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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.[1B.05.02 BuomembpaHbI 1 UX PONb B KNETOYHbIX npoueccax

1. Koa u HaumeHoBaHMe HanpasneHus noarotoBku 06.04.01 buonorus
2. Mpodunb noaroToBKM

3. KBanudukauma BbinyCcKHUKaA: MarucTp

4. dopma oby4yeHMA: o4YHas

5. Kacbepgpa, oTBevawLwasn 3a peanmsauuio gucumnnuHbl: kacdeapa 6nodumsnkm n
onoTtexHonormm

6. CoctaButenu nporpammbl: HakBacuHa MapuHa AnekcaHgpoBHa, 4.6.H. OLEHT,
Kanesa EneHa AHaTonbeBHa, K.6.H., aou,.

7. PekomeHgoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MEAMKO-OMONOrM4eckoro gakynbteta
18.03.2024 r., npoTtokon Ne 4

8. YuebHbIn roa: 2024/2025 CemecTtp(bl)/TpumecTp(bl): 2



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenblo gucumnnuHbl ABNAETCA OCBOEHUE CTyAEHTaMn COBPEMEHHbIX NpeacTaBneHun o
CTPYKTYPHO-(PYHKLUMOHANbHOW  opraHusauum GuomembpaH M UX ponvM B OCYLLECTBIEHUM U
perynmpoBaHnn KNeToYHbIX NPOLLECCOB.

3adayu y4ebHoU OuCyuUmnuHbI:

- U3y4nTb Kraccugukaumio, cocTaB, CTPYKTYPY, (PU3UKO-XMMUYECKME CBOWUCTBA, QYHKLUMU
MeMBpaHHbIX NMNUAoB, MeMOpaHHbIX 6enkoB, MembOpaHHbIX YrneBoAoOB, OCODEHHOCTUM WX
MEXMOEKYISAPHbBIX B3aUMOOENCTBUM;

N3y4YnTb METOAbI UCCnefoBaHNA meMbpaH;

N3y4nTb MEXaHN3Mbl TPAHCMNOPTa BELLECTB Y MOHOB Yepe3 MeMOpaHbI;

- N3yunTb ponib BruomembpaH B npoueccax nepegavm MHopmMaumm B KNeTky,

- N3y4nTb pofib BiomMMOpaH B OCYLLIECTBNEHUU U PerynnpoBaHumM MeTabonnyeckmx npoLeccos B
Knetke,

- N3y4nTb pofib BriomemMbpaH B MEXKNETOYHbIX B3aMMOOENCTBUSAX;

- U3Y4YUTb MEeXaHW3Mbl pPasBUTUA NATONOMMN OpraHM3ma YerioBeka, CBA3aHHbIX C HapyLleHMeM
CTPYKTYPbl U OYHKUNIN MEMBPAHHbBIX KOMMOHEHTOB.

10. MecTo yyebHOM ancuunnuHbl B cTpykType OOI: gucuunnmHa no Beidopy.

[Ana ocBOEHUA AUCUMMAMHBI CTYOeHTbl OOIDKHbl MMEeTb NpeacTaBfieHUst O  CTPYKTYPHO-
PYHKUMOHANBLHON OpraHu3aumMm OMOoNornyeckux MoSeKkyrn, CTPOEeHUM WU (PYHKUMAX KNeToK —
OOBEKTOB Hay4yHbIX WUCCNeaoBaHW, U3NKO-XMMUYECKUX MEeTOAax aHanm3a COCTOSHUSA
buocuctem.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnuHe/Moaynio (3HaHUA, YMeHwus,
HaBblKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U MHAUKATOPaMU UX OOCTUKEHUA:

Kog HaseaHwne Koga(bl) MugukaTop(bl) lMnaHMpyeMble peaynbTaTbl 00y4eHUs
KOMNeTeHuun
MK-1 CnocobeH MK-1.1 AHanusnpyeTt 1 3HaTb: COBpPEMEHHblE MNpeacTaBneHnss o
nnaHmposaTb paboTy obpabaTbiBaeT CTPYKTYPHOW  OpraHusauum  KOMMOHEHTOB
1 BbIGMpaTe MeToabl nHdopmaumo no HrnomembpaH " MexaHn3mMax nx
peLleHns TemaTuke YHKLMOHMPOBaHUS B HopMme, npu
nccrnenoBaTenbCKux nccrnenoBaHus B BO30ENCTBMN (PUINKO-XUMUYECKMUX (DaKTOPOB

3ajad ageksaTHO BblOpaHHOM obnactn | M pasButMM  paga naTonornyecknx
NOCTaBMNEHHbIM Liernsm HayK, B TOM Y/CMe Ha | COCTOSHMIM OpraHnsmMa.
C YY4ETOM LLUMPOKOro MEeXONCUUMITMHAPHOM | YMETb: ucnonb3oBaTtb TeopeTnyeckue
NMOHUMaHWSA ypoBHE 3HaHMA B obractn Guodusnkn membpaH B
npodeccnoHanbHoOn Oyaywen npogeccuoHanbHomn

obnactu n/nnu
obnacTtun obyyeHus, B
TOM Yucne Ha
MeXONCLUMNMIMHAPHOM
ypoBHe

[edaATenbHOCTU, CBA3aHHOM C uccnegoBaHveM
CTPYKTYPHO-(PYHKLMOHANBLHOIO ~ COCTOSIHUSA
MembpaH KIeTok U WUX KOMMOHEHTOB B
HopMme, npu BO34EeNCTBUN dumamko-
XUMUYECKMX  (DaKTOPOB n pasBuUTMK
MaTonornyecknx COCTOAHMIN OpraHn3mMa.
BnageTtb: HaBblkamMu BblOeNeHUs pasnmyHbIX
mMembpaH, uccnegoBaHUs WX CTPYKTYPHO-
OYHKLMOHANbHOrO COCTOSIHUSI B HOpMe, Mpu
BO3JENCTBMN (DU3NKO-XUMMUYECKNX (PaKTOpOB
W pasBUTUM NATONOMMYECKUX COCTOSAHUMN
opraHusma YyernoBeka.

12. O6bem gucumnnuHbl B 3a4eTHbIX eaMHuuax/vyac. —2/72
dopma NPOMEXYTOYHON aTTeCTaLMmn 3adem
13. TpyaoeMKocCTb No Buaam y4yebHon paboTbl
TpynoemMKkocTb

Bug yuebHol paboTbl

Bcero |

Mo cemecTpam




2 cemMecTp

AyaNTOPHbIE 3aHATUSA 16 16
nekuum - -

B TOM YUCTIE: npakTn4eckmne - -
nabopartopHble 16 16

CamocTtoaTtenbHas pabota 56 56

B TOM Yucne: Kypcosas pabora (NpoekT)

dopma NPoOMEXYTOYHOM aTTecTaunn
(9k3ameH —  4ac.)

NToro: 72 72

13.1. CopepxaHme QUCLUNIUHDI

HanmeHoBaHue pasgena
ONCUUNNUHBI

Ne n/n CopepxaHue pasgena guCuunivHbl

Peanusauus
pasgena
ONCUUNNMUHBI C
NOMOLLLbHO
OHnamnH-Kypca,
AYMK*

3. llabopaTopHble 3aHATUA

1 BeegeHve B 6uodumsmky Onpegenenne un @yHKUuMM 6GuomembpaH. MeToabl
MembpaH ncenenoBaHms brnomembpaH: onoxmmmnyeckue,
6uodumsnyeckne, reHetTudeckme, U3NONOTNYECcKne,
UMMYyHOormyeckue. Buodusnyeckne meToabl
nccneaoBaHus membpaH: AndpaKkUMOHHbIE
(peHTreHoBcKkas audpakumsa, ondpakums HEWTPOHOB);
pe3oHaHCHble  (SA4epHbI  MarHUTHbBIN  Pe3OHaHC,
SMNEKTPOHHbIN NapamarHUTHbBIN Pe30HaHC); onTu4eckne
(abcopbumnoHHas cnekTpockonusi, rnyopecueHums u
meToq  nyopecueHTHbIX  30HAOB,  Aucnepcus
ONTMYECKOrO0  BpAaLlEHWs,  KPYroBOW  AMXPOU3M,
WHdpakpacHas cnekTpodoTomeTpms);
anddepeHunanbHas CKaHupytoLlas
MWUKPOKanopuMeTpusl; MeTod PagavoakTUBHbIX METOK;
MeToA MOAenupoBaHns memopaH.

BblgeneHne " pasgeneHve 6uomemMbpaH.
MoeHTndukaums membpaH. BblgeneHne membpaH
aputpounToB. OnTuyeckMe meTodbl MCCregoBaHUA
mMemOpaH. O3neKTPOHHO-MUKPOCKOMNMYeckne MeToabl
nuccnegoBaHus MemOGpaH. [MpoToyHas
uutTodnyopumeTpus B uccnegosaHum 6GuomemoGpaH.
driyopecueHTHas.MUKPOCKONUS B UCCReaoBaHum
MembpaH.

JQYMK
«Bbunodmsnka
MeMOpaH»
https://edu.vsu.r
u/course/view.p
hp?id=7274

2 CTpyKkTypHO- Knaccudpukaumusa, cocrtas, CTPyKTypa, U YHKUUK
hyHKUMOHanbHas MeMOpaHHbIX nunuaos. da3oBble Nepexoabl NMNUAOB
opraHm3auus KOMMNOHEHTOB | B mMembpaHe. JInoTponHkIN "
ornomembpaH TEPMOTPONHbIiMe3oMopdur3M Nunugos GuomeMopaH.
KuHkn, mexaHuam ux obpasoBaHusa. CTpykTypHas
acummeTpust  nunugoB. CBA3b  Mexay asoBbiM
COCTOSIHMEM  NUNUAOB U byHKUMERn  MembpaH.
Knaccudpmkaums, cTpyktypa, OyHKUMM 1 NoKanu3aums
MembpaHHbix BenkoB. CTpyKTYpHO-(PYHKUMOHanNbHas
opraHu3aums MembpaHHOro Kkapkaca SpuUTpOLUTapHOW
KNeTKu. Xapakrepuctumka OCHOBHbIX 6enkoB
SpUTPOLUTAPHOA MeMOpaHbl:  CMeKTpUHa, akTuHa,
Genka nonocbl 3,  ruMKOOpuHOB M Ap.
XapakrepucTtuka YrneBoAHbIX KOMMOHEHTOB
H6uomembpaH. CTpykTypa M yHKLUN NnasmMaTUYecKkmx
mMembpaH Ha npumMepe MeMOpaH 3SpUTPOLIMTOB.
OcCOBGEHHOCTM MEXMONEKYNAPHBLIX B3aMMOAENCTBUN B
MembpaHax. Pranyeckne 0CHOBbI BHYTPUMEMOPaAHHbIX
B3auMogencTBun. Ninnmag-nunugHele, 6enok-nunugHble
1 benok-6enkoBble B3auMoaencTBnsi B MeMbpaHax, nx

JQYMK
«Brnoduamka
MeMOpaH»
https://edu.vsu.r
u/course/view.p
hp?id=7274




ponb B (pyHKLMOHUPOBaHMK bomembpaH. MNMoHaTne 06
aHHYNApHbIX nunuaax. MNMoHatue o padrax. Passutue
npeacraBneHnn o] CTPYKTYpPHOM opraHmsauuu
6uomembpaH. Mopgenu OGuomembpaH: [daHuannum wu
HaBcoHa, PobeptcoHa, 3uHrepa u HwukonbcoHa,
KoHeBa 1 coTp. u ap.

CTpyKTYypHO-(hyHKUMOHaNbHaa opraHusauns membpaH
KNeToK KpoBW. WccnepoBaHue CTPYKTYpPHOIO
COCTOSIHUSI  3pPUTPOLMTAPHBLIX U NUMdoLMTapHbIX
MeMBpaH ¢ NoMOLLBK PryOpPEeCLEHTHbIX 30HO0B.

MemOpaHHbI TpaHCcnopT

O6waa xapaktepucTuka MpOLECCOB TpaHcnopTa
BelecTB 4epe3d wmembpaHy. [Bwxywue cunbl U
MeXaHU3Mbl MeMOpaHHOro TpaHcnopTa.
TepmoguHamuyeckMe  ypaBHEHUA U KpUTepuu
npoLieccoB MacCMBHOMO W akTMBHOIO TpaHcnopTa.
lMaccumBHbIM ~ TpaHCNOPT  BELLECTB. MaccuBHbI
TpaHcnopT MOHOB. YpaBHeHus andgysnm,
NPOHMLIAEMOCTH, KOHCTaHTa NPOHNLLAEMOCTH.
MHOyUMPOBaHHBLIN  MOHHLIN TpaHcnopT. [loaBwkHbIEe
nepeHoCHMKN (noHodpopsl). Wcnonb3oBaHune
MOHOOPOB B MCCMNEAoBaHMAX MeMbpaH 1 MeauLumHe.
MOHHBbIM  TpaHCMoOpT 4epe3 CenekTUBHbIE KaHanbl.
Knaccudpumkaumsa  moHHbIX  kaHanoB.  CTpyKTypHO-
dyHKUMOHaNbHaa oOpraHus3aumss WOHHbIX KaHanos
membpaH (noTeHunansaBsucumble Kanuesble,
HaTpueBble, KanbuMeBble KaHanbl). [UcKpeTHoe
onucaHwe TpaHcnopTa 4Yepe3 WOHHble KaHarbl.
AKTMBHLIA ~ TpaHcnopT.  [lepBUYHO-U  BTOPUYHO-
aKTMBHBIN TpaHcnopT. CTpykTypa, YHKUMOHArbHbIE U
dumsmko-xmmmdeckue ceorctea Na, K-AT®asbl n Ca —
AT®asbl. MonekynspHble OCHOBbI (PYHKLMOHMPOBaHWS
CUCTEM BTOPUYHO-aKTUMBHOTO TpaHcnopTa. [lepeHoc
yepe3 MemMbpaHy MakpoOMOMeKyn u YyacTuu: 3K30LUTO3
W 9HOOUNTOS3.

