MMNHOBPHAYKW POCCIIA

®E[EPA/ILHOE MOCY,JAPCTBEHHOE BHOMKETHOE OBPA3OBATE/THHOE YUPEXIEHVIE
BbICLLIETO OGPA30BAHMSA

«BOPOHEXXCKUIA rOCYAAPCTBEHHbIIZ YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXAAIO

3aBepytoLnii kadpegpoi
6UOPU3NKM U BUOTEXHOTOTNN
B.I Apmioxos

21.03.2022 .

PABOYASA NMPOrPAMMA YYEBHOW AVNCLUUNVNHDI

51.B.4B.05.01 buocunsunka memopaH

1. Kog u HamumeHoBaHue HanpassieHusa nogarotosku 06.04.01 buosnorua
2. Mpodnnb NOAroTOBKU

3. Ksanudmkauma BbiNnyCKHUKA: MarncTp

4. dopma 06y4yeHunA: ovHas

5. Kachegpa, oTBevalowas 3a peanusayuio gUCUMniaunHbI: kaeapa 6Monsnkm n
OGUOTEXHOI0rMn

6. CoctaBuTenu nporpammbl: HakBacruHa MapuHa AnekcaHapoBHa, A.6.H. AoUeHT

7. PekomeHaoBaHa: Hay4yHO-MeToANYEeCKMM COBETOM MeMKO-OMO0I0rnyeckoro hakynbteta
21.03.2022 1., npoToKos1 Ne 2

8. YueOHbIl roa: 2022/2023 CemecTtp(bl)/TpumecTp(bl): 2



9. Llenu n 3agaum y4ye6HOW AUCLUN/IUHDI

Llenblo aAncumniinHel ABASIETCA OCBOEHME CTYAEHTaMy COBPEMEHHbLIX NPeacTaB/IeHU O
CTPYKTYPHOI OpraHu3aLlmmn KOMNOHEHTOB 6MoMeMbpaH 1 MexaHm3max Ux (PyHKLMOHUPOBaHWS B
HOpMe, npu BO3AENCTBMM  (PU3MKO-XMMUYECKMX (DaKTOPOB W pasBUTUM NaTONOTMMYECKMX
COCTOSIHWIA opraHm3ma.

3adayqu y4yebHOU OuCyU/IUHbI:

- M3yunTb Kiaccudmkaumo, coctaB, CTPYKTYpY, COU3MKO-XMMUYECKME CBOWCTBA, (OYHKLMM
KOMMNOHEHTOB MeMbpaH, 0COGEHHOCTU NX MEXMOJIEKYIAPHbIX B3aMOLENCTBUIA,

- N3YU4NTb OCOBEHHOCTM CTPYKTYPHO-PYHKLMOHAIbHOTO COCTOSIHUSA MEMOPaH KNeToK — 06 beKToB
Hay4YHbIX NCCNeA0BaHN CTYAEHTOB;

- M3y4unTb METOAbl WCCrefoBaHMs MembpaH, B TOM uucie mMemMOpaH KIeTOK — OOGBLEKTOB
Hay4YHbIX CCNeaoBaHwii;

- U3y4nTb MEXaHW3Mbl MEMOPAHHOIO TpPaHCMopTa, B TOM yncne MeMbpaH KNeTok — OObeKToB
Hay4YHbIX CCNea0BaHWiA;

- N3yunTb ponib GriomembpaH B nNpoueccax nepegavm MHopmMmaLmmn B KINeTKy, B OCYLLLECTB/IEHNN
N perynuposaHnm mMetabonImyeckmx NpoLeccoB B KMETKE, B MEXK/IETOUYHbIX B3aMMOAENCTBUSX,
B TOM 4nc/ie MeMbBpaH KeToK — 06bEeKTOB Hay4YHbIX UCCeA0BaHWIA;

- U3YUYUTb MEXaHM3Mbl Pa3BUTUSA NATONOTMYECKUX COCTOSAHUI OpraHn3ma 4esioBeka, CBSA3aHHbIX
C HapyLIEeHNEeM CTPYKTYPbl N PYHKLMIA MEMOPaHHbLIX KOMMNOHEHTOB.

10. MecTo yuye6HOM AUCUMNIUHBI B CTPYKTYpe OOIM: ancumnivHa no soibopy.

[na ocBOeHWA AUCLMNIIMHBLI CTYAEHTbl AO/DKHbI UMETb MNpPeACcTaBfeHNAs O CTPYKTYpHO-
(pyHKLMOHaIbHON OpraHu3auumn 61ONOrMYecKnX MOJEKYsl, CTPOEHUN U DYHKUUSAX KNEeToK —
OOBbEKTOB Hay4HbIX WCCMefoBaHuin, (U3NKO-XMMUYECKMX MeTofax aHa/im3a COCTOSAHUSA
brocucTem.

11. TIlnaHupyemble pe3ysibTaTbl OOyUeHHs MO [JUCLMIUIAHE/MOAYMIO (3HAHHS, YMeHWs, HaBBIKH), COOTHECEHHbIe C
TUIaHUPYEMBIMU Pe3yJ/IbTaTaMH OCBOeHHs 00pa3oBaTe/IbHON ITpOrpaMMbl (KOMITETEHLIMSIMI) U MHAWKATOPaMU MX JOCTHKEHHST:

Kopg, HassaHwne Koga(b) NuaukaTtop(b) MnaHupyemble pesynbTaTtbl 06yyeHus
KOMMeTEeHL MK
MK-1 CnocobeH MK-1.1 AHanusupyet u 3HaTb: COBPEMEHHble MpefcTaB/ieHna o
nnaHupoBaTtb paboty obpabatbiBaeT CTPYKTYPHOW  OpraHusauuy  KOMMOHEHTOB
1 BblbMpaTb MeToabl NHdopMaLmo nNo 6uomembpaH " MeXaHn3mMax nx
peLieHus TemaTtuke hYHKUMOHMPOBaHWSA B HOpMme, npu
nccnenoBaTesibCKux nccnefoBaHvsa B BO3JeNCTBUN (DU3NKO-XMMUYECKMX (DaKTOPOB
3ala4 afjekBaTHO BblOpaHHOM 06nactn | U passutum  psga NaTo/10rMyYecKnx
MOCTaB/IEHHbIM LiesIAM HayK, B TOM Y1C/le HA | COCTOSIHWIA opraHu3ma.

C YYETOM LUMPOKOTO MEXANCLUMMIMHAPHOM | YMETb: 1Cnonb30Batb TeopeTuyeckne
NMOHVMaHuA YpOBHe 3HaHuMA B 06s1acTu 6Mocu3nkn mMembpaH B
npocheccrnoHanbHol oypnyLiei npodeccuoHasIbHOIA

obnactun n/vnm
obnacTtu obyyeHus, B
TOM uucne Ha
MEXANCLMMIMHAPHOM
YypOBHE

[eATeNnbHOCTH, CBA3aHHON C UcciegoBaHmem
CTPYKTYPHO-(PYHKLUMOHASIBHOTO  COCTOSIHUSA
mMembpaH KNeToK U X KOMMNOHEHTOB B HOpME,
npu  BO3AEWACTBMM  (IU3UKO-XMMUYECKMX
(PaKTOpoB M pPasBUTMM  MATONOrMYECKUX
COCTOSIHWIT OpraHnsma.

BnageTtb: HaBblkaMW BblAe/IEHNS Pa3/INYHbIX
membpaH, uccregoBaHus UX  CTPYKTYPHO-
PYHKUMOHANIbHOTO COCTOSIHWS B HOPME, Mpu
BO34ENCTBUN (DU3NKO-XUMUYECKNX (DAKTOPOB
M  pasBUTUM  NATONIOTMYECKUX  COCTOSHWIA
opraHv3ma 4YesioBeka.

12. O6bem gNCUUNINHBbI B 3a4€THbIX eguHuLax/yac.

dopma NPOMEXyTOUHOl aTTecTayum savem

13. TpymoeMKOCTh 110 BHiaM yuebHO# paboThl

—2/72




Bug yuebHoin paboTbl

TpyanoemMKoCTb

Bcero o cemecTpam

2 cemecTp

AyUTOPHbIE 3aHSTUS

16 16

NeKLmm

B TOM 4ucne: npakTnyeckne

naboparopHble

16 16

CamocTosiTenibHasi pabora

56 56

B TOM 4YMC/a€e: KypcoBas paboTa (NpoekT)

dopma NPOMEXyTOYHOI aTTecTaumm
(3K3amMeH — __4ac.)

NToro:

72 72

13.1. CopeprkaHue JUCIUITIAHBL

Peanusauunsa

pasgena

HavmeHoBaHue pasgena OVNCLUN/INHBI C
Ne n/n CogepxaHve pasgena UCLUNvHLI

AVNCLUN/INHBI MOMOLLbIO

OHNaiH-Kypca,
QYMK*
3. TaGopaTopHble 3aHATUSA

1 BBefeHune B 61odn3nky OnpegeneHne un qyHKumMnM 6uomembpaH. MeTogbl | YMK

Mem6paH nccnepoBsaHus 6uomembpaH: 6uoxnmnyeckme, | «buopmanka
6uohmsnyeckre, reHeTnyeckue, puanonormyeckne, | MemopaH»
UMMYHOJ1I0TYecKue. Brodhmaunyeckue MeToAb! | https://edu.vsu.r
nccnepoBaHus Memb6paH: AndppakunoHHble | u/course/view.p
(peHTreHoBckas andpakums, gudpakuma HEWTPOHOB); | hp?id=7274
pe3oHaHCHble  (S4EepHbli  MarHUTHBLIA  PE30HaHC,
3MEKTPOHHbIM NapamMarHUTHbIA pe30HaHC); onTuyeckmne
(abcopbumoHHan cnekTpockonus, duyopecueHumss u
meTon,  ONYOpPEecUEeHTHbIX  30HAOB,  AuUCMepcus
ONTUYECKOTO  BPALLEHUsi,  KPYroBOW  AUXPOU3M,
NHhpakpacHas cnekTpodoTomeTpus);
andbdpepeHumnanbHas CKaHupytowas
MWKPOKa/IOPUMETPUS; MEeTOA PajvoaKkTUBHbIX METOK;
MeTo MOJe/IMpoBaHNsa MeMobpaH.
BblgeneHve 7 pasgeneHve 6romembpaH.
VpaeHtndmkauma membpaH. BblgeneHne membpaH
sputpounToB. OnTuyeckMe MeToApl MWCCefoBaHus
mMembpaH. 3NEeKTPOHHO-MUKPOCKONUYeckne MeToapbl
ncecnefosaHus MembpaH. MpoTouHas
uuTtocthnyopumeTpusi B uccregoBaHmm 6uomemopaH.
dnyopecueHTHaa.MUKPOCKONUA B UCCNefoBaHnU
MeMm6paH.

