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KneTo4yHoe a4p0o U ero CTpykTypa.

» 510p0 — 00Ha U3 OCHOBHbIX cOCMasHbIX Yacmeu
8cex pacmumersibHbIX U XXUBOMHbIX KITeMOK,
Hepa3spbI8HO c853aHHbIX C OOMEHOM,
pa3MHoOXXeHuUeM, rnepedadyel HacrieocmeeHHouU
UHGbopmayuu.



dopmbl Aapa

* BapbunpyoT B 3@aBUCUMOCTU OT
TUNa KNeTKU:- oBallbHas,
LLapoBMaHas, NogkoBoobpa3Has,
MHOrononactHas (NenkounTbl) U T.
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CTpyKTYypa aapa
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Llumonnasmamu4yeckasi MembpaHa

M MKD 08 OPCUHKM

Mnazmarudeckan

Annapat Monsaos MeMGpai

UwnTockener

rmanxas
IHAONNEZMATINECKAA
ceTs

Obonouka
AQpa

Appeiwko
Agpo

MpaHynapKasa
IHAONNAMATIHECKEA
ceTs

OGa3aTtencHan YacTh KNETKM,
JaxknioveHHan Mexxay nnaama-
T™Mueckok meMmGpaHoOW U RAPOM.

1. OcHOBHNE BeLLeCcTBO
uuTonnasmbl —
rmanonsnasma (cyliecTsyeT B
2 hopmax: 30nb - bonee
Xuakas mn

renb — bonee rycras.

2. OpraHensnbl — MNOCTOAHHbIE
KOMIMOHEHTbI.

3. BKIo4YeHUsA —BpeMeHHbIe
KOMIMOHEHTHI.

CBonCTBO LUTOMNMA3Mbl —
LUKNO3 (NOCTOAHHOE
OABUXeHune)



Oco0eHHOCTH CTPOCHHSA
J1a3MaTH4YeCKOoil MeMOpaHbI

nepudepHyecKHe
HeMOoJIAPHbIe XBOCTbI JIHIH/0B . 0eJIKH
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e LI. T'l. — umeeT TONWNHY 10HM,COCTOUT N3 40%
nnnngos, 5 —10 % yrnesonos, 50 — 55% u3
benkos.

« OrpaHn4YmMBaeT coaepKMMoe BHYTPEHHEN cpeabl

KNEeTKN n obecnevymBaeT CBA3b C BHEKITIETOHHOM

cpenoun.



bapbepHas
- peuenTopHas
- TpAHCMNOpPTHas

= o6pa3OBaH|/|e MEXKITETOHHbIX KOHTAaKTOB



TpaHcnopmHasa oyHkuus l'l. M.

* Pasnuyarom cnedyrouwjue criocobbl mpaHcropma
geluecms:

-MaCCUBHbIN TPAHCMNOPT cnocob anddysnn
BeLleCcTB Yepes nnasmonemMmy (MOHOB,

HEKOTOPbIX HU3KOMOJTIEKYNSPHbIX BeLlecTB) 6e3
3aTpaThbl SHEPrUU;



* aKTUBHbIW TPAHCMOPT BELLECTB C MOMOLLbIO
b6enkoB-rnepeHOCYMKOB C 3aTpaTon SHeprum
(AMUHOKMCIOT, HYKNEeoTUO0B 1 OPYTrnX)

* BE3UKYNAPHbLIN TPAHCMNOPT Yepe3 NoCpeacTBo
Be31Kyn (Ny3blpbKOB), KOTOPbIU
nogpasgenaeTcd Ha aHOOUUTO3 TpaHCMopT
BELLECTB B KIETKY, 1 9K30LUUTO3TPaHCMOPT
BELLECTB U3 KNETKN.



