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CoBpemerHolie nonoxcerus Knemoynod meopuu caedyrowue:
* KNETKa ABNAETCSH yHUBEPCaNbHOW CTPYKTYPHOMN U (PYHKUMOHABHON efuHMLENH SKUBO-

"0, MMEIOLLIEro K/IETOUHYIO CTPYKTYPY;
® BCE KJIETKW MMEIOT CXOAHOE CTPOEHUE, XMMUYECKHH cocTar M ODLUME NPUHLUMMBI KU3-

HeAEeATENbHOCTH;
® KneTkn obpasyloTcs ToNbKO NpU AeneHuu KNeToK;

® KJIETKHM CNOCOOHb!I K CaMOCTOSTeNbHOL KHU3HELEATeIbHOCTH, HO B MHOIrOK/IeTOYHbIX
OpraHu3max ux pabota cKoopauHUpoBaHa OPraH1sm npeacrasnser cobom uenocTHyio
CUCTEMY.




DuUnoreHnsa >XnBblx opraHnM3mMmoB
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All the major and many of the minor living branches of life are shown on this diagram, but only a few of those that have gone extinct are shown. Example: Dinosaurs - extinct ©2008, 2017 Leonard Eisenberg. All rights reserved.
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Tunwvi kKemok

[IpokapuoTnyeckue —

Oe3bsilepHbIe KIeTKU

JYKQpUOTUYECKHE —
siIepHbIe KJIeTKU

O6Gonouka

Jluzocoma
Komnnekc Tonbmim

Bakyons
Bxnioyenue

MuHoLwMTO3HLIA ny3bIpek
flopbiuko

Siapo

Auponnasmatuyeckas cer

Uenrpuons

MuTtoxoHapus

Pu6Gocoma

Uurozons



annapat [oneaxm

KNETOYHAA CTEHKA /

N30 COMbI

aHAoMNasMarTh4ecKas CeTb

MHUTOXOHAPWA

CTeHKa COCeAHEN KNeTKu

MTOXOHAPHA

KNETOYHBIA LLEHTP

pUBOCOM

3HAO0NNa3MaTMHecKan

annapart Monkaxu

[PHapykHan
LMTONNa3MaTHHECKaA
MeMbpaHa

NM20COMEI
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XKHBOTHAR KNETKA PACTHTENDHAR KNETKA

Annapar
Forvmmm ~

e ARPBILIKO
MwToxomuapua "

Umronnasma

L NAsaMaTWIesKan
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Oouiue uepmol 01 pacmumenbHoOu u
HCUBOMHOU K/ICMKU.

1.  Eouncmeo npunyuna cmpoerusi.

2. Cxoocmeo NpomeKaHusxl XuMudeCKux npoyeccoes 6

yumonaasme u siope (buocunmes Oenka, peniukauus

JIHK).

3.  Eouncmeo npunyuna nepeoauu naciedcmeeHHouU
uUHopmayuu npu OeleHuu Kiemku.
4. Cxo0Hoe cmpoeHue memopan.

5. Eouncmeo xumuueckoeo cocmasa.



Paznuuus

Hmeromces niacmuowi I Inacmuovr omcymemeyrom

AsmompoHbiu mun numarus I'emepompognbiu mun numarus

Cunumes AT® npoucxooum & Cunumes AT® npoucxooum &
XJIOPONIACMAX U MUMOXOHOPUSX MUMOXOHOPUSX

Hmeemcs yennronosnas knemounas  Llennronosnas cmenka omcymcemeyem;
CMEHKA, UMEIOMCS KPYNHble 8AKYOIU,  8AKYOIU MEIKUE, KIeMOYHbLU YeHmpP
KJLeMOYHBLU YEHMP UMEEMCsl Y HUSUUX ecmsb y 8cex K1emok.

pacmenuu.




