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*“LUuTonnasmaTmyeckas
MeMbpaHa

< LuTonnasmatmyeckasa membpaHa (060/104Ka) -
3TO TOHKasA CTPYKTypa, KoTopasa oTAaenseT
CO/ZIeprKUMOE K/IETKMU OT OKpYy:Katowen cpeabl. OHa
COCTOMT U3 IBOMHOIO CJ1I08 IMNUA0B C 6E€/1KOBbIMU
MOJIEKY1aMM.

“*Kneto4yHasa membpaHa MMeeT MHOMOYUC/IEHHbIE
CKNaZKW, U3BU/IMHBI, U MOPbI, YTO NO3BO/IAET
peryimpoBaTb NpoxoxKaeHne yepes Hee BellecTB.



“JHpgonnasmaTuyecKas ceTb

2HAonnasmMmarn4yeckmn ApepHaa obonoyka
PETUKYINMYM Appo

"




* Jngonnasmatmyeckaa cetb (IMC) -

BHYTPUKI€TOYHbIU
KJNeTKU, NPeACTaB/AWMUN COO0U pa3BETB/IEHHYIO
CUCTEMY M3 MNOJIOCTEU, NY3biPbKOB,
KaHa/ibLueB,TPyO60o4YeK,KapMaHOB.

Maowaab MemM6paH 3HAOM/1Ia3MaTUYECKOU CEeTH
cocTaBnseTr 6o0Jsiee MNoJIOBMHbI 0OLWEN NoOLAAM
BCEX MeMOpaH KNeTKM,
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*Pubocoma

*Pn6ocoma — BaxHenwnii XNBOW
cdpepnyeckon coopMbl, COCTOSIL NI N3 BOMBLLOK 1 MaolA
cy6be anHuL,.

*Pubocombl cnyxar ons "3
o 3aaHHoON MaTpiLLe Ha OCHOBE
, Ipe jocTaBsSeMON

9T0T [NPOL,.ECC HAa3bIBAETCA 1

B knetkax pubocoMmbl pacronaratotcs Ha MembpaHax
3H/10MNa3MaTNYECKON CETU, XOTS MOryT ObiTh B
HEeMpUKPEnIeHHON oopMe B LUTONNA3ME.




" lleHTpOCOMa MAMU KNETOYHbIM LIeHTP

B nopaBaswowem 60/1bLULMHCTBE CJly4YaesB

K/1eTKe

NMPUCYTCTBYET TOJIbKO OAHa LEHTPOCOMaA,

LleHTpocoMa Heob6xoamMMa ANA AeNeHUs

K/IeTKMU.

AHOMa/IbHOe yBe/IMYeHHne 4YMcia
LEeHTPOCOM XapaKTepHoO AN

K/1eToK, bonee ogHOU LLEeHTPOCOMbI B HOpME

XapaKTepHO A/19 HEKOTOPbIX
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MuToxoHapua

MONEKY bl
ATO-CHMHTETAS3bI —ao

MEXMEBPAHHOE
NPOCTPAHCTBO

| maTPUKC

BHYTPEHAA MEMBPAHA



* MUTOXOHAPUA - opr 1713, UMeloLlasaca BO

MHOIMX KJeTKax M
CUHTE3MpyowWwasa A | &,

3ddeKTUBHOCTE paboTbl MMTOXOHAPUU OYEHDb
BbiCOKa. Karkiaa MUTOXOHAPHA OKpPYrKeHa
060/104KOM, COCTOALEN M3 ABYX : MeXay
HUMU — MEXXMeMbpaHHoe MNPOCTPaHCTBO - MaTPMKC.
B HEM copep:Katca 6onblUaA YacTb ;
y4yacTByWOWMX B O | | K :
pacrosiaralTcs MMTOXOHp,pMaanbIe ; 7

BHYTpeHHAA MeMbpaHa ob6pa3syeT MHOroYMcieHHble

rpebHeBUAHbIE CKNaAKU — KPUCTDI,
yBe/iMumBawlwme naowaab. BHyTpeHHAA MemMbpaHa
TaKMX OTBEpPCTUMM He MMeeT, Ha HeW, Ha CTOpOHe,
obpalleHHOM K MAaTpMUKCy, pacrnonaralwTcsa ocobble



acTuapl.




