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KIIETKA - anemeHTapHasa uyenocTtHas
XX1MBas cuctema
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Mukpo- e KNETKON NPu 3K30uUTO3E
hrnnamenTbl
Mukporpyboukn
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POPMA KIIETOK

BepeTeHooGpasHbie C oTpocTkamm

/




Kn poBMU
(apuTpouunTbl)

Knerku ckesieTHOM nonepeyvyHo-
NnoJsZiIoCaToM MbILLEeYHOU TKaHU



PASMEP KINNETOK

TpomMOoUuUT (2-7 MKM)
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CnepmMmaTto3oup

3BrseHa
yesfioBekKa 3e1eHas
5MKM — rosioska OT 60MKM 10
60 MKM - XI'yTUK 500MKM

JXXrytukoBas

BOAOPOC/b sliuexkneTka
XJlaMmaoMoHaaa yeJsioBeKa
20 MKM 150 MKkM




1 JIADIMDIC M1IAU 1V

MNASMANEMM OrpaHnyuBaeT KneTKy oT
A OKpYy:KatoLieun cpeabl
BHyTpeHHe coaepxumoe
LHUTOMNA3MA yTp ACP
KNeTKU
. Y npokapwuvort - konbu.[1HK,
AOEPHbBIUN p3 KZ o L:)ﬂ
AMMAPAT y dyKapnot —AAap
XpPOMaTUHOM
CuHTe3 Oenka.
PABOCOMDI Y npokapuoT — 70S, y 3yKapuoT —

80S.




OPIrAHOWObI KITETKWU
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0 E MEMBPAHHbI
2 g -3NC E
S © - Annapart lonbaxwu
2 - NInzocombil - Pnbocombl
- Bakyonu - KneTo4YHbIN UeHTp
- UnTockener
: - JKryTUKM U peCHUYKHU
X é_ - MutoxoHapum
ﬂ% -MnacTuabl
=
Aopo — He aBnsaeTcs
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NIASMATUYECKAA

MEMBPAHA

KIIETOYHAA MEMBPAHA,
NMNA3MAJIEMMA - buonorunyeckaa memopaHa,
orpaHM4yMBaloLLas BHYTPEHHe coaepKumoe
KNeTKN OT BHeLUHeun cpeabl, ob6s1adaem
ulbupamesibHOU MPOHUUAEMOCMbIO




ICHAPYXWU! OT

TIJIASMAJIEMMbI HAXOQUTCAH

KIIETOYHAA CTEHKA:
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CTPOEHUE

[MNASMAJIEMMBbI:
1. dochonvmnvaHbin BUCIoN

2. benku
3. NNMKoOKanunkc

nepupepHuecKHe
0eJIKH '

HeNMOJIAPHbIe XBOCThI JIHITHA0B

NOJIP HbIe TOJIOBKH JIHIHA0B  NPOHH3bIBAOIIHE 0eJIKH norpy:eénibie ek



1. POCOONUNMUOHLIN BUCTTOU

(2udpopusibHbIe 20/108KU U
2uodpoobHbIe xeocmbl) —
obecneynBaeT n3bnpaTtenbHyHo

NPOHNLLAEMOCTb;

nepugepuueckue

HEeNOJIIPHbIE XBOCTHI JIHITHI0B
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NOJIAPHbIE MOJIOBKH JIHIHAOE  NPOHH3bIBAKOIIHE OeJIKH norpykénibie ek




2. BEJIKW (nepugpepuueckue,
no2py>kKeHHble U NpoHuU3bisarowue),
UrparoT TPAHCNOPTHYIO U

CTPYKTYPHYIO POJib.




3. TTIMKOKAJIUKC - coctout us

nonucaxapunaoB (yrneBoabl),
€CTb TOJNIbKO YV XKWUBOTHOWU KINETKU;

BbinonHsaeT:

1) CurHanbHy 1 peuenTopHyr PyHKLUMN,
2) OcyLwiecTBnsIET CBA3b KINETOK Apyr C
APYrow,

3) MpupaeT 6onbLYIO NOABUXHOCTbL
O0O0OJTIOUYKM KITeTKU, obecneunBas

CMNOCOOHOCTDb K tharounToasy.
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FUKONPOTEMH

dochonunug
NUNUAHBLIA
Gucnon
nepudepn-
4ECKUIA

Hbi Benok

memOpan-




I[lobaBbTe pUCYHOK C 06paTHOMU
CTOpOHbI pabouyei TeTpagn!
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KpouUTe He MeHee TpeX (PyHKLUN
6enkoB, pacnosfiOXXeHHbIX B
nna3sMaTn4eCKxX memMmopaHax KrneTKMu.

1) CTpouTtenbHasa — BXOAAT B COCTaB
MeMOpaH;

2) TpaHCNOpPTHasA — NePeHOCAT MOJIEeKY bl
N UOHbI Yepe3 memMmopaHy;

3) PepMeHTaTUBHaA — pacnonararTcd Ha
MeMOpaHe U YCKOPAIOT peakuuu
oOMeHa BellecTB.



MEXAHU3MbI NPOHUKHOBEHWA BELLECTB B

KNETKY
NACCUBHbLIU AKTUBHbLIU
[NlepemelyeHUne BellecTBa [lepeHOC BewecTBa
no rpagueHTy 6enKamu-nepeHoCYMKamm
KOHLI,EHTpaLI,MM, I'IpOTMB I'pap,I/IEHTa
ocywiecrsnAaeTcs 663 3aTpaT KOHUEHTPaUuuUun C
IHepruu 3aTpaTaMu IHeprmm

1. pluq)q)ygu} 1. MOoHHbIe HacocCbl
2. OcMmocC 2. darouuTtos

3. MnHouunTOo3
4. 9K30UuUTO3




MACCUBHbIN TPAHCHMOPT

_ANDPDY3UNHA - TtpaHcnopt BellecTB U3

obnactm C BbICOKOMU B HU3BKYH MUX
koHUeHTpauuio (O, u CO ).

2. OCMOC - andpysus
BOAbl U3 obnacrtu c 2(15)
MEeHbLUEeW KOHLEeHTpauum
coneu B obnacrtb € N o o158
BRIBOINN vt mogmnae | e
KOHUeHTpauueu; (Paboma ! . v it
. Angpysns
eblidesniumersibHbIX o s

MaccuBHLIN TPaHCNOPT



AKTUBHBIA TPAHCMNOPT

1) UWOHHbLIE HACOCbI - TpaHcnopT MOHOB
yepeas bernku-kaHanbl B MeMmbpaHe;

2) MAHOLUMATOS - nornolyeHne pacTtBOPEHHbIX
B BOJl€ BELLECTB;

3) PAITOLIMTOS — nornowleHue TBepabIX
yacTuL NMULLA;

4) IK30LUMNTO3 - BbiBeAeHME BELLECTB U3
KNEeTKW;



NMnazmanemma

NMAHOLIATO3

HacTuukm
nuLLM

3K30LMUTO3

DAIO- LUuTonnaama %9
uuT i
I"luuoqu'raguuu
nysLIpex

DarounrapHan
BaKyonk




Ecnv noMecTUTb KOXULY JIyKa B pacTBOp C
BbICOKUM coaepXXaHUeM COJfiv, TO B MUKPOCKON
MOXXHO HabnoaaTb OTCNOEeHUue npoTonfacTa
OT KJNIeTOYHOU CTEeHKU. P eKT nonyyuun

Ha3BaHue nnasamonuia. O6bLACHUTE 3

adphekrT.

1) W3-3a pa3Huubl KOHLUEHTpaunun cConen BHYTPU
KNeTKU U B pacTBoOpe BO3HMKaeT
OCMOTUYECKOe AaBrieHue;

2) Bopa yxoouTt U3 KNeTok, B pe3ynbraTte
npoTonnacT CXKMMaeTCA U OTXOAUT OT
KIETOYHOU CTEHKMN.



[TTTASMOJINS — otaeneHne npUCTEHOYHOro Cros
LUMTONMa3mbl OT NNOTHOM 0BONOYKM PaCTUTENBHOW KNETKK,
nog AeUCTBUEM MMNEePTOHUYECKOrO, NO OTHOLUEHUIO C
KNETOYHOMY COKY, pacTBopa.




Ona coxpaHeHUuA KNeToK annternmaribHoOu
TKaHU UX MOMECTUSIU B CTEPUSTbHYHO
ANCTUNNNPO-BaHHY Boay. OgHako
yepes HEKOTOpOe BpeMs BCe KNeTKH
pa3pyLUNnChb.

OO0BbACHUTE, novyemy?

1) KOHUEeHTpauusa BeweCcTB B KIeTKe BbILUE,
yeM B AUCTUNINUPOBaAHHOU BoAe ee BoAe.

2) Bopa, cornacHo ocMocy, noctynaeT B
KINeTKy, 00 beM KOTOPOU yBeriM4nBaeTcCHl.

3) lNop paBneHuem BoAbI NNa3MaTnyecKas
MeMOpaHa pa3pbiBaeTcs, KreTKa
nornbaer.




IlepeuucieHHbIe HUXKe NIPU3HAKKM, KpOMe ABYX, HC-
II0JIB3VIOTCA AJIA XapaKTepPUCTHKU U300parkeHHOH KJie-
TOYHOU CTPYKTYpbl. OnpenenuTe ABa NMPU3HAKU, «BbI-
rnajgarpue» U3 odbuiero cnucKa, M 3aruInuTe B TA0NHILY
M@PBHI, 10 KOTOPEIMU OHU VKAa3aHbI.

1) npugaeT KJaeTKe KeCcTKyIo hopmy

2) OTTPaHUYHUBAET KJIETKY OT OKPYKaloIlel cpeabl
3) obecrieyuBaeTr haronmnuTos

4) cayxuT matpuuen nas cuaresa PHK

5) obuazaeT u3bUpaTEeIbHON MOJYIPOHUIIAEMOCTHIO




Bce nepe"'mCJIeHHme HHXe NpusHaky, Kpome nByx, UCIIOJIB3YIOTCH AJIA ONMUCAHMUA
U300DaKEHHON Ha PHCYHKE CTpyKT

YPH xuerkn. Onpenenute mna IpU3HAKA,
«BBITIAJAIOIUX> U3 obImero CIINCKAa, W 3a0UImuTe B Tabmuny uudpsr, nox KOTODEIMU
OHW VKA3aHEL.

OTBerT: 14

1) cocTOMT M3 ABYX CIOER GEKOB ¥ AMIHIOB MEMKIY HUMHM
2) B COCTaB BXOAAT hochonnmums:

3) XOJIECTEPHHE IPUAAET IPOYHOCTD

4) TUNUABI OCYIIECTBIAIT TPAHCIOPTHYIO (DYHKIHIO

D) He TIPONTYCKAeT KPYIIHEIE H 3aPAKeHHBbIe MOJIEKYJIb




-\ Bee TePEHMCACHEBIE HIe
] TEPMHHbI, KDOMe ABYX, MCIO/ib3YIOT JJf OnuCaHHA

pponecca, 1300 paKEHHOro
43 00mero CHIUCKA, U 3annzfngzcg HKe. OnpesienuTe /iBa TEPMUHA, ¢ BhINANAIOULME?
Tabunny uudpel, MoK KOTOPHIMU OHN yKa3aHbl.

g IR “ OrBeT: 12

1) IIMKOIHS
2) GOTOCUHTES

3) SHAOLUTO3
4) meMbpaHHBlil TPAHCIOPT
5) baroruTos



3apaHusa EN3 no buonorum 2020 (ocHoBHaA u pe3epBHas BOSIHA)

NNTMHUA 23 - SAOAHUA C PUCYHKAMU

Onpepenute, Mmoaerib CTPOEHUSA KAKOU KIeTOYHOU
CTPYKTYpPbIl N300paxeHa Ha PUCYHKe, MOJIeKYJbl KaKoro
BewecTBa 0603HavYeHbI uucppoun 1? KakoBa hpyHKLUNA B 3TOU
CTPYKTYpPbI?

