LA HA TEMY:
KITETKW

BbinosiHWN yyeHuk
10a Knacca
JNowmHuH Muxawunn
Yyntenb nHdopmaTukm
dneoHos B.B.
[.eH3a, 2012T.

Astop Yuenuxk MBOY COIII Ne 26 1.
[Ten3sl



SOCTOMUT KneTka?

outh Ha 11 gacreii:

1)MemOpana
2)A11po

3)lluTorurazma

4) KJIeTOYHBI
5)Pr6OCOMBI
6)2IIC
7 ) KoMIuIex
8)JI130cOMBE
9)KiieTouH
10)MuTOXOE
.

-

ABrop Yuenuk MBbOY COIII Ne 26 1.
[Ten3sl 2



T COOOM TOHKYIO  [Mrmet
HMHOM)

HYIO YKy KJICTKH,
JAUMYIO JIUIIIb B JICKTPOHHOM
pockorne. JIBa KpalHUX CJI0st
paHbI COCTOSIT U3 OCJIKOB, a
uii o0pazoBaH

OJIOOHBIMH BeEIllecTBaMU. B
OpaHe eCTh OYCHb MEIIKHE
OJiarogapsi Y4eMy OHa JIETKO
np KaeT OJHU BEII[ECTBA U
3aJIep’KUBaET apyrue. MemopaHa
IPUHUMAET y4acTHe B harourose
(3axBaThIBaHUE KJIECTKOM TBEPIBIX
YaCTHI[) ¥ B MMHOIIUTO3E
(3axBaTbIBaHUE KJICTKOM KarejeK
*KHUJIKOCTH C paCTBOPEHHBIMHU B HEH
BEI[ECTBAMMU).

Luromasma

Agtop Yuenuk MbOY COI Ne 26 .
[1enssl

ThaK:-
TKOMHIME  onGamel

MOTEMH
)

I'nuxonpoTeuH{g
V]




OILIA3MOM, SIIPOM B
py>katoreii kreTky. Kpome
I0YKE SApPa €CTh MOPBHI,

LIE TAKKE

. Bayrpu saapo
IICPHBIM COKOM, B
OIIATCSA TIIBIOKH

Xpomarua 0o6pa3zoBan Oenkom u JITHK.
OT0 TOT MaTepuaNbHBIN CyOCTpar,
KOTOPBIU MEPE]T ICIICHUEM KIIETKU

0 OpMIISIETCSI B XPOMOCOMBEI,
BUJIMMBIC B CBETOBOM MHKPOCKOIIE.

Astop Yuenuxk MBOY COIII Ne 26 1.
[Ten3sl




" LHutonnasma

m Iuronmasma npeacrasisier coOOM
CJIIO’KHYIO KOJIJIOMJHYIO cucteMy. Ee
CTPOCHUE: MPO3PAYHBIN MOy KUIKUN
pPacTBOp U CTPYKTYpPHBIC
obpazoBanusa. OOMKUMHU IS BCEX
KJIETOK CTPYKTYPHBIMHU
00pa30BaHUAMU [IUTOILIA3MBI
IBJISTIOTCSI: MUTOXOHIPHUH,
9HJOIIa3MaTU4eCcKasi CeTh, KOMIUIEKC
['onbmxu 1 pudbocomel. Bce onn
BMECTE C SIIPOM IPEICTABIIAIOT COOOM
HEHTPHI TEX WJIN MHBIX
OMOXMMHUYECKUX MPOIECCOB, B
COBOKYITHOCTH COCTaBJISIONIUX OOMEH
BEILIECTB U DHEPTHUH B KJIETKE. DTH
IIPOIIECChI YPE3BBIUANHO
Pa3HOOOpa3HBI U IIPOTEKAIOT
OJTHOBPEMEHHO B MUKPOCKOTTUYECKU
MaJIOM 00bEME KIICTKH.

