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NMIASMATUYECKAA MEMBPAHA
KITETKW

Knerounas memOpaHa — ylIbTpaMUKPOCKOIIMYECKasl TIJIEHKA, COCTOSAIIAS U3 ABYX
MOHOMOJIEKYJISIPHBIX CJI0€B O€JIKa U PACIOI0KEHHOTO MEXK Y HUMHU OMMOJIEKYJISIPHOTO
CJI0S JTUTIUIOB.

Morpy>KeHHbIe Monucaxaprabsl JBOMHOKM CNnor
NANMAO 0B

MpOHKMSBIBEaHILLIIA MoeepxHOCHbLIE
8enok 8enki

PyHKLUMK NnasmMaTn4eckon membpaHsbl.
1. OrpaHuyeHne BHYTPEHHEN Cpedbl OpraHM3Ma;
2. CoxpaHeHne opMbl KNETKU;
3. 3awunTa;
4. Perynauusa nocTynneHna MOHOB B KITETKY;
5. BeiBegeHme 13 KNneTkn KOHEYHbIX NPoayKToB 0OMeHa BELLECTB;
6. ObbeanHeHne oTaenbHbIX KNETOK B TKAHMU;
7. Obecne4yeHune aro- n NMHOLMTO3A;
8. TpaHCnopT BELECTB Yepes LuuTonnasmy.
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DTO cr1oco0 MUTAHUSA
’KUBOTHBIX KJICTOK, ITPU
KOTOPOM B KJIETKY MOMAJIat0T
[IUTATEIILHBIE BENIECTBA

NMAHOLUNTO3
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DTO yHUBEpCaJIbHBIN CITIOCO0
nuTaHus ( ¥ s )KUBOTHBIX, U
TSl PACTUTENIBHBIX KJIETOK), TIPH
KOTOPOM B KJIETKY IOIaat0T
NUTaTeJIbHBIC BEIIESCTBA B
PacTBOPEHHOM BUE

S



LUTOIMNA3MA

[{uToriazma — 3TO MOJTYKUAKAS Cpelia KIIETKH, B KOTOPOI pacioiaararoTcsi OpraHou bl KISTKH.
[{uToria3mMa COCTOUT U3 BOJABI U OCJIKOB.

[{uTomnasma crocoOHa JBUTaThCsS CO CKOPOCTHIO J10 7 cM/4ac

LIMKNO3 — 3TO ABMXKEHNE LIUTOMNJIa3Mbl BHYTPW KJIETKHU

—> KPYroBO CETYATDI A
ATy : , <
i W v
e LMKNO3 LUKNO3

OprasHouabl — 3TO ITOCTOSHHBIE KJIIETOYHBIE CTPYKTYPHI,

KaKasd U3 KOTOPBIX BBIITOJIHACT CBOH CI)YHKHI/II/I

DHAOIJIAZMATHYECK
as
ceTh

Annapar loabxxu MuToXoHApPHH

MATPHUKC

S

Kaerounslii nentp ILnacTuasl JInzocomsl Pubocombl




TMANOIJIASMA

lNuanonnasma ( 4UMO30J1b)-BA3KUUA BOAHbLIN

PACTBOP pa3fN4YHbIX COren N opraHNYecKnx
BELLECTB, MPOHMN3aHHbIN CUCTEMOWN DENKOBBIX

HUTEWN — UUMOCKEIIEMOM.

OyHKIIMN THAJIOIIIA3MBI.

1. OGecneunBaeT N3MEHEHHUE BA3KOCTH OUTOILIIa3MbI, KOTOpAasA BO3HUKACT I10

JEUCTBUEM BHEITHUX U BHYTPEHHUX (DAKTOPOB.
2. OTBETCTBEHHA 3a IIUKJIO3 U NEJICHUE KIIETKHU.
3. OnpenensieT NoJISIPHOCTh PACHOJIOKEHHS BHY TPUKJIETOYHBIX KOMIIOHEHTOB.