Kakasa ocobeHHOCTb CTpoel-wm

1) Ha pucyHke u3zobpaxeHa moodesib niasmamu4eckou MmeMmbpaHbi

2) o0 yugppou 2 usobpaxeHa mosiekyna ¢ghocghosrunuda;

3) OcHogHas ¢hyHKyus1 hocghosnnunudHO20 CI1051 - CMPYKMypHasi (cmpoumersibHasi);

4) Hanu4ue e ¢ghocghosiunude nossipHbIx 2uGpPOPUIIbLHbLIX 20J1080K
(ompuyamernbHbIU 0ocmamok ¢hocOPHOU KUCII0MbI) U HEMOJISAPHbLIX
y2s1e8000pPO00HbIX 2UGpPOPHObHBLIX X80CMOE8 (0OCMamKuU XUPHbIX KUcsiom) -
obecneyusarom nocmpoeHue 6UMOsIeKYIISIPHO20 CJ1051 MOJIEKY 1.



2) UUTOIIIASMA

IJTO NonyXxuakaa cpeaa KneTkuy,
cocTosLlan u3: 1. rmanonna3mMbl (ee
OCHOBHOE€ BelleCcTBO, rAe NpoxoasnT




HermocTosgHHbIe

[loryxuakas cpesa KieTku, KoTopas /7 CTPYKTYpHI B BUIe

copepxut OPIraHONAbI U BKAKYEHWUS TPaHyI (KanMaH,
IJIMKOTEH, 6eJ11<H) u
[TocTostHHBIE M 00SI3aTe/IbHBIE KalI€JIb (H(HPH, Macna)

KOMIIOHEHTBI, UMeloLIle
OIIpeie/IeHHYIO CTPYKTYPY U
BBINO/IHAOI Ve )XU3HEHHO BAXKHbIe

yHKIMH




OYHKLUN LUTOMJIA3MbI:

1) MeCcTO XpaHeHUsA ONONToOrM4YecKmnx
MOJIEKYN N BKINHOYEHUN;

2) cpepa onsa npoTekaHus
OnoxnmMmmyeckux peakuum;

3) TPAHCMNOPT BELLECTB;

4) nopaepxaHme romeocTa3sa (pH,
BOAHO-COJIeBOro pexum).



OOHOMEMBPAHH
blE
OPIrAHOMODbI



OQHOOIMIASMATUHECKAA CETb
(PETUKYITYM) = 3INC

CeTb KaHaroB M NOJIOCTEU, KOTOPbIe BETBATCA NO
KIeTKe, TakKe CBA3bIBalOTCA C AAepHOU MeMbOpaHoM.
HenaTt KneTKy Ha KOMMNapPTMEeHTbI.

Pnbo

COMbI
MemO

paHa

\\‘

‘ A \

MMAOKAA




LUMTO30/b

nepokcucoma
ALPbILLKO

nApo pubocoma

BE3UKYNa

MWUTOXOHOP WA

LIepPOXOBaThIK }
3HA0NNA3MATUYECKNH

PETUKYNYM

rnagkuit
3H0MNa3MaTUYe CKUNA

peTUKYYM




PazHoBugHocTun IAlMNC

 napkas LLlepoxoBaTas
Tun JI1C | (arpanynapHas

\ (rpaHynsapHasn)

Ocob6eHHo| HE copepxur CoaepxuT

cmu PNO6OCOMBI PNO6OCOMBI
CuHTe3 CuHTe3 bOernka

nMNngoB U (Ha
®PyHKUUU | YrNeBOAOB, punbdocomax),

TPaHCNOPT UX

TPaHCNOPT UX




SHAOMMNa3mMaTn4eckum ApepHaa obonoyka
PETUKYITYM







Kakou memoO no3eosisiem onpedesiums
xopouwo pazeumyro wepoxoeamyro IIC e
noadxxesiydo4yHou )xene3e? [losicHume ¢ 4yem

3Mmo cesi3aHo.

1) MeToa — aNeKTPOHHOE MUKPOCKONMUPOBaHM

2) NopXenyaodHas XKenes3a Bblaensiet ropMoOHb
6enkoBoun npupoabl (MHCYNWH U IMIOKaroH) n
depmMeHTbI (MO CTPYKTYpeE 6enkum).

3) Ha membpaHax wIAINC HaxoaaTcAa pubocombl,
KOTOpPbIe CUHTE3UPYIOT OesiK1, KOTOpble BXOOAT
B COCTaB NoAXerya404YHOro coka u ropMOHOB.



AIMNAPAT INoJibAXW

MeMOpaHHbIX NMONMOCTEN
OTLUHYPOBbLIBAKOLMNXCA C
HUX MUKpPONY3bIPbKOB
(nn3ocom).

B 6onbwomM Kostludyecmee Haxooumcsi 8 Kiiemkax
pa3sIuYHbIX Xesné3 (noo)xes1yooYHasi xeJ.)



PyHKUUM Al :

1) CuHTE3 Nn3ocowm;

2) YyacTByeT B Be3UKYNAPHOM TpaHcnopTe —
yrnakoBblBaeT BelecTBa B MeMOpaHHbIe
Nny3bIPpbKU U cekpeTupyet nx U3 KneTku.

3) HakonneHune, MoaepHMU3aumna U ynakoBka
opraHuU4YecKux BeLlecTB (B BUOe rpaHync
CeKpeToM), KoTopble ObIFfI CUHTE3UPOBaHbLI B
Apyrux opraHoupax.



Besukyna

LincTepHsl

ObpasoBaHWe Be3UKybl



Bce mepevyMCIeHHEIe HIDKE NDHUBHAKH, KpPOMe
ABYX,  MCIOJb3YIOTCH AN  omMcaHmsg
n300paKEHHOM HA DUCYHKE CTDYKTYDEL.
OnpezjenuTe ABa NPU3HakKa, ¢BbBIIAZAXOIUX »
n3 O0MIero CHMCKA, W 3aNUIINTe B TaGuuimy
u@dpsl, 10 KOTOPBIMHU OHM YVKA3AHEL,

1) B HEM J03PEBAIOT CHHTE3UPOBAHHbBIE GEJIKA

2) OpraHoM] OrPaHMYeH ABYMs MeMOpaHaMmu

3) Haubosee DABBUT B KJETKAX IKEJE3HCTOro
MUTETNA

4) (hOpMUDYET CEeKPETOPHBIE NIYV3bIPbKH

9) K MeMOpaHe NPAKPeNISIOTcs pubocoMb

OTBerT: 25
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8 BCe nepeyncneHHbie HUXE NPUsHaKkK, KpoMe AByX, UCNoNb-

w—3YIOTCS A8 ONKMCAHUA W3OOPAXEHHOr0 Ha PUCYHKE opra-
Houaa knetku. Onpeaenvte asa npu3Haka, «BbinagaoLmes
ua obwero cnucka, u aanuwure 8 Tabauuy undpbl, COOT-
BETCTBYIOWME BbIOPaHHbIM OTBETAM.

1) opHomembpaHHbIi OpraHoua

2) COCTOMT M3 MUKPOTPYBO4EK

3) HakannuBaeT CUHTE3NpyeMbie Bewectea _
4) 3pecb npoucxoauT obpasoBaHve NEpPBUYHLIX NU30COM
5) yyacteyer B 6uocuHTese Henka

OTBerT: 25



Ha anekTpoHHbIX MUKpodgoTorpacdpmsax
HenpoHoB ObLINO OOHapyXxeHo donbLioe
Konn4yecTtBo MeMOpaH annapaTta Flonboxu.
OO0BbACHUTE ITO ABNEeHne, UCNOSb3yA 3H
dyHKuuax Al B KneTke.

1) Mepepavya HepBHOro MMNynbca C HEMPOHA
Ha HEMPOH NPONCXOAUT C NOMOLLLIO BbIOpOCa
HeMpo-MmeaMaTopoB — OHU CUHTE3NPYIOTCH B
HEUpPOHe U BbIOpaCcbIBAalOTCA Ha NMOBEPXHOCTb
KNeTKu.

2) BLIHOCOM U CUHTE30M 3TUX XUMUNYECKUX
BellecTB Ha NOBEPXHOCTb KIEeTKU U
3aHunmaeTcsa Al
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JTIM3OCOMDI

IInzocoma - aTo

MEMBPA
HA BaKyoOJib, BHYTPMU
KOTOpPOW HaxoAasaTCH
®EPMEHT pacTBoOpAroluine
bl (rmaponuTuyeckue)
doepMeHThI.
PYHKLINN:

1) YyacTtve BO BHYTPUKIIETOYHOM NULLEeBapeHnmn
(npu cnusaHnm ¢ hparounTapoHOUN BaKyorblo);

2) PaspyLwieHune cTtapbix opraHonaoB (ayTodharus)
UIn Lienion KneTku (anonTto3).

3) 3awnTHas — nepeBapuBaHue YyxXepoaHbIX

___areHTOR.




NMEPBUYHDIE

/

JIN30COMDbI

N\

BTOPU4YHDbIE

Menkue
Nny3bliPbKMU,
KoTopble
OTLIHYpO-
BbiBatoTCA OT Al

l

Ob6pasyloTca npum
CANAHUU 1YHbIX
NIN30COM C
cybcTpaTtom,

noanexKawmm
pacwenneHuio.

——>{ AYTONN30CO |

el

Coapepxar
pa3pyLeHHble
opraHensnbl
KINeToK

OCTATO4HbLIE
TENIbUA

l

Copepxat
HenepesapuBaeMblu
MmaTepuan




S

v

AL OCTATKM

I'II/II.I.I,EBAPI/ITEJ'IbHAFI BAKYOJ'Ib

nepBmnyiHas rin3aocomMma
<+

c¢haro- unu nMHoUuUTapHasa Bakyosb




» KPOMe IBYX, nenonssyiores AR ONucay,
‘ cany;

KH 1poreccos, Onpegennre ABa Ipusy
aKa,

T muhp
abJauy mu BbI, TI0X KOTODb My

OTBerT: 25

1) oGpasoBanue JTA30COM
2) oxucnenue opranundeckux semects g0 H,0 u CO,
8) camsiHue TMUILEBOro IMy3BIPBKA C JIU30COMOM
4) OTHOMKOBEIBAHUE JH30COM

| 5) B CTDOGHUU BEIAEJITIOT KPUCTHL 1 MATDHKC

L) . '



Ha 3NTIeKTPOHHbLIX MUKpPO@OTOrpadmuax
BpeMeHHbIX TKaHeu 3apoabliwia
OOHapy>XeHO MHOro JIU30COM.
OOBLSACHUTE 3TO ABNEeHne, CNOJb3yA
3HaHUA 0 PYHKLUMAX JIU30COM

1) JInzocombl — 3TO Ny3bIPbKU, KOTOPbIE
cogepxaTtb (bepMeHTbl, pacwennsarowme
nonvnmMmepbl 4O MOHOMEPOB.

2) TakxKe NM30COMbI MOryT pa3pyLllaTtb
OopraHouabl N BpEMeHHbIe TKaHU, KOTopble

€eCTb y 3apoAbilla.



[Touemy (hepMeHTbI TIU30COM
oOpa3yroTCcs Ha rpaHyIAPHOWN

1) Ha rpanynsapHou 3N C HaxoanaTca
pndéocombl
— OHU U CUHTE3UPYIOT hepMeHThI (ece
ghepmMeHmMbI Mo cmpykmype — amo b6esiku).

2) Oanee n3 3lMC depMeHTDI

TPaHCNOPTUPYHOTCA B annapat lonbaxm,
roe OHU TpaHCPOPMUPYIOTCA U

yNnaKoOBbIBAKOTCAH B NY3bIPbKN — JIN30COMDbI
U oTAEeNATCH.



