JIETOUHASA TEOPUAI.
DbEHHOCTHU
Ui KIIETKHA
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N3 ucropun KJIeTOYHOM
TEOPUHU

[TUTOJIOI Y5 (OT UMTO... W ...JIOTHS) - HAyKa O KJIETKE.

RHIEC 1 (DYHKIMHU KJIETOK, UX CBSI3M U OTHOIICHHUS B OpraHax M
RTOYHBIX OPraHU3MOB, a TAK)KE€ OJHOKJIECTOYHBIE OPTaHU3MBI.
BAKHEHIITYIO CTPYKTYPHYIO €MHUITY KABOTO, IIUTOJIOTHS
BlOJIOKEHHE B Py OMOJIOTMYECKUX JMCLMILIMH; OHA
JOoTHe, aHAaTOMHEW pacTeHuM, (U3HOIOTHEH,
goOuonorue u aAp. M3ydeHwe KJIEeTOYHOIO
gro mMukpockonuctamu 17 B. (P. T'yx, M.
ObUIa coO37aHa €AuHas Uil BCEro
T. [IIBanHn, 1839). B 20 B. ObicTpOMY
HOBBIC METO/AbI (JIEKTPOHHAS

BPOBAHKE KJIETOK U AP.).

\
&~
Yn o

B | MAJIBITUT T
LYKP 00€EPT JIEBEHI 'YK I\/Iapqemo [NTIBAHH Teo,u;op

(1635-1703) Asrrorm (1632-1723) (1628 - 1694) (1810-1882)




OcCHOBHBIC ITOJIOKCHUS
KJICTOYHOM TECOPUH

g CIMHULIA CTPOCHUS, PYHKITMOHUPOBAHUS U
OPraHU3MOB;

1 MHOTOKJIETOYHBIX OPTaHU3MOB
EMY CTPOCHMIO, XUMHUYECKOMY
KN3HEICATECIIbHOCTH U OOMEHY

ICIICHUS, KOKAasl HOBas
Ol (MaTEpUHCKOM )

(311 POBAHBI




Kierka — 3jieMeHTapHas
[EeJOCTHAS CUCTEMA

Iiasmarngeckads memMmopana ITnHOUMTOZHBIC Y IBIPEKH

DHAONIAIMATHYECKad
Ccelb

Huromraima

Henrpuois [

Komniexe
ToJb

Baxyo.s

¢

Muroxonapus

Pubocomet

JInzrocoma
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SIA€PHbIE KAETKHU
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Uuronnasma Bikmovenus (sakyons)
C 3aNACHBIMM BELLECTBAMK




OCTaB U CTPOEHME
KJIETOYHOM MeMOPaHbI —

0JICM M\
Q51 MEMOpaHa — yJIbTPaMUKPOCKOIIMYECKAs IUIEHKA,
13 IByX MOHOMOJICKYJISIPHBIX CIIOEB O€JIKa U
O MEXKIy HUMHU OMMOJIEKYJISIPHOIO CJIOS JIUIIHIOB.

IITHKOKAIIHKC
(no;mcaxapunm)

lBa cJlos MOJ ICKVII JIHITHJIOB

. Jg‘ﬁrm TTT%T% ot

LbdLL 1101110 b
TeYgre;

umonnawa




Tpancmopr BemecTs yepes

HUATOJIEMMY

26AEeMOHn ABASIETCA TPAHCNOPT BELLECTB Yepes
MeMOpaHbl. OH HEOOXOAUM AAS AOCTABKM

B B KAETKY, BbIBOAO TOKCUYHbIX
€HTOB AASl MOAAEPXAHUSA HEPBHOM

LLLECTBYIOT CAAYIOLLUE

RCTB Yepes MeMOpaHy:

Andody3us
OCMOC

OKTUBHbIU TPDAHCOOPT




Jnddys3usa, ocmoc

us obecneymBaeT NepemeLLeHmne
HE3APMKEHHbBIX MOAEKYA MO TPAAMNEHTY
MEXAY MOAEKYAOMM AUMTMAOB (ra3bl,
1€ MOAEKYAbI MPOHMKAKOT MPSAMO
10 MEMOPAHY);

3UMN PACTBOPUMOE B BOAE
MCAOTbI, HYKAEOTUADI)
OCODOMY KOHAOAY,

OHMLLAEMDBIE




AKTHBHBIH

AGHCNOPT - NepeHoc MOAeKYA Na+ u K+, H+ u3
blLlen KOHUeHTpauueu B o6AacTb ¢ 60AbLLUEN
A KOHUEeHTPALMKU) NOCPEACTBOM
OPTHbIX OEAKOB.

sHepruu ATP




ATPUMN-KAAMEBBLIM HOCOC

CHafBKu Kne:x}

RLLUAADbHbIX
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AOLUTO3E MEMDPAHAO OBPA3yeET BNAYMBAHUSA, KOTOPbLIE
CPOOPMUPYIOTCS B MY3bIPbKN MAM BOKYOAMN.

