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KIITUHA |

LluTonna3maTtun4Ha

mtTonnasma e
MeMOpaHa H APO
XUCHa QDYyHKUIS «Cepedosuuye 015 *36epexeHHs ma rnepedaya
aHcropm pe4yosuH MPOXOOXKEHHS XiMiqHUX ~ Cr1aoKoeol IHgbopmauil
bipkosa rnpoHUKHICMb peakuiti *KoHmporb 3a

Cufoskalates

npouyecamu

XUmmeOoisiribHOCMI KNiIMUHU




&yllnTonrazamarnyHa MmeMmOpaHa

[MuKokanuke (nonucaxapuabl) Eania

[Ba cnos monekyn nMnugos

KnetouHas membpaHa obecneunBaet hopmy KNeTku, 3alluuliaeT ee oT
NOBpEXAEHUI, perynmpyet 0OMeH BELLECTB C OKPY>KatoLLEen Cpeaomn.
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TpaHcriopm pe4oeuH Yepe3 rniasmMamuyHy

MeMbpaHy
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Ouchys3isi (rasm, XKMPOPO3HMHHI MOMNEKYNM NPOHNUKAIOTL MPAMO
Yyepes nnasmatuyHy memobpaHy); npy nonerweHii audysii
PO34YMHHA Y BOAiI pe4oBMHA NPOXOauTb Yepe3 MeMbpaHy no
ocobnuBoMy KaHany, CTBOptoBaHOMY Oyab-siKOK crneundivyHo0

MOJIEKYINOHO;
ocmoc (andoy3sist Boam Yepes HaniBnpoHUKHI MembpaHn);

akmueHuUU mpaHcriopm (NepeHoc Morekyn 3 obnacrti 3
MEHLLIOI KOHLIeHTpalLlieto B obnacTb 3 OinblUo, Hanpuknag, 3a
O0MOMOrol0 cneuianbHMX TpaHCNOPTHUX BinkiB, BUMarae
BUTpaTn eHeprii ATO);

npu eHoouumo3si MembpaHa yTBOPIE BN’ A4yBaHHA, SIKi MOTIM
TpaHcopMyTbCA B Bynbballkm abo Bakyoni. Po3pi3HAOTb
doaroynTos - NOrfMHaHHA TBEPAMX YaCTOK (Harnpuknag,
nenkoumTamMm Kposi) - rmiHouumo3s — norfinHaHHSA PigvH;

EK30UUmo3 — NpoLec, 3BOPOTHIN eHOoLUNTO3Y; I3
KNITUH BUBOAATLCA NEPETPaBneHi 3anuLUKn TBepONX YacTUHOK
| PIOKNIN CEKPET.
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&y TpaHcnopT Yepe3 meM6paHy

@ Passive transport Active transport
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I _ TpaHcniopm pe4yoeuH 4Yyepe3 niasmMamuyHi MemMbpaHu

Ek3ounto3

N\ EngoumnTo3

Daroyur oz Mnazmarudeckan

MembpaHa

LiuTonnazma

MnazmaTideckan
mMembpaHa

LUuTonnazma

Mpogykr — o Q Qoo

MnazmaTtiyeckan BbIAENEHUA o
mMembpaHa Oo

MW eeapuTeNbHaA
Bakyonk

LyTonnazma

XuwHasa Hgysopus guanHnym noenaet nHAPy3opuio-
TydoenbKy
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B’a3kuu renb

[TocTinHO 3HaxoaUTLCSA B pycCi

HaniBnpoHuKHa

CxunbHa oo Kkoarynsauii —
He0OOOPOTHOMY 3ropTaHHIO

3 wapwu:
= [1nasmonema
= Mesonnasma
= ToHonnacTt

LluTonnasma 6e3 nnacriB -
nporonnacTt

Cytoplasm



KniTMHHMM Kapkac M ckenet
3HaxoaAuTbCH B LUTOona3mi
MiaTpumye cpopMy KNiTUHU UM

3MiHIOE I
PyHKUII:

apanTtauis dopmMu KNiTUHM o
30BHILLHIX BMSNBIB,

eK30- Ta eHOouunTOo3
3abe3nevye pyx KriTUHU

aKTUBHUN BHYTPILWHBOKNITUHHUA
TpaHcnopT

PO34iNeHHa KNITUHM Ha
KOMMNAPTMEHTN
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€ Opranoigu -
. nocTiitHi KTiTHHHI
CTPYKTYPH, SIK1 MAIOTh
neBHY OyZOBY, XiMidYHUIA
CKJ1aJ, 1 BUKOHYIOTb
criertpivHI PyHKIIII.