* B cBOIO ouepenb sHOoOUUMo3
rnoopas3oesiaemcs Ha:
- doaroumnTos 3axBaT U NepemMeLLEHNE B KNETKY
KPYMHbIX YacTuL, (KNETOK UIn doparmMeHTOoB,
bakTepun, MakpoMOSIEKYN U Tak Aanee);

* MMHOLMTO3 NePeHOC BoAbl U HEOOMbLLNX
MOJIEKYI.



 [Ipouyecc ghacoyumoasa
rnoopa3soersisemcs HECKONbKo aas:

aaresusa (npununaHme) oobekTa K UMTorneMmme
doaroumnTnpyroLen KneTku;

* nornowleHne obvekTa nyTem obpasoBaHuUS
BHa4ane yrnyonenms (MHBarmHaummn), a 3atem u
0bpa30BaHMS NMy3bIpbKOB — (ParocCoMbl 1
nepeaBuXeHNA ee B rmanonnasmy



Turnbl MeXXKremoYHbIX KOHMaKmoas:
-MPOCTON KOHTAKT;

-N1€CMOCOMHbIN KOHTAKT;

-MMOTHbIN KOHTAKT;

-LleneBnaHbIN UNN HEKCYC;

-CUHaNTUYECKNN KOHTAKT U CUHanC.



IHIOILIAMATITIECCKAA CETh

CTpoeHue
1 MvembpaHa o6pa3syer:
* MonocTn
« KaHanbubl
* Tpybo4KMK

Ha noBepxHocTn MeMOpaH — pubocomsl (LuepoxoBaTas UK
rpaHynspHas 3MC)

Be3 pubocomM(rnaakas unu arpaHynsapHas 3C)

MpaHynapHaa v
MemBpaHa  aHgonnasmaTuyeckan | S0 RN

B
-
PYHKLINN:
> CUHTe3 opraHuyeckux BewwecTs (C NOMOoLLbLI0 pubocom)
> TpaHCNOPT BellecTB



Cxema cTpoeHna komnnekca [onbaxu

CTpoeHue

OKpyXeHHble MeMbpaHaMu nonoctu (LMCTepHbI) U
cBsi3aHHasi ¢ HUMU cUcTeMa Ny3bIPbKOB.

PYyHKLUUH
HakonAeHue opraHM4eCcKuX BeLLeCTB
{YNAKOBKA» OPraHu4eCcKH1X BellLecTB
BoiBEA€HHEe OPraHU4€CKUX BEeLLECTB
O6pa3zoBaHHe AU3OCOM



MuroxoHapumn

EOCTUEN cTpoeHNe!
2 MeMOpaHbI

HapyxHas
BHyTpeHHssi(o6pa3yeT BbIpOCThI —
KPUCThI)
MaTpukc
B Man"me M“TOXOHHP““ BHYTpeHHﬂﬂ BHeu".'aa
Kpucta Matpuke membpada membpana
(1moJLy>KIIKOM BelllecTBe) HAXOASITCS R R o P 1

¢pepmenTsl, pubocomsl, J[HK, PHK.
Yucj10 MUTOXOHAPHH B OJHOHU KJIETKe OT
e IMHHIL 10 HEeCKOJbKHX ThICS .

PYHKLNM:
Cunres AT® OO TR NS ¢
N HB UL Tl
CuHTe3 COOCTBEHHBIX OPraHUYeCKHUX S M r I b PN
BellleCTB,

OOpazoBaHie cOOCTBEHHBIX pHOOCOM.



@D yYHK I MITTOXOHIPIII

MI/ITOXOHIIPI/HI - YHUBEpCAJIbHANA
opraHe’ijia, ABJIHIOIAHCH
AbIXATECJIbHbBIM H

IHEPIreTHIECCKNM IEHTPOM.

B nponecce xkucjaopoaHoro

(oKHCJIUTE/ILHOI0) 3Tana
AUCCUMMJISAIIHM B

MaTpHKCE C ITIOMOIbBIO (l)epMeHTOB

MHPONCXOoAUT pacilcilJIcHue
OPraHnm'iCcCKMux

BeIIECTB C OCBOGOﬁCJ]eHHeM JHEPIum,

KoTopas ujaer Ha cuHTe3 ATD (na
KpPHUCTAX).



