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*Il.ﬂzwma'mqeucaﬂ MeMOpaHa

JIro0as KieTKa nmoKpbIiTa
KRB TOHbIS MaMDPaHEL MJIa3MaTH4YecKoi MeMOpPAaHOI
(0T TATHHCKOr0 «MeMOpaHay
KO0KHILIA, MJIEHKA).

k CoCegHWX KNeToK

DOYyHKIUH

»3amura

» KOHTaKTHpPOBaHHE KJIETOK
»(O0MeH BelecTB

rpandiua Ay x KNnetTokK
INEKTPOHHDIM MUK POCKON



MJTASMATUHECKAA MEMBPAHA

TPQTCMI

VKON UM g,

GYHKLMM:

- CTPYKTYpHanA
- bapbepHas

- MaTpUYHaA
- TPAHCMOpTHaA

- y4acTue B nepegade 3MeKTpUYEecKoro MMnyabca

©OCAOrNAL




LlumonsiazmMa- st vacrs werm, naxopawasica mexay

nnasmarnyeckoin memépaHon n sapom. B Hell cofgepxuTcs oT 60-90% Bofbl. B
LuTOIV1asMe HaxodsaTcs pasfinyHble opraHou/bl KNeTKW.

MManonnasma — 0CHOBHOE BellL,eCcTBO

L Ton1asmbl
OpraHes/ibl — NOCTOSAHHbIE KOMIMOH eHThl.
BK/IlOYEHUS —BpeMeHHbIe KOMMOHEHTh.
LIukno3 — ABMKeHne LuTtonaasmbl

@yHKYUU yumonsiasmel.

® MecTo pacnosioxeHns
OpraHon/ioB.

® O6ecneunBaeT NnpoTeKaHune
XUMUYECKNX W hn3nonornyecknx
NpoLIecCOoB B K/eTKe.




JlaGopaTtopHasn padorTa.
Tema: «llnasmonuns n gennasmosins B
K/1leTKax anuaepmMmuca iyka».

Lle/ib: NO3HAKOMWUTBLCHA C OAHUM U3 BaOKHE NLLNX

CBOWUCTB MeM6paHbI — €€ NoJ1ynpoHnuaeMoCTbHO.

O60pydosaHuUe: MNKPOCKOM, NTYKOBMLA,

npeagMeTHble CTekK/a, NUneTkKa, NMHLUET,

runepToHn4Yecknin pacteop NacCl, Boga, iioa,



[11a3Mo0n3 1 gens1ia3mo/Im3

Il.1azMo1HM3-yMeHbIlIeHHe
o0beMa KJIeTOUHOH BaKyO0./IH,
COMpPOBOAKAaeMoe oTAe/1eHHeM
LIUTOIIa3Mbl OT 000/10UKH
KJIeTKH

ﬂ@l’la’la31\‘IO¢1H3-}"BGJIH‘IBHHH
00beMa KJIeTOUHOH BaARKYO./IN U
npuﬁ.rmmeﬂne HUTOILIasMbI K
CTeHRaM RIeTRH




BbiBO A bl.

* 1. LUluTonnasma anactuyHa, Bcnencreme
3TOro oHa crnocobHa B r’MNepPTOHNHYECKOM
PacCTBoOpeE OTCTaBaTb OT obos104KU
KJNeTKWN, a B TMNOTOHNYECKOM BHOBb
BOCCTaHaBJIMNBaTb NeEPBOHa4YaJIbHOE
MOoJIO2KEHUE.

e 2. LinTonnasma nonynpoHuuaema:
NPOMNyckKaeT BOAY N He NPOoNnycKaeT
PaCcTBOPEHHbLIE B HEWN BeLLECTBA.

e 3. [MNa3mosin3 U gensiasMmosin3 MOXXHO
Hab0aTh TOIbLKO B XXUBbIX KJ1IeTKaX.



