TPAHCIHHOPT BEHIECTB YUEPE3 IIVIASMATUYECKYIO MEMBPAHY.

ue.]'lb:

1. INomyuyuTh mpeACTaBIEHUE O CEIEKTHBHOW MPOHUIIAEMOCTH TUTa3MaTHYECKOM
MEMOpaHBHI.

2. YMeTh OMUCHIBATH PA3IMYHBIC MEXaHU3MBI, TOCPEACTBOM KOTOPHIX MOJICKYJIBI
BEIIECTBAa MOTYT ITACCHBHO TIEpeCceKaTh IIa3MaTHIECKYI0 MEMOpaHy.

3. YMeTh ONMChIBATh PA3INIHBIC MEXaHU3MBI, TOCPEICTBOM KOTOPHIX MOJICKYJIBI
BEIIECTBA MOTYT aKTUBHO TPAHCIIOPTUPOBATHCS UEPEe3 MIIA3MATHIECKYTO
MeMOpaHy.

4. TloHATh W yMETh OOBSICHUTH pa3IUUHs MeEXAy paboTo MeMOpaHHBIX
TPAHCIIOPTEPOB C PACXOJIOM PHEPTUHU KIETOK U Oe3 Hee.

5. JlaTte ompeneneHHe TACCHBHOMY W aKTUBHOMY TPaHCIOPTY, MPOCTOH H
oOnerueHHoi 1ud¢y3un, 0cMOCy U TPAHCIIOPTY BEUIECTB MEKIY
THIMIOTOHUYECKUMU, H30TOHNYECKHUMH U THIIEPTOHUICCKUMHU PACTBOPAMHU.

Teopernueckasst 4acTh.

Kaxxnas kieTka Hailero opranu3ma okpykKeHa Iia3MaTH4eckoil MeMmOopaHoi
(ITM), koTopas OTAENSET €€ OT HHTEPCTULHATIbHOM kuIKocTU. OHOM U3
ocHOBHBIX pyHkiui [IM siBnsieTcs: cenekmuenas nponuyaemocms Ipu oOMeHe
MOJIEKYJT MEXAY KIETKON U OKPY>KaloIel KUIKOCTBIO, JUIsl TOTO, YTOOBI KJIeTKa
MOTJIa 0TOOpaTh CYOCTaHIIMU, HEOOXOJUMBIE €1, 1 U30ABUTHCS OT HEHYKHBIX
BEILIECTB. JTU CYOCTaHIIUM BKIIOUAIOT B ce0st Ta3bl (O, u CO;), MOHBI U Oosiee
KPYITHBIE MOJIEKYJIBI, TAKME KaK IIFOKO3a, aMUHOKHUCIIOTHI, )KUPHBIE KUCIIOTHI,
BUTAMUHBI.

Moutekyisl BemecTBa TpaHcnopTupyrores uepes IIM naccusno nnu
akmuero. Ilpu akmusenom Tpancnopre Beuiectsa yepes [IM pacxonyercs sHeprus,
BeLACIArOIascs npu pacnage AT®, a npu naccugrnom TpaHCIIOPTE MOJIEKYJIbI
npoxondar yepe3 [IM 6e3 pacxona kakoi-nubdo sHepruu. [Ipumepom naccuBHOTO
TpaHcHopTa sABJsAt0TCS npocTas Auddy3us, ocMoc u obaerdyenHas quddysus.

IIpocmas oughghy3us - 370 CIOHTAHHOE JBUXKCHUE MOJICKYIT Uuepes
munuaHbIN 6ucioi IIM u3 o6nactu ¢ 6osiee BBICOKOM KOHIIEHTpaIlUe B 00J1acTh ¢
Ooree HU3KOW KOHIIEHTparuei BemectBa. Ocymoc 310 1uddy3ust pacTBOPUTEIS
(H,0) uepes mnazmaruueckyro Mmemopany. Ooauuennas ouggysus - 3To IBUKEHUE
MOJIEKYJT Yepe3 CeICKTUBHO MPOHUIIAEMYI0 MEMOpPaHy C MMOMOIIHIO
CHCIUATM3UPOBAHHBIX TPAHCIIOPTHBIX OCJIKOB [1M.

Ha »ToMm 3aHaTHH MBI 6YI[CM MOACINPOBATH Ka)KI[BIfI N3 9THUX KIICTOYHBIX
TPAaHCIIOPTHBIX MCXAHNU3MOB, UCIIOJIb3Yd MOJACIIN BUPTYAJIbHOI'O IIPAKTUKYMA.



Paooma No 1.
U3YUYEHUE MEXAHU3MOB IIPOCTOMN JNDODY3INUN

B nanHoil paboTe UMUTHPYIOTCS MPOLIECCHl MPocTo Auddy3un yepes3
1a3MaTu4YecKyo MeMOpany.

J11s1 BBITIOJTHEHMSI pabOThl OTKPBIBAEM B IJITABHOM MEHIO padoTy
«Cumynauus npoctoit tuddysun» (Simulating Simple Diffusion) (puc. 1).