Cmpoenue Knemku

3HOOMNASMATUYECK ey LEHTPOCOMA
CKNANYATbIA

LEHTPHONK
SHAONMNAIMATUYECKUN :
PETUKYTIYM
FRAQKWW BAKYONW
30COMbI
PUBOCOMBI
KNETOHHAS MW OBONOHKA
LIATOMNASMA-
TUYECKASR
OBONOYKA

BHYTPUKNETOYHBIE ~ MUTOXOHAPUU
UMTONMASMA  APBILKA HATU



Aapo paHynspHble MembpaHsl

l aHaonnasmaTn4ecKown
AnepHas cetu
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MuToxoHapusa LiuTonnazmaruyeckas Jlnzocoma Mmankue memBpaHbl
memOpana aHAONNasMarn4eckon

ceTun



JyKapuoTuyeckas

U’ KIeTt Kau

| sapo || uvronnasm | MoBEPXHOCTH
bl annapart
U ENBpana
‘ opraHenn BKJTHOYEHU *HagmeMop.
KOMIJ1.
*cyOmemOp.
HeMeM6paHHbI ‘ MeMBpaHHb! ‘ KOMTIIT.
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BHekNeT04HaA tpega

Lintonnasma

Knemounasa memopana

T Twomreg CocrTouT u3 2 cJjioeB
MIOMMAE pempanHbil

N moren ') v JTMIHIIOB.
g ‘ %, K » B HexotopbIx

MeCTaxX BCTPOEHbI
0eJIKH

B memOpaHe ecTh
MOPbI, KOTOPbIE
00ecreyuBaT
U30UpaTeJIbHYI0

MNOTEMH
IIPOHNITACMOCTD

TOkeneTa Knemku pacmenuit u
2puooe umerom
NIIOMHYIO
KJ1emMOUHYI0 CHEHK).



. KIETOYHASICTEHKA |

Pacrenus — 1{e/1/Ii0/103a | DyHKIHH:
I'prOBI — XUTHH CrpykrypHas
3amurHasa
JXKUBOTHBIE - HET 4 TpancrioprHas

plasma membrane
| cell wall

plasmodesmata

TEM image of cell wall
structure in plant roots



KneToyHasa CTeHKa

[lepBUUYHaA K/1eToyHas cTeHka NnocTpoeHa B
OCHOBHOM W3 yIrnesogoB " 6enKkos.

MexmH

CpeguHHaa |
nnactmHKa ™
i : MukpodnGpun nbl
uennnosbl
MepenyHas
KNETOYHaA <
CTEHKA
nasmaﬂewa{ —lemiuennionosa  HekoTopble KIETKW CTPOAT Takke 1
: ‘ BTOPUYHYHO KETOUHYHO CTEHKY,
PacTteopunvbie 3
Bl coepxxaLyro MrHUH
HepacTBOpUMOE CoOeJUHEHWNE C
nonepeYyHbiMn CLUNBKaMW.
Paro: wwwwpclipart.com/plnts; Zhorg, R, etal, (2008) Plnt Cell 20:2763-274C .
‘ Teaching Tools
";i:i‘ mn Plant BlOlOgy" AN INMNOWYATION FRCWN THE PLANT CELL AU Savarkan b cyu” e fulogi-ls
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)XXuBOTHAA Knetka PacturenbHas knerka

Crpoenne kneToyHbix 060104eK

MepBUYHAA KNETOYHAA CTEHKA BbICLUMX PACTEHUI COCTOUT U3 TPEX
B3aMMOAEUCTBYIOWMX, HO CTPYKTYPHO HE3aBUCUMbIX TPEXMEPHbIX
ceteit nonumepos. OCHOBHaA CeTb COCTOMUT U3 GUBPUNA LENNI0NO03bI
M CBA3bLIBAIOLLMX UX TEMULENNION03 (MM CLUMBOYHBIX ITMKAHOB).
BTopas ceTb COCTOMT U3 NEKTUHOBbIX BewecTs. TpeTbs ceTb
npeacTasneHa, Kak NpaBuo, CTPYKTYPHbIMU BEeKaMun KNeTOUHO M
CTEHKM.