MukpodomnnameHTbI

* MukpodpnnameHTbl —
TOHKME OenkoBble HUTW,
pacrosioXXeHHble B
LuTonnasme noognHouKe,
B BUOE CETEN UNN
ynopAaaovYeHHbIMU
ny4ykamm (B CKerneTHoOU u
cepaedyHon MbllUax).

e OcCHoOBHOWN Oenok
MUKpOopnNameHToB —
aKTUH.




MHUKPOTPYBOUYKMN

MHKpOprﬁqul/l KdK KOMITOHEHT KJ/IETOUHOI'O LIEHTP4a

Cxema cTpoeHud

MHKPOT py0ouKu .

AOoYEepPHAA

—_

LEHT pUO/Ib

ro/I0OBKa
caTe/VIMTa

KOMIUVIEKCBI

care/ummrIa
Y-1yOy/IMHOBBI}
marepuncian ' 00 MukpoTpyo0ouKku
LIeHT PHOJ/Ib
* [Tonpie LMTHHIPHICCKHE
CTPYKTYpBI

* OOpasyroT UMTOCKENET KIICTKH,

D/1eKTpoHHas ;erl;‘fr‘::;[’ If;gi‘:ﬂ“{’:;emp“‘m’

MuKpodororpadus

LinTockeneT aykapumor.
AKTUHOBbIE MUKPOPUAAMEHTDI
OKpalleHbl B KPaCHbIM,
MUKPOTPYBOUYKM — B 3en€HbIN, A4pa
KNeToKk — B ronybou uBer.




PECHUYKMN N XXTYTUKUN
(He meMOGpaHHble opraHonbl)

FnaBHas doyHKUUSA - NepesBKeHUe K1eToK Ui
nepemeLleHue BAOJb K/IETOK OKpYXaroLen UX XXUAKOCTU
WAKn YacTul,. B MHOroK/1IeTOUHOM OpraHu3Me PeCHUYKU
XapaKTepHb! AJIA aNUTeNnusa AbiXxaTtesibHbIX NyTen,
MaTOUHbIX TPY6, a XIYTUKN - AN1IS1 CNepMaTo30U40B.
PeCHUUKU U XTYTUKN OT/IMHAKOTCA TO/IBKO pasmepamMmu -
| XTYTUKN Goriee AJINHHbIE.,

lMnasmamuyeckas
membpaHa

Xeymuk Mukpompybouyku

N - BazanbHoe mesno \ AKkcoHema




PeCHUYKMU

PecHUYKM Tpaxen
YyenosekKa

:
r -
P4 T

MHOTOC/NOMHbIU
PEeCHUYHbIN
aINUTeNun



1. Pubocombl
COCTOSAIT U3 ABYX OTAESNIbHbLIX YacTen (cyobeamHuu)

Manas
cybbeanHuLa

bonbLluas
cybbeanHuua

Kaxpasa cy6bbeauHuua npegcraBnsetr cobomn cnoxHbiM obpasom

F oI Yo TR AL AT Y hl‘ﬁf\ﬂf\l‘ﬁﬂLU\lm Dl.-ll(



Kannu mupa 8 uuronnaame
umpyaopuu-vycpenbrm

benxkosble
BHNIOYEHUA
B 3epHOBKeE
nweHnybl

Hpucranne oxkcanara
HanbuuA B HNEeTKax
yepeHKa nucrta beronuu

HpaxmansHbie
3epHa Kaproodenn

| q)yHKIJMM: 3dlfacHble NMITaTesribHblE BELWECTBA

KNEeTOYHbIX BKMIOYEHUN UCMONb3YOTCA B Npolecce
obmeHa BellecTB




BKrto4YeHns1 3yKapuoTUYeCKoOU KrneTku

BknoyeHua rmuKoreHa
KpacHOro uBeTa
B K/JIETKax nevyeHun

3epHa 1 rnbibku
IMUKOreHa
TEMHO-CUHEro LBeTa.

B anNUTeNInasibHbIX

VOTYAY rOTUIiIaSYTvyIiAaArnaamon



Annapat [onbaXku

Annapat [onbaXKWN COCTOUT U3
UHCTepH I NYy3bipbKK  YN/1OWEHHbIX MeMBpPaHHbIX MeLLOYK
- cobpaHHbIX B CTOMKWU, BOKPYT HUX

pacnonaraeTca C/I0X¥KHaA cMctema
Tpybouek.