4. O0ecneunBaeT MEXaHMYECKHE CBOMCTBA KJICTOK, TaKHE KaK JIaCTUYHOCTD,
CITOCOOHOCTH K CIUSHHUIO.



Op2aHouosbI

OpgHomembpaHHble [1BymembpaHHble HemembpaHHble

« JlC « MuTtoxoHgpun * Pubocomsbl

« Komnnekc * [lnactugbl * KnetoyHbIn LUeHTP
Fonbpky « Llutockenert

* Jlnsocomsl (MUKPOTPYDOUKN)

« Bakyonu * Mwuodunbpunrsol

e PecHunuykn mn
XY TUKN
ayKapuoT




OHOOIMIA3SMATUHECKAA CETb
(9I1C)

Bcst BHyTpeHHSIs 30Ha HIUTOIJIA3MBbl 3aI10JIHEHA MHOTOYMCIEHHBIMU MEJIKMMH KaHaJlaMU U MOJIOCTAMM,
CTEHKH KOTOPBIX MPEACTABISAIOT CO00I MEMOpaHbI, CXOJHBIE MO CBOEH CTPYKTYPE C MIa3MaTUYECKON
MeMOpaHOil. DTH KaHaJIbl BETBATCS, COCIUHSIOTCS APYT C IPYrOM M 00pa3yroT CeTh, NOJIYUUBIIYIO Ha3BaHUE
sHAOIIa3Marndeckou ceru. [1o kaHamam SHIOIIIA3MaTUYECKOM CETH MPOUCXOINUT TPAHCHOPT BEIIECTB.
OIIC HeogHOPOIHA 1O CBOEMY CTPOEHUIO. MI3BECTHBI [IBa €€ TUIIA - TPAHYISIpHAs U [IAIKas.

PuBocomel

Oynkiun I11C

e CrHTE3 OEJIKOB, )KUPOB M yIJIEBOJIOB

e HakomieHue O€JIKOB, )KUPOB U
YIJIEBOJOB M UX TPAHCIIOPTUPOBKA

® YCUJICHUE CBSI3U MEX]y OpraHOWIaMH

o[ [poHM3BIBAET BCIO IIUTOILIIA3MY,
CBSI3bIBasl SIPO C HEW Y BHEIIHEU
CpenoM.

ManynapHaa | 5=
JHOMNasMaTHIeckan | =
CETh

MembpaHa
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Komnnekc NOJibOXXW

B cocraB anmmapara | onbku
BXOJISIT: TIOJIOCTH, OTPAHUYCHHBIE
MEMOpPAHAMM U _PACIIOJIOKECHHBIE
rpynmamu (rmo 5-10), a Takxke
KPYITHBIE ¥ MEJIKUE T1Y3bIPbKHU,
pacCIIONOKEHHBIE HA KOHIAX
[10JIOCTEN. Bce 3Th 2I1eMEHThI

COCTAaBJISIOT €IUHBIN KOMILJIEKC.

®yHKYyuu Komrsekca IonibOXXuU.

KoHueHmpauusi, o6e3e0)xueaHue, ynjiomHeHue CUHMe3UpPOoBaHHbIX 8 KIlemkKe
6enkoe, xupoe, y2s1€e80008;

- MT0020MoeBKa UX K 8biee0eHUI0 U3 KJIemKuU UJiu UCrnosib308aHuio 8 Hel;

- obpa3osaHue J1U30COM;

- c60pKa c/10)XHbIX KOMIJIEKCO8 op2aHU4YeCcKUX eewecma.

- dboopMUupoBaHuMe U pereHepauusa memopaH.



JTIN3OCOMDI

- Jluzocomwl - waposuonvle menvya
- pasmep 0,2 -1 mKm
- oopa3zyromces 8 komniexce I onvosicu

- cooepaicam oxono 30 eudporumudeckux
¢depmenmos

- paspyuarom cmpykmypol CAMou Kiemxu,
8peMeHHble 0P2aHbl IMOPUOHOS U TUYUHOK
(xe6ocm u d#cabpvl 20108aCMUKOB 2V UleK )

- pacwennisiem JHcupbsl , HyKJ1euUHo8ble KUCLOMbl,
yanesoovl u benku

®YHKLUH

YyacTie B0 BHYTPHK/IETOUHOM IepeBAPHBAHUH.

Y4yacTue B 00padoTKe 4y KepOAHbIX BELIECTB, MOCTYNAIAX B KJIETKY NPU NUHOLUTO3€ 1
(parounrose.

3H}IOF€HHO€ IMNUTAHUE: B YCJIOBUAX IN'OJIOAAHUA JIN30COMbI CIIOCOOHBI nepeBapuBaTrb 4acCTb
HHATOIVIASMATHYIECCKHUX CTDVKTVD.

3amuTHAaA.



BAKYOIlb

CTpYyKTYypa M DYHKIUMA BaAKyONXei
PACTHMTENHBHOM M XXMBOTHOM KIEeTKM

THINIHBI BAKYONEMN

MyAscupyroujas BakyoAb
- xapakmepta gan npectoBogbix

npocmeduux.
Oynkuus:
- Boigeaetue memaboaumoB,
uaauwkoB Bogbl (ocmopezyAasuus).