2 CTpyKTypHO- Knaccudpmkauyus, coctaB, CTPyKTypa, M dyHKUuMn | AYMK
hyHKUMOHa/TbHas MeM6paHHbIX MNuaoB. ®a3oBble nepexodbl MMNuLoB | «bruodmsmnka
opraHusaumsa KOMNOHEHTOB | B MembpaHe. JInoTponHsii n | MmeMbpaH»
6uomembpaH TEpPMOTPOMHbIiMe3oMopdn3M NMnNuaos GuomembpaH. | hitps://edu.vsu.r

KuHkKM, MexaHusMm wux obpasoBaHus. CTpykTypHas | u/course/view.p
acummeTpuss  aunuaos. CeA3b  Mexay dasoBbiM | hp?id=7274

COCTOSIHMEM  /IMNUAOB W (OYHKUMERn  membGpaH.
Knaccudpumkaumns, cTpyktypa, yHKUMU U oKanm3auus
MeMObpaHHbIX 6eKoB. CTPYKTYPHO-OYHKLMOHAsIbHas
opraHuMsaumsi MeEMOPaHHOro Kapkaca apuTpoLMTapHOi
KNIeTKU. XapaktepucTuka OCHOBHbIX 6enkoB
3PUTPOLUMTAPHOA  MeMbpaHbl:  CMeKTpUHA, akTuHa,
6enka  nosocbl 3, rnvkopopuHos 1 ap.
XapakTepucTuka YreBOOHbIX KOMMOHEHTOB
6uomembpaH. CTpykTypa u oyHKLUKN naasMaTnyeckmx
membpaH Ha npumMepe MeMOpaH 3SpPUTPOLUTOB.
OC06eHHOCTU MEXMOSIEeKYNSAPHbIX B3aVMOAEWCTBUI B
membpaHax. Pusmyeckme 0CHOBbl BHYTPYMEMOPaHHbIX




B3aMMOAeiCcTBuiA. Jlunua-nunuaHble, 6enoK-mnuaHble
n 6enok-6e1KoBble B3aUMOAENCTBUS B MeMOpaHax, ux
ponb B (OYHKLMOHNPOBaAHUN BoMemMbpaH. MNMoHATne 06
aHHYNAPHbIX Aunuaax. MNMoHaTne o padtax. Passutne
npeacTaBAeHWiA O  CTPYKTYpPHOW  opraHusauum
6vomembpaH. Mopenu 6uomembpaH: [LaHuannu wu
[aBcoHa, Pob6epTcoHa, 3uHrepa u HwMKoMbCOHA,
KoHeBa 1 coTp. u gp.

CTpyKTYpHO-(PYHKUMOHaIbHAsA OpraHu3aums mMmemo6paH
KeToK KpOBMU. Wccneposaxune CTPYKTYPHOrO
COCTOSIHMSI  3pUTPOLMUTaPHbLIX U NuMoLUTapHbIX
MeM6paH C NOMOLLbI0 d)NTyOPECLLEHTHBLIX 30HA0B.

MeMGpaHHbIi TpaHcnopT

O6uwas xapakTepucTvMka MpOLECCOB TpaHcrnopTta
BELIECTB 4epe3 MembpaHy. [Bwxywme cuibl 1
MEeXaHN3Mbl MeMOpaHHOro TpaHcnopTa.
TepMogMHaMUYECKNe  ypaBHEHWS U KpUtepuu
MPOLEeCccOB MNAacCUBHOTO W aKTMBHOIO TpaHcrnopTa.
MaccuBHbIi ~ TpaHCNopT  BewecTB.  [lacCuBHbIi
TpaHcnopT NOHOB. YpaBHeHus anddpysum,
NPOHULLAEMOCTH, KOHCTaHTa NPOHULLAEMOCTH.
VIHOyUMpPOBaHHbI  MOHHbIA  TpaHcnopT. [loaBuXHbIe
nepeHoCUUKN (noHohopsl). VMcnonb3oBaHne
NMOHO)OPOB B UCC/Ief0BaHUAX MeMbpaH 1 MeguunHe.
VIOHHbI/E  TpaHCNOPT 4Yepe3 CefieKTMBHbIE KaHasbl.
Knaccudpykaumsi  MOHHbIX  kaHasoB.  CTpPYKTypHO-
(QYHKLUMOHa/IbHast  OpraHM3aums  WOHHbIX  KaHasioB
mMemb6paH (noTeHyman3saBucumble Kasnesble,
HaTpueBble, Ka/bLMeBble KaHanbl). [uckpeTHoe
onuMcaHue TpaHcnopTa 4Yepe3 WOHHble  KaHaslbl.
AKTMBHbIA  TpaHCMopT. lNepBMYHO-M  BTOPUYHO-
aKTMBHbIA TpaHcnopT. CTPyKTypa, PYHKLMOHa/IbHbIE U
dmsuko-xmmmnyeckune ceoiictea Na, K-AT®asbl 1 Ca —
AT®asbl. MonekynsapHble OCHOBbI (PYHKLMOHUPOBAHUSA
CUCTEM BTOPUYHO-aKTMBHOrO TpaHcnopTa. [llepeHoc
yepe3 MeMbpaHy MakpoMOJIEKY/T U YacTuL,: 3K30LUTO3
N 3HOOLMTO3.

OnpegeneHne ypoBHS (DYHKUMOHa/IbHOW aKTUBHOCTU
Ca-ATda3zbl 1 Na,K-ATdasbl 3puTpouuTapHbIX 1
nMmoumnTapHbIX MEMOpaH.

JYMK
«buodmsrka
MembpaH»
https://edu.vsu.r
u/courselview.p
hp?id=7274

Mpob6nembl nepegayn
MHhopmaumn B KNeTky

O6llasi  xapakTepucTuka NpoLEeccoB  nNepedaun
MHchopMaumn B knetke.  CUrHanTpaHCAyKTOPHble
cUcTeMbI KNeTku. MoHATUE O NEePBUYHBIX U BTOPUUHbIX

MecceHmpKepax. Knaccudpmkayms, 0COB6EHHOCTK
CTPYKTYPHO-CDYHKLMOHA/TbHOW opraHu3aymm
MeMOPaHHbIX PELIENTOPOB. XapakTepucTtumka

afeHunaTuMknasHoro nyTu nepejays curHana B
KneTky. Xapaktepuctuka ¢PoCOMHO3UTUAHOIO MyTK
nepefauv curHana B kneTky. Pofb akTMBHbIX hOpM
KMciopoga B Npoueccax CUrHasbHOM TpaHCAYKUUN.
MyTn HeliporyMopasibHOW perynsaumm yHKLUUA KIeTok.
OnpegfeneHre ypoBHSI MOHOB Ka/bLUus B K/eTkax B
HOpME UK nocne BO34ENCTBUA  (PU3MKO-XUMUYECKNX
(haKTopOoB.

AYMK
«buodmsnka
MeMbpaH»
https://edu.vsu.r
u/courselview.p
hp?id=7274

Ponb 6uomem6paH B
OCyLLECTB/IEHUN
MeTaboNnuyeckKnx
NMpOoLECCOoB B K/1eTKe

YyacTtune KOMMOHEHTOB 6ruomembpaH B
OCYLLECTB/IEHNN WU pPEeryinpoBaHMn MeTabosImueckmx
NpoLeccoB B KeTke. AACOPOLMOHHbIA TUMN perynsaumm

meTa6om3ma. MoHsiTHe 0 MeTabo/oHe,
chusmonornyeckoe  3HaueHne ero  o6pasoBaHUs.
MpoCTpaHCTBEHHO-CTPYKTypHas opraHusaumsi

(bEPMEHTHBIX ~ cUCTEM  KkfeTkn  (Ha  npumMepe
[IMKOSITUYECKOTO  Kommekca U uukna Kpe6ea).
MccnenoBaHue YpOBHsSI KaTa/IMTUYECKOW aKTMBHOCTY

QYMK
«buodmsnka
Mem6paH»
https.://edu.vsu.r
u/course/view.p
hp?id=7274




nakraTgermgporeHasbl M CyKuuHaTAerngporeHasbl
NMMOUUTOB B HOPME M Nocfie BO3AeNCTBUS hn3nKo-
XMMUYECKMX areHTOoB.

Ponb mem6paH B
MEXKNETOUHbIX
B3aMOAENCTBUSIX

OCHOBHble hOpPMbl MEXKNETOUYHbIX B3aMMOAENCTBWIA.
Ponb KOMNOHEHTOB 6GMOMEMOpaH B OCYLLECTBIEHUN
MEXK/IETOUYHbIX B3auMoAelcTBuiA. MpukpenuTenbHble,
3anvpanoLme U KOMMYHUKALUMOHHBbIE KOHTaKTbl MeXay
kneTkamu. AfresmBHble Gefiku MembpaH: MHTErpuHbl,
KaarepuHbl, CeNeKTVHBI, UMMYHOT106Y/TNHBI.
OnpegeneHve YpoBHS PeLLENTOPOB Ha MOBEPXHOCTM
nuMmdpoumnTapHeix  MembpaH B HOpMe UK nocne
BO3€eNCTBUSA PM3UKO-XMMNYECKNX areHTOB.