OnpepgeneHne ypoBHA (PYHKUMOHANBbHOW aKTMBHOCTU
Ca-AT®asbl 1M Na,K-ATdasbl apuTpoumTapHbiX U
nuMmdounTapHbiXx MeMOpaH.

QYMK
«Bbunodumamka
MeMOpaH»
https://edu.vsu.r
u/course/view.p
hp?id=7274

MpoGnembl Nnepegayn
MHpOPMaLIMM B KINETKY

Obwas xapakTepucTuka MpoOLEcCOoB  nepedayu
WHdopmaumm B kneTke.  CurHanTpaHCAYKTOpHble
cucTeMbl Knetkun. MNMoHATHE 0 NepBUYHBLIX U BTOPUYHBIX
MecceHKepax. Knaccudukaums, 0cobeHHOCTH
CTPYKTYPHO-(PYHKLIMOHAbHOW opraHusauumn
MeMBpaHHbIX peuenTopos. XapaktepucTtuka
ajleHunaTuuknasHoro nytM nepepadv curHana B
KneTky. Xapakrepuctvka ¢ocoMHO3NTUOHOIO NyTu
nepegayn curHana B KrneTky. Ponb akTmBHbIX dopm
Kncnopoga B npoueccax CUrHarbHOW TpaHCOyKuuK,
MyTn HerporymopanbHOn perynaumnm yHKLMIN KNeTOK.
OnpepnerneHne ypoBHA WOHOB KanbLUs B KNeTKax B
HOpMEe W nocne BO3AENCTBUA  (DUINKO-XUMUYECKMX
dakTopoB.

QYMK
«buodumamka
MeMOpaH»
https://edu.vsu.r
u/course/view.p
hp?id=7274

Ponb 6uomembpaH B
OCYLLECTBNEHUN
MeTabonmyecKknx
NMpOLeCcCoB B KNneTke

Yyactue KOMMOHEHTOB brnomembpaH B
OCYLLECTBMEHMMN W PETYNIMPOBAHUN MeTabonmyeckmnx
NpOLIECCOB B KreTke. AOCOPOLMOHHBIA TUN perynsauum

MeTabonusma. MNoHsaTHe o) meTabornoHe,
dusnonornyeckoe 3HayeHne ero obpasoBaHus.
lMpocTpaHCTBEHHO-CTPYKTYpPHas opraHusauus

dEepMeHTHbIX  cuctem  kneTkn  (Ha  npumepe
rMUKONUTUYECKOrO  KoMmnnekca W uukna Kpebcea).
VccnepoBaHve ypoBHS KaTanUTUYECKOW aKTMBHOCTM
nakTatgermgporeHasbl U CyKUMHaATAerngporeHasbl
nMmMdcOoUNTOB B HOPME U nocne Bo3gencTBus U3MKo-

QYMK
«Brnoduamka
mMembpaH»
https://edu.vsu.r
u/course/view.p
hp?id=7274




XUMUYECKUX areHToB.

6 Ponb memb6paH B OcCHOBHble (POPMbI MEXKINETOUHbIX B3aumogencTeun. | AYMK
MEXKMETOYHbIX Ponbe komnoHeHTOB OuomembpaH B ocyulectBneHum | «brnodmanka
B3aMMOOENCTBUSAX MEXKIMETOYHbIX B3anmogencTsui. [NpukpenuTenbHble, | MembpaH»

3anuparoLme n KOMMYHUKaUMOHHbIE KOHTaKTbl Mexay | https://edu.vsu.r
knetkamn. AgresavBHble Genku MemOpaH: MHTErpuHbl, | u/course/view.p
KagrepuHbl, CeneKTUHBbI, UMMYHOrNooynuHbl. | hp?id=7274
OnpepneneHne ypoBHA peuenToOpoB Ha MNOBEPXHOCTU
numdounTapHblx MembpaH B HOpME U nocne

BO34eNCTBUSA DUNKO-XUMMUYECKNX areHTOB.

7 MeanunHckmne acnekTbl Cnocobbl Mmogmdukaumm NpUpPOLHbIX U UCKYCCTBEHHbIX | QYMK
Bropusnkm membpaH mMemOpaH. CeoboaHopaauvkansHoenepokcugHoe | «brnodmsnka

oKucrneHvwe nunuaoB MembpaH B HOpME U Mnpu | MemOpaH»

natonornyecknx  npoueccax. AKTUBHble  QOPMbI
Kucrnopoga, MexaHusm ux obpas3oBaHusi, CBOWMCTBA,
nytv  ytunusauum, ponb B  perynMpoBaHun
meTabonuyeckux  mpoueccoB B Buocuctemax.
AHTMOKCMAAHTBI, UX Knaccudukaums, nokanusaums,
CBOWCTBa, MexaHu3Mbl Ouonormyeckoro [encTBus.
[MoHATHE O NpOOKCMAaHTaX U OKUCIIUTENBHOM CTpecce.
Pepokc-perynsums  — oguMH M3 MEXaHU3MOB
perynmpoBaHus MeTabonmyeckmx npoLeccos.
MaTonoruu opraHuM3ma 4ernoBseka, CBsi3aHHble C
WHTEHCUpMKaumen cBOOOAHO-paanKanbHbIX
npoueccoB. KneTtoyHas rmbenb. Anonto3. Hekpoas.
Aytocharna. Ponb KoMnoHeHTOB 6GuomembpaH B
peanu3aumn NpoLLeccoB knetodHon rmbenu.Matonornm
opraHusama 4enoBeka, CBsi3aHHble C YCUMNEHWEM WU
ocrnabneHneMm  MpoOLEcCOoB  KNEeTOYHOW  rmbenu.
Perynauusa npoLieccos KNeTouYHOn rmbenu.
MmmyHonaTtonormn,  cBsi3aHHble C  HapyLleHWEM
CTPYKTYPbl 1N YHKUMA MembBpaH KneTok 4YenoBeka.
[MaTonormn 4enoBeka, CBSA3aHHblE C HapYLUEHUSIMU
WOHHOrO romMeocTtasa KrneTtok u (OYHKUUOHUPOBAHUSA
MeMOpPaHHbIX TPAHCMOPTHBLIX CUCTEM.

WccnepoBaHue WHTEHCMBHOCTU cBobogHo-
paguvkanbHbIX npoLieccos Ha NoBEpPXHOCTU
APUTPOLMTAPHBIX U NUMAOUUTAPHBIX  KMNETOK.
WccnenoBaHne ypoBHSA aHTUMOKCUMOAHTHBIX (hepMeHTOB
3pUTPOLMTOB M NUMAOLUTOB MOCne BO3JENCTBUSA
PU3NKO-XUMUYECKNX dakTopos. WccnepoBaHue
aHTUpaguKansHon aKTUBHOCTM NeKapCTBEHHbIX
npenapaTos. WcecneposaHue CTPYKTYpPHO-
PYHKUMOHANbHBLIX  MOAUMUKaALMIA  3PUTPOLIUTAPHbLIX
MeMOpaH B MPUCYTCTBUM NIEKAPCTBEHHbIX NPenapaTos.
WccnepoBaHve mapkepoB anontosa numdouuMToB,
MOANPULNPOBAHHBLIX BO34ENCTBNEM dumsunko-
XUMUYECKUX areHToB.

https://edu.vsu.r
u/course/view.p
hp?id=7274

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue TeMbI
(pasgena) gucumnmmHbl

Jlekuyum

JlabpaTopHble CamocTosaTenbHas
3aHATUSA paborta

Bcero

1

BeepneHne B 6Gnodpnsmky
mMembpaH

4 8

12

CTpyKTypHO-
dyHKUMOHanNbHas
opraHm3aunsi KOMMOHEHTOB
brnomembpaH

14

MeMOpaHHbIN TpaHcnopT

Mpobnembl nepegayn
MHpOPMALIUM B KNETKY

10




Pornb 6nomembpaH B
OCYLLECTBNEHUN
MeTaboIM4YeCcKNx NpoLLECCOB
B KNeTKe

Ponb membpaH B
6 MEXKNETOYHbIX - 8 8
B3aUMOAENCTBUAX

MeaouumHckme acnekTbl
4 8 12
Brodusnkm membpaH

WToro: 16 56 72

14. MeToan4yeckune ykazaHMAa Ans ody4aroWmnxca no 0CBOEHUIO AUCLUMNIIUHDI:

N3yyeHne paucumnnuHbl «Brodmavka membpaH» npegycmaTpuBaeT npoBedeHue NabopaTopHbIX 3aHATUA WY
camoCTosATENbHY0 paboTy CTydeHToB. BbinonHeHne nabopaTopHbix paboT WM camocTosTeNbHas paboTa
OCYLLECTBMAAIOTCA C MCMOMb3oBaHWEM Yy4YebHbIXx MOco6wuW, ykasdaHHbiX B M.15 n n.16. CTyaeHTbl BbINOMHAIOT
nabopaTopHble paboTbl, OTBEYAIOT Ha TECTOBbLIE 3aA4aHWs, BbINOMHAT 3a4aHNA TEKYLLEN aTTecTaumm.

CTyaeHTbl camocTosATENbHO NpopabaTbiBaloT M yCBauBalT TeOpeTUYecKne 3HaHWa C MCMOoNb3oBaHWEM
pekoMeHayeMon y4ebHon nutepaTtypbl, y4ebHO-MeToanYecknx nocobun, cornacHo ykasaHHomy cnucky (n.15 u
n.16).

Ha nabopaTopHbiX 3aHATUAX CTyAeHTbl nvMbo wHAMBMAyanbHO, NGO B COCTaBe Manow rpynnbl
BbINOMHAT y4ebHO-uccnegoBaTenbckylo paboTy. B xoge BbimOnHeHMs nabopaTopHbiX paboT CTyAeHThl
npuobpeTaloT HaBblkM oObOpalleHnss ¢ OBuornorumdeckumn obbekTamn, nabopaTopHbiM obopygoBaHWEM U
WHCTPYMEHTapueM, CaMOCTOATENbHO  OCYLLECTBMSAT  3KCMEPUMEHTbI,  PErucTpupyroT, aHanuaupyotT W«
WHTepNpeTnpyrT pesynbTatbl 6uodurandyecknx nccnegoBaHnini MemOpaHHbIX KOMMOHEHTOB KneTku. PesynbraThl
y4yebHo-uccnegoBaTenbckon paboTbl, BKM4Yasd HeobxoduMble pacyeTbl, 3aKNiOYeHUs W BblBOAbl, OTBETbI Ha
BOMpochl (3agaHus) ocdopmnsaloTca B paboyen TeTpaau cTygeHTa B BMAE MpOTOKOona uccnegosaHus. B koHue
nabopaTopHOro 3aHATMA pes3ynbTaTbl U MaTepuanbl y4ebHo-uccrnegoBaTenbCckon paboTbl AoKNagbiBaTCA
npenogasartento, Npu HeobxooMMOCTM obcyxaalTca B rpynne (otyeT o nabopaTopHoMm 3aHATMM). B cniydasx
nponycka nabopaTopHOro 3aHATUS MO KakMM-NMbO NpuYMHaMm CTyAeHT 06sA3aH ero camMOoCTOATENbHO BbIMNOMHUTL
Mo KOHTPONEeM npenofaBaTtens BO Bpems MHAMBUAYaMNbHbIX KOHCYMNbTauUWN.

Tekywas atrectaumsa obecnevymBaeT NPOBEPKY OCBOEHMS y4ebHOro marepvana, npuobpeTeHus 3HaHumn,
YMEHMN W HaBblkOB B Mpouecce ayauMTOPHOM W CaMOCTOSTENbHOW paboTbl CTyAeHTOB, (OpMUPOBaHMSA
KOMNEeTEeHUUNA.

Tekywas atTectaumsa no gucumnnuHe «buodusnka membpaH» nposogutcsa 1 pasa B cemecTp. Tekyline
aTTecTauMn BKNOYaKT B cebsa perynspHble OTYeTbl CTyAeHTOB Mo nabopaTopHbiM paboTam, BbINOSHEHUE
TECTOBbIX W UHbIX 3afaHW K pasfenam QUCUMMIIUHBI.

Mpn noAaroToBKke K Tekywen artrecTtaumuM CTYyOEHTbl U3y4alT W KOHCMEKTUPYIT PEeKoMeHOyeMmyto
npenogasateneMm Yy4eGHyl0 nuTepaTypy no TemaM nabopaTopHbIX 3aHATUA, CaMOCTOATENbHO OCBavBaloT
NOHATUNHBIA annapar.

lMnaHnpoBaHve 1 opraHuM3aums TeKyLMUX aTTecTaumn 3HaHWW, YMEHWA U HaBbIKOB OCYLLECTBIAETCH B
COOTBETCTBMU C copepxaHuem paboyen nporpammbl M KaneHgapHO-TeMaTUYeCKUM MNaHoOM C MPUMEHEHUeM
hoHAa OLEeHOYHbIX CPEACTB.