NMEPOKCUCOMDBI

IJTO MeMbpaHHble NY3bIPbKMY,
coaepxaljue Habop
epMeHTOB (KaTanasa u gp.),
KOTOpPbIe HeEUTPaANU3yIoT
TOKCU4Hyto H,O,
POMEXYTOYHbLIN MPOAYKT NpwU
OMOXMMHNYECKNX peakuunax),

kaTanusupys ee pacnag Ha H,O

I[lo6aBbTe UHGopmaLmio @ chaTHoh’
CTOPOHbI paboyei TeTpaau!



BAKYOINW

EJIbHAA
KNETIKA

N A ATI ‘T

FAU

B monogou knetke (1) - MHOro MenkKux BakKyorseu, no
Mepe cTapeHUs KNneTKU (2) — BaKyosiv CrinBaloTcA B
OOHY KPYMNHYIO, 3aNONTHEHHYHO KINEeTOYHbLIM COKOM
(copepXxuT BOAY, MeTabonunTtbl, caxapa, MTUrMeHTbl);
Ob6ecrneyusaem myp2op Kjiemku
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MoXxeT UMeTb HeCKOJIbKO DVIHUD Dal\yu.llcn ' -

1) CokpaTuTenbHas (BbigenuternbHas) —

BblKa4yMBaeT U3NULLKN BOAObI Y NIPeCHOBOOHbIX

npocmeuwiux

(y MOPCKUX OHU omcymcmeyrom!),

2) NMuweBapuTtenbHas (paro-, NIMHO-,

ayTodarouuTapHas).



| PUDHAA RJIIETRKRA

Bakyonb nmeet KanneBugHyro
doopmy, HakannmBaeT
MeTa60.r| UTbIl N TProHaskneTia  suommmanmecos

Pu6ocomsi Bakyonb
NPOAYKTbI pacnaga, -
mMem6paHa / S \\ MutoxoHapus

ObecneuunBaeT Typro

Nusocoma
Anpo
C AAPbIWKOM
Annapar Ob6onouka
Fonbaxu (kneToyHas cTeHkKa)

3anac nutarenbHbIX
BelecTs (FNUKoreH)

LeHTpuonu



ABYMEMBPAHHDbIE
OPIrAHOUODbI

(MumoxoHOpuu u
rnjaacmuosbl)



YepThbl CXoacTBa:

1) U3onupoBaHbIl OT UuTonnasmMmbl ABYyMS
MeMbOpaHamu,

2) UmeroT cobcTBEeHHYO KonbueByo OHK,

3) CnocoOHbI AennTbes,

4) UmeroT puboCcoMbI (MOryT CUHTE3UPOBATb
CcOOCTBEHHbLIEe berikun),

5) MoryT cuHTe3upoBaTb ATO,

6) AIBNAOTCA NONyaBTOHOMHbLIMMU (3a c4em rnMyHKMose
2-5).

7) BHYyTpeHHAA meMmbOpaHa nmeeT BbIPOCThI,
yBeriuimBa-oLme ee padbouvyyro NOBepXHOCTb. TaKxe
B Hee BCTPOEeHbl pepMeHTbI, KOTOpble
obecne4ynBaroT OUOXMMUYECKME NpeBpaLLeHns B
3TUX opraHouaax.



MUTOXOHOPUU

«JHepreTuyecKkme CtTaHUUnN» KNneToK rpnbos,
XXUBOTHbIX U pacTeHun. Umerot
ABYyXMeMOpaHHOe CTPOeHUue: BHeLUHSAS
MemMOpaHa rnagkas, BHYyTpPpeHHAA — obpa3syerT
BbIPOCTbl — Kpucmbi. B Mampukce
MUTOXOHAPWUUN HaxoaAaTcAa (hepMeHTbI,

MOJIEKYNbI

§ KOnbl W




MTAHK Pubocombl  Matpukc HapyxHaa BHYTpeHHAR
\\ | membpaHa membpaHa

Monekynbi KpucTbl MexmembpaHHoe
ATO-cuHTa3 bl NPOCTPaHCTBO

PYHKLINA: ObpasosaHue monekyn AT® (ans atoro
NCNOJb3yeTCA IHEepPrus, BblAenAlowWwasacs npum
OKUCJIeHUMU (pacLuenneHnmn) opraHn4ecKknx
coeauHeHuun po CO, n H O). = Yyacmue e
KUCJIOPOOHOM 3marie 3Hep2emu4ecKo20 obMeHa

DKU UmeJibHOe QocoQopusiupoearHue u. hpeocaj.:




I[lobaBbTEe pUCYHOK C 06paTHOM
CTOpPOHbI paboyei TeTpagn!

pUEOCOMA EAYE849 4 1y

MATPUKC

APy 49
MEMELA1A BHYLTP. MEM 7.4 1A
(KPucrs)




W 101

| Bee mepeducaeHHBIC Hy
o 2 "¢ IIPU3HAKH, Kpome gByx, Hen
n300PaKEHHOT0 Ha DHCYHKe oprag » PUNOIB3YIOTCH s omucaHus

on
«BEINAJAIOLIMX» K3 06merg CITACKa, ¢ 33?11;;:“1{14. Onpegenure ABA TIDH3HAKA,
b
OHYl YKA3aHEL 7€ B Tabnuny nudprr, nox koropsivu

OTBerT: 12

1) peakouu npoucxomnar e 3arparoir ATd
2) CONEPKHUT CKIAAKY BHYTPEHHE! MeMODaHbI — THIAKOMIbL
3) MaTPHKC COTEPIKUT (bepmenTLI

4) coniep:KuT pHOOCOME] bakTepuassHoro Tuma
D) MMeeT CBOX KOMBLIEBVIO




1lo4yeMy HEKOTOpPbIe Y4eHble CYHUTAKOT 4YTO
MUTOXOHAPWUN NPOU3OLLUSIN OT APEBHU
npokapuot? HanuwuTte 4
AoOKa3aTenbCTBa.

[laHHblIe YepTbl CXOACTBa MUTOXOHAPWUMN C
npoKapnoTamMu NO3BOJSIUIIN BbIABUHYTb
CUMOUOTUYECKYIO TEOPUIO MPOUCXOXKAEHUS
3YKapUOTUYECKOM KIEeTKMU:

1) Hann4ymne y MUTOXOHAPUU COOCTBEHHOIO
reHeTn4yeckoro matepuana B suge konouesou [HK,
pacnonoXeHHOU B MapTUKCe

2) MuTOXoHAPUN MOTYT CUHTE3UPOBaTb
coOCTBeHHbIe bernikm Ha pubocomax. Umerot
pndocombl baKkTepuanbHoro tuna (70S);




1lo4yeMy HEKOTOpPbIe Y4eHble CHUTAKOT 4YTO
MUTOXOHAPWUU NPOU3OLUSIN OT APEeBHUX
npokapuot? HanuwuTte 4
AoOKa3aTenbCTBa.

3) MuToxoHOpPUU TaKXKXe CNOCOOHbDI K
OnHapHoOMy AeneHuro (OHO MOXeT
NPOUCXoaAnTb HE3aBUCUMO OT CaMOM
KIeTKW);

4) MNTOXOHAPUN NMEKOT ABEe NOJSIHOCTLIO
3aMKHYTble membpaHbl. [1pn 3TOM BHeLLHASA
cxoaHa c MeMbpaHamMu BaKyornem,
BHYTPEHHAA — DaKTepumn.



Moyemy B KneTKax Nnomxenyao4HoMn xenezbl

(8%), neyeHu (18%) n cepaua(36%)
pa3nnyHoe coaepxaHne MUTOXOHOPUY

1)MutoxoHAPUN ABNAIOTCA IHEPreTU4eCKUMHU
CTaHUUAMM KNEeTKU, B HUX CUHTE3UPYHOTCA U
HakannuBarTcsa Monekynbl AT®, no3TOMY UX
KONIM4eCcTBO 3aBUCUT OT MeTabonM4eCKon akTUBHOCTHU
KINEeTKMW.

2) AnA NHTeHCUBHOMN pPadboTbl cepae4YHOU MbILULbI
Heo0XxoAMMO MHOIO 3HepPrun, NO3TOMy coaepKaHue
MUTOXOHAOPUN B ee KIeTKax Hanbonee BbICOKOE;

3) B neyeHun KOonn4yecTBO MUTOXOHAPUMN MO CPABHEHUIO
C NOAXXenyAao4HOM Xene3ou Bblille, Tak Kak B Hen naet
oofiee MHTEHCUBHbLIN OOMEH BellecTB.




NMANACTWADbDbI

XapaKkTepHbl TONbKO ANAA pacTUTENbHbIX

O

XpomonnacTbl

Copepykar pa3/inyHble
MUrMeHThbI (KAPOTHUH,
KcaHTopuUII),
NPUAAIOT OKPACKY
LBETKaM U MJI0JaM;

Copeprkar 3e/1eHbIH
NMUIMeHT XJIOpo UL,
OCYLIECTB/ISIOT

dorocunTe3s;

becuBerHbie, He
coaepar IUTMEHTOB,
HUX HAKAM/IMBAeTCsA
Kpaxmaiu. Haxoasrces
JlenkonnacTbl yalue B NoA3eMHbIX
opraHax (K/iyoHH,

JIYKOBMIIbI).




B3anmonpeBpalleHus
nnacTtuva:

|)JlenkonnacTbl B xnoponnacTtbl (mo3eneHeHue
KnyoHen kapTodens Ha cBeTy), 0OpaTHbLIN
npouecc NponcxoanT B TEMHOTe.

2)XroponnacTtbl B XpoMonnacTbl — NOXenteHne
NIUCTbEB U NOKpacHeHMe NNoaoB.

3) HeBOo3MOXXHOe TONbLKO NpeBpaLlieHne
XpPOMOMJIacToB B XJioponfacTbl UNun
rienkonnacTbl.






B3anmonpeBpallieHus
nnacm.q




Xnoponnact | XpomonnacTt .
Bua JlenkonnacTtbl
bl bl
Xentbin,
LiBeT 3ereHbIn OpaHXeBbIU becuBeTHbIN
WU KpaCHbIN
NMurmeHT NMurmeHT ecTb
NMurmMeHT NMurmeHTa HeT
xnopodunn | (Hanp. KapoOTUH)
MecTtoHax | 3eneHble YyacTtu KopHu, KnyoHu,
LiBeTkun, nnoabl
oXaeHue pacTeHus KOpHeBMLla
NpuBne4vyeHune MecTo
Co3paHue 5
onbinUuTenen n OTIIOXEeHUS
PYHKUUA = OpraHUYecKux
pacnpocTpaHn-| NUTaTesibHbIX
BellecTB 5
Tenu BellecTB




lloyeMy OCeHbIO U3MeHsIemcs
OKpackKa Jljucmbea?

OceHbIO NponUCXoouT paspyLleHue
xnopodunna n 60nbLWKUHCTBO
XfioponfacToB NpeBpaLla-loTcA B
XpoMonnacTbl, KOTOpble U NPUaaroT
JINCTY OPaHXEeBYHO \ KPaCHYI0 OKPacCKy.



OYHKUNA XINNOPOMIACTOB:

YyacTtByeT B pOomocuHmese -
obpa3oBaHMe U3 HeopraHU4YeCcKunx
BewecTB (CO, n H, 0O), noa
AeNCcTBUEeM 3Heprmm cBeTa,
opraHu4yeckKux BeLlecTB (NpuUum,
rnroko3bl - C H O ). = Yuacmue e

6 12
naacmu4yeckKkom obmeHe!



CTPOEHVE XNNOPOIMJACTA:

()
CTPOEHME CTpoeHme a3a
¢doToCHHTE3Aa
BHympeHHee
npocmpaHcme| pPUOOCOMBI, KOSbLieBasi
TeMHoBas
o OHK v 3epHa kpaxmana.
= cmpoma
TunakouOdbki (MOHETKH),
KOTOpPbI€e YIOXeHbl B
Mem6paHbI 2paHbl (ctonoukn). ECtb | cBetoBas

JiaMeJlJibl — 3TO

YAJIMHEHHbIEe TUakouabl.




Nivnuaxas kanns



I[lobaBbTe pUCyHOK C obpaTHOH
CTOPOHbI pabo4eyi TeTpaau!

