa memOpana

MHUTOXOHAPHH

JIuzocomel

Komnuexe Ioabazxu

PecHHYKHM M KIYTHKH

PutocoMbr

Yactp C

C1. lokaxwure, 9TO KIETKA SABISETCS HEIOCTHOW OMOIOTHIECKON, OTKPBITON CHCTEMOH.
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2.5. MeTtabonnam: aHepreTM4eCKUn u NNacTM4eCKMmM oobmMeH, nx
B3aMMoOCBA3b. PepMeHTbI, UX XMMUYecKas npupoaa, posib B Mmetabonuame.
Ctagum aHepreTnyeckoro oomeHa. bpoxxeHue n abixaHme. ®oTocuHTE3, €ro

3Ha4yeHue, KocMmuyeckasa pornb. Pasbl hoTocuHTe3a. CBeTOBbLIE U
TEMHOBbIe peakuumn POTOCUHTE3a, UX B3aMMOCBA3b. XeMOCUHTe3. Ponb
XeMOCUHTEe3UpYrLWmux bakrtepumn Ha 3emne

TepMuHbI, TpOBepsieMble B JK3aMEHAIIMOHHOW paboTe: aemompoghuvle opzanusmol,,
aHaboNU3IM, AHAIPOOHBLL 2NUKONAU3, ACCUMUNAUUA, AIPOOHBLIL 2IUKOIU3, OUON0ZUYECKOoe
OKucienue, opoicenue, OUCCUMUIAYUA, OUOCUHME3, 2emepompoghHble Op2anu3mol, ObIXanue,
Kamabonusm, KUC10pOOHbLI yman, memaobonusm, naacmuuecKuil oomen,
noozomosumesibHlil Iman, ceemosasn aza pomocunmesa, memnosan ¢paza pomocunmesa,
domonus 600wt, pomocunmes, InepzemuyecKuil 0OMeH.

2.5.1. IHepeemuueckuil u naacmuyeckuii 06 MeH, UX 83AUMOCBSA3b

O0men BemecTB (MeTa0oJIM3M) — 3TO COBOKYIHOCTh B3aMMOCBSI3aHHBIX IPOLIECCOB
CHHTE3a W pACHICIUICHUS XMMHUYECKHX BEIIECTB, IMPOUCXOMANIMX B oOpraHuszMe. buonorn
pa3fendioT ero Ha IUTaCTUYeCKui (anabonuzm ) U dHepreTudeckuil oOMeHbl (kamaboauzm ),
KOTOpBIE CBSI3aHBI MEXAy CO00i. Bce cuHTeTMYeckue MpoIlecchl HYKIAIOTCS B BEHIECTBAX U
SHEPTUH, MOCTABISAEMBIX TIpolieccamMy pacuierieHus. [Iporeccsl paciienaeHus KaTaatu3upyoTcs
depMeHTaMi, CHHTE3UPYIOMIMMHUCS B XOJ€ IUIACTHYECKOT0 OOMEHa, C HCIOJIb30BAHUEM
MPOAYKTOB U DHEPTHH SHEPTreTUIECKOro 0OMEHa.

JUiss OTHENBHBIX MPOIECCOB, MPOUCXOAANINX B OpPraHU3Max, MCIOIB3YIOTCS CIETYIONIe
TEPMUHBIL:

Anabonusm (accumunayus ) — cCUHTE3 0o0Jiee CIIOKHBIX MOHOMEPOB U3 00Jee MPOCTHIX C
MOTJIONICHHEM W HAaKOIUIEHHEM SHEPTUM B BHUAEC XUMHYECKHX CBSI3€ B CHHTE3UPOBAHHBIX
BEIIECTBAX.

Kamabonusm (OQuccumunayus ) — pacnaja 6oJiee cl0oKHBIX MOHOMEPOB Ha 0oJiee MPOCThIE C
0CBOOOKJICHUEM SHEPIUU U €€ 3allaCaHueM B BUJIE MaKpOdprudeckux ceszeit ATO.

JKuBble cymiecTBa A CBOEH KM3HEACITETLHOCTH HCIONb3YIOT CBETOBYIO U XUMHUYECKYIO
DHEPTHUIO. 3eJICHBIC PACTCHUS — A6MOMpPOpsl , — CUHTE3UPYIOT OPraHUYECKHE COSJAWHEHHS B
nporuecce (OTOCUHTE3a, UCHOJb3YSI SHEPTUIO0 COJHEYHOro cBeTa. McTOUHHMKOM yriepoaa Ass
HUX SIBJSIETCS YTJIEKUCIBIH ra3. MHOTHE aBTOTPOQHBIE MPOKAPUOTHI JOOBIBAIOT PHEPTUIO B
MPOLIECCE XeMOCUHmMe3d — OKHUCIIEHUS HEOpPraHMYeCKHX COeAMHEHUU. JIJis HUX HMCTOYHHKOM
SHEPTUU MOTYT OBITh COENMHEHMS Cephl, a30Ta, yriaepona. Iemepompoghvr  UCHONB3YIOT
OpraHMYECKHUEe HWCTOYHUKU YIIIepoja, T.e. MUTAIOTCS TOTOBBIMU OPraHMYECKHUMH BEIECTBAMHU.
Cpenu pacTeHHWH MOTYT BCTpEYaTbCs Te, KOTOpPhIE MHMTAIOTCS CMELIAHHBIM CIOCOOOM
(Muxcompoghro ) — pocsiHKa, BEHEpUHA MYXOJIOBKA WJIH Jake TeTepoTpod— HO — paddaesus. 13
NpeICTaBUTENEH OJHOKIETOUHBIX )KUBOTHBIX MUKCOTPO(aMH CUUTAIOTCS SBIJICHBI 3€JICHBIE.

®epMeHThI, UX XUMHYECKasi MPUPOA, poJb B MeTaboau3Me . DepMEHTHI — 3TO BCETIa
cneuupuyeckue 6eIKu — KaTanu3aTopsl. TepMuH «cnenuduyeckre» 03HavyaeT, YTo OOBEKT, IO
OTHOIICHHUIO K KOTOPOMY 3TOT TE€PMHH YNOTpeOsieTcs, UMEeT HEMOBTOPUMbIE OCOOEHHOCTH,
CBOWCTBA, XapakTepucTUKU. Kaxkapiii hepMeHT 00a1aeT TaKUMH OCOOEHHOCTSIMH, TIOTOMY UTO,
KaK MMpaBWJIO, KaTaJU3upyeT OIpe/eleHHbIN BU peakuuii. Hu onHa OuoxuMuyeckas peakius B
OpraHu3Me He MPOUCXOoAuT 0e3 yuacTtusi pepmeHTOB. OCOOEHHOCTH CHEIU(PUIHOCTH MOJICKYJIBI
dbepmeHTa OOBSICHSIOTCS €€ CTPOCHHEM M CBOMCTBaMH. B Mosekyne ¢epMeHTa ecTh aKTUBHBIN
IIEHTP, MPOCTPAHCTBEHHAs KOH(QUTYypalusi KOTOPOTO COOTBETCTBYET MPOCTPAHCTBEHHOU
KOH(HUTyparuu BEHIeCTB, C KOTOPHIMH (EPMEHT B3aMMOJICHCTBYET. Y3HAaB CBOM cyOcTpart,
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(depMeHT B3aMOJEICTBYET C HUM U YCKOPSIET €ro NMpeBpallleHueE.

depMeHTaMH KaTaJIM3UPYIOTCSl Bce OMOXMMHUYECKHE peakiuu. be3 ux ydacTtus ckopocTb
ITHX peakUuil YMEHBIIWIACh OBl B COTHU THICAY pa3. B kauecTBe MprUMeEpOB MOXKHO TPUBECTH
takue peakuuu, kak ydactue PHK — momumepasst B cunteze — u-PHK na JIHK, neiictBue
ypea3bl Ha MoueBUHY, poib AT® — cunrerassl B cuntese AT® u npyrue. ObpaTtute BHUMaHHE
Ha TO, YTO Ha3BaHUs MHOTHX ()€pMEHTOB OKaHYMBAIOTCS Ha «a3ay.

AKTUBHOCTH (DEPMEHTOB 3aBUCHUT OT TEMIEpaTypbhl, KUCIOTHOCTH CPEAbI, KOJIUYECTBA
cyOcTpaTta, ¢ KOTOpPBIM OH B3auMopeWcTByeT. [Ipy MOBBIIEHUM TeMIepaTypbl aKTHBHOCTb
depmenToB yBenuuuBaercs. OIHAKO MPOUCXOIUT 3TO JO ONPENEIECHHBIX NMPEAENOB, T.K. NPU
JIOCTAaTOYHO BBICOKMX TeMIlepatypax Oenok jeHatypupyercs. Cpena, B KOTOPOH MOTYT
(GYHKIMOHUPOBATh (PEPMEHTHI, A KaXKIOW Tpynmbl pasziaudHa. EcTb (epMeHTHI, KOTOpbIe
AKTUBHBI B KUCJOW HIIM CAOOKHCION Cpelie WM B IIETOYHOM WM ciaboienodHoi cpeae. B
KHUCJION cpelie aKTUBHBI (PEPMEHTHI JKEITYJOYHOTO COKa y MJIEKONUTaromuX. B crabomenoynoi
cpelie aKTUBHBI (PEPMEHTHI KHUIIEYHOro coka. [IumieBapuTenbHbI (PEPMEHT MOIXKEITyI0UHON
JKeJle3bl aKTUBEH B IIEJIOYHOH cpene. BombmmHCTBO ke (HepMEHTOB aKTUBHBI B HEHTPAIBHOM
cpeze.

2.5.2. 3Hepzemuueckuil 06 MeH 8 K1emke (duccumuasyusi)

JHepreTuYecKuii 00MeH — 3TO COBOKYMHOCTh XMMHYECKHUX PEAKLIHN MOCTEIEHHOTO
pacmaga OpraHMYeCKUX COCTUHEHUH, COMPOBOXIAIOUIMXCS BBICBOOOXKICHHEM SHEPIUH, YacCTh
KOTOpo#l pacxoayerca Ha cuHTe3 AT®. IIporecchl paciiemieHus: OpraHM4ecKnuX COSIUHEHUN y
a’poOHbIX ~ OPTaHU3MOB MPOUCXOIAT B TPH ATama, KaXKAbIH U3 KOTOPBIX COMPOBOXKIACTCS
HECKOJIbKUMH (PepMEHTATUBHBIMU PEAKIIUSIMHU.

Ilepsviii  sman —  n0020mosumebHbll . B KemyIOoYHO-KMIIEYHOM TpakTe
MHOTOKJIETOYHBIX OPTraHW3MOB OH OCYIIECTBIISIETCS NHILEBAPUTENbHBIMU (GepMEeHTaMU. Y
OJTHOKJICTOYHBIX — (pepMeHTaMu Ju30coM. Ha mepBoM 3Tame mpouCcXoIuT pacuienjieHne OelKoB
00 AMUHOKUCTIOM, HCUPOB 00 SIUYEPUHA U HCUPHBIX KUCTOM, NOIUCAXAPUOOE 00 MOHOCAXAPUO08,
HYKIEUHOBBIX KUCIOM 00 HYKAeOmu008. DTOT MPOLECC HA3bIBACTCS MUIICBAPECHUEM.

Bmopoti sman — 6eckuciopoonwtii (enruxonuz ). Ero OWOIOTHYECKHI CMBICIT
3aKJII0YaeTCsl B Hayaje MOCTENEHHOI'O PACIICIICHUS UM OKUCIIEHHS TIJIIOKO3bl C HAaKOIUIEHHEM
sHepruu B Buje 2 MoJiekysl AT®. ['Koau3 mpoucxXoauT B UTOIUIa3Me KJIeTOK. OH COCTOUT U3
HECKOJIBKMX I10CJIEIOBATEIbHBIX PEAKLU MPEBPALEHUS MOJIEKYJbl IVIFOKO3bl B JBE MOJIEKYJIbI
MUPOBUHOTPATHON KHUCIIOTHI (MHUpyBaTa) U aBe MOieKynbl AT®D, B BuIe KOTOPOH 3amacaercs
4acTh DHEPIUHM, BblAenuBIIElcsa npu rmkonuse: COH1206 + 2A/1® + 20 — 2C3H403 +
2AT®. OcranpHast 3HEPIHs pacCEMBAECTCS B BUJIE TEILIA.

