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OCHOBHBIC YaCTH
KJIICTKHU
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K/IETKA —3j1eMeHTApHAas HEJOCTHAA KMBasg CUCTEMA

Czema CTPOEHUS PacTUTENbHOM KAETKH




IHHUTOIIJIA3
MA

[{uTomnazma — 3TO MOMYKUIKAs cpeia KIETKH, B KOTOPOU PaCIioIararoTcsl OpraHOUIbI KICTKH.
[{uTora3ma COCTOMT U3 BOABI U OSTIKOB.
[{uTomnnasma cmocoOHa JIBUTAThCS CO CKOPOCTHIO 10 7 cMm/4ac
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X

IHI0IIA3MATHYECK Huromiazmaruueck
as ui Pudocombl Kuierounsblii neHTp
ceThb MaTpHKC

MuTroxoHapuu Anmnapar loabaxu InacTuabl JIn3ocoMbI




[luTockener

0 IlxToruiazMa 3yKapuOTHYECKUX KIETOK
IPOHHU3aHa TPEXMEPHOM CETKOM M3 OCIKOBBIX
HHUTEHN ((PHUIIaMEHTOB), HA3bIBAEMOM
UTOCKEJIETOM.

[luTockeneT 3yKapuor.
AKTUHOBBIE
MHUKPO(PUIAMEHTHI
OKpAIILICHbI B KPACHBIH,
MHUKPOTPYOOUKH — B
3€JICHBIN, AAPa KJIETOK — B
roJy0o IBET.

o~
/)k



O yHKIIMA [IUTOILIA3MBI

0 Ilepemernaetr BMecCTe ¢ COOOM pa3aIudHbIC
BEII[CCTBA, BKIIFOYCHUS U OPraHOUIbI.

0 B Hel ImpoTeKaroT BCE IPOLECCHl OOMEHA BEILIECTB

0 BaxHeuias poJib IIMTOIIA3MBI 3aKJIFOYACTCS B
00BCIMHECHUH BCEX KJIETOYHBIX CTPYKTYP
(KOMIOHEHTOB) X OO€CIICYCHUH UX XUMHYECKOIO
B3aUMOIEUCTBUL.



Kiierounblie CTpyKTypbl

NS -

I[locTostHHBIE Hemocrosaabpie
MemOpanHbie HememOpanHbie

OJTHOMEMOpaHHbIE
DHOoIIa3MATHYEeCKas CeTh
Anmnapar ['onbmxu
JInzocoma
JIBymMeMOpaHHbIE
MwuToxoHapun

XJIOpOILIACTHI



DHNOILIA3
MATUYECK

AA CETb
(9C)

Bcesi BHyTpeHHSISI 30HA HMTOIJIA3MbI 3a110JTHEHA MHOTOUYMCJIEHHBIMH MEJIKUMH KaHAJIaMH U
MOJIOCTAMHU, CTEHKH KOTOPBIX MPEACTABJIAIOT C000i MeMOpPaHbI, CXOJHbIE 10 CBOE CTPYKTYpe ¢
IJ1a3MaTHYecKOM MeMOPaHOi. DTH KaHAJIbI BETBATCSH, COEIMHSIOTCS APYT ¢ APYIroM U
00pa3yloT ceTh, MNOJYYHUBIIYI0 HA3BAHHeE JHAOIIA3MATHYeCKOi ceTH. JC HeoqHOPOIHA 1O
cBoeMY cTpoeHn1o. I3BecTHBI /IBa ee THIIA - TPAHYJISIPHAA U IVIaJAKAasl.

Pu6oco
MBI
MemOpa
Ha

['magkas OC

A CuHTe3 OCJIKOB, )KUPOB U YIIICBOJ0B
S Haxorsienre OeKOB, )KUPOB U YITICBOIOB
YcuneHue CBA3U MEXKy OpraHOUIAMU




Cxema CTpPpOEHMSAa annaparta | onbaxu




AITITAPAT
I'OJIL/IZKA

B kireTkax pacTeHHMH U IPOCTEUIINX allllapal yueTepH s ny3sipbKu
['onbmKKM peICTaBICH OTACTbHBIMHA
TEJIbIIAMU CEPIOBUIHOMN WX MTAJTOYKOBUIHOU

(hOpPMBEL.

B cocras anmapara I 'oibxu BXOJAT:
MOJIOCTU, OTPAHUYEHHbIE MEMOpaHAMU U
pacnoJyiokeHHbIe TpynnamMu (o 5-10), a
TAKX€ KPYIHBIE U MEJIKUE ITY3bIPbKHU,
PACIIOIOKEHHBIE HA KOHIIAX MOJ0CcTer. Bee
3TH SJIEMEHTHI COCTABIIAIOT €IUHBIN

OYHKUUN:




MEMBPAHA

JIN3OCOMDI

OEPMEHTDI

e 3amuTHAaA.
o [erepodarnyecka

KJIETKY NPU MHHOI
e Yyacrue BO BHYT
e JH/O0reHHOE IMUTa

4acTh HUTOILIA3MAT

JIn30COMBI - MUKPOCKOITUYECKUE
OJIHOMEMOpPaHHbIC OPraHeJIbl OKPYTJION
dbopMbl X 4uciio 3aBUCUT OT
KU3HEACATETLHOCTH KJIETKHU U €€
(bU3HOJIOTUYECKOTO COCTOSTHHSI.