B? MeXAdy KIETKaMUu

MMNNACT-CBA3b Yepes AnonnacT-cBA3b Yepes CUCTEeMY
nasmofecMbl Mexay MEXKNETHUKOB U MeXhUbpunnspHsb!
poTonnactaMmu coceaHUX  MNPOCTPAHCTB BHYTPU KNETOYHbIX
neTok CTEHOK

Plasmodesma

Cell wall
\ Cytoplasm

_~\Vacuole

Apoplastic pathway (through cell wall)
Symplastic pathway (through cytoplasm)
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Plasmodesmata Plasma membrane




KieTouHast creHKa 6aKTepui

MpamoTpuuarensHas FpamnonoxurensHas

Nunonporena

354000 MNepunnasmatuueckoe Tenxoesas kucnora
o NPOCTPAHCTBO

MonepeyHsbie
nenTuaHbIe




Dyukuuu:

1.

Omoensem cooeparcumoe KiemKu Om 8HeuHel
cpeowl.

3awuwiaem cooeparcumoe Kiemru.
[loooeporcusaem hopmy Kiemxku.

Ocywecmensiem 83aumMooeucmeaue Kiemku ¢
BHeUIHel Cpedol U COCEOHUMU KIeMKAMU.

H36upamenvHo nposooum 8 Kjiemky numamesibHble
geulecmea U 8b1800UNM U3 KAEMKU NPOOYKIb
oomena.



l[umommama

. 1 @ luanonnasma -

' OMZPAHUYUEHHAA Om
B8HeUulHell Cpeobl KAemKu
nOJIYyHCUOKaA cpeoa,
npeoCcmasaAuas cooou
KOJLOUOHBLU PACHBOD
PAa3IUUHBIX CONel U
OP2aHUYECKUX geuiecme

“* @ Cucmema benkoevix
Humeil, NPOHU3LIEAIOULUX
UUMONIA3MY, HA3bIEACHCA
UUMOCKelemom



Humockenem

Cucrema
miLLEEVENE NN (e TKOBBIX HUTEH,
IPOHU3BIBAIOIITUX
BCIO IIUTOILIA3MY,
JHponnasMarunyeckas [Eelaiels (s
CeTh (hopMy KJIETKH,
Y4aCTBYET B €€
JIBMKCHUSIX, B
MuTOXOHAPUS AR 1
IepEMEICHUSX
CaMOU KJIETKHU

Pubocoma

MwukpoTpybouka

MuKkpounameHT



CBOUCTBO

CrpoeHue

duameTtp

benkosble
cybbeamHULbI

OCHOBHble GYHKLUM

dnyopecueHTHble
doTorpadpuum
¢dunbpobnacros.
N3yyaemblie
CTPYKTYpbI
nomeyeHbl
byopecueHTHbIMMK
Kpacutenamu. Aapo
Ha NnepBoun
doTorpadpum
NOMEYEHO CUHUM,
a Ha TpeTben —
OpaHXeBbIM.

MuKpoTpyboUKM

MNonble TpybKM

25 HMm
TybynuH

dopma KneTku,
NBUXKEHUE
OpraHomaos u
XPOMOCOM Mpw
KNeTOYHOM AeNeHUU

MuKpodunameHThbl

[1Be CKpy4YeHHble
mexxay cobon Lenu

7 HM

AKTUH

dopma Knetku,
MblLLEeYHOoe
COKpalleHue,
amebounaHoe
OBUXKeHune

- -

\ E_d > > > - _— E 2
‘ Cron6uk Ty6ynMHOBbLIX AUMEPOR [

a5 T - - -

AkTnHoBas cybbeauHuLa

- A “‘;L
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[ 7

MpomexyTouHble
dunameHTbl

dunbpunnapHole
6enKkun, CKpyyeHHble
B TAXM

8—12 Hm

Pa3Hble
(Hanpumep, KepaTuH)

dopma KneTku,
3aKpen/sieHune
NONIOXKEeHUA A4pa U
opraHomMaos

KepatuHbl

Tax KepaTuHoB

SRR OO
/& NN\




Dyukuuu:

Buympennan cpeoa kiemku.
Oobveounsem ece Kiemounvie CHPyKmypbol.

