TpaHCNopT BeljecTB
yepes njia3dMaTuyecKkytro
MeMbpaHy

Llenb ypoka:

N3yunTb 0CO6EHHOCTU TpaHCNOopTa
BELLECTB Yepe3 naa3MaTuyecKkyto
MeMbpaHy.




CoaepxxaHue ypoka

AKTyanm3auus 3HaHUn
CBOMUCTBA U DYHKLIMKM MeMOpaHbl
JHO0- U 3K30LIMTO3

Tunbl NPOHUKHOBEHUS BELLECTB
[lpocTag am 314

OcmMoc

J1abopatopHas paboTta
ObneryeHHas anddysus
AKTMBHbIN TPDAHCNOPT
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BbiBOAbI
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CTPYKTYpPbl U306pakeHHble Ha MUKpodoTorpadpuax
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NpoBepb CBOU OTBETDI:

KoMnnekc 'onbaku

XnoponnacT
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LLlepoxoBaTasa aHAoM1a3MaTu4yeckada ceTb
MunToxoHapus

Aapo
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CBoucresa u dbyHKLMN MeMbpaHbl

e OCHOBHbIM CBOMCTBOM 6Monornyeckmx
MeMbpaH SBNseTcs nx

» bnarogaps n3bupaTtenbHOM NPOHULIAEMOCTU
nna3MasieMMa MOXXET BbIMOJIHATb ABe
OCHOBHble (PYHKLUMN: BapbepHYI0 U
TPaHCIMOPTHY!IO.

— bapbepHas PyHKUMS 3aK/io4aeTcsl B TOM, YTO

niasmaseMmma oTrpaHM4MBaeT CoAeP>KUMOe
KNETKN OT OKPY>KaloLLEen Cpeabl.

— B T0 e BpeMs nna3smanemMma obecneuynsaeT
M36mpaTesibHbIiA TPAHCMOPT BELLECTB U3 KNETKK
HapY>XXy U U3 BHELLHEN cpeabl B KJIETKY.




TpaHcnopT BewecTB yepe3 MeMbpaHbl

Tvn MexaHU3Mbl lMpuMepbl
TpaHCNOPpTa




SHAOLMTO3 U DK30LMTO3

. Ha3bIBAETCS MOrNOLWEHMNE KIIETKOM KPYMHbIX
4yacTuL, M Kanenb pacTBopa.

e DHAOUWTO3Y Npe/LIECTBYET (hMKCaLMs MONEKYN U YacTuL, Ha
BHELLIHEW NOBEPXHOCTN MeMBpaHbl C NOMOLLIbIO cneumndnyecKmx
N Hecneumpuieckmnx peLenTopos.

e B pe3ynbTate 3HAOLUMUTO3a 06pa3ytoTCs pasfiMyHbIE Ny3bipbKU —
3H/10COMBI.

e TpaHCNOPT YacTUL, 1 Kanesb pacTBOpa U3 KJIETKU HapPyXy
Ha3blBaeTCs

e DK30UMTO3Y npe,u,LueCTByeT YMaKOBKa BbIBOAUMBIX BELLECTB B
3K30LMTO3HbIE MY3bIPbKN U3 BHYTPUKIETOUYHbIX MEMOpaH.

e B CBS131 C NOCTOSAHHbLIMM MPOLECcCaMn SHAOLUMTO3a N IK30LMTO3a
NPOUCXOANT NOCTOSIHHOE OB6HOB/IEHNE CTPYKTYPHbIX
KOMMOHEHTOB MeMbpaH.