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

MeauumMHCKMe acnekThbl
61ohn3nkn memopaH

Cnoco6bl mogucmkaumm NPUPOAHLIX U UCKYCCTBEHHbIX
Mem6paH. CBoboHOpaankasibHOENEPOKCUAHOE
OKMC/IEHME NUNMAOB MeMbpaH B HOpME UK npu
NaTonorMyeckmx npoueccax. AKTMBHble  (DOPMbI
Kncnopoga, MexaHusm WX 06pasoBaHWsl, CBOICTBA,
nytM  ytwavsaumum, posib B pPerysmpoBaHun
MeTabonMyecknx  npoueccoB B  Buocuctemax.
AHTUOKCMAAHTBI, WX Knaccudukaums, nokanusaums,
CBOINCTBA, MexaHuW3Mbl OUOIOTMYECKOro AelCTBUS.
MoHATVEe 0 MpooKCUAaHTaxX U OKUCANTESIbBHOM CTpecce.
Pepokc-perynsiumsas —  OAMH M3 MEXaHW3MOB
perynupoBaHus MeTaboIMUEeCcKNX MpOoLLEeCcCoB.
Matonoruu opraH/3ma 4efloBeKa, CBfi3aHHble C
NHTEeHcudrkaumei CBO60OAHO-paaMKasIbHbIX
npoueccoB. KneTtouHas mmbenb. Anonto3. Hekpos.
Aytogparms. Posib  KOMMOHEHTOB 6GuomembpaH B
peanusaumm NpoLeccoB KNeTouHol rmbenn.Matonornm
opraHusma u4esioBeka, CBA3aHHble C YCUEHWEM U
ocnabneHnem  MpoUEecCoB  KMETOYHOW  rnéenwu.
Perynsaums npoueccos KNeToYHOIA rméenu.
VIMMyHOMATOMIOTMKN,  CBSiI3aHHble C  HapyLlUeHWem
CTPYKTYPbl U (QYHKUMIA MeMOpaH KMeToK YenoBeka.
MaTtonorm uenoBeka, CBSA3@HHble C HapYLIEHUSMM
MOHHOTO roMeocTasa KAeToK M (PYHKLMOHUPOBaHNSA
MEeMOPaHHbIX TPAHCMOPTHLIX CUCTEM.

ViccneposaHne WHTEHCUBHOCTU cB06OAHO-
pagavikasibHbIX npoLeccos Ha NMOBEPXHOCTK
SPUTPOLNTAPHBIX U JIMMJIOUNTAPHBIX  KMETOK.
ViccnepoBaHve ypPOBHSA aHTUOKCUAAHTHLIX (DEPMEHTOB
3pUTPOLMTOB M NUMAOUUTOB MOC/e BO3AENCTBUSA
PUNKO-XUMUYECKNX thakTopoB. ViccnepoBaHue
aHTUpaguKasibHOM aKTUBHOCTU NekapcTBEHHbIX
npenapaTos. WccnepoBaHuve CTPYKTYpPHO-
QYHKLUMOHa/IbHLIX  MOAUGIUKALUMIA  3pUTPOLUTAPHBIX
MembpaH B NPUCYTCTBUM NIEKAPCTBEHHbIX NpenapaTos.
ViccnepoBaHne MapkepoB anonrto3a J/MMcoLmToB,
MOANPMUMPOBaHHbIX BO34ENCTBMEM dhunsuko-
XUMUYECKNX areHToB.

JYMK
«buodmsrka
MembpaH»
https://edu.vsu.r
u/courselview.p
hp?id=7274

MexaHn3mebl OencTBusA
hM3UKO-XMMUYECKNX
(hakTOpoB Ha MembGpaHHble
CUCTEMBI

CTpyKTypHO-(hyHKUMOHA/bHbIE mMogucmkalmm
MONEKYNSAPHLIX ~ KOMMOHEHTOB  6Guomemb6paH  nog
BO34ENCTBMEM OU3MKO-XUMUYECKNX areHToB
(MoHM3MpytoLLLErO " Y®-n3nyueHus). Ponb
NepoKCUaHOro hoTOOKMCIEHMNSA nnnaos B
hoTonoBpeEXAEHNN 6rnomemMbpaH. Ocob6eHHOCTU
POTOXMMMNYECKMX NpPeBpaLLEHNT MeMBpPaHHbIX 6e/KoB
(dbepmeHTOB). PEHOMEH POTOXMMMNYECKOW asnifIoTOMNNN.
MoHAaTe o dhoToceHcubunmsaTopax. doTopeakumm
Tmna | u Il. ®oTOCEHCMOUIN3MPOBAHHOE OKUC/EHWE
6enkoBbIX MOSIEKyl C  Yy4aCTMEM  CUHINIETHOrO
kmcropoga.

ViccnepoBaHne CTPYKTYPHO-(PYHKLMOHA/IbHBIX CBONCTB
KNETOK KPOBM NOC/e BO3AENCTBUS Y P-131yveHus.

JYMK
«buodmsrka
MembpaH»
https://edu.vsu.r
u/courselview.p
hp?id=7274




13.2. Tembl (pa3genbl) gUCLMIIMHEL ¥ BUBI 3aHATAN

Ne Haumerosarme Tebl Na6patopHble CamocTtosTenbHas
n/n (pazgena) AvcumnavHbl Nexumn parop Bcero
3aHATUA paboTa
1 BeegeHve B 61onsnky 4 8 12
Mem6paH
CTpyKTYypHO-
> QYHKLMOHasTbHasA > 8 10
opraHu3aums KOMMNOHEHTOB
6uomemMbpaH
Memb6paHHbIii TpaHCNOPT - 8 8
4 Mpo6nembl nepegayn 5 8 10
MHdopMaunn B KNETKY
Ponb 6uomembpaH B
OCyLLECTB/IEHUN
5 - 4 4
MeTab0o/IM4YeCKNX NPOLLECCOB
B KNneTke
Ponb mem6paH B
6 MEXK/1EeTOYHbIX - 4 4
B3aVMMOAENCTBUSAX
7 MeauumHCKMe acnekThbl 4 8 12
61oh13nKN MembpaH
MexaHn3Mmbl gelicTBUA
8 hV3UKO-XMMUYECKNX 4 8 12
thakTopoB Ha MmeMbpaHHbie
CUCTEMbI
WToro: 16 56 72

14. MeToaun4yeckume ykasaHus gns o6yyaroLmnxcs No 0OCBOEHUIO ANCLMN/IUHDI:

M3yueHne auncumnnunHbl «buodmsmka membpaH» npegycmaTpuvBaeT MpPoOBeAEHWE 1abopaTopHbIX 3aHATUIA U
CaMoCTOATENIbHYI0  paboTy CTyAeHTOB. BbinosiHeHve nabopatopHbix paboT u  camocTosATeNbHas paboTa
OCYLLLECTBMAIOTCA C MCMOMb30BaHMEM Y4YebHbIX MOCO6WIA, ykaszaHHbiX B N.15 n n.16. CTyAeHTbl BbIMNOMHAIOT
nabopaTopHble paboTbl, 0TBEYAIOT HA TECTOBbIE 3a4aHusl, BbINOMHAOT 3a4aHNs TekyLLen aTTecTaumm.

CTyAeHTbl camocTosATe/IbHO npopabaTbiBaloT U ycBauBalOT TEOpPETUYECKMe 3HaHWA C MCMOJb30BaHNEM
pekomeHayeMoli yue6HON nuTepaTtypsbl, y4e6HO-MeToAMUYECKNX NOCOBUIA, COrNacHo ykasaHHOMY cnucky (n.15 un
n.16).

Ha nabopaTopHbIX 3aHATMAX CTyAeHTbl /b0 MHAMBUAYaNnbHO, /MG60 B cOCTaBe Masioli rpynnbl
BbIMOJIHAT y4e6HO-UCCIefoBaTeNbCkyld paboTy. B xoge BbIMOMHEHMS labopaTopHbIX paboT CTyAEHTbI
npmobpeTaloT HaBblkn ObpaweHus ¢ 6uonormyeckummn ob6bekTamu, nabopaTopHbIM  060pPyLOBaHNEM 1
WHCTPYMEHTapueM, CaMOCTOATE/IbHO  OCYLUECTB/AIOT  3KCMEPUMEHTbI,  PErncTpupyloT,  aHausupylT K
WHTEPNPETUPYIOT pesynbTaTtbl Guousanyecknx nccnefoBaHuii MemopaHHbIX KOMMOHEHTOB K/eTkW. PesynbTaThbl
yuyebHOo-1ccnenoBaTenbCKo paboThl, BKIOYash HeobXxoAumble pacyeTbl, 3akMYeHUst U BbiBOAblI, OTBETbl Ha
BOMpoOChI (3agaHns) ocopMaaoTca B paboyein TeTpaamn CTyfeHTa B BuAe MPOTokona uccnefosaHusa. B koHue
NabopaTopHOro 3aHATMSA pe3ynbTaTbl U MaTepuanbl y4yebHO-uccnefoBaTeNlbCkoi paboThbl AOKMaAblBalOTCA
npenogasartento, Npu HeobxoAMMOCTN 0b6CyxaaroTcs B rpynne (oTyeT o flabopaTtopHOM 3aHATMM). B cnydasx
nponycka NabopaTopHOro 3aHATUA N0 KakMM-IM60 MpUYMHaM CTYAEeHT 06s3aH ero caMOCTOATE/IbHO BbIMOHNUTL
noA, KOHTpPO/iIEM NpenojasaTtesis BO BpeMsl MHANBUAYa IbHbIX KOHCY/IbTauuii.

Tekywasa atrectaumsa obecneumBaeT NPOBEPKY OCBOEHWS y4ebHOro mMaTepuana, npuobpeTeHus 3HaHWi,
YMEHUA M HaBblkOB B Mpouecce ayAuWTOpPHOMW W CaMOCTOATeNbHON paboTbl CTyAeHTOB, (QOPMMPOBAHUS
KOMMNEeTEHLUMIA.

Tekywas arrectaums no gucuunamHe «brodmanka membpaH» nposoguTcsa 1 pasa B cemecTp. Tekyliue
aTTecTauum BKIOYAKT B Cebsa perynsipHble OT4YeTbl CTYAEHTOB MO /s1labopaTtopHbiM paboTam, BbINOSIHEHUE
TeCTOBbIX U UHbIX 3afaHnii K pasgenamM AUCUUNINHLI.

Mpn noAroToBke K Tekylen arrecTtaumu CTYAEHTbl M3y4yalT W KOHCNEKTUPYIOT PEKOMEHAYyEeMYHO
npenogasarenieM y4yebHyl0 nuTepaTypy Mo Temam J/1abopaTtopHbIX 3aHATWI, CamMOCTOSATESIbHO OcCBauBaloT
MOHATUIAHBIN annapar.

MnaHvpoBaHMe W OpraHusauns TeKyWMX aTTecTauuMn 3HaHWiA, YMeHWii M HaBbIKOB OCYLLECTBAAETCA B
COOTBETCTBMU C cofepxaHvem pabodyeii nporpaMMbl U KasleHAApHO-TEMATUYECKMM MNJaHOM C MpUMEeHeHueM
(hoHAA OLEHOYHbIX CPeACTB.