Tekylwas aTTectauus saBnseTca obsas3aTenbHON, ee pesynbTaTbl OLEHUBaOTCA B HanneHoW cucteme u no
peweHntio Kkadeapbl MOrytT OblTb  y4TeHbl MpU  MNPOMEXYTOMHOW aTTectauum obydatowmxcd. Popmon
NPOMEXYTOYHOW aTTecTaummn 3HaHUA, YMEHUIN N HaBbIKOB ODyYaloLLMXCH ABMNSETCH 3a4eT.

OcBoeHMe cofepxaHus  OUCUMNIIUHBI  OCYLLECTBNSAETCA C  UCMOMb30BaHUMEM  AMCTaHLMOHHBLIX
obpaszoBaternbHbix TexHonormn (JOT) — anekTpoHHoro y4ebHoro kypca «brnodguranka membpaHy», pacnonoXeHHOro
no agpecy: https://edu.vsu.ru/course/view.php?id=7274 Ha nopTane «3nNeKTpoHHbIN yHuBepcuTeT BIY». MNepen
Ha4anom y4yebHbIX 3aHATUIN OOYYaIOLLMNCS OOIKEH:

1. MNMpoBepuTb Hanuume gocTyna K Kypcy. B cnyvae BbisiBneHuns npobneMm cBoeBpeMeHHO 06paTuTbCs K
npenogasaTtento Unu B CNy0y TeXHUYECKOW NOAAEPKKN.

2. N3yunTb uHTepdpenc Kypca, 3HaTb Cnocobbl B3aMMOAENCTBMSA C npenogaBaTenem B pamkax JYK:
coobueHne Ha opyme, OTNpaBKa JIMYHOro COOOLLEeHUs, YaT.

3. OsHakomMuTbCA C Uenbld U 3agadyamu AOUCLMMNNWHBI, nepedyHeM (OPMUPYEMbIX KOMMETEHUUA W
pe3ynbTaTtoB 06y4YeHUs, NporpamMmon AUCLMNIWHLI, KaneHaapHbIM NaHoM, TPaeKTopuer 0CBOEHNS OUCLMMIVHEI,
KOMMNJIEKCOM BOMPOCOB M TpeboBaHMM ANA NPOMEXYTOYHON aTTecTaunm.

4. O3HakOMUTbCSA C MepeYyHeM OCHOBHOW W [OMOMHWUTENbHOW nuTepaTypbl, @ TakkKe CMMCKOM
9MNeKTPOHHbIX Obpa3oBaTerbHbIX PECYpCcoB, HEOOXOOMMbIX ANsi OCBOEHUS AMCUMNAMHBL. [lonyunuTb JocTyn K
3NEKTPOHHbIM BUBMOTEYHBIM CUCTEMAM, Ha KoTopble odopMieHa noanucka ®re0Y BO «BlY».




15. lMepeyeHb OCHOBHOM W [OOMOJSIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHad nutepartypa:

Ne n/n McTOYHMK

1 Apmioxos B.I". buogpusuka: yuebHuk dnsi BY3oe / nod ped. B.I'. Apmroxosa. - M. :
Akademuyeckull npoekm, 2009. - 294 c.

6) fononHuTenbHas nuTeparypa:

Ne n/n MCTOYHMK
HakeacuHa M.A. MexaHu3mbI kiiemo4yHouU aubenu: anonmos, aymoghazusi, HeKpPOo3:

2 yyeb.nocobue / M.A. HaksacuHa, B.I". Apmioxos. — BopoHex : Usdamenbckuti dom BIY, 2019.
—164 c.
Apmioxos B.I. CmpykmypHO-ghyHKUUOHAaNIbHOE cOCmMOosiHUe buomembpaH U MeXK/emoYHbie

3 e3aumoldelicmausi : y4yeb.nocobue / B.I. Apmioxos, M.A. HakeacuHa. — BopoHex : UL BI'Y,
2008. — 156 c.
Apmioxoe B.I". buonoauveckue MembpaHbl: cCmpyKmypHas opeaHu3auusi, hyHKyuU,

4 Modughukauusi huuKo-xumMudeckuMu azeHmamu ; y4eb.nocobue. / B.I". Apmioxos, M.A.

HakeacuHa. — BopoHex: M130-e0 BopoHex.eoc. yH-ma, 2000. — 296 c.
Pybun A.b. buogbusuka : 8 2 m. T. 2: buoghusuka KremoyHbix rpoueccos : y4eb. / A.b.

° PybuH.3-e u30. - M. : Hayka, 2004. T. 2. — 469 c.

6 MonekynspHas buonoausi knemku : 8 3 m. /b. Anbbepmc [u dp.]. — M. : Mup, 1994. — T.1. —
517 c.

7 leHHuc P. buomembpaHbi: MonieKkynapHas cmpykmypa u ¢pyHkyuu / P. FeHHuc. — M. : Mup,
1997. - 624 c.

8 lNManbuyes M.A. MexxknemoyHbie e3aumodeticmausi / M.A. Nanbuyes, A.A. NeaHos. — M.:

MeduuyunHa, 1995. — 224 c..

B)MH)OPMaLMOHHbIE 3MIEKTPOHHO-06pa3oBaTenbHble pecypchl(0dnLmManbHble PpeCypCbl MHTEPHET)™:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HE BI'y
2 Elibrary.ru — Hay4yHasi anekmpoHHas bubrnuomeka
3 https://edu.vsu.ru/course/view.php?id=7274 — SYMK «buogbusuka membpaH» Ha rinamgopme
«3nekmpoHHbIl yHueepcumem Bl'Y»
lMokpoeckuli A.A. KnemoyHasi cueHanusayusi [3rnekmpoHHbIl pecypc]: ydsebHoe nocobue/
4 lMokpoeckuli A.A., Tumoea H.M.— 3nekmpoH. mekcmosble daHHbie.— KpacHospck:

Cubupckul ¢pedeparnbHbili yHugepcumem, 2019.— 116 c.— Pexum docmyna:
http://www.iprbookshop.ru/100031.html.— 35C «IPRbooks»

Buogpusuka [BnekmpoHHbIl pecypc]: y4ebHuk 0ns ay3oe/ B.I. Apmioxos [u dp.].— BnekmpoH.
5 mekcmosbie 0aHHblie.— Mockea, EkamepuHbypa: Akademuyeckul lMpoekm, [Jenogas KHuza,
2016.— 295 c.— Pexum docmyna: http://lwww.iprbookshop.ru/60018.html.— 35C «IPRbooks»

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne n/n NCTOYHKK
Apmioxosg B.I". buogpusuka: yuebHuk dnsi BY3oe / nod ped. B.I. Apmroxosa. - M. :
1 -
Akademudeckuti npoekm, 2009. - 294 c.
HakesacuHa M.A. MexaHu3mMbl kriemoyHoU aubenu: arnornmos, aymoghaausi, HeKpo3:
2 y4eb.nocobue / M.A. HakeacuHa, B.I. Apmioxog. — BopoHex : Msdamenbckuli dom BI'Y, 2019.
— 164 c.
Apmioxos B.I. CmpykmypHO-hbyHKUUOHAaNIbHOE cOCmMOosiHUe buomembpaH U MeXKIemoYHbie
3 e83aumoldelicmeus : y4yeb.nocobue / B.I. Apmioxos, M.A. HakeacuHa. — Boporex : UL BI'Y,
2008. — 156 c.
Apmioxos B.I". buonoaudeckue MembpaHbl: CmpyKmypHasi opeaHu3auyusi, hyHKyuU,
4 Moducghbukauusi husuKo-xumMuHecKuMu azeHmamu : y4eb.nocobue. / B.I". Apmioxos, M.A.

HakeacuHa. — BopoHex: N38-e0 BopoHex.2oc. yH-ma, 2000. — 296 c.

17. OOpasoBaTesfibHbleé TEXHOJNIOrMU, MUCNONib3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNIINHBI, BKMOYas AUCTaHUMOHHble oOOpa3oBaTenbHble TexHonoruu (OOT,
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):


http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=

OcBoeHve copepxaHvus AMCLUMMIUHBI OCYLLECTBMASETCA C UCMONb3OBaHWEM AUCTaHLMOHHbBIX OBpasoBaTerbHbIX
TexHonormn (OOT) — anekTpoHHoro y4ebHoro kypca «buodmsnka membpaH», pacrnonoXeHHoro fno agpecy:
https://edu.vsu.ru/course/view.php?id=7274 Ha nopTtane «3neKTPOHHbIN yHUBepcuteT BIY».

18. MaTepnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:

YyebHas ayautopus ons npoBeAeHns 3aHATUI CEMUHAPCKOro Tuna (nabopaTtopHbIX 3aHATUI, TEKYLLLErO KOHTPOMSs
N MPOMEXYTOYHOW aTTecTauum)

CneunanunsmpoBaHHas Mebenb, nabopatopHas nocyga, pH-meTp noptatmeHbii HI83141, mukpockonsl Mukmen,
CnektpodpotomeTp [13-54-00 Y®P, nporpaMMHO-METOAMYECKUA KOMMIEKC OMOXMMWIOM.aHanus3a, LeHTpudyra
Eppendorf, werikep-nHkybaTtop ans nnaHweta Elmi SHAKER ST 3

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEeHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLUEeHKM OCBOeHMst obyvarowmmmncss ydebHOro MaTepuana onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HavnmeHoBaHue
NnaunkaTop(bl)
Ne pasgena
KomneTteHuwns (1) OOCTUXEHUsI OueHouHble cpeacTBa
n/n ONCLUNINHbI
KOMMeTeHL MM
(mogyns)
MK-1: CnocobeH
nnaHmposaTb paboTy MK-1.1:
1 BbIOMpaTe MeToabI AHanuanpyet u
peLleHns obpabatbiBaeT NHouBmayanbHble 3agaHns
nccregoBaTenbCkux MHopMaLuto Nno JlaGopaTtopHkle paboTbl
3ajay agekBaTHo TemaTtuke TecToBblE 3aaaHUA
NnocTaBMneHHbIM nccrnegoBaHust B Bonpocbl 4ns KOHTPOMbHbIX
BeepneHve B Lensm ¢ y4eTom BblIOpaHHoOWM pabot
1. | 6uodmsmky LLUMPOKOro obnacTu Hayk, B
MembpaH NOHVMaHWs TOM yucne Ha
nNpoceCcCUoOHaneHON | MeXauUCUMNIIMHapH
obnacTtu n/unu OM YpPOBHe
obnacTtn obyyeHus, B
TOM 4ucne Ha
MEeXONCUUMITMHAPHO
M YpOBHe
WHouBmayanbHble 3agaHns
MK-1: CnocobeH ANBILY A
. JTabopaTopHble paboTbl
nnaHmposaTb paboTy MK-1.1:
TecToBble 3agaHuNs
1 BbIGMpaTh METOAbI AHanusmpyet 1
Bonpocbkl AN KOHTPOMNbHbIX
peLueHus obpabaTbiBaeT paBor
nccnenoBaTenbCKnx MHpopMaLno No
3agay agekBaTHo Temartumke
CTpyKTypHO- NOCTaBMEHHbIM nccnegoBaHus B
YHKLMOHaNbHas Lensm ¢ y4eTom BbIOpaHHOWM
2. | opraHusauus LLIMPOKOTO obnacTu Hayk, B
KOMMOHEHTOB NOHUMAHWS TOM 4uCre Ha
©romembpaH NpodECCUOHANBHON | MEXAUCLMNINHAPH
obnacTtu n/mnu OM YPOBHEe
obnacTtun obyyeHus, B
TOM 4ucre Ha
MEXANCUUNIMHAPHO
M YpOBHE
MK-1: CnocobeH MK-1.1: WHavBuayanbHble 3agaHus
3 MembpaHHbI nnaHmpoBaTb paboTy AHanusupyert 1 TecToBble 3agaHns
" | TpaHcnopT 1 BbIBMpaTh MeToabl obpabatbiBaeT Bonpocbl 4ns KOHTPOMbHbIX
peLleHns MHopMaLMo No pabot