LN YE B4
i

THUAAK Oﬂcy

AT THEA LS
TErL 9444

ALY #4799
MENG/A 14



OcobeHHOCTU, KOTOpbIe
yBenninBarT 3dhheKTUBHOCTbL
doToCcuHTE3A:

1) MoryT nepemMeLlaTbCs NO KfNeTKe C TOKOM
LuuTonnasmbl, pacnonarasacb
nepneHauKynspHO COfIHeYHOMY CBETY ;

2) BHYTpeHHAA meMmOpaHa C BbipacTaMum
(rpaHbl), yBenuumnBarwLwme ee padbouyro
NOBEPXHOCTb;

3) Mpu UHTEHCUBHOM OCBeLLEeHUUN MOTyT
pasMHoOXaTbCA NYTEM AeneHus (pennukaums
kKonbL. JHK)



[lepeuncrensle HUxE IPUBHAKH, KPOME [IBYX,
HCTIONB3YIOTCA A OMUCAHUS CTPOeHUS M (YHK-
1Mi u3o6paskennoro opranonsa kaerku, Ompese-
JUTE JiBa MPH3HAKA,¢BBIMAAANOIUE» U3 00LIEro
CMUCKA, ¥ 3aUIIuTe B TabMULY UHPBI, MOJ KOTO-
PBIMH OHM YKA3aHHI, R,

1) pacuenisier GHOMOTUMEDE! HA MOHOMEDBL | .
2) HakanausaeT MoJekyan ATD

3) obecreunBaer HoTOCHHTES

4) OTHOCHTCA K ABYMEMODAHHBIM OpraHonzam

9) 0621818€T OJYABTOHOMHOCTHI)




6 YCTaHOBUTE COOTBETCTBME MEXAy OpraHOMAaMu KINeTku, OO03HAYEHHBIMU Ha PUCYHKaX undpammn

= 1, 2, ¥ NPU3HAKaMK, KOTOPLIE UM XapaKTepHbI: K Y v
v &y ; K KaXO0W No3vuum, naHHOW B8 nepsom cronbue,
noabepuTe COOTBETCTBYIOLLYIO NO3ULMIO U3 BTOPOro cTonbua. e

A
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MPU3HAKWU OPrAHOWZb! KNETKWU
A) coaepXuT Tunakouabl 1) 1
B) nmeer KpucTbl 2) 2
B) umkn Kpebca nporekaer B maTpukce
) obpasyetca KUCNopoa OTtBerT:
1) cuHTe3aupyerca rnikKo3a 211221

E) npoTekaeT peakuusi OkucauTensHoro ¢ocdopu-
NUPOBAHUSA



A QP O — ne aBnsercs opranonaom

JTO BaXKHeULlaa CTPYKTypa, T.K. COACPXKUT
xpomamuH (Humu [1HK), B KOTOpOM 3aKoAUpPOBaHbI

BCe CBOMUCTBA KINeTKW.

Huwmm JHK



[lpoLiecchl, npoucxoasiive B aape:
1) Pennukauua OHK,
2) TpaHCKpUNUUS }
3) ObpasoBaHue cy
pnbocom.

Peakynn MaTpu4yHoro cuHTesa

beanHULL

PYHKLUU Aapa:
1) XpaHeHne HacneacTBeHHOU

MHQOpMaLUK;
2) Perynaums obmeHa BELLECTB B
KNneTke.



Cmpykmyp

CmpoeHue u cocmas

a sdpa A —— PyHKUUU CMPYKMYpPbI
fpepHas HapysHas 1 BHYTpeHHAR OOMeH BelecTB Mexay
MemMOpaHa coaepXxuT >
o0ornou4kKa AOPOM U UUTONIA3MOM
nopbl
Hykneo-
TnasMa = XXupkoe BewecTBO, Bero| BHyTpeHHAA cpeaa
- cocTaBe — 6enku, sapa — HakonrneHwe
AA0EPHbLIU
depmeHTbl, HK BellecTB
COK
AppbIWKo YnnoTtHeHue B Agpe Cunres pPHK u
AP AP cyb6eanHunuy pubocom
Bo Bpems geneHus
XpomaTuH XpoOMaTuH Copepxut
_ HK cnupanu3syeTcsa B HacneaACTBEHHYHO
=HuTn ;i xpomocombl (AHK + nHdopmauumio

0enok);




KakoBo cTpoeHue n pyHKUnU
obono4yku sgpa?

1) OTrpaHMuYMBaeT Kapuonnasmy n xpomar
LUTONNasMbl.

2) COCTOMT U3 HAPY>XHOUN N BHYTPEHHEeN MeMOpaH,
CXOAHbIX MO CTPOEHMUIO C NyIa3MmaTu4ecKoun
MemMbpaHoun — cocTouT u3 chocchonunmnaHoro omucnos
N 6ernkKoB C peuenTopamMu, KOTOpble pacno3HaroT
BellecTBa, NocTynarwume B A4po0.

3) UMeeT MHOro4YMcrneHHble Nopbl, Yepe3 KoTopble
nponucxoamt ooOMeH BelecTB Mexay SAPOM U
LUTOMNJIa3MOM.



HEMEMBPAHHDI
E OPTAHOWUODbI



PAUBOCOMDI

MAIJIAA
CYBYACTULA

n
LLEHTP

BOJNbLUAA
CYBYACTULA

®YHKLUUA

CuHTe3 6enka B
dyHKLUMOHANBLHOM
LeHTpe

OHu He uMelT MeMOpaHHOro
CTPOEHUSA U COCTOAT U3 Oenka u
pPHK.

Cyb4yacTtuubl o0pa3syrorca B
AapbIwkKe.

HaxopgsTcs B:




Punoocombi

CUHTE3WMPYEeMbIA Benok

aMWUHOKMCNOTI '

—r \ 9, : TPHK

- )\ bonbwasn cybbeanHuua Q
e\ y

\;;; .-.\’ -




OTBer: 2
] Bee nepegncngnnme HIKE IPUBHAKH, KPOME /IBYX, MCIIONL3YIOTCH AJ18 onncgmm
n300paKEHHON HA PUCYHKe CTPYKTYPHI Kjaerku. OupegennTe JBa IpPH3HAKA,
¢BBITIAJRIOMMX» U3 0DINEro cuucka, ¥ 3AMHIIATE B Ta0aIuLy wudpsl, 110 KOTOPHIMHU
OHHM VKA3aHBI,

1) cocrout U3 PHK u 6erkos

2) COCTOMT U3 TPeX CyOBemuBnI

3) CHHTE3UPYETCHA B I'MAJIONIIA3Me

4) ocylIeCTBIACT CHHTE3 Denka

5) MOKeT IPUKPenIATsCH K Membpame DIIC




Bee
epeuncliex
Hble HUK
CTPYKTYDBI, n306paméHH0§ ::Haﬁaxn’ KpOMe ABYX, UCIIOJNb3YIOTCA IS ONHCAHN
13 061mero ¢ pucyHke. Onpegenn "
i) Te BA NPUBHAKA, «BBIII
» X 3aIUIIUTe B TAOMMIYY HU(PBI, TOA rco'ropw\;n onnasf;;?s?:g

OrBer: 45

MHOT'OUHCJIEHHBIMH pubocomaMu
OMHAKOBBIE MOJEKYJIbI benka

eTcA TPAHCAATMA
b MOJIEKYJIBI DeJIKOB

1) obpasoBaHa
9) obpasyroTeH

3) ocy1ecTBIA
4) Ha aPHK HaHu3aH

5) ofpasoBaHa KpucTamMy



Kaknm obpa3om npouncxoouT
chopmMupoBaHme pubocom B KrneTkax
3yKapuorT?

1) B KneTkax aykapuoTt punbocomsbl chopmupy
B AApe, B obnacTtu agpblIlkKa.

2) Ha OHK cunTe3unpyetcsa pPHK, K koTopou 3aTtem
npucoeauHATCA 6eriku, NocTynuBLLUME B AP0 U3
LuTonsnasmbl.

3) U3 pPHK n pubocomanbHbIX 6enKoB 00pa3yroTcs
cyobeauHuubl pubocom, ganee oOHM BbIXOAAT U3
Aapa B uMTonnasmy, U 3gecb 3aBepLuaeTcs
chopmmnpoBaHune NONTHOLEHHbLIX PpUOOCOM.



B yemMm nposBnsieTca B3auMOCBSA3
B3aUMO3aBUCUMOCTb MUTOXOHA
n pudbocom?

1) PYyHKUMA MUTOXOHAPUN — cuHTEe3 AT® 3a cuet
3Heprumn, BbICBOOOXAaroLencst nNpu OKUCIEeHUN
OopraHM4vecKkunx coeguHeHun. flaHHaa aHeprua naet
Ha CMHTe3 Oernka B pubocomax.

2) benkun, obpasoBaHHble Ha pudbocomax BXOOAT B
cocTtaB MemMopaH MUTOXOHOPUN — (hepPMEeHTbI,
KOTOpPbIe Y4aCTBYHT B KINeTOYHOM AbIXaHUMW.

3) MutToxoHapuu cogepxat pubocombl 70S, KOTOpbIe
TakKXXe OyaAyT CUHTe3npoBaTb Desfiku MUTOXOHOPUMN.



KINETOYHbIN LLIEHTP

KLl cocTouT u3 AByx LeHTpuorsneun (oovyepHss,
MaTepuHckKasn). Kaxagaa umeet LMNUMHAPUNYECKYIHO
dopmy, CTeHKN OOpa3oBaHbl AEBATbLIO TPUNeTamMmm
Tpybouek, a B cepeanHe HaXoaUTCA oagHOpoaAHOe
BelwecTBO. LleHTpMonu pacnonoxeHbl

 keomiemp  WPYT KAPYTY.

LleHT

puvone 1

OTCyTCTBYIOT
Y BbICLLUMX pacTeHuni!




PYHKLUMN:

1) YyacTByeT B OeJIeHUU KINEeTKMU,
oOpa3ys HUTU BepeTeHa
AeneHus;

2) Obpa3yeT UMTOCKeneT.




CHHbIE HIKe IPUSHAKH, KpoMe ABYX, UCIIOMB3YIOTCA AJIS ONUCAHNS
HbIX Ha PUCYHKAX cTpyKTyp. Ompeseute 18a MIPUBHAKA, «BBINAJAIONITE)
O CIIMICKA, W BALIMUIINTE B Ta0MUITY WHQPLI, N0J KOTOPEIME OHE VKa3aHsL,

AB BXOJAT MAPHBIE IeHTPHONN




LMTOCKEJIET

— CceTb OenKoBbIX HUTEU pa3HOW
TONWMWHbI, HAXoAsALWMNeCA B
uuTtonra3me:

1. Mukpompy6o4ku (cogepxaTt TyOynuH),
2. MUKpogusrameHmMbI (coaepXxaTt akTUH),
3. MPOMEXYMmOYHbIe MUKpogUuaMeHmbil,
4. MukKpompabekynsoi.



PYHKLUNWA:

1) BxoaaT B cocTaB LLeHTPUOIEeN,
PEeCHUYEK, XXIYTUKOB;

2) DOPMUPYIOT MEXKKIETOYHbIE KOHTaKTbI;
3) MpupaeT 3yKapnoTU4eCKNM KreTKam

dopmy M ynpyrocTb.

