KneTka — o10 anemeHTapHas CTpyKkTypHas u
pyHKLUMOHaNbHAA eAnHULIA pacTUTENbHbIX U

XNBOTHbIX OPraHM3mMoB,
cnocobHas K camMoBocrpon3segeHuno n pa3BnTuo.
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KneTku ObiBaloT pa3niuiHoun chopmbi:
LWapoBUaHblE, BEPETEHOBMOHbIE, MNOCKNE,
Kybuyeckme, npuamMaTndeckue,
NOSIUrOHanbHbIE, NMPaMUAanbHbIE,
3Be€3a4vaTble, YellynyaTble, OTpOCYaTble,
ameboBuaHbIE.



CTpoeHune

NMnasmartmnyeckas
mMembpaHa
(nnasmonemma)




CTpoeHue

[MnasmaTtuyeckass MeMbpaHa Urpaet posfib MEXaHUYECKOro
BGapbepa Mexay CNoXHO opraHn3oBaHHbIM BHYTPEHHUM
COLEPXKUMBIM KITETKN N BHELLHEW CPeon.



XUMUYECKNN cocTaB

m besikn (55%) m Oochdonnnunabl (25%)
m Xonectepon (13%) m [lpyrne anmnunabl (4%)

m YieBoabl (3%)
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B agpe
COCpeaoTO4YEHO

bonee 90% OHK
KINETKW.




CTpoeHune




CTpoeHune

MembpaH
Kanpuonnasm
a

KneTto4Hoe sgpo
COCTOWUT 13
saepHoro

COKa, XpomaTtuHa u
SapbILLKa.



CTpoeHune

B cocTtaB sigepHoro coka
BXOOAT pasnnyHble Oenku,
OONbLWNHCTBO PEPMEHTOB
aapa, 6enkn xpomatuHa u
pnbocomarbHble Benku.

B spepHoM coke HaxoasaTcs
Takke cBoOOAHbIE
HyKNneoTunabl,
aMWUHOKMCIOTbI, BCe BMUAObI
PHK, a Takke npogykrbl
AEeATENbHOCTU SApblLUKa U
XpomaTuHa.

ApepHbin
COK
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Kapuotun — 310 COBOKYMNHOCTb NPU3HAKOB
NosfiHoro Habopa XpoMOCOM B KNneTkax
Kakoro-nmobo Bmaa K1BbIX OpraHM3MOB.




CTpoeHune

AnpbILWK
o)




CTpoeHue

spepHas obonouk

AnpbILWK
o)

MwuTo3
KINEeTKU



CTpoeHue




B 1825 r. YellCcKum y4eHbIn
AH IypKuHe oTKpbIN A4p0
ANLIEKNeTKN NTuu, a 1831 .
aHrnmMncknn 6otaHuk Pobept
BpoyH obHapyxun Hanu4yne
A4pa B KneTkax pacTeHuu.
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ComaTunyeckume KneTkm — 3TO KNETKN,
N3 KOTOPbIX COCTOAT TKaHU
MHOIOKINETOYHbIX OPraHnN3mMoOB.




OunnonaHbin Habop

13 14 15 16 17 18
33 8 4 i . b

19 20 21 22 X Y
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B oTnuune ot comatnveckmx
KIETOK, raMeTbI, N NoroBbIE
KINETKW, cogepaT ranfionaHbin,
nnn ogmMHapHbIn, Habop
XPOMOCOM.



CTpoeHune

[Mna3smaTunyecka
4
MembpaHa

LinTonnasm
a

CooepXxnmoe KreTkm BMecTe
C SAPOM Ha3blBaeTCs
npoTonnasmom.



TepMuH «uuTOnnNasma»
npeanoXxeH Sayapaom
Ctpacbyprepom B 1882 .

dAyapA
CTtpacbyprep
—_—184d4 10 e



CTpoeHune

B cocTtaB uutonnasmsbl
BXOAAT OpraHn4yeckmne u
HeopraHn4eckue BellecTBa.
OcHOBHOE BeLLEeCTBO
umMTonnasmbl — Boaa.

Lintonnasm

B untonnasme nportekaroT

o NOYTM BCE NPOLIECCHI

4 KNETOYHOro MeTabonuama.
>Knagkasa yactb uutonniasmbl —
LMTO30Mb — COCTaBNseT
OKOIO NOMoBMHbI 0ObEMA
KNEeTKuW.



CTpoeHune
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MNna3smartuyeckas
membpaHa

= MukpodpunameHT
bl
MwuToxoHgpu

A

[MpomexyToyHble
domnameHTbl

OHgonnasmaTndeckas
CeTb

MwukpoTpyBouKn

Besukyn



LleHTpocom

MukpoTpyBOoUKM
Poautenbekas LeHTpuons
AvicTanbHble npuaatki
CyBaucTanbHble npuaaTtku
LieHTpuone
[uncTtanbHble KoHUbI
Tpunnetbl MUKpoTpybBoUuek
LieHTprons

rlpOKGI/IMaﬂbeIE KOHLLbI

MEXHbIE BONOKHa
MepeueHpronspHiIn matepuan (MLM)

Kirill Borisenko



[lpouecc geneHus

LleHTpuonn

Hutn BepeTeHa
aenexHns
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LieHTpmonu Obinu oTKPbIThHI B
1875 r. Banstepom
dnemMunHrom.

BankTtep
dnemMmuHr
S, § - Vi le Wk [ Ta Y~ T J—
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Punbocom
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CTpoeHune
@\ Manasi
e, cybbeanHuLa

’\PFHeT—

PHK

AMUWHOKNCIIOT

a
BonbLias

cybbeamHuua



CTpoeHune

Komnnekc
[onboxu




CTpoeHune Komnrekca

BXOLHOW TPpaHCNOPTHbIV BE3UKY

MonocTb BHewWHW1 BUa unc
LinctepHsbl

JIneBas cCTopoHa TpaHcropTa

BbIXOAHblE TPAHCMOPTHbIE BE3UKY /bl

Kirill Borisenko



CTpoeHune

JInsocom
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CTpoeHune

EGFR?™

MembpaH

[MpoTenH

OH3UM
bl
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CTpoeHune

MwuToxoHapu
A




CTpoeHune

Monekynbl
MexmembpaHHoe AT®-cuHTasbl
NPOCTPaHCTBO

MaTpukc

BHyTpeHHsIS
MembpaHa

HapyxHas

[paHy”nbl MembpaHa



CTpoeHune

[Nnactung
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BHyTpeHHsa4

Membdana BHewHas
Membp
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