HanmeHoBaHue

NHankaTop(bl)

uendam c y4etomMm
LLUMPOKOIo

obnacTu Hayk, B
TOM YuCre Ha

Ne pasgena
KomneTeHuusi(n) JOCTUXEHUS OueHouHbIe cpeacTBa
n/n JVNCUMMMNUHbI
KOMMeTeHLMn
(Mogynsi)
nccregoBaTenbCKux TemaTtuke
3ajay agekBaTHo nccrnegoBaHust B
NnocTaBrieHHbIM BblGpaHHOM
Lensm ¢ y4etTom obnacTtu Hayk, B
LLUMPOKOro TOM Yucne Ha
NOHVMaHWs MEeXAUCUMNINHAPH
npodeccuoHaneHon OM YpPOBHe
obnactu u/vnu
obnactu oby4yeHus, B
TOM 4ucre Ha
MEeXONCUUMITMHAPHO
M YpOBHe
MK-1: CnocobeH WHovBuayaneHble 3agaHus
nnaHmposaTb paboTy AK-1.1: JlabopaTtopHble paboTbl
1 BbIGMpaTh MeTOAbI o TecToBble 3aaaHUsA
AHanuanpyert un
peLueHus Bonpocbkl AN KOHTPOMNbHbIX
obpabaTbiBaeT
nccnenoBaTenbCKnx pabot
WHOopMaLMIo No
3ajay agekBaTHo
TemaTtuke
NnocTaBneHHbIM
Mpobnemel nccrnegoBaHust B
Lensm ¢ y4eTom N
nepegayu BblIOpaHHOWM
4, LLIMPOKOro
WHdopmauum B obnacTu Hayk, B
NMOHUMAaHWNS
KneTky _ TOM 4ucre Ha
npodeccuoHansHon MENOMCLIMMNMHADH
obnactu u/vnu P
OM YpPOBHEe
obnacTtn obyyeHus, B
TOM Yucne Ha
MEXANCUUNINHAPHO
M YpOBHE
MK-1: CnocobeH
nnaHmpoBaTb paboTy
1 BbIBMpaTh MeToabl
P A MK-1.1:
peLleHns
AHanusupyet 1
nccnenoBaTenbCKnx
obpabaTbiBaeT
3ajady agekBaTHO
WHopmauuo no
NOCTaBMEHHbIM MHavBuayaneHble 3agaHus
Ponb 6uomembpaH B TemaTuke
Lensm ¢ y4etom TecToBble 3a0aHUA
OCYLLIECTBMEHUM nccnegoBaHus B
5 LLIMPOKOro _ Bonpochl Ans KOHTPOMbHbLIX
MeTabonmyecknx BblIbpaHHOWM
NOHVMaHWs paboT
NPOLIECCOB B KreTKe o obnacTu Hayk, B
npodeccuoHansHon
TOM 4uCre Ha
obnacTtu n/vnu MEXAMCLIMMNMHADH
obnacTtun obyyeHus, B P
OM YPOBHEe
TOM 4ucre Ha
MEeXONCUUMIMHAPHO
M YpOBHe
MK-1: CnocobeH MK-1.1:
nnaHupoBaTb paboTy AHanusmpyet 1
1 BbIOMpaTh METOAbI obpabaTbiBaeT MHanenayanbHble 3agaHns
Ponb membpaH B peLueHns WHopmauuo no TecToBble 3agaHuA
6 | MEXKNETOYHbIX nccnenoBaTeribCKnx Temartumke Bonpocbl AN KOHTPOMbHbIX
B3aMMOOENCTBUSIX 3ajad agekBaTHO nccnenoBaHus B paboTt
NnocTaBneHHbIM BblIOpaHHoOW




HavnmeHoBaHue
NHankaTop(bl)
Ne pasgena
KomneTeHuusi(n) JOCTUXEHUS OueHouHbIe cpeacTBa
n/n JVNCUMMMNUHbI
KOMMeTeHLMn
(Mogynsi)
NMOHUMAaHWNS MEeXONCUMMITMHAPH
npodeccuoHanbHomn OM ypOBHe
obnactu wn/vnu
obnacTtun obyyeHus, B
TOM 4uCrle Ha
MeXANCUUMNIMHAPHO
M YpOBHe
MK-1: CnocobeH
nnaHmposaTb paboTy
1 BbIBpaTe MeToabl
b A MK-1.1:
peLueHns
AHanuaupyeT n
nccregoBaTenbCKUX
obpabaTbiBaeT
3ajay agekBaTHo
MHopMaLnto Nno NHouBmayanbHble 3agaHns
NnocTaBMneHHbIM
TemaTtuke JlTabopaTtopHble paboTbl
MepgmumnHckme Lensm ¢ y4eTom
nccnegoBaHus B TecToBble 3agaHus
7 | acnekTtbl 6uodur3ankm LLUMPOKOro o
BblIBpaHHOWM Bonpocbl Ans KOHTPOSbHbIX
MembpaH NOHUMaHMUS
o obnacTu Hayk, B pabot
npodeccuoHaneHon
TOM 4ucrle Ha
obnacTtu n/vnu MEXAMCLIMMMMHADH
obnactn oby4yeHusi, B P
OM YpOBHE
TOM Yucre Ha
MEeXONCUUMITMHAPHO
M YpPOBHE
lMpomexyToyHas aTTectauusi lepeyeHb 80MPOCOB K 3a4emy,
dopmMa KOHTpons — 3ayeT

20. TunoBble OLEHOYHble cpencTBa U MeToAMuYeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TekyWwM KOHTPOSb YyCNeBaeMocTu

KoHTponb ycneBaeMoCcTv No AUCUMMINHE OCYLLECTBASETCA C MOMOLLBbIO CleayoLWmX OLEHOUYHbIX

CpeacTB:
nHaOnBUAOYAINbHbIE 3AO0AHUA

CamocToATENBbHO M3y4YnTb NUTEpaTypy W cocTaBuTtb pecdpepat (0630p) C  3aKMOYEHMEM U CMUCKOM
MCNONb30BaHHbIX WCTOYHUKOB (TeMbl npuBedeHbl Hmxe). B pedbepaTe CTyAeHTbl [OOIMKHbI MUCMONb30OBaTb
TeopeTnyeckme 3HaHWs, YMEHWS U HaBblkKM MO U3ydaemMon AUCUUNNWHE ANS MOBbILWEHUS YPOBHSA BbIMNOMHEHMUS
CBO€W Hay4yHO-MCCreaoBaTenbCKon paboThl.
Tembl 0630pOB:

1. CTpykTypHasa opraHuM3aums u mMexaHusmbl YHKLMOHMPOBAHUS MeMOpaH LieneBbiX KNeTok (NMMmdounTos,
HENTPOUIIOB, SPUTPOLMUTOB, OMYXONEBbLIX KMNETOK, renaTtounToB, HENPOHOB, OakTepwuil, NPOCTENLLUX,
rpnboB 1 Opyrux, KOTOpbIE ABNATCA 0O0beKTamMn Hay4HbIX UCCNegoBaHWA CTYLEHTOB).

2. CTpykTypHas opraHusauuss v MexaHusMmbl (YHKLUMOHUPOBAHUSA OTAENbHbIX KOMMOHEHTOB MeMbpaH
uerneBbix KMeTok (numdoumnToB, HEUTPOMUIIOB, SPUTPOLMTOB, OMYXOSEBbLIX KIETOK, renaTouuToB,
HelpoHoB, 6GakTepuii, NpocTenunx, rpuboB W OpYrMX, KOTOpble SBMASAIOTCA OObEeKTaMM Hay4HbIX
nccrnegoBaHUM CTYAEHTOB; HANpPUMeEpP, MUTOXOHAPUIA, S4ep, NnasMaTuiecknx membpaH v ap.).

3. CurHanTpaHCOYKTOpHbIE CUCTEMbl LEeneBbIX KNeTokK (NMMMEOLMUTOB, HENTPOUOB, ISPUTPOLUTOB,
ONyXOneBbIX KMEeTOK, renaTouMToB, HEWPOHOB, OakTepui, NpocTerwunx, rpuboB M Opyrux, KoTopble
ABMNSTCA 00bEKTaMUN HayYHbIX UCCINENOBaHUIA CTYAEHTOB).

4. MexaHn3mbl rMbenu ueneBbiX KNeToK (MMMEOUUTOB, HEMTPOMUIOB, 3PUTPOLUTOB, OMYXONEBLIX KMETOK,
renaTtouMToB, HEWPOHOB, GaKTepun, NpPOCTENUX, TPMOOB WM OPYruMx, KOTOpble SBMAOTCA obbekTamu
Hay4HbIX MCCNeaoBaHNA CTYOEHTOB).

5. MonekynapHo-kneToyHble MeXaHu3Mbl pPasBUTUS MNaTONOrMNn opraHMsma 4erioBeka, CBSA3aHHbIX C
NMHTEHcUbMKaumnen cBobogHO-pagmKanbHbIX MPOLECCOB.

6. MonekynapHo-KneToYyHble MexaHU3Mbl pa3BUTUA NaTOMOMMN OpraHMamMa 4enoBeka, CBSA3a@HHbIX C
ycureHnem n ocrnabneHmem npoLeccoB KIEeTOYHOM rmbenu.

7. VIMMyHOMaToONoOrMmM, CBA3aHHbIE C HAPYLUEHUEM CTPYKTYpPbl U (PYHKUUA MeMOpaH KINeToK YenoBeka, U UX



MOJEKYNSPHO-KIeTOYHbIE MEXaHU3MbI.
8. MonekynsipHO-KIeTOYHbIE MEeXaHW3Mbl Pas3BUTUS NATONOMMIA 4YerioBeKka, CBSI3aHHbIX C HapyLUEeHWSIMM
MOHHOIO roMeocTa3sa KrneToK U (hYHKLMOHNPOBAHUS MeMOPaHHbLIX TPAHCMOPTHBIX CUCTEM.

Mpumep nabopaTopHoM paboTbl N0 y4e6GHOM AUCLUNIINHE

JlabopaTtopHas paboTta Ne 1. BbigeneHue apurpounTapHbIX MEMOpPaH M3 KPOBU [OHOPOB

Llenb paboTbl: ocBOEHWE MeToAa BblAENEHUS 3pUTPOLIUTaAPHBLIX MEMBPaH.

MaTtepuansl 1 obopygoBaHMe:  KpOBb  AOHOPOB € @HTUKOArynsiHTOM,  XNOpuA4  HaTpwus,
TpUCTMAPOKCMMETMNaMNUHOMETaH (TpUC), ConsHasi kucnoTa, atuneHanamuHtetTpaavetat (3OTA), LeHTpUdYXHble
NpobupkK, LeHTpUYyxHbIe Beckl, LeHTpudyra, pH-meTp, nactepoBckme nuneTku, bunbTpoBanbHas bymara.

Xoga paboThbi:

KpoBb ¢ aHTuKoarynsHTom LeHTpudyrnposaTb npu 3000 o6/mMuH B TedeHne 10 MuH. Tnasmy n BepxHuUmn
CMON NenkKoumnToB O0TOOpPaTh MAcTEPOBCKOW MUMETKON U yoanuTb. SpUTPOLUTEI TPY pasa NPOMbITb OXMaX4EHHbIM
pacTBopoM, cogepxawmm 0,145 monw/nNaCl B 0,02 monbk/n Tpuc-HCI 6ydepe (pH 7,6), kaxabih pa3 ocaxagas
KNeTkKn B TOM Xe pexume. MembpaHbl 3pUTPOLMTOB MOMy4alT MyTEM TMMNOOCMOTUYECKOrO remonmsa ux
pactesopoM, cogepxawwmm 10 mmone/n 3OTA B 10 mmonb/n Tpuc-HCI 6ydepe (pH 7,6). Ans atoro oanH ob6bem
OTMbITbIX 3PUTPOLUTOB ObICTPO M 3HeprMdyHO nepemewats ¢ 20 obbemMamu oxnaxgeHHon po 4 °C
remMonuanpyroLen cpedbl U BolgepXXaTb Npu 3Ton TemnepaTtype B TeveHne 15 muH. F'emonunaat ueHTpudyrnposatb
Ha ueHTpudyre npu 18000 o6/muH B TeveHne 15 mMuH. HagocagoyHyo XuOKOCTb yoanutb, a ocagok MemobpaH
npombITh Tpy pasa 20 o6bemamu 10 mmons/n Tpuc-HCI Bydepa (pH 7,6), kaxabii pa3 ocaxxgas membpaHbl B TOM
Xe pexume. B ganbHenwmx akcnepMMeHTax UCnonb30BaTb CBEXEMPUITOTOBIIEHHYH CYCMNEH3MI0 MeMOpaH.

OTBETUTb Ha BOMpPOCHI:

1. Tloyemy aputpouuTapHble MeMOpaHbl ABMASTCA YOOOHOW MOAENbo AN U3YyYeHUst CTPYKTYpbl U CBOWCTB

MeMOpaH KneTok?

2. Oxapakrepu3oBaTb 0COBEHHOCTU CTPYKTYPbl N (DYHKLMIA SpUTPOLMTaAPHBIX MEMOPaH 1 X KOMNOHEHTOB.

3. Kakue kOMMNOHeHTbl BXOOAT B COCTaB MeMOpaHHOro kapkaca aputpountoB? Kakue yHKUMKM BbINOMHSET
MembBpaHHbIV Kapkac?

4. Kakue metogpbl MOryT 6bITb MCMONb30BaHbI A BblAENEHNS 3pUTpOoLMTapHBLIX MemMBpaH?

5. Kakve meTodbl MCMOMb3ylOT ANS U3YYEHWUs CTPYKTYPHOTO COCTOSHMS 3pUTPOLUTapHbiX MembpaH? YTo

No3BONSAKT UCcreaoBaTb 3T MeToAbl?