* JlIeKon/1aCTbl — 6ecuBeTHble

chpepunyeckme B KJIeTKax
JlenKonnactbl o6pasyloTca B
3anacamwmx TKaHAX (KAYyOHAX,
KOpHeBMLlax), KJeTKax 7
APYrMX 4YacTaAX pacTeHuM,
CUHTE3UPYIT U HaKan/MBaloT

2 ’ L]

JlenkonnacTtbl cogepKart o C
MOMOLLbIO KOTOPbIX M3 r/1IOKO3bl,
CUHTEe3MnpyeTCAa . Ha cBeTy

NeuKonaacThbl npeppallaetTcHd B
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Crpoma xnoponnacra

Mapywran membparna
(Mmarpukc)

Buyrpernan membpana,
COINAQUIAF BCIHO CNOMHYIO CTRYKIYRY

Hazao
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" XJI0POIJIACTbI — 3enéHble 1L1aCTILIE
KOTOpPbI€ BCTPEYAKTCS B KJETKAX PAaCTeHUH W
BOOPOCJICH.

C pxX NOMOIIBK MPOHCXOAUT (! :
XJIOPOILIACTBI COAEPKAT 1. SBasiroTcs
AByMmeMOpaHHbiMHU opraHe/iamu. Iloa aBoiHoO#
MeMOpaHOIl MMEKTCH Tl . Tniakouabl
i TPYNIHPYTCS B TI'PaHbl,

KOTOPbIe MPeICTABJSIOT C€000i1 CTOMKH TECHO
NPUKATBIX JAPYr K JAPYry AUCKOB.
IIpocTpancTBO MexKay 000J104KOIH  XJIOPOIJIACTA

U THJIAKOHJAMH HAa3bIBAETCH (7T . B cTpome
COIEeP-KATCS XJIOPOILUIACTHBIE MOJIEKYJIbI |1,
: d _3épHa,

dbepMeHTHDI.
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XPOMOILIACT — oKpamieHHbIe He3eJEHbIe
TEJIA.

XPOMOILIACTHI COAEPKAT JIMIIb KEJIThIE,
OpPaHKeBble U KPaCHOBATHIE . Yucro-
KpacHble, CHHHEe U (pHU0/IeTOBbIe THIMEHThI Y
BbICIINX PACTEeHUHIl PACTBOPEHbl B KJIETOUHOM
coxke. Popma XpPOMOIIACTOB Pa3HOOOpPA3HA: OHM
OBIBAKT KPYIJible, MHOT0YT'0JIbHbIE,
MA/JI0YKOBHIHBbIE, BepPEeTEHO00pPaA3HbIE,
CeprnmoBH/AHbIE, TPEXpPOrHe H T. [.

XPOMOILIACTBI NMPOUCXOASAT W3 XJIOPOIJIACTOB ,
KOTOpble TepsilT XJopoduii u



[paHynapHas sHaon asMmaTudecKkan CETHApPO
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*Al'll'lapaT I"'o/mb/HKH (KOMILJIEKC
I'onbmKH) —
MeMOpaHHas CTPYKTypa 3YKapHOTHUECKOH K/IeTKH, B OCHOBHOM

npejHda3HaUeHHaA [A/IA BbIBE€JJ€CHHA BeEIIECTB . ArmapaT
FOJII)]DKH ObUI Ha3BaH TaK B YeCcTh HTA/IbAHCKOIO y‘léHOI"O .

KomMmmiekc I'onbaKu npejcTaB/ifger Co00H CTONKY
AUCKOOOpa3HbIX _MemOUKOB (I[HCTePH) M CBA3aHHYK C HHMH
CHCTeMy NMy3bIpbKOB. Amnmnapar I'o1bIKH acCHMMeTpHUYeH —
M CTEPHbI, pacno/iaralwimuecss 0/mKe K AApy K/IeTKH
cojepXar 3penble 0e/IKH, K 3THM IHCTePHAM HelpepbIBHO
NPHCOeJHHAIOTCA Ny3bIpbKkH. IlepeMemenne 0en1koB H3
sHoI/Ia3MaTHueckol ceTH (3IIC) B ammapar I osibmxu
MPOMCXOAUT He MO/IHOCTHI0 - HelMPaBWIbHO CBEpPHYThbIe 0e/IKH
ocrarorca B IIIC.



noNoCTK
NU30COMBbI




w
JIN30COMbI — opraHe//ibl, MMeKLMe pasHylo

¢dopMy, pasmepbl. Y1cno SM30coM BapbupyeT OT
O4HOM (KPYMHasA BaKyoJ/lb BO MHOTMX KJIeTKax pacTeHuu
U rpMOoB) A0 HECKO/IbKUX COTEH M/IM TbICAY (B KJeTKax
YMBOTHbIX).