OnpeOeJmem MEeCmonoJjioricernue opzcmom)oe.

Oobecneuusaem eHYmMpUKIEMOYHbBLU
mMpancnopm 01a200apsa YUKJI0N).



Aopo

® A 0po — sadicHeluas coCmasHas 4acmos KiemkKu,
KOMOpasi 8bINOIHAEem (OYHKYUU XPAHEHUs U nepeoayul
HAC1e0CMBEHHOU UHpOpMAYUL, A MAK Jice pe2yiupyem
8ce npouyeccovl, NPomeKarujue 8 Kiemke

. ] rI
R < Aoepnas obonouka
s /
Y

AHopviuiko >

< AHoepHwiii cox (kapuonnazma)



ApepHbin COK

-
SN

AQPbILWKC

XpomaTtuH

AnepHas obonoyka:
HapyxHas membpaHa
BHYTPEHHAA membpaHa

ApnepHas nopa

AnepHas T |  OnpgonnasmaTtnyeckas
Pubocoma nopa e



XpOMaTUH 3HAOMNIa3MaTU4HECKan
CETb

AAPbLIWKO

nepuHyKneapHoe
NPOCTPAHCTBO

AAEPHbIA COK

sanepHas (Hykneonnasma)

obonouka

AAepHbie Nnopbl AP0



Cxema CTpPOEHNA KINeToO4YHOro 44pa

1 — apepHaa obonouka
(aBe meMOpaHbl —
BHYTPEHHASA N BHELUHAS —

U NepUHykKrneapHoe
NMPOCTPAHCTBO),

2 — AaepHas nopa,

3 — XpomMmaTuH
KOHOEHCUPOBAHHbLIN,

4 — xpoMaTuH

andpcpy3HbIN,

S — A4pbILLUKO,
6 — rpaHynol,

7 — chbnopunnsl,

8 — Kapunonnasma




XpOoMaTuH

Anpblwko

Mopbl

OyHKUNK:

1. XpaHeHue n peanusauyus
HacneaCcTBEHHOWN MHPopMaLK

2. [lepepaya HacneacTBEHHOW U MHOPMALINK
cnenyoLLM NOKONEHNSAM




Oobonouka aopa

® /[éyxcrounana nopucmasn
Memopana, oopazyrouian
KOMRJIEKC ¢ 0CMAIbHbIMU

MemMopanamu Kjiemku. ) ‘<
o oo £ .

@ Dyukuyuu:

[0 Omoensem s0po om
UUMONIAZMBL.

- Ha o0onouke naxooumcs
MHOIHCECMB0 Nop, uepes
Komopbule nocmynawm u
8bl0eNIAIOMCA 0enKu, HCupbl,
y211e8000bl, HYKJIeUHOBbIE
KUucjiomaol, 600d, UOHUL...



Hoepuuwiu coxk = KAPUOnhazma

® fOepHblii cOK unu Kapuoaumpa
Haxooumcs noo sioeproti obonouxoti.

® Dynkyus
Omoensiem s10po om YUMonia3mol.

® Cmpoenue

Konnouonwsiii pacmeop opeanuueckux u HeopeaHu4ecKux
seuecme P

Aoepnvliii cox / kapuonnasma




Aopoviuiko

® Opzanouo saopa kaemku, pazmepom om 1 0o 10 mxm. Ilo
¢hopme on Kpyznulii.

® B cocmas aopviuuka éxooam PHK u oenrxu.

4
.-'/ _— '
Y v

® Dynuxkyus P
B aopviuke npoucxooum cunmesjig

lmeanue
pubocom.