B knetkax apoxokeil U pacTeHU (npu Hedocmamie Kuciopooa ) TUpyBaT pachanaercs Ha
ATUJIOBBIA CIUPT U YTJIEKUCIIBIM ra3. OTOT MPOLEcC Ha3bIBAETCSI CHUPHIOGLIM OPOHCEHUEM

DHepruu, HaKOTIEHHOM MPH TIIMKOJIN3€E, CIUIIKOM MAJo AJsi OPTaHHU3MOB, HCIIOIb3YIOIINX
KHUCJIOPOJI ISl CBOETO JIbIXaHHs. BOT 1moueMy B MBIIIIAX KUBOTHBIX, B TOM YHCIIE U Y YEJIOBEKA,
npu OOJBIIMX HArpy3kax M HEXBaTKe KHcCiIopoaa obOpasyercs moiouHas kuciora (C3H603),
KOTOpasi HakaruluBaercs B BUje jakTaTa. [losiBnsercsa 60ib B MbIIIAx. Y HETPEHUPOBAHHBIX
JIOJIEH 9TO MPOUCXOIUT ObICTpEe, YeM Y JI0AeH TPEHUPOBAHHBIX.

Tpemuu sman — KUCAOPOOHBLI , COCTOSIIIMN U3 JBYX IMMOCIEA0BATEIbHBIX MPOLECCOB —
mukna KpebGca, HazBanHoro mno wuMeHu HoOeneBckoro maypeara I'anca Kpebca, wu
OKHCIUTENBHOTO (ochoprnmupoBanusi. Ero cMbIC 3aKiIiodaeTcss B TOM, YTO TMPU KHUCIOPOIHOM
JIBIXaHUHM MUPYBAT OKHUCISETCS O OKOHYATENbHBIX MPOJYKTOB — YTIEKUCIOrO Ta3a U BOIbI, a
SHEPTHUS, BBIICISAIONIASICS MPU OKUCIICHUH, 3anacaercs B Buae 36 mosekyn AT®. (34 momnekyb
B 1ukie Kpebca u 2 MONeKylbl B X0Jleé OKUCIUTEIBHOTO (hochopuiarpoBaHusi). ITa SHEPrus
pacmaga OpraHMYeCKHMX COCAMHEHHH O00eCneunBaeT peaklMd HX CUHTE3a B IUIACTHYECKOM
oOMene. Kucnopoanslii 53Tam BO3HUK TIOCIE HAaKOIUIGHHs B aTMocdepe AOCTaTOYHOTO
KOJIMYECTBA MOJIEKYJIIPHOTO KMCIIOPO/AA U MOSIBIIEHUS a9POOHBIX OPraHU3MOB.
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Oxucaumensvhoe t[)ocd)opuﬂupoeauue W K1eMmOUHOoe OblXaHUue MMPOHUCXOOUT, Ha

BHYTPEHHUX MeMOpaHax MHTOXOHJpPUH, B KOTOpbIE BCTPOEHBI MOJEKYJbI-IIEPEHOCUUKH
AIIEKTPOHOB. B x071e 3To#t cTtaanm ocBoOOXmaeTcst 0OJbIIas 4YacTb META0OIMYECKOW SHEPTHH.
MonekyJbl-IepeHOCYUKH TPAHCIIOPTUPYIOT 3JEKTPOHBI K MOJIEKYJSIPHOMY KHCIOpoay. HacTb
SHEPrUM pacCEeUBAETCS B BUJIE TEIIA, @ YAaCTh pacxoayercs Ha oOpa3oBanue ATO.

CyMmMapHas peakiys YHepreTH4eckoro ooMeHa:
C6H1206 + 602 — 6CO2 + 6H20 + 38ATD.

ITPUMEPBI 3A TAHUM
Yacts A

Al. Crioco6 nmuTaHus XUIIHBIX )KUBOTHBIX Ha3bIBAETCS

1) aBTOTpOdHBIM 3) reTepOTPOPHBIM

2) MuKcoTpodHBIM 4) XeMOTpPO(PHBIM

A2. COBOKYITHOCTb peakiuii 0OMEHa BEIIECTB Ha3bIBACTCSL:

1) anaGonm3M 3) TUCCUMMUIISALINS

2) accummianyg 4) MeTadoau3M

A3. Ha moAroToBUTEIbHOM 3Tale YHEPreTHYECKOro 0OMEHa MPOUCXOAUT 00pa30BaHHE:
1) 2 monexyn AT® u riaroko3bl

2) 36 monekyn AT® 1 MOTOYHON KHUCTOTHI

3) aMMHOKHCIIOT, TTIFOKO3bI, )KUPHBIX KHCIOT

4) yKCYCHOM KUCIJIOTHI U CIIUPTA

A4. BemectBa, KaTanu3upyouie OHOXUMUYECKUE PEAKIIUK B OpraHU3Me, — 3TO:

1) 6enku 3) TUTIHAIBI

2) HyKJIEUHOBBIE KUCIIOTHI 4) YII€BOIbI

AS. Iponecc cunreza AT® B X0/1€ OKUCIUTENBHOTO (HOCHOPUIUPOBAHUS TPOUCXOTUT B:
1) uuronnaszme 3) MUTOXOHAPHUAX

2) pubocomax 4) anmapate ['onbmku

A6. Dueprus AT®, 3amaceHHas B THpOLECCE HHEPTETHUECKOr0 OOMEHa, YaCTUYHO

WCIIOJIB3YETCS JJIS PEAKIIHi:

1) MoAroTOBUTENLHOTO ATama

2) raMKon3a

3) KHCIIOPOJHOTO ATana

4) cuHTE3a OPraHUYECKUX COCTMHCHUI
A7. IlpoyKTaMu IIIMKOJIN3A ABIISIOTCA:
1) rmroko3za u AT®

2) yriieKuCIbli ra3 u Boaa

3) nupoBuHOTpagHas kuciota u ATD
4) 6enku, KUPBI, yTIACBOABI

Yacter B

B1. BeiGepute cOOBITHS, TPOUCXOAIINE HA MOATOTOBUTEIBHOM 3Tale YHEPTeTHUYECKOTO

oOMeHa y 4yelioBeKa

1) 6enku pacmanaroTcs 10 aMUHOKHUCIIOT

2) TIII0KO03a pacHIeIUIsSeTCs 10 YIVIEKHCIOTO ra3a u BOJIbl

3) cunTte3upyrorcs 2 Monekysisl ATO

4) rMUKOTeH pacIIETISeTCs 10 TIFOKO3bI

5) obOpa3yercs MOJIOYHAST KHCIIOTA

6) MTUMUBI PACILETUISIIOTCS 10 TIUIEPUHA U )KUPHBIX KUCIOT

B2. CootHecute mporecchl, MPOUCXOIAIINE IPU IHEPTETUIECKOM OOMEHE C 3TanaMiu, Ha

KOTOPBIX OHU ITPOUCXOIAT
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ITPOLLECCBI 9HEPTETHYECKOI'O ITAIIbI D9HEPI'ETH-

OBMEHA YECKOI'O OBMEHA

A) obpasyiorea 2 MOJIEKYJIbl IIMPYBaTa 1) 6ecKuCIOPOAHBIH
B) cunTesupyrorca 2 monekyasl AT 2) KMCJOPOAHBIM

B) cunresupylorca 36 monexkyn AT
I') nmpoucxoauT B HUTOINIA3ME
J1) npouCcXOAUT B MHUTOXOHAPHAX

E) cocrout n3 peakumuit uukiga Kpebca u
OKMCJIUTeNBbHOrO (hochopHIHPOBAHUA

B3. Omnpenenure mocinenoBaTeIbHOCTh MPEBpAIICHU Kycka ChIporo kaprodens B
IpOLIECCe PHEPTETUIECKOr0 OOMEHa B OPraHU3Me CBHHBH:

A) obpa3oBaHue HpyBaTa

b) oOpa3oBaHue IIIOKO3BI

B) BcachiBaHME IITIOKO3bI B KPOBb

') oOpa3oBaHHe YTIIEKHCIOTO ra3a u BOIbI

M) oxucnurensHoe pochopunupoBanue u oopazoanue H20

E) mukn Kpebca u o6pazosanue CO2

Yacts C

C1. OObscHUTE TPUYUHBI YTOMIISIEMOCTH CHOPTCMEHOB-MapadOHIIEB HAa TUCTAHIMSX, U
KaK OHa MPEeoA0JIeBaACTCS?

2.5.3. domocuHmes u xemocuHmes

Bce xuBble cyliecTBa Hy»KIAlOTCA B MHILE M MUTATEIbHBIX BemlecTBax. [lurtasch, oHH
UCIIOJIB3YIOT DHEPIHI0, 3allaCeHHYIO, MPEXIe BCEro, B OPraHMYeCKUX COCIUHEHUSX — Oenkax,
KUpax, yriaeBojax. [ eTepoTpodHbie OpraHu3Mbl, KaK YK€ TOBOPWIOCH, HCHOIB3YIOT MHUILY
PacTUTEIBHOTO U KMBOTHOTI'O MPOUCXOXKICHUSA, YKE COACPKALLYI0 OPraHUYECKHE COECIUHEHMUS.
Pacrenus ke co3maioT OpraHMYecKHe BelmlecTBa B mporecce QorocuHresa. MccnenoBanus B
obmactu (orocuHTe3a Havanuch B 1630 T. sKcmepuMeHTaMu Tojutadana BaH ['enmbMmonTa. OH
JIOKa3aJl, 4YTO PACTEHHUsS TMOJYy4alOT OPraHMYECKHWE BEUIECTBA HE M3 IMOYBBL, a CO3JAIOT HUX
camocTtostenbHO. J[ko3zed [Ipuctiam B 1771 r. mokazan «ucmpaBiIeHHE» BO3IyXa PACTCHUSIMH.
[TomemienHple 1MOJ CTEKJISHHBIA KOJIMAK OHHM TOTJIOUIAIM YTJIEKUCIBIA Ta3, BBLACISIEMbIN
Taemen aydnHo. MceinegoBanusi mpoIomKainuch, U B HACTOSIIIEE BPEMSI YCTAHOBJIEHO, YTO
¢omocunme3 — 510 Tporiecc 0Opa30BaHMS OPrAHUYECKUX COCTUHEHUI U3 TUOKCUAA YIIIepoa
(CO2) u BOIBI C HMCMOJIB30BAHMEM SHEPTUM CBETAa U MPOXOSAIIUN B XJIOPOILIACTAX 3€JIEHBIX
pPACTEHHIA U 3€TIEHBIX MUTMEHTaX HEKOTOPBIX (POTOCHHTE3IUPYIONTNX OAKTEPHIA.

X0pormIacThl U CKJIaIKM LIUTOIUIa3MaTUYeCKO MeMOpaHbl IPOKAPUOT COJIEPIKAT 3eTICHBIN
NUTMEHT — xaopoguin . Monekyna xiopoduaia crnocoOHa BO30YKIaThCS TMOJ JIEHCTBHUEM
COJIHEYHOTO CBeTa M OTJaBaTh CBOM OJJIGKTPOHBI M IepeMellaTh MX Ha 0oJjiee BBICOKHE
DHEPreTHYECKUE YPOBHH. DTOT MPOLECC MOXKHO CPAaBHHUTH C MOAOPOLICHHBIM BBEPX MSUOM.
[TogHuMasich, MsiY 3amacaeTcsl TOTEHIHAIBHOM YHEPrueH; maaas, OH TEpPSAET €e. DJICKTPOHBI HE
najgaroT oOpaTHO, a TMOAXBATHIBAIOTCS  MEpPeHOCYHKaMu  dnekTpoHoB (HAJD+ -
Hukomurnamuoougocgam ). ITlpu >TOM dHEprus, HAKOIJIEHHAs WMH paHee, YaCTHYHO
pacxoxyercst Ha oOpazoBanue AT®. [Ipogomxkast cpaBHEHUE C MOAOPOIICHHBIM MSYOM, MOYKHO
CKa3aTh, YTO MY, Najas, HarpeBaeT OKPYKAIOLIEe MPOCTPAHCTBO, a4 YAaCTh SHEPTUH IMAAFOIINX
anekTpoHoB 3amacaerca B Bupe AT®. [lpomecc doTtocuHTe’a moapasaensercss Ha peakiud,
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BbI3bIBAEMbIC CBETOM, U PEAKILIUU, CBSA3aHHbIE ¢ (uKcanuen yriaeponaa. X HazbIBalOT ceemosoii
u memHogol (pazamu.

«CseroBas ¢a3a» — 3T0 3Tar, Ha KOTOPOM PHEPTHUS CBETA, MOIJIOIIEHHAs XJI0pO(UILIOM,
npeoOpasyeTcsi B AJIGKTPOXMMUYECKYIO HHEPrUI0 B IENU IepeHoca  3JIEKTPOHOB.
OcymiecTBisieTcsl Ha CBETY, B MeMOpaHax TpaH MpH ydyacTuu OelIKoB — mepeHocunkoB u ATd-
CHUHTETA3BI.