OyHKUMU TU30COM -

nepeBapMBaHMe 3axBauYe€HHbIX K/JE€TKOU BewecTB MU
YyacTuy, (6akTepumn, Apyrmx K1eToK),

YHUUYTOXKEHME HEHYKHbIX KJ/IeTKe CTPYKTYpP, Hanpumep,
BO BpeMA 3aMeHbl CTapblX OpPraHouaoB HOBbIMM,
nepesapuBaHMe 6e/IKOB U APYrnx BeLLecTB,
NnpouM3BeAeHHbIX BHYTPM CaMOM KIETKMU-
camornepeBapvBaHMe KJIeTKU, NpUBoAllee K ee
rméenm,

[Mpumep: lNpu npeBpalieHUM rosioBacTUKa B NAryLUKY,
JIN30COMbI, HaxodALMEeCcA B KJIeTKax XBOCTa,
nepeBapMBaloT ero: XBoCT UcYe3aeT, a obpasoBaBLUMECH



“Untockener
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LIUTOCKE@NeT — >1o kneTouHbIit KapKac
MU CKeNneT, HaXxoAALWMMCA B

*KUBOMU . OH NnpucyTCTBYET BO BCEX
KJ1IeTKax, Kak ( ,
, 7 ), TaK M

*

U3MeHAWanaca CTPYKTypa AnsA
noaaepxaHma opMbl KNETKM OT BHELHMX
BO3JEMCTBUU, oOOecnevyeHune ABUKEHMUA
KNeTKHU, BHYTPUKIIETOYHbIM TPAHCNOPT M
K/1eTOYHOe AeneHue,

LUnTtockenetr ob6pasoBaH G6enkamu,



BHewHsAa membGpaHa g 8
BHYTpEHHAR MembpaHa

HAopbiwko
Kapunonnasma

[eTepoxpomaTiH
SYXPOMAHTHH

0



’X'ﬂp,epHaﬂ 000/104Ka - mem6paHHbI

6apbep, oTaenawwmMm S4po oT yuMtonaasmbl, OHa
KOHTPO/IMpPYeT NepeMelleHne MOJIeKY/.

ApepHaa o6osiovka o6pasoBaHa BHELUHEW M
BHYTpeHHen Mmemb6paHaMMu. HapyrkHas memb6paHa
nepexoamT B LUEpOXOBaTylo 3HAOM/Ia3MaTUYECKYIO
ceTb, U obecneymBaeT npucoeguHeHUe
CTPYKTYPHbIX 3/IEMEHTOB LiMTOMN/1a3Mbl.
ByTpeHHAA BbICT/1aHa 6e/1IkaMU - TaMUHUHaMM,
obpasyWwmMMM AAEPHYIO MJIaCTUHKY, KOTOpas
3aKpennAaeT pas/iMyHble AAepHble CTPYKTYpbl.
Mexxay memMbpaHaMu pacrionaraetcsa
NMPOCTPaHCTBO.



“XpoMaTuH

XPOMATUH — s10 BellecTBO XPOMOCOM —

komnnekc AHK, PHK u 6enkoB. XpoMatuH Haxogutcs
BHYTPU fAApa KNeTOoK 3YyKapuotr U BXOA4UT B COCTaB
HyK/eovaa y NpPoKapuor.

OCHOBHYIO Maccy XpoMaTuUHa COCTaBJIAKOT OesikKu —
TMCTOHbI, Yy4YacTBYHLMX B yNakoBKe XpPOMOCOM .




* Ons KNeToK
XapaKTepHo Hanuymne
BaKyO/H € K/IETOYHbIM COKOM,
B KOTOPOM pacTBOpeHbl CO/H,
caxapa, opraHunyeckue BAKYOMb

KUCNOThI. perynnpyer typrop
KNeTKH.

R\ PO
Wi OPTAHOWAb!

XNOPOMNACTSI

JIETOYHAR OBONOYKA




Monopas

KneTtka B3pocnas
KneTka

Crapas
KneTka

‘ - BaKyornb . - 54pO

Pasmep Bakyonu 3aBUCUT OT BO3pacTa KINeTKu.



