CTPOEHWE KNETKW - OCHOBHBbIE
OPIAHOWbI.
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OpraHongamu Ha3biBatoT

MOCTOSAHHO NPUCYTCTBYIOLLME
B

KNeTKe CTPYKTYpPbl, KOTOpPbIE
BbINOJTHAIOT CTPOro
onpeaeneHHble PYHKLUUWN.
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[TTIASMATUHECKAA MEMBPAHA

CTPOEHWE OYHKLINV
bucnou nunnaoos c  bapbepHas —
Haxo4sALWMMUNUCSH B HEM OTrapaxviBaer
Genkamu, BHYTPEHHIOIO cpeay

KIeTKN OT BHELUHEeNn

* [lumamernbHas —
nornawjaetr
nuTaTenbHbIe
BellecTBa B BUae
Kanenb(NMHOUNTO3),
yacTuu(dparoymnTos)
nnu nytTem andpgysmnm

orpaHun4ymBatoLLnm
KNEeTKY



KnemoyHas membpaHa
doyHKLUNK:

perynsumns obmeHa BELLECTB MeXy KNeTKon 1 cpeaown;
MECTO NPOTEKAHNSI HEKOTOPbLIX DUOXMMUYECKNX PEAKLINMA (B TOM Yncre OTOCUHTE3a);

BaxHeWLlee CBOMCTBO NiflaaMmaTUu4eCKon MeMmopaHbl — NosynpoHULaeMoCTb.
Yepes Heé meaneHHo andpyHANPYIOT FMIOKO3a, aMUHOKUCIIOTbI, XKUPHbIe
KUCNOTbI U MOHBbI!!!

EKJeTo4YHbie MeM ﬁpaHbl

coceiHHWXx KNeToK
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umorisiaama
» [lpenctaBngaet coboun Ll

BOOSHUCTOE BELLECTBO —
auanorina3ma (90 % Boahbl), B
KOTOpPOM pacnonararTcs
pasfnyHble op2aHouokl, a
TakkKe BKINOYEHUS (rMblOKK
[MIMKOreHa, Kanmnu Xupa,
KpucTtansbl Kpaxmana. )

* B rmanonnasme npotekaer
[TINKOSTNG, CUHTE3 XXMPHbIX
KMCIOT, HyKNeoTua0B N ApYyrux
BELLECTB.

* fBnsieTca AuHaMmM4ecKkomn
cTpykTypoun. OpraHensbl
OBWXYTCH, a UHOrAa 3aMETEH U
UUKI103 — aKTUBHOE OBUXEHME,
B KOTOPOE BOBJIEKAETCS BCS
npoTonnasma.




LITOMNA3MA

CTPOEHVE OYHKLINN
BHyTpeHHss cpepa ObecnednBaeT
KNETKN OEeATENbHOCTb

KIMEeTKN KaK eJuHOU
CUCTEMDI






AOPO

CTPOEHWE OYHKLIN
3aMKHYThbIN XpaHeHue

pesepsyap, reHeTNYeCKou
OKPY>XXEHHbIN OIBYMA MHPOPMaLNU N CUHTES
crossmMm memopaH, PHK

MPOHU3aHHbIX

AA0epHbLIMU MopamMu.
BHyTpu HaxoouTtcs
A0epPHbIN COK,
XPOMOCOMBbI (COCTOAT
n3 [IHK n 6enka) u
A0PbILLKA ( COCTOAT U3
PHK n 6enka)




Aopo

[ Tlo pasmepam (10-20 MKM) ABMAAACL CaMOU KPYNHOM 13
opraHenn.

d  BaxHenwen pyHkunen agpa aBnsaeTcsd coxpaHeHue
reHeTu4yeckon nHdopmaumn.

3 TlokpbiTo IdepHOU 060s104KOL, KOTOPAsi COCTOUT U3
OBYX MEMOpaH: Hapy>XHOW U BHYTPEHHEN, UMEIOLLINX
TakKoe Xe CTpPoeHne, Kak 1 nnasmaTtnyeckast MembpaHa.
Mexxgy HUMU Haxo4uTcA Y3Koe NPOCTPaHCTBO,
3anorfiHeHHOe Nony>Xnakum sellectsom. Yepes
MHOXXECTBO Nop B sAepHON 0605104Ke OCYLLLECTBNSAETCH
oOMeH BeLeCcTB Mexay S4poM 1 LMTonnasmon (s
4aCTHOCTW, BbIX0Z

n-PHK B umtonnasmy). BHelwHAA membpaHa YacTo bbiBaeT
ycesdHa pnbocomamu.