KpuTepum oueHku:
KputepursiMm oLeHMBaHUSt KOMMNETEHLWIA (pe3ynbTaToB) SABNATCS:
- MOAroToBKa K 3aHATMIO (ohopMIIeEHNEe 3aHATUA B paboyelt TeTpaan B COOTBETCTBUU C METOANYECKUMM
pekoMeHOaLUsMn);
- OTBETbI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUS U cogepkaHuto nabopaTopHoi paboThl;
- aKTUBHOCTb U CaMOCTOSITENTbHOCTb MPU BbIMOSTHEHUN 3a4aHUS;
- 0(hOpPMIIEHNS Pe3yNbTaToB B COOTBETCTBUM C METOANYECKMMU pEKOMEeHJaLUAMY;
- YMeHve aHanuaupoBaTtb, 06CyXdaTb MOMydYeHHble pesynbTaTbl U CaMOCTOATENbHO (DOPMYNMPOBaTh
BbIBOAbI.

PaboTta cunTaetcs BbIMNONHEHHOW W 3a4YTEHHOW, €CrnvM CTYAEHT B KOHUE 3aHATMS npeactaBun OTYEeT B
COOTBETCTBMU C JAHHLIMU METOANYECKMMWN PEKOMEHAALNSMN.

TecToBble 3apaHus (NpUMepbI):
3apgaHue Ne 1. HapucoBaTb CTpoeHuMe nnasmatuyeckon MembpaHbl KNeTkM ¢ NOANUCSAMMU.
3apaHue Ne 2. BuibpaTb NpaBuribHbIN OTBET UMK OTBETHI:

1. OcHOBHbIMWM CTpyKTypoOOpasywumu nunugamm MembpaH sBnswTca:  a)  docdonunuapsl;  6)
TpUrnMuepuapbl; B) KApOTUHOUABI; T) FINLEPUH.

2. [lpeobGnagaowumm nunugamm B cocTaBe MembpaH SBRAKOTCA: a) HeuTpanbHble nunugpl; 6)
LUBUTTEPUOHHBIE NMUNUAbI; B) KACNbIE NUMNUABI; ) CTEPOUAbI.

3. [llepexog nunugHowm dasbl U3 reneobpasHOro B KMOKOKPUCTaNNIMYECKOe COCTOSHME CBSA3aH C :© a)
U3MEHEHNEM  KOHOpMaUUM  YrNEeBOAOPOAHbLIX  LEenem nunMaHbIX  Monekyn; ©)  yKopo4yeHuem
yrneBoAOpOAHbIX Leneri NUAMAHbIX Monekyn; B) «nun-crnon»-nepexoaoM nUNUAHbIX MOMeKyn; )
nepexoaom 13 MuLennspHon gasbl NUNMO0B B rekcaroHanbHY!Ho.

4. WcknountenbHOW CrnoCOOHOCTBIO CyLLEeCTBOBaTb B BMAE OMMONEKYNSAPHbIX NUNUOHBIX CIOEB B LUMPOKOM
WHTepBane TemnepaTyp W WOHHbIX KOHUEHTpauuh obnagaeT: a) docdatnamnmHosuTon; 6)
dochaTnannataHonamMmuH; B) pochaTnannxonuH; r) KapauonumnuH.

5. OOwenpuaHaHHOW MoAEeNbl CTPOEHUA MeMOpaH sBnseTcs: a) moaenb CuHrepa-HukonbcoHa; 6) mogernb
Hannannu-JascoHa; B) mogenb PobepTcoHa; r) mogens IMpuHa.

6. Bpems xu13HM komnnekca «b6enok — aHHyNApHbIN NUnuay»: a) Mc; 6) MKC; B) C; T) 4.
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K nepudepnyeckmum G6enkam OTHOCAT: @) MOHHbIE KaHarnbl; 6) meMOpaHHble AT®asbl; B) CNEKTPUH U aKTUH
3pUTPOLUTOB; I) MEMOpPaHHbLIE PELIENTOPbI.

BenkoBo-nunugHble JoMeHbl MemMbpaH, oboraleHHbIE XONEeCTEPUHOM U CCPMHIOMUENMHOM, Ha3bIBalOTCS:
a) KMHKK; 6) padTbl; B) MULLENTbI; T) IMNOCOMBbI.

Mnasmatnyeckne membpaHbl 3pUTPOLUTOB U NUMAOLUTOB pasnNUyaloTcs, B NEPBY0 o4Yepeab, MO COCTaBy
n ceoncTBaMm: a) 6enkos; 6) NMNNAOB; B) yrNeBOAOB.

aHrnMosuagbl — 3TO OAWH M3 TWMNOB: a) rnuueponunuaos; 6) rAMKONMNWMAOB; B) CTepouaos; )
ccuHrodpocconmnmaos.

Ona membpaHHbIX GenkoB He XxapakTepHO sBfeHue: a) BpawartenoHonm Anddysmu; 6) naTepanbHOM
anddysnm; B) «dnun-cnon»-nepexoaa; r) CTpyKTypHOM acCumMMeTpuun.

NoHHble KaHanbl obecneynBatloT: a) NACCUBHbLIW TPAHCMOPT MOHOB; 6) NEPBUYHO-AKTUBHbBIA TPAHCMOPT; B)
BTOPMYHO-aKTUBHBIA TPaAHCNOPT; ) Auddyaunto.

CenekTuBHbIA OUNbLTP — 3TO OAMH U3 «KOMMOHEHTOBY: @) TpaHCMOPTHONMATPasbl; 6) MOHHOro KaHana; B)
nunuagHoro 6ucnos; r) nepudepnyeckoro MmemopaHHoro oernka.

Bbicokas npoHMuaemocTb nunuaHoro 6rucnost MembpaH xapakTepHa Ans: a) MOHOB HaTpust; 6) rmoKosbl; B)
AMUWHOKUCIIOT; T) XMPHbIX KUCITOT.

Ona  BHyTpeHHEW  MUTOXOHOPUWAnNbHOMW  MeMOpaHbl  XapakTepHO  BbICOKOE  coAaepXaHue  a)
dochaTnannxonuHa; 6) kapamonunuHa; B) XonectepuHa; r) poctdatnannuHosuTona.

Ons mMemBpaH XMBOTHbIX KIETOK XapakKTepHO BbICOKOE COAepKaHue nunuaos: a) docdaTuannxonuH +
raHrnuosuabl + xonectepuH; 6) docdaTtmamnataHonamMmvH + uepebposugbl + CHUHIOMWENVH; B)
docatngnnxonuH  +  docdatugunataHonaMmmH  +  XxonectepuH; ) docdatngunataHonamuH  +
dochaTnannxonuH + COUHroOMUENUH.

K nHTerpaneHbiM MembpaHHbIM GenkaM OTHOCAT: @) CNeKTPUH; 6) poaoncuH; B) 6enok nonockl 3; r) akTuH;
4) rMUKOOPUH.

TonwuHa meMbpaHbl B cpeaHem cocTaenseT: a) 10 anrcpem; 6) 10 Hwm; B) 0,1 MKM; 1) 10 MKM.

MonsipHble rOMOBKM NMNWMOB B MeMbOpaHe 3apsbkeHbl: a) MONoXWUTEnbHO; 6) oTpuuaTtenbHo; B) He
3apsbkeHbl (HEMTpanbHbl).

CogepxaHune benka B aputpountapHon membpaHe coctaBnseT: a) 33 %; 6) 18 %; B) 50 %; r) 75 %.

B ocHoBe 6enok-nunuaHbIx B3anmodencTeun B buomembpaHax nexar: a) rmgpodobHble B3anmoaencTeuns;
0) anekTpocTaTuyeckne B3aMMOAENCTBMS; B) BOOOPOAHbIE CBA3M; ') KOBaNEHTHbIE CBA3W.

Bpemsa nepeHoca wmonekynbl docdonunuga M3 OZHOrO MOMOXEHMS paBHOBECUMS B Opyroe npu
naTtepanbHoi gudpdysun: a) 10-7-10-8 ¢; 6) 10-10-1012 ¢; B) 1-2 u.

Mo TEPMWMHOM «KMHKM» MOHMMAlOT: @) obnacTv nondpHbIX rpynn nununos; ©6) usoTponHylo obnactb
yrneBOAOPOAHbIX LEnei nuMnuaoB; B) Yy4acTOK YINEBOAOPOAHOM UENW, HaxoAswWWiAcs B TpaHC-
KOHcpopMauuu; ) y4acToK yrieBoAOPOAHONM Lenu, Haxo4aLWunes B TpaHC-row-koHopmaumm.

Bonee BbICOKOW MPOHMLAEMOCTbIO AN MOHOB U BOAbl obnagaeT: a) muuennsipHas gasa nunugos; 0)
naMennapHas XugkokpucTannuyeckasa dasa; B) namennsapHas renesas asa; r) rekcaroHanoHas gasa.
Onddy3nto MOHOB B rOMOreHHON He3apsKeHHON MmembpaHe onucbiBaeT ypaBHEHUE: a) anekTpoamddysmm
HepHcTa-lNMnaHka; 6) dvka; B) cTaumoHapHoro noteHumana ronsgmMmaHa-XomKKnHa.

Bug TpaHcnopTa (aKTUBHbLI UMW NACCUBHLIA) ONPEeAenseTcd BEeNUMYMHOW: a) INEeKTPOXUMMUYECKOro
noteHumana; 6) koacdpdpuuneHtom anddysnu; B) nUameHeHnem csoboaHON SHEPrum; r) MPOHULIAEMOCTbIO.

K MOHHbIM kaHanmaMm, VMewLWMM BHYTPEHHUN CEHCOp BHELWHEero CcwurHana, oTHocATCs:  a)
peLenTopynpasnsemble KaHanbl; 6) nuraHgynpaensgeMble KaHarnbl; B) NOTeHUManynpasnsemble KaHanbl.
CeHcop BHeLLHero curHana noTeHumanynpaBnseMblX HaTPUEBbIX U KanuMeBblX KaHarnoB — CErMeHT Si a-
cyobeanHuLbl cooepXuT Oomnbluoe KONMMYEeCTBO OCTATKOB: a) HeWTparnbHbIX aMWHOKUCIOT; ©) Kucnbix
aMUWHOKUCIIOT; B) OCHOBHbIX aMWUHOKMUCIIOT.

CKkopocCTb TpaHcrnopTa MOHOB Yepe3 MeMbpaHy ¢ y4actvem uoHodpopa coctasnseT: a) 106-107 noHoB B
cek; 6) 10%-10° noHos B cek; B) 108-10%° noHos B cek; r) 10%-10% NOHOB B CeK.

BanvHoMuuMH MO CTPYKTYype M MexaHu3My [OEeWCcTBUS NpefcTaBnseT coOOoWM: a) XMPHyK Kucnoty; 0)
nonvcaxapug; B) aHTUBMOTUK; I) AeTepreHT; ) kaHanodopmep; e) MoHodop.

lMepeHoc noHa yepe3 MembpaHy C MOMOLLbI0 MOHOGOPA OCYLLECTBMNSAETCS C MOMOLLBI: a) BOOAOPOAHBIX
cBsA3en; 6) KoBaneHTHbIX CBA3€EN; B) MOH-AUMOSbHbLIX B3AaUMOAENCTBUW; T) rMapodOoBHbIX B3auMOAENCTBUNA.
MpamuumnanH A nNo CTPYKType N MexaHn3My AeNCTBuS ABAseTcd: a) nonucaxapugom; 6) aHTubnotmkom; B)
aMWHOKUCITOTOW; ') HEUTparnbHbIM MOHOMOPM; 4) kaHanodOpMepoMm; €) 4ETEPTEHTOM.

KanbuueBasdAT®aza obecneumBaeT: a) NaCCUMBHbIN TpaHCNopT; ©) NEepBUYHO-aKTMBHBLIN TPaHCNOpPT; B)
BTOPWYHO-aKTUBHbIN TPAHCMOPT.

Na, K-AT®asa otHocutcs k AT®asam: a) F-tuna; 6) V-tuna; B) P-tuna.

Na, K-AT®dasa pyHKUMOHUPYET B: @) ANEKTPOHENTParibHOM pexxume; 6) aneKTporeHHoOM pexnme.

Y GakTepuihi U pacTEHUN KOTPaHCMOPTUPYEMBIM MOHOM B Cllydae BTOPWUYHO-aKTMBHOIO TpaHcnopTta
apnsieTcs: a) Na*; 6) K*; B) Ca?*; r) H*.

AMVHOKMCIOTbI U caxapa TPaHCMNOpPTUPYTCs 4Yepe3 MembOpaHy nyTeM: a) BTOPUYHO-aKTUBHOIO
TpaHcrnopTa; ©6) nNepBMYHO-aKTMBHOIO TpaHCNopTa; B) MNACCMBHOIO TpaHcnopta npyv  MOMOLLM
KaHanoobpasoBarenen.
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Mpu nepegaye aHeprum Bo3byXOeHMS HA MOMEKYNSPHBIN KUCITOPOA OT MOMeKynbl hoToceHcnbnnmaaropa
B TPUMIIETHOM BO30Y>XOEHHOM COCTOSIHUM obpasyeTcs: a) rmaopoKCUNbHBIN pagukan; 6) cynepokCUaHbIN
aHWOH-paguKan; B) CUHITIETHbIA KUCMOPOA; I) MEePOKCUA BOOOPOAA; €) OKCUA a30Ta; XK) MEPOKCUHUTPUT.