Napannenusm npoueccoB 3HAOLMUTO3a U
3K30LlMTO3a

OHAOUMTO3 — MOrMOoLEeHMe OK30UNTO3 — BbIBEAEHNE

KIETKon Hactul ns U3 KINETKN BO BHELLHIOK

BHELLHEW Cpeabl. cpeny pPasnuyHbIX YacTuL

WU g MU | CemuImI L




SHAOUMTO3 |

Mpu sHpoUKMTOSE NMNasMaTnyeckas = o 4 e
MeMbpaHa obpa3syeT Bna4YnBaHus 72y by - |
NN BbIPOCTbI, KOTOPbIE 3aTEM,
OTLUHYpPOBbIBAsICb, MPEBPALLAIOTCH B
Ny3bIPbKW UIN BaKyonu. PaznunyatoT
[Ba TUNa 3HAOLUMTO3A: .

®aroumTos - nornoweHue 'y
TBEPAbIX YaCTUL,. B
CneunannsnpoBaHHbIe KNETKH, I '
ocyLlecTensowme garoumTos, ;j '
Ha3bIBAOTCA ParoLmTamu. ¢ '
[IMHOLUMTOS - nornoweHue f‘f‘ |
XXMAKoro Matepuana (pacreop, RV
KOJTNOUAHbIN PacTBOp, CYCrneH3us ). f O
YacTo npu 3TOM 06pasytoTca oueHb MLl o o o :
MesIKne ny3blpbKu

(MMKpPONMHOLUMNTO3) Makpodar, dharoLnTpyoLLii
cTapyto KMneTKy
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DarouuTO3 IPUTPOLUTA MAKPO(PATrOM MBILIH.




JK30LMTO3

o - Npouecc,
obpaTHbIN 3HAOLMTO3Y.

e TakmMm cnocobom
BbIBOASATCS FOPMOHHI,
nosmcaxapuabl, 6enku,
XXMPOBbIE Karnin n apyrme
NPOAYKTbI KIETKMU.

e OHM 3aKOYAOTCA B

Mpoaykr
Mnazmatudeckan BbIAENeHUA
membpaHa

My3bIpbKY, OrpaHnueHHble P

MEMOPAHON, N NOAXOAAT K
Nnia3MasieEMME.

e O6e MmeMbpaHbl
CNUBAKOTCSH, N COAEPXKNMOE
Ny3blpbKa BbIBOAUTCS B
cpeny, OKpy»Xatollee
KNETKY.

MuueeapurencHaa
BAKYONb

LuTonnazma

CekpeLus nocpeCTBOM 3K30LMUTO3a




TpaHCcnopT Yepe3 MeMbpaHy

o CpaBHUTETbHO MEeJIKMe YacTulbl: BOAA, NOHbI,
MOHOCaxapuabl, aMUHOKUCNOTbI, TUNnObl —
nepeMeLLanTcs Yyepe3 MeMbpaHbl ApYyrmmm
crocobamu (6e3 3HAOLMTO3a M1 IK30LMNTO3A).

e TpaHCMopT BELLECTB Yepe3 MeEMOpaHbl MOXET
OCYLLECTBNATHCS

- Lim (OT Bonbluen
KOHLIEHTPaLMN K MEHbLLEN) U

- ' (u
MeHbLUEN KOHLEHTpaLumn K 6onbLien).




Tunbl NPOHMKHOBEHUS BellecTB B
KJ1IeTKY uepe3 MeMbpaHbl

e Monekysnbl Npoxoaar R
yepe3 MeMbpaHbl C "
6narogaps Tpém J:DFT
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TPaHCNopTy.




Anddysnn

B ntoboM pacTtBope npoucxoauT
nepeMeLleHmne pacTBOPEHHbIX
BELLIECTB M3 06/1aCTW BbICOKOM
KOHUeEeHTpauun B obnactb 6onee
HW3KOW. DTOT NOTOK BELLECTB B
CTOPOHY MEHbLLEN KOHLEHTPaLUK
(TpaHCropT NO rpagueHTy
KOHLEHTpaLumn) CyLwecTByeT Ao
TeX rnop, NoKa KOHLEHTpaLum
BELLECTBA B [IBYX Y4acCTKaX He
BbIPOBHAIOTCA. [lepemelleHue
BELLIECTBA ABWXKYLLEN CUITON
KOTOPOro SIBASIETCA rpaaneHT
KOHLIEHTPaLMN, Ha3bIBAETCH
Anpy3noHHbIM, a rnpouecc —

anpdysnern

) { ) 00000

Huddyszus - 3To pacnpocTpaHeHue
BEILIECTBA B pe3yJIbTaTe

JIBW)KCHUS UX MOHOB WJIA MOJICKYI,
KOTOPBIE CTPEMSATCS BBIPOBHSATH
CBOIO KOHIICHTPAIIUIO B CUCTEME.




