KneTKa

*CTPOEHME
3YKAPUOTUYECKOU KJETKU



*CTpoeHue
3VKapMOTHUYECKOU K/IeTKMU

ITaazsmarM9eCKan Mexopanua TTHHOUMITOIHEIC IIVILIPEKH

T AOINIIATNMATH IS CKAaA

TlssvOosraaznaei cerb

IJenrpHosis

Koarnriaexc
T ORL 1512

Baxkvous

PruSocoarat

JTsrzoconia
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Oco0eHHOCTH CTPpOeHHUSA
JIa3MaTHYeCKOi MeMOpaHbI

nepupepHyYecKHe
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HA3G0



*LUuTonnasMaTmyeckas
MeMbpaHa

% LluTonnasmatmyeckaa membpaHa (060,104Ka) - 3TO
TOHKasA CTPYKTypa, KOTopasa oTAeNAeT CoAepKMmMoe
K/IETKU OT OKpy:Katoweun cpeabl. OHa COCTOUT M3
JABOMHOI0 CN10S IMMMA0B C 6ENKOBbIMM MOJIEKYIaMM.

% KnetoyHasga MemMbpaHa MMeEeT MHOIMOYMUC/IEHHbIE
CKN1aAKN, M3BUIMHBI, 1 MOPbI, YTO MNO3BONAET
pEryanpoBaTb MpoOXoxaeHne Yepes Hee BeLLEeCTB.



*Benku Tpex BuaoBs: (60%)

*nepudepmyeckne (Ha Hapy>KHEM UM BHYTPEHHEM
NOBEPXHOCTH);

*nonymMHTErpasbHbie (MOrpy>KeHbl Ha Pa3Hyio Fy6UHY);

*WHTerpasibHble NPOHM3bIBAIOT MEMOPaHy HaCKBO3b



*JHaonna3MaTUYECKasa ceThb

QHAonnazMmaru4yecKknin ApepHaa obonoyka
PETUKYINYM Appo

2




* JHpgonnasmaTmyeckas cetb (IMC) -

BHYTPUKJ/1I€TOUYHbIN
KJ1€TKM, NpeACTaBAAWMU COO0M pa3BETB/IEHHYIO
CUCTEeMY M3 MOJIOCTEU, NY3bipbKOB, KaHaJ/IbLEB,
Tpy60o4YeK,KapMaHOB.

Mnowaab MemMbpaH 3HAOMN/1a3MaTUYECKOU CeTH
cocTaB/ifeT 60/1ee MnoJIOBUHbI 06LEN nJoLaamn
BCEX MEeMOpaH KJEeTKM.



*Pubocoma
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*Pubocoma

“*Pubocoma — BaXKHEeMLLMM 3KUBOM

,cdepryeckon @opmbl, COCTOALUMU U3
6O/bLLON M MasoN cyobeamHuL,.

“PUOOCOMBI CAyKaT ANS M3
Mo 3aZjaHHOM MaTpMLe Ha OCHOBE
. MpeAoCTaBAAEMOM

. DTOT npouecc Ha3blBaeTCA

“B  KneTKax puboCcoMbl pacnonararTca Ha

membpaHax 3H0M1a3MaTUY4ECKON CEeTU, XOTA
MOFYT ObITb B HEMPMKPENJIEHHOM cbopMe B




*leHTpOCOMa MJIU_KJI€TOYHbIA LEHTP

B nopasnstowem 60/blLIMHCTBE CJ/lyYaeB
KJ1eTKe

NPUCYTCTBYET TOJIbKO OAHA LEHTpPOCOMa.
LleHTpocoMa Heob6xoauMa ANA AeNeHUS

KNeTKMU.
AHOMa/IbHOe yBeJ/IMYEHUE YUC/Ia LUEHTPOCOM
XapakKTepHoO AnA Knetok. bonee

OZlHOU LLeHTPOCOMbl B HOPME XapaKTepHO
O719 HEKOTOPbIX _



*

MUTOXOHAPUSA

MOJNTEKY Jibl
ATO-CUHTETA3bI

MEXMEBPAHHOE
NPOCTPAHCTBO

MATPUKC

BHYTPEHASA MEMBPAHA

HAPYXHAS
MEMBPAHA



*MMTOXOH,D,pMFI - , UMeloLasAcs BO

MHOIMX KNeTKax M
CUHTE3MpYyLas ),

dddheKTMBHOCTL paboTbl MUTOXOHAPUM OYEHb
BblCOKa. Karkaas MMTOXOHAPUA OKPYKEHa

060/10MKOM, COCTOALEN M3 ABYX 5 MeXxnay
HUMU — MEXMeMOpaHHOEe MNPOCTPAHCTBO - MAaTPUKC.
B HEM copeprkatca 6osbllag 4acTb s
y4acTBYHOLWMUX B ,
pacnoJsiaraloTcA MMUTOXOHApPHaJIbHbIe : 7