OO6paiaeM BHUMaHKE HA JIBA CTEKJIIHHBIX COCY/Ia B BEpXHEH YaCTH dKpaHa,
KOTOpbIe MbI OyJIeM 3alOJHATD KUIKOCTBIO C pa3IMYHBIMU BeliecTBamu. [Ipumem
YCIIOBHO, YTO MPaBbIid COCY]I MPEACTABIIET COOOI BHYTpEHHEE COJEPKUMOE
KJIETOK, a JIEBBIH COCY/l - BHEKJIETOUHYIO KUJIKOCTh. MeX 1y TUMH COCyAaMu
HAXOJUTCS MeMOpaHHBIN JepKaTelb, B KOTOPbIA Mbl Oy/ieM MOMENaTh OJIHY U3
yeTbipex quanu3nbix MemOpan (Dialysis Membrane), Haxoasuiuxcst ¢ mpaBoi
CTOpOHBI SKpaHa. Kaxkas u3 atux MmemOpaH 00J1aJJaeT CEJIEKTUBHOM
MPOHULIAEMOCTBIO K ONPEJEICHHOMY MOJIEKYJISIPHO-BECOBOMY MTOKA3aTEIIO
BemectBa (MWCO, Molecular Weigh Cut Off). Bemectsa ¢ MoseKysipHbIM
BECOM MeHblIIIe ykazanHoro 3HadeHus (20; 50; 100; 200) OyayT npoxoauTh uyepes
MeMOpaHy, a MOJIEKYJIbI C OOJIBLIIUM BECOM - HeT. UTOOBI mepeMecTuTh MeEMOpaHy
B JIepKaTesb, HEOOXOIMMO CAENIaTh UIEIUOK JIEBOM KHOMKON MBIIIKK HA MEMOpaHe
U TIEPEHECTH €€ K MEMOPAHHOMY JIepKaTelI0 MEX1Y ABYMsI COCYIaMH.

Pucynox 1. Mooenv cenekmusHou Mmemopanvl 01 uzy4enus npocmou

oughgysuu.
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Hwke ka)xa0oro u3 cocyoB € JIEBOW U MPAaBOM CTOPOHBI SKPaHa, HAXOASATCS
MIAHEJIN, OTPAXKAKOUIME COAEPKAHUE BEIIECTB B pacTBOpax. C UX MOMOIIBIO MbI
MO>KE€M MOMECTUTh HEOOXOAMMOE KOJTMYECTBO MIILITUMoOIIel (mM) pa3inruHbIX
pactBopeHHbIX BerecTB (Na/Cl, moueBuHa (urea), ans0ymuH (albumin) u
rroKo3a (glucose)) B Kax bl U3 COCYJIOB - TTIOCPEACTBOM Irleuka Ha (+) uiu (-)
KHOIIKaX, HUKE KaKJI0Or0 U3 Ha3BaHUM pacTBOPEHHOIO BellecTBa. Takxke, Mbl
MOKEM 3aJIUTh TUCTUUIMPOBaHHYIO Boay (Deionizer Water) B 10601 13
COCYJIOB, H&JKUMasi MBIIIIKOM Ha KHONKY. [10ob3ysich KHONKAMU «paCIpeIeIICHUE
(Dispense) 1o Ka>KIpIM COCYIOM MBI OyZIeM 3alONHITh UX KUAKOCTHIO.
AxtuBupys kHonku «IIpombiBka» (Flush) Mb1 6yieM omOpOKHATH COCYBI.

Ha camoil Hi>kHel nmaHenu 3KpaHa HaXOAUTCS TabJIMla perucTpanuu
MTOJIYYEHHBIX U3MEPEHUN KaKJI0I0 SKCIIEPUMEHTA, KOTOPBIE MOKHO 3aIUCaTh,
UCIIOIBb3Ys KHOTIKY «3apeructpupoBath pe3yiabraty (Record date). Eciu Bb
XOTUTE yOpaTh pe3yJibTaThl KAKOr0-TM00 SKCIEPUMEHTA, HEOOXOAMMO BBIJEIHUTh
HY>KHYIO CTPOKY IIOKa3aTeNel, a 3aTeM HaXKaTh KHOIIKY «Y HUUYTOXKUTb PSAII»
(Delete Run). [l51s pacrieyatku pe3yabTaTOB HEOOXOIUMO HaXKaTh KHOMKY

«Aactpymentel» (Tools) Ha BepxHel dYacTH HKpaHa U 3aTeM
KHOIIKY «Pacrneuatats pesynsrat (Print Data).

Xoa padoThI:
1. MHcnonws3ys «MBIIKY», BEIOPATH IMIETYKOM KHONKH JHAIM3HYI0O MEMOpaHy ¢
MWCO = 20 u moMecTuTh €¢ B MEMOpaHHBII JepKaTellb.

2.  YcranoButh kKoHueHTpanuio (mM) Na/Cl nns neBoro cocyna Ha 9 mM,
Ha)XKMMasi KHOTIKY (+). 3areMm HakaTh KHOTIKY Dispense (pacnpeneneHue) moa
JIEBBIM COCYJIOM, 3aIOJIHSSA €TO.