Tekywas attectauus sABnseTca 06s3aTenibHON, ee pe3ysbTaTbl OLEeHNBaTCA B 6an/bHOlM cucteme v no
peweHnto  kadpeapbl MOryT ObiTb  YUTE€Hbl MNpPWM MPOMEXYTOYHOW aTTecTauum obyvarowmxca. Popmoii



NPOMEXYTOYHOW aTtTecTaumm 3HaHU, YMEHWI 1 HABbIKOB 0OYy4aloLLMXCs SABISAETCH 3a4eT.

OcBOeHME COAepPXaHWs  OUCUMMNIMHBI - OCYLECTBASIETCS C  UCMOMNb30BAHMEM  AUCTAHLUMOHHbIX
obpasoBatesibHbIX TexHonoruin (4OT) — 3N1eKTPOHHOro yyebHoro kypca «brnodgmsmka memopaH», pacnosioeHHOro
no agpecy: https://edu.vsu.ru/course/view.php?id=7274 Ha noptane «NeKTPOHHbIN yHuBepcuteT BIY». Mepena
HavyasI0M y4yeObHbIX 3aHATUI 00yYaOLNIACA OOMKEH:

1. MpoBepuTb HaMuMe gocTyna K Kypcy. B cryyae BbisiBNeHuWs npobseM CBOeBpeMEHHO 06paTUTbLCH K
npenogasaTtesito UK B CYXX0Y TEXHNYECKON NOAAEPXKKU.

2. V3yunTb uHTepdpeiic Kypca, 3HaTb crnocobbl B3avMOAEWCTBMA C mpenogasarteneM B pamkax IYK:
coobLeHne Ha thopyme, oTrnpaska JIMYHOro coobLLeHus, vaT.

3. O3HakOMUTLCA C Uefbl M 3ajadyamu OAUCUMNIMHBI, NepeyHeM (IOPMUPYEMbIX KOMMNETEHLUA u
pe3ynbTaToB 06y4YeHMs, NPOrpamMmoii AUCLMN/IMHBI, KafleHAAPHbIM M1aHOM, TPAEKTOPUE OCBOEHMS AUCLMNVHBI,
KOMM/IEKCOM BOMPOCOB 1 TPpeboBaHwWii o8 MPOMEXYTOUHON aTTecTauun.

4. O3HaKOMUTbLCS C MNEPEYHEM OCHOBHOW W [OMOMHWUTENBbHON NUTepaTypbl, a TakKkKe CMUCKOM
3/1EKTPOHHbIX 06pa3oBaTe/IbHbIX PECYPCOB, HEOOXOAUMBIX A1 OCBOEHUS AUCLMNAWHBLL. [oayunTb JOCTYN K
3NEKTPOHHbIM BUBMMOTEYHBIM CUCTEMAM, HA KOTOPble odhopmieHa nognucka PreOY BO «BlY».

15. MMepeyeHb OCHOBHO W AOMNOJIHUTENILHOW NUTepaTypbl, PECYpCOB WHTEpPHeET,
Heo6XoAUMbIX A1 OCBOEHUSI AUCLUMNIIVNHbI

a) OCHOBHasi iMTepaTypa:

Ne n/n VICTOYHUK

1 Apmioxos B.TI. Buogu3suka: y4ebHuk 0151 BY308 / nod ped. B.I. Apmrwoxosa. - M. :
Akademuydeckul npoekm, 2009. - 294 c.

6) fonoNHUTe bHaa nuTepaTypa:

Ne n/n ICTOYHUK

HaksacuHa M.A. MexaHu3MbI k/iemo4HoU aubesiu: arnornmos, aymogazusi, HEKpPOo3:

2 y4eb.nocobue / M.A. HaksacuHa, B.I". Apmioxos. — BopoHex : Mi3damesibckuli dom By, 2019.
—164c.
Apmioxos B.I. CmpykmypHO-(hYHKYUOHA/IbLHOE COCMOsIHUE BUOMEMOPAaH U MeXK/1eMOYHbIe

3 B3aumodelicmsusi : y4eb.nocobue / B.I. Apmioxos, M.A. HaksacuHa. — BopoHex : VML BIy,
2008. — 156 c.
Apmioxos B.I". buosioaudeckue MemMbpaHbl: CmpykmypHasi opa2aHu3layusi, hyHkyuu,

4 MoouhuKkayusi (husuKO-XUMUHECKUMU azeHmamu : y4eb.rnocobue. / B.I. Apmioxos, M.A.

HaksacuHa. — BopoHex: V130-80 BopoHex.20c. yH-ma, 2000. — 296 c.
Py6buH A.B. Buochusuka : 8 2 m. T. 2: buochu3uka K/1emo4HbIX npoyeccos : y4eb. / A.b.

° Py6uH.3-e u30. - M. : Hayka, 2004. T. 2. — 469 c.

6 MonekynspHas 6uosoausi Knemku : 8 3 m. / b. Aibbepmc [u dp.]. — M. : Mup, 1994. — T.1. —
517c.

7 FeHHuc P. BuomembpaHbi: MosieKy/isipHasi cmpykmypa u ¢pyHkyuu / P. 'eHHuc. — M. : Mup,
1997. — 624 c.

8 Manbyes M.A. Mexknemo4dHble B3aumodedcmsusi / MLA. MNasnbyes, A.A. VIsaHOB. — M.:

MeduyuHa, 1995. — 224 c..

B)MH(hOpPMaLMOHHLIE 3M1EKTPOHHO-06pa3oBarefibHble pecypcbl(0OhuymnanbHble pecypcbl UHTEPHET)*:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HE Bl'Y

Elibrary.ru — Hay4yHasi 3/leKmpoHHasi bubsiuomeka

https://edu.vsu.ru/course/view.php?id=7274 — 3YMK «buoghusuka membpaH» Ha niamgopme
«D/1IEKMPOHHBIT yHUBEpcumem BIY»

lMokposckuli A.A. KnemoyHasi cugHasusayusi [31ekmpoHHbIU pecypc]: yuebHoe riocobue/
lMokposckuli A.A., Tumosa H.M.— 371eKmpoH. meKcmosble 0aHHble.— KpaCHOSIPCK:
Cubupckuli ghedepasibHbili yHUsepcumem, 2019.— 116 ¢.— Pexum oocmyna:
http.//www.iprbookshop.ru/100031.html.— 36C «IPRbooks»

buogpusuka [31ekmpoHHbIl pecypc]: y4ebHuUK 07151 8y308/ B.I". ApmHoxos [u Op.].— D/1eKMPOH.
5 meKcmosble 0aHHble.— Mocksa, EkamepuHbype: Akademudeckuli lpoekm, [esnosas kHU2a,
2016.— 295 c.— Pexxum docmyna. http://www.iprbookshop.ru/60018.html.— 35C «IPRbooks»

16. NMNepeyeHb y4e6HO-MemMoou4Yecko20 obecrieyeHuUs1 0711 camocmosimesibHoli pabomabl

[ Nen/n | VICTOYHMK |



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

Apmioxos B.I. Buogpu3suka: y4ebHuk 0151 BY308 / nod ped. B.I. Apmroxosa. - M. :
Akademuydeckul npoekm, 2009. - 294 c.

HaksacuHa M.A. MexaHu3MbI k/iemo4HoU 2ubesiu: anonmos, aymoghazusi, HEKPOo3:

2 yueb.nocobue / M.A. HaksacuHa, B.I. Apmioxos. — BopoHex : VIzdamesnbckuli dom By, 2019.
—164c.

Apmioxos B.I. CmpyKmypHO-hyHKYUOHa/IbHOE COCMOSIHUE BUOMEMOPaH U MEXK/IeMOYHbIE
3 B3aumodeticmsusi : y4eb.rnocobue / B.I. Apmioxos, M.A. HaksacuHa. — Bopoxex : VML BIY,
2008. — 156 c.

Apmioxos B.I". buosozauyeckue membpaHbi: CmpykmypHasi opaaHusayusi, oyHKyuU,

4 MoouhuKayusi (husUKO-XUMUHECKUMU azeHmamu : y4eb.rnocobue. / B.I. Apmioxos, M.A.
HaksacuHa. — BopoHex: /130-80 BopoHex.2oc. yH-ma, 2000. — 296 c.

17. OOGpasoBaTtesibHble TEXHOJ/IOTUNU, WUCNONb3yeMble MNpU peanusaymm ydyeoOHOI
AVCUMUIJINHBLI, BK/IOYasA [UCTAHUUOHHble oO6Gpas3oBartesibHble TexHonorun (AOT,
3neKTpoHHoe o6yuyeHue (30), cmewaHHOe OGyUYeHue):

OcCBOEHME COAEPXaHMA AUCUMNNHBI OCYLLECTB/ISIETCA C MCMO/Ib30BAaHMEM AUCTAHUMOHHbLIX 06pa3oBaTesibHbIX
TexHonoruii (JOT) — 3NeKTPOHHOTo y4ebHOro kypca «buodmsmka membpaH», pacnosioXXeHHoro no aapecy: https:/
edu.vsu.ru/course/view.php?id=7274 Ha nopTane «NeKTPOHHbIA yHUBEpCUTET BIrY».