Peakium, BBI3BIBaEMBIE CBETOM, MPOUCXOAAT Ha (POTOCHHTETHUECKHUX MeMOpaHax TpaH
XJIOPOIUIACTOB:

1) BO30yX/meHHe >JIEKTPOHOB XJIOpOQHIUIa KBAaHTAMH CBETAa M HMX IEpexol Ha Ooiee
BBICOKMH SHEPreTUYECKUM YPOBEHb;

2) BOCCTaHOBJICHHE aKIeNTOPOB 1eKTpoHOB — HAJI®+ no HAI® « H

2H+ + 4e- + HAI®+ — HAL® - H;

3) pomonuz 600vi , MPOUCXOIANIUN TIPU ydacTHH KBaHTOB cBera: 2H20 — 4H+ + 4e-
+ O2.

JlaHHBIN TIpoLecC MPOUCXOAUT BHYTPU MuUIaKoU008 — CKIIaJlKaxX BHYTpPEHHEH MeMOpaHbl
xJioporactoB. 3 THIIakon10B GOPMUPYIOTCS TPAHbI — CTONIKH MEMOpaH.

Tak Kak B 3K3aMEHAIMOHHBIX pabOTax CIpAIlMBaIOT HE O MEXaHU3Max (POTOCHUHTE3A, a O
pe3yJIbTaTax 3TOro MpoLecca, TO Mbl U IEPEHIIEM K HUM.

Pe3ynbpTaramMu cBETOBBIX peakluil ABISAIOTCA: POTOJIN3 BOJbI C 00pa3oBaHUEM CBOOOIHOTO
kucnopona, cuare3 AT®, Boccranosinenne HAJI®+ no HAJI® « H. Takum o6pa3om cBeT HyKeH
Toabko 11t cuaTe3a AT® u HAJI®-H.

«TemuoBas (aza» — npouecc npeodpazopanust CO2 B I110K03y B cTpoMe (IPOCTPAHCTBE
MEXy TpaHaMu) XJIOPOIUIACTOB ¢ Ucnoiab30BanueM sHepruu ATO u HAJID « H.

Pe3ynbpTaToM TEMHOBBIX peakLUil ABISAIOTCS MPEBPALLEHUS YIVIEKUCIIOTO Ta3a B TIIIOKO3Y, a
3areM B Kpaxmaia. [loMuMoO MoneKyn TIJIIOKO3bI B CTPOME HPOUCXOAUT oOpa3oBaHHE,
aMUHOKHCIIOT, HyKJI€OTUA0B, CIIUPTOB.

CymmapHoe ypaBHeHHE (poTocuHTE3a —

6002 4 6H20 <ner

3nauenne ¢orocuHTe3a . B mporecce poTocuHTe3a 00pasyercs cBOOOIHBIN KUCIOPO/I,
KOTOPBIA HEOOXOIUM /ISl ABIXaHUS OPTraHU3MOB:

KHCJIOPOOM 00pa30oBaH 3alIUTHBIA O30HOBBIN 3KpaH, MPEIOXPAHSIONIMNA OPTaHU3MBI OT
BPEIHOTO BO3ACHCTBUS yIbTPadUOIECTOBOIO U3TYyUCHUS;

¢dorocuHTe3 oOOECIeYMBaeT IMPOU3BOJACTBO MCXOAHBIX OPraHUYECKHX BEIIECTB, a
CJIeIOBATENIbHO, MUIILY JJI BCEX JKUBBIX CYIIECTB;

(doToCHHTE3 CIIOCOOCTBYET CHMXKEHUIO KOHLIEHTPAILIMH JUOKCHIA yTiaepoaa B atMmocepe.

Xemocunme3z — 0Opa3oOBaHHE OPTaHUYECKUX COCIMHEHUN W3 HEOPraHMYECKHUX 3a CUET
SHEPTUU OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX pEaKIMi COEAMHEHWH a30Ta, »XKene3a, Cepbl.
Cy1iecTByeT HECKOJIBKO BUOB XEMOCHHTETHUECKUX PEAKIIMA:

1) oxucieHue amMMMaka [0 a30TUCTOH M QA30THOM KHCIIOTHI HHUTPUPHUIUPYIOUIMMU
OaKTepHUsIMHU:

NH3 — HNQ2 — HNO3 + Q;

2)npeBpallleHUe IByXBaJIEHTHOTO Kejie3a B TPEXBAJIIEHTHOE KeJIe300aKTepHUsIMHU:

Fe2+ — Fe3++Q;

3)oKucieHrne cepoBoI0POa 10 CEPhl MIIH CEPHON KUCIOTHI cepOOaKTEepUsIMU

H2S + 02 =2H20 + 2S + Q,

H2S + 02 =2H2S04 + Q.

Brinensiemast sHeprust HCIOIb3yeTcs A1l CHHTE3a OPraHMUECKUX BEIIECTB.

Ponp xemocunTe3a. bakrepun — XeMOCUHTETUKH, Pa3pylIalOT TOPHbIE MOPO/bI, OUUIIAIOT
CTOYHBIE BOJIbI, YYAaCTBYIOT B 00pa30BaHUU MOJIE3HBIX HCKOMAEMBIX.



www.ctege.info

IIPUMEPBI 3A TAHUM
Yacts A

Al. ®oTocuHTE3 — 3TO MPOLECC, IPOUCXOIAIINHN B 3e/IeHbIX pacTeHusX. OH CBsi3aH C:
1) pacienyieHreM OpraHMYeCcKUX BEIIECTB 1O HEOPTaHUYECKUX
2) co3laHMEeM OPraHUYECKUX BELIECTB U3 HEOPraHMUECKUX

3) XMMHYECKUM IIPEBPALCHUSI TJIFOKO3bI B Kpaxmail

4) 06pazoBaHUEM IIEILTIOIO3bI

A2. UcxoaubIM MaTepHralioM JJist POTOCHHTE3a CITyKaT

1) 6enku u yraeBosl 3) kucnopoa u ATD

2) yraeKucbii ra3 v BoAa 4) IroKo3a U KUCIOpoa

A3. CgeroBas (a3za poTocuHTE3a IPOUCXOJUT

1) B rpaHax xJIOpOIUIacTOB 3) B CTPOME XJIOPOIJIACTOB

2) B neiikoracTax 4) B MUTOXOHIPHSIX

A4. DHeprus Bo30yKIE€HHBIX 3JIEKTPOHOB B CBETOBOW CTaJMU UCIOJIB3YETCS JJIS:
1) cunre3a AT® 3) cunTe3a 6eaKoB

2) cuHTE3a TIIOKO03bI 4) pacileryieHus yTIIeBO0B

AS. B pesynbrate oTocuHTE3a B XJI0poIiacTax 00pa3yroTcs:
1) yraexucnblil ra3 ¥ KUCI0pO.

2) rmoko3a, AT® u kucnopon

3) Oenku, KHUPHI, YTIECBOIBI

4) yrnexucnbiii ra3, AT® u Boga

A6. K xeMOoTpo(HBIM OpraHu3MaM OTHOCSTCS

1) Bo30ynuTenu TyOepKynesa

2) MOJIOYHOKHUCIIbIE OaKTepUH

3) cepobakTepun

4) BUpycCHI

Yacter B

B1. Beibepure nporecchl, IpOUCXOSIINE B CBETOBOM (aze GpoTocuHTE3a
1) doronms BoabI

2) oOpa3oBaHUE TITFOKO3BI

3) cunre3 AT® u HAJI® « H

4) ucnons3oBanue CO2

5) obpazoBaHue CBOOOTHOTO KHUCIOpOa

6) ucnonpzoBanue 3Hepruu ATO

B2. Beibepure BemecTBa, y4acTBYIONIUE B TIpoiiecce POoTOCHHTE3a
LIEJUTI0J103a 4) YITIEKUCIIBIN Ta3

TJIMKOTEH 5) BoJa

XJIOpOGUILT 6) HYKICUHOBBIC KHCIOTHI

Yacte C

C1. Kakue ycnoBust HEOOXOAUMBI JIJIsl HaYaia rpoiecca GoTocuHTe3a?
C2. Kak ctpoenue nucta ooecnednBaeT ero (GOTOCHHTE3Upyromue GyHKIuu?

2.6. BuocuHTe3s 6enka n HyKnemHoBbIX KUCNOT. MaTpMyYHbIN XapaKTep
peakuun 6uocuHTesa. N'eHeTuyeckasa uHdopmaumsa B KneTke. MNeHbl,
reHeTU4eCKMUN Koa U ero CBOMCTBa
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TepMUHBI W TOHATUS, MPOBEpPSEMblE B 3K3aMEHALMOHHON paboTe: aHmuKoOoH,
Ouocunmes, 2en, 2eHemuyecKas UHPOpMayus, 2eHemMmuvecKuil Koo, KOOOH, MAMPUYHDbLIL
cuUHme3, NOJIUCOMA, MPAHCKPURUUA, MPAHCTAAUU.

I'enbl, reHeTH4YecKkuii Ko M ero cpoiictBa . Ha 3emiie xuBeT yxe Oosiee 6 Mipj JroIeH.
Ecnu e cuntath 25—30 MIIH ap OJHOSNUIIOBBIX OJIM3HENIOB, TO TEHETUYECKHU BCE JIFOJIU Pa3HbIE.
DTO O3HaYaeT, YTO KWKABIH M3 HUX yHHKaJeH, 00JIaZlaeT HEMOBTOPUMBIMU HACIIECCTBECHHBIMU
OCOOCHHOCTSIMH, CBOWCTBAMHU XapakTepa, CHOCOOHOCTSIMHU, TEMIIEPAMEHTOM M MHOTHUMU
JpyrMMH KadyecTBaMH. UeM ke OmpenensioTcsl Takue pasinyus Mexnay moabmu? KoneuHo
pa3INuMsIMU B UX TEHOTHIIAX, T.€. HA0Opax T€HOB JaHHOTO OpraHu3Ma. Y Ka)JI0ro 4YeloBeKa OH
YHHUKaJEeH, TaK >K€ KaK YHHMKaJEH T€HOTUI OTIEIbHOIO HUBOTHOrO wWiM pacteHus. Ho
TeHeTHUYECKHEe MPU3HAKKU JTaHHOTO YeNIOBEKa BOIUIOMIAIOTCS B O€lKaX, CHHTE3UPOBAHHBIX B €0
opranusme. CienoBaTenbHO, U CTPOECHUE OelKa OJHOTO YEJIOBEKa OTIMYAETCSs, XOTS U COBCEM
HEMHOT0, OT OeJKa APYroro dejaoBeka. BoT mouyeMy Bo3HUKaeT mpobiemMa mepecagkd OpraHoB,
BOT IOYEMY BO3HHMKAIOT aJUIEPIMUYECKUE PEaKLUU Ha MPOIYKTHI, YKYChl HACEKOMBIX, MbUIbILY
pactenuii u T.n. Cka3aHHOE€ HE O3HAYaeT, 4YTO Yy JIOAEH HE BCTPEYAETCs COBEPUICHHO
OJIMHAKOBbIX OenkoB. benku, BBHIMONHSIOMME OJHU U Te€ XK€ (YHKUUH, MOTYT OBITh
OJIMHAKOBBIMH HJIM COBCEM HE3HAUUTEIHHO OTIMYATHCS OJHOU-IBYMSI aMUHOKHCIOTAMU IPYT OT
npyra. Ho He cymectByeT Ha 3emiie JIIoAeH (3a UCKIIOUEHUEM OJHOSHIIOBBIX OJM3HEIOB), Y
KOTOPBIX BCE O€IKU ObUTH OBl OJIMHAKOBHI.

WNudopmatiys o nepBUUHON CTPYKType Oelika 3aKOJUpOBaHa B BUJIE MOCIIEA0BATEIbHOCTH
HYKJI€OTH0B B yuacTke Monekyisl JIHK — rene. I'en  — 3TO enuHUIA HaClIEJCTBEHHOU
uHpopmanuu opranusma. Kaxnas monekyna JIHK comepxut MHOKecTBO reHOB. COBOKYITHOCTh
BCEX I'€HOB OPraHU3Ma COCTABIISET €r0 T'€HOTHII.

