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N3 yeco cocmoum KJsiemka?

-0V
1) MemOpaHa
2) Jdapo
3) LHLwuromrazma
4)  KJIE€TOYHBIU LIEHTP
5) PubocoMbl
6) OIIC
7)  Komruekc onbxau
8) JImzocomsl
9) KIieTroyHble BKIFOYCHUS
10) MurtoxoHapuu
11) Ilmactuabl
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Ona mnpeacrabisieT co0oMl  TOHKYK (OKoJIO 7,5 HMZ2  TOJIIMHOWN)
TPEXCIONHYI0 OOOJIOUKY KIJETKH, BHIUMYI) JHIIb B JJICKTPOHHOM
MHUKpOCKOIIE. JIBa KpallHUX CJI0S MeMOpaHbl COCTOSIT M3 OCJIKOB, a CPpEeIHUN
o0pa3oBaH KUPOMOAOOHBIMH BelllecTBaMH. B MeMOpaHe ecTh 0YeHb MEJIKHE
nophl, OJlarogaps YEeMy OHa JIETKO IIPOIYCKAaeT OJHU BENIeCTBA U
3a7iep)KUBacT JApyrue. MemOpaHa NOpUHUMAET ydacTue B (Paronurose
(3aXBaThIBAHUE KJIETKOM TBEPABIX YACTHI]) U B MHUHOIIMTO3E (3aXBAaThIBAHUE
KJIETKOM KamejeK *KUJIKOCTH C pAaCTBOPEHHBIMM B HEH BEIIECTBAMMU ).



Aopo

Snpo Hemensmencs KIeTKA UMEET SAICPHYIO
o0oiouky. OHa  cOCTOMT U3  JBYyX
TPEXCIOUHBIX MeMOpaH. Hapyxnas
MeMOpaHa CBsI3aHA yepes
SHJOTUIA3MATHYECKYTO CETh C KIIETOYHOM
MeMmOpaHoil. UYepe3 BCHO 3Ty CHUCTEMY
OCYIIECTBISIETCS ~ TOCTOSIHHBIM ~ OOMEH
BEILIECTBAMU MEXIY IIUTOIIA3MOM, SIPOM U
Cpelon, OKpy»xarouieu kietky. Kpome toro,
B 000JIOUKE sI/ipa €CTh MOPHI, YEPE3 KOTOPHIC
TaKXE€ OCYIIECTBISIETCA CBSI3b  fJipa C
IUTOIUIA3MOW. BHYTpW sSIpO  3aIlOJHEHO
SICPHBIM COKOM, B KOTOPOM HaXOASTCS
IJILIOKA XPOMATHHA, SIAPBIIIKO U pUOOCOMBI.
Xpomatun oOpazoBan Oenkom u JIHK. D10
TOT MAaTepuajJbHBIH CyOCTpaT, KOTOPBIU
nepea ACJCHUEM KIETKH OQOopMIIIeTCS B
XpPOMOCOMBI, ~ BUJUMMbIE B  CBETOBOM
MUKPOCKOIIE.




Humonnasma

IuToIuia3Ma npejcTaBisier  coooi
CIOXKHYIO KOJUIOMOHYIO cHcTeMy. Ee
CTPOCHUE: TIPO3PAUYHBIN MOTYKUIKAN

pPacTBOp U CTPYKTYpHBIC
oOpazoBaHusa. OOmMUMU JJISI  BCEX
KJIETOK CTPYKTYPHBIMHU
00pa3oBaHUIMU LUTOIIa3MBbl
SIBJISIFOTCSI: MUTOXOHPHUH,

IHJIOIIJIA3MATHYECKasl CETh, KOMILICKC
Tonpmxu u pubocombl. Bce onHu
BMECT€ C SAPOM IIPEICTaBIISIOT
co0Oil IEHTPBHl TEX WIW MHBIX
OMOXMMHMYECKMX  TIPOIIECCOB, B
COBOKYITHOCTH COCTaBJISIOIINX OOMEH
BEIICCTB M DHEPIUM B KIETKE. OTH
7 IIPOIECCHI YpEe3BbIYAHO
Pa3HOOOpA3HbI U IPOTEKAIOT
OJHOBPEMEHHO B MHKPOCKOIHYECKU
MaJIOM 00bEME KJIETKHU.