18. MaTepuasibHO-TEXHUYECKoe o6ecrneyeHne AMCLUUNINHbI:

Yye6Han ayauTopuvs 4/1s NPOBEAEHNS 3aHSATUI CEMUMHAPCKOro TNa (NabopaTopHbIX 3aHSATUIA, TEKYLLErO KOHTPOS
1 MPOMEXYTOUHOW aTTecTaumm)

CneuunannsmpoBaHHas Mebesb, nabopatopHas nocyga, pH-meTp noptaTuBHblli HI83141, mukpockonbl Mukmeg,
CnektpocpotomeTp M3-54-00 Yd, nporpamMmHO-METOAMYECKNIA KOMMIEKC OUOXMMWUIIOM.aHaNn3a, UeHTpudyra
Eppendorf, wwelikep-nHky6aTtop ansa nnadweTa Elmi SHAKER ST 3

19. OueHouUHbIe cpeAcTBa A1 NpoBeAeHUs TeKyLeil U NPOMeXYTOYHOW aTTecTauui

MopsiAOK OLEHKM OCBOEHUSI 06y4aloLMMUCS Y4yeBHOro MaTepuasia onpegensiercs
coflepXaHneM cnegyrowmx pasgaesoB AUCUUNINHGI:

HanmeHoBaHue
WHankaTop(bl)
Ne pasgena
/n ACLMNAHb) KomneTeHuusi(n) OOCTUXEHNS OueHouHble cpeacTBa
KOMMeTeHLMM
(Mogayns)
MK-1: CnocobeH
nnaHmposaTb paboty MK-1.1:
1 BblbMpaTb MeTOAbI AHanM3npyeT un
peLueHus obpabatbiBaeT NHpguBnayanbHble 3agaHns
nccefoBaTenibCKmx nHdopmauumio no JTabopatopHbie paboTbl
3aga4y afekBaTHo TemaTtuke TecToBble 3a4aHus
NoCTaB/IEHHbIM nccrefoBaHus B Bonpockl 45151 KOHTPO/IbHbIX
BBegeHve B LesnisiM € yueTom BblOpaHHOM pa6oT
1. | 6uochunsmnky LLIMPOKOro o6nacTu Hayk, B
MembpaH NOHUMaHWSA TOM 4yncse Ha
NPOodeCcCUOHaNBHON | MeXAMCLMNINHAPH
obnactn n/vnm OM ypoBHe
obnacTtu o6yyeHus, B
TOM uKce Ha
MEeXANCLUNIMHAPHO
M YPOBHe
2. | CTpyKTypHO- MK-1: CnocobeH MK-1.1:
hyHKLMOHaIbHas naaHmpoBaTb paboTy AHanM3npyeT un
opraHusaums 1 BblbpaTb MeTOAbI obpabatbiBaeT WNHpguBnayasnbHble 3agaHns
KOMMOHEHTOB peLueHus MHpopmaumto no NabopaTtopHble paboTbl
6uomemobpaH nccnefoBartenbCkmx TemaTtuke TecToBble 3a4aHus
3a/a4y afekBaTHo nccnefoBaHus B Bonpocbl 415 KOHTPO/bHbIX
NnocTaB/IEHHbIM BblGpaHHOM pa6oT
Lensm C y4eTom 06nacTu Hayk, B
LLIMPOKOTO TOM uucne Ha
MOHUMaHNS MEeXANCUUMIMHAPH




HanmeHoBaHune

NupukaTop(bl)
No pasgena
KomneTteHuwns(n) LOCTVDKEHNS OueHOouYHbIE cpeacTBa
n/n ANCUNNNHBI
KOMMEeTEHL MM
(Moayns)
npodeccnoHasibHoiA
obnactu nvnn OM YpOBHE
06/1acTn 06YyYeHNs, B
TOM uKc/e Ha
MEXANCLUMIMHAPHO
M ypOBHe
MK-1: CnocobeH
nnaHnpoBaTb paboTy MK-1.1:
1 BblbMpaTb MeTOAbI AHanusnpyeTt un
peLueHus obpabaTbiBaeT
nccnenoBaTeibCkmx NHbopMaLumio no
WHpouBnayanbHble 3agaHns
3a4ady afeKkBaTHO TemMaTtuke
TecToBble 3a4aHusA
nocTaBNEHHbIM uccnefoBaHus B
o Bonpocbl 418 KOHTPO/IbHbIX
o Lensm c y4eTom BblGpaHHoOI
Mem6paHHbIi pa6ot
3. LLINPOKOTO obnactu Hayk, B
TpaHcnopT
NOHMMaHNS TOM 4YKcse Ha
NPOHECCUOHANBHON | MEXANCLMNANHAPH
o6nactu n/vnm OM YpOBHE
06n1acTn 06yyeHus, B
TOM YyucC/e Ha
MEXANCUUNMHAPHO
M YpOBHe
MK-1: CnocobeH HanBmnpyansbHble 3agaHuns
nnaHmposaTb paboty AK-1.1- NabopatopHble paboTbl
1 BbIGUpaThL MeToapbl o TecToBble 3afaHKA
AHanusunpyet n
peLueHns Bonpocbl 45151 KOHTPO/IbHbIX
obpabaTbiBaeT
ncciefoBaTenbCKmx pa6oT
nHcopmauuio no
3afa4y afekBaTHo
TemaTtuke
nocTaB/IEHHbIM
Mpobnemsbl nuccrefoBaHus B
Lensm ¢ yyeTom o
nepegaum BblOpaHHoWA
4. LLIMPOKOro
NHhopmaummn B o6nacTu Hayk, B
NOHMMaHWSA
KNeTKy o TOM 4yncse Ha
npodeccnoHasbHOI MEKAVCLIIAHADH
obnactn n/vnm wancy P
OM YpOoBHe
obnacTtu obyyeHus, B
TOM uKce Ha
MEeXANCLUMIMHAPHO
M YPOBHEe
5 | Ponb 6uomem6paH B MK-1: CnocobeH MK-1.1: ViHaMBuayanbHble 3agaHus

OCYLLECTBEHUN
MeTaboIMUYEeCcKNX
MpPOLECCOoB B K/eTke

nnaHnpoBaTb paboTy
1 BblGMpaTb METOAbI
peLieHns
nccnefoBaTebCkmx
3a4ady afeKkBaTHO
nocTaB/IEHHbIM
Lensm c y4eTom
LLUMPOKOTO
NOHUMaHNs

AHanunsupyet u
obpabaTbiBaeT
MHpopmMaumto no
TemMaTtuke
nuccnefoBaHus B
BblGpaHHoO
o6nacTu Hayk, B
TOM uucne Ha
MEXANCUNMIVHAPH

TecToBble 38 8aHUA
Bonpochkl ANns KOHTPOSIbHbIX
pa6oT




HanmeHoBaHune

NupukaTop(bl)
No pasgena
KomneTteHuwns(n) LOCTVDKEHNS OueHOouYHbIE cpeacTBa
n/n ANCUNNNHBI
KOMMEeTEHL MM
(Moayns)
npodeccnoHasibHoiA
obnactu n/vnm
06/1acTn 06yYeHns, B
OM ypOoBHe
TOM 4Kc/e Ha
MEXANCLUMIMHAPHO
M YPOBHe
MK-1: CnocobeH
nnaHupoBaTb paboTy
1 BblbpaTb MeTOAbI
P A MK-1.1:
peLueHns
AHanusupyer u
ncciefoBarTenbCKmx
obpabaTbiBaeT
3a/a4y afekBaTHo
WHpopmauumio no
nocTaB/IEHHbIM TeMATHKE WHpouBnayanbHble 3ajaHns
Ponb mem6paH B Lensam c yuetom NCCNENOBAHMS B TecToBblE 38 8aHUA
6 | MeXKNeToUHbIX LLUMPOKOro Bbl6.q AHHO Bonpocbl 4515 KOHTPOsIbHbIX
B3aUMOAENCTBUAX NOHUMaHNS P paboT
o o6nacTu Hayk, B
npocgeccnoHasibHoi
TOM yucse Ha
obnactun n/vnm
MeXANCUUNINHapH
obnacTtu obyyeHus, B
OM ypOBHe
TOM uKce Ha
MEXANCUUNIMHAPHO
M YPOBHE
MK-1: CnocobeH
nnaHnpoBaTb paboTy
1 BblbVpaTb MeTOAbI
b A MK-1.1:
peLueHns
AHanunsupyet u
nuccnefoBartesnibCKkmx
obpabaTbiBaeT
3a4ady afeKkBaTHO
NHdopmaLmio no WHpouBnayanbHble 3agaHns
NoCTaBNEHHbIM
Temartmke NabopaTtopHble paboThl
MeanumHckme Lensm C y4eTom
nuccnefoBaHus B TecToBble 3afaHKA
7 | acnekTbl 6UOdU3NKM LUIMPOKOro <
BblGpaHHoOI Bonpocbl 415 KOHTPO/bHbIX
MemMb6paH NoHUMaHNsA
o o6nacTu Hayk, B pabot
npodeccuoHasIbHOIA
TOM uucne Ha
o6nactu n/vnm MEKIMCLANTAHADH
obnacTtn 06yyeHus, B HANCL P
OM ypOBHE
TOM YyuC/e Ha
MEXANCUUNMHAPHO
M YpOBHe
MK-1: CnocobeH
nnaHMpoBaTb paboTy
1 BblbMpaTb MeTOAbI
b A MK-1.1:
peLueHus
AHanusunpyet n
uccnefoBaTebCKmx
obpabaTbiBaeT
3aay afjekBaTHO
MexaHu3mbl HOCTABNEHHBIM nHdopmauumio no NHauBmayanbHble 3agaHns
Aelictenst n3mnko- LLETISIM C YHETOM Temaruke NabopaTtopHble paboThl
g | Xumnuecknx i ozoro uccnefoBaHus B TecToBble 3a3faHKA
chakTopoB Ha ﬂOHEMaHVIFI BblOpaHHoOWA Bonpocbl 45151 KOHTPO/IbHbIX
MemMbpaHHble < obnacTtu Hayk, B pa6ot
npodeccnoHasibHoiA

CUCTEMDI

o6nactu n/vnm
06/1acTn 06yYeHNs, B
TOM yunc/le Ha
MEeXANCUUNMHAPHO
M YPOBHe

TOM 4KcC/e Ha
MEXANCLIMMNHAPH
OM ypoBHe

MpoMexyTouHast aTTecTauus
dhopma KOHTpPONS — 3a4eT

NepeyeHb BOMPOCOB K 3a4emy,




20. TunoBble OLEHOYHbIE CpeAcTBa U METOAUYECKME MaTepuasbl, onpeaenswoume
npoueaypbl OLeHMBaHUSA

20.1. TeKywWwmiA KOHTPO/Ib YyCNEeBaemMoCTH

KoHTponb ycneBaemMocTv No ANCLUNANHE OCYLLECTBNAETCA C MOMOLLLIO C/eayoWmnX OLEeHOYHbIX

CpeAcCTB:
nHanBMAYA/NbHbIE SAAAHNA

CamMocToATeNbHO  M3yunTb NuUTepaTypy W cocTaBuTb pediepaT (0630p) C  3aKk/OYEHWEM U CMIMCKOM
MCMOMb30BaHHbIX WCTOYHUKOB (TEMbl MNpuBeAeHbl HwXe). B pedepare CTyAeHTbl A0/DKHbl UCMNO/b30BaTh
TEopeTUYECKNE 3HAHUS, YMEHWUS N HaBbIKU MO WU3YYaeMOl AUCUMNANHE AN MOBbILWEHNUS YPOBHS BbINO/HEHUS
CBOEV Hay4HO-MCCNea0BaTe/IbCKO paboThl.
Tembl 0630pOB:

1. CTpyKTypHas opraHusauusi 1 MexaHu3mbl (PyHKLMOHMPOBaHUS MeEMOPaH LeneBbiX KNeToK (mmdounTos,
HENTPOUMIOB, 3PUTPOLUTOB, OMYXONEBLIX KAETOK, renartouMToB, HEMPOHOB, GakTepuii, NPOCTEMLUKX,
rpnbOoB 1 APYrux, KOTOPbIE ABNSAOTCSA 00 bEKTaMM Hay4YHbIX UCCNEeA0BaHN CTYAEHTOB).