OpraHoigy KJIiTHUHHA
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MIPU3HA4YEeHHS

OpraHoiau 3araJibHOTO

€yKaplOTiB

o
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HasBHI B yCIX KJIITUHaX

J

Crierjia/ibH1 OpraHoOIAU

4 N

XapaxkTepHi A/
cIielflaii30BaHUX
KJIITUH
0AraTOKJIITUHHOTO
OpTraHi3Ma Y KJIITHUH
OJTHOKJIITUHHOTIO

JII30COMM 1 T.[I.

[Inactnau, MiTOXOHAPI],

& J

Biliku, IKTYTUKH 1 T.J,.
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& Knacudikanist opranoigis
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!&. Opranoigu

Hemem6paHi

100OCOMU

[ITUHHUWU LEHTP

IKpOTPY6OUKH *EI1C *MiToxoHppii
IKpoQitameHTH *Komiiekc ][mactnan
)OMOCOMHU Tombmxi

*/lizocomu

*Bakyoni




&y OmxHOMeMOpaHi opraHoigmn
EnpomnasmarudHa citka(EIIC)

¢EINC - ue cucrema kaHanbUiB i
LUCTEPH, CTIHKM AKUX YTBOPEHI
MeMOpaHolo.

SHAONMa3MaTNYecKuii
PETUKYNYyM

ApepHas obonoyka

BOHM NPOHU3YHOTb BCHO
LuuTonnasmy.

Mo kaHanam ElNC pevyoBuHU
nepemilialoTbCA B Pi3HI YaCTUHMU
KNiTUHWN.

HykrneiHOBMX KUCIOT He Mae

3epHUCTa BUIrMsaaac K cucrtema
NSOCKUX LapiB, 30BHILLHA CTOPOHA
AKMX NOKpUTa pndbocomamum.

v nageHbKa BUrnsgac sik cucrema
MeTabomiam CunTes 6i/Ka TOHKMX TPY6OUOK Ta LMCTEPH,
30BHILUHSA CTOPOHA SIKUX He
nokputa pubocomamm.

Mmapku 3P

JIITiTB
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opraHennamMmm KneTkm n asnarwadsca Mectom

Cuctema kaHanoB, obecneumBaoLlas CBA3b Mexay

@ yukuii EIC

i |

CUHTE3a 6enkos 1 NUNUAOB.

»CuHTe3 binkiB, XXUpiB Ta ByrneBoiB
»HakonunyeHHs GinkiB, XXUpiB Ta ByrneBoAiB

»MocuneHHs 3B’A3KY MiXK opraHoigamu




& KoMmiekc

' SV, S * 0 Komnnekc lNonbaxi - ue cncrtema
NOPOXHUH, CNOSIOLWEHHUX LUCTEPH,
OynbOaLloK, OTOYEeHUX MeMOpaHoIo.

Mpunmace yyactb B:

e HaKOMWYeHHi Ta TpaHcnopTi
peYOBUH,

 BUBEOEHHIO 3 KNITUHU
PISBHOMaHITHMUX CeKpeTiB,

« (popmyBaHHSA Ni3ocoMm Ta
KNiTUHHOI OOOJTOHKM.

HykneiHOBUX KUCNOT He Mae.

LuctepHu opraHoiga 3’egHaHi 3
kaHanamu EINC.

CuHTe30BaHi Ha MeMOpaHaXx CiTKU
Oinkun, nonicaxapuan, xmpu
TPAHCNOPTYHOTLCA A0 KOMMJIEKCY i
KOHOEHCYITbLCA B cepeauHi noro

CTPYKTYP.
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[y3bIpbKu
Tpy6ouku

CucTema nonocTeit 1 Ny3blpbKoB, CryXallas Ans HaKonneHus 1
NOCNeMyHoLLEro TpaHCnopTa 6enKkoB, upoB 1 obpasosaHus nuafliom. & ) )

»CuHTe3 nisocom
»HakonunyeHHs GinkiB, XXUpIiB Ta BYrneBoAiB

»>TpaHcnopT 6inkiB, XXupiB Ta ByrneBoais
4




Y Jlizocomu
PR

opraHen KniTuHu
'nyxupui giametpom 0,5 MKkm
*MaroThb rigponiTu4yHi hepmeHTH

*3AaTHi po3uwenntoBaTy opraHiyHi
pPe4YoBUHM.