3. Haxare kHomky Deionizer Water (nuctwuiipoBaHHass Boja) IO
mpaBbiM cocynoM u Dispense (pactipeaeneHue) noj1 HUM, 3aroHsIs €ro.

4. Haxwumas kHonky (+) okoJio 3kpana «BpeMs» (min), MOXHO yCTaHOBUTh
BpeMs oT 60 cexyHa 10 60 MUHYT.

5. Haxarp kHONKy «Start» M 3anmycTUTh Ipollecc Ha BbIOpaHHBIA Bamu
nepuoj BpemeHu. O06paTtuTe BHUMaHKE, YTO MEMOpPAHHBIN KOHTEHHEp OMyCcKaeTcs
IIPU 3TOM B IIOJJIEpKUBArOLIee yCTpoiUCTBO. Kpome 31010, KHOIKa «Start» Tenepsb
ABJIsieTC U KHONKON «Ilay3a», KOTOpYX0 MOKHO HCIIOIB30BaTh IS
OCTaHOBKHU 3KCIIEPUMEHTA.

6. Kornma skpan «lIpomenmee Bpems» (Elapsed Time) nokaxer 60,
3HAYEHHUs KOHILIEHTPALMU BEIECTB YUTAIOTCS JIJIsl KaXKI0ro COCy1a Ha
COOTBETCTBYIOIIEH CTOPOHE IKPAHA.

7. Kaxk tonsko «IIpomenmiee Bpems» (Elapsed Time) nocturner 60, Bol OyneTe
M3BEIIEHBI CTPOKOM dKpaHa, YTO PaBHOBECHE JIOCTUTHYTO.

8. Haxmure kHOTIKY «3apeructpupoBath pe3yibrat» (Record date) nis 3anucu
JAHHBIX 3TOT'0 YKCIEPUMEHTA.



9. Haxwmure xuomnky «IIpomsiBka» (Flush)cneBa u cmpaBa, 4TOOBI
ONIOPOKHUTH COCYJIbI.

10. BepHute nuanusHyro MeMOpaHy B €€ HCXOJHOE II0JIOKEHUE, IIepeMelias €€ B
MeMOpaHHYIO KaMepy.

11. IToBTopuTe 3Tansl 1-10 ansg apyrux quainu3Heix MemOpaH. Peructpupyiite
PE3YABTATHI KAKJIOI0 SKCIIEPUMEHTA, MOCIIE YETO MPOMBIBAUTE COCYBI U
BO3BpalllaiiTe B KaMepy AUAIU3HYI0 MEMOpaHy.

O0cyxxkaeHue pe3yJIbTaTOB:
OO6parturech K MepUOANYECKON TaOIHIIE 3IEMEHTOB U OTBETHTE HAa BOMPOCHI:

o +
1. Kaxoe monexkynsapusiii 6ec Na ?

2. Kakoe monexynapusiii 6ec CI ?

3. Kaxou MWCO ouanusnoii memoOpanvl no380J5em 3MUM UOHAM
npoxooums uepes Hee?

12. TloBTOpUTE H3TOT HKCHEPUMEHT, NOMENIAs OCTABLIMECA PACTBOPEHHBIE
BelecTBa (MOUEBHHE, aIbOYMHUH U TJIIOKO3€) B JIEBBIN COCY[T U
muctTwiupoBanHyio Bony (Deionizer Water) - B mpaBblil  cocy.
Peructpupyire pe3ynbraThl, MOJb3ysACh KHONKOW Record date, mpombiBaiiTe
cocyasl (Flush) u 3amensiite quanu3nyro MeMOpaHy Mocie Kaxa0ro
skcnepumenTa. Haxxumas kaonky «MacTpyMenTs» (Tools) u «Pacneuarats
pesyapTaT» (Print Data), mosyuuTe  pacrneyaTtky — pe3ysibTaTOB  BalIUX
JKCIIEPUMEHTOB.

13. 3anonHuTe TaOIMUILy C BAIUMU PE3YJIbTaTaAMM.

Tabmwuia Ne 1.

Nmeet mecto nuddysus?
PactBopénHoOE Mem6pana (MWCO)
BEIIECTBO 20 50 100 200
NaCl
MoueBrHa
AnbOyMHH
I'moko3a

14. Caenaiite 3aKJIIOYCHIE:

1. Kaxue eewjecmaa oug@yrnoupyrom u3z 1e8o2o cocyod 8 npaswviii?
2. Kaxue sewjecmea ne oenaiom smozo?

3. [louemy?