2. CTpyKkTypHas opraHusaumsa 1 MeXaHu3Mbl (YHKUMOHWPOBAHNSA OTAE/IbHbIX KOMMOHEHTOB MeMmbpaH
LenieBbIX KIeToK (MMAounToB, HEWTPO(INIOB, 3PUTPOLMUTOB, OMYXOJSEBbIX K/IETOK, renaTtouuToB,
HeMpoHoB, 6akTepwii, NpPOCTElWMnX, TPMOOB W APYrMX, KOTOpble ABAAKTCA O6BLEKTaMM Hay4HbIX
nccnefoBaHuii CTyAeHTOB; HanpuMep, MATOXOHAPWIA, S4ep, NnasmaTuyecknx MemopaH v gp.).

3. CurHanTpaHCAYKTOpHble CWUCTEMbl LENeBbIX KNETOK (IMMOuUTOB, HENTPOMIoB, 3pUTPOLUTOB,
OMyXONeBbIX KNEeTOK, renaTouuToB, HENpPOHOB, GakTepuil, MpPoCTeMwunx, rpuboB W ApYyrux, KoTopble
SABNAIOTCA 06bEKTAMMN HAaYYHbIX UCCMeA0BaHWA CTYAEHTOB).

4. MexaHu3Mmbl TM6enu LeneBbix KNeTok (MMAOoLUTOB, HEATPOWIOB, 3PUTPOLMUTOB, OMYXOSEBLIX KMNETOK,
renatouMToB, HEVpPOHOB, GakTepwii, NPoOCTeMWwunx, rpMboB M ApYyrux, KOTOpblE SBAAIOTCSA 06bekTamm
Hay4YHbIX UCCNneaoBaHWii CTYQEHTOB).

5. MonekynsipHO-K/1eTOUYHbIE MEXaHU3Mbl pPasBUTUS MNATOMOTUIA  OpraHusMa 4esioBeka, CBSI3aHHbIX C
NHTEeHCcUbMKaLumen cBO6OAHO-paauKasibHbIX NPOLLECCOB.

6. MonekynsipHO-KNETOUHbIE MEXaHU3Mbl pPa3BUTMA MaToOIOTMA  OpraHM3Ma 4YesioBeKa, CBSA3aHHbIX C
ycuneHnem u ocriabsieHnemM npoLeccoB KNeTouHol rmbenu.

7. MVmmyHonatonoruu, cBsi3aHHble C HapylueHnem CTPYKTYpbl U OYHKUUA MembpaH KNeToK YesioBeka, N Unx
MOJIEKYIIPHO-KNETOYHbIE MEXaHN3MBbI.

8. MonekynsipHo-KI1eTOUHblE MEXaHW3Mbl pa3BUTUS MNaTONOrM 4YesioBeka, CBA3AHHbIX C HapyLleHUsMU
MOHHOTO romMeocTasa K1eTok U (PYHKLMOHMPOBaHNS MEMOpPaHHbIX TPAHCMOPTHbIX CUCTEM.

Mpumep nabopaTopHOV paGoThbl NO y4EGHOI AUCLUN/INHE

NaGopartopHas pacoTta Ne 1. BbigeneHue 3putpouuTapHbiX MeMGpPaH U3 KPOBU AOHOPOB

Llenb paboTbl: 0OCBOEHNE MEeTo4a BblAENEHUSA 3PUTPOLUTAPHBIX MeEMOpaH.

MaTtepvanbl 1 060pyfoBaHMe:  KPOBb  [OHOPOB C  aHTUKOAry/nsHTOM,  X0pug, — Hatpus,
TpucrngpokcumeTunaMmmHomeTaH (Tpuc), consiHasa KucnoTa, aTuneHgnamuHteTpaavetar (34TA), LeHTpudyxHble
NPo6UpPKM, LeHTPUYXHbIe BECHI, LieHTpudpyra, pH-MeTp, nacTepoBckMe NUNeTkn, (PUAbTpoBasibHas bymara.

Xop, paboTbl:

KpoBb Cc aHTUKoarynisiHTom ueHTpudpyrmposate npyu 3000 06/MuH B TedeHue 10 mMuH. Mnasmy v BepxHUii
CNoN NeikoumuToB 0TO6PAaTh NAacTEPOBCKOW NUMNETKOW U YAaIUTb. SPUTPOLUTLI TPU pasa NPOMbITb OX1aXAEHHbIM
pactBopom, cogepxawum 0,145 monb/nNaCl B 0,02 monws/n Tpuc-HCI 6ydepe (pH 7,6), Kaxablii pa3 ocaxpgas
KNeTkm B TOM Xe pexume. MembpaHbl 3pUTPOLMTOB MOMyYalT MyTeM [UMNOOCMOTUYECKOrO FemMosm3a WX
pacTtBopom, cogepxawmm 10 mmons/n SATA B 10 mmonb/n Tpuc-HCI 6ydepe (pH 7,6). ns aToro oavH o6bem
OTMbITbIX 3PUTPOLMTOB 6bLICTPO M 3HEpPrnyHo nepemewatb ¢ 20 o6GbemMamMu oOxnaxiaeHHoli go 4 °C
remMo/sIM3NPYIOLLER cpeabl 1 BblAepXaTb Mpu 3TOW TeMnepaTtype B TeueHne 15 MuH. F'emonusar LeHTprudyrmpoBatb
Ha ueHTpudiyre npu 18000 06/MUH B TeueHme 15 MWH. HagocagouHyto XWUAKOCTb yAauTb, a 0CafoK MemopaH
NpoMbITb TpK pasa 20 o6bemamn 10 mmonb/n Tpuc-HCI 6ydepa (pH 7,6), Kaxablii pa3 ocaxgas meMmbpaHbl B TOM
Xe pexvmMe. B ganbHenwmx akcnepMmMeHTax Ucnosib3oBaTth CBEXENPUITOTOB/IEHHYIO CYCMNEH3UI0 MEMOBPaH.

OTBETUTb Ha BONPOCHI:

1. Touyemy spuTpouuTapHbie MeMbpaHbl ABAAIOTCA YA0O6HON MOAENb0 AN5 U3YyYeHUss CTPYKTYpbl U CBOWCTB

MeMbpaH KNeTok?

2. OxapakTtepusoBaTb 0COGEHHOCTM CTPYKTYPbI U OYHKLMA 3pUTPOLUTAPHBLIX MEMOPaH U X KOMMNOHEHTOB.

3. Kakve kOMMOHeHTbl BXOAAT B COCTaB MeMOpaHHOro kapkaca apuTpounToB? Kakme yHKUMU BbINOSHAET
MeMbpaHHbIii kapkac?
Kakne meTogbl MOryT ObITb MCMO/Ib30BaHbI 4151 BblAEIEHNS 3pUTPOLMTaPHbIX MEMOPaH?
Kakne meTogbl MCnonb3yrT ANS U3YYEHWs CTPYKTYPHOrO COCTOSIHUSI 3puTpoLMTapHbIX MembpaH? Yto
NO3BOIAOT UCCNEefoBaTb 3T MEeTOAbI?

ok



Kputepuu oueHku:

Kputepusimm oueHmBaHnst KOMneTeHuuii (pe3ynbTaToB) ABASAOTCS:

- NOAroToBKa K 3aHATUO0 (ochopMsieHne 3aHATUSA B paboueli TeTpaan B COOTBETCTBMM C METOAMYECKMMMU
pekoMeHaaunsaMn);

- OTBETbI Ha YCTHblE BONPOCHI MO TEME 3aHATUSA U COAEPXaHMI0 TabopaTopHO paboTh;

- aKTMBHOCTb U CAMOCTOATE/IbHOCTb NPW BbINOHEHUN 3a4aHNS;

- 0bopMNEHNSA pe3y/IbTaTOB B COOTBETCTBUM C METOANYECKMMUN PEKOMEHAALMNSIMU;

- YMEHME aHanu3npoBaTb, 06CYyXAaTb MOMyYEHHbIE pe3y/bTaTbl M CAMOCTOSTENIbHO (DOPMYNNPOBATh
BbIBOAbI.

PaboTta cunMTaeTcsl BbINO/IHEHHON W 3a4TEHHON, ecnu CTYyAEHT B KOHUE 3aHATUA npegcrtaBuv/l OTYET B
COOTBETCTBUN C AAaHHbIMWN METOANYECKMMU peKOMeHaAaLNAMN.

TecToBble 3agaHNA (NpUMepbI):

3apgaHue Ne 1. HapucoBaTb CTpoeHME niiasMaTuyeckoi MemopaHbl KNeTKM ¢ NOANUCSIMMN.
3apaHue Ne 2. Bbibpath NpaBusibHbIA OTBET UN OTBETbI:

1.

2.

No

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

22.

OCHOBHbIMW  CTPYKTypOoOGpasylowumn — nunugamm  MembpaH aBnaswTcsa:  a)  docdonunuibl;  6)
TpUrMLEPUAbI; B) KAPOTUHOWABI; ) TAULEPVH.

Mpeobnagawowmmm unugamMy B CcCocTaBe MeMOpaH SABAAOTCA: a) HelTpanbHble unuapl; 6)
LBUTTEPMOHHbIE NNNUABI; B) KUC/blE MNWAbI; T) CTEPOUIbI.

Mepexon nNuNnAHON pasbl U3 reneobpasHOro B XUAKOKPUCT/I/IMYECKOE COCTOSIHME CBfA3aH C : @)
M3MEHEeHNEM  KOHOpMauMu  YrieBOoJOPOAHbIX  Ueneli  JAMnuMAHbIX  MOosiekys;, 6)  ykopoyeHuem
YINEBOAOPOAHbIX LeMnei NUNUAHbIX MOMeKys; B) «(vn-gonon»-nepexogoM AUnuaHbIX MOSEKys; T)
nepexofom U3 MuLennsapHol gasbl MMNUAO0B B reKCaroHaslbHYH.