CTpoeHue:

Ny3bIpbKU OBAABHOMW CPOpPMBI
(cHapyXxu - meMbpaHaq,
BHYTPU — cbepMeHTbl)

PYHKLMMU:
v PacuwenAeHue OpraHn4yeckKux selecTs,
v PaspyLwieHne OTMEPLUUX OPIraHOUAOB KAETKMH,
v YHUHTOXEHHUe OTpCIﬁOTCIBlI.IMX KAETOK.



eMeMOpAHHBIE OPraHe/LIbI

PuoocoMbI

CTpoeHMUe:

Maaas } s
boAbLLGS

COCTdB;

p-PHK (pubocomHas)
beAKkM.

PYHKLN:

Obecne4ynBaer OMOCUHTES
benka (cbopky
6enkoBo MoneKkynbl U3
aMWHOKWCIIOT).




Bakyo.m

Bakyorib — HanornHeHHbIN XXUAKOCTbI0 MeMbpaHHbIN
MeLloYeK. B >XMBOTHbIX KNMeTKkax MoryT Habnwogarbcs
HebonbLIne Bakyornu, BbIMOMHAKOLWME darolmTapHyto,
NULLEBaPUTENbHYIO, COKpaTUTENbHYIO U Apyrue
dbyHKUMKW. PacTuTenbHbie KNeTKNn MMetoT oaHy 6onbLuyo
LleHTpanbHyo Bakyonb. XKNAKOCTb, 3anonHamwas eé,
Ha3bIBAETCA K/T€MOYHbIM COKOM.

OTO KOHLEHTPUPOBaHHbLIA pacTBOpP caxapos,
MUHeparnbHbIX COMNMen, opraHNYecknx KUCnoT, MMrMeHTOB
W opyrux BellecTB. Bakyonu HakannuealoT Bo4Y, MOryT
coaeprxaTb Kpacsline nMUrMeHTbl, 3allUTHbIe BellecTBa
(Hanpumep, TaHWHbI), TaponuTuyeckmne epmMmeHThl,
BbI3blBalOLLME aBTONMNU3 KNETKU, OTXOoA4bl
XXU3HEeAeATENbHOCTU, 3anacHble NuTaTenbHbIe
BellecTBa.
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2 meMbpaHbl: HOPY>XHAS, BHYTPEHHSS (conepxalyue
XJ'IOpOd)I/II'IJ'I PaHbl, COGpaHHbIe N3 CTOMNKN TUNAaKoOUAdHbIX
MembpaH)

CTpomMa (BHyTpeHHAs nonyXuaKasa cpena, cogepxallas
6enku, AHK, PHK u pubocomesil)

Tunakoug

OBonoyka Kanene¥a xmpa
xnoponnacra 2 _ Namenna

DVHKUNNE
CuHTte3 ATO
CuHTe3
VyrneBo4oB
BUOCUHTE3
COOCTBEeHHbIX
OenkoB




CmpoeHue xsioporisiacma

OBbonoJka
¥NOponnacTa

Namenna Tunakoua

CTpoma



Tunbl xnopodounna;

— XJloponnacTax coaepxartca pasfiMiHble MUITMEHTHI.
B 3aBMCMMOCTW OT BMAa pacTeHunmn 3T0:

xnopodounn:

- Xxnopowunn A (cnHe-3eneHbin) - 70 % (y
BbICLLMX paCTEHUUN N 3eNeHbIX BOAOPOCIIEN);

- Xxnopodunn B (>kenTo-3eneHbIN) - 30 % (Tam
xXe);

- xnopodounn C, D n E BCTpevaeTcs pexe -y
OpYrux rpynn Bogopocneu;