*YTBOPHOHOTHLCA 3 CTPYKTYP KOMMJieKca
NonboXxi

*MOJIEKYIIN CKNagHUX opraHiuyHUX pe4yoBUH
3a 4ONOMOro hepMeHTIB po3LenniorTCs
Ha GiNnblU NPOCTi MONEKynu - fi3nc

*IX HA3MBaKTb «TPAaBHUMMU CTaHUIiAMN"
KNITUHW.

*AKLLO I10LI.IKOF|,I/ITVI MeM6paHy nisocom, To
d)epMeHTVI fAIKi B HUX MICTATbCA MOXYTb
nepeBaputTun i camy KnITMHy

OYHKIII
e 3axmucHa.

e lerepodariuna: npuiilMa€ y4actb B 00poOLi 1yKOPiAHUX PEYOBUH, AKi HAAXOAATHh B KJIITHHY
NPHU NIHOUUTO31 YU (ParouuTo3i.

e [IpuitMaOTh y4acTh y BHYTPIIIHHOKJIITHHHOMY TPAaBJICHHI .

e Enjgorenne xapuyBaHHsI: B YMOBaX IOJIOAYBAHHA JII30COMH 31aTHI IepPeBapPIOBATH YaCTHHY
NATOTIAZIMATHYHNX CTDVKTVD.




& Baxkyoii ____/
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0 Bakyoni— memMopaHHi KOMMNOHEHTU,AKI ’I/, o (- 5_‘_. |
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HaKOMU4YyrTb BOAY Ta PO34YUHEHI B Hin
| Pe4YOBUHMN.

3 0 B poCnNUHHUX KNiTUHaAX Ha [0S0
Bakyoneu npunagae ao 90 % o6’ emy.
BoHM nigTpMyOTH TUCK Ta
3anuwaroTb MOJIeKyiu BoAMm,
HeoOXigHi Ans oToCUHTE3Y.

0 TBapwWHHI KNITUHU MalOTb TUMYACOBI
BaKyorsli, IKi 3anMaroTb He Ginbuwe 5 %
00’ emy.

0 EHponnasmaTuyHa CciTKa, anapart
Nonbpxi, nisocomu Ta BaKyoni
YTBOPHOKTb €EAUHY BaKyOnspHY
CUCTEMY, OKpPEeMi enneMeHTU SAKUX
MOXYTb nNepexoauTn oguH B OQHOrO
npuv nepedbyanosi Ta 3MiHi PyHKLIN e ' R Sowtrel
MeMOpaH. .

| vacuolc
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&y /[ BoMeMOpaHi OpraHoiau

J@ MiToxoHApIl

| AéHYTpeHHFIFI

membpaHa
\ HapyxHas

MembpaHa

Kpuctbl (MecTo cuHTesa ATO)

MuToxoHapuM NpeobpasyoT SHEePruo NULLEBLIX NMPOAYKTOB
B aHepruto ATO.




MiToxoHapii

MiToxoHApIil — oBanbHi Tinbus B popmi
3€epeH, HUTOK, Nnarin4yok.

30BHIiLLHA MeMbpaHa rnageHbKa, a
BHYTPILLUHSA YTBOPKOE CKNagKN — KPUCTH.

Ha BHYTPILLHIN MeMOpaHi
PO3MILLYIOTLCS PEPMEHTH, AKI
NpPMUMalOTb y4acTb B peakuis OKCUEHHS
OpraHiYHNX Pe4YoBUH OO0 BYIrMEKNCIIOro
rasy Ta Boau.

BinbyBaetbcsa po3LLENSIEHHSA ITHOKO3M,
aMiHOKMCIIOT, OKUCHEHHSA XUPHUX
KUCIOT.

3anoBHEHI MATPUKCOM

OcHoBHa goyHKLis MITOXOHAPIN —
cuHrtes ATO.

Matotb AHK, PHK




0 [nacTtuaun — ue opraHenu, AKi HagBHI
TINTbKN B POCITIMHHIN KINITUHI.