WcknounTenbHoi cnocoBHOCTLIO CyLLEeCTBOBaTb B BUAE OGUMONEKYIAPHBIX NUNUAHBIX C/I0EB B LLUMPOKOM
WHTEpBasie TemnepaTyp W WOHHbIX KOHUEHTpauuin o6nagaet: a) docaTtngnnnHosnTon; 6)
hochaTngunatTaHonamuH; B) oocaTnannxovH; 1) KapanonnunmH.

O6uwenpusHaHHoON Moaenbio CTPOeHUs MeMbpaH ABAsieTcs: a) moaenb CuHrepa-HukonbcoHa; 6) moaesb
[aHvnannu-fascoHa; B) mogenb PobepTcoHa; r) mogesns MpuHa.

Bpems un3Hu komniiekca «6esioKk — aHHYNAPHbIA Mnna»: a) Mc; 6) MKC; B) C; T) 4.

K nepudepryeckum 6enkam OTHOCAT: @) MOHHble KaHausibl; 6) MeMbpaHHble AT®a3bl; B) CNEKTPUH U aKTUH
3pUTPOLNTOB; I) MeEMOpaHHbIe peuenTopsbl.

BenkoBo-nunuaHble gOMeHbl MembpaH, o6oralleHHble X01eCTePMHOM U COMHIOMUETMHOM, Ha3bIBAKOTCS:
a) KMHKK; 6) paddThl; B) MULLENbI; T) JIMNOCOMBI.

Mna3smaTnyeckne membpaHbl 3pUTPOLMTOB M IMMAOLUMTOB pa3NnyaloTcs, B NEPBYO ovepedb, N0 cocTaBy
1 cBoOicTBaM: a) 6eskoB; 6) IMNMAOB; B) YI/1€BOAOB.

FaHrnmosmabl — 3TO OAWH M3 TUMOB: a) [MueponMnuaos; 6) rNUKOAMNMAOB, B) CTEpPouaoB; )
cchmHrodochonnnmaos.

[Ona membpaHHbIX 6EfKOB He XapakTepHO SIB/eHMe: a) BpaliatesibHoin aunddysuun; 6) narepasibHom
andpdoysnm; B) «donmn-conion»-nepexoaa; r) CTPyKTypHOM acummeTpun.

VoHHble KaHanbl 06ecneyvnBaloT: a) NACCKBHbIA TPAHCNOPT MOHOB; 6) NEPBUYHO-AKTVBHbLIA TPAHCMNOPT; B)
BTOPWMYHO-aKTUBHbIA TpaHCMOPT; I) anddoysuto.

CenekTvBHbIA (UALTP — 3TO OAMH U3 «KOMMOHEHTOB»: &) TPaHCNOPTHONAT®a3bl; 6) MOHHOrO kaHana; B)
nvnugHoro 6ucnos; r) nepudepnyeckoro MemopaHHoro 6enka.

BbiCcOokast NpoHNLI@EMOCTb MNUAHOMO 61cN0a MemMbpaH xapakTepHa A15: &) MOHOB HaTpusi; 6) r/1H0KO3bI; B)
aMUWHOKMCIIOT; T) XXUPHbIX KNCSOT.

[N BHYTPEHHEl  MWTOXOHAPWAIbHOM  MemOpaHbl  XapakTEPHO  BbICOKOE  cogepxaHue  a)
hochaTugunxonuHa; 6) kKapaAMoNuNMHa; B) XonectTepuHa; r) doctaTnanivHosuTona.

[ns memOpaH XMBOTHbIX KMETOK XapakTepHO BbICOKOE codepaHue nunuaos: a) ocaTugnnxonvH +
raHrnMo3mabl + XonecTtepuH; 6) docdaTngnunataHonaMmH + Uepebposnabl + CHOUHIOMUENIMH, B)
ochaTngunxonmH  + dpochaTmannaTaHonaMmMH  +  XOMecTepuH; )  dpocdarnannataHonammH  +
thochaTNANNIXONNH + COUHTOMUESNH.

K MHTerpasibHbIM MeMOPaHHbIM 6eflkaM OTHOCAT: &) CNeKTPUH; 6) pogoncuH; B) 6e10K Nosockl 3; 1) akTuH;
) TNNKOOPUH.

TonwuHa membpaHbl B cpefiHem cocTasnseT: a) 10 aHrcpem; 6) 10 Hm; B) 0,1 MkM; 1) 10 MKM.

MonsipHble rONOBKM NUMMAOB B MembpaHe 3apshKeHbl: a) MOMoXWTeNbHO; 6) oTpuuartesnibHo; B) He
3apshkeHbl (HeNTpasibHbI).

CogepxaHuve 6efka B apuTpounTapHoii MembpaHe cocTaBnseT: a) 33 %; 6) 18 %; B) 50 %; r) 75 %.

B ocHoBe 6enok-MNUAHbLIX B3aMMogeincTBuiAi B 6GuomembpaHax fiexar: a) rMapodobHble
B3aMMOAENCTBMSA; 6) 3anekTpocTatuyeckue B3auMOLENCTBWS; B) BOAOPOAHbIE CBA3W; ) KOBAJIEHTHblE
CBSAA3N.

Bpemsa nepeHoca wmosnekynbl hoconunuaa M3 OLHOrO MOMOXEHUS PaBHOBECUS B Apyroe npu
natepanbHoit andpdpysun: a) 107-10° ¢; 6) 107°-10*2 ¢; B) 1-2 u.



23.

24,

25.

26.

27.

28.

29.
30.
31.
32.
33.
34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Mog TEPMMHOM «KMHKM» MOHMMAIT: @) 06/1acTu MNOAAPHbLIX TPYNMN JMNUAOB; 6) M30TPOMHYK 06/1acTb
YINeBOAOPOAHbIX Leneir nMnuaos; B) Yy4yacTOK Yr/IEBOAOPOAHON LUenn, Haxogswumics B TpaHc-
KOHhopMaLmu; r) y4acTOK Yr1eBogopPoAHON LiEeNW, HAaXOASLWMNIACA B TPpaHC-ToLL-KOHd)opMauuu.

Bonee BbICOKOI NPOHULAEMOCTBLIO A/11 MOHOB W BOAbl 06NagaeT: a) MuuennspHasa gasa nunuaos; 6)
namennspHas Xugkokpuctasmyeckas gpasa; B) namennspHas renesas asa; r) rekcaroHasibHas pasa.
Anddoy3no MOHOB B TOMOreHHO He3apshXKeHHOV MeMbOpaHe ONMCbIBaeT ypaBHEHME: a) anekTpoanddysmm
HepHcTta-MnaHka; 6) ®uka; B) cTalyMoHapHOro noteHumnana ronbgmaHa-XomkKnHa.

Bug TpaHcnopTa (akTVBHbIA WAM NACCUBHbLIA) oOnNpeaensieTcs BEeNVYMHOW: a) 3NEeKTPOXUMUYECKOro
noTeHumana; 6) koacpduruneHTom Anddy3nm; B) M3MeHeHMEM CBOOOAHON 3HEPrvK; ) MPOHULLAEMOCTbHO.

K WMOHHbIM  KaHasiam, VMEWLWMM BHYTPEHHWIA CEHCOP BHELUHEro CWUrHasia, OTHOCATCH:  a)
peuenTopynpasisiemMble KaHasbl; 6) nnraHgynpaBnsemMble KaHaslbl; B) NOTEHUMa/TyNpaB/iseMble KaHasbl.
CeHCOop BHELUHEro curHana noTeHuMastynpaB/isieMbIX HATPUEBBLIX U KaJIMEBbIX KaHa/IOB — CEIMEHT Si Q-
CyO6beguHNLbl COAEPXUT 6O0/bLLIOE KOIMYECTBO OCTATKOB: @) HEWTpasibHbIX aMWHOKUCOT; 6) KUC/bIX
aMMWHOKMNC/IOT; B) OCHOBHbIX aMUHOKNCIOT.

CKopOoCTb TpaHcnopTa MOHOB Yepe3 MembpaHy ¢ ydacTuem noHodpopa coctaBnsieT: a) 10%-107 noHoB B
cek; 6) 10*-10° noHos B cek; B) 108-10*° noHoB B cek; ) 102-10° MOHOB B Ccex.

BanMHOMUUMH MO CTPYKTYpe M MexaHu3Mmy AeincTBusa npeactaBnseT coboii: a) XUPHYH KUCIOTY; 6)
nonuvcaxapug,; B) aHTMONOTIIK; I) AeTEPreHT; 4) kaHanodopmep; €) noHogop.

MepeHoc noHa Yepe3 MeMbpaHy C MOMOLLbI0 MOHOGIOpPA OCYLLECTBASETCA C MOMOLLbIO: a) BOAOPOAHBLIX
CBsi3eld; 6) KOBa/IEHTHbIX CBA3EIA; B) MOH-AMMOSbHBIX B3aVMOAEWCTBUIA; T) rnapodho6HbIX B3anMOAENCTBUIA.
MpamyumanvH A No CTPYKType U MexaHu3my AeiCcTBUS ABASETCA: a) noamcaxapuaom; 6) aHTMGNOTUKOM; B)
aMWHOKMC/IOTOIA; ) HeTpasibHbIM NOHOHOPM; A1) KaHas10(hopMepomMm; €) AeTepreHToM.

KanbuneBasAT®dasa obGecneumBaeT: a) NACCUBHbIA TpaHCMOPT; 6) NepBUYHO-aKTMBHBIA TPaHCMOpPT; B)
BTOPWYHO-aKTUBHbIA TPAHCMOPT.

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

Na, K-ATdasza oyHKLUMOHUPYET B: &) 3MEKTPOHENTPANIbHOM PEXUME; 6) 3/IEKTPOTEHHOM PeXnMe.

Y Gaktepuin U pacTeHuii KOTPaHCMOPTUPYEMbIM MOHOM B C/lydae BTOPMYHO-aKTMBHOMO TpaHcnopTa
asnseTca: a) Na*; 6) K*; B) Ca?'; r) H'.

AMWHOKMCNOTLI M caxapa TpaHCMopTUPYKTCA 4epe3 MembpaHy nyTem: a) BTOPUYHO-aKTUBHOIO
TpaHcnopTa; 6) NEepBMYHO-aKTMBHOIO TPAHCMOPTa; B) MNACCMBHOIO TpaHcnopTa MpuM  MOMOLLM
KaHanoobpasoBareneii.