MukpoTpybouka

MukpodunameHT



OPIAHOULDI
NMEPEOBWXEHWUA cocToAT m3
MUKPOTPYOOUEK, MOKPbLITbIX

nna3smManemMmMmou
*)Keymuku — bonee onnHHbIE 0Opa3oBaHUS,

COBEpLUAET BpallaTenbHble ABWXEHUS (MPUM.:
y 3earieHbl 3erieHou)

*PecHUYKU — KOPOTKMUE, MHOTOYMNCINEHHLIE
obpa3oBaHus. N3rnbatrotcs BOTHOOOPA3HO, YTO
obecne4dymBaeT nyaBHoe N MeaneHHoe
nepenBuxeHune knetok. (MNpum.: UHgby30pus
mycaeribKa)



lMnaamamuyeckas
membpaHa

XXeymuk Mukpompyboy4ku

basanbHoe mersno AKCOHeMa

PecHuukm



NMPUMEPbI 3SA0AHUN
MO TEME
«OPrAHOMAObI
KNETKW»



-
O
o
-
C
O
Q
O
-
X



A4pOo




KneTo4yHbIN LeHTP




MUTOXOHAOPUA




AAMMNC
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Bce nepeyncrneHHble HUXe NPU3HaKu,
KpoMe ABYX, UCNONb3YHT ANA onucaHus
CTpoeHUs U PYyHKLNN
3HOOMNMa3MaTUu4YeCKoOUn CeTMm.

1) pacwienrneHve 6enkos

2) TPAHCNOPT BeLlecTB

3) okucnutenbHoe hoccopmunupoBaHume
4) cuHTe3 6enka Ha pnbocomax

5) pasgeneHue 4uTonsnasmMmbl Ha OTCEKMU



11221

YcTtaHoBUTe cooTBeTCBUE MeXay PYHKLUUAMU U

CTPYKTYpaMM KINEeTKU: K Kaxkgon nosmummn, naHHon B
nepBoOM cTonbue, noadepnte COOTBETCBYHOLLYIO
No3uunio U3 BTOPOro crtonodua

CTPYKTYPEI
1) kneTrounasa membpaHa
2) KJIeTOYHAaA CTeHKa
PYHKLIULN )

A) usbuparesbHas NPOHUIIAEMOCTD
B) ak TUBHBIM TPaHCIIOPT

B) nognepxkanue hopMbl KJIETKH

I') npuaaér JKEeCTKOCTh KJIeTKe

I1) cnocobHoOCTE K (haronuTo3y




146

BbibepuTe Tpu BepHbLIX OTBEeTa U3
lwecTu. B cCTpyKkTypy aapa
3YKapUOTUYECKOMU KNeTKN BXoAaAT
1) XxpomMaTuH

2) KNEeTOYHbIN LeHTP

3) annapat lonbaxu

4) AQPbLIWKO

5) uMTonnasma

6) Kapuonna3ma




121122

YcTaHOBUTE COOTBETCTBUE MeXAay

XapaKTeEPUCTUKaMU U Npoueccamu, 0603Ha‘-leHHbIMVI
Ha pucyHke oykeBaMmm Aunb. - ... :
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Cnaunanue CnusHue
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XAPAKTEPUCTUKH
A) 3HOoOUNTO3

b) ak3ouuTo3

B) nornowieHue TBepAbIX U KPYMNHbIX YacTuu,

') nornoweHune Xuaokux u pactBOpPEHHbIX YacTul
[1) BblaeneHve TBepAbIX U KPYMHbIX YacTuy,

m
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CnunaHue Causinue
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BbibepuTte oanH, Hanbornee
npaBunbHbLIN BapuaHT. B KneTkax
XUBOTHbIX Nofiucaxapuabl
CUHTE3UPYHOTCA B

1) pubocomax

2) nn3ocomax

3) aHaAonnasaMaTN4YeCKou ceTu

4) aape

5) Annapat lonbaxu



24531

YcTaHOBUTE nocnenoBaTesnibHOCTb
npoueccos, npoucxogsawmx npu
cdharouuTtose

1) nocTynrsieHne MOHOMEpPOB B LUTOMNIa3my
2) 3axBaT KrneTo4yHou memMmopaHou
nUTaTesribHbIX BELEeCTB

3) rnaponun3 nosiumepoB 0 MOHOMEpPOB

4) obpa3oBaHue parounMTo3HOro ny3bipbKa
BHYTPW KINETKU

5) cnusiHne (paroyMTO3HOro Ny3blpbka C
FIN30COMON



Bbi0epuTte Tpu BapmnaHTa. Kakme coyHKUMM
BbINMOJIHAET opraHoupa, n3oopaxeHHbIN Ha

PUCYHKe
1) CUHTEe3UpPyeT OopraHnyecKkue BellecTea U3
HeopraHu4eckux

2) pacwennsaeTt omononumepbl 40 MOHOMEPOB
3) HakannuBaeT 6enku, NMNuUAbI, yrnesoabl,
CUHTEe3npyeMble B KINneTKe

4) obecneymBaeT yNnakoBKY U BbIHOC BeLLeCTB U3
KINeTKn
5) OKUcH
HeopraH
6) yyacT
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Kakyro oyHKLMIO BbINOSHAKOT B KNeTKe

NepoKCUCOMbI? B oTBeT 3anuwiuTe
LMdpbl ABYX BEPHbLIX BAPUAHTOB U3 NATU
npennoXeHHbIX.

1) pacwenndaroT Nnepekncb BogopoAaa
depmeHTaMu

2) OKUCHAOT MMIOKO3y A0 YrrekKucrioro rasa
n BOAbI

3) OCyLLEeCTBNAT CUHTE3 OpraHNYeCKUxX
BellecTB

4) obpa3syrotca B an. Flonboxu

5) CUHTEe3UPYHT Noincaxapugbl U3
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Bce nepeyncrnieHHble HUXe NPU3HaKU, Kpome
ABYX, UCNOSIb3YIOTCA ANA ONUCaHUA
N300paXeHHOro Ha pUCyHKe opraHonaa KrneTku.

1) peakuuun nponcxoanT c 3aTpaTton ATO

2) coaepXuUT CKNaaKn BHYTPeHHeNn MeMbpaHbl —
TUnakouabil oz

3) MaTpuUKC coaepXnUT chepMeHTl
4) coaepxuT pnbocomsbl bakTepuanbHOro Tuna
5) umeeT cBoto KonbLueByro [1HK



MUTOXOHOPUW

OpraHouasl

MembpaHHBIE

JABymemOpaHHbIe

ITnacTuab

OTBeT:

OnnomemOpaHHBIE

Annapar l'onbmaxu

HemembpaHHbI€

IIIC

[Ty3bipbKku

JIuzocoMsl

Bakyonn
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BbiOepuTe ABa BepHbIX OTBETA U3 NATU U
3anuwuTe B Tabnuuy undpsbl, noa
KOTOPbIMM OHM YKa3aHbl. BbiOepurte
ABYMeMOpaHHble opraHesnsbl:

1) nnsocoma

2) pubocoma

3) MUTOXOHOPUA

4) annapat lonbaXxu

5) nenkonnact



221121

YcTaHOBUTE COOTBETCTBME MeXAy

XapaKkTepucTUKaMM U KNEeTOYHbIMU
opraHougamm:

1) komnnekc Nonbaxwu, 2) nu3ocoma.

A) obecneunBaeT BHYTPUKIIETOYHOE
nuieBapeHue

B) npeacraBnsaeTr cobon ogHOMeMOpaHHbLIW
ny3blpekK

B) cocTouT n3 nonocten n ny3bipbKoB

') obecneunBaeT moanuKauuio BeecTB

1) copepXuUT rmngponutnyeckmne epmeHTbl
EF) nANna2a2veT mMannaveCcuuCOMLI



O0BeKT

PacnosioxxeHue B KJIeTKe

DyHKIHS

(A) [luTonnasma buonornyeckoe OKHCIEHHE
XpOMOCOMBI (b) XpaHeHHe U nepeaaya
HACJIEICTBEHHOH HH(POpPMALIHH
OpraHu3Mma
Pubocomel [{luronnazma (B)

463

[MpoaHanusunpyunte Tadbnuuy «CTPYKTYypbI
3YKapUOTUYECKOMN KNneTKu». Aina KaXXaou A4YeukKu,
o00603Ha4YeHHON DYKBOM, BblbepuTe
COOTBETCTBYHLNN TEPMUH N3 CNUCKA.

1) rnnkonus

TpaHCNAUUA
4) MUTOXOHOPUU 5) TpaHCKpUNUUA  6) AQpo
7) untTonnazmMma 8) KnetouHbIUN LeHTD

2) xnoponnactbl 3)




Paccmompume pucyuku u ésinoHume 3a0anua 3, 6.




Kakoil nudpoii Ha pucyHKke o0003HaueHa CTIPYKTypa, OCYIIECTBIISIONIAS
BHYTPHUKJIETOYHOE [IIIIIeBapeHIie? 5

OtBeT: : 143123

VcTaHOBHTE COOTBETCTBIE MCEKAY IMIpPH3HAKaMII I CIPYKTIYpaMII  KIICTKII,
0003HaYeHHBIMII nn(bpaMn Ha PIHICYVHKE. K KaKI0I1 ITO3IIIIII, JaHHOII B IICPBOM
CTOHGHG, non6epure COOTBCTCTBYVIOLIVIO ITO3IIIIIO IT3 BTOPOI'O CTOJI6I_I8.

[TPU3HAKU CTPVK
A) penukanis 1) 1
b) sk3ommros 2) 2
B) mpucoennHeHne yrieBOAHBIX KOMIIOHEHTOB 3) 3

K [JIHKOIPOTeN1aM
[') TpaHCckpunms
J1) cuHTe3 MepBHYHOI CTPYKTYPHI OS/IKOB
E) docdopumupopanne 6eakoB

S
p—
i
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[lepevyuncrneHHble HUXe NOHATUS,

Kpome ABYX, UCMOSb3YIOTCA ANA
onuncaHuda LUMTocKeneTa.

1) oOpa3yeT KryTUKnN n peCHUYKHU

2) okucnurtenbHoe pocchopunupoBaHme
3) HemeMOpaHHbIN opraHoug

4) cCOCTOAIT U3 ODenkos

5) pennukauus



12112

YcTaHOBUTE COOTBETCTBUE MeXAay
CTPOEeHUEeM opraHoupga v ero BUOOM:

1) KNeTo4YHbIN LeHTp, 2) pudocoma.
A) cocTOUT U3 ABYX NepneHaAUKYnsaApHO
pacnosioXXeHHbIX LUIIMHAPOB

B) cocTonTt 3 gByx cyoneguHuu

B) o6pa3oBaH MUKpoTpybOoUHKamMum

') coaepxut 6enkun, obecnevynBaroLime
ABUXXEeHNEe XpPOMOCOM

1) copepXuT 6enKn n HyKrnemHoByro
KUCIOTY
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[lepeyncrneHHble HUXe TePMUHBbI, KpoMe
OBYX, UCNOSIb3YIOTCA ANA XapaKTepPUCTUKMN
opraHouaa KneTtku, o0o3Ha4eHHOro Ha
PUCYHKEe BOMNMPOCUTESIbHE
1) MeMOpaHHbIN OpraHou
2) pennuKaums 7
3) pacxoxpeHne XpomMoc(
4) UeHTpUonu

5) BepeTeHO AerieHus
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YcTaHOBUTE COOTBETCTBUE MeXAy
OpraHouaoM KIneTKu:

1) KNETOYHbIN LEeHTP,
2) coOKpaTuTenbHasa BaKyorllb,
3) MUTOXOHAPMUA.

A) yd4acTBYET B AeNeHUU KNeToK
b) cuHTe3 ATO

B) BblOoeneHme n3nuLlek XnaKkocTtu
') «KneTo4yHoe AbIXaHue»

[1) noapepxaHne NnocTosiHCTBa o6bema
KNneTokK

E) yyacTBYyeT B pa3BUTUN XXTYTUKOB U



21212

YcTaHOBUTE COOTBETCTBUE Mexay
XapakTepucTukamm n opraHovgamMmum KneTKu:

1) MUTOXOHAPMUA, 2) NTN30OCOMa.

