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COCTOMUT KneTKa?

OwuTte Ha 11 yacrern:
1)MemOpaHa

2)apo

3)l lnToruiasma

4) KI1eTOUHbIL
5 PT/I6OCO‘~B
6)DIIC

/) KoMIuIek

8)J [1i30coOMBI
9 KJ'IGTO‘I
( TOXOI

N
—

L

Asrop Yuenuxk MbOY COII Ne 26 1. -
ITenss! Jlommuns Muxann 2



OJIIIIVTHOVA)

IIIb B 3JIEKTPOHHOM
pOCKoIIe.

110 JIarogaps uemMy

JIETKO TIPOITyCKaeT OTHM
BelllecTBa U 3aJIepXMBaeT
npyrvie. MemOpaHa ripyHMMaeT

ydacrye B (PaFOLH/ITOSQ

TPEeXCJIOMHY IO
0O0JIOUKY KJIETKV, BUAVIMYIO

Ba KpaHMX
MeMOpaHBI COCTOAT U3

OB, a CpeTHMII 0Opa3OBaH
OITOIOOHBIMI BeIIleCTBaAMIAL.
Opate ecTh OUeHb MeJIKVe

geT co0o BHeKTET o4 HaA Cpea

OHa

(3axBaThIBaHVIE KIIETKOM Lymomazia

TBEP/bIX YaCTULI) U B

IIMHOIINTO3€e (SaXBaTBIBaHI/Ie
KJIeTKOM KarlejleK JXMIKOCTH C

pacTBOpEHHBIMN B Helr'
ROTITECTRAMIA)

BTOp YueHuk MbOY COII Ne 26 .
[ler3sl Jlommana Muxant

TMKONMNMA

LuTOCKeneTa

ThaKe-
MEMBaHHBI
MYOTEMH

MMKONNOTEMH




XpOMaTVHa, SIPHIIIKO U

BJISIETCS CBSI3b SAIpa C
3mom. BayTpu sanpo

>VICA KJIIETKM VIMeeT ‘ ll

v. OHa cocTouT
MeMOpaH.

prbocombr. XpomaTiH oOpa3oBaH

oenkom n JIHK. DTo TOT
MaTepraIbHBIV CyOCTpar,

KOTOPBIVI IIepert AejleHVieM KIIeTKI
odpopMIIIeTCcs B XPOMOCOMBI,

BVIVIMbI€ B CBETOBOM
MMKPOCKOIIE.

Astop Yuenuxk MBOY COII Ne 26 1.
I1ense! Jlomuaug Muxaui
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dutTonnasma

m IIuTomiasma mpescrasiseT cobo
CJIOXKHYIO KOJUIOVIHYIO CUCTEMY.
Ee cTpoenme: ipo3paydHbIi
IIOJIY KUKV pacTBOP M
CTPYKTypHBble 00pa3oBaHVs.
OO0mImMMM IS BCeX KIIeTOK

CTPYKTYpPHBIMI OOpa3oBaHMSIMU

LMTOIUIa3MBI SIBJISTFOTCH:

MWUTOXOHIPUY,

SHOIUIa3MaT4ecKas CeTh,

KOMIUIEKC [ oJIb/1K11 1 priOOCOMBL.

Bce onm BmecTe ¢ anpom

IIPEeCTaBIISIIOT COOOVI LIEHTPHBI TeX

- VUIVL VIHBIX OVIOXVIMITUeCKIIX

i IIPOLIECCOB, B COBOKYITHOCTM
S ¥ COCTaBJILIOIIIMX OOMEH BeIlecTB U
A AN Y \ SHepIrmu B KJleTKe. DTU IIPOIecChl
NN Ype3BbIYalrHO Pa3sHOOOPpa3HbL U

| ) IIPOTEKAIOT OJTHOBPEMEHHO B

' N
N
S\ wa, N \ : \ f MUKPOCKOIINMYECKI MaJIOM O6'T VLSS
‘ o Agrop Yuennk MBOY KOOI TRHK:
5
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KneTo4yHbIn UeHTp

Tp — oOpa3oBaHmMe,
HO€ TOJIPKO B

IX V1 HUSIIVIX
pactrennit. OH cOCTOUT 13

ByX HeHTpPMOoJIeV, CTpoeHIe KaX/ 101
KOTOPBIX ITpeiCTaBIIsIeT CO0OV
VHAPVK pasMepoMm 10 1 MKMm.
TPWOJIVI UT'PAIOT BXKHYIO POJIb B
UTOTMYUECKOM JIeJIEHUM KJIETOK.

