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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Mporpammy ovcumnnuHbl paspabotan(a)(n) aoueHT, K.H. Akoenesa I".}0. kadpenpa Mukpobuonormm
NPMub otoeneHue pyHoameHTanbHon MeamumHbl , Yakovleva_Galina@mail.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto NeKUMOHHbIX U CEMUHAPCKUX 3aHSATUIA "duramnonorusa n bruoxnummns membpaH npo- n aykapmot”
ABNAETCS 3HAKOMCTBO C COBPEMEHHbIMW NPencTaBeHNSIMU O MONEKYNAPHOM opraHu3aumm n
PYHKLIMOHMPOBAHUM BUONOTMYECKNX MEMBPAH - XN3HEHHO BaXHbIX KNETOYHbIX CTPYKTYP.
Paccmartpueatotcs NpuHLMIbLI X CTPOEHUS, OCHOBHbIE MYTU MPOHUKHOBEHUS B KNETKY BELECTB,
HeobX0AMMbIX 45 ee HOPMaSIbHOW XU3HeaesTeNbHOCTU, a TaKXe MEXaHU3Mbl Npeobpa3oBaHns v
NCMONb30BaHNS SHEPTK, 3aK/IIOYEHHOW B 9TUX BellecTBax. AHanmampyoTcst cnocobbl nepeaayn m
BOCNPUATUSA KNeTKaMu NHGpoOpMaLnn B BUOE XUMNYECKNX, CBETOBbIX U 3NEKTPUYECKNX CUTHANOB.
Bonbwoe BHMMaHWe ynensetcs COBPEMEHHbIM METOAaM, NO3BONSAIOWNM BOCMPOU3BOLANTb NPOLECCHI,
KOTOpble NpoTekatoT Ha buonornyeckmx MembpaHax, ¢ NCNoNb30BaHMEM UCKYCCTBEHHbIX MOLENENA.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JNaHHas yyebHas oncumnnnHa BktodeHa B pasgen " M2.1B.1 NpodeccroHanbHbIin" 0CHOBHOM
obpasosatenbHoi nporpammbl 020400.68 Bronorns n oTHOCMTCS K AucCuMnAMHaM No Bbibopy.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

3. KomneTteHuuun obyuatowerocsi, popMmupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHUUN

cnocobeH caMoCTOATENbHO NpUobpeTaTb ¢ MOMOLLbBIO

Lndop komMneTeHUUH

OK-6 NHJOOPMAaLIMOHHbIX TEXHONIOrNI 1 NCMONb30BaTh B

(0bLekynbTypHbIE NpakTUYeCKon OesATenbHOCTU HOBble 3HAHUSA N YMEHUS, B TOM

KOMreTeHuun) yucne B HOBbIX 06NacTsX 3HaHWIA, HENMOCPEACTBEHHO He
CBS3aHHbIX CO CQPepon AesATeNbHOCTH.

MK-10 rny6oKo NOHMMAET N TBOPYECKM UCNOMNb3YET B HAYYHON ©

I'IpOI/I3BO,U,CTBeHHO-TeXHOJ'IOI'I/I‘-IeCKOVI 0eATenbHOCTU 3HAHUA

(K';%%ffgﬁxv?:f"b%'e (hyHAAMEHTa/IbHbIX 11 MPUKNafHbIX Pa3Aenos cneunanbHbIx
OVCLUNANH MarncTepCcKon Nporpammei.
MK-2 3HaeT N NCnonb3yeT OCHOBHbIE TEOPUN, KOHLIENUUK U
(npodhbeccuoHanbHbie NPUHUMNbI B n36paHHoi 0bnactn fesTenbHOCTH, CnocobeH K
KOMMEeTeHLMN) CVCTEMHOMY MbILIEHNIO.
CaMOCTOATENbHO aHaNM3MpPyeT NMEIOLLYIOCS MHAPOPMaLNIO,
BbISBNSET (PyHOAMEHTaNbHble NPOOBNeMbl, CTaBUT 3aady u
NnK-3 BbINONHSAET nonesble, nabopartopHbie buonornyeckme
(NpodheccuoHanbHble NCCNenoBaHns NPy PeLLEHN KOHKPETHbIX 3a4a4 no
KOMMeTeHumN) cneumanuaaumm ¢ UCNonb30BaHNEM COBPEMEHHON annapaTypbl

1 BbIMUCNINTENbHBIX CPEACTB, IEMOHCTPUPYET OTBETCTBEHHOCTb
3a Ka4ecTBO paboT ¥ Hay4Hyl0 OCTOBEPHOCTb PE3yNbTaToB.

B pe3ynbTarte OCBOEHNA ONCUNMINHDBI CTYOEHT:

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AUCLUMANHBI COCTaBNSET 3a4eTHbIX(ble) eamHuL(bl) 108 yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLIMMNHBI 3a4€eT BO 2 CEMECTpe.
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Pasnen UX TPYA0EMKOCTb
N Bvcunnn - Comeotpco 2O, (e uaca T opann
Nexumn MpakTuueckumelllaboparopHbie
3aHATUA paboTbi
Tema 1. BeepgeHue.
NcTopus nccneposaHms
Bronormyeckmnx
membpaH. Mogenu
1.|6nomembpaH. Ponb 2 1 2 0 0
mMeMbpaH 1 nx
pa3Hoobpasue.

DyHKUMM BrioMEeMOpaH.

Tema 2. CoBpeMeHHble
noaxonbl K
nccnenoBaHuio
6riomeMbpaH.
BbloeneHve n
xapakTepucTmka
MeMOpPaHHbIX PpaKLNiA.
2.MeTtoabl nccnegoBaHus 2 2 0 4 0
MeMOpPaHHbIX CTPYKTYP.
MeToAabl N3yy4eHus
LVMHaMN4YecKkoro
noBeaeHns
MEMOpPaHHbIX CUCTEM U
nnna-6enkoBbIx
B3anMOLENCTBUNA.

Tema 3. Jlvunuapl
6riomeMbpaH:
Knaccugomnkaums,
cocTaB, CTPYKTypa,
JOM3NKO-XMMUNYECKNE U
AnHammnyeckme
CBOMCTBA, PYyHKLMN. YCTHbI onpoc
3. MHoroobpasaue 2 3 2 2 0
OYHKLMIA MEMBOPaHHBbIX
nunnpos. CocTosiHNe
nMNnaooB B MeMbpaHe.
MeToAabl N3yyeHns
¢oa30BbIX NMepexonos
refnb-XnaKuni Kpuctanm.