Paooma No2.
MOAEJINPOBAHUE JTUAJIN3A

MexaHu3Mbl AUaan3a UCMOJIb3YIOTCS Y TAIMEHTOB, UMEIOIIUX HAPYIIECHUE
dbyHKIMU ToueK. Mo4eBrHA, KaK MPOAYKT pa3pylIeHUs aMUHOKUCIIOT, JOJIKHA
yAQIATHCS U3 KPOBH MAllUEHTOB, TAK KAK OHA SIBJISIETCS TOKCUYHOM JJIs1 OpraHu3ma
Y MOXKET MIPUBOJUTH K JIETATIBHOMY UCXOAY. MeXaHU3Mbl TUAIN3a NPUMEHSIOT JJIs
OUHUILCHUsI KPOBH, MPOMYCKas €€ uepe3 CEJICKTUBHO MPOHUIIAEMYI0 MeMOpaHy
HMCKYCCTBEHHOW MOYKH C LENBI0 YIAJICHUSI MOUYE€BUHBI U3 KpOBU. C OTHON CTOPOHBI
MeMOpaHbl Halllel MOJIeNT HaXOAUTCS KPOBb MAIIUEHTA, a C IPYTrOil CTOPOHBI -
JKUIKOCTH C 3aJaHHBIMU KOHI[GHTPALMAMHE BelecTs, Takux kak Na', K, Ca™",
HCOj", koTopble HECOOXOAUMBI JIJI OpraHu3Ma. MoIeTupyeM 3TOT MPOIIECC:

Xoa padoThbI:
[HomecTuts nuanusnyto memopany 200 MWCO B MeMOpaHHBIi Jep>KaTelb.

2. 3anomHUTh JEeBbI cocyn 10 mM KaxIoro M3 4YeThIpeX pacTBOPEHHBIX
BEILIECTB M HaxaTh KHOTKY «Pacmpenenenue» (Dispense). OTot cocyn Oyner
MPEACTaBISATh COOOH UATU3UPYEMYIO KPOBh MAIlUCHTA.

3. 3anonHUTh NpaBbIl cOCyJ MOAOOHBIM 00pa3oM, HO C KOHLEHTpauuen
MoueBrHBI 0 MM, TO ecTh npaBblil COCY HE OYAET COAEPKATh MOYEBUHBI.

4. VYcranoButh «Bpems» Ha 60 MUHYT U HaxaTh KHONIKY «CtapT», o)kuIas,
KOTJja DKCIIEPUMEHTAIbHBIN IEPUOJT BPEMEHH 3aKOHUYUTCS.

5. CpenaiiTe 3aKJIOUYCHUE:
1. Ymo npoucxooum ¢ KonyeHmpayueu MoyesuHbvl 8 1e60M cocyoe (nayuenm)?

2. Ilouemy smo npoucxooum?

Paooma No3.
OBJIETYEHHASA TU®DY3USI

Hakxnmaem Ha KHOTIKY 9KCTIEpUMEHT Ha BEepXHEH MaHelln YKpaHa.
Bri6upaem pasnen odneruennas nuddysus (Facilitated Diffusion) , nossisercs
HOBBIH dKpaH (puc. 2).

OTmeTHM, 4TO CYIIECTBYET JIBa KIIFOUEBBIX OTIUYHI OT IepBOil paboThl. Bo-
MIEPBBIX, HA MECTE TUATH3HBIX MEMOpPaH ¢ MPaBOH CTOPOHBI IKpaHa UMEETCS
«MemO6panHbIii noctpoutenb» (Membrane builder), kotopsrii Oyaer
MCTIONB30BAThCS /ISl U3TOTOBJICHUSI MEMOPaH, TPaHCTIOPTHPYIOMINX MOJICKYIIBI U3
OJTHOTO cOCyJa B IPYroil. Bo-BTOPBIX, B 3TOM 3KCIIEpUMEHTE MBI OyZieM paboTaTh
TOJBKO ¢ TIIIOK030# 1 Na'/CI'.



Pucynox 2. Mooenv cenekmuenou memopamnvl 0151 u3yieHus 00j1ec4eHHOll
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Xoa padoThI:
1. 3amerum, 4TO 3KpaH MEPEHOCUYUKA IITI0KO3bI ycTaHoBIEH Ha 500. Haxxumaem
Ha kHonky «Iloctpoutrs wmemOpany» (Build membrane), 4ToGBI
co3gatb MemOpaHy c¢ 500 nepeHOCYMKaMM TITFOKO3bI.

2. IlepemecTuth 3Ty MEMOpaHy K MEMOPAHHOMY JIEPHKATEIIO0 MEKIY IBYMS
cocyZaMu.

+ -

3. ns neBoro cocyna, yctanoBuTh Na /Cl” Ha 9 mM u rimtoko3y Ha oTMETKE 9
mM ¢ MOMOIIIbIO0 COOTBETCTBYIOIIMX KHOMOK «+» HIIH «-». 3aT€M Ha)KaTbh Ha
kHOTKy «Dispense» 1 3a1I0JTHEHUS JIEBOTO COCYAA.

4. Jlnis 3anoJIHEHUS MPABOTO COCY/Ia, HAXKATh Ha KHOMKY «JluCTHIUIMpOBaHHAS
Bosa» (Deionizer Water) Hike cocyza u 3atem KHOIIKY «Pacipenenenuey
(Dispense).

YcranoButh Taitmep Ha 60 MUHYT U Ha)KaTh KHOIIKY «Starty.