CTpykTypHO-(pyHKLMOHaNbHasA OpraHM3aumsa XpoMaTHUHa

Sy,
2 " XpomMmocomMa

\m‘&‘&%’?&’rﬂ&ﬁ&z’&

XpoMaTUHOBOE BOJIOKHO

FTMCTOHDbI o0
\;_‘,_\,.‘. >

(8 histone molecules +
146 nucleotide pairs of DNA)

7N
Monekyna [JHK y BbIiCLUMX 3YKapMOT AJIMHOW NPUMEPHO B
1,5-2 MeTpa, Nn0O3TOMYy HeobxoaMMa MakCMMasibHas
KoHAaeHcauus npumepHo B 10,000 pas, utobbl oHa 6bina
COBMECTMMaA C KJIETOUYHbIM S4POM.
O6opaunBanue JHK Bokpyr "wnynek" u3 ruCTOHOBbIX
6enkoB, NO3BONSIET pewWnuTb NpobnemMy ynakoBku, co3gaBas
NnOBTOPSAOLWYHCA CTPYKTYpPY nporteuH-AHK, n3aBecTHbIn Ka
XpOMaTUH.
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TTHK

Hyxneocomubiii ypoBeHb
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CxeMa KOHIeHCAIIUU

XpoMaTHHa

Meradasnas xpoMmocoma

{57 MyShared
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Oonomemopannbvie op2anouovl

IIIC — s3HO00onnazmamuyeckas cemo
Annapam I onv0orcu

Jluzocomeor

llepokcuomeor

Baxyonu



OpHomemMbpaHHble opraHouabl

OpraHoug

LLlepoxoatas 3M1C

MNepokcmncombl

O

Bakyonb Py

OcobeHHOCTN CTpoeHuA

Cnctema 3aMKHYTbIX KaHanbLeB
1 UNCTEPH, Ha BHeLLHEN
CTOpPOHE MeMbpaHbl
pacnonoxeHbl pubocombl

Cucrtema 3aMKHYTbIX KaHanbueB
N UncTepH

Cronka membpaHHbIX LUCTEPH,
OT KOTOPbIX OTLLEeNNATCA
ny3bIpbKW

Mem6paHHbie My3bipbKY,
3anosiHeHHble
rMAPOAUTNYECKMM
bepmeHTamun

LLlapoo6pasHble TenbLa,
copep)kaT KaTtanasy

OgHoMeMOpaHHbIE MELLKMX,

3anoJIHEHHbI€ KNeTOYHbIM COKOM.

B MonogpIx KneTkax oHu Menkue,
no Mepe pocTa CIMBAOTCA B
OfHy!0 60sbLUYt0. XapaKTepHbl
ANA KNETOK pacTeHunii 1 rpnbos

OyHKUUM

Mopandukauma n TpaHcnopT
6enkos

CuHTe3 n TPaHCNOPT nnnnaos
N CNOXHbIX yrniesoaoB

Hakonnexve n mogndukauma
NPOAYKTOB O1OCKHTE3a, NX
ynakoBka B MembpaHHble
ny3blpbKK, 0bpa3oBaHune
NepBUYHbIX IN30COM

Pacwennenune opraHn4yeckmnx
BeuecTts

PaspyLweHmne nepekncu
BOAOpOAa

HakonneHve nuTaTenbHbIX
BELLECTB 1 NPoAYyKTOB 06MeHa,
noanep)KaHve Typropa Knetku




cemo

® O/IC - smo cucmema KaHanvyes u
UUCMEPH, CIMEHKU KOMOPbIX
0opazosanvl memoparnou. OHu
NPOHU3BLBAION BCIO YUMONIAZM).
Lo kaunanam IIIC eewecmesa
nepemeuwiaromcs 8 pasHvle 4acmu
KJIeMKU.