NMpoctas andpdy3un

* Boaa, MHOrne nunnabl, MOHbl MarHus,
XJl0pa U HEKOTOpble ApYyrne BellecTBa
cBO6OHO NepeMeLLanTcs Yyepes
MeMbpaHbl NO rpagueHTy
KOHLUEHTpauun nytem

— 6e3 yyactus 6enkos—
nepeHoCc4YMKoB 1 6e3 3aTpaThbl SIHEPruu.

e TakoW TPaHCMNOPT Ha3blBAETCS




OCMOC

e Bopaa nornoLaeTcs KIeTkom npemMyLLLeCTBEHHO MyTEM
ocMoca. OcMoc — 3To Anddy3uns BoAbl Yepes
nonynpoHuLUaemMyto MembpaHy, Bbi3BaHHasi pa3HOCTbIO
KOHLIEHTpaLUun. YA06HO paccMaTpuBaTh OCMOC Kak
OoaHY 13 dopmM anddy3nm, Npu KOTOPOmn
nepeMeLLaoTcs TONbKO MONEKY bl BOAbI.

 Ecnn membpaHon pasaennTb pacTBOpbI caxapa C
KOHLUeHTpauuen 5 n 10% cooTBETCTBEHHO, TO Yepes
Hee B 060MX HanpaBneHunsax byayT NpoxoauTb TOSTbKO
MOJ1eKysbl BOAbl. B pe3ynbtaTe B 6onee
pa3baBneHHOM pacTBOpe KOHLUEHTpauus caxapa
NOBbICUTCS, @ B 60nee KOHLIEHTPUPOBAHHOM,
HaobopoT, NOHN3UTCA. Koraa KOHLIEHTpaLMs caxapa B
060X pacTBOpax CTaHET OAMHAKOBOW, HACTYNUT
paBHoOBecue. PacTBopbl, AOCTUTLME paBHOBECUS,
Ha3bIBAlOTCH U30TOHUYECKUMM.




Osmosis
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Sugar Selectively Permeable Membrane

O
O

o © =
o

—
O O O
= B

O

OoO o O

~ Do cnns P amannnds . Lhah Qirinar CAansranteatine
—l‘.:"'l\‘ Q'\ll.J(’)” \J‘IHC&I!Uat C[l —i':}]' bUJTi ‘\J.L‘r!’ud.’ i‘.rf‘.i*\!\.];\

High Water Concentration Low Water Concentration

Ocmoc yepes nonynpoHULaemMyo MemopaHy.
Yactuubl pactesoputenst (CuHMe) cnocobHbl nepecekaTtb
MemMObpaHy, YacTuLbl PaCTBOPEHHOIO BELLECTBA (3efIEHbIE) — HET.




JIABOPATOPHAA PABOTA
«nasmonu3 n gennasmonus B KneTkax

KOXULIbI JTYKa»

Llenb: ccbopMupoBaTbh YMEHME NPOBOAUTDb ONbIT NO NOJIYYEHUIO
NN1a3Mo/IM3a , 3aKpenuTb YMeHua paboTaTb C MUKPOCKOMNOM,
npoBOAUTb HabnroaeHne N 06BACHATb NoJlyUeHHble pe3ybTaTbl.

Obopys10BaH1E: MUKPOCKOTNbI, NpeaAMETHbIE U NMOKPOBHbIE CTEKa,
CTeKJIiHHbIE NasIo4yKH, CTaKaHbl C BOAOW, (punbTpoBanbHas bymara,

pacTBOp NOBapeHHOM COJIN, penyaTtbii NyK.