ST AOMOAHUTEABHOU DHEPIUM

daroyuroz MNazMaTMUECKaR MnHoLwT 03 NnazmaTieckan

membpaHa membpaHa
ol
Q 8 0
Q

Q

LuTonnasma

m Aapo

ga2ouumos
nuHoOUUMo3




4TO3 — NPOLLEeCC, OBPATHbIM SHAOLMTO3Y; M3
BOAATCH HEMEPEBAPUBLLMECH OCTATKMU
LL 1 XXKMAKMM CEKPET.

AOMNOAHUTEABHOU DHEPIUU

r O
MnazmatHyeckan BbFI)E,gEIEHHﬂ o Ooo O
MemBpaHa o o ]

MU eeapuTeneLHaaA
BaKyOnNk

LiuTonnazma




Annapat MoneaxmM

LiuTockener

ELEE]
JHAONNAaZMaTHeCKanA
CeTb

OBonouka
Anpa
AapkIw ko

Aapo

MhaHynAapHaa
JHAONNAZMaTIHECKaA
CeTb

M MKp OB OPCHHKK

[nasmaruyeckan
membpaHa

Nuz0coMel

PuBocomel

M T 0% OHARKK

Luronnazma

1. OCHOBHWE BELLLECTBO
LLUTOMAQ3MbI —
MAAOMAQ3MAO
(cyLiecTteyeT B 2
JOOPMAX: 30Ab - DOAEE
KUAKQOS U

reAb — OOAEe rycras.

PO PraHeAAbl — NOCTOSHHbIE
MOHEHTHI.

Ua —BPEMEHHbLIE




BHELWHEeN cpeabl KNEeTKMU Nony)Xxmakasa cpeaa,
2601 KONNONAHBIA PAacTBOP Pa3/INYHbIX COJIEN U

MPOHUN3bIBAOLWIUX LMTOMJ1a3MY,

20 U BCe opraHomabl, obecneunBaer




OcCHOBHBIC
OpraHeJuIbl

NMAQCTUADI

SDHAOMNAAIMATUYECKE
AnnapaTt FoAbAXKMU
AU3OCOMbBI

BakyoAu

Pu6ocombl
KA@TOYHbIU LLeHTP
OpraHeAAbl ABUKEHUs




MurtoxoHapuu

€T BbIPOCTbI




DyHKIUMN
MUTOXOHIPUH

: MuToxoHIpus - YHUBEPCAJIbHAsA OPraHe/lia,

HY IPCHHAN

e GpaHa SIBJIAIOLIASICH AbIXATECJIbHBIM U
JHEPreTUYECCKUM IEHTPOM.

Buewmns
MemOpana

B npoiecce KHCJI0POTHOT0 (OKHCIUTEIHHOIO)

a JTUCCUMWISILUU B
ce ¢ IOMOIIbI0 (pePMEHTOB IMPOUCXOTUT
Jii¢ OPraHUuYeCKUX
D00KICHUEM SHEPTUM, KOTOPasi

‘- Kpucist




~ XpomonnacThbl

XnoponnacTbl

OBonodka Kaneneka xupa

xnoponnacrta Jameniia

Namenna Tunakoua




JHIO0MJIAZMATHIECKA
i1 CeTh

DEeHUne
OpaHa obpasyer:

A eA(A:€)SpO|H — PUBOCOMBI (LLIEPOXOBATAY
7
AWM ArpaHyAapHasg IlNC)

OV | S her 3

PUBOCOMEI /,-“td' :%
MpanynapHaa | 5

MembpaHa  3Hgonnasmarudeckan | =

CETE | =
$




Annapar Ioabaxu
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xema CTRpOeHWA KOMNnekca rDﬂb,[DKH

[NOAOCTU (LMCTEPHDI)
3blObKOB.