XuBomHan knemka

NMuujesapumeAbHan

\ daroyumapHas

NMuHoyumapHas

AymodgharoyumapHas

PacmumeabHas kaemka

B moaogot kaemke neckoasko meakux Bakyoaed, B
apeaol kaemke - ogHa uenmpaabhan Bakyoar ¢
kaemounsim cokom (konuenmpupoBannmiii pacmBop
opzanuveckux kucaom, caxapoB, memaboaumoB).
Dynkuus Bakyoaei:
1. ObycaaBauBarom mypzop;
2. Onpegeasnom okpacky uBemkoB,
naogoB, novek;
3. Akkymyaupyrom skckpemophsie
BewecmBa (nuamenm, askarougn);

.




XXryTUKU N PECHUYKMU

25 HM

[Tnasmamuyeckasi
membpaHa

25HM JK Mukpompyb6oyku \ e

OYyHKUNN:

_ bl ABUXEHUA pacTEHUN U
XMBOTHbIX, MPOKapMUOT.

Bera-TyfynuH  Anbda-TyByKH

T3 s
W




NMTOXOHOPUN

N e [1BymeMOpaHHble opraHouabl
Y

npogonrosaTton opmei.

e BHyTpeHHAA MeMbOpaHa oOpa3yeT BbIPOCTbI
— KPUCTBDI.

e BHyTpeHHee nonyXxupkoe coaepxmmoe —
maTtpukc, coaepxut AHK, PHK n pubocomb.l.
e CuHTe3 ATO
P PE?HCfa ./'.’.,'r-'hBT?HKC 'r:i'n'frtaﬁpaHa ?f‘;nﬁgf'»ia.

i o SIBNAKOTCA 3HEepreTM4eCKMMm CTaHLUAMMU
: KINeToK.

4 NMonyaBTOHOMHbIe opraHouabl KIeTKu,
%l cnocobGHbI K caMOCTOATENbHOMY AeNeHuto

BHYTREHHAA BHeWHAA

AblXaTelribHbIM U SHEPIrEeTU4ECKUM LUEHTPOM.



NIACTUODbI

eOBanbHbIE Tenbua, umerowme dopmy Hapy>Hsis MeMOpaHa
BbIMYKNOW NNH3bI

» [IBymeMOpaHHble opraHouAabl, Hapy>XHas
MeMOpaHa — rnagkas, BHyTPeHHAS —
CKnagyartas c rpaHamMmum

* B membpaHax rpaH HaxoAUTCA MUIMEHT —
xnopodmnn

» Cogepxat OHK, PHK n pn6ocombl

e OcywecTBnAOT cuHTe3 AT® u yrneBonos

Tunakouna

BHyTpeHHss MmeMOpaHa
['pana

Crpoma

XapaKkTepucTmka BMAOB NacTuaoB

Buno XnoponnacTbl XpomonnacThbl JlenkonnacrTbl
LiBeT 3enéHbin KenTbin, opaHXeBbli BecuBeTHbIN
NI KPaCHbIN
[lermeHT MermeHT xnopodunn MermeHT ecTb MNermeHTa HeT
PyHKUMA CosgaHne [MpuaatoT okpacky MecTo OTnoXeHus

OopraHn4ecKkmnx seLecTB nUTaTeribHbIX BELWECTB



PUBOCOMDBI

CDyKLI,I/II/I pnbdocom

Pubocombl crnyxart ans énocuHTesa
©ernka n3 aMMHOKUCIOT No
3alaHHOMN mMaTpuLie Ha OCHOBE
reHeTn4eckon NHopmMaunu,
npegocrtasngemon matpuyHon PHK,
nnn m-PHK. 31oT npouecc
Ha3blBaeTCS TPaHCNALUMEN.

Pnbocombl, BHYTPUKITETOUHbIE YacTuULbl,
ocyLlecTensowme bnocuHTes benka
Pnbocoma — BaXkKHEULLUN
HeMeMbpaHHbIN OpraHouna XXUBOW
KNeTkn cdoepnyeckon nnu crierka
annuncongHon oopmbl, AUAaMETPOM
100—200 aHrcTpem, COCTOALLNN U3
bonbLwon n manon cyoreanHul. B
9YKapUOTUYECKUX KINETKaxX pnbocomsbl
pacrnosnaraoTcs Ha MembpaHax
9HAoMNIasMaTnyeCcKom ceTn, XoTsa MoryT
ObITb NOKann3oBaHbl U B
HenpukpensieHHon popme B
LuTonnasme.