Astop Yuenuxk MBOY COIII Ne 26 1. ‘
[Ten3sl 5



KneTo4yHbIN UeHTp

— o0OpazoBaHue, 10 CUX
KO B KJIETKaX >KUBOTHBIX
COCTOWT U3
TpHMoJIeli, CTPOCHNE KaXK/I0il 13
OTOPBIX MPEACTABISAET COOON HUIIMH]IPUK
MepoM 110 1 mxM. LlenTproiau urparot

VIO POJIb B MUTOTHYECKOM JICJICHUU

K. KpoMe onrcaHHbIX MOCTOSTHHBIX
'YPHBIX 00pa30BaHuUid, B IIUTOIJIA3ME
JIMYHBIX KJIETOK MEPUOANYECKU

JISIFOTCS T€ WJIM UHBIE BKITIOYEHUS. DTO
KH KUpa, KpaxMalbHbIC 3epHA,

UKHU 0€JIKOB 0c0001 (POpMBI
(aJ'IGPIPOHOBBIC 3epHa) u ap. B 6oabiiom
KOJINYECTBE TAKUE BKIIFOUEHHUS BCTPEUAIOTCS
B KJIETKaXx 3amacaroniux tkanei. OgHako u B
KJIETKaX JAPYTUX TKaHEH Takue BKIIFOUEHUS
MOTYT CyIIIECTBOBaTh KaKk BPEMEHHBIN PE3epB
MUTATEIbHBIX BEIIECTB.

Agtop Yuenuk MbOY COI Ne 26 .
[1enssl




|

CrposHme pbocomel: 1 —Sanbwan cyBeeaHKUa, 2 —Manan ¢ youeaMHMLA

PNooCcoMbI

Pu0ocoMbI HaXOIITCS KaK B
LUTOILIa3ME KJIETKHU, TaK U B €€
aape. ITO MeJIbYallIne
3EPHBILIKA JUAMETPOM OKOJIO
15—20 uMm, 4TO AemaeT ux
HEBUIMMBIMHU B CBETOBOM
MHUKpOCKome. B niuroruiazme
OCHOBHasi Macca pudoCcoMm
COCpPEN0TOUYCHA HAa IIOBEPXHOCTH
KaHaJIbIICB IIIEpOXOBATOM
SHIOIJIA3MATUYECKOU CETH.
OyHKIHAS pUOOCOM 3aKIIFOYAETCS
B CAMOM OTBETCTBEHHOM JIJISI
KU3HEJCATCIbHOCTHU KICTKHU U
OpraHu3Ma B IIEJIOM IIpoliecce — B
CHUHTE3€ OCJIKOB.

Astop Yuenuxk MBOY COIII Ne 26 1. ‘
7
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PR

s

JHOOoMNMa3mMmaTuyecKkas ceThb)

IHAOIIAZMATHYECKAS CeTh
MpeACTaBisieT COO0H MHOTOKPATHO
Pa3BETBIICHHBIC BISTYMBAHUS HAPY KHOM
MeMOpaHbl KJIeTKH. MeMOpaHbl
SHJOTIA3MATUYECKON CETH OOBIYHO
PACIIOJIOKEHBI TTOMIAPHO, a MEXTYy HUMU

~ 00pasyroTcs KaHaNbIIbI, KOTOPEIE MOTYT

pacImmpsIThCS B 00Jiee 3HAYNTEIbHBIC
MIOJIOCTH, 3aIOTHEHHBIC MPOTYKTaMHU
onocuHTe3a. Bokpyr sizmpa MeMOpaHsl,
CJIaraloIne SHI0TIA3MAaTHICCKYIO CETh,
HEMOCPEICTBEHHO MEPEXOAAT B HAPYKHYIO
MeMOpaHy szpa. Takum oOpazom,
9HOIIA3MATHIECKask CETh CBSI3bIBACT
BOEMHO BCE YaCTH KJIETKU. B cBeTOBOM
MHUKPOCKOIIE, TP OCMOTPE CTPOCHUS
KJIETKH, SHI0TUTa3MaTHICCKas CETh HE
BHTHA.

ABrop Yuenuk MBbOY COIII Ne 26 1.

Ilenssr




nekc honbaxwu

puc. 2, 5)

(bKO B

0 B
BHBIX
HbIC

| U

0 OBAHUSIV
ATUYECKOU CETU: ITO
hOpMBI KaHABIIBI,
3bIPbKH, OOPa30BaHHbBIC
1 MEMOpaHamu.
‘B KOMIUIEKC ['omb1xu
O KPYIHBIE BaKyOJIH.
IMBAIOTCSI HEKOTOPBIE
1T€3a, B IIEPBYIO
oueper TBI U TOPMOHEL. B
OIIPEAEIICHHBIE IIEPUOIBI
KU3HEIEATEIbHOCTH KIIETKU 3TH
3ape3epBUPOBAHHBIE BEILIECTBA MOTYT
bITh BBIBEJICHBI U3 JTAHHOW KIIETKH
€pe3 HAO0IIA3MATHYECKYIO CETh U
BOBJICYECHBI B OOMEHHBIE MPOLECCHI
OpraHu3Ma B LEJIOM.