© CTtpoeHue:

> [y3bIpbKM OBAABHOU
doopMbl (CHaApYXu -
MeMOpaHa, BHYTPM —
doepMeHTbI)




BakyoJun

Ab — HOMOAHEHHbIM XXMAKOCTbIO MEMBDPAHHbIM
K. B XKMBOTHbIX KAETKAX MOTYT HODAIOAOQTHCS
€ BAKYOAM, BbIMOAHAIOLLIME
10, MULLLEBAPMUTEABHYIO,
M APYrmMe OYHKLMMA.
TK MIMEIKOT OAHY OOAbBLLIYVIO
b. XUAKOCTb, 3AMOAHAIOLLLAS
bIM COKOM. OTO
BOP COXAPOB,
4ECKMX KMCAOT,

ATb KpACsLLME
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OpraHeJJIbl.

obeauHULbI




KJIeTOYHBIN LIEeHTP

2RHTPUOAU Y XKMBOTHbIX M HU3LLUMX PACTEHUM (pacnoroxkeHs
LAMKYASIPHO APYT APYTY)
PACTEHUU LLEHTPUOAEUN HET

€Tbl MUKPOTpPYOO4EK
K YABOEHUIO

R HIMN KASTOK XXMBOTHbBIX M HN3LLMX pOCTeHVIl;L




Oprane/bl
NBUKEHHUS

(MHOTOYUCAEHHbIE
€CKME BbIPOCTbl HO MEMDpPAHE).

bl€e LMTOMNMAA3IMATHUHECKHME

Hbl€ BbICTYTIbl

HOM AO 1 CM.).




Anpo

eeTCHa B KAeTKAX




Anpo

QUHOE AAPO coAepXUT AHK-

CTpyktypa ssgpa CTpoeHue u coctaB CTPYKTYpbl PYHKLUUN CTPYKTYpPbI

Ss10epHasi ob6os104Ka ¥ O6mMeH BelwecTB Mexay AAPOM U LUTonasmoun

Q BHYTPEHHAA cpena sapa — HakonneHune

Hykneonna3sma
BelwecTB

SAdpbiwko

DpMaLUIo,
XpomMamuH cnegn.




Anpo

2 (NnpoBepuUTH

4

1. AepHas o60A04Ka

(2 MmeMOpaHHQA):
e HapyxHas meMbpaHa
e BHyTpeHHas meMbpaHa.

KQ.

2. AAEpPHbIM COK — KAPUO(HYKAEO)
nAaasma (6eaku, AHK, Boaoa, MUH.
COAMN).




Anpo

POEeHUS HACAEACTBEHHOU UHCPOPMALLUM
XPOMOCOMA ==~ — (yqaCTOK
(cM cren.caiin) - THE

OYHKUUN AOPA

XpaHeHue , : Perynauunsa

HaCMNeACTBEHH obmera
ot BELLECTB B

R KIeTKe




XPpoOMOCOMBI

XpomMocomMa COCTOUT U3 ABYX XPOMATHU/I
Y TIOCJIE JICJICHUS /IpA CTAHOBUTCS
— XpoMaT1/bl omHoxpoMaruaHon. K nagamy
Iledo CIEIYIOLIETO ACJICHUS Y KaXI0U
[MepBruHas nepeTsiKa XPOMOCOMBI JOCTPAUBAETCS BTOPas
XpoMaruaa. XpoMOCOMbI UMEIOT
(HEuTpOHepa) MIEPBUYHYIO MIEPETIAKKY, HA KOTOPOH
I OELEERICGE e pacIioIo)KeHa IIEHTPOMEPa; MEePETIKKA
JEIIAT XPOMOCOMY Ha JIBa ILIeYa
CryTHHK OJMHAKOBOM MIIM Pa3HOM JUIMHBEL.

JIHK cocTtouT U3 y4acTKOB — I'€HOB, HECYIIUX
OT MPEJIKOB K IOTOMKAM 4€pe3 MOJIOBBIE KIIETKHU.
T HEOOXOIUMBIM (DAKTOPOM IEepeiadn
QCTPOCHUN MOJIEKYI OeliKa.




OcCHOBHBIE BBIBO/BbI

TapHasi eJMHUIA KU3HU, OCHOBA CTPOCHM,
» PA3BMHOKEHUS M HHAUBHUAYAJIbHOI0 PA3BUTHUS BCeEX
U HeT KM3HU (MCKJII0YEeHHUE - BUPYCHI).

HO OITUHAKOBO: MOKPbITO HAPYKHO 000 109KOH
HEHO KUJAKOCTHI0 -IUTOIJIA3MOM.
ble CTPYKTYPBI - OPraHeJJIbl
OTOpPbIE OCYILHECTBJISIIOT

3aMMOJAEUCTBYET C




adlHee 3dAAaHNE

2.1 — 2.7, y41Tb TADAULLY M3