Kaemounotit yenmp
e

KieTounblii 1meHTp — o00pa3oBaHUE, /10 CHX
IIOp ONKUCAHHOE TOJBKO B KJIETKaX KWBOTHBIX U
HU3IIUX  PACTCHUM. O  cocrour U3

IBYX HEHTPHOJIEH, CTPOCHHUE KAXKIOU U3
KOTOPBIX TIPEACTaBIsieT COOOM  ITUIMHIAPUK
pasmepom a0 1 wmkM. lleHTpuonu wurparot
BAKHYIO POJIb B MUTOTHUYECKOM JICJIEHUM KJIETOK.
KpoMe omucaHHBIX MOCTOSHHBIX CTPYKTYPHBIX
0o0pa3oBaHul, B IIUTOIJIa3ME PA3IMYHBIX KJIETOK
NEPUOAUYECKA TOSIBISIOTCS T€ WM  UHBIC
BKJIIOUCHHMS. DTO KameabKu KUpa, KpaXxMaibHbIC
3€pHa, KPUCTAUIMKK OEIKOB 0C000il (OpMBI
(aneripoHOBBIE 3€pHA) W JAp. B  OoabmioMm
KOJIMYECTBE TAKHE BKIIOYECHHS BCTPEUAIOTCSA B
KJIETKaxX 3aracarommx TkKaHnern. OgHako U B
KJIIETKaX JpPYrux TKAaHEWM TakWe BKJIIOUCHUS
MOTYT CYIIECTBOBAaTh KaK BPEMEHHBIH pE3€pB
MUATATEIbHBIX BEIIECTB.




Puoocomui
.

PubocoMbl HaxomgdaTcs Kak B
LIUTOIJIa3Me KJICTKH, TaK U B €€
AnpeE. 2TO MEJTBYAUIINE
3CPHBIIIKA  JTUAMETPOM  OKOJIO
15—20 wuM, 4YrOo pgemaeT uUX
HEBUINMBIMHU B CBETOBOM
MUKpOCKomie. B muroruiazme
OCHOBHasi ~ Macca  pubocom
COCPEIOTOUYEHA HA MOBEPXHOCTHU
KaHaJIbIICB IIEPOXOBATOM
YHIOIIJIa3MaTUU€e CKOU CETH.
OyHKIMUSA prOOCOM 3aKJIH0YAETCS
B CaMOM OTBETCTBEHHOM I
KU3HEIEATEILHOCTA KIETKH U
OpraHu3Ma B IICJIOM IIPOIECCE —
B CHHTE3¢ OCIKOB.

CrposHmws pbocomel: 1 —Bankwan cyBreanHMUS, 2 —Manan ¢y oreQHHMLA



I C(a3n00onazmamuvueckasn cemnbn)

DHAOMJIA3MAaTHYECKAsA CeTh IIPEACTaBIIsACT
| coboit MHOTOKPAaTHO pPa3BETBJICHHbIC
BISIYMBAHUS HAPY)KHOM MeMOpaHbI KJIETKH.
MemOpaHbI DHIOIIJIa3MaTUYE CKOU CEeTU
# OOBIUHO PACHOJIOKEHBI MOMApPHO, a MEXIY
| HUMH 00pa3yloTCs KaHAJbIBI, KOTOPbIE MOTYT
. pacmupATbCd B Oolee  3HAUMTENBHBIC
MOJIOCTH, 3aIOJTHCHHBIC IPOTyKTaMHU
ouocuHTe3a. Bokpyr sapa  MeMOpaHsbl,
clararomue  SHAOIUIa3MAaTUYECKyl0  CETh,
HETMOCPEJCTBEHHO TMEPEXOAAT B HAPYKHYIO
MeMOpaHy anpa. Takum o0pazom,
| DHIOILIA3MAaTHYECKas CeTh CBSI3bIBACT
BOCJMHO BCE YaCTH KJIETKH. B CcBETOBOM
MHUKPOCKOTIE, TIPH OCMOTPE CTPOCHUS KICTKH,
IHOTUIA3MAaTHYECKasl CETh HE BHJIHA.




Komnnexc Io1v021cu

Kommiuexke Toabaxm cHavana ObLI
HAaWJEH TOJBKO B J>XUBOTHBIX KJIETKaX.
OnHako B TOCIENHEE BpeMA H B
pPACTUTEIBHBIX KIJIETKaX OOHApY>KECHBI
AHAJIIOTUYHBIE  CTPYKTypbl.  CTpoeHuE
CTPYKTYpPhI KOMIUIEKca [ 0b/ku Or3Ka K
CTPYKTYPHBIM 00pa30BaHUSAM
DHJIOILIA3MAaTUYECKOM CETH: 3TO
pa3IMYHON (hOPMBI KaHAJIBIIbI, TOJOCTH U
My3bIPbKH, 00pa3oBaHHbBIE
TpEXCIOWMHbIMU MeMOpanamu. [lomumo
TOrO, B KOMIUIEKC [ONbIXKHA BXOZAT
JNIOBOJIBHO KPYITHbIE Bakyoin. B HuX
HAKaIUIMBAKOTCSI HEKOTOPBIE IMPOIYKTHI
CHUHTE3a, B MEPBYIO ouepeqb (PEPMEHTHI U

TOPMOHBI. B omnpeneneHHble MNEPUOIBI
KUA3HEICATECIIBHOCTH KJIETKU 3TH
3apE3E€pPBUPOBAHHBIC  BEIIECTBA MOTYT

OBITH BBIBCICHBI U3 HaHHOﬁ KJICTKH 4CPC3
OHAOINIA3MATHYICCKYHO CCTh U BOBJICUCHLI
B OOMCHHBIC npouccCbl OpraHu3sMa B
OCJIOM.