OMe ONVICAHHBIX TTOCTOSTHHBIX
KTYPHBIX OOpa3oBaHL, B

asMe pasIMIHbIX KIIETOK
ITePYIOHYECKYE OSBIISIOTCS Te VIV
VIHBIe BKITFOUEHISI. DTO KarleJIbKN
X1pa, KpaxMaJIbHbIe 3e€pHa,
KPUCTJUIVIKI O€JIKOB 0co0011 pOpMBI
(asreTtpoHOBBIE 3epHa) 1 [Ip. B Gosbiiiom
KOJITYeCTBe TaKlie BKJIIOUeH s
BCTPEeYarOTCs B KJIeTKax 3aracarorimx
TKaHen. OTHaKO U B KJIETKaX APYTIMX

TKaHel TaKre BKIIOUeHSI MOI'YT
Agrop Yuenuk MbOY COII Ne 26 1.

CYILIeCTBOBATh KaK BPEMEHHBIVI PRICPB, i Muxar
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CrposHmwe pHSocomel: 1 —Oanbwan cybneaMHMUa, 2 —Manan cyoreaHLa

NoocomMbl

Pr10ocoMBbI HaxoIsaTCS KakK B
LINTOIUIa3Me KJIETKM, TaK 1 B ee
Anpe. OTO MeJlbYariiie
3€5pHBII_HKI/I AVIaMeTPpOM OKOJIO
15—20 M, uTO Ies1aeT mx
HEeBVIVIMBIMIL B CBETOBOM
MUKpOCKoIIe. B riuroruiasme
OCHOBHas Macca pnbdocoM
cocpeoTOueHa Ha
IIOBEPXHOCTV KaHaJIbIIEB
IIIepOX0OBATON
SHIOIUIA3MaTIYeCKOVI CEeTM.
DyHKIMA prtOocom
3aKJIFOYAeTCs B CAaMOM
OTBETCTBEHHOM JIJIs
KV3HeNesTeJIbHOCTY KJIIeTKV 11
OopraHusMa B I1eJIOM IIporiecce —
B CHHTe3e OeJIKOB.

Astop Yuenuxk MBOY COII Ne 26 1. -
I1ense! Jlomuaug Muxaui 7



(3HOoNNa3maTuyeckas ceThb)

-\

E OHIOIJIa3MaTuM4yecKas ceThb
IIpeJicTaBsIsieT coOOV MHOIOKPaTHO
pas3BeTBJIeHHbIE BITUYVBAHIS
Hapy>XHOV MeMOpaHbI KJIIETKL.
MembGpaHBbI 5HIOILIa3MAaTIUeCKOM
ceTV OOBIYHO PacCIIOIOKeHBI IIOIaPHO,
a MeXy HVMV 00pasyoTcs
KaHaJIblIbl, KOTOpPble MOTYT
pacIIMpsAThCs B OoJlee 3HaUMTeIIbHBIE
II0JIOCTY, 3aIl0JIHeHHBbIe ITPOAyKTaMM
OvocuHTe3a. Bokpyr siipa MeMOpaHBl,
cJIararomiye SHIO0IUIa3MaTUYeCcKy o
ceTb, HEIIOCPEICTBEHHO I1epeXOIsT B
Hapy>XHYIO MeMOpaHy sapa. Takum
oOpa3oM, sHIOIUIa3MaTYecKast CeTh

¢ CBsI3bIBaeT BOEIVHO BCe YacTy KIIeTK.

pl B cBeTOBOM MUKPOCKOTIE, TIPVI OCMOTpe

CTpOeHsI KJIeTKY,

Agprop Yuenuk MBOYSHITIOFIZasMaTMYeCKasAa CETh HE BTa}

I1ense! Jlomuaug Muxaui
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omnnekc Mronbomxkn