OT ogHOro KoHua annaparta [onbaXu
pPerynapHoO OTWHYPOBbIBAKOTCA

Ny3bIPbKW, HANO/IHEHHbIE COAEPKUN
annaparta [onbaxu.

PyHKUMA annapaTa [oNbAXKU — XPaHEH

TPAHCNOPT BELWECTB, a TaKKe CUHTe3
yrNeBoAoB.



JIN30COMDI

e JIN30COMbI — 3TO OAHOMEeMbpaHHbIe NY3bIPbKV
KOTOpble coaepXaT (l)epMeHTbl.

Muwesas vactmua

0AHOCNOWHAA
mMenbpana

ﬁ{f

;ﬁg 503 Membpana
D\ / KneTku

Crpyxrypa Jlnzocomsbl 1

BIPbKY annapara
LincTepHbl annapara Pg:b:m ;

Fonspxu

BHyTpeHHIEe GepMeHTbl

e PYHKUMA NIN30COM:
BHYTPUKJIETOYHOE
nuuieBapeHue.
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* Crpoenwue IIIC: nonocru,
KaHaJIbLibl, TPyOOUKH U3
MeMOpaH 3arOTHEHHBIX
O6eCCTPYKTYPHOM YKHUIKOCTBIO -
MaTPUKCOM.

e Imagkas (arpanyasipHas) -
CUHTE3 JIUITUIO0B U YI/IEBOIOB.

e [llepoxoBaras (ranxan suzonnaswaeokas com
(rpanynspHasn) - K
MeMOpaHaM MPUKPeETIeHbI
pu6ocomsbl. Ha pubocomax Prc. 37, Caeta crpocu sutonaswanmeckoicer
MPOUCXOJUT CUHTE3 OeKa.

LiepoxoBaTtan IHAONNAIMATUMECKAR CT

23 ¢YHK“HH BHC : 3nnon:l':.’a?:n?r:|?e?:;n ceTb 3H.nonna::-3:f:::cmn cel
® pasjgessieT HUTOIIa3MY Ha
OTAEe/IbHbIEC OTCEKHU

® Y4aCTBYET B CUHTE3€
OPraHUY€CKHUX BELIECTB,

® OCYIIEeCTB/SIET TPAHCIIOPT

TOODAITTOODT'D




1/7/0 REMF

06LungTEM



Bakyonwu
Ba KYOJ'II/I — 3TO I'IOJ'IOCTVI, ' | Bakyonb

C KNEeTOUYHbIM C(

KOTOpPbI€ 3anOJIHEHbI Anr
KNEeTOYHbIM COKOM.

KneToYHbI COK — 3TO BOAHbIN

PACTBOP Pa3fINYHbIX s RS
OpraHU4YeCKnXx u e R~ ——

HEOPraHN4YeCKmxX BELLECTB.

Bakyonn obpasyrTca npu
HaKOMMeHUN BELLECTB B Ny3blpbKax
KOmMMnekca [[onbaXun 1 KaHanbLax
alC

DYHKLUNA: HakonneHne
BELLECTB.




Bakyornb

CmpoeHue eakyonu

moRonnacn

BaKY0Nb

BaKyOJ1n




Dynkyuu:

MuTOXOHAPHUH

OT1rpbin B 1890 roay Puxapa AnbT™MaH

MOJIEKYJIbI AT

PHOOCOMBI BHyTpeHHAR
Cunaaum membpaHa
BHYTPEHHEHW
memObpaHbi
(KpucTol)

HapymiHan
membpama

0eJIOK
MATPHKC

robLeras JHK

Cunres mojiekya AT®, sHepreTHueckuii HeHP KIeTKH;

CuHTe3 cO0CTBeHHBIX 0€/IKOB , HYK/IeHHOBBIX KHCJIOT, YIJ1€eBO/I0B
H JTHITH/I0B;

Oo0pazoBanne co0CTBEHHBIX pHOOCOM

HA3A0



IIEKTPOHHOMUKpPOCKONMMYeckas
athud, NoKasbIBarwLLad MUTOXOHOPUMN
BEKa B rnornepevyHomMm ceyeHumn.