BHYyTpeHHAA MeMbpaHa obpa3yeT MHOroYmMcyieHHble

rpebHeBUAHbIE CKNaaKU — KPUCThI,
yBe/iMuymBawuwme naowaab. BHyTpeHHAA MeMb6paHa
TaKMX OTBEPCTMU HE MMeeT, Ha HeWU, Ha CTOpPOHe,
Oo6palleHHOM K MaTpMKCY, pacnoJiaraloTcs ocobble






* JleMKon1acTbl — GecuBeTHble
chepnyeckKkme B KJleTKax

Jlekonnactbl 06pasyloTcs B
3anacalwmx TKaHAX (KAYyOHAX,
KOpPHEBMLLIAX), KJeTKaX U
APYrUX 4YacTaAX pacTeHMUM.
CMHTE3UpYyIoT U HaKanuBaloT

. 3 b ot

JlenkonnacTbl coaeprKaT , C
MOMOLLbIO KOTOPbIX M3 I/1OKO3bl,
CUMHTEe3UupyeTcA . Ha cBety
nemKkonaacTbl NpeBballaeTcd B



*XnoponsjacTb

XJ10pOIJIacThI.

Mparbl, PACNONOMEeHHble B

Tunakoua WaxMarHOM NopsaKe

SR
AN

Tpoma xneponnacra

Hapy»wHas membpana
(Marpuke)

BHyTpernas membpana,
COINAIOULAY BCHO CNOMHYI CTRYKIypy

HA3Q0



* 1 4
XJIOPOIIACTHI — 3enénbie :

KOTOPbIC BCTPEYAKTCH B KJIETKAX PACTCHUHN U
BOAOPOCJICH.

C uxX noMOIIbI0 NPOUCXOAUT !
XJIOPOILIACTBI COACPKAT . ABasrorcs
ABYyMeMOpaHHBIMU opraneuiamu. Iloxy nBoviHoOM
MeMOpPaHOM HMMEKTCS . THJIaKOUIbI
_TPYNNUPYOTCH B I'PaHbI,

KOTOpPbIe NMPEACTABJISIT CO00M CTONKH TECHO
NPUKATHIX JAPYr K JAPYrYy AMCKOB.
IIpocTpaHcTBO MeXKAY 000/I0YKOM XJIOPOILIACTA
U THJIAKOUIAMHM Ha3bIBAETCH . B cTpome
COMEPXKATCH XJIOPOIIACTHBIC MOJIEKYJIbI :

’ ’ -3épHaa

J‘A“‘ A Y WEreENY W



*XpomMonaacTb




* r
XpOMOHJIaCT — OKpAallleHHbIe He3eJIEéHbIe
TeJiA.

XPpOMOILIACTHI COAEPkKAT JHIIb KEJIThIE,
OpaHKeBble M KpPAaCHOBAThbIE . Hucro-
KpacHble, CHHUE U (PHO0JIeTOBbIC NMUIMEHTHI Y
BbICIIUX PACTCHUU PACTBOPEHbI B KJICTOYHOM
coke. DopMa XpoOMOILIACTOB PA3HOOOpPaA3HA: OHU
OBIBAKOT KPYIJIble, MHOIOYIOJIbHbIE,
AJJOYKOBHM/IHbIE, BepeTeHO0Opa3HbIe,
CepmOBUIHbIC, TPEXPOrUe U T. /.

XPpoMOILIACTHI MPOUCXOAAT U3 XJIOPOIJIACTOB ,
KOTOpPbIE TEPHIOT XJOPOPUII M :



*

Annapart [ 0/1baXKu

A1

) \ Obonoyka agpa
AnepHble Nopebl

Punbocombl
[NagKaa sHaonnasMmaTrdeckana cet

Besnkynbl

Jnsocoma
\f/ KneTo4Hasa membpaHa

==

AnnapaT FonbaXxun



*ArmapaT Tonbaxu (KOMILJIEKE
Toabaxu) —

MeMOpaHHas CTPYKTYpPa 3YKAPUOTHYECKOM » _B OCHOBHOM
npeaHa3ZHAYEHHAasA IJI BbIBedeHHMsI BellecTB . Anmapar
T'oabaku ObLJI HA3BAH TAK B Ye€CTh HMTAJBAHCKOIO YY€HOIO .