Nk

Astop Yuenuxk MBOY COIII Ne 26 1.
[Ten3sl




0,1-0,4 MxmMm,

pu. OHH 00pa3yroTCs 3a CUET

WBHOCTHU 9H]I0TJIa3MAaTUYECKOTO

KyJIrOoMa U arnmnapara [oyibKu u

OTHOIIICHUH HATIOMUHAIOT

OpHbIE BakyoJii. OCHOBHAs

— y4acTue B mpoiieccax

€TOYHOI0 PACIICTIICHUS

30I€HHBIX, TaK U YHJOTEHHBIX

WYECKUX MAKPOMOJICKYIL.

HOW YEPTOM JIN30COM

TO, YTO OHU COJICpPIKAT

| 0k0JI0 40 TUAPOIUTHYECKUX
(epMEHTOB: MPOTEHNHA3bI, HYKJICA3hl,
docdaraspl, NIMKO3UAA3BI U AP.,
ONTUMYM JICHCTBUSI KOTOPHIX
ocyuectsisercs npu pHS. B
JIM30COMAax KHUCJIO€ 3HAYEHUE CPEJIbl
CO3/Ia€TCs M3-3a HAJIMYUS B X
MeMOpaHax MPOTOHOBOW «ITOMIIBI,
noTtpeositoiieit s3uepruto ATO.

Jilnzoco

:
L4

Mbl

Agtop Yuenuk MbOY COI Ne 26 .
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AJ1IeTOYHbI€ BKJITHOHEeHUSA

BKJIIOYEeHHUA KIEeTKH

BxittoueHust KJIE€TKU - BCE CTPYKTYPBI
UTOILIa3MBI Ki1eTkh. OObryHO B. k.
MOAPA3ACIISIIOT HAa 3 TPYIIIbI: MOCTOSHHBIC, I
OpPraHOM/IbI, OCYIICCTRIISAIONINE 00ITHe PYHKITUN
KJIeTKHU (Harpumep, Mutoxouapuu, [onbmxu
KOMILJIEKC, XJIOPOIIACThI); BPEMEHHbIE, UITH
naparjiazMarTuieckue, oopa3oBaHus,
MOSIBJISIFOIIMECS] M MCUE3AI0IIME B MPOIIECCe
00OMEHa BEmIeCTB (HampuMep, CEKPETOPHBIC
TPaHyJIbl, MUTATEIbHBIE BEIIECTBA, KUP, Kpaxma
U Jp.); CHEIUaJIbHbIC, UJIA METaIla3MaTU4eCKUe,
00pa3oBaHMsI, IMEIOIITUECS B HEKOTOPHIX
CHEHHUANTM3UPOBAHHBIX KJIETKAX, TJI€ OHU
BBITIOJIHSIFOT YaCTHBIE (PYHKIIUH, HATIPUMED
COKpamieHus (MUOPUOPHUIIITBI MBITIICUHBIX
KJIETOK), OMOPHI (TOHO(PUOPUILIBI B KIIETKAX
SMUICPMHUCA).

Agtop Yuenuk MbOY COI Ne 26 .
[Ien3sl




MuToxoHOpuun

— SHEPreTUYECKUE [EHTPHI KIETKH. DTO OYEHb MEJIKHE,
MbI€ B CBETOBOM MUKpOCKOIe Tenblia (mimHa 0,2— 7,0
TCSl B IUTOILIA3ME U 3HAYMTEIILHO BapbUPYIOT IO
pasHbIX KIEeTKax. KUIKoe COIEepKUMOE
MUTOXOHIPHM 3aKIIOYCHO B JIBE TPEXCIONHBIC 000JI0UKH, KaXKaas 13
KOTOPBIX HMEET TaKOe )K€ CTPOCHUE, KaK M Hapy>kKHas MeMOpaHa

KJICTKH. BHyTpeHHss 000109Ka MUTOXOHIpUM 00pa3yeT
HOIOYMCJICHHBIC BIISTYMBAHUS U HEMOJIHBIC  TMEPETOPOAKH BHYTPH TeJIa

HUTOXOHIPHUH . OTH BIISTYMBAHUS Ha3bIBAIOTCS KpuUCTaMm.