KomupoBanue HaciieZcTBEeHHOW WH(OPMALUU TMPOUCXOAUT C IMOMOIIBI0 TEHETHYECKOTO
koma. Kon momoOGen Bcem u3BecTHOM a30yke Mop3se, KOTOpas TOYKaMU M THpPE KOIUPYET
uHpopmanuio. A30yka Mopse yHHBepcalibHa JJIs BCEX PaJUCTOB, U PA3JIUUUs COCTOST TOJIBKO B
NEPEeBOJIC CUTHAJIOB Ha pa3Hble SI3bIKU. | eHemuueckuil K00  TaKXe YHUBEpCaJleH Ji1 BCEX
OPraHU3MOB M OTJIMYAETCA JIHMIIb YepelOBaHHEM HYKICOTUIOB, OOpPa3yIOUIMX TEHBbI, W
KOAMPYIOMIMX O€JIKM KOHKPETHhIX oOpranu3moB. HWtak, uTo xe co0ON mpeacTaBiseT
reHeTuueckuii kon? M3HauanbHO OH COCTOMT M3 Tpoek (TpuiuietoB) HykineotuaoB JIHK,
KOMOMHHUPYIONTUXCS B pa3sHou mocienoBarenbHocTd. Hanmpumep, AAT, I'IA, AL, TI'H u T.4.
Kaxnaplii Tpuminer HyKICOTHIOB KOIUPYET ONpPEACICHHYI0 aMHHOKHUCIOTY, KOTopas Oyzaer
BCTPOCHA B MOJIMNENTUIHYIO Lienb. Tak, Hanpumep, Tpurmier {I'T koaupyer aMHUHOKHCIOTY
ananul, a Tpumier AAI' — aMuHOKHCTIOTY (eHuIanaHuH. AMUHOKUCIOT 20, a BO3MOXHOCTEH
JUIsT KOMOWHAIMI YeThIpeX HYKIJICOTHIOB B TPymnmbl 1Mo Tpu — 64. CiemoBaTeiabHO, YETHIPEX
HYKJICOTUIOB BIIOJIHE JIOCTaTOYHO, YTOOBI KoJupoBaTh 20 aMHUHOKUCIOT. BoT moyemy opaHa
AMUHOKHCJIOTa MOXET KOAUPOBATHCS HECKOJBKUMU TpHUILIeTaMHU. YacTh TPUILJIETOB BOBCE HE
KOJMPYeT aMHUHOKHCIIOTHI, a 3alyCKaeT WM OCTaHaBIuBaeT OuocuHTe3 Oenka. CoOCTBEHHO
KOJZIOM CUHUTAETCSl nOCN1e008amMeNbHOCIb HYKIeomuooe 6 monexyne u-PHK , nbo oHa cHUMaeT
uHpopmanuio ¢ JIHK (mpomecc TpaHCKpHUNLMU) M TEPEBOJUT €€ B IOCIEJOBATEIBHOCTD
aMUHOKHCIIOT B MOJIEKYJIaX CHHTE3UpPYyeMbIX OelkoB (mporecc Tpancisnuu). B coctaB m PHK
BxoaT Hykieotuasl ALI'Y. Tpunnerst Hykneotunos u-PHK HazeiBatoTcs kodonamu . Yxe
npuBeaeHHbie mpuMepsl TpurietoB JJHK va u-PHK OynyT BeITIsaeTs cieayrommuM oopa3om —
tpumieT L{I'T na u-PHK craner tpumnerom I'IIA, a tpuruter /IHK — AAI — craneT TpunietoM
VVII. Umenno kogonamu u-PHK otpakaercs reHeTnueckuii Koa B 3anucu. MTak, reHeTHYeCKUi
KOl TPUIUIETEH, YHUBEpPCAJEH M BCEX OpPraHM3MOB Ha 3€MJIe, BBIPOXKIEH (Kaxias
aMUHOKHCIIOTa mudpyeTcss Oonee 4eM OJHUM KOAOHOM). MeXay reHaMu HMMEIOTCS 3HAK!
NpPENUHAHUS — 3TO TPUIUIETHI, KOTOPbIE HA3bIBAIOTCS CTON-KoJoHaMHU. OHM CHUTHAIM3HUPYIOT 00
OKOHYAHUU CHUHTE3a OJHOM monunenTuaHol nenu. CymecTByIOT TaOIUIbl TEHETHYECKOTO KO/a,
KOTOPBIMH HY>KHO YMETh IOJIb30BaThcs, AJs pacmudpoBku kogoHoB u-PHK u moctpoenus
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OCIIOYCK OEJIKOBBIX MOJ'IGKy.]'I1 .

nepsoe BTopoe OCHOBaHHE Tpe-rbe

OCHOBaHMe ¥ (A) I1 (") A (D) I' (1) OCHOBaHMue

V(A)* ®OEH CEP TUP 11C vV (A)
®OEH CEP TUP 1184 (@ I (I
JIEH CEP — — A(T)
JIEN CEP —_ TPU I'(IT)

I () JIENA I1PO I'C API’ Y (A)
JIEH ITPO I'Mc API I (I
JIEHA ITPO I'JIH API' A (T)
JIEN ITPO I'JTH APT (1)

Oxonvanue madba.

Ilepsoe Bropoe ocnoBanme Tpetse
OCHOBaHME Y (A) I (I A (T) I' (1D OCHOBAaHME
A(T) HIIE TPE ACH CEP Y (A)

HJIE TPE ACH CEP I (I')
HIIE TPE JIN3 APT A(T)
MET TPE JIN3 APT I' (I1)
I' (L) BAJI AJIA ACII I'JIx Y (A)
BAJI AJIA ACII I'JIH I1 (T)
BAJI AJIA Iy 'In A(T)
BAJI AJIA NIy ' I' (I1)

* [Ipasuia noasszopanua Tabauuesi: Ilepsriit HYKI€OTHA B TpHILIETE Geperca
H3 JICBOT'0O BePTHKAJLHOIO PAJA, BTOPOIl — 13 BePXHEro ropH3oHTAJIBHOIO pAaa
M TpeTHii — M3 npasoro BeprukanbHoro. TaMm, rae nepecexkyrca JHHHUM, HAY-
e OT BCeX TPeX HYKJIEOTH/IOB, ¥ OyAeT Ha3BaHME HY)KHONH aMHMHOKHCJIOTHI.

BuocuHTe3 0elka — 3TO OAMH M3 BUAOB IUIACTHYECKOTO OOMEHA, B XOJ€ KOTOPOTO
HaclieicTBeHHas uH(opmanus, 3akoaupoBanHas B reHax JIHK, peanusyercs B ompeneneHHyro
MIOCJIEIOBATEIFHOCTh AMHHOKHCIIOT B OENKOBBIX MoOJIeKysaxX. l'eHeTmdeckas wuHGpOpMAIHS,
custas ¢ JJHK u nepesenennas B kox Mousekynsl u-PHK, nomkna peanmusoBatbes, T.e.
IPOSIBUTHCA B NPU3HAKaX KOHKPETHOTO OpraHu3Ma. JTH IMPHU3HAKU OINpPEAENAIoTCS OeIKaMu.
buocuHTe3 GenKoB MPOMCXOIUT Ha pubocoMax B IMTOIIa3Me. MMeHHO Tyaa mocTymaer
unpopmannonnas PHK u3 sapa knerku. Ecim cunte3 u-PHK na monexyne JIHK nHaspiBaetcs
mpaunckpunyueti , TO CUHTE3 Oeika Ha pubOcoMax Ha3bIBACTCS mpauciAyueli — TEPEeBOJOM
A3bIKa TEHETUYECKOT0 KOJIa Ha SI3BIK MTOCIIEJ0BATEIbHOCTH AMHHOKHCIIOT B OEIKOBOM MOJIEKYJIE.
AMUHOKHCIIOTBI JocTaBisAtoTcss K pudbocomam TpancnoptHeiMu PHK. Otu PHK nmeror dpopmy
KJIEBEpHOTO JMcTa. Ha KOHIlE MOJIEKyJIbl €CTh IUIOMAAKA JUIsl IPUKPEIUICHUsT aMUHOKHUCIIOTHI, a
Ha BEPUIMHE — TPUILIET HYKJIECOTHIOB, KOMIUIEMEHTAPHBIN ONPENEICHHOMY TPHUILIETY — KOJOHY
Ha u-PHK. DTOT Tpumuer HazpiBaeTcst anTHKOJOHOM. Benpb oH pacmmdposreiBaer ko u-PHK. B
kietke T-PHK Bceraa cTonbko ke, CKOJIbKO KOAOHOB, MU(PYIOLUIMX AMUHOKUCIOTHI.

Pubocoma neuxercs Bnoaps u-PHK, cmemascs npu noaxoae HOBOl aMUHOKHUCIIOTHI Ha TPU
HYKJICOTH/A, OCBOOOXAas MX A HOBOIO AHTHKOJOHA. AMMHOKHUCIOTBHI, JIOCTAaBJICHHBIE Ha
pUOOCOMBI, OPUEHTHPOBAHBI 1O OTHOUICHHIO NIPYT K APYTY TaK, YTO KapOOKCHIIbHAs TpyIna

1 B ckoGkax — kommiemeHnTapusie JTHK.
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OJIHOM AaMMHOKHMCIJIOTBI OKa3bIBAETCS PAJOM C aMHHOIPYIIION JPYro aMHHOKHUCIOTHL. B
pe3ylbTaTe MeXAy HUMU oOpasyercs menTuaHas cBs3b. [locTemeHHo (opmupyercs molekyna
HOJUNENTHIA.

CunTe3 6enka mpoJoiKaeTcs J0 TeX Mop, MOKa Ha pudocoMe He OKaXKETCS OJIMH M3 Tpex
cTon-koJoHOB — YAA, YAL, mimm YI'A.

[Tocne sTOro MOMUNENTH]T MOKUIAET pUOOCOMY M HaIpaBisieTcs B uTomasMy. Ha omgHoi
mosekyne u-PHK Haxomsrcs Heckoiapko pubocoM, oOpasymmux noaucomy . VIMEGHHO Ha
MOJIMCOMAX M MPOUCXOIUT OJHOBPEMEHHBIN CUHTE3 HECKOJIBKUX 00UHAKOBbIX TOTUMEITUIHBIX
LEIEeH.

Kaxnapiii sTam  OWoOcHMHTE3a KaTalIM3UPYETCsl COOTBETCTBYIOUIMM  (EpMEHTOM U
oOecnieunBaercs sHeprueit ATO.

buocuHTEe3 MpPOMCXOAUT B KIETKaX C OTPOMHOM CKOPOCThIO. B opranusme BbICIINX
YKUBOTHBIX B OIHY MUHYTY 00pa3yercs 10 60 ThIC. IENTUIHBIX CBSI3EH.

Peaknuu maTpu4Horo cunresa . K peakuusiMm MaTpU4HOIO CUHTE3a OTHOCAT PEnuUKayuio
JHK, cunre3 u-PHK na IHK (mpanckpunyuro ), n cuntes 6enka Ha u-PHK (mpancaayuro ), a
taxke cunte3 PHK wnn /IHK na PHK Bupycos.

Pensmmkanus JTHK . Crpykrypa monekynsl JIHK, ycranosnennas Ix. Yorconom u @.
Kpukom B 1953 r., oTBeuanma Tem TpeOOBaHHSIM, KOTOpbIE MNPEABABISAIUCH K MOJEKYJe-
XpaHUTENbHULIE U MEepeAaTyuKky HaciencTBeHHoW nHdopmanuu. Monekyna JIHK cocrout us
JIBYX KOMIUIEMEHTApHBIX Lened. DTH Lenu YyIACPKUBAIOTCSA CIa0bIMH BOJAOPOIHBIMU CBS3SIMH,
CIIOCOOHBIMU Pa3pbIBaThCS MO IEHCTBUEM (PEPMEHTOB.

Mornekyna crmocoOHa K CaMOyJIBOEHUIO (peIUIMKAIMHM), TpUYeM Ha KakIoW crapoi
MOJIOBUHE MOJIEKYJIbl CHHTE3UpYyETCd HOBas €€ mojioBuHa. Kpome toro, Ha moisekyne JIHK
MOXET cuHTe3upoBaThcsi Mosiekyna u-PHK, kotopas 3arem nepenocut nomydennyro ot JIHK
uHPOpMAITMI0O K MECTy cuHTe3a Oenka. llepemaua wHpoOpManmuu W CHHTE3 Oeika HAYT IO
MaTpUYHOMY TMPHUHIIMITY, CPaBHHUMOMY C pa0OTOH TMEYaTHOTO CTaHKa B THUHOrpaduu.
Undpopmamms or JHK wmuorokpatHo kommpyercs. Ecim mnpu KONMMpOBaHUHM IMPOU30UIYT
OIIMOKHU, TO OHU TIOBTOPSTCSA BO BCexX mocieayroumx konusx. [IpaBaa, HeKoTopble OMUOKU Npu
KonupoBaHuu uHpopmaru mojiexyiaon JJHK moryTt ucnpaBnstees. ITOT mpouecc yCTpaHeHHUs
ommOOK Ha3bIBaeTCs penapayueti . IlepBoil U3 peaknuii B mpolecce nepenadyud nHdopmaiuu
sBiisgercs perukanusa Mosiekyisl JIHK u cuntes HoBeIx neneit JJHK.

Pennuxkayua — »10 mponecc camoyaBoeHust moJiekysbl JIHK, ocymecTBiasiemblid moj
KoHTpojeM ¢epmentoB. Ha xaxmoir wu3 memeit JIHK, oOpazoBaBmuxcs mocne paspbiBa
BOJIOPOJIHBIX CBs3el, mpu yuactuu pepmenta JJHK-nmonmumepassl cuHTE3UpYETCS TOYEPHSIS TS
JIHK. Matepuasiom sl CHHTe3a CIy’KaT CBOOOJHBIE HYKJICOTHU[Ibl, HIMEIOIIUECS B LIUTOIIa3Me
KJIETOK.

buosiornyeckuii CMbICI PEIUIMKALMU 3aKJIFOYAETCSd B TOYHOW IEpeladye HACJIEICTBEHHOU
uHbOpMallMd OT MAaTEPUHCKOM MOJIEKYJIbl K JOYEpPHHM, YTO B HOPME M NPOUCXOAMUT MpHU
JIEJIEHUN COMAaTUYECKUX KIIETOK.