rnagKve WepoxoBaTble
MemMBp aHbl MemMBp aHbl

® Cywecmasyem anaoxas u ulepoxosamas HABEE B
AIIC. Ha nosepxuocmu enaokou I1IC npu
yuacmuu ¢oepmermoe CUHmMe3upyomcsi
yenesoowl u aunuowl. [llepoxosamocmo
IIIC npuoarom pacnonodicerHvle HA Hell
MenKue OKpyaivie meibyd - pubocomol,

Komopble ydacmeyrnt 6 CUHmese OenKos. UHCTEPHDI
3HAOMNA3MAaTHYECKOH

CEeTH

UMTonnasma




Dyuxkuuu:

® Cunmes Oenkos (uepoxosamast)
® Cunmes 1UNUO08 U y21€60008 (21a0Kas)

® pancnopmupyromcs gewyecmea 6Hympu
KJlemKu

® Depmenmoul, 6CMPOEHHbBIE 8 MEMOPAHYL,
0becneuusarom HCU3HeOesAmeaIbHOCMb
KJlemKu



Annapam I'onvoicu

® Kowmnnexc I onvoorcu- smo
LNCTEPHDbI cucmema noiocmel,
UUCMEPH, OKPYHCEHHBIX
MemMOpaHou.

® Komnnexc [ onvooicu,
BbINOJIHAEM 8 KILeMKe
paszHoodpasmvie QYHKYUU.
yuacmeyem 8 HaKoNnJieHuu u
MPAHCNOPMUPOBKE
geuecmas, 8bl8eOCHUU U3
KJLeMKU PA3TUYHBLX
cekpemos, hopmMuposanuu
JIU3OCOM U KIIeMOYHOU

Ny3bIPbKY 000/10YKU.




Juzocomoi

Campvle menkue
0OHOMEMOpaHHbLE
op2aHouowl,cooeparcam 0o 60
2UOPONIUMUYLECKUX
Gpepmenmos.

Obpaszyemcs 8 KOMnieKce
OJIbOICU.

y Muugesan vacTuua
|

Mesmbpana
/ KNETEM

Myssipecn annapara

LncTeps annapara
Fonpaen

Dynkuuu:

® [luwesapumenvras —
obecneuusaem
nepesapusanue
OP2AHUYECKUX BEUlECS,
NONABUIUX 8 KIEeMK) npu
pacoyumose u
NUHOUUMO3E

® [Ipu conooanuu mozym

yuacmeosamsn 8
pacmeoperuu

QpeaHouﬁoe,Kﬂenuncu
yacmeu

opcaHusmda




FpaHynapHbiA 3P Aapo

o v
V \ ObBonouka aapa
AnepHble nopsbl

Pnbocombel
Fnapkun 3MNP

Besnkynsbl
AnnapaT MonbaXun Jinzocoma

—— KneTouHas membpaHa



Bakyonu

Knemxu pacmenuu ® Do kpynmwiil
umMerom 6aK)oJu ny3uIpex,
3aNOJHEHHbIU

Kjiemo4YHbiM COKOM.

® Yem cmapuie
Klemka, mem
KpynHee 6aKyoiu.




Jleymemopannwvie opzanouonl

1. Mumoxouopuu
2. Ilnacmuowl



Mumoxonopuu

MumoxonOdpuu —osanvhvie menvya
CXEeMa MUTOXOHAPWA 8 qb() pme 3epeH, HUm e, naioyex.
Brewmnss MemgpaHa 2naoKas, a
BHYMPEHHSISL 00pA3)yem CKIAOKU —
kpucmol. Ha enympennei
Membpane pazmeularomcs
pepmenmol, yuacmeyujue 8
Dpeaxyusix OKUCIeHUS OP2AHUUECKUX
geuecmea 00 YeleKucio2o 2a3a u
6000bl.