MOMEKY Jibl
ATO-CHUHTETA3bI

MEXMEBPAHHOE
NPOCTPAHCTBO

MATPUKC

BHYTPEHAS MEMBPAHA

HAPYXHAS
OHK  MEMBPAHA

Agtop Yuenuk MbOY COI Ne 26 .
[1enssl




0T B TpeX (hopmax: 3esieHbIe XIOPOIIIACTHI,

€ JieMKoIIacThl. JIenkomiactel npu

T IIPEBPAILATHCS B XJIOPOILIACTHI ,a
OTyT CTAaHOBUTBHCS XPOMOILJIACTaMHU.

ThIIa JJOBOJBHO Pa3HOOOPa3HOM

3000/THBIX TTOBEPXHOCTEH. OT
1 MHOTOYHCJICHHBEIMI TOHKUMH TLIa! W, CKOILICHHS

0 CBOEH Mpupojie OIM3KU K XJIOpoIIacTam, HO
CIITHIE, OPAH)KEBbIE U APYTUe OIMU3KUE K XIOPODUILTY
DTOPBIE 00YCIIOBINBAIOT OKPACKY IJIOAOB U IIBETKOB Y

3TO MPOUCXO] aK 32 CYCT YBEIMUCHUS YMCIIa KICTOK ITyTeM
JICJICHUS, TaK U 32 CUET YBEIIMUYCHHS pa3MepoB caMuX KJIeToK. [Ipu
3TOM OOJIbIIIast YacTh CTPOSHUS Tejla KIIETKU OKa3bIBACTCS 3aHATON
BaKyoJISIMH. Bakyosii ipeIcTaBIsSIOT COO0M paclIMpUBIIHECS
MPOCBETHI KAHAJIBIICB B SHIOIIA3MAaTHUCCKOM CETH, HAIIOJTHCHHBIC
KJICTOYHBIM COKOM.

Astop Yuenuxk MBOY COIII Ne 26 1.
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DOEHUSA KIeTKN npeancraBuTeneun
X LapCTB OpraHN3mMoOB UMEIOT
DaKTepHble OTIIUYUA.

Knerounas cTeHka

KpymnHast BakyoJIb
XJ10pOIIacThI
Cnoco0 nuTaHus

LlenTprosm

PesepBHBbIM
MATATEIbHbBIN
YIJIEBOJL

['puOsBI Pacrenus JKuBoTHbIE

B ocHOBHOM U3 M3 1iemmrono3el Her
XUTHUHA

Ectp Ectp Hert
Hert Ectp Hert
['eTeporpodHbIit ABTOTpO(HBIN ['eTeporpodHbIit

briBaet penko Tonbpko y Ectp
HEKOTOPBIX MXOB U
MTarIOPOTHUKOB

[ mukoren Kpaxman [ muxoren

Agtop Yuenuk MbOY COI Ne 26 .
[1enssl




ICMNMOJIb30BAHHbIX
UMCTOYHUNKOB

MMOJIB30BAaHHAA Ha cJialiax ¢ 3 1o

(CM. CJIeYIOIIMII CIIavi)

Astop Yuenuxk MBOY COIII Ne 26 1.
[Ten3sl
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10Mb30BaHHbIX
{MKOB

http:/ /www.shishlena.ru/6-klass-bio g-;' %

http:/ /ftll.ru/tl files/presentations/P
8%1D0%B2%D0%BE%D1 %82 %D0%BD %D]

D0%B8 % D1 %80%D0%BE %D0%B2%D0%BC
2%D0%BE%D1%82%D0%BD %D1 %8B %D0%B.
%D1%82%D0%BE%D0%B2%D0%BA %D0%B0
%96 %D0%B8 %D0%B2%D0%BE % D1 %82 %D0 % BI
%BE%D0%BE%D0%B7%D0%B2%D0%BE %D0%BL

2jpg ,

http:/ /upload.wikimedia.org/ ommons/thur

ids types ru.svg.png

htt p: / /upload.wikimec

http:/ /dic.academic.rt
http:/ /dm trenko.iri.

http:/ /upload.wikimedia.o
pl.svg/450px-Endomembran:

http:/ /schools.keldysh
http:/ /bio-ximik.narod
http:/ /dic. /1
httr ‘ﬁ.
http:, /1
137 Mty
" Agtop Yuenuk MBOY COIII Ne 26 1.
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