JInzocoma - 3TO NUIlEBAPUTEIbHAS BaKYyOJlb,
BHYTPH KOTOPOH HAXOMSITCA PACTBOPSIONINE
(dbepMeHThI. B cityuae rojiogaHus KJI€TKA
NEepEeBapUBAIOTCSI HEKOTOPbIE OpraHouibl. B
clly4dae pa3pylieHHus MEMOPaHbI JTU30COMBI,
KJIETKa [epEeBapUBAET cama ceOsl.

Hocrynmaiiuux B

bl llepeBapuBaThH



MHUTOXOHA
PUU

-

m— MUTOXOHAPUU - MUKPOCKOIIMYECKUE OPTraHeIlIbl,
MemOpana UMEIOIIHNE JBYXMEMOPAHHOE CTpOoeHUE. BHeIH A
' MeMOpaHa riiajkas, BHyTPEHHsIs — 00pa3yer
pa3IuyHON GOPMBI BHIPOCTHI — KPHUCTHI. B
MATPUKCE MUTOXOHAPUH (ITOJTY>KUIKOM BEIIECCTBE)
HaxonsTcs pepmenThl, pudocomsl, JJTHK, PHK.
Yucino MUTOXOHAPUM B OJTHOU KJIETKE OT €IMHMII
110 HECKOJIbKUX ThICAY.

Buewnnn
MeMOpasa

n  Kpucia

DOYHKIMY MUTOXOHAPUHA




IACTUJIbI

HapyxHsisi MeMOpaHa Tunakoua

[ImacTuasr - 3To
QHEPreTUYECKUE CTAHITUU

PACTUTEIILHOM KIIETKHU.

BHyTpeHHss MmeMOpaHa
['paHa

Crpoma
[Inactuabl MOTYyT

IIPEBpAIIATHCA U3 OJHOTO
BHU/JIA B JIPYTOU.

XapaKkTepucTmka BMAOB NacTuaoB

Buo Xnoponnacmol Xpomonaacmol Jleukonnacmol

I[eem

Ilecmenm

Dyukuus




CTpoeHune xroponsacTa




eaKkyosnu




PUBOCOMbBI

PMUBOCOMBI —
YIBTPAMUKPOCKOITMYCCKHAE OPTaHEIIbI
OKPYIJIOW WJIM TPUOOBUAHOMN (DOPMBI,
COCTOSIIMNE U3 JIByX YaCTEU —
cyouactui. OHM HE UMEIOT
MEMOPaHHOTO CTPOCHUS U COCTOST U3
oenka u PHK. Cybuactuiib
00pa3yroTCs B SPHIIIKE.

Cunre3 OeJka B
(YHKIIMOHAJIBHOM IIEHTPE



KJIETOYHOE
ANPO

Apeptbie nopbl

Kierounoe sapo- 3T0 BaxKHEHIIIAs Hirmw SHK
qacTh KIeTKH. OHO €CTh IMOYTH BO 3
BCEX KJIETKaX MHOTOKJIETOYHBIX
oprann3MoB. Knerkn opranusmos,
KOTOPBIC COAEPIKAT PO HA3ZBIBAIOT
sykapuoramu. KilerouHnoe s1po
conepxut JIHK- BemecTBo Agpeiuxo
HACJIEACTBEHHOCTH, B KOTOPOM
3ammnpPOBaHbI BCE CBOMCTBA KIIETKH.

Obonouka Aapa

BHyTpeHHAR
membpaHa

Hapyxxan
membpaxa

Crpykrypa siapa CTpoeHue H COCTaB CTPYKTYPBI @OYHKIUM CTPYKTYPbI

Hyknaeonnazma

Aopuviuiko

Xpomamun



KJIETOYHOE
AAPO
(IIpoaoJizKeHue)

Cxema CTpOeHUS HACJICACTBEHHON HH(OpMaIun

XpoMmatun
slapo >‘ . g .
H (cM cien.crai) MTHE

JIHK !

OYHKUNWN A0PA

Perynsanus
oOMeHa
BELIECTB B
KJIETKE

XpaHeHue

HACJIEICTBEHHO
11 nHpopmanuu




OCHOBHBIE
BBIBOJBI

Knetka - anemeHTapHasi €IUHULIA KU3HU, OCHOBA CTPOCHMUS,
KU3HEACATEIILHOCTH, PAa3MHOXKEHUS U WHAUBUYAJIbHOTO PA3BUTHS BCEX
OpraHu3mMoB. BHe KJI€TKH HET XKU3HU (MCKJIFOYEHUE - BUPYCHI).

BOoJBIIMHCTBO KJIETOK YCTPOCHO OJIMHAKOBO: MOKPHITO HAPYKHOU 000IOUKOM
- KJIETOYHOW MEMOpPAaHOM 1 HAIIOJHEHO KUJIKOCTBIO -IIUTOIIa3MOM.
[{uTomma3sMa COIEPKUT MHOTOOOPa3HbIE CTPYKTYPhI - OpraHebl (apo,
MHTOXOHJIPUH, JTU30COMBI H T.]I.), KOTOPBIE€ OCYIIECTBIISIIOT pa3HOOOpa3HbIE
IIPOLIECCHI.




