CrpoeHue KJIEeTKHI
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OpraHouabl KJICTKH

Opzanouowt od6uieco HazHavyeHus:
IMO ROCHMOAHHBIE  (xapakTepHDbI 415 00/IBIIMHCTBA KJIETOK)

cneuuaiu3upoeann MHUTOXOHAPHS - KJIETOYHBIH LIEHTP
blé yuadCcmkKu -IT1C - IJIACTUABI
uumonjiaimbal — JIN30COMBI - pudOCOMBI
KjiemkKu, umemwiue - koMILIeKC [oJbaKn
onpeOBJléHHOe Opzanoudbl Cnéuua/ibHo20 HaA3HaueénuA

B PU A U (xapaxkmepnul Ons cneyuaniu3upoCanHvIX Kiemok
6LINOJ/IRAIOWUEC
i “ - MUOPUOPpULIDBL (6 KiemKax MbluiLy)
ONpPeoeeéHHY 10
- HCCYMUKU (opcanenivl 06U HCEHUA)
¢ynkuyuro

- PECHUUKU ( 6 K1emKax Inumesnus)

- 6AK)01U ( nyiscupyroujue u
nuuwiesapumenvHole )
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Crpoenne u GYHKIIUU

Ooo10uka:

A) Knemounasn
CMEHKa

b)
uumonaasmamuue
CKas memopana

IHumonnazma
A0po
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LHuromiazMaruyeckas MmeMmOpaHna

Kierounasa memOpaHa — yJIbTPaMHUKPOCKONIUYECKAA IJICHKA,
COCTOAIIAA U3 IBYX MOHOMOJICKYJIAPHBIX CJI0€B 0eJIKa U
PACIOJIOKEHHOT0 MEKAY HUMHU OUMOJIEKYJISIPHOTO CJI0SI
JIMTTU/I0B.

TIuKOKaJIMKC
(nmucaxapunu)

DYHKIMN IJIA3MATHYECKON

MEMOPAHBI KJIETKH: fle cxcnne "Y" o 2
« bapnepnas. E ;{TTT% T}(T T ! T%
= CBsa3b ¢ OKpyKaroleli cpeoii l“_l_l_l_l ll.lll.Q b:l

(TpaHCIOPT BEILIECTB).

I.Iu'ronna:ma

«  CBs3p MEXIYy KICTKAMH TKaHEU
B MHOT'OKJIETOYHBIX OpTaHU3Max.

=  3ammTHasl.
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Anapo

KiierouHnoe s1Apo- 3T0 BasKHeH I Ase
YacTh KJIeTKH. OHO eCTh MOYTH BO
BCeX KJIETKAX MHOTOKJIETOYHbIX
opranu3moB. KjieTku opranusmos,
KOTOPbIE COAEPXKAT AP0 HA3LIBAIOT
yykapuoramu. Kjierounoe ssapo
conep:xut JIHK- Bemecrso
HACJIeACTBEHHOCTH, B KOTOPOM
3alIM(PPOBAHBI BCEe CBOMCTBA KJIETKH.




Hoepnas

HapyxHasi 1 BHYTPeHHSAA

OOMeH BelecTB MexKIY AAPOM U

00010uKa MeMOpaHa UATOILIA3MOM
Kujakoe BemecTBo, B €ro
cocTaBe — 0eJIKM TO BHYTPEHHSIS cpeaa siapa —
Hykneonnazma ’ yIP P P
(bepMeHTBI, HyKJIENHOBbIE HAKOILJIEHHME BeIleCTB
KHCJIOTHI
Conepxur mosekyanl JTHK .
Aopwvrtuko P yaet /1 Cunre3 pudocomuoun PHK
u 0eJIoK
ConepsKut XpoMOCOMBI (CM.
ConepsKut HaCJIeACTBEHHY IO
HECIIb XPaAaHCHUSA
XpomamuH nHGOPMALHIO, XPAHSIIIYIOCS B

HaCJIeICTBeHHOW nH(opManuu,
cJiea.cJaana) u 0eJIoK

mojekyJaax JIHK (cm. caen.ciamn)
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Kierounoe sapo (IpoaoKeHUE)

Cxema cTpoeHUA HACJIEACTBEHHON NH(pOpMATUA

| H (cM caexd.cnaiin) LI[! !! !!
®YHKIUU SIIPA

XpaHeHue
HACJICACTBEH

Perynsiuus
o0MeHa
BeILECTB B
KJIeTKe



XPOMOCOMBI

XpoMocoMa COCTOUT M3 ABYX
XpoMaTHA U MMOcJie JeJIeHUA aapa
CTAHOBUTCHA OTHOXpoMaTuaHOu. K
HAYaJy CJeayIOLIero AeJIeHud y
KAXKI0M XPOMOCOMBI IOCTPAUBACTCH
BTOpas XxpoMaTuaa. XpoMoCOMbI
UMEKOT MEPBUYHYIO NEPETAKKY, HA
KOTOPOM PaCIoJIOKEeHA
LHEHTPOMepPa; MePeTHAKKA AeJTUT
XpOMOCOMY Ha IBA IJIe4a
OIMHAKOBOMN UJIU PA3HOU AJIUHBI.



a

LMTomiasmMa — 3T0 MOJYKUAKAA CPeAa KJIETKH, B KOTOPOU PaciojiaraTcs
OPraHOUbI KJIETKH.