YCTHbI ONpocC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 4. VIckycCTBEHHbIe
MeMbpaHbl: YCNOBUS MNX
o0bpasoBaHns n
NCNONb30BaHMNE B
KayeCcTBe MOLENbHbIX
cuctem. Muuennsbi.
MoHoMonekynsipHble
CNov Ha rpaHuue
pasnena a3 Bo3ayx/
Boda nockne
6ucnoiHble MeMbpaHbl
(BJIM). JInnocombl
MembpaHHble 6enku.
Knaccugomkauums,
CTPYKTYpa 1 coyHKLMN
MeMbpaHHbIX 6ENKOB.
PyHKLUMOHaNbHbIE BUAbI
MeMbpaHHbIX 6ENKOB.
CTpyKTypHble 6enku.
TpaHcnopTHbIe 6enku.
benku,
obecneuymsatowwme
4.|HenocpencTeeHHoe 2 5 0 2 0
MEXKNETOYHOe
B3aMMoOencTBue.
Benkw, yyacTeytowme B
nepegaye CUrHanoB oT
OOHWX KNETOK K OpYyruM.
BbligeneHve n ounctka
MeMbpaHHbIX 6ENKOB.
TpeboBaHus K
netepreHTam. Metoabl
O4YUCTKN MEMOPAHHBIX
6enKkos.
XapakTtepucTmka
OYULLEHHDbIX
NHTErpanbHbIX
MeMbpaHHbIX 6enkoB
Yrnesoabl Membpan.
Tvnbl B3aMMooencTems
MEMOpPaHHbIX
KOMMOHEHTOB U NX POSib
B OYHKLIMOHUPOBAHUN
6romembpaH

YCTHbIA Onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Ctpanuua 5 13 22. EiE YHH
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauToOpHOM p

aborTbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tema 5. TpaHcnopt
yepe3 GromemMbpaHbI.
Knaccugomkaums
npoLeccos,
npoTeKarwmx Ha
KNeTOYHbIX MeMbpaHax.
TpaHcnopTHble
npoLecchl, nx
Knaccugomkaums,
6ruonornyeckoe
3HayeHue.
MonekynsapHbii
MexaHn3M nepeHoca
MeTabonnToB 1 MOHOB
yepes3 MeMbpaHy.
NunugHble nopoi:
cTabunbHOCTb ©
NPOHULLAEMOCTb
MembpaH. AKTVBHbIV 1
NacCUBHbIA TpaHCMOopPT,
andpgoyaus.
NoHodopbl.
Wcnonb3oBaHne
noHohopoB B
MeMOpaHHbIX
nccnenoBaHusXx, B
MeauumHe n
B61OTEXHONOTNM.
SHIOOLMTO3 1
9K30LMTO3.
Hecneuundounyecknin
9HO0UUTO3 (MMHOLMNTO3

‘1 gparoumTos). Obwas

XapakTepucTuka u
NHAOYKTOpbI
aHIOouUTO3a.
TpaHcopmauuns
9HIOOLMTO3HOro
maTtepmana. MexaHnambl
aHIOouUTO3a.
Peuwnknnzauus
membpaH. TpaHcunTos
N MEXKNETOYHbIE
KOHTaKTbl.
Cneundpmnyecknii unm
peuenTop-nHayLnpyeMb
9HO0UNTOS.
WNHTepHanuzauns
peuenTtopos. CeoncTea
?00€eTbIX? BE3UKYN N UX
TpaHcdopmauums.
Peuwnknnzauus
peuentopoB. Ocobble

=

Peruct
CtpaHn

pay
Ha

WOHHbI HOMEP
b 13 22.
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

QOyHKLMM ?00eTbIX? Be3UKyn. 9K30umnTo3. Tunbl cekpeumnmn Bewects. CBONCTBA CEKPETOPHbIX KNETOK.
MexaHn3mbl ak3ounTo3a. MonekynsipHble MexaHM3Mbl cekpeLmmn benkos bakTepuii.

TecTmpoBsaHune
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 6. [NpeBpalieHve
aHepruu B
6riomeMbpaHax.
MembpaHHble
npeobpasoBaTenu
aHeprun. NoHHble
HacoCbl, MONEKYNSPHbIE
ceoncTea. Na,
K-AT®daza n Na-Hacoc.
AT® kak perynatop
aKTVMBHOMO TpaHcnopTa
noHos Na n K.
XapakTtepucTuka
cybCcTpaTHoOro LueHTpa.
6.[MexaHu3m conpsixeHus 2 7-8 0 2
rngponusa AT® un
aKTVMBHOMO TpaHcnopTa
Ca2+ npwn paborte
Ca-Hacoca.
OnvromepHas
CTPYKTYpa NOHHbIX
HacoCoB.
Bronornyeckas ponb
MNOHHbIX rpaaneHToB.
NoHHbIe KaHanbl.
BbligeneHve, oynctka un
PEKOHCTPYKLUNS
6enKoBbIX KOMMOHEHTOB.

0 YCTHbI Onpoc

Tema 7. MembpaHHble
peLenTopbl.
Peuentopbl.
AUETUNXONNHOBLIE
peuenTopbl
7.HNKOTOHOBOIO " 2 9 2 0 0
MYCKapWHOBOIO TUMOB.
Ponb peuentopos u
MOHHbIX KAHanoB BO
B30MMOLENCTBUE
KNeTku co cpenomn.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 8 ns 22. 111 yHlf[
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 8. MexaHun3mbl
mMoauncomnkaunm
KOMMOHEHTOB
6riomembpaH npu
naronornyecknx
COCTOSIHUSAX: PONb
KNCNOPOAHbIX
metabonmTos. Cuctemsl
reHepauuu n
YyTUAN3aUnM aKTUBHbIX
doopm Kmucnopona
(A®K) 1 npoaykToB
NnepoKCcuaHOro
OKWUCNEHNs NNNUOoB
(MON). Yuactne A®K B
nenkoumMTapHoOM B3pblBe
N CUHTE3Ee
npocrtarnaHamHoB. ADK
n npoaykTbl NOJT kak
CUrHanbHbIe MONEKYbI.
HapyweHns
MeMOpaHHbIX CTPYKTYP,
CBSI3aHHbIE C
NoBblLEHNEM
g [KOHLeHTpauuu A®DK.
"ICTPYKTYpHO-(PYHKLIMOHA 'IngIe
mMoauncomnkaunm
MONEKYNAPHbIX
KOMMOHEHTOB
6riomemMbpaH noa
BO34EeNCTBNEM
JPU3NKO-XMMUNYECKNX
areHToB.
doToxmmmnyeckme un
pagnaunoHHO-XnMmyeekye
npespateHns
KOMMOHEHTOB
6uomembpaH B
yCNnoBuMsaX pasfivyHoro
MUKPOOKPYXEHWSI.
Y®-mHoyumposaHHble
N3MEeHeHNs
CTPYKTYPHO-QOYHKLIMOHAJ]bHOrO
COCTOSAHUS
MeMbpaHOCBSA3aHHbIX
aueTunNXonuHacTepasbl
n Na+, K+- AT®a3sbl B
NPUCYTCTBUM
HEKOTOPbIX XMMUYECKNX
MOANCONKATOPOB

Tema . Ntorosas 3a4yeTt
" |dopma KoHTpoOnNA 2 0 0 0

10-13 P ) 0 TecTmpoBsaHune

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanuua 9 us 22. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ovcumnnnmHel "dusmonorus n 6uoxmmmns MembpaH npo- 1 sykapuot"; 020400.68 Evonorus; goueHT, K.H. Skosnesa I.10.

Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 10 12 0

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. BBepeHue. UcTtopust uccnepoBaHust bmonorndeckux membpaH. Mogenu 6momembpaH.
Ponb Mem6paH n nx pazHoobpasme. PyHKUUM 6uomembpaH.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

WNcTopus nccnenosaHusi bronornyecknx MembpaH. PassuTie npenctaBneHunii o0 CTpyKTypHOM
opraHusaumm 6nomembpaH. Mogenn 6uomembpan: daHmannm n JascoHa, PobepTcoHa, CuHrepa u
HukonbcoHa u op. Ponb MembpaH 1 ux pasHoobpasue. PyHkLun 6uomembpaH.