Xoa paborbi:
° MpuroroBbTe MUKpONpenapaT KOXXULLbl JIyKa, paCCMOTPUTE KJ1IEeTKMU

noa MMKpockonoM. ObpaTute BHUMaHWE Ha pacnosioXKeHue
LMTOMNJ1a3Mbl OTHOCUTEJIbHO KJIETOYHOW 060/10UKM.

° Ypanute ¢ MUKponpenapaTta Boay, NpuioXXue (buibTPOBaJsibHYHO
6ymary k kparo NOKpoBHOrro cTteksia. HaHecute Ha npegMeTHoe
CTEKJ10 KarJilo pacTtBopa noBapeHHou conu. HabnropgaTe 3a
M3MEHEHUEM MOJIOXKEHUA LMTOMN1a3Mbl.

L dunbTpoBanibHOM 6yMaroi yaanurte pacrsop noBapeHHOW COJIM.
KanHuTe Ha npeaMeTHoe cTekno 2-3 kanau Boabl. Habnropgaurte 3a
COCTOSIHUEeM H|uTonsia3msl.

e O6bsacHuTE HabnrogaeMmoe ABNeHue.




OcMoTHYeCcKMe AABJ1IeHua B
PacTUTEJIbHOM KJ1eTKe

o CocTosiHMe
BHYTPEHHEro
HaMpsHKeHNS KNETKN,
obycnosrieHHoe
BbICOKMM COAlepXXaHNEM
BOAbI U
Pa3BUBAIOLLIMMCS
[laB/IEHNEM
COAEPXKMUMOTO KITETKM
Ha ee 060/104Ky HOCUT
Ha3BaHWe Typropa.

Knerku 31510/1em B COCTOSIHUU Typropa.




NMnasMmonus B paCTUTENIbHOMU KJ1eTKe

e Ecnu knetka HaxoauTcsa B
rmnepToHMYecKoOM pacTtBope,
KOHLIEHTpauns KoToporo 6osblue
KOHLEHTpaUnKn K1IeTOYHOro Coka,
TO CKOPOCTb AU dY3un BOAbI U3
K/IeTOYHOro coka byaetr
NpeBbIlaTb CKOPOCTb ANDdY3nn
BOAbl B KJIETKY U3 OKPY>KatoLlero
pacTBopa. Bcneacreue Bbixoaa
BOAbl U3 KNeTKN 06bEM KJTETOYHOro
COoKa CoKpallaeTcs, Typrop
YMEHbLUAETCS. YMEHbLUEHNE KJIeTKH 51011€M B COCTOSHMY TIIa3MOJIHU3A.
obbemMa KIETOYHOWN BaKyOsu
COMpPOBOXAAETCS OTAE/IEHNEM
LuTonNnasMbl OT 06010UKN -

NPOUCXOANT NJ1a3MOJIn3.




dennasMonuns B pacTtutesibHOMU

KJ1IETKE

Ecnu nnasMonn3npoBaHHYO
K/1eTKY NOMEeCTUTb B
rMNOTOHUYECKUH
pacTBoOp, KOHUEHTpauums
KOTOPOro MeHblue
KOHLEHTPaLUUKU KNETOYHOro
COKa, BOA4a U3 OKpYy>XaloLlero
pacTBopa byaeTt nocTynaTtb
BHYTPb Bakyonu. B
pe3ynbTaTe yBeandyeHus
obbemMa BaKyosim NoBbICUTCS
[AaBJIeHMe KIeTOYHOro Coka
Ha UUTOMNIa3My, KoTopas
HaYMHAET NpUBAMXaTbCA K
CTEHKaM KJIeTKM, NoKa He
NPUMET NeEpBOHaYanbHoe
NOJSIOXXEHME - Mpon3onaeT
AennasmMonuns.