Kommiieke Toabaku npeacrabBiasier cO00M CTONMKY
JAMCKOOOPA3HBIX _ MEINOYKOB (LIUCTEPH) U CBA3AHHYK) C HUMM
CUCTEMY MY3bIPbKOB. Amnnapar [oJbJKu acCHMMETPpUYEH —
HUCTEPHbI, pacnojiaraoiuecss Oavxke K SAPY KJIIETKH
coaeps:Kar  3peJiblie 0eJIKH, K 3TUM IUCTEPHAM HeNpepbIBHO
NPUCOCAMHAIOTCH ny3bIpbku. IlepemMenienue 0ejIKoB M3
sHaomiIazMarudyeckon ceru (IIIC) B anmapar Touabmaxu
IMPOUCXOAUT HE NMOJHOCTHI) - HENPABUJIBHO CBEPHYThIC OCJIKH
ocrarorcsa B JIIC.



* Iusocoma

NONOCTH ~
NNU30COMBI



*nVIBOCOMbI — OpraHe/Jibl, UMeLLMe pasHyo

¢dopMy, pasmepbl. YuMcno nmnsocom BapbupyeT OT
OAHOM (KpynHas BaKyoJib BO MHOFMX KJIeTKax pacTeHuM
U rpuOOB) A0 HECKOJIbKMX COTEH MM ThICAY (B KJ€TKaX
YXUBOTHbIX).

OYyHKUMU NTN30COM -

nepeBapMBaHMe 3axXBa4Ye€HHbIX K/I€TKOM BelecTB MU
YyacTuy, (6akTepmu, Apyrmx KIeToK),

YHUYTOXKEHUE HEHYXHbIX KJIeTKe CTPYKTYp, Hanpumep,
BO BpeMA 3aMeHbl CTapbiX OpraHoOMAoOB HOBbIMM,
nepesapuBaHue 6esIKOB U ApPYrMx BeLWECTB,
npom3BeAeHHbIX BHYTPU CAMOMU KJ/IETKM-
camonepeBapuBaHMe KJ/I€TKU, NpUBOALLEE K ee
rubenu.

MMpumep: MNMpu npeBpaweHUU rosioBacTHUKa B JIACYLUKY,
/IU30COMbI, HaxoAuMeca B KJ/IeTKaxX XBOCTaA,
nepeBapMBaloT e€ro: XBoCT UcYe3aeT, a oopa3oBaBlLUUECH



*UuTtockenert







*x f -
LIUTOCKe/IeT — s1o kneTouHbIi KapKac
WU CKeNneT, HaxoAAlWMMCA B

*KUBOMU . OH NnpucyTCcTBYyeT BO BCEX
KN1leTKax, KakK ( )
, U ), TaK M

U3MeHALWaACA CTpPYKTypa ANA
noaaep:XaHua OpMbl KJIETKU OT BHELUHMUX
BO31eUCTBMM, oObecnevyeHue ABUNKEHUSA
KJI€TKM, BHYTPMK/IETOYHbIM TPAHCMNOPT M
KNeTo4YHOoe AesieHue.

LUntockenetr obpasoBaH 6enkamm.



*dnepHada 060/104Ka

BHewWwHAA membpaHa
BHYTpPEHHAA MembGpaHa

AQpbIWKO
Kapnonnazma

eTepoxpomaTnH
SYXPOMAaHTHH
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*Flp,epHaH 000J10YKA - Mem6paHHbiit

6apbep, oTAensAlwWmUM a4p0 OT umTonsasmMbl. OHa
KOHTPO/IMpYEeT NnepeMelleHHue MOJIeKY/I.

ApepHaAa o60s10MKa o6pa3oBaHa BHeLHEW WU
BHYTpeHHen MemMb6paHamu. Hapy*KHas mMemM6paHa
nepexoAuMT B LUEepPOXOBaTY dHAOM/1Ia3MaTUYECKYIO
ceTb, U obecneymBaeT npucoegmHeHHUe
CTPYKTYPHbIX 3/1EMEHTOB LUTOMJ1a3Mbl.