Tpanckpunius — 310 miporecc cHATHS nHbopmaruu ¢ mosekyibl JJHK, cuaTesupyemoii Ha
Heil monekynoit u-PHK. Mudopmarmonnas PHK coctout u3 oaHOM nenu u CUHTE3UpYETCs Ha
JJHK B cooTBeTcTBUM C TMpaBWJIOM KOMIUIEMEHTapHOCTH. Kak um B 1000  apyroid
OMOXMMHUYECKOH peaklui B 3TOM CHHTE3€ yyacTByeT GepMeHT. OH aKTUBHPYET HA4ajIo0 U KOHEIl
cunte3a moisekyibl u-PHK. T'otoBas monekyna u-PHK Brixomut B muToruiasmy Ha pruOOCOMBI,
r7ie TMPOUCXOAWUT CHHTE3 TNOJMIenTHIHBIX 1enei. IIpomecc mepeBoga uHpOpMau,
colepKaliencs B mocienoBaTelbHOCTH HykieotunoB H-PHK, B mocnemoBarenbHOCTH
AMUHOKHCJIOT B ITOJIMIIENITUE HAa3bIBACTCS MPAHCAAYUEN

IMPUMEPHBI 3AI[AHI/II71
Yacts A

Al. Kakoe n3 yTBepKAeHU HEBEPHO?
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1) reHeTHYECKU KOJT YHUBEPCAJICH

2) TeHEeTUYECKUI KO/ BBIPOXKICH

3) reHeTHYEeCKUN KOl MHANBUY AJICH

4) reHeTHUECKUN KO TPUILIETEH

A2. Opun tpuret JIHK kogupyer:

1) mocnenoBaTeIbHOCT AMUHOKHCIIOT B OeJKe

2) oMH IpU3HAK OpraHu3Ma

3) olHy aMHUHOKHUCIIOTY

4) HECKOJIBKO aMUHOKHUCIIOT

A3. «3HaKu NpenuHaHUs» T€HETUYECKOro KoJia

1) 3amyckatot cuHTe3 Oenka

2) mpekpalaT CUHTe3 Oenka

3) KOOUPYIOT OTNpeeICHHbIC OeIKN

4) KOTUPYIOT TPYNITy aMUHOKHCIIOT

A4. Ecnu y nsrymku amuHokucinota BAJIMH xonupyercs tpurmerom I'VY, To y cobaku
3Ta AMMHOKHCIIOTa MOKET KOJAUPOBAThCS TPUILIETAMU (CM. TaOIUILy):

DIYAuI'YI3)IYI ulIVA

2) VYL u YA 4) YAI'u YTA

AS. CunTes Oenka 3aBepIiaeTcsi B MOMEHT

1) y3HaBaHUS KOJIOHA AaHTUKOJOHOM

2) noctyruienus: u-PHK nHa pubocomsr

3) nosiBiieHUs1 HA pUOOCOME «3HAKA MPETTUHAHMSD)

4) npucoequHEeHHUsI aMUHOKUCIOTHI K T-PHK

A6. VYkaxuTe mapy KIETOK B KOTOPOH Yy OJHOTO YeNOBEKa COICPKUTCS pasHas
reHeTudeckas nHpopmanus?

1) KIeTKU TIeUYeHH U JKeTyIKa

2) HEUPOH U JIEUKOLIUT

3) MbllIeYHAs U KOCTHASI KJIIETKU

4) xJIeTKa s3bIKa U SUIEKIIeTKA

A7. ®ynkmus u-PHK B poniecce GnocunTesa

1) XpaHeHue HacIeACTBEHHOM HHPOpMALIUU

2) TpaHCIIOPT aMHUHOKHCJIOT HAa PHOOCOMBI

3) nepenavya uHGOpMALUU HA PUOOCOMBI

4) yckopeHue Tporiecca OnoCHHTEe3a

A8. Antukogon 1-PHK cocroutr u3 nyxneorunoB YIUI'. Kakoir tpumer JHK emy

KOMIUIEMEHTApPEH?
1) TUI' 2) VYT 3) TTL 4) LU

Yacter B

B1. YcranoBuTe cOOTBETCTBHE MEXKTY XapaKTEPUCTUKOM IpOLECCa U €r0 Ha3BaHUEM
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P n 5 HA3SBAHHWE
XAPAKTEPUCTHUEKA ITPOITECCA ITPOLIECCA

A) ITpoucxoaur yasoenue JTHK 1) TpaHCKpHIIIMA
B) r-PHK npuHOCAT aMHHOKHCIIOTHI 2) TpaHCAAUNA

Ha puOOCOMBI
B) Cunresupyerca n-PHEK
I') AETHKOJOH y3HaeT KoaoH Ha u-PHK
J1) Cunreaupyerca Bropas uens JJTHK
E) AMUHOKHCIOTHI 00pasyior
OeJIKOBYIO MOJICKYJY

Yacte C

Cl. VkaxuTe MOCIEIOBATEILHOCTh AMUHOKUCIOT B MOJIEKyJie Oelika, KOAHPYEMYIO
CJEAYIOIIEH MOCIEeI0BATENbHOCTRIO KOIOHOB: YYA —AVY —TIY —ITA
C2. [lepeuncaure Bce Tanbl OMOCHHTE3a OEIKa.

2.7. KneTka — reHeTU4ecKasi eamHuLa XXmBoro. XpoMocoMbl, UX CTPOEeHune
(dbopma n pasmepsbl) u hpyHkUMKU. Yncno xpomocom U X BUAOBOE
noctostHCTBO. OCOOEeHHOCTN COMAaTUYECKUX U NONOBbLIX KNeTOK.
XXN3HEeHHbIN LUKN KNeTKu: nitepdasa n mntos. MuTos — peneHue
coMaTuy4yecKkunx knetok. Menos. ®asbl Mmnto3a n menosa. PasButne nonoBbIxX
KNeTOK y pacCTeHUM M XXUBOTHbIX. CXO0A4CTBO U OTNIMYME MUTO3a U MEeNOo3a,
MX 3HaYeHue. [leneHune KINeTKkn — OCHOBa pPoCTa, pa3BUTUA U Pa3MHOXEHUA
opraHM3amoB. Ponb meno3sa B o6ecneyeHMn NOCTOAHCTBA YMCna XpOMOCOM
B MOKOJIEHUNAX

TepMuHbl ¥ TOHATHS, TPOBEpPSIEMBbIE B HK3aMEHALIMOHHOW pabote: anaghaza, zamema,
2amemoczenes, OejleHue KIemKU, MCUHEHHbLl WYUK KI1emKu, 3uzoma, unmepgasa,
KOHBIO2ayus, KPOCCUH206ep, meilo3, memaghasa, 0602ene3, CeMEeHHUK, CREPMAmo3oud, cnopa,
menogaza, AUYHUK, CMPOCHUE U PYHKYUU XPOMOCOM.

Xpomocomol — CTPYKTYpHl KIETKH, XpaHsSIhe U TMepeAarollne HaCIeICTBEHHYIO
uHpopMmarmio. Xpomocoma cocrout u3 JIHK u Genka. Komruiekc OenkoB, cBsizanubix ¢ JJHK,
oOpa3yetr xpomamuwn . belku WrparoT BaKHYKO poyib B ymakoBke Mmonekyn JIHK B sape.
CrpoeHre XpOMOCOMBI JIydllle BCEro BHIHO B Meradaze muro3a. OHa MpencTaBisieT coOoi
MAJIOYKOBHIHYIO CTPYKTYPY U COCTOUT U3 JIBYX CECTPUHCKUX Xpomamuo , YICPKUBAEMBIX
[IEHTPOMEPOH B OOJIACTH nep8uuHol nepemsdicku . JInmonaHbpi HA0OP XPOMOCOM OpraHu3Ma
Ha3bIBaeTCs Kapuomunom . I[log MUKPOCKOMIOM BUIHO, YTO XPOMOCOMBI UMEIOT MOMNEPEUYHbIC
IIOJIOCHI, KOTOpBIE UYEPENyIOTCS B PA3IMYHBIX XpOMOCOMax MO-pasHOMY. PacrosHaroT mnapsl
XpOMOCOM, YUYUTBIBasl paclpeelieHne, CBETIbIX U TeMHbIX mosoc (uepenoBanue AT u I'L —
nap). [lonepeyHoil uCUEPUEHHOCTHIO 00JIaJal0T XPOMOCOMBI MIPEICTAaBUTEIEH pa3HbIX BUIOB. Y
POJCTBEHHBIX BHJIOB, HANpPUMEp y YeJOBEKA W IIUMIAH3€, CXOIHBIA XapakTep 4depeaoBaHUs
[I0JIOC B XpPOMOCOMaX.

Kaxxaplii BuA opraHu3MoB o00JafaeT MOCTOSHHBIM 4YHUCIOM, (OpPMOHl M COCTaBOM
xpoMmocoM. B kapuotune uenoBeka 46 xpomocom — 44 ayTOCOMBI M 2 TIOJIOBBIE XPOMOCOMBI.
My>X4uHBI TeTeporaMeTHbI (IOJIOBBIE XPOMOCOMBI XVY), a KEHIIUHBI TOMOTaMETHBI (IIOJIOBBIE
xpomocoMbl XX). Y-xpomMocoMa OTJIMYAETCS OT X-XPOMOCOMBI OTCYTCTBHEM HEKOTOPBIX
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autenei. Hampumep, B Y-XxpomocoMe HeT ajuienss CBEPTHIBAEMOCTHM KpoBU. B pesyinbrare
remounueii 601€r0T, KaK MPaBUIO, TOIBKO MaTbUUKH. XPOMOCOMBI OJTHOW Mapbl HA3BIBAIOTCS
TOMOJIOTMYHBIMH. ['OMOJIOTMUHBIE XPOMOCOMBI B OJJUHAKOBBIX JIOKYyCaxX (MECTax pacroyokKeHHs])
HECYT aJlJIeIbHbBIE TEHBI.

AKu3HeHHbId MUK KIeTKH . UHTepdpaza . Muro3 . JKuznennviu yukn kiemku — 3TO
NepUoJ €€ KU3HU OT AeleHus A0 AeneHus. KieTku pa3sMHOXKAIOTCS IMyTEM YIBOCHHSI CBOETO
COJIEP’)KUMOI0 C MOCIEAYIOIUM JelieHneM nomnonaM. KierouHoe neneHue JIEKUT B OCHOBE
pocTa, pa3BUTHS M pereHepaluu TKaHEH MHOTOKJIETOYHOTO opranusma. Kiemouwsiii yuxi
NOJPA3NeNAI0T HA  uumep@azy , CONPOBOXKIAIOMIYIOCS TOYHBIM  KONUPOBAaHHEM U
pacrpejieieHueM TeHEeTHYEeCKOro MaTepuana U Mumo3 — COOCTBEHHO JENEHUE KIETKH IOCIe
YABOEHUS JIPYTUX KJIETOYHBIX KOMIOHEHTOB. JUJINTENbHOCTh KJIETOUHBIX LMKIOB Y Ppa3HbIX
BUJIOB, B Pa3HBIX TKaHSAX W Ha pa3HBIX CTAIUAX IIUPOKO BapbUpPyeT OT OJHOTO Haca (y
AMOpHOHA) A0 roja (B KJIEeTKax MeYeH! B3POCIOro YEIOBEKA).

Humepgpaza — nepuon Mexay AByMs AeleHUsSIMU. B ATOT mepuoa kieTka TOTOBUTCA K
nenenuro. Y eausaercs kosmuyectBo JJHK B xpomocomax. ¥YiaBamBaeTcsi KOJIWYECTBO APYTUX
OpPTraHOUOB, CHHTE3UPYIOTCS OENKH, MpudeM Haubojee akTUBHO T€ U3 HUX, KOTOpbIE 00pa3yioT
BEPETEHO JIETICHUS], IPOUCXOIUT POCT KIIETKH.

K xoHmy wuHTepdasbl Kaxaas XpoMocoMa COCTOMT M3 JIBYX XpOMAaTHJ, KOTOpbIe B
MPOLIECCE MUTO3a CTAHYT CaMOCTOSITEIbHBIMH XPOMOCOMaMHU.