6. Korma Bpems mocturHer 60, Ha)KMMaeM Ha KHOMKY «3aperucTpupOBaTh
pesynbrat» (Record date), 4ToObI 3aperucTprupoBaTh PE3yNbTAThI
AKCIIEPUMEHTA U MIEPEHECTH UX B TaOmuiry No2.



7. HaxaTp KHOIKY

4TOOBI

IMOCTPOUTCIIO.

«IIpombiBka» (Flush) mon kaxabim
UX OMOPOKHUTH, @ 3aTE€M BEPHUTE MEMOpaHy K MEMOpaHHOMY

COCY/IOM,

8. Ctpoum HOBYIO MeMOpaHy ¢ 300 mepeHOCYMKaMH U TTOBTOPSIEM ATOT
IKCTIIEPUMEHT. Peructpupyem pe3ynbTaThl, MPOMBIBAEM COCY/IBI U BO3BpAIllaeM
MeMOpaHy B UCXOJIHOE TIOJIOKEHHE MOCTIEe KaXKI0ro OIbITa.

9. Ctpoum mem6pany ¢ 700 u 900 riaroK03HBIMU MEPEHOCUYUKAMU U TTIOBTOPSEM
IKCTICPUMEHT.

10. Ins cpaBHEHHUs yCTaHABIMBAETCS caMasi HU3Kasl KOHIIEHTPALUS TJIFOKO3BI 3
mM U OBTOPSIOTCS HKCIIEPUMEHTHI B TOPSIAKE, YKa3aHHOM B MyHKTax | - 9,
TaK)Ke PETUCTPUPYIOTCS pPe3yabTaThl U 3an0JIHAeTCs Tadauia No2.

Tabanna Ne2.
Pe3ynbpTaThl 06sieryeHHon quddys3un
PactBop [InoTHOCTH CraproBas CraproBas CxopocTb
(solute) MEPEHOCYUKOB | KOHIIEHTpalUs | KOHLIeHTpauus | nudy3uu
MWCO cieBa cripaBa mM/min
(Carriers) (Start conc. L) | (Start conc. R) | (Rate)
TJIFOK03a 300
NaCl 300
TIIFOK03a 500
NaCl 500
TJIFOK03a 700
NaCl 700
TIIFOK03a 900
NaCl 900

11. Haxmure xnonky «MuctpymenTs» (Tools) - Pacniedarats pesynabtaTy
(Print date), 4TOOBI pacreyararh JaHHbBIC.
12. CnemaliTe 3aKIIOYCHHUE:
1. Ilpu 0anHoti KoHyeHmpayuu 210Ko3bl, KAKOe KOIUYeCmaeo epemeru mpebyemcs
0J151 U3MEHEeHUsI PABHOBeCUs? U C KAKOU NJIOMHOCMbIO NEPEHOCUUKA OIS

mpancnopma 2uoKo3vl?

+ -
2. Meunsiemcs au yposens ougpyszuu Na /CI om nromunocmu nepenocuuxa

3. Kaxoe mexanusm Na'/CI mpancnopma?

4. Ecnu 6bl umeeme pasHoe KoqudeCmeo 2lioKo3bl 6 npagom U 1€60M cocydax,

byoem u Hab00amuvcs kakas aubo ouggysus?



Paboma Ne4.

OCMOC

HaxaTh Ha KHOIKY «DKCIIEpUMEHT» Ha BEpPXHEH MaHeIu dKpaHa
«Conepxanue» u BeIOpath pazaen «Ocmoc» (Osmosis) . [TosBisieTcss HOBBIN
aKkpaH (puc. 3). DTOT 3KpaH CXOJICH C MMEPBBIM, KOTOPBIA MBI UCITOJIB30BAIH HO
Bpems dkcriepuMmenTa 1o «lIpoctoit nuddy3um». OCHOBHOE OTIHYHNE 3aKITI0YACTCS
6 TOM, 4TO HaJ KaXIbIM COCYJIOM HaXOJAUTCS WHIUKATOP JaBJICHUS, KOTOPBIH
BKJIFOYAETCSI BO BpEMs SKCIICPUMCHTA.

Pucynox 3. Modens cenekmusHoi memopanvl 071 u3ydeHus 0cmoca.
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Xoxa padoThi:

Bozbmure 20 MWCO meMOpaHy U yCTAaHOBUTE €€ MEKIY IBYMSI COCYIaMHU.

2. Ycra"outh Na+/Cl- KOHIIEHTpAIIUIO JJIsI JICBOTO cocy/ia Ha 9 mM u Haxath
kHomKy «Pacnpenenenue» (Dispense).

3. 3anoJIHUTHh MPaBBIN COCYI AUCTUILUIMPOBaHHON Bojoi (Deionizer Water) wu
HaxxaTh kKHOTIKY «Pacnpenenenue» (Dispense)..

4. VYcranoBuTh TaliMep BpeMeHHU Ha 60 MUHYT.

Haxate kHOTIKY «CTapT» A1 Havyasia skcrepuMenta. Obpature BHUMaHUE Ha
nHauKatopel «JlaBienue» (Pressure) HaJl KaXJIbIM COCYIOM.