A) rugponutTuyeckoe pacLienneHuve
ovononumepoB

b) okucnutenbHoe
docchopunmnpoBaHume

B) ogHoMemMOpaHHbLIN opraHouna

') Hannyuue KpUcCT

1) dbopmupoBaHme nuieBapuUTeNnbHOMU
BaKyoOJi1 Y XKXMBOTHbIX



YcTaHOBUTE COOTBETCTBUE MeXAay
OCOOEHHOCTAMM OPraHoOnAoB U UX

N300paKeHNAMM: K KaXXaou no3numm 3 nepBoro
cTondoua noabepute COOTBETCTBYIOLLYHO MO3NLUIO

OCOBEHHOCTH OPTAHOM/IBI

A) B cocTaB BXOJAT O€JKN M HYKJIEHHOBBIE 1)
KHCJIOTHI

B) yuacTByeT B leJIeHUN KJIeTKH

B) yyacTByeT B Ipoljecce TPaHCIAANHH

I') cocrout u3 6esKa TyOyIMHA

I1) uacTu oprasouzia GopMUPYOTCA B AAPE

E) yuacTByeT B 00pa3oBaHUM KIYTHUKOB

¥ PECHHYEK 2) ; g:% 7
.
212121
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YcTaHOBUTE COOTBETCTBUE MeXAy
Ha3BaHWEeM OpPraHouaoB U HarIUYUEeM UnNum
OTCYTCTBMEM Y HUX KITeTOYHOU MeMOpaHbI:

1) MeMOpaHHbIe, 2) HeMeMOpaHHbIe.

A) Bakyonu

b) nu3ocomsbl

B) ueHTpuonu

') pudbocombli

1) xpomonnacTbl

E) aHaonnasamatu4ecKknm peTukynym



21435

YcTaHOBUTE NocrieAoBaTeNbHOCTDb
pacnosfioXXeHUsl CTPYKTYP B 3YKapUOTHOMU
KNneTKe pacTeHUA (HA4YMHasa CHapyXxu).

1) nna3MmaTnyeckasa memopaHa
2) KneTo4yHad CTeHKa

3) Aapo

4) uMTonnasma

5) XpOoMOCOMbI



478

CTpyKTypH KJeTKH
O6bexT PacnoaoxenHe B KJeTKe DyHKIHA
(A) [IuTonnazma Cunrres AT®
I'panynsapaas (B) Tparscnopr 6enka
9HAOILIA3MATHYECKAadA
CeThb
KnerouHnsl#t mesTp [IuTonnasma (B)

NMpoaHanu3sunpyute Tadbnuuy « CTPYKTYpbIl KNETKN»,
3anofiHUTe NycTble AYeUKn Tadbnuubl, UCNOSb3YH
TePMUHbI, NPUBeAEHHbIe B CMUCKeE.

CnNUCOK TepMMUHOB U NOHATUMN:

1) oKUCneHme rnoKo3bl 2) pubocoma
3) pacllienneHne nonMmepos 4) MUTOXOHOPUSA
5) cuHTE3 BHMoMNONMMEpPOB 6) 5ApO

7) umtonnasma 8) obpa3zoBaHMe BEpPETEHA

ImFaYmaYRiIV.la)
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YcTaHOBUTE COOTBETCTBUE Mexay
XapaKTepucTukamum u opraHongamu:

1) xnoponnacrT, 2) MUTOXOHAOPUA.

A) Hanu4ne CTONOK rpaH
Bb) cuHTe3 yrnesonoB
B) peakunun guccumunauuu

[') TPAHCNOPT 3N1EeKTPOHOB, BO30YXAEHHbIX
dboTOHaMM

I1) cMHTe3 opraHM4Yeckux BeLLecTB U3
HeopraHu4yeckKmnx

E) Hannune MHOrouYMcrneHHbIX KPUCT



Paccmompume pucyHku u ésinoiHume 3a0anus 3, 6.

|

Kakoit nudpoil Ha pucyHKe 00O03Ha4YeHa CTPYKTypa KIETKH, HapyIIeHHe
00pa30BaHIA KOTOPOIH MOKeT IPUBECTU K MOMUILIONAN3AINN?
VYcTaHOBHTE COOTBETCTBHE MEXAY IIPpHU3HAKaMH H 3JIEMCHTaMII HIHTOCKEIICTA,

0003HaYEHHBIMI IIH(i)paMH Ha PHCYHKE: K KaKa0M ITO3HITII, JTaHHOH B IIEPBOM
CTOJ'I6I.I€, non6epHTe COOTBETCTBYIOIIVIO ITO3HUITUIO I3 BTOPOI'O CTOJI6I_Ia.

DJIEMEHTDBI
R MUTOCKEJIETA
A) 00pa3yroT BepeTeHo AeIeHNs L) &
b) y4JacTBYIOT B MBIIIIEYHOM COKpAIIeHUH 2) 2
B) o0pa3yroT pecCHUYKHI U KTy THKU
I') mognepxuBaroT (opMy MHKPOBOPCHHOK OTtBeT: 2
KHIIIeYHIKA 212112

J1) B3anMOAEINCTBYIOT C MIO3UHOM
E) BXxomsT B cocTaB LleHTpHOIei




221112

YcTaHOBUTE COOTBETCTBUE MeXAy
XapakTepucTukamm u opraHougamMmm KrneTku:

1) Aapo, 2) MUTOXOHAOPUSA.

A) 3amkHyTaa monekyna [1HK

B) okucnurenbHble PepMeHTbl Ha KpUcTax
B) BHyTpeHHee coaepXxXumoe —
Kapuonna3ma

') "MHENHBbIe XPOMOCOMbI

I1) Hann4yune xpomaTnHa B MHTEepda3se

E) cknagyaTtasa BHYTpeHHAA meMmOpaHa



456

KakoBbl 0COOEHHOCTUN CTPOEHUA U
dyHKUMU pnbocom? Bbidepute Tpn
npaBuUnbHbIX BapuyaHTa.

1) UMeT oaHY MeMbpaHy

2) cocToAT 13 monekyn [1HK

3) pacwennalT opraHnyeckue
BelllecTBa

4) COCTOSAIT N3 OOSNILLLOU N Manow
yacTtuuy

5) y4acTBYIOT B npouecce OMocuHTe3a
oenka



Bce nepeynucneHHblIe HUXe NPU3HaKu, Kpome ;aa§x,
MCNOJNb3YHTCA ANA onNncaHna (PyHKUNUN opraHernnsl,
aNeKTpoHHasa MuKpodotTorpacdpmna KOTopou
npepcraBrnieHa Ha pUCYHKe.

1) cUHTEe3 MeMOpaHHbIX 0enkoB

2) npeBpaLleHne 3Heprum ceeTta B IHEpruro
XUMUYECKNX CBA3EU INMIOKO3bI
3) oKucneHme opraHM4YeCcKkux BeLlecTB A0
HeopraHn4Yeckux Lo
4) copepXMUT CTPOMY 1 KONBLEBYIK

5) o6pa3oBaHue monekyn AT® /=

Y
S8 I ‘/.1}/
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YcTaHOBUTE COOTBETCTBME MeXAy
XapaKTepucTUKOU opraHonaa KrneTkm u ero

BUAOM: 21121

1)koMmnnekc NonbaXxm,
2) aHOoonna3mMmaTun4yeckas CeTb.

A) cucrtema KaHanbLeB, MPOHN3bIBAOLLNX
uutonnasmy

B) cuctema ynnoweHHbIX MEMOpPaHHbIX
nonocten n Nny3bipbKOB

B) yyacTByeT B BbiBOAE BeLLECTB 3a npeaenbl
KNeTKu

') Ha MeMmOpaHax MOryT pasmeLlaTbCs
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Bce nepeyncrneHHble HUXe NPU3HaKu,
KpoMe ABYX, MOXXHO UCNONb30BaTb ANA
onncaHus n3oopaxeHHOro Ha pPUCyHKe
opraHouga KrneTKu.

1) ogHOMEeMOpaHHbIN opraHona /. = W
2) coaepXuUT hparmeHTbI pubogol |
3) o60ro4Ka NPpoHM3aHa nopamy
4) coaepXXUT XpOMaTHH \
5) cogepXut KonbueByro [JHK



112221
YcTaHOBUTE COOTBETCTBUE MeXAyY

yHKUMAMU N opraHongamm KneTok:
1) XKF'YTUKWN, 2) peCHUYKMU.

A) copoepXxvT 3BrneHa seneHas

b) 6onee AnMHHaga CTPYKTypa
B) nnaBHble BONMHOOOpa3HbIe
ABWXeHUA

') Menkue n MHorouncrnieHHble
CTPYKTYpbI

N conanywiusuT™ nuuchvaanua



112121
YcTaHOBUTE COOTBETCTBUE MeXAY

yHKUNAMU N opraHongamMmm KneTok:
1) pnb0oCoOMBI, 2) XNOpONNacThbl.

A) pacnonoXxeHbl Ha rPaHyNAPHON
IAMC

B) cuHTe3 Oenka
B) cboTOCUHTE3

[') cocToAT N3 ABYX CyObeanHUL,
Il) COCTOAT U3 rpaH ¢ TMNakongamu

E\ AR AaSNIIAT FIAFIIASIARAN Y



OpraHoumpg, Ynucno membpaH OyHKUMA
KNETKM opraHounaa
(A) OpaHomeMbpaHHbIN | YHUYTOXEHME
NoOBpPEXAEHHbIX
OpraHonaoB
Xnoponnacr (B) CUHTE3 IrNI0KO3bI
Pnbocoma HemembpaHHbIN (B)

NMpoaHanusnpyunte Tadbnuuy. AAnsa Kaxxgon si4enKu,
0003Ha4YeHHOU OyKBamMu, BbiIOEepuUTe COOTBETCTBYHOLLNN
TepPMWH U3 NpearioXXeHHoro crnucka.

1) AByMeMOpaHHbIN 2) AMNC 813

3) OuocuHTe3 Oenka 4) KNEeTOUYHbIN LEeHTP
5) HeMeMOpaHHbIN 6) OMOCHHTE3
yrneBsonoB

7) oAHOMEMOpPaHHbLIN 8) nn3ocoma



124313

XAPAKTEPUCTUKH

A) MNMocTpoeHbl U3 Benka TybynuHa

B) CopepxaT rugponutuyeckme epmeHThbl
B) UmetroT B cBOEM cocTaBe [JHK

M) YyacTBytoT B CMHTe3e benka

[1) PopMUPYIOT BEpPETEHO AeNeHUSs

E) CoctoaT ns PHK n benka

OPFrAHOUAbI

1) (2)
2) (4)
3) (9)
4) (10)

ege.sdam
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XAPAKTEPUCTUKHK

A) ObecneumBaeT KNETKY OpraHuyecKknumm

BelleCcTBaMu
B) YyacTtByeT B paspylleHUN OpraHU4eCcKuX BeLLecTs

no CO> n H>O

B) Cronka auckoobpa3Hbix ogHOMeMOpaHHbIX
MELLOYKOB

) CooepXuT rpaHbl

[1) ObecneyuBaeT TYprop KJeTKu

E) CoaepXxuT KpucTbl

OPIrAHOWM/bI
1) (1)
2) (3)
3) (4)
4) (8)
ege.sdan
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Bbi0epute Tpu BepHO 0003HaYeHHbIe NoANNCHU
K PUCYHKY, HA KOTOPOM M300paxXeHO CTPOeHune
OOHOIro N3 OPraHoONAOB KINETKM!.

3
1) 3epHO rmMUKoreHa | \ )
2) KpUCTHI A\ AN
3) pu60oCoMblI O~ o \
4) konbueBaa PHK =B == ”
5) rpaHa s == |
=———— \

A
2
v/

6) BHYTPEHHAA MeMOpaH

Lt

”
P
b

A /

b >

o

a
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Bbi0epuTte Tpu BepHO 0003Ha4YeHHbIe NOANUCHU
K PUCYHKY, HA KOTOPOM M300paXXeHO CTpOeHue
OOHOro U3 opraHouaoB KNeTKMW.

1) HapyXHaa membpaHa

2) MemOpaHa Tunakouaa

3) 3epHa Kpaxmana 4 -
4) cTpoma "
5) MaTpUKC
6) KPUCTDI




SAO0AHUA 2 HACTU TIO
OPITAHOUOAM



Hanpgute Tpn ounbku B Tekcte «OpraHonabl
3YKapUOTUYECKOU KIeTKU». YKaXKute HoMepa npeanoxeHun,
B KOTOPbIX cAenaHbl OLUMOKU, UCTIpaBbTe UX.