Tema 2. CoBpeMmeHHble Noaxoabl K UccnenosaHuio 6momembpaH. BoioeneHue v
XapakTepucTuka MembpaHHbIX copakumui. MeToabl uccnenoBaHUst MEMOPaHHbIX CTPYKTYP.
MeToabl U3yyeHUs1 AUHAMUYECKOro NoBeAeHUss MEMOPaHHbIX CUCTEM M NUNUA-6enKoBbIX
B3auMo0enCTBUMN.

npakTudeckoe 3aHsitne (4 yaca(os)):

CoBpeMeHHble Noaxoapl K nccnenoBaHunio bruomembpaH. BoloeneHne n xapaktepucTtmka
MeMOpaHHbIX ppakuuii. Metoobl nccnenoBaHns MeMOpaHHbIx CTPYKTYp. dudpakums
PEHTrEeHOBCKUX NyYei.. ANeKTPoHHAs Mnukpockonusa.MeTtoabl U3y4eHus AMHaMU4ecKoro noseneHus
MeMOpPaHHbIX CUCTEM M NMNA-6enkoBbiX B3auMoaeincTemin. MMKkpoBS3KOCTb MEMOPAH U
NPUMEHNMOCTb MEMOPaHHBIX 30HA0B. DNEKTPOHHbIV NapamMarHUTHbIA pe3oHaHc (ST1P).
Lenonapusauns pnyopecueHummn. AnepHo-MarHuTHbIN pe3oHaHc (AMP). Meton kpyrosoro
anxpomsma. Metog ckaHupytower kanopumetpun. dnyopecueHTHas CnekTpOCKOMNus.

Tema 3. Jiunuabl 6uomeMbpaH: knaccudurkaums, coctaB, CTPYKTypa, oM3nKo-Xxummyeckue u
AVHamuyeckue ceBomctBa, pyHKkumMn. MHoroobpasue doyHKLUIN MEMOPaHHbBIX TMNUAOO0B.
CoctosiHne nunNupoB B MeMbpaHe. MeToabl n3dyyeHus ¢ha3oBbiX Nepexonos refb-Xuakun
Kpucrtann.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Nunnabl 6uomemMbpaH: knaccudprkaums, cocTas, CTPYKTypa, or3nKO-XMMNYECKME N AMHAMUYECKME
CBOICTBaA, GoyHKLMKN. Knaccmgpukaumsi, coctas 1 CTpyKTypa nmnnaos memobpaH. MUHOpHble
KOMMOHeHTbl. MHoroobpasune goyHKLUMIn MEMOPaHHbIX M LO0B.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CocTtosiHne nunmaoos B MembpaHe. CTpykTypoobpasoBaHue nunuaos. dasosble nepexonbi.
Buonornyeckoe 3HaveHne nunuaHoro nonmopdgusma. buonormnyeckoe 3aHavyeHe oasoBoro
nepexoga. Metoapl n3ydyeHns pasosbiX NepexonoB renb-xuakum kpuctann. dudppakumns
PEHTIFEHOBCKUX Ny4en n HeMTpoHOB. MeTon amdpepeHunanbHON CKaHNPYOLWER KanopuMeTpum
(OCK) MeToapbl ¢ nCNonb3oBaHNEM MONEKYNSPHBIX 30HO0B (CONYOPECUEHTHbIX U CAVHOBbIX).
Cnextpockonusa 1H-AMP. ®usnyeckne metoabl M3y4eHns NMnmMaHoOro nonmmopdmama.
OneKkTpoHHas Mukpockonusa. Meton 3amopaxumeaHug-ckanbiBaHns. MeTon HeratuBHOro
KOHTpacTupoBaHus. KpnoanektpoHHasa Mukpockonus. . Metog 31P-AMP.

Tema 4. UckyccTBEeHHble MeMOpaHbl: YCNnoBusi MX 06pa3oBaHUs U UCNO/Ib30BaHUE B KayecTBe
MoaenbHbiX cucteM. Muuennbl. MOHOMONEKYNsApPHbIE C/IOU Ha rpaHuue pa3sgena cas Bo3gyx/
Bopaa lNMnockue 6ucnomHbie mem6panbi (BJ/IM). Jiunocombl MembpaHHble 6enku.
Knaccudpukaums, ctpyktypa n oyHKLMMN MeMOpaHHbIX 6enKoB. PYyHKLMOHaNbHbIE BUAbI
MeM6paHHbIX 6enkoB. CTpyKTypHble 6enku. TpaHcnopTHble 6enku. Benku, o6ecneunsaroLime
HenocpencTBeHHOE MeXK/1IeTOUHoe B3aumoaencteue. benku, yyacteyrowime B nepenade
CUrHanoB OT OOHMUX KNETOK K apyrum. BolopeneHue n ouncrtka MembpaHHbIX 6€enKOoB.
TpeboBaHus K petepreHtam. MeToabl ouMcTKM MeMbpaHHbIX 6enkoB. XapakTepuctuka
OYMLLLEHHbIX MHTErpasnbHbIX MeMOpaHHbIX 6enkoB Yrnesoabl MembpaH. Tunbl
B3aMMOAENCTBUS MEMOPaHHbIX KOMMOHEHTOB U UX POJib B (PYHKLMOHMpPOBaHUM 6uoMeMbpaH

npakTnyeckoe 3aHsitne (2 4aca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 10 n3 22. 111 VHI:I
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Mporpamma ovcumnnnmHel "dusmonorus n 6uoxmmmns MembpaH npo- 1 sykapuot"; 020400.68 Evonorus; goueHT, K.H. Skosnesa I.10.

Ycnoeusi 06pa3oBaHnsi UICKyCCTBEHHbBIX MEMOpaH 1 NX UCMONb30BaHUE B KAYECTBE MOAENbHbIX
cucteM. Muuennbl. MoHOMONEKYNSIPHbIE CNOW Ha rpaHuue pasaena goas Bosayx/ Boaa lMnockue
6ucnoiiHble Membpatbl (BJIM). Jlnnocombl MembpaHHble H6enku. Knaccundomkaums, CTpykTypa u
oyHKLMN MeMBpaHHbIx 6enkoB. PyHKUMOHaNbHbIE BUAbl MeMOpaHHbIX 6enkoB. CTPYKTypHble BENKN.
TpaHcnopTHble 6enku. benku, obecneynBarowme HENOCPELCTBEHHOE MEXKIETOYHOE
B3aumogeicTeme. benku, yyacTteytowme B nepenaye CUrHanoB OT OOHMX KNETOK K APYriM.
BbloeneHvne n ounctka membpaHHbix 6enkoB. TpeboBaHus Kk getepreHtaM. Metoabl 04MCTKN
MeMbpaHHbIx 6efKoB. XapakTepucTka O4NLWEHHbIX MHTErpanbHbiXx MeMOpaHHbIX 6enkoB Yrnesonbl
MeMmbpaH. Tunbl B3anmMoaeincTenst MeMOpPaHHbIX KOMMIOHEHTOB U X POJb B OYHKLMOHNPOBAHMM
6romembpaH