NMnasmonus pacTuteribHOWU KNEeTKMU:
A - KneTka B COCTOSHUM Typropa; b - yrosnkosbin; B - BOrHYTbIN;
[ - BbINYKNbIN; [1 - CYOOPOXKHBLIN.

1 - obonouka, 2 - Bakyorsb, 3 - uMtonnasma, 4 - 1apo, 5 - HUTK
[exTa.




KOHTPOJIbHbIE BOMNPOCHI

e 1. C KakMMn CBOMCTBaAMU UMTOMIA3Mbl U
BaKyO/In CBSAA3aHbl OCMOTUYECKME SB/IEHUS
KNeTKkn?

e 2. Y10 TAkoe Typrop, njia3Monn3, Aensia3Mosinz?

3. MoxeT N1 nponcxoanTb Ni1asMonn3 B
MEepTBOU KneTke?

e 4. KaKk MOXHO BbI3BaTb MNJ1a3MoO/InN3 B KJ1eTKax
yewlyu nyka?




Bomnpoc: «B kakue pacTBopbl NOMeEIICHbI
"KUBOTHbIC MU PACTUTEJIbHbIC KJICTKHU?»




[lpoBEpPb CBOU OTBETHI:

1. W30TOHMYecKkum
2. 'unepToHn4yeckum
3. ['MnoToHn4yeckum




O6nerueHHas andpdy3us

e YrnesoAbl, HEKOTOpPbIE
AMWUHOKMCNOTbI, HEKOTOpPbIE ANNUAbI U
HEKOTOPbIE NOHbI NEpPEMELLAOTCS NO
rpaAneHTy KOHLEHTpaUMu nyTeMm
o6s1er4yéHHou aAnbpy3mm C y4acTmem
6enKoB—NepeHOCYMKOB.

o K HWM OTHOCATCS (hepMEHTHI (| M,
TpaHcnokasbl 1 nepmuazbl. Onn || I 3
CBS13bIBAOT CBOMM aKTUBHbIM LIEHTPOM
BELLECTBO C OAHOW CTOPOHb! ! =
MeM6paHbl W NepeHOCST ero ckeozb | @
rmapodobHbIN cnon MemMbpaHbl Ha ee |' s® 2] ' -~
APYTYIO NOBEPXHOCTb. =

o Ewwe oanH BapuaHT Takon anddysmn:
nocne npucoeguHeHusl

| |

O '..' -

TpPaHCNOPTUPYEMOro BeLeCcTBa Mopgenb paboTbl MOHHOIro KaHana

MeHS1IeTCq KOHopMauus berka-
nepeHocyMka u B MeMbpaHe
OTKPbIBAETCS CnewunanbHbii KaHan, no
KOTOPOMY M MPOHUKAET BELLECTBO.




AKTMBHbIN TPAHCNOPT BeLleCcTB uepes
MeMb6paHy

* MloHbI BOAOpPOAQ, Kanus, HaTpus, KanbLums u
HEKOTOpble OpraHN4YecKne BeLLeCcTBa
nepemMeLlatoTcs yepe3 MeMbpaHbl MPOTUB
rpaAneHTa KOHLEHTpaUnMn — C y4actmem 6eskoB—

NepeHOCUYMKOB N C HENOCPEACTBEHHOW 3aTpaToN
SHEprumu.

e Takown TpaHCMNOpT BELECTB Ha3bIBAETCH




CxeMa HaTpuUn-KaJameBOro Hacoca

e OaHOM U3 BaXKHENLIKMX U Hanbonee n3yyeHHbIX CUCTEM
aKTMBHOIO TPaHCMopTa B KNETKaX XXUBOTHbIX SBSETCS
Na-K Hacoc.

e BOMbLUIMHCTBO K/IETOK XUBOTHbIX NOAAEPXKMBAIOT Pa3HbIe
rpafIMeHTbI KOHLIEHTPALMN MOHOB HAaTPUS U Kanus no
Pa3Hble CTOPOHbI M/Ia3MaTUYECKOM MEMOPAHbI: BHYTPU
KNETKN COXPaHAETCSA HM3Kas KOHLIEHTpALMsS MOHOB
HaTpPUS U BbICOKAs KOHLIEHTPALUS MOHOB Kanus.