Korma  Bpemss  skcnepuMeHTa  3aKOHUMTCA, HOKXMUTE  KHOIIKY
«3apeructpupoBath pe3ynbrar» (Record date). [lanHbie nepeHecure B
tabmuiry Ne3,

Haxxmute knonky «IIpomeikay (Flush) 1o kaxabiM cocymomM, 4ToObI
ONIOPOKHUTH HX.

Bepuute MmeMOpaHy Ha npekHee MeCTO.

OoCTaBIINECCA TpHU MeM6paHBI.
IMpOMbIBasid COCyIbl IIOCJC

[ToBTOpUTE HKCHEPUMEHT, MCIOIB3YS
3aperucTpupyiuTe BCE PE3YJIbTATHI,
Ka)XKJ0T0 SKCIIEPUMEHTA.

1. Habniodanu nu 8vl usmeHnenus 0agieHus 60 epems sxcnepumenma? Ecau
Mo ObLI0, MO 8 KAKOM (KaKux) cocyoe (cocyoax) u ¢ kakou (kaxumu)
Memobpanou?

2. I[louemy?

3. updpynoupyem nu Na'/CI uz nesozo cocyoa 6 npaswiii cocy0? Ecau oa,
mo ¢ kakot memopanou (MWCQO)?

4. Ilouemy?

10.IToBTOpHTE IKCTIEPUMEHT, UCTIOJIB3YSI 9 MM anpOyMUHa B JIEBOM COCY/IE,
3ateM 9 mM rI0K03bl. 3aHOCHUTE TaHHBIE «3aPETUCTPUPOBATH PE3YILTAT

(Record date) ociie kax 0¥l cepuu 3KcriepuMeHTa B Ta0auiry Ne3.

Tabnuua Ne3.
Pesynpratsl ocMoca
PactBopen | MemOpana | CraproBas | [laBnenue | CraproBas | JlaBnenue | Ckopoctb
HOE (MWCO) KOHIICHTpA | clieBa KOHIICHTpA | CIpaBa nepexoja
BEILIECTBO nus cieBa | Press L s cnpasa | Press R BemecTBaR
(solute) Start conc. Start conc. ate
L. R

Na+/Cl-
AnbOymuH
I'iroko3a

11. Haxxmute  kHonky  «WucTtpymentsl (Tools) — «Pacneuatath

pesyabTaT» (Print date), pacnieuaraiite pe3yJibTaThl.

1. ObvacHume 83aUMOOMHOUEHUS MEHCOY KOHYEHMpayuel pacmeopeHH020
gewecmea U OCMOMUYECKUM OaBIeHUEM.

2. Ilozsonsiem u oughysusn eenepuposamvcsi OCMOMUUECKOM) 0A8IeHUI0?

3. Honocno nu Oasnenue 2eHepupo8amuvcs, eciu KOHYEHMpAayusl
PACmMEOpeHH020 geujecmea Oyoem pagHol Ha NPOMUBONOTIONCHBIX CHOPOHAX
MembopaHvl?

4. Ilouemy oa, unu nouemy nHem?



5. Honotcno u dasnenue cozoasamscsi, eciu evl ycmarosuiu 9 mM 2nokoswl ¢
oonou cmoponwvt 200 MIWCO membpanst u 9 mM NaCl ¢ opyeoii cmoponwvl? Kakoti
PAacmeop 2enepuposal 0asieHue

6. [lonxcno au dasnenue hopmuposamucs, eciu 8vl yemanosunu 9 mM anboymuna
Ha o0Hoti cmopone 200 MWCO membpanvt u 9 mM NaCl c dpyeoii cmoponwl?

7. Kaxou pacmeop cenepuposan oasnenue?

Paooma Ne5
OUJIbTPALIUA
Haxxmute Ha KHONIKY « OKCIIEpUMEHT» Ha BEPXHEH MMaHeIu JKpaHa U BeIOEpeTe
paznen «dunbTparus» (Filtration). Bel BuguTe OTKpBIBIINNACS 3KpaH, HA KOTOPOM
UMEIOTCSI 3aMETHBIC OTJIMYHS OT PaHEE BBIMOJTHCHHBIX paboT (puc. 4).

Pucynox 4. Mooenv cenekmuenou memoparsl 0Jis1 U3y4eHus uibmpayuu
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3amMeTHM, 4TO J1Ba COCYa PaCIOJIOKEHBI HA JIEBO CTOPOHE YKpaHa, OJIUH
HaJ apyruM. BepxHuii cocys CONEpKUT KAy JaBICHUS.

B otnuume oT SKcriepuMeHTa 1Mo 0CMOCY, B KOTOPOM IIIKaJia JaBJICHUS
OIlpeeNsAeT 1aBJIeHue, KOTOPOE Pa3BUBAETCS BCICICTBUE IBM)KEHUS BOJBI, 3Ta
IIKaJia 1aBJIeHUs U3MEPSET THAPOCTaTHUECKOE JaBIeHUE, KOTOpoe OyneT
(GUIBTPOBATH KUAKOCTH U3 BEPXHETO COCY/a B HIDKHUN. DKpaH « AHAIN3
MeMOpanHoro ocrtatka» (Membrane residue analysis)OyaeT ucnonab30BaH st
OIpEeIeNICHUs, €CIH KaKoe-TMOO0 BEeIIEeCTBO OCTAaeTCs Ha MeMOpaHe Mocie Kax 10
CepUH IKCIIEPUMEHTOB.