Tema 5. TpaHcnopT Yepe3 6MomembpaHbl. Knaccudmkaums npoueccoB, NpoTeKaloLwWmux Ha
KNeTouHbIXx MeMbpaHax. TpaHCNOpPTHbIE NpoLEeCcChl, UX Knaccudpukauus, buonornyeckoe
3HauyeHue. MonekynsipHbIi MEXaHU3M NnepeHoca MeTabonuToB U MOHOB Yepe3 MeMOpaHy.
NunupoHble Nopbl: CTabUNbHOCTb U NPOHULLAEMOCTb MEMOpPaH. AKTUBHbINA U NacCUBHbIN
TpaHcnopTt, auddy3us. MoHodopbl. Ucnonb3oBaHne NOHOKOPOB B MEMOPaHHbIX
nccnenoBaHUsIX, B MeAULIMHE U 6MOTEXHONOrMK. DHOO0LMTO3 U 3K30LUTO3.
Hecneuundnuecknn aHaoumTo3 (NMHOLMTO3 U dharoumnTos). ObLas xapakTepucTuka u
MHAOYKTOPbI 3HgouuTo3a. TpaHcdopmaums aHAOLUTO3HOro MaTtepuana. MexaHu3mbl
aHpouuto3a. Peunknusauus mem6paH. TpaHCLMTO3 U MEXK/IETOUYHbIE KOHTaKTbl.
Cneuundouyeckum unm peuentop-MHAyLUpPyeMblin aHOoUUTO3. UHTepHanu3auus peLenTtopos.
CsouctBa ?04eTbiX? Be3UKYN U ux TpaHcdopmaums. Peunknusaums peuentopoB. Ocobble
byHKUMM ?oaeTbIX? Be3UKYN. IK30UuMTO3. TUnbl cekpeuun BeLl,ecTs. CBONCTBa CEKPETOPHbIX
Kknetok. MexaHu3mbl ak3ouuTo3a. MonekynsipHbie MEXaHU3Mbl cekpeLumn 6enkoB 6akTepun.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Knaccndgomkaumsa npoueccos, NpoTekatowwmx Ha KNeTouHbix MembpaHax. TpaHCnopTHbIE MPOoLEecChl,
Nx Knaccugoukaums, bruonornyeckoe 3HaveHve. MonekynspHblli MEXaHU3M nepeHoca MeTabonnTos u
NOHOB Yepe3 MembpaHy. JiunuaHbie Nopbl: CTabuNbHOCTb U MPOHMLAEMOCTb MeMOpPaH. AKTUBHBIV 1
MaCCUBHbIA TpaHCNopT, Anddpy3us. MioHogopsl. Micnonb3oBaHne NOHOOPOB B MEMOPaHHbIX
nccnepoBaHusix, B MeauUmMHe 1 GMotTexHonornn. SHAoOUMTO3 1 aKk30unTo3. Hecneundmyeckuii
9HOOUMTO3 (MMHOUMTO3 1 cparountos). Oblwas xapakTepmucTuka n MHOYKTOpbl 3HAOUMTO3A.
TpaHcopmauns aHAOUMTO3HOrO MaTepuana. MexaHmambl aHLoUMTO3a. Peuunknuaaums membpaH.
TpaHCcumnTo3 N MEXKNEeTOYHble KOHTakTbl. Cneunguyecknin nnu peuentop-nHOyLnpyeMbIi
sHOounTo3. NIHTepHanusauns peuentopos. CBoicTea ?04eTbiX? BE3UKYN M UX TpaHCcopMaLms.
Peunknunzauuns peuentopos. Ocobble chyHKLMN ?00eTbIX? BE3UKYN. DK30UMTO3. TUMbl CEKPELIMM
BewecTB. CBONCTBA CEKPETOPHbIX KNeTok. MexaHuambl ak3oumntosa. MonekynsipHble MexaH13mbl
cekpeumun benkos bakTepuii.

Tema 6. MpeBpaLLeHne aHeprum B BuomembpaHax. MembpaHHble Npeobpa3oBarenun aHepruun.
MoHHble Hacocbl, MonekynsipHble ceonctBa. Na, K-ATda3a u Na-Hacoc. ATP kak perynsatop
aKTMBHOro TpaHcnopta noHoB Na u K. Xapaktepuctuka cybctpatHoro ueHTtpa. MexaHuam
conpsixeHus rmgponusa AT® n akTMBHOro TpaHcnoprta Ca2+ npu pabore Ca-Hacoca.
OnuromepHasi CTPYKTypa MOHHbIX HacocoB. Buonoruyeckast posib MOHHbIX FPaAVEHTOB.
MoHHble KaHanbl. BbloeneHne, ouncTka n PeKOHCTPYKLUSA 6eNKOBbIX KOMMNOHEHTOB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

MembpaHHble npeobpa3oBaTtenu aHeprun. VIoHHble Hacochl, MOnekynsipHbie cBoincTea. Na,
K-AT®daza n Na-Hacoc. ATD kak perynatop aktuBHoro tpaHcnopta noHos Na n K. XapaktepucTtuka
cybcTtpartHoro ueHTpa. MexaHnam conpsixeHns rugponmda ATD n aktuBHoro TpaHcnopta Ca2+ npwu
pabote Ca-Hacoca. OnuromepHasi CTpykTypa MOHHbIX HAcOCOB. buonornyeckasi ponb NOHHbIX
rpagoneHToB. MloHHbIe KaHanbl. BoloeneHue, o4nctka n peKoHCTPyKLmMS 6enKOBbIX KOMMOHEHTOB.

Tema 7. MembpaHHble peuentopbl. Peuentopbl. ALETUIXONIMHOBbIE PeL.enTopbl HUKOTOHOBOIO
M MyCKapuHOBOIro TMnoB. Ponb peLenTopoB U MOHHbIX KaHanoB BO B3OUMOOENCTBUE KNEeTKN
CO cpepnon.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

ALeTunxonMHOBbIE PeLenTopbl HUKOTOHOBOMO Y MyCKap/vHOBOro TUMNOB. Ponb peuenTtopoB v MOHHbIX
KaHanos BO B30MMOAENCTBUE KNETKN CO CPenomn.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Crtpanunua 11 n3 22. il VHI:I
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Mporpamma ovcumnnnmHel "dusmonorus n 6uoxmmmns MembpaH npo- 1 sykapuot"; 020400.68 Evonorus; goueHT, K.H. Skosnesa I.10.