TOJIBKO B
aKoO B

TUYECKOM CeTU: 3TO
cpopMBI KaHAJIBLIBL,

€ TPeXCIIOVIHBIMII

. IlommmMo Toro, B
JTBIIKVI BXOMISIT

IIHBIe BaKyosin. B
IOTCSI HEKOTOPbIe
IIPOOYKTBI CIHTE3a, B IIePBYIO
oyepe/ib pepMeHTHI 11 TOPMOHBIL. B
OlIpefieJIeHHble IIePVO/IbI
KVM3HeIeITeTbHOCTY KJIIETKW 3TU
3ape3epBUpPOBaHHbBIE BelllecTBa
MOTLYT OBITb BbIBEIeHBI 13 TaHHOVI
KJIETKV Uepe3
SHJIOIIIA3MATIUECKY IO CeTh %PTO%Y%HPJ‘;‘ oY g/{om R C
BOBJIEUEHBI B OOMEHHDBIE TTPOITECCHI i Vi




yTpu. OHI 006pasyroTcs 3a
T aKTVIBHOCTU

OIUIa3MaTI49eCcKOrO

KyJIIOMa ¥ arapara

V1 VI B 9TOM OTHOIICHUN

VIHAIOT

OPHBIE BaKyOJIN.

OBHasd VX poJib — ydJacTuie B

eccax BHYTPUKIIETOYHOTO

IUIeHVIS KaK 5K30TeHHBIX,

ono YeCK/X MaKpOMOJIEKY/I.
XapaKTepHOV YepToN JIN30COM
ABJIIeTCs TO, YTO OHU CoZlepKaT
oK0J10 40 TAPOIUTIYIECKIIX
depMeHTOB: ITpOTeNHA3H],
HyKJIeasbl, docdaTassl,
IJIVIKO3VAA3EL I AP., ONTUMYM
JIeTICTBYISI KOTOPBIX
ocy1lecTsigeTca nput pHbS. B
JI/i30CcOMax KIciIoe 3HaUeHe
Cpenbl CO3/IaeTCs M3-3a Halnavisd
B 11X MeMOpaHax POTOHOBOI
«IIOMIIBD», TIOTPEOIIATOIe
sHepruio ATO.

Agtop Yuenuk MbOY COII Ne 26 1.
[ler3sl Jlommana Muxant



JIeTOYHbI€ BKJ1IHOHeHUA

= BxiIroueHMs KJIeTKu

=  BrIroueHMs KJIETKM - Bce CTPYKTYPbl
[MTorvIasMbl Ki1etkm. O0bruro B. k.
MO pasAesIAIoT Ha 3 IPYIIIbL: IIOCTOSIHHBIE,
VUIVL OPTaHOW/IbI, OCYIIeCTBIILIoMIVe OO1IIIe

YHKLIVV KJIIeTKN

HarpumMep, Murtoxougpum, I'ostemxm
KOMIUIEKC, XJIOpOHJIaCTBg ; BPeMeHHBIe, VIV
HaparulasMaTdecKre, oopasoBaHs,
HOSBJIAIONIIECS M VCYe3alollyie B IIpoliecce
oOMeHa BelllecTB (HallpuMep, CeKpeTOpHBIe
rpaHyJIbl, ITaTeIbHble BeIleCTBa, XUP,
KpaxmMaJl 1 Ap.); clleliiajIbHble, VIIN
MeTalulasMaTideckye, o0pasoBaHMs,
VIMeoIVecss B HEKOTOPBIX
cIIelajaIn3pOBaHHBIX KJIeTKax, I1ie OHU
BBIIIOJIHAIOT YacTHbIe PYHKIMY, HAIIpUMep
cokparteHms (M1oprOPIUIEI MBIIIIEUHBIX
KJIETOK), OIIOPBI (TOHO£M6pMJmBI B KJIETKaX
91‘H/I)il’,epMT/ICaf

Agtop Yuenuk MbOY COII Ne 26 1.
[ler3sl Jlommana Muxant




MuTtoxoHapuu

U — SHepreTudecKyie lIeHTPbI KJIIeTKI. DTO OYeHb

OLLIO BUIVMBIE B CBETOBOM MMKPOCKOIIe TeJIblia

[Ha 0 MxmM). OHI HaxopATcd B IMTOIUIA3Me U
HAYMUTEIbHO BapbUPYIOT 110 popMe VL UMCIIYy B pasHbIX KJIeTKax.

