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[lnasmaTn4yeckaa membpaHa

Carbohydrate

YnbTpaMUKpOCKONMYecKas NnjaeHkKa, Pt moleoule chain
cocToAlan 13 gByx
MOHOMOJIEKYNAPHbIX C/10eB 6esika
U pacrnoJsioXXeHHOro Mexay HUMH
GUMONIEKYNAPHOro €108 IMNUAOB.
LlenbHOCTb IMNMAHOro CNoA MOXeT
npepbiBaTbCA 6€/1IKOBbIMM
MOJIEKY/1aMU - "MOpPaMMH”

Frotein
molecule

M30AMpYeT KNETKY OT OKPYKatoLLei cpespl, 061aaaeT u3bmpaTtenbHOM NPOHULAEMOCTbIO, PEryanpyeT
MPOLIECC NOCTYMN/IEHUA BELLECTB B KNETKY; 06ecneymsaeT 0OMeH BELLECTB M SHEPrM C BHELLHEN Cpeaon,
CNOCOOCTBYET CORIMHEHMIO KNETOK B TKaHM, Y4aCTBYET B MMHOLMTO3E U GarouuTose; peryanpyer
BOZHbIV 63NaHC KNETKM U BbIBOAMT U3 HEE KOHEYHbIE NMPOAYKTbI }KU3HEAEATENbHOCTM




| dHponnasmaTtuyeckas cetb - IMC |

ﬁﬂpr&MMKpOCKOI’IquCKaﬂ CMCTeMa\

MeM6paH, o6pasyrLmnx TpyOOoUKM,

[paHynApHaAa

CETh | &

KaHa/ibLbl, LUCTEPHbI, My3bIPbKM!. R Weutiara sugomsieoas | E10

CTpoeHne MeMb6paH yHMBepcaJsibHoe
(KaK U Hapy»XHOM), BCA CETb

o6beauHeHa B egMHoe Lenoe C ,, . ol
Hapy>XHOM MeMb6paHoM A4epPHOMU 2\ NSRS . j%“

060/104KM1 M HapY*KHOM K/IeTOYHOM N\ y e
\MGMGPaHOﬁ. 'paHynapHasa IlC HeceT ‘ ok
p /

VI6OCOMbI, rnagkaf - JimweHa X

/ O6ecneymBaeT TPAHCNOPT BELWECTB KaK BHYTPU KJIETKU, TaK U \
MeXAay coceaHUMM KneTKaMU. [lennut KneTky Ha oTaesibHble
CEeKLUMN. B KOTOPbIX OAHOBPEMEHHO NMPOUCXOAAT pa3/IMYHbIe
pur3nonormyecKkme npoueccbl U XMMMYECKMe peakumu.
'paHynapHas 3lNC yyacTteyeT B cMHTe3e 6esiKa. B kaHanax 3MC
06pasyloTCA C/I0XKHble MOJIEKY /bl 6e/1IKka, CUMHTEe3UPYIOTCA

\H(Mpbl, TpaHcnopTupyetca ATO /




[ Prn6ocombl

ﬂanpaMMKpocxonmqecxme opraHennbN
OKPYr/10M Uan rpu6oBUAHOM (hopMbl,
cocTofAlMe U3 ABYX YacTeH -
cyoveanHuy,. OHM He UMetoT
MeMO6paHHOro CTPOEHMA U COCTOAT U3
6enka u pPHK. Cy6bveguHuubl
obpa3sylTca B AapbiwKe. O6beguHAITCA
BAO/Ib MONeKy1bl MPHK B ueno4vku -

wonmp%ocomu. /

[ YHuMBepca/ibHble OpraHes/ibl BCeX K/IeTOK XUBOTHbIX U PaCTEHUM. \
Haxopaartca B ymtonsnasme B CBO6GOAHOM COCTOAHMU MM HA MEMOpaHax

JlMC; KpoMe TOro, cogeprkatca B MUTOXOHAPHUAX U XnoponaacTtax. B
prM6ocoMax CUHTE3UPYIOTCA 6e/1KM MO NPUHLMITY MAaTPUYHOIO CUMHTE3a;
obpasyeTcAa noamMnenTtMaHaAa ueno4vka - nepBu4yHasa CTpPyKTypa

\ MOJIeKy bl 6esiKa. /




MUTOXOHAPUN

(mxpocxoanecwe \

opraHe/Jbl, UMewme
ABYXMeMbpaHHOe CTpoeHue.
BHewHAAa meM6paHa rnagkas,
BHYTPEHHAA - obpasyeT
pas/IM4HOU (DOPMbI BbIPOCTbI -
KpMCTbl. B MaTpuKce
MMUTOXOHAPUU (NONYHKUOKOM
BelecTBe) Haxo4ATCA
depMeHTbl, p6ocombl, AHK,

o= d

(" YHuBepcanbHas opraHenna, ABNAIOWAACS AbIXaTe/bHbIM M1
3HepreTM4YecKMM LEeHTpoM. B npouecce kncnopogHoro
(OKMCAMTEeNbHOro) 3Tana AUCCMMMAALUM B MAaTPUKCE C MOMOLLbIO
(hepMeHTOB NPOMCXOAUT paclienieHMe opraHM4YeCcKux BeLecTB C

\_ OCBOGOXJEeHWEM DHepruun, Kotopasa uaert Ha cuHTe3 ATO (Ha Kpucrax).