Tema 8. MexaHu3Mbl MOaUMKaLMN KOMIMOHEHTOB OMOMeMOpaH Npu NaTonornyeckmnx
COCTOSIHUSAIX: POJib KUCNOPOAHbIX MeTabonuToB. CUCTEMBI reHepaLumn 1 yTUNnM3aumm akTMBHbIX
copm kucnopona (ADPK) n npoayktoB nepokcuaHoro okucneHmsa nunmuaos (MOJ1). Yuactue
A®K B nerkouutapHOM B3pbiBe U CUHTe3e npoctarnaHguHoB. A®K v npoaykTbl NMOJ kak
CUrHanbHble Monekysbl. HapyweHus MeMObpaHHbIX CTPYKTYP, CBsi3aHHble C NOBbILLEHUEM
KoHueHTpauun APK. CTpyKTypHO-pyHKLMOHaNbHble MOAU(MKaLUN MONEKYNSIPHbIX
KOMMOHEHTOB 6MoMemMbpaH noa Bo3pencremem dousnko-XMmMnM4eCckmnx areHToB.
doToxmmMmnyeckue U paguaLmoHHO-XUMUYeeKue npespaLLeHnss KOMNOHeHTOB 6uomeMbpaH B
YCNOBUSAX Pa3NIM4HOro MUKPOOKpPYXeHns. Y D-uHAyLMpoBaHHble U3MEHEHUSA
CTPYKTYPHO-PYHKLMOHANIBHOIO COCTOSIHUSI MEMOpPaHOCBSA3aHHbIX aLeTUNXOIMHAcTepasbl U
Na+, K+- AT®da3bl B N(pUCYTCTBMU HEKOTOPbIX XMMUYECKUX MoaucukaTtopos

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CuncTeMbl reHepaunn 1 yTunmsaumm akTueHbIx oopM kucnopoga (APK) n npooykTtoB NepPOKCMAHOro
okucneHns nunngos (MOJT). Yuactne ADK B nenkoumTapHOM B3pbiBE Y CUHTE3€E NpocTarnaHanHOB.
ADK n npoaykTbl MOJ1 kak curHanbHble Monekynbl. HapylweHns MeMbpaHHbIX CTPYKTYpP, CBSA3aHHbIE
C NoBblWeHneM KoHueHTpaumum ADK.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CTPYKTYPHO-GOYHKLMOHA IbHbIE MOAMGOMKALIMM MONEKYNSIPHBIX KOMMOHEHTOB BrioMeMbpaH nofa
BO3OENCTBUEM (DUIUKO-XMMUYECKMX areHToB. POTOXMMUYECKME 1 paanaunOHHO-XMMMYeeKme
npeBpaLleHnsi KOMNOHEHTOB BrioMeMbpaH B YCNOBUSIX Pa3NNYHOIO MUKPOOKPYXEHUS.
Y®-nHayunpoBaHHbIE NUBMEHEHNS CTPYKTYPHO-QOYHKLMOHANIBHOIO COCTOSIHUS MEMOPaHOCBA3aHHbIX
auetmnnxonuHactepasbl n Na+, K+- ATdasbl B NpUCyTCTBUN HEKOTOPbLIX XMMUYECKNX
mMoaundurkaTopos

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUUMNINHBI (MOLYNSA)

Buabi
Hepens | camocTtositenbHoM [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTyOEHTOB

DopMbl KOHTPONS
CaMoCTOATEeNbHOMN
paboTbl

N Paspen

OuvcumnnuHbl CemecTp

Tema 2. CoBpeMeHHblIe
noaxonbl K
nccnenoBaHuio
6riomembpaH.
BbloeneHve n
xapakTepucTuka
MeMOpPaHHbIX opakLNiA.
2.MeToapbl nccnenosaHus 2 2
MeMOpaHHbIX CTPYKTYP.
MeTtonbl n3yyeHuns
LMNHAMNYECKOoro
noseaeHust
MeMOpPaHHbIX CUCTEM U
nnna-6enkoBbix
B3anMOOEeNCTBUNA.

noaroToBka K

YCTHOMY OMpOCy 20 YCTHbIA OnpocC

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Ctpanunua 12 n3 22. il YHI:I
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 4. VIckyCcCTBEHHbIE
MeMbpaHbl: yCNOBUS UX
06pa3oBaHns n
NCMNONb30BaHNE B
KayecTBe MOLE/bHbIX
cuctem. Muuennsil.
MoHoMonekynsipHble
CNoW Ha rpaHumue
paszena ¢as Bo3ayx/
Boaa lnockne
6u1cnoiHble MeMbpaHsl
(BJIM). JTunocombl
MembpaHHble 6enku.
Knaccudomkauus,
CTPYKTYpa 1 pyHKLMM
MeMbpaHHbIX 6efKoB.
dDyHKLMOHaNbHbIE BUAbI
MeMbpaHHbIX 6enKoB.
CTpyKTypHble 6enku.
TpaHcnopTHbIe H6enku.
benkn,
obecneynBaiowme
4.|HenocpencTBeHHoe 2 5
MEXKNEeTo4YHOoe
B3auMOOeuncTBue.
Benkn, yyacteytowme B
nepenaye CUrHanoB ot
OOHUX KNETOK K APYruM.
BblgeneHve n ounctka
MeMbpaHHbIX 6enKoB.
TpeboBaHuMs K
netepreHtam. Metogbl
O4YMCTKN MEMDOPAHHbIX
6enKkos.
XapaktepucTmka
OYULLEHHbIX
NHTErpanbHbIX
MeMbpaHHbIx 6ekoB
Yrnesoabl Mmembpan.
Tunbl B3anMooencTems
MeMOpPaHHbIX
KOMMOHEHTOB W NX POnb
B PYHKLIMOHNPOBAHUN
6romemMbpaH

noaroToBka K
o4roTtoBka 12

THbI
YCTHOMY Onpocy yc onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Ctpanunua 13 n3 22. — o
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Paspen
AncumnnuHbl

CemecTp

Buabi
Hepens | camocTositenbHoM
cemecTpa paboTbl
CTYLEHTOB

TPynoOeMKOCTb
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 5. TpaHcnopt
yepes GromMeMbpaHbI.
Knaccugomkauns
NpOoLLeCCOoB,
npoTeKarowWwmx Ha
KNeTo4HbIX MembpaHax.
TpaHcnopTHble
NpOLECChI, NX
Knaccudomkaums,
bruonorunyeckoe
3Ha4eHue.
MonekynapHbli
MEXaHu3m rnepeHoca
MeTabonmMToB 1 NOHOB
yepes3 MeMbpaHy.
JNTvnngHble nopsi:
cTabnnbHOCTb ”
NPOHNLAEMOCTb
MeMbpaH. AKTVUBHbIIA 1
MaCCVBHbIA TPAHCMOPT,
Andppy3mns.
VoHodbopbl.
Mcnonb3oBaHne
NOHO(POpPOB B
MeMbpaHHbIX
nccnenoBaHusIx, B
MeauuMHE 1
B1OTEXHONOTUN.
SHOOUNTO3 U
9K30UMTO3.
Hecneumngomyecknin
9HO0UMTO3 (MMHOUMUTO3

‘I gparoumTosd). Obwas

xapakTtepucTuka u
NHOYKTOpPbI
SHOOUMTO3A.
TpaHcopmaLms
SHOOUMTO3HOro
maTtepuana. MexaHn3mbl
SHOOUMTO3A.
Peuwnknuaauusa
MembpaH. TpaHcunTos
N MEXKNETOYHblEe
KOHTaKTbI.
Cneundpuyeckuin nnm
peLenTop-nHayLMpyembl
SHOO0UNTOS.
WNHTepHanusauus
peuentopos. CBoncTea
?00eTbIX? BE3UKYN N NX
TpaHcdopmaums.
Peuwnknuaauusa
peuenTtopoB. Ocobble
doyHKLMM ?00eTbIX?
BE3UKyN. OK30UMTO3.