IuTomniazMa COCTOUT U3 BOABI M 0€JIKOB.
[uToniasma cmoco0Ha ABUraThCA €O CKOPOCTHIO 10 7 cM/4ac
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MHUTOXOHAPHUH — IBYMEeMOpPaHHbIE

OpFaHOI/II[bI RJICTKU.
BHeunHsst MeMOpaHa riiajakasi

BHyTpeHHsIsE MeMOpaHa o0pa3yeT KpPUCThbI

BHyTpeHHee coaepKuMoe — MATPUKC

B marpukce:
pUOOCOMBI
JTHK
PHK
(bepMEeHTHI

(1 Ha MeMOpaHaXx)
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TPOCHUEC MUTOXOHIAPHUH.

MUJIERY Jibl
ATO-CUHTETA3bI

MEXMEBPAHHOE
NPOCTPAHCTBO

MATPUKC

BHYTPEHASA MEMBPAH/

HAPYXHAS
AHK  MEMBPAHA
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DOYyHKIIUY MATOXOHAPHHA:

KiaeTouHoe

ALIXaHHUE

(KHCJIOPOAHBIN
ITall)

« Cunte3z ATOD

Kpucra Marpukc Buyrpennsas HapyxHas
MeMOpaHa MeMOpaHa
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JJIEKTPOHHAA MUKpPOodoTorpadpusa

MUTOXOHAPHM:
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3Hz[0nna3MaaneCKaﬂ ceTh

Purbocoriel

MoadynapHaA
MemBpaHa IHOoMNazMaTr4eckKkan
ceTk

<

MmagakanA
aHOoMMNazmMaTr4eckKkan
<
cete | -
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- cHCTeMa KaHAJIOB M I0JIOCTEN , MPOHU3BLIBAIONIAS BCIO
rHAJIOIIA3MY

- 10 €€ KaHaJIaM MPOUCXOAUT TPAHCIOPT BEIIECTB (
CHUHTE3UPYEMBbIX B KJIETKE , TAK U TNMOCTYNUBIIMX U3BHE)

2 Tuna JIIC

1. I'naokaa(azpanynapuasn) -30eco nPOUCX00Um CUHME3 HCUPOB U
y21e600086

2.I1llepoxosamasn ( cpanynapuasi) — Ha €€ MEMOPAHAX HAXOOAMCA

_pUPOCOMBL ____




PacTylWan nonunenTuaHan uens PI/IﬁO COM I)I

- €CTh BO BCEX KJIETKaX (IPOKAPHUOTOB U DYKAPUOTOB)

- cpepuueckue Tenabua guamerpoM 15,0 — 35,0 am

- COCTOMUT U3 2-X YacTeu ( cyObeauHHuII )

- COCTOUT M3 paBHbIX yacTel Oenka u PHK
MecToHax0XK/ICHHUE : B [IUTOIIA3ME
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Juzocoma

- IIIAPOBU/IHBIE TEJIbIIA
- pa3smep 0,2 -1 MM
- 00pa3yroTcs B KOMIUIEKce [ ombmKu

- COAEPKUT OKOJI0 30 rMAPOTUTHYECKUX
(hepMEeHTOB

- pa3pyuIaroT CTPYKTYPbl CaMOM KJIETKH,
BPEMEHHbIC OpraHbl SMOPHUOHOB U JTUYNHOK
(XBOCT U >Ka0pbl TOJIOBACTUKOB JIATYIIEK )

- pacCUICIUISET KUPHI , HYKJIEUHOBBIE KUCIIOTHI,
YIJIEBOJIbI U OCIIKU

[IpoayKThl TH3KCa MOCTYIIAIOT YePe3 MEMOpaHy
JM30COMBI M BKJIIOUAIOTCS B IIPOLIeCC OOMEHa
BEIICCTB.
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AHHap arT FO JIb H;KH CeT4YaAThIM KOMILJIEKC, PACIIOJI0KEeHHbIN

BOKPYT siIpa

- kaHaJbl M mucTepHbl KI' coennHeHsl ¢
xkanajgamu JIIC

®YHKIAU

- KOHUenmpauus , 00e3eoxcusanue,
YRJI0MmMHEeHUe CUHME3UPOBAHHBIX 6
KJ1emKe 0e1Koe , Hcupoe ,
y21€60008;

- NO020MOBKA UX K 8blGCOCHUIO U3
KJIEMKU WU UCNOIb308AHUIO 6

Heu;
- oOpazoeanue aU30COM;

- CﬁOpKtI C/IO)HCHBIX KOMNJ/IEKCO6
Op2aAHUUECKUX eeuilecme.
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IlnacTuabl — AByMeMOpPaHHbIE

OPraHOUIbI KJIETOK PACTCHUM:

(}‘7/ gggﬁ « OkpalieHHbI€e

Wpomonnactel oo AHHON ¢opmbI

) (4 o
'.°°°° . 3eiieHbIE
Q

2.9 IBOSIKOBBINTYKJIOM
XNoponnacTel dbopmbI

- becuuBerHbie

Mﬁkomacm OKPYIJIOH (pOPMBI




BHUIbI IJ1acTUA

1.xsmopomiacrsel 2. XpOMOILIACTBI 3. JIeMKOIJIACTHI
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JJIeKTPOHHbIe MUKpPOodoTorpadun

XJIOPOILJIACTORB:

i MKM

—
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CrpoeHue xJjopoiniacra:

Me:xxmeMOpaHHOE
MPOCTPAHCTBO

PudocoMpl

JTHK

srpons » ,: HYTPEHHSISA U
Tunaxkouabl I'pana HApYKHasi MEMOpPaHbI



IlinacTuanl

OPraHoOMAbI PACTUTEJHLHON KJIETKH

- BHYTPEHHee ColepP:KuMoe XJIOPOoIlIacTa —
cTpoMa

- B CTPOMeE HAXOASITCHA BHIPOCTHI MeMOPaHbI
( THJIAKOUBI)

- CTONKH THJIAKOUI0B 00Pa3yl0T I'PaHbI

ObBonoyka

Namenna Tvnakoua o sonnacTa

CTpoma
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YHKIHUN IIJJAaCTU/A.

e 3amac NMuTaTeJbHbIX
BEIleCTB

« ®doTOCHHTE3
(oOpasoBaHue
YIJI€BOAOB M3
HEOPraHUuYeCKHX

BemecTn), CuHTE3
AT®

» OKkpamIMBaKT OPraHbl
pacTeHum




| racTuabl MOTYT IIpEBpAIIATHCS M3
OIHOTO BHA B APYIOM

Ha CBETY OCEHBIO

JICUKOIIJIACTHI
—> XPOMOILIACThI

—>  XJIOPOIJIACTHI
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CpaBHeHUEe MUTOXOHAPHUH U

XJIOPOILJIACTOB

MrToxoHapIot XJTOPOILIACTE]

COCTOAT I3 JABVX MeMOpaH
HapyAHAA MeMOpaHa IMIajKad
BHYTPEHHAA MeMOpaHa CKIauaTad Il 00pasver
| l

KPHCTHI TPaHE]

4. BHYTpEeHH:AA ITOTY AIJIKAA cpeja
} |
MATPHKC CTPOMA

5. mveror JHK, PHK, pridoconmer
0. crurez AT

P2 1 D
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[InmacTuasl ¥ MUTOXOHIPHUU SIBJISIFOTCS
[10JIYyaBTOHOMHBIMH OPraHOMAAMM KJIETKHU T.K.:

* IM€10T COOCTBEHHYIO T€HETUUYECKYIO CUCTEMY
* IMeroT iByMEMOpPaHHOE CTPOCHUE

* Cunre3npyror ATO

Umen makue ocovennocmu, 08ymemopanHole
OP2aHOUObL MO2YHL, CAMOCHOAMETbHO 0CITUMbCA
HEe3a8UCUMO OM 0C1CHUA CAMOU K1emKU
(Koiuuecmeo MumoxoHoOpuil u nJaACHuUO MOMHCem
Y8enuquBaAmMvbCA UAU YMEHbUIAMBCA UCX005 U3
nompeoHocmeil Kjiemku 6 IHEP2UU U OP2AHUYECKOM
gewecmaee).
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KJ1€eTOYHBIN HEHT
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TpwurneT
MHMEROT v BOK

JBa MAJICHbKHUX TeJIbIA MUJIUHAPUYECKON (POPMbI
- PACIIOJIOKEHBI MO MPAMbIM YIJIOM JAPYT APYry
- HA3bIBAKOTCH HEHTPHUOJIAMH
- CAMOBOCIIPOM3BOASIINECH OPraHOUABI KJIETKHU

Dyukyuu:
I/IrpamT BAKHYIO POJIb B KII€TOYHOM ACJACHUU, OT
HEHTPUOJIed HAYUHACTCS POCT BepeTeHa AeJIeHUs .
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Opzanouost cneyuaibHO20 HA3HAYCHUA

Mpoaykr
MnazmaTideckan egg’gﬁem O o ooooo

CTRHKA KNeTKu mMembpaHa Oo

HCZYMUK

—

My eeapuTeneHan
BAKYyOnNb

HYTHES OBonwka
LuTonnazma

PecHWYKH

KneTka,
BazaneHaAa lNMogaep:deaowan CeKPpeTHUpYWan
rMembpaHa KneTka CNKU3b



s s | s [

Kakue opranounbl H300pa;xeHbl HA
JAHHBIX PUCYHKAX?

PubBocomel

MaHynAapHaA
MemBpaHa  aHgoNnasmarudeckan
CETh
<

magkas
IHOONNA3MaTMYecKan

ceth | L
1

Tpunnet
MHKDOT Ry BOK