Retikulum endoplazmat){czne szorstkie Jadro
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Juzocomui

DOTO O4YeHb MECTPBIM KJIACC IMY3bIPHKOB
pasmepom 0,1-0,4 MKM, OrpaHMYECHHBIX
OIMHOYHOW  MeMOpaHOW  (TOJILIMHOMN
OKOJIO 7 HM), C  PpPa3HOPOAHBIM
coliepKUMbIM BHYTpU. OHHU 00pazyroTcs
3a cuer aKTUBHOCTHU
SHJIOIIJIA3MATUYECKOTO  PETUKYJIIOMAa U
anmapara ['obIKM U B ’TOM OTHOIIICHUU

HarOMUHAIOT CEKPETOPHBIE BAKYyOJIH.
OcHOBHass HX pOJIb — Yy4YacCTHE B
nmpolueccax BHYTPHUKJIETOYHOTO
paclICIUICHUs KAaK JK30T€HHbIX, TaK H
SHJIOTEHHBIX OMOJIOTUYECKUX

MAaKpOMOJIEKYJ. XapakTEPHOU YepTou
JIM30COM SIBIIIETCA TO, UTO OHHU COJIepKaT
okoJi0 40 TUAPOIUTUYECKUX (PEPMEHTOB:
NpOTEeUHAa3bl, HyKIeasbl, (ocdarassl,
IJIMKO3UJA3bl U JIp., ONTUMYM JEHCTBUS
KOTOPBIX ocyuiecTtBisiercs npu pHS. B
JM30COMAax KHUCIO€ 3HAYEHUE CPEbI
CO3/IaeTCs  MW3-3a HAIMYMS B  UX
MeMOpaHax  MPOTOHOBOM  «IOMIIbDY,
notpeostoieit sHepruto ATO.

J/luzocom

Membpana =

GepPMEHTaTUBHLIA
KOMNNeKc

TTH30COMBI BLINONHAIOT (DYHKUWIO BHYTPUKNETONHOIO
nepesapuBanua MONEKYN MUK U YYXEepOoaHbIX BEWEeCTs.



Knemounwie exirouenus

Bxtouenus KJIETKH - BCE CTPYKTYPbI
nuToriazmMbl  kiaetku.  OObuHO B, K.
MOJIPa3ICNISIIOT Ha 3 TPYNIbl: MOCTOSIHHBIE, WA
OpraHOMU/IbI, OCYIIECTBRIAIONIE 00ne (yHKIIUU
KIeTkn  (Hampumep, Mutoxonapuu, ['onbmxu
KOMIUIEKC, XJIOpOIUIacThl); BPEMEHHBIC, WJIU
naparsa3MaTu4ecKue, oOpa3zoBaHus,
NOSIBIISIIOIIMECS] W HMCYE3alollie B IpoLEcce
oOMeHa BeleCTB (HampuMep, CEKpPETOpPHbIE
IpaHyibl, TWTATEJIbHbIE  BEIIECTBA,  XKUP,

KpaxMall ®u  JAp.); clenuaibHbIE, WIN
MeTaraa3MaTH4IeCcKue, oOpa3oBaHuUs,
UMEIOIIHEeCS B HEKOTOPBIX

CHEIUAIM3UPOBAHHBIX  KJIETKax, TIJ€ OHHU
BBITIOJIHSIFOT ~ YacTHbIE  (PYHKLIHMH, HalpUMep
cokpamieHust  (MUOUOPUIIIIBI  MBIIICUHBIX
KJIETOK), OMOphl (TOHOGUOPWIIIBI B KIETKax
SMUJIEPMHUCA).




Mumoxonopuu

MUTOXOHAPUM — DSHEPIETUYECKUE UEHTPHI KIECTKA. JTO OYEHb MEIKHE, HO
XOpOIIIO BUJMMBIE B CBETOBOM MMKpockone Tenblia (mimuHa 0,2— 7,0 MKM).
OHM HaxoAATCS B IIUTOIIA3ME M 3HAUYUTEIBHO BapbUPYIOT MO (HOPME U YUCTY
B pa3HbIX KJIeTKaxX. JKUIKOEe COIECpKUMOE MUTOXOHIPHUM 3aKIIOUYEHO B JIBE
TPEXCJIONHBIE 000J0UKH, KaKAas M3 KOTOPBIX MMEET TaKOe K€ CTPOCHHUE, KaK U
Hapy)XHasi MeMOpaHa KJIEeTKH.  BHyTpeHHssI 000JI04Ka MUTOXOHAPHUHU OOpaszyer
MHOTOYMCJICHHBIE BIISTYMBAHUSI W  HEMOJHbBIC MEPErOPOJIKA BHYTPU TeJia

MUTOXOHIPHH . OTH BIISITUMBAHUSI Ha3bIBAIOTCS KpuCTaMMU.