=c

Peructp
CrpaHnuy

ALY
a1

OHHbIN HOMEpP
# 13 22.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Tunbl cekpeuunn BewecTs. CBOMNCTBA CEKPETOPHbIX KNeTok. MexaHnambl ak3oumntosa. MonekynsipHble

MEXaHn3Mbl cekpeunmn 6enkoB HakTepuii.

noaroToBka K

1 TecTnpoBaHue
TeCTnpoBaHUIoO 0 ecTpo
PeructpaunoHHblii Homep e PAEKTPO/HHBH
Ctpanunua 15 n3 22. Il YHHBEPQHTET
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl CemecTp

Tema 6. [NpeBpaueHue
aHeprum B
6riomembpaHax.
MembpaHHble
npeobpasoBatenu
aHeprun. NoHHble
HacoCbl, MONEKYNSPHbIE
csoricTtea. Na,
K-AT®aza n Na-Hacoc.
AT® kak perynatop
aKTMBHOrO TpaHcnopTa
noHos Na n K.
XapaktepucTuka
cybCcTpaTHOro LieHTpa.
6.MexaHn3m conpsxeHus | 2
rmgponusa AT n
aKTMBHOrO TpaHcnopTa
Ca2+ npwu paboTte
Ca-Hacoca.
OnuromepHas
CTPYKTYpa NOHHbIX
HacOoCOB.
Bronornyeckas ponb
MNOHHbIX FPaaNEHTOB.
NoHHble kaHanbl.
BblogeneHue, ounctka un
PEKOHCTPYKLUNS
6enKOoBbIX KOMMOHEHTOB.

7-8 noaroToBka K

YCTHOMy ONPOCY 12 YCTHbI ONpocC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 16 n3 22. 111 yHlf[
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MporpamMma aucumnnvHbl "®dusnonorus u 6roxmummns membpaH npo- 1 aykapuot"; 020400.68 Buonorus; aoueHT, K.H. Akosnesa I.10.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 8. MexaHn3Mmbl
mMoaudpomkaLmnm
KOMMNOHEHTOB
6riomembpaH npu
naTonornyecknx
COCTOSIHUSAX: POJb
KNCNOPOOHbIX
metabonutos. Cuctembl
reHepaumm un
yTUNM3aumm akTUBHbIX
doopM Kuncnopona
(A®PK) 1 npooykToB
NepoKCUOHOro
OKUCNEHNs NNUO0B
(MOJ). Yyactne A®K B
nenkoumMTapHOM B3pblBE
N CUHTE3E
npoctarnaHgnHos. ADK
n nponykTbl MOJ1 kak
CUrHanbHble MONEKY/bI.
HapyweHus
MeMOpPaHHbIX CTPYKTYP,
CBSI3aHHbIE C
MOBbIWEHNEM
g [<oHUeHTpauum ADK. 10-13 |TOAroTOBKa K
"|CTPYKTYpPHO-PyHKLMOHA anae TECTUPOBAHWUIO
mMoaudomkaLmnm
MONEKYNSPHbIX
KOMMNOHEHTOB
6romeMbpaH nog
BO34eNCTBNEM
JPU3NKO-XUMUNYECKNX
areHToB.
doToxmmmnyeckme un
pagnaunoHHO-xMu4eekpe
npespaleHns
KOMMNOHEHTOB
6riomembpaH B
YyCNnoBMsAX pasfiMyHoro
MUKPOOKPYXEHWS.
Y®-1HOyuMpoBaHHbIe
N3MEHEeHNs
CTPYKTYPHO-GOYHKLIMOHAS]bHOIO
COCTOSIHUS
MeMbpPaHOCBS3aHHbIX
aueTUNXoNuHacTepasbl
n Na+, K+- ATdasbl B
NPUCYTCTBUM
HEKOTOPbIX XMMUNYECKNX
mMoaMdmnKaTopoB

Ntoro 74

20 TecTupoBaHue

5. O6bpa3oBarenbHble TEXHONOMUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Ctpanunua 17 ns 22. il VHITI
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Mporpamma ovcumnnnmHel "dusmonorus n 6uoxmmmns MembpaH npo- 1 sykapuot"; 020400.68 Evonorus; goueHT, K.H. Skosnesa I.10.

Mpu NpoBeneHNM NEKUMIA N NPaKTUYECKUX 3aHSATUIA (CEMMHAPOB) NCMONb3YIOTCS KakK TPaanLMOHHbIE
(nekumn n ceMnHapcKue 3aHSTUS C UCMONb30BaHNEM METOAMYECKUX MaTepmanos) Tak u
MHHOBALMOHHblEe 06pa3oBaTefibHble TEXHONOMUN: BbINONHEHNE psifa NPaKTUYECKUX 3aHSATUI C
NCMONb30BaHNEM MYNbTUMEANAHBIX MPOrpamMM, BKIHOHAKOWMX NOATOTOBKY W BbICTYNNEHNE CTYAEHTOB
Ha CEMUHAPCKMX 3aHSATUSIX C POTO- 1 BuAeoMatepmanamm no npeanoxXeHHom TemaTuke.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTu, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUS AUCLMNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHue. Uctopust uccnepoBaHust bmonorndyeckux membpaH. Mogenu 6momembpaH.
Ponb Mem6paH n nx pazHoobpasme. PyHKUUM 6uomembpaH.

Tema 2. CoBpeMeHHble Noaxoabl K uccnenoBaHnio 6uomembpaH. BoipeneHune n
XapakTepucTuka MembpaHHbIX cppakuun. Metoabl uccnenoBaHusi MeMOpPaHHbIX CTPYKTYP.
MeToabl N3y4yeHUsi UHAMUYECKOrO NoBeaeHNs1 MeMOpaHHbIX CUCTEM U NMUNNA-6eNKOBbIX
B3aMMO4eNCTBUN.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Tema 3. JlIunuabl 6uomeMbpaH: knaccucpurkaums, coctaB, CTPYKTypa, oM3nKo-Xxummyeckue u
AVHamuyeckue ceomctBa, pyHkuun. MHoroobpasue doyHKLUIN MEMOPaHHbIX NMNNAOO0B.
CoctosiHue nunupoB B MembpaHe. MeToabl n3yyeHus ¢ha3oBbiX Nepexonos refib-Xuakun
Kpuctann.

YCTHbIi OMPOC , NPMMEPHbIe BOMPOChHI:

Tema 4. UckyccTBeHHble MeMOpaHbl: YCNOBUSA UX 06pa3oBaHUs M UCMONb30BaHME B KayecTBe
MogaenbHbix cuctem. Muuennbsl. MOHOMONEKynsipHbie COU Ha rpaHuue pa3saena das Bo3ayx/
Boaa lNMnockue 6ucnonHbie Membpanbl (BJIM). Jiunocombl MembpaHHbie 6enku.
Knaccudomkaums, ctpyktypa u oyHKLUN MeMbpaHHbIX 6enKoB. PYyHKLMOHaNbHbIEe BUAbI
MeMObpaHHbIxX 6enkoB. CTpyKTypHble 6enkun. TpaHcnopTHblie 6enku. benku, obecneunsatowme
HenocpeacTBeHHOEe MeXK/IeTouHoe B3aumonencreme. benku, yyacteyowme B nepepade
CUrHaNnoB OT OQHUX KNEeTOK K Apyrum. BoigeneHme n ounctka MeMbpaHHbIX 6enKoB.
Tpeb6oBaHus K getepreHTaMm. MeToabl 0UMCTKM MEMOpaHHbIX 6enkoB. XapakTepucTuka
OYMLLLEHHbIX MHTErpanbHbIX MeMOpaHHbIX 6enkoB Yrnesonbl MemMbpaH. Tunbl B3aumMoaencTBus
MeMOpaHHbIX KOMMOHEHTOB U UX POJib B (PYHKLLMOHUPOBaAHMN BuomembpaH