(1)Pnéocombl — memMOpaHHbIe opraHouabl, COCTOALLUE
13 ABYX CyObeauHNL — O0NbLUOU U Manowu,
obpasoBaHbl 6enkamu n p-PHK. (2)OcHoBHasa ¢hyHKUMA
pndocom — cuHTe3 b6ernka. (3)KneToYHbIn LEeHTp
COCTOMT U3 ABYX LLleHTPUoOnen — umnmHapuyeckume
CTPYKTYpPbl, COCTOSILLIME U3 MUKPOTPYOOUEK. (4)
KneTo4yHbIn ueHTp obecneynBaeT yaBoOeHNEe MOJSIEKYI
OHK, Bxoaawmux B coctaB XpoMocoM. (5)Annapat
lonboXXun — meMmOpaHHbLIN opraHoup,
npeacTaBnAOLWNN COOOU CUCTEMY NY3bIPLKOB,
LUCTEPH M pa3BeTBIIEHHbIX TPyOou4ek. (6) Annapar
lonbaXun obecneynBaeT CUHTE3, HAKOMJIeHUe,
yNakoBKY U BbiBeAeHUe pa3nnyHbIX BellecTB. (7)
MuToXOHOADVU U NNAacTUOLI SBASOTCS



1) 1 — pnbocombl — HeMeMOpaHHbIe
opraHouabl, CocTosiLMe U3 ABYyX cyobeanHul
— OonbLluou u manoun, oopasoBaHbl 6enkamMmu u
p-PHK

2) 4 — KrneToYHbIN UEeHTP y4YacTByeT B
dopmupoBaHuun BepeTeHa aeneHnsa u
obecrneynBaeT paBHOMepHOe pacnpenerieHme
XPOMOCOM MeXxAay AOYepPHUMMU KrneTKaMu B
npouecce gerieHus;

3) 6 — annapat lonbaXxu obecneynBaeTt
HakKonmneHne, XUMU4YeCKyro moandpunkauumro
(npoueccuHr), ynakoBKy U BbiBegeHue



HanguTte Tpu olunbkn B npuBeA€HHOM TeKCTe « CTPYKTYpblI
KIeToK». YKaXXute HoMepa npearioxXeHMmn, B KOTOPbIX
aonylweHbl OWNOKN, ucnpaBbTe UX.

(1)UuTonorusa — 3To pasaen oMonoruu, UsyvarLimnm XXuBble
KNEeTKN, uxX opraHennbl, CTpoeHune, pyHKUMOHMPOBaHUe,
npouecchl KNIeTOYHOro pasMHOXeHUA, CTapeHUs U CMepTu. (2)
Bce opraHensnbl KNeTKU MOXHO pa3aennTb Ha TP rpynnbl:
ogHOMeMOpaHHble, AByMeMOpaHHble, TpexmemMmopaHHble. (3)K
ABYMeMOpaHHbIM opraHesnsiam OTHOCATCA MUTOXOHAPUU U
nnactugbl. (4)MutoxoHAPUU MOXHO YBUAETL B KNeTKax
OakTepuun, pacTeHUn, XXUBOTHbIX, rPUOOB. (5)Y 6aKkTepun HeTt
ocpopMneHHOro siapa, a reHeTU4YeCKUU annapart y HUX
npeacrtaeneH konbuesou JHK — Hykneougom. (6)Liutonnasma,
nna3mo-rieMmMa u pudocoMbl NPUCYTCTBYHOT B KNeTKax
npeacraBuTenien BCex LLapCTB XUBbIX OpraHn3moB. (7)lToBepx
nnasmorsrieMMbl MOXeT MPUCYTCTBOBAaTb KNeTo4YHas CTEeHKa,
KOTOpas y pacTeHMn B OCHOBHOM COCTOUT U3 BellecTBa
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1) 2 — BCe opraHensibl KNeTkn MOXXHO
pasfgennTb Ha TPW rPynNnbi:
ogHOMeMbpaHHbIe, AByMEMOpPaHHbIE,
HeEMeMOpaHHbIE;

2) 4 — MUTOXOHOPUN MOXHO YBUOETH B
KNeTKax pacTeHUNn, )XMBOTHbIX, F(PNOOB, a B
KrneTkax bakTepumn MMTOXOHOPUN
OTCYTCTBYIOT,;

3) 7 — KNeTo4Hasa CTeHKa y paCcTeHUN COCTOUT
13 BellecTBa yrneesogHou npupoasl (U3
nonucaxapuga) — Knetyartku.



35. Kakas cTpykTypa syKapHMoTHYecKO# KJeTKH u3obparieHa Ha pUCYVHKe?
Yro obosmaueno nudpamu 1, 2, 3? K kakomy BuAY (KUBOTHOMY HJIH
PacTUTEIbHOMY) OTHOCHTCA KJIETKA, MMeloIas M300pa)KeHHYI0 HA DH-
CYHKe CTPYKTypy? OTBeT nosicHure.
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\ anemma (nna vViaTuveckas MeM6pa|-|a)
1- I'J1VIKOKa.I1VIKC, 2 —0enku, 3 -
dochonunuabl;
XuBOTHaA KneTkKa, T.K. C HAPY>XHOU CTOPOHDI
eCTb CJIOM rMUKOKarukca.




D HMCV 5dRhJIFIOMAC L PUOJIb
annaparta lonbaXxu B KneTtkax

nevyeHU v noaXenyno4yHowu

xene3bl?
1) B annapart [osribDXn NIoCTynaroT U

HaKarJimBatOTCA NMPoOAYyKTbl CUHTE3a a KIleETKe.
2) B KIeTKax ne4vyeHu CNHTE3NPYETCA XKEJIHb,

aB KneTKkax noa)xenygoyHou xenesbl —
nuieBapuUTenbHbie PepPMeHTbI U TOPMOHbI;

3) BCe 3TN NPOAYKTbl HAKaNNBAaTCA B
komnnekce onbaXu,a 3aTtemMm BbIBOAATCA U3
KNETOK.



' KaKue Nponeccsl H3o0paeHs! Ha pucynxax A u B? Hazopure cTpyKTYph! KJIETOK,

yuaCTBYIITHE B OTHX mpoueccax. Kakue npeoGpasopanus gatee MpOM30HIYT
o Gaxrepueit Ha DACVHKE A?
Bakrepus Kannu xugkoctn

'.

A - charounTos - nomo‘u.l,ewe TBepAbiX YacTuy nwun. b -

NMUHOUMTO3 — NOrnoLeHue pacTBOPEHHbLIX B BoAe BeleCTB;

YyacTtByeT nnasmanemMmma

daroumtapHbIn Ny3bipek + 14Haa nu3ocoma =
nuwleBapuTenbHasa Bakyorsib ( B HeM NocTynuBLuUue
BelleCcTBa pacLlennsarTcs nog aencremem (pepmeHTOB).
Hanee, obpa3oBaBLIMEeCA MOHOMEPbLI NOCTYNAT B
uuTonnasmy.



KRaKkoBa polib MUTOXOHOPUU B
obmeHe BewecTB? Kakas TKaHb B
opraHusme yenoBekKa -
MbILLEYHaA NN
coeaAvHUTerIbHaaA — COOEPXUT
bonbllie MUTOXOHAPUN?
OO0BLSAACHUTE NoYemy.



1) MUTOXOHOPUN — OpraHonbl KNETKN, B KOTOPbIX
NPOUCXOONT OKOHYaTENbHOE OKUCNEHMNE
OpraHU4YeCcKmX BELLECTB (BHYTPUKNETOYHOE AblXa-
Hue) c obpasoBaHnem CO2 n H20;

2) obpa3syeTcs bonbLuoe KonnyecTso Mmornekyn ATO
— YHUMBEpPCanbHOro MICTOYHUKA SHEPIUU B KIETKE
— KOTOpPbl€ UCMNONb3YITCH B
XXU3HEOEeATENbHOCTM KIETOK M OPraHmn3ma B
Liernowm;

3) MblLLIEYHAst TKAHb COOEPXUT DonbLUe
MUTOXOHOPWUN, TaK KaK O118 COKpaLLEHUSA MbILLIL,
TpebyeTcs 0orbLLIOE KONTMYECTBO SHEPIUN.



HasoBute opraHov, n3oo6paxxeHHbIN Ha
pucyHke. [1na Kakou KNeTku oH
XapakTepeH u Kakme pyHKLUN

BbINonHsAeT. Ha3oBUTe CTPYKTYPbI NO
undppamm 1,2,3 u HanuwnTte UxX QPyHKLUUM.
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XrnoponnacT, XapakTepeH Ans KneTok
pacTeHun. BoinonHseT oyHKUUIO

¢poTOoCUHTE3a — cO3a4aHMe OpraHMKU Ha
cBeTy

1 - TMNnakounabl, COOpaHHbIE B rPaHbI
(dboTOCHMHTE3, cBeTOBasA a3sa).

2- KonbueBasa HK n

3 — pbOCOMbI YHACTBYIOT B CUHTE3E
COOCTBEHHbIX OEeNKOB XJIOPOMNsacToB



Karoit mudpoit #a pucyHKe 0603HAYEH OPraHOK[, KOTOPbIH YYacTByeT B 00pa30BaHHH
HUTEl BepeTeHa feJeHNs, VKaKUTe ero HA3BaHMe 1 POJIb ATHX HUTEH B HUHM KJIETKHU!

YacTb HUTEn, npun
neneHnn KneTku - (
NPUKPENNSAETCA K Lié H—': (S
MepaM XPOMOCOM\\A. 3}
obecneynBaeT Ux

-
y "
'

// 'A

Opyras 4yacTb HUTEWN, OT u 'H
NPOTArMBAIOTCS BAOMNb KNETKW, COeanHas
ee Nosnochbl.



11PeACTaBblC, 110 dMCOY Pdspesdlin
Ha ABe YaCcTu — AOEepPHYo W
be3bsaaepHytro. Hem oyayT
OTNIN4YaTbCA Npouecchl
XU3HeneATenbHOCTU Y 3TUX YacTen?

1) B spepHoun YacTun byaeTt npoaoskKaTbCo
OOMEH BellecTBaMun, SHEPINEN,
MHQOPpMaLMEN.

2) ApepHast yacTb OyOEeT XUTb OOnbLUE.

3) ApepHas yacTb OyaeT cnocobHa K
PA3MHOXKEHMUIO.



Kakou opraHomna nsoopaxeH Ha
KapTUHKe? B Kaknx KkneTtkax oH
coaepXXnUTcA B OONbLUMX KONU4yecTBax?
[Tloyemy ero HasbIBalOT aBTOHOMHbIM?
Y10 0003HaueHo uncdbpamum 1-5? KakoBa

dyHKUuA CTPYKTYpbl, N0 HOMEPOM 2?1
J




MuTtoxoHapus. B MmbilleYHbIX KNeTKax

[NonyaBTOMHbIU T.K.
nmeeT KonbueByto 1HK
pnOOCOMbBI, MOXET
CaMOCTOATESIbHO
AernnTbCA.

1 - HapyXHaa membpaHa

2 — KPUCTbI (CKNaaKu BHYTPeHHeun
MeMOpaHbl) - cuHTe3 ATO

3 — MaTpuUKC, 4 —- pubocomsl, 5 — KonbLeBas
OHK



W3BeCTHO, YTO B IJa3Meé KPOBU KOHIIEHTpAIlUs PacTBOpa COJIeM B HOPME COCTaBJSET
0,9%. B cTeKkNAHHBIN CTaKaH, 3aIlOJHEHHBIH PACTBOPOM IOBApPEHHOH COJH, IIOMECTHIIN
apuTponuThl. CpaBHUTe M300pakeHHe HOPMAJLHOIO BPUTPOLUTA B mia3me (puc. A) u
apuTpouuTa B pacrsope (puc. B). Obbscuure Habmogaemoe apjenue. Onpenennte KOH-
LEHTPALMIO COJIM B CTaKkaHe ¢ pacTBopom (6osee 0,9% , meree 0,9% , pasua 0,9% ).

