TpaHcnopT BELLECTB
yepe3 memMbpaHy
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MexaHn3mbl NPOXoXAeHUS
BELLLECTB Yepes KIETOYHYIO
MeMOpaHy

BHekneTouHoe
NPOCTPAHCTBO

O NOBEPXHOCTb

KNeTkn
MNpoctas Audodpyaus Ouodpdyaun
andpdysva yepe3 C NOMOWbIO

KaHan nepeHocHuKa
L Ny

"———J
OBNEMYEHHAA OANDDY3IUA  AKTUBHBIM TPAHCNOPT




OcCHOBHbIE NpoLecchbl, C MOMOLLbIO
KOTOPbIX BELLECTBA MPOHMKAIOT
yepe3 MeMbpaHy

«» [1poCTagd agndPpy3nd

« ObneryeHHasa anopadpy3una (opyroe
Ha3BaHue: AnddPy3ns
ornocpeaoBaHHas NepeHoOCUYNKOM)

» AKTUBHbIVN TPaAHCMOPT




Hndpgpysus -

5TO HEeHanpaB/IEHHOE
NBMXXEeHne, NnocpeacTtsoMm
KOTOPOro MoJsieKky/sa
nepecekaeT KJAETOYHYIO
MeMbpaHy no
31EKTPOXUMNYECKOMY
rpaanNeHTy



CBounctBa NpocTon Andpdys3nn

« ANdppy3nsa nponcxoauT no
S1EKTPOXUMMNYECKOMY rpaanNeHTy

« CKOpOCTb ANDDY3NN NTNHENHO
3aBUCUT OT rpaJiMeHTa
KOHLIEHTPaLnKN BeLlecTBa

« Ha Andpdy3no He pacxoayeTcs
SHeprus



ObneryeHHasa andpdy3us

3TO MpoLecc nepeHoca
BellecTBa yepe3 MeMbpaHy
nyTeM B3aUMOAENCTBUS C
TPAQHCMOPTHbLIMKN 6benkamMu



CBoucTBa obrneryeHHon anddysnmn

[TponcxoauT NO INEKTPOXNMUYECKOMY
rpaaAneHTy

BewlectBa cBA3bIBAOTCA C 6e/1KOM
nepeHoCYMKOM, KOTOPbIN B npoLecce

NnepeHoca BELWEeCcTBa UCMbITbIBAET
obpaTuMble KOHOPMALMOHHbIE U3MEHEHUS

OrpaHuU4yeHHbIN N0 CKOPOCTU U
HacCbILLaeMbIN NMpouecc

JHeprna Ha AN Py3nto He pacxoayeTcs




AKTUBHbIUA TPAHCNOPT

3TO NPOXOX/AeHNe BeLleCTB
yepes KJIeTOYHY0 MeMbpaHy
NPOTUB INMEKTPOXUMMNYECKOIO
rpaaneHTa



CBonCTBa aKTUBHOIO TpaHcnopTa

BellecTBa nepemMeLlaroTca NpoTus
3NNIEKTPOXUMNYECKOIro rpaaneHTa

[1n9 obMeHa BewecTB HeobxoanMm
TPAHCNOPTHbIN 6efiok

IJTO OrpaHUYeHHbIN MO CKOPOCTU U
HacbllaeMbin npoLecc

[na sHepreTnyeckoro obecnevyeHuns
npouecca Tpebyerca ruaponus
ageHo3nHTpudocedata (ATOD)




Tunbl aKTUBHOTO TpaHcnopTa

« NMepBUYHbLIN aKTUBHbIN TPAHCNOPT
NPONCXOOUT 3a CYET SHEepPrum,
obpa3yoLlencs HenocpeacTBeEHHO Npu
rmaponunse AT® nnun apyrmx
dHepreTnyeckmnx ocdaTos.

« BTOPMYHbIN aKTUBHbIW TPAHCNOPT
NPOUCXOOUT 3a CYHET SHEPruu,
co3aBaeMou Npu NOMOLLMN NMepBUYHOIo
aKTUBHOIO TpaHCMNopTa Mn3-3a
HEOAMHAKOBOW KOHLUEHTpaLunMm MOHOB MO
pa3Hble CTOPOHbI MeMbpaHbl



« [1POTOTMNOM @KTUBHOIO TPAHCMOPTA
cumtatoT Na/K Hacoc. OH coCcTOUT u3
ABYX a-cybbeanHuL, KoTopble
06pa3yoT OCHOBHOMN TPAHCMNOPTHbIN
6enok, n AByx no6aBOYHbIX b-
cybbeanHuu. Lintonnasmatnyeckas
CTOpOHa a-cybbeanHuLIbl CBSA3biBaeT
oaHy Monekyny AT® 1 3 NOHa
BHYTpUKnetTo4yHoro Na+, KoTtopble
3aTeM obMeHMBaEeT Ha 2 MOHa
BHeKJIeToOYHoro K+.