) B kapuonna3my (AgepHbIN COK) NOCTyNatoT BellecTsa
n3 umtonnasmbl. CogepXXUT XpomMaTUH — BELLIECTBO,
Hecywee [HK, n sdpbiwkKu - OKpyrnble CTPYKTYpPbI
BHYTPW a4pa, B KOTOPOW Nponcxogmnt popMmmpoBaHue
pubocom.

[  COBOKYMHOCTb XPOMOCOM, COAEPXKALLNXCS B
XpoMaTunHe, Ha3blBalOT XPOMOCOMHbIM Habopom.




MUTOXOHOPUA

EHxHvyTpeHHAA EHew HAA
KpwvicTa 7 MarTpHkEc et paHa rmMembpaHa
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MUTOXOHOPWA

CTPOEHVE OYHKLINN
OBarbHble TenbLa, CuHtes AT® npu
COCTOSILLME N3 OBYX AblXaHWN, CMIOCOOHbI K
CI10€eB CaMOCTOSITENTbHOMY
MeMOpaHbI: BHELLHETO OENeHunto
(rmagkoro) u
BHYTPEHHErO

(0bpasyeT cKknaakuy —
KPUCTbI)

BEBHyTpeHHAA BEHewHAA
KC mermbpaHa rMembpaqHa
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KOMMJEKC INOJ1bA>XKW




KOMIMIEKC INoJ1ibA>XKU

CTPOEHUWE

KomMmnnekc 3aMKHYTbIX

MEeMOpPaHHbIX

pe3epByapos,

PACMONOXEHHbIV
BONN3K

aapa

OYHKLINA

CUHTES XXMPOB U
nonucaxapuaos,

TPaHCNOPT BELLECTB U
NX

cekpeuusi, obpasoBaHue




OHOonaasmamu4yeckas cemab

* C€eTb MeM6paH, MPOHU3bIBAOLWNX LNTOMIa3My.

* CBSA3blBAET OpraHounabl Mexay cobol, No Hel NPoOUCXoauT TpaHcrnopT
nUTaTenNbHbIX BELLLECTB.

» [napgkasa IAINC nmeet BuA TpybOYEK, CTEHKN KOTOPbLIX M3 MeMbpaHbl. B Hen
OCYLLECTBSIAETCHA CUHTE3 NUNNAO0B U YrIEBOOOB.

* Ha membpaHax kaHanoB 1 nonocten rpaHynapHon AN C pacnonoxeHo
MHOXECTBO pUBOCOM; AaHHbIN TUMN CETU y4acTBYET B CUHTE3e berka.

PubBocomel

MaHynAapHana
MembpaHa  3aHQONNasMaTHYeckan

CeTh | |

Mapkana
JHgoNNazMaTuyecKkan

CETb |
4
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NN30COMBI

CTPOEHUWE OYHKLIN

3aMKHYTble [lepeBapuBaHue
MeMOpaHHbIe NOCTYMatoLWMX B KNETKY

Tellbla, cogepXallune NMUTaTEenbHbIX BELLECTB,

(PEPMEHTHI, caMopaspyLleHune

pacuennsoume OTMUPAIOLLIMX KITETOK

pasfinyHbI€ BELLIECTBA e e
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Pubocombi
Mernkue (15-20 HM B AnamMeTpe) opraHouabl, coctodawmne n3 p-PHK n
nonMnenTnaos.

BaxxHenLwas qoyHKUMA — CUHTE3 berka.
X KONIN4eCTBO B KIeTKe BECbMa BENUKO: ThICAYU U OECATKM ThICAM.

Pnbocombl MOryT ObITb CBSI3aHbl C 9HAOMNIa3MaTUYECKOW CETbIO UK
HaxoanTbCA B CBOOOAHOM COCTOSAHMN. B npouecce cnHTe3a 00bI4YHO
OAHOBPEMEHHO y4acTBYHOT MHOXECTBO pnbocom, 06beAMHEHHbIX B LIEMNN,
Ha3blBaeMble nosiupubocomamu (nosrucomamu).

Wwepoxosairasd sHAONMJIasMatTn4YeCKaHd CeTb
3NEKTPOHHBIM MUK POCKON PMBO COMBI




CxeMa cTpoeHus1 pu0OCOMBI

—

| — manas
CyOBEIMHMIIA
2 — uPHK
3 — 1PUK

4 — aMUHOKHCJIOTA
5 — OonpInas
CyOBeIMHUIIA

6 — meMOpaHa
YHIOIIJIa3MaTUUYECKOM
CEeTH

7 — CHHTE3Upyemas
TTOJIUTICTITHUIHAS 1ICTTb.