[lpyrne nurmMeHTbl pacTeHunm

-KapOTUHOWUADI:
- OpaHXeBO-KpacHble KapOTUHbI
(yrmeBogopoabl)-

-KenTble (pexe KpacHble) KcaHTOMUINbI

(OKMcneHHble KapoTUHbI). bnarogaps
KCaHTOUNNY PUKOKCAHTUHY XJTOponacThbl
OypbIX BOgopocneun (doeonnacTbl) OKpalleHbl B
KOPUYHEBLIN LIBET;dUKOOUNMNpoTenabl,
cogepkallmecsa B pogonnacrax (xfoponnacrax
KpacCHbIX U CUHe-\3eneHbIX BOAOPOCIEN):

- ronyboun pmkoLnaHuH;

- KpaCHbIW (PUKOIPUTPUH.



e DyHKUMA XrioponnacrtoB

* [lurMeHT XNoponnacToB NOrMNoOLAaEeT CBET ANA
ocyLlecTBneHna gotocnHTesa. POTOCUHTES -
npouecc npeobpasoBaHUA SHEPIrMK CBETA B
XUMUYECKYHO QHEPTUIO OPraHNYECKNX BELLIECTB,
npexae Bcero yrneBoaoB, KOTOPbIe
CUHTE3NPYIOTCA B XJloponfacTax U3 BELLECTB,
OenHbIx 3Heprunen - CO, n H,O.



 XpomonnacTbl — NflacTuabl, OKpacka KOTopbIX
ObIBaET XEeNnToro, opaHXeBoro U1 KpacHoro
LiIBETA, YTO OOYCNOBIEHO HAKOMNMNEHNEM B HUX
KapoTuHOMOOB. bnarogapa HanNnU4uio
XPOMOMMNAacTOB, XapaKTePHYI OKpacKy MMELOT
OCeHHWeE NNCTb4A, NEenecTKn LBETOB, CO3peBLLMNE
nnoabl (momMunaopsl, A6nokn). [laHHble
opraHoubl MOryT ObITb pa3nMYHON OPMbI —
OKpYrnoun, MHOIoYyrosisHou, Horga uronb4aTtou.



e JlekonnacTtbl NpeacTaBnisitoT COO0oM
becuBeTHbIe NMiacTuabl, OCHOBHAas OYHKLMS
KOTOPbIX 00bIYHO 3anacarLias. Pasmepsbl 3TUX
opraHenn oTHocuTenbHO HebonbLune. OHK
OKpyrnowu nmbo cnerka npogosirosaton Popmel,
XapaKTEPHbI AN BCEX XXUBbIX KIMETOK paCcTEHUN.
B nenkonnacrtax ocyLleCcTBNAeTCA CUHTES U3
NPOCTbIX COEANHEHUN DOSIEE CIOXHbIX —
Kpaxmana, XXUpoB, OerkoB, KOTOpbIe
COXPaHSTCA NPO 3arnac B KNYyOHAX, KOPHSIX,
ceMeHax, nnogax.



Pa3nuumsa B CTPOCHMM
PACTUTENILHOM M XXMBOTHOM KIJIETKM.

PacmumersibHasi Kliemka

= ECTbNAacTuabl;
= ABTOTPOMHLIA TUM MUTAHWA;

= CUHTEIATD NpoucxoguTt B
XTIOporiiacrax
MWTOXOHAO PUSX;

= IMeeTcd LennonosHasd
KINETOYHAA CTEHKA,

= KpynHble BaKyoru;

= KJIeToYHbIV LIEHTP TOMBKO Y
HUSBLLNX.

usomHas Kiiemka

= [InacTtunibl OTCYTCTBYIOT;

= [ eTepOoTPOMHbLIN TUM
NUTaHWs;

= CuHTE3ATD® NMponcxogunT B
MWTOXOHO PUAX;

= | |lennoio3Has KieTo4Has
CTEHKa OTCYTCTBYET,

= Bakyoru Mesikue;

= KJeToYHbIV LIEHTP ECTh Y
BCEX KIETOK.