MOMEKY Jibl
ATO-CHUHTETA3bI

MEXMEBPAHHOE
NPOCTPAHCTBO

MATPUKC

BHYTPEHAS MEMBPAHA

HAPYXHAS
AHK  MEMBPAHA



Ilnacmuowi

MnacTuabl

= [lnacTuabsl  CymecTByrOT B Tpex (GopMax: 3eJeHBIC XJIOPOILIACTHI,
KpPaCHO-OPaH)XE€BO-KEJITbIE XPOMOILJIACThl U OECLIBETHbHIC JIEHKOMJIACTHI.
Jle¥ikomacTsl TPH OMpPENETCHHBIX YCIOBUSX MOTYT IMpEBpallaThCsi B

XJIOpOITIaCThl ,a XJOPOIUIaCTbI B CBOIO OYCpPEAb MOI'YT CTAHOBUTHCA
XpOMOILTIaCTaMHM.

mXJOPOMJIACTbI -3TO HEOOJBIINE Teiblla JOBOJBHO Pa3HOOOpa3HOM
(dbopMBI, BCerzia 3€JICHOTO IBeTa Onaromapsi MPUCYTCTBHUIO XJIOPOQHILIA.
CrpoeHne XJIOPOIJIAaCTOB B KIIETKE: UMEIOT BHYTPEHHIOIO CTPYKTYpY,
KOTOpast ~ OOecrevynBaeT  MaKCUMaJIbHOE  pa3BUTHE CBOOOTHBIX
MOBEPXHOCTEH. OTH TMOBEPXHOCTH  CO3MAIOTCS  MHOTOYUCICHHBIMU
TOHKUMH TUJITACTUHKAMM, CKOIUIGHHS  KOTOPBIX HAaXOAATCS BHYTpPHU
xyioporiacta. C MOBEPXHOCTH XJIOPOIUIACT, KaK U JAPYTU€ CTPYKTYpHBIE
AJIEMEHTHI ITUTOIIA3MBbI, TIOKPHIT ABOMHONW MeMOpaHoii. Kaxknas u3 HUX B
CBOIO OY€pEe]lb TPEXCIONHA, KaK U HapyHasi MeMOpaHa KIIETKH.

mXPOMOILIACTBI IO CBOEH MpUpoae OIU3KU K XJIOPOIUIaCTaM, HO COAepKar

KEJITbIe, OpaHXEBble U Jpyrue ONU3KHME K XJIOPOPWITY MHUTMEHTHI,
KOTOpBIE OOYCIIOBJIMBAIOT OKPAacKy IJIOZOB M IIBETKOB y pacTeHHil. DTo
MIPOUCXOAUT KAaK 3a CUET YBEJIMYECHHMS YMCIIA KIETOK IyTEM JEJICHHUS, TaK U
3a CYeT YBEIUYEHHUs pa3MepoB caMHX KieTok. [Ipu sToM Oomblias 4acTh
CTPOCHHMS TeJla KIETKA OKa3bIBACTCS 3aHATOW BakKyolusiMH. Bakyonn
NPEICTaBIAIOT  cOo0OM  pacIiMpHBIIMECS MPOCBETHl  KAaHANBIEB B
JHJIOILIa3MaTUYECKOW CETH, HAIIOJHEHHBIE KJIIETOYHBIM COKOM.
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Cmpoenusa Kiemku npeocmagumerneil pa3Hvlx Uapcme
OP2AHU3MO8 UMEIOM XAPAKMEPHbIE OMIUYUA

['puObI Pacrenus JKuBoTHbIE
Knerounas creHka B ocHOBHOM 13 N3 1esuironos3sl Hert
XUTHHA
KpynHas Bakyouib Ectp Ectb Her
XJ0pOILIACThI Hert Ectb Her
Cnoco0 nuraHus ['eTeporpodHbIit ABTOTpOGHBIN I'eteporpodHbIit
LlenTpuonu briBaeT penko TONBKO Y HEKOTOPBIX Ectp
MXOB H
MariOPOTHUKOB
Pe3epBHblIii I'mukoren Kpaxman ['mukoren
MMUTATEIbHBIN

YIJICBOI