Mumo3z  — 510 Qopma neneHHsl KIETOUYHOro siapa. CremoBaTeNbHO, MPOMCXOAUT OH
TOJIBKO B JYKapUOTHUECKHUX KJEeTKax. B pe3ynbraTe MHTO3a KaXXJ0€ U3 00pasyroumxcs
JOYEPHHUX sIIep MOJIydaeT TOT K€ Ha0Op TeHOB, KOTOPBIM UMENapoIuTeNbckas KieTka. B Muros
MOTYT BCTYIaTh KaK JUIUIOUIHBIC, TAK U TariouHble sapa. [Ipu Muto3e nomayyarorcs sjapa Tou
K€ TUIOMIHOCTH, YTO ¥ KCXOJIHOE. MUTO3 COCTOUT U3 HECKOJIBKUX MOCIIE0BATENbHBIX (a3.

Ilpogpaza . K pa3HBIM mOIOCaM KJIETKH PAcCXOISTCS YABOCHHBIC HMEeHTpHoiu. OT HUX K
HEHTPOMEpPaM XPOMOCOM MPOTITUBAIOTCI MHUKPOTPYOOUKH, 0Opa3yrollie BEpeTEHO EJICHUS.
XpOMOCOMBI YTOJILIEHBI M KaX/1asl XpOMOCOMa COCTOUT U3 ABYX XPOMATHJL.

Memadghaza . B 310l daze Xopomo BUAHBI XPOMOCOMBI, COCTOSIIIINE U3 JIBYX XPOMATH]I.
OHM BBICTPaMBAIOTCS MO AKBATOPY KIETKH, 00pa3yst MeTadaszHyro IIaCTUHKY.

Anaghaza . XpoMaTtuzbl pacxXoAsATCs K TIOMIOCaM KJIETKH C OJWHAKOBOM CKOPOCTHIO.
MukpoTpy0O0UKH yKOPaunBaIOTCSL.

Tenoghaza . JloyepHue XpoMaTUAbI TOAXOMAT K TOJMIOCaM KIETKH. MUKpOTPYOOUKH
UCUEe3al0T. XPOMOCOMBI JIECIIMPAIM3YIOTCS W CHOBa NPUOOPETAIOT HUTEBUAHYIO (opmy.
dopmMupyroTCA siepHas 000704Ka, SAPBIIIKO, PUOOCOMBI.

Lumokune3 — mpouecc pasieneHust nuToriasmel. Kierounas memOpaHna B IIEHTPaIbHON
YacTH KIJIETKH BTsATuBaeTcsa BHYTpb. OOpasyercs Oopo3na AeneHus, Mo Mepe YriryOsieHus
KOTOpOM KJIETKa Pa3ABauBacTCsl.

B pesynbrate MuTO3a 00pa3yroTcs JBa HOBBIX si/Ipa C UICHTUYHBIMU HAOOpaMH XpOMOCOM,
TOYHO KOMHPYIOIUMH I'€HETHYECKYI0 HH()OPMAIHIO MaTEPUHCKOTO S/pa.

B omyxomneBbIX KJIETKaxX X0l MUTO3a HapyILaeTCsl.

IMPUMEPHI 3ATAHUI
Yacts A
Al. XpoMOCOMBI COCTOSIT U3
1) AHK u 6enka 3) IHK u PHK
2) PHK u 6enka 4) JJHK u ATD

A2. CKOIBKO XpOMOCOM COJICPKHUT KJIETKA MEYEHHU YeaoBeKa?

1)46 2)233)924) 66

A3. Cxonwko nuteit JIHK umeer yasoeHHas xpomocoma

1) ogny 2) nBe 3) uetsipe 4) BocEMb

A4. Eciu B 3urore 4enoBeka COAECPKHUTCS 46 XpPOMOCOM, TO CKOJBKO XPOMOCOM
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COJIEP)KUTCS B SIMIEKIIETKE YeIoBeKa?

1)462)233)924)22

AS5. B uem 3akirodaeTcst OHMOJOTWYECKHI CMBICI YIBOCHHUS XpPOMOCOM B HHTEpdase
MuTo3a?

1) B mpouecce yaBoeHMsI H3MEHSIETCS HACJIeCTBEHHAsT HH(OpMAaIis

2) Y ABOCHHBIE XPOMOCOMBI JTYUIII€ BUTHBI

3) B pe3ymbTaTe yIBOCHHS XPOMOCOM HACIICJCTBEHHAs HWH(OpPMAIMs HOBBIX KIETOK
COXpaHsIeTCA HEM3MEHHOM

4) B pesynpTaTe YJIBOCHHS XpPOMOCOM HOBBIE KJIETKH COJEp)KaT BJBOE OOJbIle
uHbOopMaIuu

A6. B xakoil u3 ¢a3z MUTO3a MPOUCXOIUT PACXOKICHUE XPOMATH/L K IoytocaM kietku? B:

1) mpocdasze 3) anacaze

2) metadase 4) Tenoase

A7. YkaxxuTe IpoIecchl, MPOUCXOAAIINE B HHTEpdaze

1) pacxoxxaeHre XpoMOCOM K MOJIF0CaM KIIETKU

2) cunte3 6enkoB, peruukanus JJHK, poct knetku

3) dbopMUpOBaHHE HOBBIX SIJIEP, OPTaHOMIOB KICTKH

4) necnmpanu3anus XpoMocoMm, (GOpMHUPOBAHKE BepeTeHA JICICHUS

A8. B pesynbTaTe MUTO3a BOZHUKAET

1) reHeTHYecKoe pa3HOOOpa3re BUIOB

2) obpa3zoBaHHUE raMeT

3) mepekpecT XpoMOCoM

4) npopacTaHue crop Mxa

A9. CKOJIbKO XpOMAaTH]I UMEET KaXK/1asi XpOMOCOMa J10 €€ yABOCHHUS?

1)22)43)14)3

A10. B pe3ynbTaTe MuTO3a 00pa3yroTcs

1) 3urora y charuyma

2) crIiepMaTo30UIbl Y MyXH

3) mouku y ny0a

4) STUNEKIIETKH Y TIOICOTHEYHHIKA

Yactn B

B1. Beibepure mporieccel, MpOUCXOAAIINE B MHTEp(a3e MUTO3a
1) cunTe3 6enKoB

2) ymenbiienue konudectra JJHK

3) pocT KJIeTKH

4) yn1BoeHHE XPOMOCOM

5) pacxoxaeHue XpoMoCOM

6) neneHue sapa

B2. Ykaxxure npoueccsl, B OCHOBE KOTOPBIX JIEXKUT MUTO3

1) myTaruu 4) o6pa3oBaHUE CIIEPMHUEB

2) pocT 5) pereHepanus TKaHen

3) npoGneHue 3uroThl 6) OTUIOJOTBOPEHUE

B3. YcranoBuTe npaBuiibHYI0 MOCIEA0BATENBHOCTD (a3 )KU3HEHHOTO IMKJIA KIETKU
A) anadaza B) tenodaza J[) meradaza

b) unrepdaza I') npodasa E) uutokunes

Yacte C

Cl. Yro ofOmero Mexmy mpoIeccaMl pereHepai TKaHeW, POCTOM OpraHu3Ma H
JIpOOJICHUEM 3UTOTHI?
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C2. B uem 3akmtogaercs OMOJOrMUECKUN CMBICH YJIBOEHUS XpoMocoM u konudectsa JJHK
B uHTepdaze?

Meiio3 . Meiio3 — 3T0 mpouece AelNeHUs KIETOYHBIX SAep, NPUBOAAIIMM K YMEHBIICHUIO
yuciia XpOMOCOM BJIBO€ M 00pa3oBaHMIO raMeT. B pesynbrare Mmelo3a U3 OAHON AMIIIOMAHOM
KJIETKH (2n) 0Opa3yeTcs YeThIpe ralyiouaHbIe KIETKH ().

Meiio3 cocToMT H3 JBYX IOCIEAOBaTEeNbHBIX JIEJICHUH, KOTOphIM B HHTEpdase
IpealecTByeT ofHOKparTHas permkanus JHK.

OCHOBHBIMHU COOBITHSIMH ITPOGa3bl IEPBOTO JEIEHUS MeH03a SIBIISIOTCS CIEAYIOIINE:

— TOMOJIOTHYHBIE XPOMOCOMBI OOBENMHAIOTCS IO BCEH JUIMHE WM, KaK TOBOPST,
KOHBIOTHPYIOT. [Ipn KoHBIOranuu 06pa3yoTCcsi XpOMOCOMHBIE Mapbl — OMBAJIEHTHI;

— B pe3yibTare 00pa3yloTCss KOMILJIEKChI, COCTOSAIIMUE U3 JIBYX T'OMOJOTHYHBIX XPOMOCOM
WIN U3 YETBIPEX XPOMATU] (nooymaiime, OJisl 4e20 MO HYHCHO?) ;

— B KOHIE Mpo¢a3bl MPOUCXOIUT KPOCCHHTOBED (TIEPEKPECT) MEXIY TOMOJOTHYHBIMHU
XpOMOCOMaMH: XpPOMOCOMBI OOMEHHMBAIOTCS MEXAYy COOOW TIOMOJIOTMYHBIMU YYacTKaMH.
HmeHHO KpoccHHTOBEp 00ECTieunuBaeT pa3sHOOOpa3ne TeHETHYECKOW MH(POpMAIUH, MOTydaeMOil
JeTbMU OT poJuTeNei.

B memagpaze 1 XpoMOCOMBI BBICTPAaWBAIOTCSI IO HKBATOPY BEpETEHA JICJICHMS.
LlenTpoMepbl 0OpallieHbl K OJTIOCAM.

Amnadaza | — HATH BepeTeHa COKPALIAOTCs, TOMOJIOTUYHBIE XPOMOCOMBI, COCTOSIINE W3
JIBYX XpOMATHJ, PACXOIATCS K IOJIOCaM KIETKU, Tae (OpMHUPYIOTCS TarulouJHble HaOOpBI
xpoMocoM (2 Habopa Ha KJIeTKy). Ha 3Toil cTaguu BO3HHKAIOT XPOMOCOMHBIE PEKOMOWHAIINH,
HOBBIIIAIOIINE CTETIEHb U3MEHYMBOCTH TOTOMKOB.

Tenmodaza I — GpopMUPYIOTCS KIETKH C 2aniouoHbiM HAOOPOM XPOMOCOM W yIBOCHHBIM
konmyectBoM JIHK. ®opmupyercst simepHas obosouka. B kaxmyro KiIeTKy mnomajgaer 2
CECTPUHCKHE XpPOMAaTH/Ibl, COEIMHEHHBIE LIEHTPOMEPOH.

Bropoe nenenue meitoza cocrout u3z npodassl 11, meradassl I, anadassi 11, renodassr I u
LIUTOKHHE3A.

Kinetku, comepkamue rariouIHBIA HA0Op XPOMOCOM, COCTOSIIIUX H3 08YX Xpomamuo ,
00pa3yroT KJIETKH C TaluIOMAHBIM HAaOOpPOM XPOMOCOM, COCTOSIIIUX U3 OOHOU XPOMAMmMuovl
Takum o0pazoM W3 OAHOW MUILTOMAHOW KJICTKH (OOTOHUS WJIM CIIEPMATOTOHHUS) 0Opa3yrorcs 4
KJIETKH C TaIUIOMIHBIM HAOOPOM XPOMOCOM.

Buonozuyeckoe 3nauenue metioza 3aKknroyaeTcs B 00pa30BaHUM KIIETOK, yYacCTBYIOLIMX B
IIOJIOBOM Pa3MHOXXEHHMH, B MOAJIEP)KAaHUU T'€HETUYECKOTO IIOCTOSHCTBA BHUJAOB, a TaKXke B
CIOpooOpa30BaHUM y BBICIIUX pAacTeHUH. MeHoTHuuecKuM myTeM o0pa3yroTcs CIOpPHI MXOB,
NaropOTHUKOB M HEKOTOPBIX JPYTHX TpyHn pacTeHuil. Meio3 ciayXHT OCHOBOW KOMOWHa—
TUBHON M3MEHUYMBOCTH OpraHu3MoB. HapymieHus melio3a y yesnoBeka MOTYT IPUBECTH K TaKUM
[aToJIOTUsM, Kak Oosie3Hs JlayHa, HInoTus u ap.

Pa3BHTHE N0JI0OBBIX KJIETOKZ,

[Ipouecc QopmupoBaHUS TMOJIOBBIX KJIETOK Ha3blBaeTcs Ta— METOreHe3oM. Y
MHOTOKJIETOYHBIX OPTaHU3MOB Pa3NIMYal0T CliepMaToreHe3 — (hopMupOBaHUE MY>KCKHUX MOJIOBBIX
KJIETOK U OBOreHe3 — (popMHpOBaHHE KEHCKUX IMOJOBBIX KJIETOK. PaccMoTpum ramerorenes,
MPOUCXOASIINI B MOJOBBIX KeJI€3aX )KUBOTHBIX — CEMEHHHUKAX U SIMYHUKAX.

CnepmartoreHes — IpoLECC MPEBpPALICHUs AUIJIOUIHBIX MPEIIIECTBEHHUKOB MOJIOBBIX
KJIETOK — CHepMamo2oHues B CIIEpMaTO30U/IbI.