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

Tema 5. TpaHcnopT Yepe3 6MomembpaHbl. Knaccudmkaums npoueccoB, NpOoTeKaloLWmuX Ha
K/1eTO4YHbIX MeMOpaHax. TpaHCNOPTHbIE Npouecchbl, X Knaccudoukaumsa, buonormyeckoe
3HayeHue. MonekynsipHbIi MeXaHU3M nepeHoca MeTaboNMTOB U MOHOB Yepe3 MeMOpaHy.
NunngHble Nopbl: CTabUIbHOCTL M NMPOHNLLAEMOCTb MeMOpaH. AKTUBHbIA M NACCUBHbIN
TpaHcnopTt, auddy3us. MoHodopbl. Ucnonb3oBaHne MOHOCGPOPOB B MEMOpPaHHbIX
nccnenoBaHUsX, B MeauUMHe N OMOTeXHONOrMK. AHAOLUTO3 U 3K3ouuTo3. Hecneundomuueckum
3HA0UMTO3 (MMHOLMTO3 1 charoumto3s). ObLLas xapakTepucTukKa U MHAYKTOPbl 3HA0LMTO3a.
TpaHcdopMmauusa aHAOUUTO3HOro Marepuana. MexaHuambl aHgouuTo3a. Peunknmnsaums
MeMOpaH. TpaHCLMTO3 U MEXKJ/IETOUYHbIe KOHTaKTbl. Cneuundnueckum nnm
peuenTop-uHAyLUpyembin aHaounTo3. UHTepHanusauus peuentopos. CBoncTea ?04eTbix?
Be3UKyN U nx tpaHccdopmaums. Peumknnsaums peuentopoB. Ocobble hyHKUUM ?048eTbIX?
Be3MKyN. IK30uuTo3. TUnbl cekpeuunm Bewects. CBONCTBa CEKPETOPHbIX KneTok. MexaHu3mbl
ak3oumto3a. MonekynsipHble MEXaHU3MbI ceKpeLumn 6enkoB 6akTepun.

TecTnpoeaHune , npmMMepHbIie BOMpoOChl:

Tema 6. MpeBpaLL,eHne aHeprum B GuomembpaHax. MembpaHHble npeobpa3oBaTtenu aHepruu.
MoHHbIe Hacocbl, MonekynsapHble ceoncTtBa. Na, K-ATdaza un Na-Hacoc. AT® kak perynsitop
akTuMBHOro TpaHcnopta noHoB Na u K. XapakrepucTtuka cybctpartHoro ueHTpa. MexaHusm
conpsixeHus rugponusa ATP n aktmHoro TpaHcnopta Ca2+ npm pabote Ca-Hacoca.
OnuromepHasi CTpyKTypa MOHHbIX HacocoB. buonornyeckasi posib MOHHbIX rPaAVEHTOB.
MoHHble KaHanbl. BbloeneHne, ouncTka n peKOHCTPYKLUS 6€N1KOBbIX KOMMNOHEHTOB.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 7. MembpaHHble peuentopbl. Peuentopbl. ALETUIXONTMHOBbIE PeLL.enTopbl HUKOTOHOBOIO
M MyCKapuHOBOIro TMnosB. Ponb peLenTopoB U MOHHbIX KaHanoB BO B3OUMOOEeNCTBUE KNeTKn co
cpenomn.

Tema 8. MexaHu3Mbl MoauMKaLMN KOMIMOHEHTOB OMOMeMOpaH Npu NaTonornyeckmnx
COCTOSIHUSIX: POJiIb KUCNIOPOAHbIX MeTabonuToB. CUCTEMBI reHepaLumn 1 yTUNnM3aumm akTUBHbIX
copm kucnopona (APK) n npoayktoB nepokcuaHoro okucneHmsa nunmaos (MOJ1). Yuactue
A®K B nenkouuTapHOM B3pbiBe U CUHTe3e npoctarnaHamHoB. ADK u npoaykrtbl MOJ1 kak
CUrHanbHble Monekysnbl. HapyweHus MeMbpaHHbIX CTPYKTYP, CBsi3aHHble C NOBbILLEHUEM
KoHueHTpauun ADPK. CTpyKTypHO-pyHKLMOHaNbHble MOAUGMKaLUN MONEKYNSIPHbIX
KOMMOHEHTOB 6MoMemMbpaH noa Bo3pencremem ousnkKo-XMuMnM4eCckmux areHToB.
doToxmmmnyeckue U paguaLmoHHO-XUMUYeeKme npespaLLeHnss KOMNOHeHTOB 6uomeMbpaH B
YCNOBUSAX Pa3NIM4HOro MUKPOOKpPYXeHUs. Y D-uHAyLMpOoBaHHble U3MEHEHUSA
CTPYKTYPHO-PYHKLMOHANIBHOIO COCTOSIHUS MEMOpPaHOCBSA3aHHbIX aLeTUNXOIMHAcTepasbl U
Na+, K+- AT®a3bl B (pPUCYTCTBMU HEKOTOPbIX XMMUYECKUX MoaucukaTtopos

TEeCTUpPOBaHWE , NPUMEPHbIE BONPOChI:
Tema . UToroesasi popma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

Tekywas: 2 KOHTPONbHbIX PaboThl
WNToroBas: 3a4er

TeMbl ong HanncaHnst KOHTPONbHbIX PaboT:

- CTpoeHue n pasHoobpasue bronornyecknx membpaH. Metoapl nx ndydeHus. (Btopas nekana
oKTS6ps).

- OCHOBHble hyHKLMM Bronormyeckmx MembpaH. ViameHeHue B cTpykType buonormyeckmx membpaH
non LencTBMEM CTPECCOBbIX pakTopoB. (HeTBepTas nekana Hos6ps)

7.1. OcHOoBHas nuTeparypa:

1. Hetpycos A.W. Obwas mukpobuonorus./ A.N. Hetpycos, N.B. KotoBa.-Mockea: Akagemus,
2007.-282 c.-ISBN 978-5-7695-3968-8, 300.

2. l'yceB M.B. Mukpo6buonorus. / M. B. lNyces, J1. A. MuHeeBa.-7-e nag., ctep..-Mocksa: Akagemus,
2007.-461 c.-ISBN 978-5-7695-3731-8.

3. Brnoxmmmnsa membpaH / Pen. A.A. Bonabipes. KH. 1-9 (1985-1991). - Boicwas wkona.
4. 'eHHuc P. BiomembpaHbl: MonekynspHas cTpyktypa n doyHkuun. M.: Mup, 1997. - 624c.

5. bBuonornyeckme membpaxbl. Metoabl / [OBaH3 Y. I'., Moppe . ., O,Bpaitman 3. n ap.]; Moa
pen. Ix. duHones, Y. OBaHaa; Nepeson ¢ aHrn. J1. V. bapcykosa u gp.; MNMoa pen. A. 1.
BuHorpapgosa.-M.: Mup, 1990.-423 c-ISBN 5-03-001317-2.

6. BeeneHue B buomembpaHonoruio: y4ebHoe nocobue ansa ctyn. bmon.crneu.yH-toB / A. A.
Bonnbipes; C. B. Kotenesues; M. JlaHuno; K. Anbapec; I. MNepec; MNMon pea. A. A.
Bonabipesa.-Mocksa: N3a. Mock.yH-Ta, 1990.-207c.