Xoxa padoThi:
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1. Haxwmwure kHOmKy «Mmbiiku» u nepemecture 20 MWCO memOpany B
MeMOpaHHBIN JepKaTeb MEXIY ABYMs COCYdaMHu.

2. Ycranosure Na'/CI" va 9 T™M, MoueBHHY U IJII0KO3Yy Ha 5 TM U HaCHITIbTE
«/peBecnsrit yrosib» (Powdered Charcoal) Smr/mi, HaxxaB KHOTIKY (+),
PacHoIOKEHHYIO MOCJIe KHOMOK JJIsl pACTBOPEHHBIX BEIIECTB. 3aT€M HAXXMUTE
kHonKy «Pacrnipenenenue» (Dispense) psioM ¢ BEpXHUM COCYIOM.

3. VYcranosure nasneHue Ha 50 MM.PT.CT. U Taiimep BpeMeHH Ha 60 MUHYyTax.
Haxwmute xnomky «Crtapt». Bbl Mokere HaOm0naTh, 4YTO >KHJIKOCTb
Hayasia QUIbTPOBATHCS B HUKHUM COCY/.

4. Bxmouurte yctpoiicTBo QuubTpanmonHoro ananusa (Filtration Rate)
(pAIOM C HHXXHUM COCYZOM), 3TO JAeT BaM BO3MOXKHOCTb CJIEIHUTH 3a TEM,
KaKoe pacTBOPEHHOE BEILECTBO MPOXOIUT Yepe3 MEMOPaHYy.

5. Tlo ucreuenun 60 MUHYT nepeMecTuTe MeMOpaHy K YCTPOHUCTBY aHaIM3a
MeMOpaHHOTO OCTaTKa U OMYCTUTE €€ C MOMOIIBI0 «MBIILIKKY. MeMOpaHa
OKa)keTcsl 3aMKHYyToM Ha Mecte. Haxmure kHonky «Hauano ananuza» (Start
analysis). Ha ta6io pe3ynbratoB, BHU3Y, Bbl YBUAUTE, KAKUE PACTBOPEHHbIE
BELIECTBA ONPEEIISAIOTCS Ha MEMOpaHe, UCIONb3yeMOH 11 (UIbTPALUH.

6. 3aperucTpupyiite pe3yJabTaThl, HaXKUMas KHOMKY «3aperucTpupoBaTh
pesyabTaT» (Record date).

Kaxkosuwl pesyiomamsl sauileco UCXO00HO20 ananuza?

7. Haxwmure kHomnky «lIpombiBka» (Flush) u Bepuure MmemOpany B
UCXOJIHOE IOI0KECHHE.

8. VYcranoBure 50 MWCO MmemOpaHy B MeMOpaHHBIA JepiKaTelb MEXKIY
cocylaMUu.

9. OcraBpre paBnenue Ha 50 u noBTopuTe 3KcnepuMeHT. Korma Taiimep
BpEMEHU JOCTUTHET 60 MUHYT, BHIIIOJIHUTE MEMOPAaHHBIN aHAIHU3 U
3aperucTpUpymTe pe3yabTaThl.

10. Haxxmute kHonky «IIpombiBkay (Flush) u BepauTe MmemOpany.

11. [ToBTopuTe 3Tamns 8-10 ¢ octaBmuMucs AByMs MeMOpaHamu. Peructpupyiite
pe3yJAbTAThI AJIs1 KQXKIO0N CEpUU IKCIIEPUMEHTOB.

12. VYBenuubte paBiaeHue 10 100 MM.pT.CT. U TOBTOPUTE TOJHOCTHIO
sKcriepuMeHT. CHOBA 3apErUCTPUPYHUTE PE3YIbTATHI.

13. Haxwmure kHonky «MHcTpymenTsl — Pacneuarats pesynbrar» (Tools — Print

data).
Brusem nu MWCO membpanst na ckopocms purempayuu?

Bausiem nu 6enuuuna npukiaovieaemozo 0asieHus na yposens guibmpayuu?
Bce nu pacmeopennvle ewyecmsea npoxoosm uepes 6ce MmemMopauvl?
Kaxue sewgecmsa ne mocym coenamo smoeo? Ilouemy?
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Kaxk moorcem OpPSAHU3SM CEIeKMUBHO yeeluuueambs YPpO6EHb d)uﬂbmpauuu 0aHHO020
opzcaHna uiu cucmemul?

Paboma Noé.

AKTUBHBIA TPAHCIIOPT
Haxwmute kHONKY «DKCIIEpUMEHT)» Ha BEPXHEW MMaHeIu IKpaHa U BbIOepUTe
paboty «AKTUBHBIN TpancnopT» (Active Transport).

HoBslii 5kpaH, KOTOPBIH TMOSIBUTCS, CXOJEH ¢ AKpaHOM haOGoThI o
obneryennoit nuddysuu (puc. 5).