1. CiepmaToroHuu AeNsATCS Ha JIBE JOUEPHUE KIETKU — CIIEPMATOLUTHI IEPBOTO MOPSIKA.

2. CnepMaTOLUUTHI MEPBOrO MOpsiAKa Aendarcs Mmeio3om (l-e neneHue) Ha ABE JOYEpHHE
KJIETKU — CIIEPMATOLUTHI BTOPOTO MOPSIJIKA.

3. CiepMaTonuThl BTOPOTO MOPSIKA MPUCTYMAIOT KO BTOPOMY MEMOTUYECKOMY JIENICHUIO,

2 IIJ'IH YCHEIHBIX OTBETOB HA 3K3aMCHAILIMOHHBIC BOITPOCHI Ha3BaHWA THUIIOB KJIETOK 3allOMUHATHL HE 00s13aTeNLHO.
Baxno IIOHATH, YTO o6pa303aﬂy1e us3 Ka)K[lOﬁ ﬂHHﬂOH[{HOﬁ JICTU YETBIPEX TaMET IMPOUCXOJUT IIOITAIIHO H
COIIPOBOKAACTCA YMCHBIICHHUEM YUCJIa XpOMOCOM BJIBOC.
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B pe3yJIbTaTe KOTOPOTo 00pa3yroTcs 4 rarioNIHbIC CIIEPMAaTH/IBI.

4. Cniepmarupl nociie 1uhGepeHIMpOBKY PEBPAIAIOTCS B 3pEIIbIe CIIEPMATO30HIbI.

Crniepmato30uj COCTOUT U3 TOJIOBKH, MIEHKU U xBocTa. OH NMOJBHUKEH U Ojarogaps 3ToMy
BEPOSITHOCTh BCTPEYH €TI0 C TAMETAMH YBEIIHUHUBACTCSL.

Y MX0B u MarnopoTHUKOB CIICPMHU PAa3BUBAIOTCA B AHTCPUAUAX, Y MHNOKPLITOCCMCHHBIX
pacTeHuil OHM 00Pa3yIOTCS B MBUIBIIEBBIX TPYOKaX.

OBorene3 — oOpa3oBaHHE SHIICKICTOK Yy OCOOCH KCHCKOro moja. Y J>KHBOTHBIX OH
MPOUCXOIUT B SUYHUKAX. B 30HE pa3sMHOKEHHsI HaXOIATCS OBOTOHUH — TEPBHYHBIC TOJIOBBIC
KJICTKH, PAa3MHOKAIOIIHECS MUTO30M.

M3 OBOrOHHEB MOCJE MEPBOTO0 MEHOTHYECKOTO JEJICHUS 00pa3yloTCsl OBOIMTHI MEPBOTO
HOpPSIZIKA.

[Tociie BTOpPOro MEHOTHYECKOTO MCNCHHS OOpa3yroTCs OBOILMTHI BTOPOTO TOpSIKa, U3
KOTOPBIX (hopMupyeTCs OfHa SUIEKIeTKa W TPH HAIPABHTENBHBIX TENbLA, KOTOPHIE 3aTeM
rHOHYT. SIWIEKICTKH HETOIBUKHBI, IMCIOT MApOBUAHYIO (opMy. OHU KpyITHEE JAPYTHX KIETOK
" COACPIKAT 3a1ac NUTATCIIbHBIX BCUICCTB JIA pa3BUTHA 3apOAbIlia.

Y MXOB M MaNOPOTHUKOB SIUIEKICTKA Pa3BUBAIOTCS B apXETOHHSIX, Y IBETKOBBIX PACTCHHM
— B CEMSIIOYKAX, JIOKAJIN30BAaHHBIX B 3aBA3H IIBECTKA.

ITPUMEPBI 3A TAHUM
Yacts A

Al. Meii030M Ha3bIBaeTCs MPOIECC

1) U3MEHEeHUsT YuCiIa XpOMOCOM B KIIETKE

2) yABOGHUS YHCIIa XPOMOCOM B KIIETKE

3) oOpa3oBaHms raMeT

4) KOHBIOTAIIH XPOMOCOM

A2. B ocHOBe W3MEHEHHMsI HACTIEICTBEHHON HHpOpMaIiu aeTeit
IO CPaBHEHUIO C POJUTEIBCKON HH(OPMAITUEH JIeKaT MPOIIECChI
1) ynBoeHus unciaa XxpoMOCOM

2) yMeHbILIEHUsI KOJIMYECTBA XPOMOCOM BJIBOE

3) yaBoenus konuuecta JJHK B kierkax

4) KOHBIOTAINK U KPOCCUHIOBEpa

A3. IlepBoe neneHue Meio3a 3aKaHYMBAETCSL 00pa30BaHHEM:
1) ramer

2) KJIETOK C TaruIONJIHBIM Ha0OpOM XPOMOCOM

3) AMITOUTHBIX KIJIETOK

4) KJIETOK pa3HOU MIOUIHOCTH

A4. B pe3ynbrare Meiio3a oOpa3yroTcs:

1) copel ManoOpoOTHUKOB

2) KJIETKU CTEHOK aHTEpHIMs MAaOPOTHUKA

3) KJIETKM CTEHOK apXeroHus NarnopoTHUKA

4) coMaTUYECKHE KICTKH TPYTHEH IMUe

AS. Meradazy meiio3a ot MeTadazbl MUTO32 MOKHO OTJIMYUTH 110
1) pacnoyioxkeHUI0 OUBAJIEHTOB B IIJIOCKOCTH DKBAaTOpa

2) YABOEHUIO XPOMOCOM M X CKPYYEHHOCTH

3) bopmMupOBaHUIO TATUIOUTHBIX KJIETOK

4) pacxoJIEHUIO XpOMaTH/I K MOJIF0cam

A6. Tenodasy BToporo neieHus Meio3a MOYKHO Y3HATh 110
1) hbopMupOBaHHIO IBYX TUIUIOUIHBIX SIEP

2) pacxXoKJIEHUI0 XPOMOCOM K MOJIIOCaM KIETKH

3) popMHUPOBaHUIO YETHIPEX TAIUIOUIHBIX SJEP

4) yBeJIMUYEHUIO YHCIIa XPOMATU/] B KJIETKE BABOE
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A7. Ckonpko Xpomatuja OyneT coAepKaThCs B sIpEe CIIEPMATO30HMIOB KPBICHI, €CIIH
U3BECTHO, YTO B sI/Ipax €€ COMaTUUYECKUX KIETOK CONEPKHUTCSA 42 XpOMOCOMBI

1)422)213)844)20

AS8. B ramertsl, 00pa3zoBaBIInecs B pe3yJbTaTe Meio3a nonaiarT

1) xonuu nMoIHOro Habopa POIUTEIHCKUX XPOMOCOM

2) KONMHY MOJOBUHHOI'O HA0Opa pOIUTENBCKUX XPOMOCOM

3) nonHbIA HAOOP PEKOMOMHUPOBAHHBIX POJIUTEIBCKUX XPOMOCOMBI

4) nosoBHHA peKOMOMHUPOBAHHOTO HAOOPA POAUTEIBCKUX XPOMOCOM

Yactr B

B1l. buonoruueckoe 3HaueHHe MeHo03a 3aKIIOYAeTCs B TOAJEPKAHUM IOCTOSHCTBA
BUZOBOTO 4YHCJIAa XPOMOCOM CO3JaHWW YCJIOBUH M KOMOMHATUBHOW W3MEHYHMBOCTH
IPOM3BOJILHOM PACXO0XKIEHUHN POIUTENBCKUX XPOMOCOM 10 FaMeTaM COXPaHEHUH POIUTEIbCKON
HACJIC/ICTBEHHON WHpoOpManuu 0e3 W3MEHEHHWH YBEIMYEHHH YHCIa XPOMOCOM B KIIETKE
COXpaHEHMH TOJIE3HBIX IPU3HAKOB OPraHU3Ma MpHU pa3MHOKEHUN

B2. YcraHoBuTE COOTBETCTBUE MEXKY IPOLIECCOM U COOBITHSIMU, IPOUCXOAAIIUMH B X0/1€
3TOro mnpoluecca

COBBITHUA I[TPOLLECC
A) Obpazosanue OGMBaJICHTOB 1) MmuTO3
B) ObpaszoBanue ABYXPOMATHAHBIX XPOMOCOM 2) meiios

B) O6MeH XpoMOCOM rOMOJIOTHYHBIMHM YYaCTKAMH
I') ®opmupoBanue ABYX AMIUIOMAHBIX ANepP

JI) PopMHUpOBaHHE YEThIpeX rarJIOMJHBIX sAjaep
E) ObpasoBanue cOMaTHYECKUX KJIETOK

B3. YcranoBute npaBuiibHYIO MOCIEI0BATEILHOCTD MPOLECCOB, MPOUCXOAIINE B MEH03€
A) Pacnionosxenue OUBaN€HTOB B IJIOCKOCTH 3KBaTOpa

b) O6pazoBanne OMBaIEHTOB U KPOCCHHTOBEP

B) PacxoxieHrie roMoJIOTHUHBIX XPOMOCOM K MOJIFOCAM KJIETKH

I') popmupoBanue YeThIpeX TraruIONIHBIX SIEP

) popmupoBanue NByX rariONAHBIX SAEP, COEPIKALINX MO TBE XPOMATH/IBI

Yacts C

C1. Meii0o3 1€KUT B OCHOBE KOMOMHATUBHON U3MEHUUBOCTU. UeM 3TO 00bsacHsAeTCS?
C2. CpaBHuTE pe3ysibTaThl MUTO3a U MEH03a

OTBeThI

2.1-22.Yactb A. A1 —2. A2 —4. A3 —-3. A4 —4. A5 —4. A6 —2. A7 -3.

Yacts B.B1 —2,3,5.B2 -3,4,5B3.A-1;b-2;B-1;I'-2; 1—-1, E-2.

Yactp C. C1 Dnemenmsr omeema : 3peible SpUTPOLUTHI YeIOBEKA, CUTOBUAHbBIE TPYOKH
pacTeHuM.

C2 Knerounass Teopus o0oOmmna psg  QUIOCOPCKMX U MHUKPOCKOIHUYECKHUX
UCCJIEIOBaHUM, YKa3bIBAIOIINX Ha CYIIECTBOBAHUE 3JEMEHTAPHOW €AMHHULBI KU3HU. (OTKpBITHE
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KJIeTKH [ yKOM, OTKpBITHE OTHOKJIETOYHBIX )KMBOTHBIX JICBEHI'YKOM, OTKPBITHE KJIETOYHOTO SIpa
BpoyHowm u T.1.)

[Tocnenyromue OTKPBITUS B 00JACTH LUTOJIOTUHU, SMOPUOJIOTUH, TEHETUKHU MOATBEPANIN
MPaBOTY KIETOYHOW TeopuH. BbuiM OTKpBITHI OoJiee TOHKHE CTPYKTYpHI, BBISIBIIEHA MX POJIb B
KHU3HU OpTaHU3Ma.

2.3. 2.3.1. Heopzanuueckue sewyecmea knemku . Yacro A. A1 —3. A2 —3. A3 — 1. A4
—-3.A5 -2.A6 —-4. A7 - 1.

Yacts B.B1 -3,5,6.B2-3,4,5.

Yactp C. C1 Bricokas TemrepaTypa KHICHHS MPEIOXpaHsSeT OpraHu3M OT Ieperpena.
CnocoOHOCTh K 00pa30BaHUIO JIbJa, TUIOTHOCTH KOTOPOTO MEHBIIIE MIOTHOCTH BOJBI B KHJIKOM
cocrossHuu. [losToMy nen mmaBaer. Cnoil npaa B TIyOOKMX, HE HpPOMEp3aroUIUX [0 JHA
BOJIOEMaX, TPEJOXpaHseT OpraHu3Mbl OT 3aMep3aHus. JIEKTPONPOBOAHOCTH  BOJbBI
o0ecrieynBaeT mepenady HEPBHOTO HMMITyJibca B opraHu3me. llepexom Bomsl B razooOpasHoe
COCTOSTHUE TO3BOJISIET OpPraHu3My HcmapsATh Temio. Eciam Obl 3TOro He OBLIO, TemmepaTrypa
¢yTOonucTa MM XOKKeHcTa noBbicuiack Obl Oosiee yeM Ha 11 C°. (DneMeHThl OTBETa MOKHO
pacIIupHUTh, TPUBOJS JOMOTHUTEIBHbIE IIPUMEPHI. )

2.3.2. Opzanuueckue eeutecmea Kiemku. Yeneeoovt, nunuosl. Yacto A. A1 —2. A2 —
4.A3 -3.A4 —2. A5 4.

Yacts B.B1 -2,3,4.B2 -3,4,6.B3 —1,2,3.B4 A-1;b-1;B-2;T-2; 1-2;E
-1

Yacte C. C1 Monekybl TIIFOKO3BI CIIMITKOM Mallbl U JIeTKO JUDPYHIUPYIOT dYepes
KJIeTOuHble MeMOpaHbl. KpymHble jk€ MONEKydbl HE TPOXOAST dYepe3 MeMOpaHbl U
OTKJIaJIbIBAIOTCS B 3amac.