1). Qykapuomsl — uMerom S0epHyo 060/104KY;
ynakoeka [JHK npoucxooum c y4yacmuem
besrikos 2UuCcmoHos.

2). [lpokapuombl — omcymcmeue S0epHou
oboroyku; yknaoka [HK uoém 6e3 yyacmusi
b6erikog 2ucmoHo8, 8 uumeorisiame.



* B npokapmnotnyeckux knetkax (bakrepun)
OTCYTCTBYET CTPYKTYPHO O(pOpMMNEHHOE a4p0, a
NX eOUHCTBEHHaa XpoMOCOoMa pacnorio)XeHa B
cneymgmnyeckon 3oHe, Ha3blIBAEMOU
HykneongoMm. ['lpokapmnoTtbl obnagatoT eanHon
CUCTEMOU MeMOpaH, BKNOYatoLLEN
nnasmMmoryieMmy 1 pasrnnyHble BbIPOCThI U3 Hee,
HO B TO XX€ BPEMSA B HUX OTCYTCTBYIOT
opraHonabl, orpaHN4YeHHblIE MeMbpaHaMmu.
[lenatca npokapuoTndeckme KNeETKN NpamMbIM
nyTeEM (NEPETAXKKON).



* B aykapmoTnyecknx knetkax (Hm3wme n BbicLLne
pacTeHus, rpnodbl, XKUBOTHbLIE) FEHETUYECKUI annaparT
(XpoMOCOMbI) HaxoguTca B Aagpe, oTAeneHHOM OT
LUMTONNa3sMbl AByMS MeMOpaHamu (kapuoTtekon). B
LMTONMasmMe NpUCyTCTBYIOT pas3nnyHble opraHouasl,
MMerLme B OCHOBHOM MEMDPAaHHYIO CTPYKTYPY
(MMTOXOHAPUKU, annapart [onbaXxu, aHgonnasmMmaTnyecka:
CETb, JIN30COMbI U AP.) U CTPYKTYPHLIE KOMMOHEHTHI,
obpasyroLume Hapaay cMemdbpaHamMn LMTOCKESET
(MUKPOTPYOOUKM N MUKPODUBPUNIBbI).

* XMUYECKUWN COCTaB KINETOK Ype3BbIYaNHO CIOXKEH,
BKIHOYAET OrpOMHOE pa3Hoobpasne opraHNYeCcKuX 1
HeopraHn4eckux BeLlecTB. Begyliasa ponb B HEM,
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OTnn4ne pacTUTENbHOW KNETKN OT

XMBOTHOW

e PacTutenbHas KneTKa otnnyaeTcs OT
XXUBOTHOM ClneayoLwmMmm npusHakamm:
1) NPOYHOW KNETOYHOU CTEHKOWU 3HAYUTENBHOMU
TONLUWMHbI;
2) ocobbIMKM opraHongamMmu - nnacTmgamu, B
KOTOPbIX MPONCXOOAUT NEPBUYHbLIN CUHTES
OpraHNYeCcKnx BeLECTB U3 MUHeparbHbIX 3a
CYET 3HEeprmmn cBeTa;
3) pa3BuUTOU CETLIO BaKyoneun, B 3HAYUTENbLHOU
Mepe 0byCcnoBnBaoLLMX OCMOTUYECKNE
CBOWCTBA KIIETOK.



CmpoeHue pacmumeribHOU KIiemkKu

CTeHKa
KNEeTKW HXNoponnacThl
LleHTpaneHanA Mnazmarudeckan
BEaKyoOnb membpaHa
MUTOXOHOP KK
Annapar Mnazmoaecma
Moneoa
Jnz0Cc oMbl
PubBocomel
Aapo O bonoyka
Aapa
AApbIW KD
MpaHynAapHaA
Mankan IHOONNAZMaTMYeCcKan
aHaoNNaszmMaTdecKkan +— CEThL
CeTb '

UwTtosonb