Cxema Na/K—Hacoca — ATda3sbl
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« Na/K—Hacoc Ha3bIBaAlOT
3J1IeKTPOreHHbiM MeXxaHM3MoOM

obMeHa, Nockosibky 06MeH Tpex
BHYTPUKNETOYHbIX MOHOB Na+ Ha
ABa BHEK/EeTOUYHbIX MOHa K+
M3MeHAeT CyYMMapHbIA
BHYTPUKNETOYHbIN 3apsaa Ha -1.



CpaBHUTENbHbIN COCTAaB
BHYTPUKIETOYHOU U BHEKNETOYHOU
XNOKOCTWK

KOMNOHEHT KOHUEHTPALUA BHYTPU KNETKW KOHUEHTPALI] BHE KNETKK "
Na' 14 MAKs/n 140 MOKe/n
K 140 M3Ka/n 4 M3Ke/n

Ca® 107 M (cBoB0AHMIA) | 2,9 M3K8/N
Cr 10 M3ks/n 110 MOKe/
HCO4~ 10MIKB/n 20 MIK8/n
[n0Ko3a 100 mr/an % 10 MMONb/N
OcMonspHOCTS 295 MOcM/n 295 MOcm/n
pH & 1,1 7.4




MOHHbLIEe KaHanbl

= OTO CreumanmnsnpoBaHHblie besiku
KneTo4yHoun MmeMbpaHbl, obpa3yroLme
rMApoMdMUSIbHbIN MPOXoA4, MO KOTOPOMY
3apsIXXEHHbIE MOHbI MOMYT NepecekaTb
KNEeTOYHYIO MeMbpaHy Mo

3NIEKTPOXMMUUYECKOMY FPaAUEHTY.



[[paaveHT

= 3TO MNPOCTPAHCTBEHHO
OpPUEHTUPOBAHHbIE KOJINYECTBEHHbIE
OT/INYNSA B TEX UJIN UHbIX
dU3N0N0rnyecKknx nam
MOPdPOJSIOrM4YeCcKnx CBOUCTBAX
OpraHn3ma, naMeHsLwmecs Ha
Ka>XAO0M 13 3TAroB ero pa3BuUTuA.




OcCHOBHblE Pa3nNnNins MOHHOTIO
KaHarna v rnopbl

« MeMb6paHHbIe Nopbl — 3TO LEen Mexay
MOM1eKy/1aMn NUNnMO0B, KOTOpble
obecrneuynBaloT NPOCTYyO ANPPYy3nto B
MeMbpaHe.

« VIOHHbIE KaHaNbl — 3TO NYTU C BOPOTAMMU,
KOTOpble MOIryT HAaX0AUTbCA B OTKPbITOM
NN 3aKPbITOM COCTOSSHUUN N PEryINpoOBaTh
CKOPOCTb MOTOKa 4yepe3 meMbpaHy.



KoHOpMaLIMOHHbIE COCTOAHUSA
MOHHOIO KaHana

» COCTOSIHME NOKOSA — KaHaj 3aKpbIT,
HO NOTOB K OTKPbITUIO B OTBET Ha
XUMNYECKUN NN DNTEKTPUYECKUNN
MMMYJbC.

« COCTOSIHMEe aKTUuBaLUMM — KaHa
OTKPbIT N obecneymBaeT
NnpoxoXxaeHne MOHOB.

« COCTOSIHNEe MHaKTUBaALMMN — KaHan
3aKpbIT HecrnocobeH K akTuBaLun,



dopMbl BTOPUYHOIO NOHHOIO
TpaHcnopTa

« CMMnNoOpT NponcxoanT, ecnun ABa
BellecTBa nepemMeLwarTcs yepes
KNeTo4yHyto MeMbpaHy oAHOHAMNpaBJ/IeHO C
NOMOLLbI OAHOI0 U TOro Xe
SHeprosaBncnmoro b6enka-rnepeHocymka.

« AHTMNOPT — 3TO OAHOBPEMEHHbIN NepeHOoC
NBYX BELLECTB B NMPOTUBOMONOXHbIX
HanpaBAeHUSaX Yepe3 KJIETOYHYIO
MeMbpaHy C NOMOLLbIO OAHOro 6eska
nepeHocyunka.



CMMNOPT U aHTUMOPT BELLECTB

| Momescy s « peoscome TNg"
Cuvepr moxomt » Na'




MunKpoBe3nUKYyNApPHbLIN TPAaHCNOPT

1- 3axBaT 4YacTuu NyTeMm NMHOLMUTO3a
2 — (bopMmpoBaHMe IM30COM U3 3/1IEMEHTOB 3HAOMN/1a3MaTUUECKOM

CEeTU
3 — U3MeHeHue pepMeHTOB SIN30COM B NMUHOLMTO3HbIE BaKyoOsu

4 - hepMeHTAaTUBHOE pacllen/ieHne CoAEPXXUMOro BaKyonen
5 — BblAeNleHWe NpoAYyKTOB pacLLeneHuns