C2 MbUIo cOnepKUT KUPHBIE KUCAOTHL. OJIMH KOHEI[ Y MOJEKYJIbI kupa TuapodoOHbIH, a
Ipyrol THAPOGWIEHBIA. MONEKyJIbI MbIJIa PAcTBOPSIOT KamelbKd >Kupa (THApopOOHBIMH
KOHI[aMH ), & BOJIa YAAJSET 3TH PACTBOPHI C KOKHU PYK, COMPUKOCASICH TUIPO(DUILHBIMA KOHLIAMU
MOJIEKYJI KUPA.

2.3.3. beaku, ux cmpoenue u ¢pynkyuu. Yacro A. A1 — 1. A2 —2. A3 —2. A4 —3. AS
—-2.A6 -3.

Yacts B.B1 -1,3,4.B2. A-2;b-1;B-2;T-1; A-2; E—-1.

Yactres C. C1 B Onemenmvr omeema : HU3KHE TEMIIEPATyphl 3aMENJISAIOT aKTUBHOCTh
OaxTepuaIbHBIX (PEPMEHTOB, BHI3BIBAIOLIUX [TOPYY MPOTYyKTOB.

C2 TIlpu TemnoBoil 00paboTke OENOK ACHATYpPHPYETCs, U aKTUBHOCTh OAaKTEpPHATIbHBIX
(dhepMEeHTOB TTOIaBIISICTCS.

C3 CrhenuduyHOCTh MM WHAMBHIYAJIHHOCTh O3HAYAET, YTO OCNKH OJHOTO OpraHHM3Ma
OTIIMYAIOTCS OT OEJIKOB JPYroro OpraHuimMa Mo MnocjienoBaTebHOCTH aMUHOKHCToT. Hampumep,
TeMOTJIOOMH YelloOBeKa HEMHOTO OTIIMYAETCS OT 'eMOTJIO0MHA MIMMIIAaH3€, HO 3TO HE BIMSAET HA
ero pyHKIuu.

C4 Ommbku gomyuieHs! B npemiokeHusx 2, 3. 1) (2) Kaxnaplit pepMeHT KaTaau3upyer
onuH THN peakuuid. 2) (3) ['eomerpudeckas ¢popMa akTUBHOTO IIEHTPA MOCTOSIHHA, T.K. (DepMEHT
B3aUMO/ICHCTBYET C KOHKPETHBIM BEIIECTBOM (CyOCTpaTOM).

2.3.4. Hykneunoswie kuciomot . Hacts A. A1 —4. A2 —2. A3 —2. A4 —4. A5 —3. A6
-3.

Yacts B.B1 —-3,5,6.B2 —-2,3,5.

Yacts C. C1

1) IIpobrmema xpaHeHus HacieacTBeHHoW wuHpopmanuu. Pemenme: JJHK cocrout wus
HYKJICOTUOB, TMOCJEIOBATEIbHOCTh KOTOPBIX XPAaHUT M KOAUPYET HACIEeICTBEHHYIO
uHdOpMaIHIO.

2) IIpobnema mnepemaun wuHpOpmanuu. Pemenue: JIHK cocrour wu3 aByx
KOMIUIEMEHTapHbBIX LeNel M CIOoCcOOHa K CaMOYJBOCHHMIO C MOCIEAYIOLUIUM PACXOXkKICHUEM IO
KJeTke. Pemenne — cHadana HacielICTBeHHass MH(OpMAIHs yIBAaUBACTCs, a 3aT€M IepeaaeTcs
MOTOMCTBY B II€pBOHAYAIBLHOM BHUJIE.
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3) Ilpobnema pazHooOpa3usi HaciencTBeHHOW uHMopmammu. Kakum obOpaszom Bcero 4
HYKJICOTH/Ia ONPEACIIAIOT pa3audus Mexay opranuzMamu? Pemenue: KonnyecTBo HyKiI€0THI0B
B JIHK mnacuureiBaer coTtHu Thicssd. OHHM MOTYT 4YEpelOBaThCS B PA3IMYHOU
nocneaoBareabHOCTH. HoBasi mociaenoBaTeNbHOCTh HYKICOTHUIOB OMpENeNseT HOBBIH HabOp
TEHETUYECKUX TPU3HAKOB OpPTaHU3Ma.

C2 1) JHK — coupanb, cocrosimas W3 JABYX KomruieMeHTapHbix 1emneir PHK —
onHoleno4yHas Mosiekyia. 2) B PHK BMecTo THMHMHOBOIrO HyKJIEOTH]Ia HAXOJUTCS YpalUIOBBIN
nykneotua. 3) JHK permmmnupyercs u camoynBauBaercs. PHK He pemnmumupyercs B
HOPMAJIBHBIX KJIETKaX, HO MOXET peruuiupoBaThesi B Bupycax. 4) JIHK xpanut, konupyer u
nepenaeT reHeTuueckuid wmatepuan, a PHK mnepemaer wundopmanuio u TpaHCIOPTHUPYET
AMUHOKHCJIOTHI K MECTY CHHTE3a Oerka.

24.24.1.Yactp 1. A1 — 1. A2 —4. A3 —3. A4 —2. A5 —4. A6 —4. A7 -2.

Yacts B.B1 —2,4,5.B2 -1,3,6 B3.A-1;b-1;B-2;T'-1; 1-2; E-2.

B4
IIpusnakn IIpoxkapuoTs! JYKapHOTHI

Sapo +
XPpoOMOCOMBI -
Hyxneounp +

Knerounasa creHka + +
Knerounas memOpana + +
MUTOXOHAPHUM +
JInzocoMel +
Kommnaeke Ioabaxu +
PecHUUYKH M KIYTHKH + +
PubdocoMel + +

Yacrp C. C1 Jloka3zaTeabCTBO MOXKET OBITh OCTPOCHO HA CIACAYIOIIMX MOJIOKEHUSX.

Knerka cocTouTt U3 MHOKECTBA B3aUMOJICHCTBYIOIUX MEXTy OO0 JIEMEHTOB.

OtcyTtcTBHE XOTs OBl OJJHOTO U3 CYLIECTBEHHBIX 3JIEMEHTOB HapyIlIaeT KU3HECIIOCOOHOCTh
cucteMsl (0e3 sapa, MUTOXOHIPUI MM XpOMOCOM KJIETKA JIMIIACTCs BAXKHBIX (DYHKINN).

Knerka otkpeiTa ayis oOMeHa BemecTBaMH, HSHeprueil u wHpopmanueit. [Iporecch
IOCTYIUIEHUSI U BBIBEICHUS BELIECTB PETYJIMPYIOTCS KIETKOW M HAXOAATCS B OTHOCHUTEIBHOM
paBHOBecuH. HapyiieHue 3Toro paBHOBECHS BEIE€T K yTHETEHUIO )KU3HEAEATEIbHOCTH KIETKH.

2.5. 2.5.1. — 2.5.2. Duepeemuueckuit u nnacmudeckuii oomen. HYacto A. A1 —3. A2 —
4.A3 —-3.A4 —1.A5 -3.A6 —4. A7 -3.

Yactb B.B1 - 1,4,6.B2 A-1;b-1;B-2;I-1; 1-2;E-2.B3.5,B,A,E, ]I, T.

Yacts C. C1 1) Ha nucraHnusax y CHOPTCMEHOB BO3HHMKAaeT HEXBaTKa KHcCIopona. 2)
Haunnaer HakamnmuBaThCS MOJIOYHAs KHCIOTa B MBIIIIAX, YTO BBI3BIBAET MX YCTalOCTh. 3)
CropTcMEeH HayMHaeT 4damle AblmaTh, ydamiaercs cepanebuenune. Kucimopoma moctymaer
0oJbIIIe, ¥ MOJIOYHAS KUCJIOTa PACIICTIISIETCS 10 KOHEUHBIX MPOAYKTOB pacmaja ObicTpee.

2.5.3. @omocunmes u xemocunmes Hactb A. A1 —2. A2 —2. A3 —1.A4 —1. A5 -2.
A6 —3.

Yacts B.B1 - 1,3,5.B2 —-3,4,5.

Yacts C. C1 B pacreHue NODKHBI MOCTyHnaTh BOJA, YIJIEKUCIBIA Ta3 M JHEPTUS
CoJIHEYHOro cBera. Kpome Toro, B IUCThSIX JOKEH npucyTcTBoBaTh HAJI®, KOTOPHIN HauHET
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NPUHUMATH BO30YKIICHHBIE SJIEKTPOHBI MOJIEKYJIBI XJIopoduIa.

C2 Illupokast ¥ 1IOCKasi HIOBEPXHOCTh OOJBIIMHCTBA JUCTHEB MO3BOJIAET MAaKCUMAJIbHO
3¢ (deKTHBHO yiaBiIMBaTh CBET. Hamwume ycThull obOecrieumBaeT razooOmeH. IIpoBopsiue
cocyapl — OKWIKH, OO0ECmeuynMBaloT JOCTaBKYy BOABl. MSKOTh JUCTa COCTOUT U3
(doTocuHTE3UpYIONIEH TKaHH, KIETKA KOTOPOil 00TaThl XJIOPOPHILIOM.

2.6. buocunmes oenka u nykneunogvix kuciom . Yacrto A. A1 —3. A2 —3. A3 -2. A4
—1.A5 —3.A6 —4.A7-3. A8 - 1.

YactpB.B1. A—-1;6-2;B-1;I'-2; 1—-1, E—2.

Yacrs C. C1. JIEW - WJIE - AJIA - TJIN.

C2 . Dranamu OmocuHTe3a OesiKa CUMTAIOTCS: TPAHCKPUIIMS — CHATHE MH(OpMAIUU C
JHK momnekynoit u-PHK, tpancmsuus — custue uadpopmamun ¢ n-PHK monexynamu t-PHK,
dbopMupoBaHUE TOTUNIENTH/IHOM 11€TIH, OKOHYaHHE CUHTE3a MOCPEACTBOM CTOIM-KOJOHOB.

2.7. Knemka — zenemuueckasn eounuya rcueozo . Yactb A. A1 —1. A2 —2. A3 - 3. A4
—2.A5 -3.A6 —3.A7 —-2. A8 —4. A9 —3.A10 -3.

Yacts B.B1 -1,3,4.B2 -2,3,5.B3 -5, 1, A,B, E.

Yacrp C. C1 B ocHOBE 3THX MPOLIECCOB JIEKUT MUTO3.

C2 buonoruueckuii CMbICI 3TUX MPOLIECCOB 3aKJIIOUAETCS B COXPAaHEHUH HACJIEICTBEHHOM
uHbOpMallMu B TIOTOMCTBE MATEpPUHCKOW comaTHueckod kieTku. [loaTomy sTa mHboOpManus
CHayaja yABauBaeTCs, a 3aTEM CHOBA pAaCHpEleNsIeTcs MEXIy IBYyMs JOUYEPHUMH KIETKaMu
MOPOBHY.

Meiio3.Yacte A. A1 —3; A2 —4; A3 —2; A4 —1; A5 —1; A6 —3; A7 —2; A8 —4.

Yacts B.B1 -1,2,3.B2 A-2.b-1.B-2.I'-1.1-2.E-1.B3 —-5,A,B, /I, T".

Yacte C. C1 B mporecce Meiio3a TpOUCXOASIT KOHBIOTAIMA B TEPEKPECT XPOMOCOM, a
TaK)K€ UX HE3aBUCUMOE paCIpEeleNICHHE MO0 raMeTaM. JTO M NPUBOAMUT K IOSABICHUIO HOBBIX
F€HETUYECKUX KOMOMHAINI Y TOTOMKOB.

C2 B pesynbTaTe MUTO3a U3 KaX/10M JUINIOUTHON COMaTUYECKON KIETKH 00pa3yloTcs /iBe
TaKue K€ JUIUIONIHBIE COMaTHUYECKUE KIETKU. B pe3ynbTrare meiio3a oO0pa3yroTcs ramjiouaHble
rameTbl WK CHOpPBI BBICIIMX PACTeHM, HaclleCTBEHHAs! HH(pOpMaIHs KOTOPhIX OTIUYAETCS OT
NepBOHAYAJILHOW  HACIEACTBEHHOM wMHGopManuu  pojxuTeneil. MuWTo3  moajep)KUBaeT
HEU3MEHHOCTh HACJIEeJICTBEHHOW MH(pOpManuu, a Melo3, Hao0OpOT, HAmpaBieH Ha CO3/JaHUE
HOBBIX T€HETHYECKUX KOMOWHAIIUH.