[ XnoponnaacTbl ]

Plant Cell Chloroplast

/(uxpocxonmqecme opraHenbl, \ o

UmeloLme AByXMeMbpaHHoe CTpoeHuHe. Nenbrane ol .
HapykHaa MeMb6paHa rnagkas. i oS
BHYyTpeHHAA MeMbpaHa obpa3yeT P - |
CUCTEMY ABYXCJ/IOMHbIX MJIACTUH - S S ..
TUNIaKOMJ0B CTPOMbI U TUJIAKOMA0B rpaH. e Tt
B MeM6paHax TM/IaKOUAOB rpaH MexXay
CNOAAMMU MOJIEKYN 6EIKOB M JIMNUA0B X _
cocpeoToUeHbl MUFMEHTbI - X10poHAN N B ermembrane
U KapoOTUHOMADI e >

K /

KXapaKTeprl ANA pacTUTENbHbIX KNeToK. OpraHennbl pOTOCUHTE3A, \
Cnoco6Hble co3aaBaTb M3 HeopraHuveckmnx sewecTts (CO2 u H20) npu HaAnumu
CBETOBOM 3HEPrum U NUrMeHTa xaopoduiia opraHM4YeCcKMe BellecTBa -
yrneBoabl U cBO604HbIM KMCopoA. MoryT o6pa3oBaTbCs U3 NponaacTma Uau
JIEUKONJ1aCTOB, a OCEHbIO NEPEUTH B XPOMONJIaCTbl (KpacHble M OpaH}KeBble

\nnop,bl, KpacHble U XeNTble IMCTbA). /

Granum
(Stack of Thylakoids)




[ Annapat

[oNbaXKH ]

ﬁxpocxonmqecxue
OAHOMEeMOpaHHbIe
opraHenbl, coctoawume
U3 CTOMOYKM MNJIOCKMUX
LMCTEPH, MO KpasMm
KOTOPbIX OTBETBAAIOTCA
TPYOOUKH, oTaensawoume
MeJIK1e nysblpbKM.

~

Golgi apparatus

incoming transport vesicle

/

U3MEHSAIOLWAACA opraHeasa. B yMctepHax Hakan/iMBaTCS NPOAYKTbl CUHTE3a,
pacrnaza U BelecTBa, NOCTYNMBLUME B KJIETKY, a TaKXe BelecTBa, KoTopbie
BbIBOAATCA M3 KNE€TKMU. YNaKoBaHHble B NMy3bipbKM, OHM NOCTYNAKOT B
LUMTOMN/Ia3My: OAHM UCMNOJIb3YIOTCA, ApPYrMe BbIBOAATCA Hapy»Ky. B
QaCTMTeanoﬁ KJIeTKe y4YyacTByeT B MOCTPOEHMU K/IETOYHOMU CTEHKM. )

o trans face o
\ / newly forming vesicle \ secretory vesicle
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[ JIN30COMbI

MKpocxonmqecxme \ i

oAHOMeM6paHHble opraHe/iibl ~ &y
OKpYr/10M opmbl. UX umcno N
3aBMCMT OT KM3HEAEeATe/IbHOCTH
KNeTKM 1 ee hU3M0NI0rMYECKOro
COCTOAHMA. B anM3ocomax
HaxoAATCA NU3UPYIoLLME
(pacTBOpsAOWwMe) DepMeHThI,
CUHTE3MpPOBaHHbIE Ha
p1béocomax.

I'IepeBapMBaHMe niulm, nonasLLEeM B KUBOTHYIO KJ/1€TKY MNpH

c¢aroumnTose u nMHoumuTose. 3awmTHasa pyHKUMA. B KneTKax /obbix

0COb6EeHHOo B yCc/noBHUAX nNULLeBoro nJjii KUCJ1iopoaHoro rosjioaaHuA.

9

OpPraHM3MOB OCYLLEeCTB/ISIIOT aBTO/IM3 (CaMOpacTBOpeHMe opraHe),

4




[ KneTouyHbIiU LLeHTP J

/yanpaMMKpOCKOHW-IeCKaH \

opraHensia HeMeM6paHHOro
cTpoeHunsa. CocToUT U3 ABYX
ueHTpronen. Kaxkxgaa nmeer
UMIMHOPUYECKYIO (POPMY, CTEHKMU
obpa3oBaHbl 4EBATbIO
TpuUniaetamMum Tpyboyek, a B
cepeguHe HaxoaMuTCA

\op,Hopop,Hoe BeLLecTBO. /

ﬁpMHmAaeT yyacTue B Ae/IEHMU KNIeTOK }KUBOTHbIX M HM3LIMX pacTeHMKU. B -
Ha4vase aenenusa (B npodase) LEHTPUO/IM PAaCXOLATCA K pasHbIM NOJIIOCaM
KNeTKU. OT LeHTPMOoieN K LEHTPOMEepPaM XPOMOCOM OTXOAAT HUTH

BepeTeHa geneHus. B aHacdasze 3TM HUTU NPUTArMBAIOT XpoMaTUAbI K

nostocaM. Mocne okoHYaHUA AeNeHUA LEHTPUO/IU OCTATCA B AOYEPHUX
\K/1IeTKaX, YAABaMBaIOTCA M 06pa3sylT KNEeTOUYHbIU LLeHTPp. )




[ OpraHonabl ABUXKEHUSA

@HW—IKM - MHOTOYUCJ1EHHbIE \

LuTonasmMaTmMy4eckmne BblpoCThbl
Ha NOBEPXHOCTN MEMOpPAaH®I.
KryTunkum - eauHnYHbIE
LuTonasmMaTmyeckmne BblpoCThbl
Ha NMOBEPXHOCTU KITETKM.
J1loXXHble HOXKM (nceBaonoanmn) -
ameboBuaHblE BbICTYMbI
LUuTOnasmbil.

Mwuodonbpunrbl - TOHKME HUTK OO0
1 cm AnvHom n bonee.
LinTonnasma ocyuiecTtenger

CTpynyaToe 1 KpyroBoe ,El,BVI)KGW
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