Muxpompy60qkamu [Monble unuHApPUYeckne AnaMmeTpoM OKOSO 25 HM,

OJNTMHA MOXET A0CTUraTb HECKOSbKMX MUKPOMETPOB. CTEHKM MUKPOTPYOOUEK
CNoOXeHbl N3 benka TybynuHa.

LleHmMpuUoOsIU Bcrpeyatotcsi B KNETKaXx XUBOTHBIX 1 HU3LLMX PACTEHNN —

MErKMe Nonble UUMMHAPbLI ANMHON B AeCATble 40NN MUKPOMETPA, NOCTPOEHHbIE
n3 27 MUKpoTpyboUek. Bo Bpema geneHunst KNeTkn oHn oopasyoT BEPETEHO
aeneHus.

ba3asibHbIe meJibUa no ctpyktypam NaeHTUYHbI LEHTPUONSM,

coaepxawmnecd B Krytnukax n peCHmM4YKax. TN opraHesisibl Bbl3biIBAOT bnerHue
KI'YTUKOB.

Opyras pyHKUMs MUKPOTPYBOoYEK — TpaHCNOPT NUTaTENbHLIX BELLIECTB.
MwukpoTpybouku npeacTaBnsoT CO60M 4OCTAaTOUHO XKECTKNE CTPYKTYPbI U
nogaepXxmeatot popmy KrneTku, obpasys cBoeobpasHbi yumockesiem.

C onopoii 1 ABMXEHNEM CBsi3aHa U eLLe op,Ha cpoplvla opraHen -
MUKPO! : | ‘ ._«""’ﬁo 5—7 HM.

Tpuaner
MHKDOT Y BOK 8




Kancyna
KneTo4yHasa CTeHKa
Mna3monemMmma

LinTonna3ma

Pnbocombl
Mna3smunpge

Munn

XryTuk

Hykneoup
(3amkHyTasa OHK)



Cxnanuaran QOTOCHHTEIMPYIOWAS
tzomopaua i Konsuesas [1HK

Cno#
KNeaxKon
CNNaN

Knerounwan Crnapuaroie Kannm
CTEHKE MEMOPEHE NUTATENLMBIX
Beuecrs



CTeHKa

KNEeTKKH

LleHTpaneHaA
BAKYONb

MUTOXOHAPHUY —
Annapar

MoneaHM
Pubocomel

Aapo
ANpbIW KO

Maakan

JHaonnasMaTeckad +——

CeTb

LT onnazma

ANoponnacTel

Mnazmarudeckan
MembpaHa

Mnazmopecma

JIM20COMBI

O Bonoyka

Aapa

MaHynapHaA
IHAOMNasmMaTUYeCcKan
CETh



M UKD OB OPCHUHK K

Mnazmarudeckan

mMembpaHa
Annapat MonNeIHMU P
LiuTockener
Magkan
aHAoNNas3MaTecKan LieHTpranu
CeTb

Tz ocomel
Obonodka Pubocomel

A0 pa
AOPbIW KO
Aapo

MaHynApHaA
aHAoNNasmaTeckan
CeTb

M T 03X OH AP MK

LiuTonnaszma



FpubHan KNeTka 5, nnasmameckuin

PeTUKynym
Pué Bakyonb

Mnasmarnveckas

MmembpaHa MutoxoHapusa

Uuronnasma

NMuszocoma

Aapo
C AAPbLIWKOM

O6onouka

Annapar
(kneroyHas cTeHkKa)

Fonbaxu

LUeHTpuonu 3anac nurarenbHbIX
BelecTs (rMuKoreH

MyShared



« B pacTutenbHbIX KNeTkax NPUCyTCTBYIOT BCe OpraHensbl, 0ObHapy»KeHHble
B )KMBOTHbIX KNETKax (3a UCKNIOYEHNEM LIEHTPUONEN).

* BaKyOJIb - HanonHeHHbIN XMAKOCTLIO MEMBPaHHbIN MELLIOYEK.

* B XMBOTHbIX KNneTkax MOryT HabntoaaTbcs HebornbLune Bakyonu,
BbIMOMHSAWOLME dharoumMTapHyto, NULLEBAPUTENBbHYI, COKPATUTENBHYIO U

apyrue pyHKunm.