KNETOYHbIUN LLEHTP

Ky1eTOYHBIN HEHTP COCTOUT M3 ABYX
HEeHTPHUOJIEH, PACTIOJIO0KEHHbBIX
NEePIEHIUKYJISAPHO APYT APYIY, KaxKaas
UMeeT HMJIMHAPUUYECKYIO (DOpMY, CTEHKH
00pa30BaHbI 1CBATHIO TPUILICTAMHA
0eJIKOBBIX MUKPOTPY0OUYEK TPyOOUEK, a
B CepeluHe HAXOAUTCS OJHOPOIHOE
BelecTBo. LleHTproJiu pacnosioKeHbl

NeprneHIuKyJIsIpHO APYT K JAPYTrY.

PyHKUUU:

UrparoT BaXKHYIO ponb B
KJIeTOYHOM AeneHuun, ot
LeHTpUuosnen HauMHaeTcs
pPOCT BepeTeHa aeneHus




LMTOCKEJIET. MUKPOTPYBOUYKMW.

MukpoTpyOOoUuKH

Mikp oTpy 00UKH B KIIeTKaX
MO37K€UKa MBI (3€T€HbIIT LIBET)

CtpoeHue:

singlel
microtubule —&<

O yHEIPOL

-TIogaep KaHIie (pOPMEI H TTOTIIPHO CTH KITETKIT
-padoTa KT VTHKOR II peCHITUEK
-(popraiporaHIie KITeT OUHOTT

0OOIIOUKII pacTeHIL

- paboTa BepeTeHA JIeTTeHILT

- BXOIOAT B COCTaRB LIEHT PIHOIeil

XMMUYECKUIM COCTaB:
- benok, yauwe Bcero Ty6ynmH

-HapYyXHbl cnot n3 aybnetosB 6Ee/1KOBbIX MONEKY,
- BHYTPEHHUMN N3 2X OAUHOYHbIX MONEKY/



MNOPUBPUIIIbI

Muounbpunnbl — 3TO opraHensibl KIETOK
nornepevHonosiocaTbiX MblllL, obecnevnsatome
X cokpaileHue. CriyxaT Ons cokpalleHUn
MblLLEYHbIX BOSTOKOH. Mnodumnbpunna — ato
HUTEBMOHaAs CTPYKTypa, cocTosALllas mn3a
capkomepoB. Kaxgbln capkomMep MMeeT ASINHY
OKOJO 2 MKM U COAEPXKUT ABa Tuna 6erikoBbIX
donniaMeHTOoB: TOHKME MUKPOdOUIaMeHTbl 13
aKTUHa 1 TomncTble ouriaMeHTbl N3 MMO3NHaA.
[paHuubl Mexgy donnameHTamu (Z-gUCKn)
COCTOSAT U3 0CODbIX OEerikoB, K KOTOPbIM KPensTcs
+-KOHLIbl aKTUHOBbIX puameHToB. Mno3smHoBble
domnameHThbl TaKkKe KpendaTca K rpaHuuam
capkomMmepa C NOMOLLLI HUTEN K3 Benka TUTUHa | |
(TanTtuHa) . C akKTMHOBBLIMU (hunameHTamu L Ln,
CBsi3aHbl BCroMoraTesibHble Benkn - HeOYIMH K |
Genkn TPONOHUH-TPOMOMUO3NHOBOIO KOMIEKCA. CToYKTYPa HHOGHGPHANH
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-
(panaveHTy!
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KITETOYHbIE BKJTIOYEHUA

[ToMuMO MeMOpaHHbIX N HEMEMOPAaHHbLIX OpraHens B KNneTkax MoryT
ObITb KNETOYHbIE BKIOYEHUS, NpeacTaBndaioLmne codborm HENOCTOSAHHbIE
obpa3oBaHus, TO BO3HMKaKOWME, TO MUcHe3awwme B npouecce
XnsHeoeatenbHocTn  Knetkn. OCHOBHOE  MECTO  foKanm3auuu
BKITIOYEHWUW - UMTOoNnnasma, Ho MHoraa OHW BCTPeYatoTcd U B spe.

[lo xapaktepy BCe BKMOYEHUA - 3TO MNPOAYKTbI KMNETOYHOro
meTabonuama. OHM HakannmeBaloTCca rnaBHbIM oObpasom B opme
rpaHy”n, Kanenb U KPUCTanos.