Kujikoe copep KinMoe MUTOXOHIPUIL 3aKJII0UeHO B JIBe TPeXCIIOVIHbIe

000JI0UKM, KaKast 113 KOTOPBIX MIMeeT TaKoe JKe CTpoeHMe, KaK U

Hapy>KHad MeMOpaHa KJIeTKi.  BryTpeHH:Aa 000110uKa

MUTOXOHIPWI 0Opa3yeT MHOrOUlC/IeHHbIe BIITUMBaHMA 1

eIIoJIHble IIeperopoaKy BHYTPHU Tejla MUTOXOHIPUM . DT

IISTYBaHVIg i -

ATO-CAHTETA3bI

MEXMEBPAHHOE
NPOCTPAHCTBO

MATPUKC

BHYTPEHAS MEMBPAHA

HAPYXHAS
OHK  MEMBPAHA

Agtop Yuenuk MbOY COII Ne 26 1.
[ler3sl Jlommana Muxant




[lnacTnabli

eCTBYIOT B Tpex dopMax: 3eJIeHble
0-OPaH>XeBO-KeJIThIe
BeTHBIe JIeVIKOIIacThI. JleriKoruiacTel

BaeT MaKCMaJIbHOe pa3BUTIE CBC
OCTeVl. DTV IIOBEPXHOCTY CO3IaI0TCs
CJIEHHBIMV TOHKMMM IUIAaCTMHKaMM, CKOIUIEHWS
HaXOSTCSI BHYTPYM XJIOPOIUIACTA.

HOCTY XJIOPOTUIACT, KaK ¥ JIpyTVie CTPYKTypHbIe
I ITTOIUIa3Mbl, IIOKPBIT JIBOVIHOI M€M6paHOI7I.

13 HIIX B CBOIO OUYepe/lb TPeXCIIONHA, KaK 1
eMOpaHa KJIETK.

ACTBI 110 CBOEeVI IIpupoze OIM3KM K XJI0poIuIacTaM, @
HO COoflep KaT >KeJITble, OpaH’KeBble U IpyTie OIm3Kue K

XJIOpOPWIUTY IIMTMEHTBI, KOTOpbIe 00y CII0B/IMBAIOT OKPacKy

IUIO/IOB M LIBETKOB Y PaCcTEeHMIL.

DTO HPOMCXOONT KakK 3a CUeT yBeJIueHus uicila KJIeTOK

IyTeM JieJIeHNs, TaK ¥ 3a CUeT YBeJIueHVs pasMepoB caMmX

Ki1eToK. [Ipu aToM OoJibIllas 4acTh CTpOeHMs Tejla KIIeTKI

OKas3bIBaeTcs 3aHATOV BaKyoJIsiMi. Bakyosm mpecTasiIsior

co0omt pacumpmBIIViecs: TpocBersrRaHaBiepy COLI N 26 1.
SHIOIUIa3MaTUUYEeCKOVI CeTH, HaTTOTHEHBbIe KB F O BT




DOEHUA KIeTKU npeacraBuTenen
IX LLAPCTB OpraHu3mMoB MMEIOT

APAKTepPHbIE OTIINYUNA.

['prObI Pacrenmsa KuBoTHBIE
Kierounas B ocHOBHOM 13 VI3 11e7UTI0J10351 Het
CTeHKa XUTVHA

KpymnHas Bakyosrb  EcTb Ectp Her
XJI0pOIUIacThl Hert Ectb Hert
Crioco0 imtanua  I'ereporpodHBl  ABTOTpOdHBIN I'erepoTpodHbIN

LlenTpuronn briBaet penko Tonbko y Ectb
HEKOTOPBIX MXOB
V1 ITAIIOPOTHMKOB

PesepBHbBINI ['ymkoren Kpaxmait ['ymkoren
IMTaTeIbHbBIN
yIJICBOL,

Agtop Yuenuk MbOY COII Ne 26 1.
[Ten3s! Jlommana Muxanin



ACMOJIb30BAHHbLIX
UMCTOYHUNKOB

VICIIOJIb30BaHHA4d Ha cjiamiaax C
JIeHa CamTOM:

[TallVIN T/I306pa>KeHT/I$I IIPEIOCTaBJ/IEHDbI

(cM. cremy oM

Astop Yuenuxk MBOY COII Ne 26 1.
I1ense! Jlomuaug Muxaui
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