« PacTtutenbHble KNETKU UMEKT OAHY OONbLUYIO LIEHTPASIbHYIO BaKyoslb C
KJ1eMOYHbIM COKOM. OTO KOHLIEHTPUPOBAHHbLIN PacTBOP Caxapos,
MUHEepPanbHbLIX CONen, opraHN4YeCcKnx KUCnoT, MMrMeHTOB U OPYrnx
BELLECTB.

« HakannusaloT BoAy, MOryT coaepkaTb KpacsLue NUrMeHTbl, 3alnUTHbIEe
BeLLeCcTBa (Hanpumep, TaHHWUHbI), TaponNuTUYeckne epMeHTbI,
BbI3bIBalOLLIE aBTONN3 KNETKW, OTXOAbl )KU3HEAEATENbHOCTH, 3anacHble
nuTaTenbHble BeLlecTBa.



0Bonoyka Kaneneka xupa

AN0ponnacTa it

Nlamenna Tunakoun

CTnoma



[TnacTnabi: XIopornmacThl,
XpomMmormiacThbl, nemnkonnacTbl

CTPOEHWE OYHKLIN

MembpaHHbIe - (poTOCUMHTETUYECKAA
OpraHensibl - 3anacHas

pasnn4YHON OKpacky - MOryT NepexoanThb

- 3eneHble Opyr B Apyra,

- UBETHbIE - CMOCOOHbI K

- BecLBeTHble CaMOCTOATESIbHOMY

AENeHno







XMNBOTHAA N PACTUTEJIbHAA

KIETKA

MUK OB OPCHHKK

MnaamaTHyeckan
MemMinaHa

(nagkan
JHAONNABMATIMECKAR

CETk

TB0cOM!
Ofonouka PuBocome
ABpa
AapkIL KO My X OHAD M
Aano

[harynApHaa Llronnaama

JHAONNESMATIHECKAR
CeTh

CTeHka
KNeTKH

LIeHTpaneHaa

BAKYONb

MUTOXORIDMM

Annapar
[ONbIHH

Pubocomel

Anpo
Anpkiw Ko
Mnagkaa

JHAONNA3MATHECKAA —

CETb

LIuronnasma

XnoponnacTel

[nazmatuieckan
MemMapaHa

MnasmMoaecMa

THa0coMBI

(Ofonauka
Alna

MhaHynApHAA
IHAONNA3MATMYECKAA
CETh



Lintonnasmeil
Aapa ¢ agpbILLKOM
XpomMocoMm

MuToxoHapwumn
Pundocom
Komnnekca l'onbaxu
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EcTb LeHTpanbHaga Bakyosb
EcTb nnactuapbl

HeTt nn3ocom

KneTka cHapy»Xu nokpbiTa

LLenHorIo3HOU KNETOYHOW
CTAHKOIA

CxoacTBo

Hanu4yne nnasmartmnyeckon memopaHbil.

QHOonnasMmaTUyYeCcKon ceTu

OTnnyng

HeT ueHTpanbHOWN BaKyosnu

HeT nnactng

EcTb nnu3ocombl

KneTto4yHas CTeHKa OTCYTCTBYET,

CHapY>Xu NoKpbITa
rmifkoOraAneavecCon



npeamMeTHbLIA

MHWKPOBHWHT CTONWK
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MaKpPOBUHT — %

BMHT NnoagbeMa
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OCHOBaHMWe
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YBennyeHne Mmkpockona.

° yBenunyeHue
obbeKkTmBa Ha
yBeJfinyeHume
okyngapa!



Kakue opraHonabl MOXHO
yBUOEeTb B LUKOSNIbHbIN CBETOBOU
MUKpocKon ?

CeeToOBOMN: J'IeKTpOHHbII/I
«[leneHne KNeTkn *Pndocombl
*AOpo KNeTkn «JlNC
*CTeHky, obpasytoLLyto *MUKPOTPYOOUKN

NOBEPXHOCTHbLIN KNETOYHbIN annapar,
BKIIlO4as MemMbpaHy.

«XnoponsacTbl, coaepallume BaXHbIn
019 pacTUTENbHOW KIETKU
X110podoussi, C MOMOLLLI KOTOPOTo
NPONCX04UNT CUHTE3 YIrNeBog0opOoa0B
N3 BOAbI N YINEKNCIIOro rasa.

*MuToxoHapuanbHble CTPYKTYpPbI U
konnekc Monboyku, BaXkHble Ang
KNeTo4yHoro metabdonumama.

*pa3nunyHble BUObl PECHUYEK,
XrYyTUKOB, BaKyoreun u
CBETOYYBCTBUTESbHbLIX OpraHesns.