0 Bci nnactuan mMoxyTb nepexoanTt O4uH B
OLHOrO.

0 OpraHoign pOCAUHHOT KNITUHW.

0 Xpomonnacmu — nnacTuam XXOBTOMO YK
4YepPBOHOIO KOMbOpPY;

0 Xnoponnacmu — 3eneHi nnactugm;

0 Jleukonnacmu — 6e3 KOnbopy nractuau
B KIiTMHaxX He3adapboBaHMX YaCTUH
POCIIVHMN.

{ &/ Ne#konnacTsl
Xnoponaacmu Xpomonnacmu Jleukonnacmu

Koutip 3eneHun JKoBTuii, moMmapanueBui bezbapsHi
YU YEPBOHUU
[TirmenT xs0podin [TirMeHT pucyTHIN [TirmeHT BiACYTHiM

dyHKIList Y TBOpEHHS OpraHidYHUX Hanarots koiapopy Micue BiAKIagaHHS
PEUOBUH MOKUBHUX PEUOBUH



IltacTinan

opraHoian POCIVUHHOI KIiTUHU
[ BomMmeMOpaHHi opraHenu

BHyTpilWHiNn BMiCT xnoponnacTa —
cTpoma

B CTPOMIi MICTATLCA BUPOCTU
MeMOpaHu (Tunakoiam )

CTOMNKM TUINaKoIAiB YTBOPHOOTb_FPaHu

OBonodka Kaneneka xpa

Namenna Mnakoua oo sonnacTa

CTpoma



HemeMmOpaHi opraHoiau

KiiTuHHMM HeHTp

KniTMHHUMN LeHTp - Uue YacTuHa
KNiTUHW, SIKa CKINaAaaeTbCcs 3 ABOX
AyXe ManeHbKUX Tineub
uuniHapuyHoi chopmun —
LeHTpionen.

LleHTpioni po3MilleHHi
nepneHauKynsapHo oguH A0
OAHOroO.

CTiHKa UueHTpioni cknapaeTbcA 3

NYyYKiB, SIKi MICTATb N0 TpU
MiKPOTPYOOUKMN.
LleHTpioni BigHOCATLCA A0

; OYHKLISA >
caMoBIATBOPHOBAHUX OpraHen
uutTonna3mMmn.

Ix BiaTBOpEeHHs BiabyBaeTLCA : l -
LWNAXOM CaMO36VIpaHH;| 3 Yy4acTh B AUICHHI KJIITUH TBAPHUH
OinkoBux cyboauHULb Ta HIKXIUX POCTHH

JlouepHHe LEHTPHONH

o

Mukpotpy6ouku

Carennmur

—~

MaTeancxaa LCHTPHO/Ib




KniTnaHMM meHTp

LleHTpuonb

KneTouHbIi LeHTP COCTOUT U3 ABYX LLEHTPUONEN 1 y4acTeyeTt
B 0Opa3oBaHUu BepeTeHa AeneHns KNeTKu.




W Pu6ocomm
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Bonbwas cybbeanHuua

“——Manas cy6beauHmLa ' 3
Monekyna Genka—#¢,

Tenbua, coctosiLme U3 AByx cybbeanHuu, 6onbLIon 1 Mmanou,
1 BbINONHSOWME PYHKUMNIO CUHTE3a Genka.




W Pu6ocomm

Amino Acids

Growing
Protein Chain

CuHTe3 binka B
doyHKLiOHaNbHOMY
LEeHTpI

Pu6ocomu — ue cchepuydHi HaCTUHKKN
Aiametpom 15-35 Hm

HememOpaHi apibHi okpyrni
opraHenw

CknaparoTbCcA 3 ABOX Cy00AMHMLUDb:
BeINnuKoIl Ta Mmanoil.

B cknag pnbocomMm BXoaATb Oinlku ta
pPHK.

PyHKUiA puboCcoM — cuHTe3 binka

PopMyOTLCS B 30HiI Aaepus, 3roqom
noKMaarwTb A4P0

B uutonnasmi BOHU MOXYTb
3HaxXoAUTUCS BiNTbHO 4YM OyTH
NMPUKPINSIEHUMN A0 30BHILWHLOI
noBepxHi membpaH ElC.



BKaoyeHHSA

AR

KpaxmansHble
3epHa HapTodens

Nnarauune auninueNMg.

benxosbie
BRNKOYEHHA
B 3EpHOBKE
MEHALbI

Kpucrannu oxcanara

HanbLMA B KNETHaX
yepeHKa nucra GeroHuu