B pesynbTaTte nepokcMOHOrO OKUCIEHUS NMMNUOOB NPOMCXOAUT: a) NOBbIWEHWEe CTeneHn rmgpodobHOCTM
MeMOpaHbl; 6) CHUXeHMe cTeneHn rmapodobHOCTM MeMOpaHbl; B) yBennyeHne oTpulatensHoro 3apsga
Ha MOBEPXHOCTU MeMOpaHbl; ) CHWKEHWE OTpuuaTenbHOro 3apsifia Ha MOBEpPXHOCTU MemOpaHbl; A)
yBenuMyeHmne BA3KOCTN MeMOPaHbI; €) CHUXEHNE BA3KOCTU MeMOpaHbI.

AkLienTopamMmn KOPOTKOBONHOBOro Y ®-m3nyyeHnsa B membpaHax BbICTynatoT: a) 6enku; 6) rugponepokcuabl
NVNUAOB; B) anbAernabl U KeTOHbI; ) KOEPMEHThI; A) YrneBoabl.

B kauecTBe MpOOKCMAAHTOB MOTYT BbICTYyMNaTh: @) Nepokcug sBoaopoaa; 6) ruapoKCUMnbHbIA paaukarn; B)
ackopbUWHOBas KMCIOTa; I) LLepynonnasMuH; 4) katanasa; €) aTUnoBbIn CnvpT.

B3aumopencTteme Genka c nunugHonW MembpaHoW B MOLENIBHOM 3KCMEPMMEHTE MOXHO Mu3y4daTb Mpu
nomoLwin meToga: a) NyopecLeHTHbIX MeTOAOB; ©) PEeHTreHOCTPYKTYpHOro aHanusa; B) 3Jl1P; 1)
3NEKTPOHHOW MMUKPOCKONWW; A) PaANOaKTUBHBIX 30HO0B.

K areHtam, mMoamduuMpyloWmMM CTPYKTYPHOE COCTOSIHME M MpoHMUaemMoctb GuomemOpaH, OTHOCAT: a)
BanMHOMUUMH; ©) xomnecTepuwH; B) nugokawmH; r) docdonunasdy; A) caxaposy; €) TUCTUAMH; X)
aogeuuncynbsgaT HaTpuUs.

Bpems xu3Hu Guomonekynbl B TPUMMETHOM BO3BY)XOEHHOM COCTOAHMM Ti1 Bonblue, Yem B CUHINIETHOM
BO30OYXOEHHOM Si, Tak Kak: a) NpPoOMCXOAMT MCryckaHue KBaHTa poccopecueHunM B COOTBETCTBUMU C
nepexogom: Ti— So + hvgoc; 6) npoucxoant 6Gesbi3nyyaTenbHbId NEPexXod B OCHOBHOE CUHITIETHOE
COCTOsIHME C obpalleHnem cnuHa anekTpoHa Ti1— So; B) nepexon u3 TPUNNeTHOro COCTOSIHUSA B OCHOBHOE
3anpeLleH npasunamm oTbopa B CBA3W C NapanienbHOCTbI0 CMMHOB 3M1EKTPOHOB.

OcHoBHbIMM xpomodbopamn  YO-usnydyeHuss B Oenkax sABNsOTCA: a) ructuguH; 6) TpuntodaH; B)
deHunanaHuH; r) rmyTamuH; ) LACTUH.

K akTMBHbIM bopmam KucCropofda C HW3KMM OKUCIMTENbHBbIM MOTEHUMAnoOM OTHOCAT: a) CUHIMETHbIN
kucnopogn; 6) ruapoKCUIbHBIN paavkan; B) NepokcUa BOOOpOAa; ) CynepoKCUOHbBIA aHWOH-pagukan; a)
oKcua asoTa; €) MePOKCUHUTPUT.

[ns nccnegoBaHWs M3MEHEHUI CTPYKTYPHOrO COCTOSHWMA MeMOpaHHbIX 6ernkoB MCMonb3ylT: a) MeToq
PEHTrEeHOCTPYKTYpHOro aHanuaa; 6) metog AAMP; B) meToq anekTpoHHOW mukpockonuwu; r) metog JlP; o)
meTtoa MK-cnektpockonuu.

B Bugumown obnactu cnekTtpa SHepruio M3nyyYyeHust CrnocoBHbI nornowartb KOMMOHEHTbl 6uomembpaH: a)
nvnuael; 6) 6enku; B) yrnesoabl; r) KOPEPMEHTHI.

B Y®-obnacTtu cnektpa sHepruno usnydeHmsi cCnocobHbl nornowaTe KOMMOHEHTbl GuomembpaH: a) nunuapl;
6) 6enku; B) yrneBoabl; ) KOEPMEHTHI.

Bruodmsmyeckme MeTogbl UCCNefoOBaHUSA  MO3BOMNAT  M3yyaTb: a) MNOABMXKHOCTL U YNAKOBKY
yrneBoAOpOAHbIX Lenen nunuaos; 6) npouecckl natepansHon anddysnm n «hnun-dnony»-nepexonpl; B)
BblOENATb B YACTOM Buae OernkoBble KOMMOHEHTbI BuoMeMOpaH; r) uccnegoBaTtb ha3oBble NeEpPexopbl
nMnuaoB; O) naeHTuduuupoBatb MembpaHHbIE KOMMOHEHTLI; €) UcCrefoBaTb MPOLECcChl NPOBeaeHUs
HEepBHOIo MUMMyrbca.

3apaHue 3. OueHNTb, BEPHO N CyxKAeHMe. VicnpaBuTb OWIMOKN B HEBEPHBIX CYXAEHUSAX.

1. [ns uccrnefoBaHUsA U3MEHEHUI CTPYKTYPHOTO COCTOSIHUSA MeMOpaHHbIX GeNkoB UCMONb3YIOT MeToA
PEHTIEHOCTPYKTYPHOIO aHanuaa.

2. [eTepreHTbl B OCHOBHOM MCMOMb3YIOT ANS BblAENEHUA U O4YUCTKM nepudepuydeckmx memopaHHbIX
GenkoB.

3. Buodwumsunyeckue metoasl nccnegosaHUs NO3BONSIOT U3yYaTb MOABMXHOCTb M YNAKOBKY
yrneBogopoAHbIX Lienen nnugos.

4. MwukpoBszkocTb BuomembpaH nuccrnegyoT Npu NOMOLLM MeToAa refnb-xpoMmartorpacum.

5. [Ons pasgeneHns membpaHHbIX MMNUAOB MPUMEHSIIOT METOA TOHKOCIONHOM XpomaTtorpaduu.

6. BsaumopgewnctBue 6enka ¢ nunMgHon membpaHoM B MOLENbHOM 3JKCMEPUMMEHTE MOXHO M3yyaTb
npv NOMOLLM METOAA PaanOaKTMBHbLIX N30TOMOB.

7. ®docchaTnannxonmH MOXeT BbIMOMHATL PELENTOPHYI0 PYHKLUMIO B BuomembpaHax.

8. TlMonunentmapl TPaHCMOPTMPYIOTCA B KNETKy nyTem obnerdyeHHon Auddysmm ¢ ydactvem
nepeHOCUYUKOB.

9. AKTUBHbIA TpaHCMNOPT — 3TO NEPEHOC HESNEKTPOSIMTOB U UOHOB NPOTMB rpagneHTa XMMUYECKOro
NN 3NEKTPOXMMMNYECKOTO NOTEHLMarna, CoNpPsXXeHHbIN C 3HEPreTUYECKMMIN 3aTpaTamu.

10. MNMpu nepexope curHana B kackage: peuentop — G-6enok — 3ddEKTOPHbIN Genok MCXoOHbI
BHELUHMI curHan cnocobeH K MHOroKpaTHOMY YCUneHuto (amnnudukaumm).

11. MNMpoanonTtoTMyecknin  PakTop — UUTOXPOM C JioOKanu3yeTcs Ha BHYTPEHHEW MOBEPXHOCTU
KMeToYHOro sgpa.

12. Nepexoq MeMOpaHHbIX NUNMAOB W3  TBEPOOKPUCTANNMYECKOro B KMOKOKPUCTannmyeckoe
COCTOsIHME CBsA3aH ¢ 0bpa3oBaHneM padTos..

13. Cuctembl BTOPUYHO-aKTMBHOIO TpaHcnopTa NpMBOASATCS B OENCTBUE 3@ CHET SHEpruun, 3anaceHHomn
B MOHHbIX rpameHTax.



14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

46.

BaxHyto ponb B npoueccax wmogudmkaumm 6uomembpaH urpaeT cBobogHO-paguMkanbHoe
NnepoKCcUaHOE OKUCIeHne NUnuaos.

AfeHuvnaTtumknasa yvacTByeT B Mpoueccax nepeHoca NypuUHOBBLIX a30TUCTbIX OCHOBaHUN Yepes
MeMOpaHy.

CykuunHaTaerngporeHasa — nepudepuyeckmin 6enok apMTpoLnTOB.

MonekynspHblMM peuenTopaMmn HasbiBalOT cneunduryeckne Genku KneTku, nepegarowwme nodble
BHELUHME curHanbl (pmsmyeckne, Xmmmieckme n GUonornyeckme) BHyTPb KNeTKu.

B ocHoBe nunug-nMnuaHblX B3aMMOLEWCTBMA  nexaT rmapodobHble  B3aMMOOAEUCTBUSA,
BOAOPOAHbIE U AuCYnbduaHbIE CBA3M.

VIOHHble KaHanbl — 3TO MHTEerpanbHble [NIMKOMPOTEUHbI, CNOCOOHbIE B pesynbTaTe BHELUHUX
BO30ENCTBUN N3MEHATb MPOHNLI@EMOCTb MeMOpaHbI 4118 Pa3fiMyHbIX MOHOB.
JInzopochatnamnxonnmH — KOMMAOHEHT OCKHOMHO3ZUTUOHON CUTHANTPaHCOYKTOPHOW CUCTEMBI
KneToKk.

FemornobuH B aputTpouuTapHo MeMbpaHe cBs3aH C MeMOPaHHbIMW FaHINMMo3ngamu.

[Bmxylen cunon npocton auddysnm HesapsKeHHOro BellecTBa 4depe3 mMeMbpaHy sBnsieTcs
pPa3HOCTb 3NEKTPOXUMUYECKUX MOTEHLMANoOB 3TOr0 BellecTBa B ABYX 0ONacTsix, pasgerieHHbIX
mMeMbpaHon.

Ctepovabl 06ycnoBnNmnBaloT NOMUHECLIEHTHbIE CBOMCTBa BMoMemMbpaH.

B coctaB kneTouHbix MemMbpaH npo- M IJYKAPUOTUYECKUX OpPraHM3MOB B OCHOBHOM BXOAAT
amduduneHble (andunsHbIe) NMNMAbI.

BoNbLUMHCTBO NMNMAHBIX MOMNEKYN HAXoOATCA B NaMennspHon reneson case.

OO6wenpuaHaHHOM MOAENbIO CTPOEHUSA MeMbpaH saBnseTcs mogens JaHnannu n [JaBcoHa.
BaxHble BHYTPWKIETOYHbIE PErynstopbl — MpocTarnaHauHbl — MpPOAYKTbl MeTabonuama
chmHrosmHa.

dasoBble nepexogbl NUNMAOB  COMPOBOXAAIOTCA  3HAYUTENbHLIM  NOBbILLIEHUEM  WOHHOW
NPOHNLLAEMOCTN MeMBpaH.

CoBpeMeHHble MNpeAcTaBrneHMsl O CTPYKType MemOpaH OCHOBaHbl Ha XMAKOCTHO-MO3aWYHOM
mogenwu, npegnoxeHHon C. CuHrepom n [x. HukonscoHom B 1972 roay.

MpoTenHKMHa3bl y4acTBYIOT B CMHTE3€e NPOBOCNaNUTENbHbIX LIUTOKUMHOB.

KoHueHTpauust UAM® B unto3one coctaenseT B cpeaHem 106 monb/n 1 MeHee, Npu CTUMynNauum
B KINETKe 3a HECKOJSTbKO CEKYHA yBennymBaeTcs B 5 pas.

[iBxeHMe moHa No noTeHumanynpaBfsieMoMy KaHany paccMaTpuBaloT Kak MnocnegoBaTernbHoe
3aMeLleHne Mornekyrn BoAbl rmapaTHOM OBOMOYKM MOHA Ha MONdApHblE rPyMMbl, BbICTUNAKOLWME
NnonocTb KaHana.

BonbWMHCTBO MeMBpaHHbIX PeLLEenTOPOB NPeACTaBNEHbl ONIMTOMEPHBIMY MeMOpaHHbIMK Benkamm
— FMYKONPOTEUHAMM.

Ha BHeLUHel NOBEPXHOCTUN 3PUTPOLUTAPHON MeMDOpPaHbl HAXOAATCA B OCHOBHOM HelTparbHble (Mo
3apsagy) nunuapl.

BHyTpuKkneTouHble epMeHTbl — MWHTErpuUHbl — Y4acTBYWT B KOOpAWHALUK MeTabonmyeckmx
MpOLECCOB B KMeTKe.

B cTtabunusauun membpaH y4yacTByHOT B OCHOBHOM KOBarneHTHbIE CBS3MN.

KapouonunuH — oanH 13 KOMNOHEHTOB 3PUTPOLIMTAPHON MEMBpaHbI.

Hanbonee BaXHbiMM CBOWCTBaMWM §UNWAOB SBASAOTCA: NMOTPOMHBIA M TEPMOTPOMHbLIN
Me3oMopdn3M, CTPYKTYpHas aCUMMETPUS.