1) dpuTpoumnTt cmopLiuncs
n3-3a NoTepu BoAbl
KOTOpas Mo 3aKOHY
dy3um BbiLWa n3 3
LuTa B OKpYyXaroLy

2)KoHUeHTpauua B cTakanhe b bonblie ,9
%



IJKCOEepMMEHTATOP MCCJIeIOBAJI M3MEHEHHHA, INPOUCXOAAINMNE C PaCHOJIOKEeHHEeM IUTONIa3Mkbl
OTHOCHUTEJbHO KJIETOYHOM CTEeHKH, B PA3HBIX YCJOBUAX4 [l1sA 3TOr0 OH HPHUrOTOBWJI B BOJE
mpenapaT KOXXKHIBI JyKa, PacCMOTpeJ ero mojJ MHKPOCKOIOM, o0paTMB BHMMaHMeEe Ha pacmno-
JIOKEHNEe OHUTONJIA3Mbl OTHOCHTEJNLHO KJIETOYHOIl CTeHKH, 3apHUCOBaJl yBHIeHHOoe (puc. A).
3aTeM OH HAHEC Ha IpPeAMETHOE CTEKJO KAaIlJIl0 pPacTBOpa IOBapeHHON coJsiu, Habuiooman 3a
U3MeHeHHeM IIOJIOXKEeHHUS [HUTOILIa3Mel, 3apucoBay yBuaeHHoe (puc. B). Kakoit nmapamerp 3a-
HaéTcA 3KCIepUMEeHTaTopoM (He3aBHUCHMMAasa NepeMeHHas), a KaKoi MeHseTcs B 3aBHCHUMOCTH
oT aToro (3aBucumasi nepemeHHas)? Kakue M3MeHEeHHMS IPOUSOIINIM C PACHOJIOMKEHHEM IUTO-
m1a3Mel Ha npenaparte B? O6bsacHuTe fanHOe aABjneHHe. Kak faHHOe siBJIeHWEe HA3LIBAeTCHA?

Puc. B



- = = =

JJeMeHThI OTBeTAa:
1) HesaBucuMas (3afaBaeMasd 3KCIIEPUMEHTATOPOM) IepeMeHHadA — KOHIeHTpauusd
pacTBopa JJisi NIPUI'OTOBJIEHUSA IIpenapara, 3aBUCHMMas (M3MeHAKINAACA B pe3yJjbTaTe
9KCIIEPUMEHTAa) — H3MeHeHHe PACIOJIOKEeHHUS IMTOIJIAa3Mbl OTHOCUTEJIBHO KJIETOYHOM
cTeHKH (Jondcnbt Gbime yrasamnvl obe nepemenmnbLe);

2) Ha pUCYHKe B nmpHCTeHOYHBIH CJIOM IUTOIJIA3Mbl OTAENAETCA OT KJIETOYHOM CTEeHKH,
3) n3aMeHeHue CBA3aHO C MOTepel BOJbI KJIETKOM;

4) TaK KaK KOHIEHTPAIUd COJH BHE KJETKH BbIIlle, YeM BHYTPH KJETKH;

5) nasmosiu3

3a 0ononiHuUMeNbHY0 UHPOPMAYUIO, He UMEW Y0 OMHOUWEHUL K 80npocy 3a0aHusi,
6annbL He HAYUCAAIOMCA, HO 3a Haauydue 8 Heil owubox chumaemcs 1 6aarn




Kakoii BUJ 9YKapHOTHUYECKOH KJIeTKM noxkasaH Ha pucyHke? Orser no-
acaure. Yro oboszHaueHo Ha pucyHke mubpamu 1, 2, 3, 4? Kakwue
(hYHKIUHK BHIIOJHAET OpraHons, obo3HaueHHLIN uudpoit 27

- -

PacTutenbHas KJeTKa 3§

T.K. €CTb KpYNHas BaKyoJs;” i \%
KJIETOYHAA CTEHKa, ¥ | égj o’ A1
XJ10ponnacTbl; 3 - Ay, |

1 — aapo, 2 — BaKyonb, | ﬁ ‘

3 — uutonnasma, . io
4 — KNNeToOYHasa CTeHKa.—~Jo
BakyoJib HaKanJiMBaeT %
nUTaTesibHble BemeCTBa
NnArMeHTbl, BoAy, noane -, Fhe
TypropHoe AaBJieHUe;




Y10 oOLwero y opraHenn,
N300paxXeHHbIX Ha PUCYHKeE, N
yemM OHU oTnunYarTca? Kakas

cywecTByeT Mexay Humm
CRA3L?




1. Ha pucyHke noka3aHbl nnactuabl pacteHnn: 1 —
nponnacTtnaa; 2 — fiekonnacT; 3 — XJioponnacT; 4 —
Xpomonract — AByMmeMOpaHHble opraHouAbl.

2. Bce BMAbLI nnacTtng pasBmBaloTCA U3 nponnacTtua u
MOryT NpeBpaliaTbCcAa Apyr B Agpyra.

3. Pasanunuunna: codep)xam pa3Hbie sewecmea u
nuaMeHmsbl

— XnoponnacTtbl — Xrnopodunn u KapoTuHouabl +
BHYTPEHHAA MeMbpaHa umeeT cKnaaku (Tunakouabl);

— XpomMonnacTbl — KapOTUHONAbI + BHYTPEHHAA
CTPYKTYpa Bbipa)keHa cnabo, ecTb ocTaTku namenn);

— JlenkKkonnacTtbl — He coagepxat NMrMeHTbI.



Y10 n300paxeHo Ha pucyHkKe noa HomepoM 3?7 Kakyio GyHKUHKIO
BBITIOJTHAET 3Ta CTPYKTYpa? KakuM XMMHYECKUM COCAMHEHUEM
OHa obpazopaHa’

3 — rMUMKoKanuk

ECTb Yy XUBC
KNeToK, hyH]
CUrHanbHas
peuenTopHas (y3t
KneTkamu apyr gpyra)

O6pa30BaH LenoykaMu NdMMcaxaphaos
(yrmeBopabl)




NANRNUVYI VNI AanJVVid Viovvpamen rna

MUukKpodotorpadpumn? U3 kakmx
CTPYKTYP OH cocTOoUT? CUHTE3 KaKux
BellecTB NnpoucxoauT B AaHHOM

raHowne?
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ITO A4pO
CoctounT n3 ob0os104KM C nopammu

Hykneonnasmbl, apblllKa U XxpoMaTuHa
obpa3sytoTca:

- [IHK (pennukauuns)
- PHK (TpaHckpunuus)
- Pnbocomel ( B sapblLLKe)



JKCnepuMeHTaTop uccriegoBarn U3MeHeHus,
npoucxopsuine ¢ KneTtkamm KrnyoHeun kaprocensa B
pacTBOpax caxapo3bl Ppa3nMYHON KOHUueHTpauuu. OH
Bbipe3an u3 KnyoHeun NosioCKn oguHaKoBOro pasmepa,
NOMeCTUI UX B paCTBOPbI Caxapo3bl KOHUEeHTpauuen
0,01M 1 1M Ha 30 MUHYT U U3MepUN ONTNHY NONOCOK.
JKCNnepuMeHTaTop OOHaAPYXUI1, YTO NMOJTOCKMU,
nomeweHHble B 0,01M pacTBop, yBeNMMYUIIUCD, a
NONOCKU, NoMeLeHHble B 1M pacTBOp, YMEHbLUUITUCD.

1 Kakon napameTp 3agaeTcs 3KCNepuMeHTaTopom
(He3aBUCUMaANA nepemMeHHas), a 2 Kakou napameTp
MeHsIeTCH B 3aBMCUMOCTU OT 3TOro (3aBucumas
nepemeHHas)? 3 Noyemy usmeHunacb AgnvHa NosioCoK B
KaxxaoMm u3s cniyyaen? 4 Kakumu no OTHOLLEHUIO K
KrneTKkam KnyoHs kaptodens aBnsOTCA
Ucnonb30BaHHbIe pacTBOpbI? 5 [Moyemy

nnasmaTtuyeckaa memopaHa kneTku kaptodens, B
OTNVUYYE OT NN3AAMATUUYECKOU MeMODAHLI 93DUTHOLIUTOR



JrneMeHTbl oTBeTa:

1) He3aBUCUMas (3agaBaemMas 3KCNepMMeHTaToOpoM)
nepemMeHHas —KOHLUeHTpaLUuua caxapo3bl B pacTBope;
3aBMCuMad (M3MeHsLWancs B pesynbraTte
3KCNepuMeHTa) — ANINHA NOJIOCOK U3 KNyOHS
Kaptodens (AOMKHbI ObITb YKa3aHbl 06e
nepemMeHHble);

2) B 0,01M pacTBOpe Boaa U3 pacTteBopa noctynusna B
KNeTKu KapTodensi, N03TOMy Nosiocka yBenu4unach;

3) B 1M pacTBOpe Boaa U3 KIneTok KapTodoens
nocTynusa B pacTBOp, NO3TOMY NOJiocKa
yMeHbluunachb;

4) 0,01M - runoToHn4yeckum pactaeop, 1M -
rmnepToHNYeCcKum pacTBop;

5) KNneTo4yHas CTeHKa He NO3BONSeT Nfia3sMaTnyeckomn
MeMOpaHe KneTku kaptodens pasopBaThbCcs B



Ha3oBuTe kneTouHyto cTpykTypyra 2022
N3obpaxeHHyH0 Ha pucyHke. A3 Kakoro
BelleCcTBa OHA COCTOMUT. YKaXuTe
OCOOEHHOCTU CTPOEHUSA ITON CTPYKTYPbI
n ee pyHKUUM B KneTkKe. Kakue elle
CTPYKTYPbI KNETKN NN
CTpoeHue?




JNeMeHTbl OTBeTa:

1) LEHTPUWUONMU KINETOYHOrO LIeHTPa (KNeTOUYHbIN LLeHTP);
2) cocToUT U3 b6enka (TyoynuHa);

3) COCTOUT U3 (AEeBATU TPUNIJIETOB) MUKPOTPYOOUEK;

4) byHKUMA: NpU AeNIeHUU KNeTKU CRYXXUT opraHM3aTopom
HUTen BepeTeHa AeneHuns (obecneynBaeT pacxoxaeHue
XPOMOCOM K Nosntocam KrneTKu);

U pyHKLUMA: yyacTByeT B (pOpMUpPOBaAHUN LUTOCKENETA;

U pyHKLUMA: ABNAeTCA LeHTPOM opraHm3auum
MUKPOTpPYOOUEK;

6) opraHouabl ABMXEeHUA (PeCHUYKN, XXTYTUKK), 0a3anbHble
Tenbua.



OAHHAA NPE3EHTAUUA ABNAETCA OOMNOJNIHEHUEM K
NEKUNAM KATEPUHbI JIYKOMCKOU - PENETUTOPA O3 U
EF3 NO 6UONOIrnn
106513aTenbHO cobnroaeHne aBTOPCKUX MNMpaB: Hesb3S
PacnpocCTpaHATb, NpoAaBaTb U NepeaaBaTb MaTepuanbl
6e3 pa3peLwieHnsa aBTOpa-coCTaBUTE NS
JlykoMmckoun EkaTepuHbl UropeBHbil!

BK CTPAHULUA ONA NMOTOTOBKU K 3K3AMEHY IO
BUOJIOIUN: https://vk.com/idbiorepetitor

HOTYB KAHAN ANA NOArOTOBKU KEIra U Oorano
BUOJIOINI:
https://www.youtube.com/channel/UCxPzpxcfMmyo3FEy _dsXybA

HTy6 KaHaJI: \% BKoHTaKTeE:
ExaTtepuHa Jlykomckaa 3 _~/ vk.com/idbiorepetitor
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