KINNETOYHDBIE BKITIOYEHN A
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Kxannu xupa e yumonnasme KpaxmanoHble SaNnNOCHIC CHINONCHURA KaNLUUR @ Knemxax
urpysopuu-mydeonsxu 3epHa xapmogenn € JOPHOBNE NUWIOHUUL) yopeHKa nucma GoaoHuu



KneTtka

' Apnpo | ' |
AP umronnasma MnasmaTtnueckas

' r ' meM6paHa

r
rnanonnasma opraHouabl BKNIO4eHUA
CocTouT u3
ABOWHOIO crnos
— Hemem - T NMNNAOB U
Mewm - 6paH- Knn- Bep- OoAHOro cnos
nonyxumpkas ©paHHOro HOro Kue Aable 6enkoB
cpena CTpoOeHus cTpoe-
peA HUS (Kan- (3ep' )
nm) Ha)
OnHomembpaH P160coMbl
Hble MUKPOTPY
OlC, komnnekc [BymemMGpaH BouKY,
Fonbaxu, Hble KMETOYHbIN
NM30COMBI, MWUTOXOHAPUN LeHTP,
BaKyorb, nnacTuas! MUocnBpU
XIYTUKN U nnbl

pPECHUYKM ~—



B 4eM cXoaCcTBO U pa3jinvne KJICTOK
pacTeHuy U KJAeTOK )KUBOTHBIX?

- -
A Korerounan oboaouka . b

- Kaerounasn smemopana
-
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Crpoenne KuBoTHOI (A) 11 pacTureannoil (b) KieToxk



CpaBHeHue pacTUTesribHON U XKUBOTHON
KNeToK

Hepmot cxoocmea

1. Y kiaerok pacrenunii v ;JKHBOTHBIX €CTh: MeMOpaHa;
HUTONJIA3MA; AAP0; MUTOXOHAPUU; pudocombl, IIIC;
KOMILIEKC ' obaKm.

2. UMerT CXOMHbIA XUMHYECKHUU COCTAB.

3. CTpoeHHne pacTUTEIbHBIX U )KMBOTHBIX KJIETOK
npeaycMarpvMBaeT HAJIMYUe TPeX IPyIn OPraHou/a0B:
HeMEeMOPAHHbIX, OHOMEMOPAHHBIX U IBYMEMOPAHHBbIX.



CpaBHeHue pacTUTeNbHOUN U XKUBOTHOM

KNeTOoK.
Hepmbi pa3nuyus:

PacTutenbHas

KINETKd

Ob6onoyka Toncras,
yrnpyras, COCTOUT U3
Lennnosbl —
KINneTyaTKu.

UmeroTcs nnacTuabl.

PasBuTtasa cucrtema
BaKyosrien unm ogHa
KpynHasi LeHTpanbHas
BaKyOJlb.

Y HU3LWNX pacTeHnn B

KIFIeTKe HeT LLleHTpuorneun.

XUBOTHAa4 KneTka

OGono4ka TOHKas,
npeacraBnser
YNAOTHEHHbIU CJIOU
uuTonnasmol.

[MThacTnabl OTCYTCTBYIOT.

Bakyonu oobI4HO
OTCYTCTBYHOT, B
HEeKOTOpPbIX KreTKax
pa3BUTLI
He3Ha4YNTEenbHO.

B cocTaB KNneTo4Horo
LeHTpa BXoaAaT
LLeHTpUuonu.




OCHOBHbIE BbiBO/4bl

o KlleTka - ameMeHTapHas €IMHUIA )KU3HU, OCHOBA CTPOCHMS,
KUBHEIECATEIbHOCTH, PA3MHOXEHUS U WHIVMBUIYAJTIBHOIO
PA3BUTHSA BCEX OPraHU3MOB. BHE KIIETKH HET )KU3HU
(MCKJIFOYEHHE - BUPYCHI).

e bBOJBIIMHCTBO KIETOK YCTPOSHO OJIMHAKOBO: OKPHITO
Hapy>KHON 000J10YKOH - KJIETOUHONH MEMOpaHOM 1 HAIIOJHEHO
AKHUJKOCTBIO -IIMTOILIa3MOU. LluTomnimaszma coaepKuT
MHOT000pa3HbIe CTPYKTYPHI - OpraHebl (PHOOCOMBI
MUTOXOHJIPHH, JIM30COMBI U T.1.), KOTOPBIE OCYILECTBISIOT
pa3zHoOOpa3HbIE MPOLECCHI.

o Kaxnas kineTka BBITOIHIET COOCTBEHHYIO (DYHKIUIO U
B3aMMOJEHUCTBYET C IPYTUMH KJIETKaMHU, 00eCcTeunBast
KU3ZHEIECATEIILHOCTh OPTraHuU3Ma.