ByTpeHHAA BbiCT/1aHa 6e/IKaMn - TJaMUHUHAMMU,
obpasywmMU A4EPHYI MNJIACTUHKY, KOTOpas
3aKpenaseT pasJ/iMyHble AAepHble CTPYKTYpbl.
Mexay mMemMbpaHamMu pacnoJsiaraeTcs
NPOCTPaHCTBO.



*

XPOMaTHUH

XPOMATUH — ato BewecTBo —_

KOMIMJIeKC , un . XpoMaTUH HaxoguTCH
BHYTpU KIeToK U BXOOUT B COCTaB

y :
OCHOBHYIO Maccy XpoMaTuUHaA COCTaBNAIOT Oeriku —

. y4dacTBywOLWUX B yNnaKoOBKe XpPOMOCOM .



* lng
KNETOK XapaKTepHO

HaJ/iItiune BaKyoJim C

K/1eTO4YHbIM COKOM, B

KOTOPOM pPaCTBOpPEHDI BAKYONb
COJI1, CaXapa,

opraHn4yeckmne KMCinoTbl.

peryampyet Typrop

KJ1IeTKMU.
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Monopas ' l

KneTka B3pocnas
KneTka

Crapas
KneTka

‘ - BaKyornb 8 - aapo

Pasmep BaKyOJin 3aBUCUT OT BO3pacCTa KNeTKU.



Komruiexkc
T onpmxu

JInzocomMebl

Bakyonn
PaCTUTEIBHOU
KJIETKH

Bakyonu
JKUBOTHOM
KJIETKH

— CTOIIKA YIUIOLIEHHBIX , CJIETKA
M30THYTBIX IUCTEPH

-camble MaJible KJIETOYHBIE OPTraHesIbl
(Ly3BIPBKH)

prI'IHbIe NnonocTn, 3arioriHeHHble
KNeTo4HbIM COKOM

OObIYHO MerKMe NosIoCcTr

TPaHCIIOPTHO- HAKOMUTENIbHAS (PYHKITHS,
(dbopMUpOBaHUE JIU30COM.

PACHICTUISIOT CJIOXKHBIE OpraHUYEeCKUe
BEIIECTBA JI0 00JIee MPOCTHIX MOJIEKYJI.
VY4acTByIOT BO BHYTPUKIETOYHOM
nepeBapuBaHUM MUIIEBBIX BEUIECTB

Perynsuus BonHO-COIEBOro 0OMEHa,
MOJIIEP’)KaHUE TyPTOPHOTO JTaBIICHUS,
HaKOIIJIEHHE METa0O0JHUTOB, 3allaCHBIX BEIIECTB,
BBIBEIEHUE TOKCUYHBIX BEILIECTB

QYHKIMH: TULIIEBAPEHHUS], OCMOPETYJISLINH,
BbIJICJICHUS



Lintockener

KneToyHbI LEHTP

o0Opa3oBaH
MUKPOTPYOOUKaMU U
MUKpOoQuiIaMeHTaMu

— ABC OCHTPHUOJIN H
YINIOTHCHHAA
ouTOoIlIIa3mMa -

neHTpocdepa

Omnpenensier hopmy
KJIETKH, YYaCTBYET B €€
JIBIDKCHUSX, BO
BHYTPUKJIETOUHOM
TPAHCIIOPTE OPraHOMIOB
U OTJICTIbHBIX
COCIMHECHUM.

[{entp oO6pa3zoBaHus
IIUTOCKEJIETA,;
oOpa3oBaHUs BEpeTEHA
JeIeHus



lNnasmMmamuyeckasi
MeMmbpaHa

MumoxoHdpuu
Pu6ocombi

An.lonekoxu
3riC

Llumockenem
XXeymuku

Lumonnasma

NPOKAPUOMmDbl

ecmb

Hem

ecmb

Hem
Hem

Hem

ecmb

ecmb

ecmb

ecmb

ecmb

ecmb
ecmb

ecmb

ecmb

ecmb



opraHombl U300par*KeHbl Ha
NAHHbIX PUCYHKaX?

MpaHynapHaa
MemBpaHa  3HgONNazMaTUYECKAA

CETb

g N\ BHYTPEHHAA BHEWHAA
Mkc membBpaHa  membBpaHa
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