) B MumoxoHopusx npoucxooum
pacujenyieHue uKo3ol,
AMUHOKUCTIOM, OKUCTIEHUE HCUPHBIX
kucinom. OcHo8HaAsL (hyHKYUS
Mumoxonopuu — cunmes (ATD).
Ima Kucioma npeocmasisiem
co001 YHUBEPCANbHBLU UCMOYHUK
dHepauU, HeOOX0OUMbBLU OJis

5 'T1 ‘I]ITHH tm Hrﬂh“fl Do ocyuiecmeietHust npoyeccos

LS T REEERS JHCU3HEOeSAMENbHOCMU KIemKU U

Op2aHu3Ma 8 Yeaiom.




Monekynsil
MexmembpaHHoe AT®-cuHTa3bl

NPOCTPaHCTBO
MaTtpukc

KpucTbl
Pubocombl \\ .,

BHYyTpeHHASA
MmembpaHa

vi o .
,»
\

OHK HapyxxHas
['paHynbl | membpaHa




Il nacmuowi

® IlnacTis! (OT Ap.-Tped. TAGTOC «BBUICIICHHBII) —
MIOJTyaBTOHOMHBIE€ OpraHeIbl BBICIIIMX PACTEHUM, BOJIOPOCIICH U HEKOTOPHIX
(hoToCHHTE3UPYIOMIUX TTpocTeiuX. [1macTuipl UMEIOT OT ABYX JI0 YETHIPEX
MeMOpaH, COOCTBEHHBIN T€HOM 1 OCJIOKCUHTE3UPYIOIIHNH armapar.

HapyxHas membpaHa

BHyTpeHHsS MexmembpaHHoe
membpaHa MPOCTPAHCTBO

Mone
e [paHa

Pudocomsl Namenna




Il nacmuowi

® Xpomoniacmyl —
NAACMUObL HCENMO20
UlU KpAcHo20 usema,

® Xoponiacmyl —
3e/1eHble NAACMUObL,

@ Jleuxoniacmol —
becysemmuwvle naacmuobl
8 KJ1emKax
HEeOKPAUIeHHbIX Yacmel
pacmenuu

JlewkonnacTel
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AR S

Hememopannuwvie opzanouont

PrOocoMbl
LlenTpHnonu
Pecanuku
JKryTuku
ba3anpHbIC TElbLIA



Puoocomour

® Menvuativiue opeaHouosl
Kaemxu ouamempom 20Hm.
Cocmosim u3 2-x HepagHbiX
cy6beduﬂm;' OOIbULOU U

4 ' manou. B cocmas pu6ocom

Pacnonaearomces sice onu na

memopanax IIIC u 6
Dyukuyusn: yumonJaasme.
B pubocomax Cunmesupyromcs 8

s0pvluike. Ob0beouHsaomcsl
eoonv UPHK 6 yenouxu,
00pa3ysi NOIUCOMBL

CUHME3UPYIOMCSL BCe
HeoOxoouMmble Kilemke
OECIKIU.



Pubocombli

CmpoeHue pubocoms!

manas CyOvedunuya

J-EHH

m-FHK

AMUMOXLICIOMa

P - - . | -
OONblas CyOLeouUHUYa

membpara 31C

CUMIME DY eMan
NQNUNENTNUOHER Lens

CTpoeHue:
Maaas
boAbwIas CyObe AMHHULLDI

CocTaB:

p-PHK (pubocomHas)
beAkum.

PYHKLLUMU:

Obecneynsaer
buocuHTes Benka
(cbopky Benkosown
MOneKynbl U3
aMUHOKUCNOT).



HemembpaHHbIe op2aHoulbl. Ljlumockenem

LieHmpuonu omcymecmesyrom 8
K/iemkax ebiCWux pacmeHud u
epubos. MukpoTpyoboukn obpasyer
TONbKO MaTepuHCKasa LLEHTPUONb.

YOBOEHUe LeHTpuonen
npoucxoguT nepen AeneHnem
KNeTKKn, B S-nepuos.




Keymuxu u pecruyku — OpraHou/ibl HUTEBUAHOU (DOPMBI.
UmeloT baszanbHOE TeJIO U IIUTOCKEJIeT U3 MUKPOTPYDOUEK.