Pucynox 4. Mooenv cenekmuenou memoparsl 0151 U3y4eHus akmuHO20
mpancnopma.
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OcCHOBHBIM OTIMYHEM sIBIIsIETCSl MoOaBieHue ATd-pacnipenenuTens Hal
cocynamu. HanomuuMm, uro AT® HEoOX0oaumMa I CUCTEM C aKTUBHBIM
TPAHCIIOPTOM M JOJIKHA JOOABIATHCA JIJIsl KOKIOW CepUU dKCIIEPUMEHTA.

Xoa padoThbI:

1. VY6eaurecb, 4Yro B MEMOpPAaHHOM IOCTPOMTENE  YHCIIO

+
TIFOKO3HBIX NEPEHOCUUKOB ycTaHoBIeHO Ha 500, a Homep Na'/CP Hacocos
ycTaHoBJeH Takxke Ha 500.

2. Haxwute kHonky «Iloctpouts MemOpany» (Build membrane).
3. llepemectute MOCTPOECHHYIO MEMOpaHy K MEMOPaHHOMY JIEPKATEIIO MEXTY

ABYMs COCyaMU.
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4. Jlns nesoro cocyaa ycranosute Na'/Cl~ Ha 9 mM, menKkHyB KHONKY (+), U
HaxxmMute KHONIKY «Pacnipenenenue» (Dispense).

5. Jlus mpaBoro cocyjia HaJKMHUTE KHOIIKY «JlMCTUIIIMpOBaHHAsA BOIay
(Deionizer Water) u 3atem kHonky «Pacnpenenenue» (Dispense).

6. Ycranoure AT® Ha | mM u Haxkmute kHONKY «Pactipenenuts ATD»
(Dispense ATP).

7. YcraHoBuTe TaiiMep BpeMeHHU Ha 60 MUHYT M 3aTeM BKItounTe «CTapT»
(Start).

B konye smotl 9xcnepumMeHmanbHol cepuu onpeoenume, nepeosucaemcs iu
+ _ o
Na /CI u3 nesoeo cocyoa 6 npasuviii. [louemy?

8. Haxmute kHomnky «IIpombiBka» (Flush) moa ob6enmu cocynamu.

9. Hob6assTe 9 mM NaCl k neBomy cocyay u 9 mM KC1 - k mpaBomy cocyny.
Haxxmvute kHonky «Pacnpenenenney (Dispense).

10. Ycranoure AT® Ha | mM, maxkxmute kHONKy «Pacnpenenenune ATD»
(Dispense ATP) u 3arem kHonky «Ctapm».

11. B KOHIIC 3KCIICPUMCHTA HAXKKMHUTC KHOIIKY «3apeI‘I/ICTpI/IpOBaTI) pe3yiabTaT».

Konyenmpayuu pacmeopennuix geugecmea 6y0ym usmeHsamvbcst 8 OKHAX
psaoom ¢ obeumu cocyoamu. Ckopocmov 6y0em MeONeHHO CHUNICAMbCS,
3amem ocmanosumcs 0o 3asepuieHus cepuu. Illouemy?

12. TloBTOpUTE DSKCIEPUMEHT, yBenuuuBas KonudectBa AT,
100aBIEHHOTO K CUCTEME.

Hszmenumcs nu konuuecmso mpancnopmupyemozo NaCl/KCI?

13. HOBTOpI/ITe OKCIICPUMCHT, UCIIOJIb3Yd HW3MCHCHUA YHNCJId IICPCHOCUYHUKOB U
HACOCOB, KOT'Ia BbI CTPOUTC MCM6paHy.

H3menumcesa u Konuuecmeo pacmeopeHHblX 6euiecms, mpancnopmupyemlx
yepes

M€M6pCZH_)/, C yeeluYernuem 4ucia nepeHociuKos u Hacocos?

AHensemces aiu 00HO pacmeoperHoe euyecmeo boiee 2hHekmusHbvim, uem
opyeue?

Brusem nu membpana, xomopyio vl «cmpoumey, Ha NPOcmyio ougpdysuio?

Ecnu 6vt nomewaeme 9 mM NaCl ¢ oonou cmoponvt membparnst u 15 mM ¢
opyeoi

cmoponwl, 6yoem i nepedgudicenue NaCl? Ilouemy?

Boizvisaem nu konuuecmeo 0obasnennoco AT® kaxoe-1ubo uzmenenue?
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14. Haxxmvure kHOomKy «MHCTpyMeHThl — PacrieuataTtb JaHHBIE», IS
pErucTpanuu pe3yabTaToB.

15. 3anmoaHUTE MPOTOKOJI OIBITOB, COCTABUB CJICAYIONIYIO TAOJIHILY.
Tabmn 4.

PactBop | AT® | CraproBas CraproBas JHasinenue | Pazmep | Pesynbrar
solute | ATP | xoHueHTpauus | KOHIEHTpauus | Pumps nop bunbTpanuu
cieBa CIipaBa Carriers | Rate

Start conc. L. | Start conc. R
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