XOAXKKMH 1 Xakenu cdopMynnpoBanm XeMMoOoCMOTUYECKYIO TMnoTesy.

BannHoMUUWH MMeeT camyto BbICOKYHO M3bupaTenbHoCTb K noHam K*.

VIHTErpuHbl — reTepoanMepHbIe MOSEKYIbl, (PYHKUNOHMPYIOLWME KaK KNETOYHO-CyOCTpaTHble, Tak U
MEXKNeToYHble aaresvBHble peLenTopbl.

Ons BbicBOOOXAEHUS M3 MemOpaHbl nepudepnyeckmx 6OenkoB HeobxoAMMO UCMoNb3oBaTb
JeTepreHTbl UNn opraHnyeckne pacTBopuUTEnn.

O6neryeHHas oudpysnst BELLECTB MPOMCXOAUT NPU y4acTUM MOJSIEKYIT MEPEHOCHYMKOB 1 obnagaeT
CBOWCTBOM HacCbILLEHUS.

Ca?*-ATdaza nepeHoCUT WOHbl Kanbuusi B LUUTONNA3My W3 BHEKNETOYHOW XMAKOCTU WUNK
BHYTPUKITETOYHbIX AENO KanbLuMs 3a c4HeT aHeprum rugponmsa ATO.

B ponu BTOPMYHBIXMECCEHOXEPOB BbICTYNAOT Marsble MONEKynbl M MoHbl: ULAM®, ulfMo,
nHosnTonTpudocdat, AMaunnrnuLeporn, apaxnagoHoBas KUCNOTa, MOHbI KarnbLus.

AKTUBHbIE (OPMBI KMCIopoga MOTYT reHepuMpoBaTbCsl B Pa3HOOOPasHbIX (DepMEHTATUBHBIX U
HepepMeHTaTUBHBIX peakLnsax BO BCEX YACTAX KNETKU.

3apaHmne 4. [atb onpegeneHuss MOHATMSIM:A) nepudepuyeckin  mMembpaHHbii  6enok; 6) nMOTPONHLIN

Me30MopdUn3M;

B) «bnmn-gonon»-nepexom; r) BEKTOPHbIA MeMOpPaHHbI Bernok.

MNepeyeHb 3a4aHNN AN KOHTPOJbHbLIX PpaboT (Npumepsbl):
OTBeTUTb Ha BONpPOCHI:



13.

14.
15.

16.

17.
18.

19.
20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.
31.

32.
33.

34.
35.

36.

37.

38.

HasoBuTe OCHOBHbIE IpynMbl METOAOB UCCneaoBaHns GuomembpaH. YTo OHM NO3BONAIOT U3yvaTb?
Kakve meTogbl nccnegoBaHWs MCMONb3YOT ANS U3YYEeHUS CTPYKTYPHOTO COCTOSIHUSI FIMMWGHOMO
KOMMOHeHTa buomemopaH?

Kakve meToabl uccnegoBaHUs UCMOMb3YOT ANS U3yveHuss 6enok-nnuaHblX B3avMOAENCTBUIA B
BrnomembpaHax?

Ha kakuve rpynnbl nogpasgensaT membpaHHble 6enku? KakoBbl 0COGEHHOCTU UX CTPOEHUS ”
BbINOMHAEMble PyHKUNN?

Kakve cBowicTBa nNuUNMAHbIX Monekyn obecnevyvBaloT BbINONHEHME QYHKUMA MeMbpaHHbIMU
benkamun?

C KakuMUn CTPYKTYPHbIMWU KOMMOHEHTaMy MemMbBpaHbl 1 UX CBOMCTBaMMu CBs3aHa MPOHWLLAEMOCTb
6rnomembpaH Ans pasnuyHbIX BELECTB?

Kakne chakTopbl BMNSAIOT Ha CTPYKTYPHOE COCTOSIHUE MeMBpaHHbIX NMnnaos?

OxapakTepu3yiiTe Mogenu CTpoeHns MemopaH.

YeM MOHHbIE KaHarbl OTNINYaTCHA OT MOHHBIX HACOCOB?

. Uem obrnieryeHHas gudpdpysnst otrnimyaeTtcst oT npocTton anddysnm Ypes nunuaHbIn GUcnon?
. YeMm aKkTVBHbIN TpaHCNOPT OTNNYaEeTCst OT MACCMBHOIO?
. Onuwmte ponb GuomembpaH B OCYLLUECTBMEHMM MPOLECCOB nepeaayn MHopMauun BHYTPb

KneTkn. YTo NoHMMaloT NoA pasBUMTUEM NEPBUYHOIO U BTOPUYHOrO OTBETA B Mpouecce nepegayu
nHdopmMaLmm B KNeTky?

UTto npeactaensieT cobon membpaHHbIA Kackag nepegadn BHELWHero curHana B kneTtky? Kakue
npouecchbl obecnevymBaloT KOMMNOHEHTLI 3TOrO Kackaga?

YT0 npeacTtaBnsoT cobo BTOPUYHbIE MecceHmxkepbl? KakoBa nx ponb B KneTke?

YUto npeacraBnsioT cobon peuentopbl? KakoBbl Mx 0co6eHHOCTU? Ha Kkakue Tunbl nogpasaensior
peLenTopbl, y4acTByOLLME B MPUEME BHELLHEro CUrHana B KrneTky?

Kakvne nartonormyeckne COCTOSIHUSI OpraHu3Ma YernoBeka CBsi3aHbl C HapylleHWeM MpoLeccoB
TPaHCOYKUMU BHELLHErO cUrHana B KneTky?

KakoBa ponb MmembpaH B MHTerpaLum npoLeccoB KNeTo4YHoro metabonmama?

KakoBO TeopeTnyeckoe u npakTu4eckoe 3HavyeHvne UccrnefoBaHun, HanpaBreHHbIX Ha BbiSBNEeHVe
MeXaHW3MOB nepeaayn NHPopMaLmmn B KNeTky?

KakoBa ponb MeMBpaHHbIX NMNMAOB B Npoueccax nepegady CUrHanos B KNeTky?

Kakne 6enku mMembpaH HasblBaOT aAre3mMBHbIMKU, KaKOBbl OCOBEHHOCTU WX CTPOEHWUS,
Knaccmdukaumsi n ponb B 06ecnedeHnn MeXKNeTOUHbIX B3anMogencTBun?

Kakoe 3HayeHne nmeloT MccneaoBaHus UCKYCCTBEHHbLIX MeMBpaHHbIX CTPyKTyp? KakoBbl obnactu
NX NPUMEHEHNS?

Y10 NoHMmatoT nogd aacopOLIMOHHBIM MEXAHU3MOM PerynupoBaHuns hepmMeHTaTUBHON akTUBHOCTN?
Kakne naTtonornyeckme COCTOSIHUSI oOpraHuama 4YenoBeka CBsi3aHbl C  MHTEeHcuduKaumnen
MepoKCUOHOTO OKWUCMEeHWs NMNMAoB MeMbpaH M obpas3oBaHMEM akTMBHbIX OpM Kucrnopopa?
Kakune metoapl 1 nogxodbl MOryT BblTb MCMOMNB30BaHbI AN1A UX fleYeHns 1 NpounakTukmn?
O6ocHynTe yTBepxaeHue: «brnomembpaHbl — HENMPEMEHHbIE Y4aCTHUKM COBOKYMHOCTM MPOLECCOB
BO3HWKHOBEHWS U pa3BUTUA paga NaTonornyeckmx COCTOSAHUI OpraHn3ma YernoBekay.

KakoBa ponb KOMMOHEHTOB 6uonornyeckux mMembpaH B peanusauum nNpoLecCoB KIEeTOYHOW
rmbenn?

lMepeg Bamm cTOUT 3agaya: OUEHUTb pPofb OEenkoBOro M MAWMUOHOIO MWKPOOKPY>XEHUS B
OYHKLMOHMPOBaHUN ONUroMepHbix MembpaHHbix AT®das. Kakoro poga 3KCnepuMeHTbl Bbl
nnaHupyeTte nposecTu 1 noyemy? Kakvme gaHHble MOryT BbITb NONy4YeHbl Bamu?

Kakne meToabl MOXHO UCNOMNb30BaTh ANS naeHTudmkaumm memopaHHbIX KOMMNOHEHTOB?

EcTb nu pasnuuua mexgy peuentopamn CUrHanTpaHCAYKTOPHbLIX CUCTEM KINEeTKU U peuentopamu,
obecneynBaloLLUMyN MEXKITETOYHbIE KOHTaKTbI?

Kakne naTonoruveckne COCTOSIHUSA OpraHM3ma YernioBeka CBA3aHbl C HapPYLUEHWSIMU CTPYKTYpbI U
YHKLMIN MEMOPaHHBIX KOMNOHEHTOB?

Moyemy TpaHcnopTHoleAT®dasbl Ha3bIBaOT NUNUA3ABUCUMbBIMKU (hepMeHTaMn?

Kakne y4yeHble BHeCnV BKNaz B pas3BUTME TEOPETUYECKUX NMPeacTaBeHnn O CTPYKTYPE N PYyHKUUSAX
BGrnomembpaH?

KakoBa pornb NOMUHECLIEHTHOrO MeTOAa B UccnegoBaHuax onomembpaH?

lMoyemy wccnepoBaHust CTPYKTypbl U dbyHkuun 6GromembpaH Heobxogumbl AnAs  pasBuUTUS
ovnomeanunHbl?

Yem oTnmyaroTca gpyr ot gpyra MmembpaHbl 3pUTPOLMTOB U TENKOLMTOB?

C kakon uenbio B MeMbpaHonorum nNpuMeHsoT getepreHTbl? KakoBa ux npupoga u MexaHu3mbl
AEeNCTBUS HA MeMOpaHHble CTPYKTYpbI?

YTo 03Ha4yaeT TEPMUH «ONHAMUYECKOE COCTOSIHME» MeMOpPaHHbIX KOMMOHEHTOB? Kakune dpakTtopbl
BMUAIOT HAa AVHaAMMUYeCcKoe COCTOsiHME MeMbpaHHbIX 6enkoB u NMnnaoB?

UeM BHYTpPEHHSI MUTOXOHApWanbHas memOpaHa oTnMyaeTcs OT Opyrux TunoB MembpaH
3yKapuoTUYECKUX KNeTok?

KakoBa ponb akTuMBHbIX hOpM Kncnopoga B PyHKUMOHUPOBaHMN BruiomembpaH?



39. B yem cocTOMT aKTyanbHOCTb M3y4YeHUS MeXaHW3MOB TpaHCMopTa BELLECTB M MOHOB 4epes
MeMOpaHy? KakoBbl 0611aCcTu NPakTUYeCKOro NCMNosb30BaHNs pe3yrbTaToB 3TUX UCCIELOBaHNN?

40. NoyeMy wnccrneaoBaHUSA CTPYKTYPbl U (PyHKUMIA OuMomembpaH BaHbl Ans dapmakonormm u
dapmauunn?

OueHKa 3HaHUIN, YMEHMWI N HABbIKOB, XapakTepuayroLmnx atanbl opMUpoBaHNS KOMNETEHLMIA B paMKax
N3y4eHns OUCLMNINHBI, OCYLLLECTBIISIETCA B XOA4€E TeKyLLen U NPOMEXYTOYHON aTTecTaunm.

Tekywaa aTtrectaums nNpoBOAUTCA B COOTBETCTBUM C [lonoxeHueMm O Tekyllen aTTectaumm
obyvalowmxcs NO  nporpaMMaMm  Bbicwero  obpasoBaHusi  BopoHexckoro - rocyaapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTTectaums NpoBOANUTCS B popmax: YCTHOro onpoca (MHAMBUAyanbHbIN onpoc,
dpoHTanbHas 6eceaa, goknagbl); MMCbMEHHbIX PaboT (KOHTPONbHbIE PAabOThI, TECTMPOBAHUS).

lMpomexyToyHas aTtTecTauus npoBoAMTCH B COOTBETCTBMM C [lonoxeHneM O NpOMEXYTOYHON
aTTecTaumm obyyaroLmxcsa no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpONbHO-M3MepUuTenbHblE MaTepuarnbl MPOMEXYTOYHOM aTTecTaumm BKMYawT B cebs
TeopeTnyeckme BOMPOCHI, MO3BONAIOLME OLEHUTb YPOBEHb MOMyYeHHbIX 3HaHUW. [Mpyn oueHuBaHWUK
NCnonb3yeTcd KayecTBEeHHas LWKarna oueHoK. Kputepum oueHnBaHus NpuBeaeHbl HUXe.