KryTHEKM corykaT Juis 1epemMelieHus
CcBOOO/IHBIX KJIETOK B IIPOCTPAHCTBE
(H-p, CcrIepMAaTO30M/1bl).

Pecauaku — JUig co3/1aHUA TOKOB
KUJIKOCTH WJIH BOCIIPUSTHS pasjipaxkuresien
(H-p, pecHUTUYATHIE KJIETKH JIbIXaTeJIbHbIX
IyTen, MaTOYHBIX TPYD).




PecHun4ka

T Hapy e Pecriuka (nonepeunoe cedenme)
* CrpoeHue g =;— L e S —
AU o L e
PECHHYEK U il [l — v— e
KI'YTUKOB RN -
OJIMHAKOBO - 3TO
UJIAHIPUYECCKUE
BBIPOCTBHI
[IUTOIJIa3MBl,

OCHOBY KOTOPBIX
COCTAaBJIISICT KapKac
13 MUKPOTPYOOUEK
(akcoHeMa).




[Tnazamamuyeckas
membpaHa

Keymuk Mukpompy6ouku

PROSTUDENTA.RU




CrpoeHue 0aKTEpUAIBLHOIO KI'yTHKA

pE——

dunameHT
XKryTuka

BHELLHAR
membpaHa
nenTUaHbIA
CNon B MeX-
MembpaHHOM
npocTpaxscTee
BHYTPEHHASA
membpaHa

CTATOP

POTOP  EasanbHoe Teno




Pasnuumna KNeTok pacTeHUn, >KUBOTHbIX N TPNboB

Ob6onouka
MnKoKanukc
®arounTos
MnacTuabl
Tvn nutaHusa

Bakyonb

LleHTpronu

3anacHom
nonucaxapuvg

g
W3 uenntono3sbl
Het X

Hetr X

Ectb | /4

PacTteHus

AeTtoTpodHoe

KpynHas, 3anonHeHa
KNE€TOYHbIM COKOM

Y Hu3WKnx

Kpaxman

MuUBOTHbIE

Het X

EcTb

Ectb

Het X
FerepoTpodHoe

Menkue,
nueBapuTesibHble,
COKpaTutesibHble

Ectb

mukoreH

oubbI

3 xutuHa

Het X

Het X

Het X
FerepoTpodHoe

O6bIYHO HebonbLuKe,
3anoJIHEeHbl KNeTOYHbIM
COKOM

Ectb

MukoreH




IIpusnak IIpokapuoTsl JYKapPUOThI
[MuTonnasmaruueckas EcThb EcThb
MeMOpaHa
KinerouHas cTeHKa Ecthb Y *KUBOTHBIX HET,

Y pacTeHHuHu eCTh
AnepHasa obosI0uKa Her Ectb
Murtoxouapun Het Ects
Komniexkce IN'onposxn Hert EcThb
JHOOoIJIa3MaTUudYecKasa Hert Ects
CeTh
JInzocomel Her Ectb
Me30ocoMBI Ectb Her
Pubocompbr Ectb Ectb
XPOMOCOMBEI Het (konbieBas Ha6op xpomocom (JIHK +
mosierkyaa [THK) + 0eJIoK)
Cnoco6 pasmuoxkenusa |IIpocroe bmHapHOE Mwuros, aMuTO3, ME103
IeJIeHne




Munn

CTpoeHune bakTepun

KneTtouHasa cTeHKa \\\
MnasmaTtnyeckas
membpaHa

Punbéocomsl
Cnn3uncras Kancyna

# [1na3maTtnyeckas
membpaHa

Cnunsucraa Kancyna

DoToCMHTETNYECKNE BrnAauneaHna
nnaasmatmyeckomn

Pnbocombl MeM6paHbl
mMembpaHbl
HedoTocmHTesnpyowan aspobHas baktepua

DoToCHHTE3UN pywLwan ba KTepua
AinepHas Aabpanporeobakrepus ¢032T:T‘12£3ﬁ3mm
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