7. bonppipeB A.A. CTpoeHue 1 cpyHkumn bronormyecknx membpaH.-Mockea: 3HaHue, 1987.764c.

8. AHTOHOB B.d. MembpaHHbIi TpaHcnopT // CopocoBCcKuiA 06pasoBaTenbHblin XypHan. - 1997, 6. -
C.6-14.

9. AHTOHOB B.®. Buogunaunka membpaH // CopocoBckuii 0bpasoBaTtenbHblii XypHarn. - 1996, €6. - C.
4-12.

10. AHTOHOB B.®. JlunnaHble nopbl: CTabunbHOCTb 1 NPOHMLAEMOCTb MeMbpaH // COpOCOBCKMIA
obpasoBaTesbHbIi XypHan. - 1998, €10. - C. 10-15.

11. bongbipeB A.A. Na/K-ATda3za - ceoiicTBa 1 bronorndeckas ponb // CopocoBCKuMiA
obpasoBaTesbHblil XypHan. - 1998, €4. - C. 2-9.

12. KynuHckuid B./. AKTBHbIE (DOPMbI KNCNOPOLA U OKCUAATMBHAA MOANCMKALNS MAaKPOMONEKYN:
nonb3a, Bpen n 3awmta / CopocoBckuii 0bpasoBaTenbHblil XypHan. - 1999, €1. - C. 2-7.
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7.2. lononHutenbHasa nuteparypa:

1. KoHeB C.B. CTpykTypHas nabunbHocTb buonorunyeckmx membpar. MuHck, 1987.

2. Ckynayes B.I. Buoxumna membpaH. BuosHepretuka. MembpaHHble npeobpa3oBaHus aHEPruu. -
Bbicwas wkona, 1989.

3. Nobpeuos I".E. ®dnyopeoLeHTHbIe 30HObl B UICCNEOOBaHUN KNETOK, MEMOpaH 1 NMNONPOTENHOB. -
Hayka, 1989.

4. HecmesHoBa M.A. MonekynsipHble MexaHu3Mmbl cekpeumnn 6enkos y 6aktepuit // Itorn Haykm u
TEeXHUKWN, cepns brnotexHonors , 1990.-T.22.-C.184.

5. buonornyeckne membpaHbl (Metoabl). - Mup, 1990.

6. lycta K.A., ®uxte B.A. MeToapbl onpeaeneHns Xn3HecnocobHOCTM MUKPOOPraHM3MOB. - [MywmrHo,
1990. - C.186.

7. Oemuna H.H., Kam3onosa C.I". CeHcepHO-perynsiTopHble cuctembl bakTepuii // Yenexm
coBpeMeHHol buonorun. 1992. - T.112, Bbin. 2. - C. 238-251.

8. MbiHkuHa I".U., KoponeHko T.A. PeuenTopHbIA 1 XunakogasHblil aHOoumMTo3 // Yenexm
CcOoBpeMeHHol buonoruun. - 1992, - T. 112, Bbin. 2. - C. 252-264.

9. Anbeprc b., bpei L., Nlbuc Ox. n ap. MonekynsipHas 6uonorust knetku: B 3-x 1. - M.: Mup, 1994.
-T.1.-517c.

10. ApTioxos B.I"., Kosanesa T.A., limenes B.IN. Buodmanka: YuebHoe nocobue. - BopoHex: M3a-80
BI'Y, 1994. - 336¢.

11. ApTioxos B.I"., NyTnHuesa O.B. OnTnyeckue MeToabl aHann3a UHTAKTHbLIX U
MOANCOMUMPOBAHHbIX Bronornyeckmx cucteMm. - BopoHex: 13n-so BI'Y, 1996. - 240c.

12. Bnagumupos tO.A. CBoboaHble pagukanbl B NEPBUYHBIX 0OTOOMONOrMYeckmx npoueccax //
Buon. membpaHsbl. - 1998. - T. 15, €5. - C. 517-529.

13. MatBeeB B.B. MembpaHa unu npotonnasma - HoBbliA BATOK cTaporo crnopa // Mpobnembl 1
METOObl COBPEMEHHOM HayKN. XNMUSA 1 XN3Hb. - 1999, @8. - C. 42-47.

14. NonuHa O.[. Na/K-ATdaza: cTpyKTypa, MEXaHU3M U Perynauns akTmBHocTn // Bron. membpaHsi.
-1999.-T. 16, @ 6. - C. 584-603.

15. MupouwHwunyeHko O.C. JlekTrHbl 1 pacno3HaBaHne 6enkoBbiX NUraHaos // YKp. 6UOXuM. XypHan. -
1999.-T.71, @ 5. - C. 5-9.

16. CesepuH E.C., Kovetkoea M.H. Ponb coochopmnupoBaHuns B perynsauum KneTo4HOm akTUBHOCTM.
- M.: Hayka, 1985.

17. puHioc J1.J1. TpaHcnopT Makpomonekyn y baktepuid. - M., 1986.
18. Nesuukunin O.0. Kanbuuin n 6uonornyeckne membpaHsbl. - 1987.

19. MbiHkuHa I'.W., KoponeHko T.A. PeuentopHbin n XuakoasHbii sHOountos // Yenexm
COBpPEMEHHOoI buonormm. - 1992. - T. 112, Bbin. 2. - C. 252-264.

20. ApTioxos B.I"., BawapuHa O.B., BawaHos I'.A., HakBacuHa M.A., MNMytuHuesa O.B. OnuromepHble
6enkun: CTPYKTYPHO-PYHKLIMOHANIbHBIE MOANGIUKALMMN 1 PONb CYObEANHNYHBIX KOHTAKTOB. -
BopoHex: U3g-so BI'Y, 1997. - 264c.

21. AptioxoB B.I"., HakBacmHa M.A. Bronornyeckne membpaHbl: CTPYKTypHas opraHusaums,
doyHKUUKN, MOgndomKaums pusnko-xmmmyecknumm areHtamm // 1an-so BopoHexckoro
rocygoapcTteeHHoro yHusepcuteta, 2000. - 294c.

22. bronoruyeckme membpaHbl. Metoapl / Mop pen. Ox. b. ®unanes, Y.I'. 9aH3a. - M.: Mup,
2006. - C.424.

23. brnoxnmunyeckoe nccnepgosaHne membpat / Moa pen. 9. Mapown. - M.: Mup,2006. - C.460.

24. bongpipes A.A., KsinssapsiiHeH E.W., nioxa B.A. BuomembpaHonorusi:Y4ebHoe nocobue.-
Metposasonck: Nan-so Kap HL PAH, 2006.- 226 c.

25. Mepmskos E.A. Kanbuwnii ceagbiBatowme 6enku. - M.: Hayka, 2004, -192c.

7.3. UHTepHeT-pecypcChbl:
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8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIUHBI/MOAYNS COrNAacHO YTBEPX.OeHHOMY
yuyebHOMY nnaHy

OcBoeHune ancumnaunHbl "®usnonorus n buoxmmms membpaH Npo- 1 aykapuoT" npegnonaraet
NCMNONb30BaHNE CNeaylero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 020400.68 "Bronorua” n marnctepckoin nporpamme Mukpobronorust u BUPyconorus .
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