IlaacTuapl

OPraHoON/IbI PACTUTE/ILHON KJIETKHI

- BHYTPEHHEE COAEPKIMOE XJIOPOILIACTA —

crpoMa
- B CTPOME HAXOISITCSI BHIPOCTHI MEMOP AHBI

( THJIAKON/IbI)

- CTOIIKH THJIAKOII0B 00Pa3yIOT IPAHbI

OBonoyka Kaneneka »pa

fiamanne Xnoponnacrta s

Tunakowg

- B\



m— — — — p—
OYVHKLINH JIACTHA:

: & 3anac nuraTe/IbHbIX
BCIIECCTB

& DorTocuures
(oOpa3oBaHue
YIJIEBOJAOB U3
HEOPraHHu4YeCKHUX
BemecTn), CuHTeE3
ATD

¢ OKpamuBaOT OpraHbl
pacTeHui

NMNACTUObI

NenkonnacTt

DyHKUuM: cunre3 AT®, cuures yIJIeBoI0B, O10CHHTE3 COGCTBEHHBIX GEJIKOB




Snopo— 310 04UH U3 CTPYKTYPHbIX KOMITOHEHTOB 3yKapUoTU4YecKoun
K/1eTKu, codepXalimn reHetnyeckyro nHgpopmaumro (Mmonekynei JHK). B

S4pe nponcxoauT pennnkauns — yasoeHue monekyn [HK, a takxe TpaHCKpUNuns — CUHTe3
monekyn PHK Ha monekyne [JHK.

AApbIWKO HAX0AUTCS BHYTPU SApa, U He MeeT cobCTBEHHON MeMBpaHHoIi 06010UKK, 0HaKO
XOPOLLO Pa3NYMMO Mo, CBETOBLIM 1 AN1EKTPOHHBIM MUKPOCKOMOM.

O YpepHas obonouka

©  Kapuonnasma

A 4pbILWKO (1-)
XnomaruH (OHK + 6-k)
AeneHue
XPOMOCOMbI

O ff:

I XpaHeHue 1 nepefaya

HacneACTBeHHOM Rapuo (4
WHpOpMaLLUK

Perynﬂu.usl BCeX npoueccos
Xn3HeneqaTeIbHOCTU KNeTkKn

S R

I |







CTPOEHHUE XPOMOCOM

* Cxema cTpoeHUs
XPOMOCOMBI B
mo3aHen mpodasze
— MeTadasze
MUTO34:

l—xpomaruna;

2—IICHTPOMEDPA;

3—KOpOTKOE
IJIEYO;

4—JIMHHOE TIIEUO




CTpoeHune bakTepun

PCCHHKH OrtcytctByet ogpopmmneHHoe SApo;

[eHeTUUeCcKUii maTepuan NpeacTasnieH B
BuAe:

* konbuesoii monekynsr [1HK (Hykneoua)
* NIA3MUAST

Pubocomsr menbue, yem y aykapuor (70S);

ObmeHHbIe npoueccs MAYT Ha Me30COoMaX
-BNSYMBAHUSX NJIA3MATUYECKOI
MeMBPAHBT, BEINOMHAFOWMX POrb
opraHens y 3ykapuoTos

KJICTOYHAA
CTCHKaA







Cmoenne KJIeTKH rpnﬁon

TASMATI Y CCKAS
MEMOpana RIETOIHAS
DOOIOTKA 13
XUTHHA
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LiuTonnasma

MwuToxoHapun

Annapat [onbaxu




on NnaepmMmuncC KOKMULbl J1yKd




KBOTHAasA KneTka

LiuTonnasmaruyeckas meMmopaHa

AQpo

ALPbILKO

SHaonnasmarnyeckas MuTOXOHAPUA
CETb

>

g

"3

~ Uwuronnasma