e DHeprus, HeobxoanMas ans pabotbl Na-K Hacoca,
nocrtaBnderca monekynamm ATO, o6pa3yrou.w|MV|c;| npwu
ObIXaHUW.

e O 3Ha4yeHnn 3TON CUCTEMbI AN BCEr0 OpraHn3Ma
CBUAETENbCTBYET TOT (PaKT, UTO Y HaxoAslLerocs B
NoKoe XWBOTHOro 6onee Tpetn AT® 3aTpayumBaeTcs Ha
obecneyeHne paboTbl 3TOr0 Hacoca.




Pa0ora HAaTpHUH - \KAJIHEBOIr0 HACOCA
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[{luToruiazma KJIETKH




KoTpaHcnopT

HekoTopble TpaHCNOPTHbIE
6enkn nepeHocaT oiHO
PACTBOPEHHOE BeLLEecTBO Yepes
MeMbpaHy (

Apyrne MyHKUMOHMPYIOT Kak
CUCTEMbI, B
KOTOPbIX NepeHoC O4HOro
PACTBOPEHHOr0 BellecTBa
3aBMCUT OT O4HOBPEMEHHOIro
WU nocnenoBaTesibHoro
nepeHoca BTOPOro BellecTBa.

BTopoe BeLwecTBo MOXeET
TPaHCNOPTMPOBATLCS B TOM Xe
HanpasneHuu ( ) nnbo
B NPOTMBOMNOIOXHOM
(aHTMNOPT).

BO3MOXEH KakK
npn oébneryeHHowm
andpdpy3uum, Tak 1 B npouecce
AaKTUMBHOIO TpaHCNopTa.

ThaHCnopTMPYEMAA

ru1cmer<~,= na Komchnomepyemoe

/ BEWECTBO
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YHUNOPT CumnopT AHTMNOPT

KoTpaHcnopTHbIE CHCTEMbI




BbiBO/bl

CyuwecTByIoT c/ieqylouime MexaHu3mbl TpaHCNOPTa BeLecTB yepes
MeMbpaHy:

- Mpwn MeMbpaHa obpa3yeT BNiYMBaHUSA, KOTOpble 3aTeM

TPaHC(OPMUPYIOTCA B Ny3biPbKU UM BaKyonu. Pasnnuarot -

nornoweHne TBEpAbIX YacTul (HanpuMep, NeUKOLUTaMU KPOBM) ¢
— NOrNoLeHne XNAKoCTen;

- — npouecc, 06paTHbI 3HAOLMTO3Y; U3 K1E€TOK BbIBOAATCS
HernepeBapuBLLUMECS OCTaTKMU TBEPAbIX YaCTUL U XXUAKUA CEeKpeT.

(nepeHOC MOJIeKY NO rpagueHTy KOHLEeHTpauum
6e3 3aTpaTtbl SHeprumn ATO):

- (rasbl, >xupopacTBOpuMbIie MOJIEKYJ1bl MPOHUKAIOT
NpPsIMO Yyepes rnJ1asMmaTuyeckyro Membpany);

- (anddysunsa Boabl yepes nosiyHenpoHuyaeMmblie MeMbpaHbl);

- , Korga pacrsopuMoe B Bole BeLlecTBo
npoxoauT Yepes MeMbpaHy No 0ocoboMy kaHasny, CO34aBaeMOMY KaKOM-
nn6o cneundunyecKkon MONEKY/I0U-NEPEHOCYNKOM.

(nepeHoc Monekyn u3 0651aCcTu € MeHbLUEN
KOHUEeHTpauuen B obnacrb ¢ 6onbLued, HanpuMep, NOCPeACTBOM
cneuMasnbHbIX TPAHCNOPTHbIX 6enkoB, TpebyeT 3aTpaTbl SHeprum ATO).