TpeboBaHUA K BbINOMHEHMIO 3a4aHUIA (UMK LWKanbl U KpUTEPUM OLLEHNBAHMS)
Ons oueHmBaHMA pesynbTaToB OOy4eHWs Ha 3ayeTe WUCMNOMb3ylTCHA cregylolwme nokasatenun: BnageHue
TEOPETUYECKMMIN OCHOBaMM AUCLMMIMHBI, COCOBHOCTL UNMNIOCTPMPOBaTL OTBET NpuMepamu, dakramu, JaHHbIMU
Hay4HbIX WCCnegoBaHWW, MPUMEHEHUE TEeOopeTUYEeCcKUX 3HaHuW no 6uodmsmke membpaH B Hay4vHbIX
nccnegoBaHNaX Ans U3yYeHUs CTPYKTYPHO-(PYHKLMOHANbHOr0 COCTOSAHWA MeMbBpaH KNeToK M MX KOMMOHEHTOB B
HOpMe, Mpu BO3AENCTBUM (DU3NKO-XMMUYECKMX areHToB M pas3BUTMM MaTONOrMYECKNX COCTOSIHWIA opraHu3ma
Yeroseka.
[nsa BbiCTaBneHns 3a4eTa HeobXxoaAMMO BbIMONHWUTL NabopaTopHble paboThbl.
[nsa oueHWBaHus pesynbTaToB 00y4eHMs Ha 3a4eTe UCMNOMb3yeTCsd — 3a4TEHO, He 3a4TeHO.
CooTHolleHne nokasaTenen, KpUMTepMeB U LKasbl OLEHNBAHNSA pe3ynbTaToB 00yyeHus

KpvTepun oueHvnBaHus KOMNeTeHuun LWkana oueHok

Obyvalowuncs Bnageer MOHATUWHBIM — annapaTtoM  AaHHOW oBractu  Hayku 3aumeHo
(TeopeTnyeckumn  OCHOBaMu  AUCUMMNMHBLI), cnocobeH wunnocTpupoBaTb OTBET
npumepamu, paktamu, 4aHHBIMU Hay4YHbIX UCCNefoBaHMA. BeinonHun nabopatopHble
paboThbl.

Ob6yJatoLwuiics 4EMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble 3HaHWA MO nporpamMmve He 3aumeHo
OVCUMNMWHBI, gonyckaeT rpybble owunbkn B oTBeTe. He BbinonHun nabopaTopHble
paboTbl.

20.2. NpomexyTo4yHaa atrecTayus

MpomexyToyHas aTTectaumss N0  OUCUMMMMHE OCYLLECTBAAETCA C MOMOLUbI CnegyoLwmx

OLIeHOYHbIX CPEeaCTB:
lMepeyvyeHb BOMPOCOB K 3a4eTy:

Ne ri/n | MepeyeHb BONpocoB
1. Onpegenenne n yHkuun bnomembpaH. Victopms membpaHonorum.
2 MeToabl nccnegoBaHuns GuomemobpaH: brnoxmmmyeckme, Usmonornyeckne, MUMMyHonormiyeckne,
' reHeTuyeckne, buoduanyeckne. MIx xapakrepucTuka.
Buodmsmndeckme meToabl MccnegoBaHMA  MembpaH: AMdPaKuUOHHbIE  (PEHTreHOBCKas
andpakuus, gudpakumss HEeWTPOHOB); pPe30HaHCHble (SAEPHbIN  MarHUTHbIN  PEe30HaHC,
3 SNEKTPOHHBIA MapamMarHUTHbIN  pPe30oHaHC); onTuyeckne (abcopbunoHHas CNEeKTPOCKOMNus,
' dnyopecueHuus n MeTon (ryopecueHTHbIX 30HAO0B, AWCMEPCUS OMTMYECKOrO BpaLLeHus,
KpyroBoun Anxpounsm, MHdpakpacHas crnektpocotomeTpus); anddepeHumnansHas ckaHupytoLwas
MUWKPOKanopumeTpus; METOL pagnoakTUBHBIX METOK; METOA MOAENNPOBaHUSA MeMbpaH.
Knaccudpmkaums, coctaB, CTpykTypa, U QYHKUMM MembpaHHbIX nunugoB. OcobGeHHOCTH
nMnNuZHoro coctaBa MembpaH KNeToK NPoKapuoT, yKapuoT U BUPYCOB.
dazoBble nepexogbl NMUNUAOB B MeMbpaHe. JIMOTPOMHLIA M TEPMOTPOMHLIMME3OMOPEHU3M




nnuaoB 6uomembpaH. KnHku, MmexaHmam nx obpasoBanus. CTpyKTypHas aCUMMETPUS NMMNnaoB.
CBsasb Mexagy a3oBbiM COCTOSTHUEM NUNMAOB U PyHKUMEN MeMbpaH.

6. Knaccudpmkauwms, cTpykTypa, (OyHKLUM 1 NoKanm3aums membpaHHbIx 6enkoB.
CTpyKTypHO-(DYHKUMOHaNbHasa opraHu3aunss MemMOpaHHOro Kapkaca 3pUTPOLMTAPHON KIETKW.
7. XapaKkTepucTMka OCHOBHbIX OENKOB 3pUTPOUMTapHOM MemOpaHbl: CnekTpuHa, akTuHa, Genka
nonocsl 3, rMMKOMOPUHOB U Ap.
8. XapakTepucTuka yrneBoaHbIX KOMNOHEHTOB GuomemOpaH.
9. CTpykTypa 1 yHKUUKM NnasmaTnyeckux membpaH Ha npumepe membpaH apuTpoLUTOB.
OcoBeHHOCTM MEXMOMNEKYNAPHbIX B3aMMOAENCTBUA B MembpaHax. ®dusnyeckme OCHOBbI
10 BHYTPUMEMOPaHHbIX B3anMoaencTBui. Jlunma-nunuaHsle, 6enok-nunuaHole n 6enok-6enkosblie
) B3aMMOOEWNCTBUS B MeMmbpaHax, MX ponib B (PyHKUMOHMPOBaHWW OuomembpaH. oHaTne o6
aHHynapHbIX nunugax. MNoHsaTre o padrax.
11 PasButve npeactaBneHMn O CTPYKTYpHOW opraHu3auum GuomembpaH. Mogenu GuomembGpaH:
) Hannannu un JaBcoHa, PobeptcoHa, 3uHrepa n HukonbcoHa, KoHeBa 1 coTp. 1 gp.
WckyccTBeHHbIe MeMOBpaHbl, MMNOCOMbI 1 NPOTEOIMMOCOMbI, METOAbBI UX MOMYYEHUs, CTPOEHNE,
12. CBOWCTBa, MPUMEHEHME B pa3nuyHbIX obnactax 6Guonmormm 1M meguumHbl. Baaumopgericteue
NNNOCOM C KNneTKaMu.
O6Lan xapakTepucTvka NpoLeccoB TpaHCNOpTa BeLeCcTB Yepe3 membpaHy. [smxyLine cunel n
13. MeXaHn3Mbl MeMOpaHHOro TpaHcnopTa. TepMOAMHAMMYECKME YpaBHEHUS W KpUTepun
NpoLEeCcCOB NAcCMBHOIO M akTUBHOrO TpaHcnopTa.
14. MaccuBHbIM TpaHcnopT BellecTB. [lacCyBHBIN TPAHCMOPT WMOHOB. YpaBHeHWs Anddy3snu,
NPOHULAEMOCTM, KOHCTaHTa NPOHULLAEMOCTH.
15 MHOyumMpoBaHHbIN MOHHBIN TpaHcnopT. [NoaBmkHble nepeHocymku (MoHodopsl). cnonb3oBaHune
) MOHOOPOB B NUCCregoBaHUSAX MeMOpaH 1 MeavumnHe.
MOHHBbIN  TpaHCMOPT 4Yepe3 CcenekTuMBHble kaHanbl. Knaccudukaums WMOHHBIX — KaHanos.
16. CTpYKTYpHO-(hyHKUMOHaNbHAsa opraHn3aumsi MOHHbIX kaHanoB MembpaH (NoTeHuman3aBncumble
KanveBsble, HaTpUeBbIe, KanbLUMeBbIE KaHasbl).
17. [dunckpeTHoe onncaHwe TpaHcnopTa Yepes NOHHbIE KaHarbl.
AKTMBHBIA ~ TpaHcnopT. [lepBUMYHO- U BTOPUYHO-aKTMBHBLIM  TpaHcropT.  CTpykTypa,
18. o
dyHKLUMOHanNbHbIe N dmsnko-xnummndeckme ceonctea Na, K-ATdasbl u Ca — ATPasbl.
19. MonekynsapHble 0CHOBbI (OYHKLIMOHUPOBAHUS CUCTEM BTOPUYHO-aKTUBHOIO TpaHcnopTa.
20. lMepeHoc yepe3 membpaHy MakpOMOMNEKYN U YacTuL: 3K30LMTO3 U SHOOLMTOS.
21 OOLwan xapakTepucTmka NpoLeccoB nepegayn nHgpopmaumm B knetke. NoHATME O NEPBUYHLIX U
BTOPUYHbBIX MECCEHXEpaX.
29 Knaccudumkauus, 0CoBGEHHOCTU CTPYKTYPHO-(PYHKLUMOHANBHOW OpraHvM3aumm MemOpaHHbIX
) DenkoB-peLenTopos.
23. XapaktepucTuka ageHunaTumMKnasHoro Nyt nepegayn curHana B KneTky.
24, XapaktepucTtnka ocONHO3UTUAHOIO MNyTU Nepefayun curHana B KreTky.
Y4yactme KOMMOHEHTOB OuomembpaH B OCYLLECTBMEHMU U pPerynupoBaHuvM MeTabonmyeckmx
25 npoLeccoB B KneTke. AACOPOLMOHHBIA TUN perynauun metabonuama. lNoHAaTne o metaboroHe,
) dmsmonornyeckoe 3HaveHue ero obpasoBaHudA. [MpOCTPaHCTBEHHO-CTPYKTYpHAs opraHusaums
EePMEHTHbBIX CUCTEM KNETKM (Ha NpMMepe rMUKONMTUYECKOro komnnekca u uukna Kpebca).
26. MyTn HenporymoparnbHOW perynaunm yHKLMIN KNETOK.
27. AgresuBHble 6enkn MemMbpaH: MHTErpuHbI, KaarepyHbl, CENEKTUHbI, UMMYHOrNOBYMHBbI.
28 Ponb komMnoHeHTOB 6GuomMemMOpaH B OCYLLECTBIIEHUM MEXKIETOYHbIX B3auMOAENCTBUMN.
) [MpukpenuTenbHble, 3annparLlime U KOMMYHUKALUWOHHbIE KOHTaKTbl MeXay KrneTkamu.
29. MeToabl MogmduKaumnm NPUPOLHBIX U UCKYCCTBEHHbIX MeMOpaH.
30. CBoboaHO-pagvKanbHOe MNEepoKCUOHOE OKUCIeHWEe nNUNMaoB MembpaH B HopMe W npu
naTonornyecknx npoLeccax.
31 AKTUBHbIE (POPMbI KMCINOPOAA, MEXaHU3M 1X 0bpa3oBaHusl, CBOMCTBA, NyTU YTUNM3aLumm, posb B
) perynupoBaHun metabonuyecknx npoueccos B brocncremax.
AHTMOKCUAAHTbI, UX Krnaccudukaums, Nokanmsauusi, CBOWCTBA, MEXaHU3Mbl GMONOrM4eckoro
32. aencteus. [NoHATME O NPOOKCMAAaHTax M OKUCIUTENbHOM cTpecce. Pegokc-perynaums — oguH 13
MEXaHW3MOB pEerynmpoBaHusi MeTabonmMyeckmx NpoLEeccos.
33 KnetouHas mmbenb. Anmonto3. Hekpos. Aytodarms. Ponb komnoHeHTOB 6uomembpaH B
) peanusaumm NpoLLEeCcCoB KIETOYHOW rmbenu.
34 MMaTonorMn opraHuama u4enoBeka, CBA3aHHblE C YycCureHnem u ocnabneHmem npoLeccos
) KNneTo4YHon rméenu. Perynauus npoueccoB KNeTovHom rmbenu.
35 OHeproconpsrawowme MembpaHbl: onpegeneHve, knaccudukauus, oCOB6EHHOCTN CTPOEHMS U
) dyHKUMoHNpoBaHug. Conpsaratome gakTopbl, COnpsararoLine NOoHbI.
36. BroreHes membpaH.




KOHTpOJ’IbHO-VI3MepVITeJ'IbHbll7l MaTepunan ana 3adeTa BKIo4vaeT 2 BOMnpoca n3 nepevHs Bonpocos a4
3aveTa.

I'Ipumep KOHTPOJIbHO-U3MepUTesibHbIX MaTepunanoB K ﬂpOMe)KYTO‘-IHOﬁ aTrectauumn

YTBEPXXOAIO

3aBenytowmi kadenpon
O1oun3nku 1 BMOTEXHONOTNN
B.I". ApTioxoB

_..2024

HanpasneHwne 06.04.01 buonozaus

Oucunnnuna 61.8B./]B.05.01 buogusuka membpaH
dopma 06yyeHuns oyHas

Bua koHTpons 3avem

Bug atTectaumv npomexymoyHasi

KoHTponbHO-nameputenbHbii maTtepuan Ne 1
1. Metogbl wuccnegoBaHus ©OuomembpaH: Guoxumudeckne,  (OU3MONMOrMYECKMe, WMMYHOIOrM4ecKkme,
reHeTnyeckme, buodusnyeckme. Vx xapakrepucTtuka.
2. TMaTtomorMn opraHu3Ma YenoBeKka, CBsi3aHHbIe C YCUNEHUEeM W ocrnabreHnem MpOLECCOB KNEeTOYHOM
rmbenu. Perynaumsa npoueccoB KNeTOYHON rmbenu.

lNpenogaBaTtenb E.A. KanaeBa