Mpu nepefaye aHeprun BO3OYXAEHUS HA MOMEKYSAPHbIA KMCAOPOA OT MOJEKy bl choToceHcubuamsaTopa
B TPUMN/IETHOM BO30YXAEHHOM COCTOSIHUM 06pasyeTcs: a) rMAPOKCW/IbHBIN pagukan; 6) cynepoKCUAHbINA
aHVOH-pafmnKast; B) CUHIIETHbIW KNCM0OPOA; I) Nepokcus BoA0POAa; €) OKCUA a3oTa; X) NePOKCUHUTPHT.

B pesynbTarte NnepokCUOHOro OKUCEHMS NUMMAOB MPOUCXOAUT: @) NOBbIWEHNE CTEeNneHn rrmapodo6HOCTM
MembpaHbl; 6) CHMWXEHUE cTeneHn rmapodpobHOCTU MeMOpaHbl; B) yBEe/IMYEHUE OTpMLATeNIbHOroO 3apsga
Ha MOBEPXHOCTM MEeMOpaHbl; ) CHWKEHME OTPMUATENbHOIO 3apsfa Ha MOBEPXHOCTU MeMOpaHbl; n)
yBe/IMYeHne BA3KOCTN MEMOpPaHbI; €) CHXEHNE BSA3KOCTN MeMOpaHbI.

AKLenTopamu KOPOTKOBOSIHOBOTO Y®-n3nyueHns B MeMOpaHax BbICTynatT: a) 6esku; 6) rmaponepokcuabi
NUNMAOB; B) anbAernapl N KETOHbI; I) KOPEPMEHTLI; ) YreBoapl.

B kayecTBe NPOOKCMAAHTOB MOFYT BbICTynaTb: @) Nepokcus Bogopoaa; 6) rmapoKCUNbHLbIA pajukas; B)
ackopbrHoBas KMC0Ta; I) Lepy/ionnasMuH; 4) katanasa; €) aTUI0BbIi CnupT.

B3aumogeiictBne 6enka ¢ AMNugHo/ MeMOGpaHO B MOAENIbHOM 3KCMEPUMEHTE MOXHO M3yvaTb Npw
nomMowy metoda: a) (h/lyopecueHTHbIX MeToAoB; 6) pPeHTreHOCTPYKTypHoro awanusa; B) 3lP; 1)
3/1EKTPOHHOM MUKPOCKOMMUU; A1) pagMoaKkTUBHbLIX 30HA0B.

K areHTam, moaMduvumpylolM CTPYKTYPHOE COCTOSIHME M MPOHULL@eMOCTb 6MoMeMOpaH, OTHOCAT: a)
B&/IMHOMULUMH; 6) XOonectepuH; B) nupokavH; 1) docdonunasy; ) caxaposy; e€) T[UCTUANH; X)
pogeumnncynbgar HaTpus.

Bpemsi Xun3HW GUOMOSIEKY/TbI B TPUM/IETHOM BO306Y)XAEHHOM COCTOSHMU T; 60/blUE, YEM B CUHI/IETHOM
BO30OY)XAEHHOM S;, Tak Kak: a) MpouMcxoauT UCNyCKaHue KBaHTa (OCOPECUEHUMN B COOTBETCTBUM C
nepexogom: Ti— Sp + hvge; 6) mpoucxognt 6e3bi3nyyaTesibHblli Nepexos B OCHOBHOE CUHIIETHOe
COCTOsiHME C 0bpaLleHnemM crnvHa anekTpoHa T1 — So; B) Nepexos U3 TPUMNJIETHOro COCTOSAHUS B OCHOBHOE
3anpeLleH npasunamu oTéopa B CBA3N € NapasfesnibHOCTbI0 CMMHOB 3/1EKTPOHOB.

OCHOBHbIMKM Xpomochopamn  YP-n3nyyeHnss B Oefnikax SABMAKTCA: a) IUCTUAMH; 6) TpuntodaH; B)
heHnNanaHuH; r) rytTamuH; 4) UACTUH.

K aKkTvBHbIM chopmMam KMC/I0poAa C HU3KUM OKUCAWUTESIbHbIM MOTEHLMASIOM OTHOCAT: @) CUHINETHbINA
Kucnopog; 6) rmapoKCWbHbIV pajvkan; B) Mepokcui BOAOPOAa; ) CyNepoKCUAHbIA aHWOH-paavkast; fa)
OKCWA, a30Ta; €) NePOKCUHNTPUT.

[ns nccnepoBaHnst U3MEHEHWI CTPYKTYPHOIO COCTOSIHUSE MEMOpaHHbIX 6e/IKOB UCMO/b3YyT: a) MeTof,
PEHTIEHOCTPYKTYPHOTO aHann3a; 6) metog AMP; B) METOZ 3/1IEKTPOHHOI MUKpockonuu; 1) meTtog IMP; o)
mMeTtog VK-cnektpockonuu.

B Buammon o061actn cnekTpa 3Hepru M3sy4eHns CnoCo6HbI NOrowaTb KOMMOHEHTbI 6GuoMeMbpaH: a)
nunuabl; 6) 6enku; B) yrnesoabl; r) KOEPMEHTbI.



49. B Y®-06nacTv cnekTpa sHepruo U3stydeHms cnocobHbl NOrnoLwaTb KOMNOHEHTbI GBUMOMEMOpaH: a) nMnuael;
6) 6enKu; B) yrneBobl; r) KOPEPMEHTbI.

50. buogmsnueckme MeToAbl  WUCCNefoBaHMs MO3BONSAKT  U3yyaTb: a) MOOBMXKHOCTL M YNaKOBKY
YIrNeBoAopOAHbIX Lienei nunuaos; 6) npouecch! natepanbHoi anddy3nmn n «pnann-gnon»-nepexompl; B)
BblAE/IATb B YNCTOM BuAe 6enkoBble KOMMOHEHTbI 6MOMeMOGpaH; r) uccnefoBatb ha3oBble Nepexodbl
MNngos; A) vaeHTuduumMposatb MeMOpaHHble KOMMOHEHTHI; €) MCCefoBaTb NPoLecchl NpoBeAeHus
HEPBHOro MMNy/bCa.

3apaHue 3. OueHNTb, BEPHO NN CYXAEHME. VIcnpaBuTb OLUMOKN B HEBEPHbIX CYXAEHUSIX.

1. [Onsa wccnepoBaHUs W3MEHEHWI CTPYKTYPHOrO COCTOSIHUS MeMOpaHHbIX 6eflkoB MCNosb3yrT
MEeTOZ PEHTTEHOCTPYKTYPHOIO aHan3a.

2. [eTtepreHTbl B OCHOBHOM WUCMNOJIb3YIOT A/18 BbIAEIEHUS U OUUCTKU Nepudiepnyecknx MemopaHHbIX
6enKoB.

3. Buodmsnyeckme meToabl NccnefoBaHns NO3BOASAIT N3yyaTb NOABMKHOCTb U YNaKoBKY
Yr1eBOA0POAHBIX Leneid MnmMaos.

4. MWuKpOBA3KOCTb BMOMEMOPaH 1ccaeayoT Npy NOMOLLM MeToAa refib-xpomartorpaduu.

5. [nsa pasgeneHns membpaHHbIX IMNMA0B NPUMEHSIIOT METO TOHKOC/IOHOM XpoMaTorpacum.

6. BsaumopgeiicTBue 6enka c AMNUAHOW MembpaHoil B MOAENbHOM 3KCMEPUMEHTE MOXHO M3y4yaTtb
npu NOMOLLM MeToAa pPagnoakTUBHbBIX M30TOMOB.

7. ®docthatnannxonnH MOXeT BbIMOHATb PELENTOPHY DYHKUMIO B GBoMeMbpaHax.

8. Tlonunentugpl TPaHCMOPTUPYKOTCA B KAETKY MyTeM O06MerdyeHHon puddysum ¢ ydacTvem
NepeHOCHUKOB.

9. AKTUBHbI TPaHCNOPT — 3TO NEPEHOC HE3NEKTPOIUTOB M UOHOB MPOTUB rpagueHTa XMMUYEeCcKoro
NN 3NEKTPOXMMUYECKOTO NOTEHLMANA, CONPSHKEHHbIV C 3HEPreTUYeCcKUMn 3aTparamiu.

10. Mpu nepexoge curHana B Kackage: peuentop — G-6enok — 3dEKTOPHbI 6ENOK UCXOAHbIN
BHELUHWIA CUTHas1 CNOCOBEH K MHOrOKpaTHOMY yCUAeHuo (amnandukaimm).

11. MpoanonToTMyecknin hakTop — LUTOXPOM C JIOKA/IM3yeTCcs Ha BHYTPEHHE MNOBEPXHOCTU
KNEeTOYHOro agpa.

12. Mepexos MeMb6paHHbIX AMNUAOB U3  TBEPAOKPUCTA/IMYECKOTO B KMAKOKPUCTa/I/IMYecKoe
COCTOsIHME CBA3aH ¢ 06pa3oBaHMeM padTos.

13. CncTembl BTOPMYHO-aKTMBHOIO TpaHCNopTa NPMBOAATCS B AENCTBME 3@ CUET IHEPrum, 3anaceHHom
B MOHHbIX rpafneHTax.

14. BaxHylo posib B npoueccax Mogudmkaumm 6uomembpaH urpaet CcBOOGOAHO-pagukasibHOe
NEepPOKCUAHOE OKUCTIEHNE NTIMNNAOB.

15. AgeHunartuvknasa y4acTByeT B Mpoueccax nepeHoca MypuUHOBbIX a30TUCTbIX OCHOBaHWI yepes
MeMbpaHy.

16. CykumHaTaermaporeHasa — nepudpepmnyeckmnin 6e1oK spuTpoLmTOoB.

17. MonekynspHbeIMy peLentopamn HasblBaloT creuudmyeckue 6enkn KneTku, nepegatwolime nwoobble
BHELUHME CUrHasTbl (hrsndeckne, XuMmmyeckne n 6Monorniyeckme) BHyTpb KNETKN.

18. B OCHOBE JWMNUA-IMNUAHLIX B3aMMOLENCTBMIA  f1eXxaT mMapodiobHble  B3aumoaencTaus,
BOLOPOAHbIE N ANCYb(UAHbIE CBA3N.

19. VIOoHHble KaHaslbl — 3TO WHTErpasibHble [IMKONPOTENHbI, CNOCO6HbIE B pe3ysibTaTe BHELUHUX
BO3€eNCTBUIA N3MEHATb NPOHNLAEMOCTb MeMOpPaHbl 415 Pa3/INYHbIX NOHOB.

20. NnzodhochaTnANAXoNnMH — KOMMAOHEHT ()OC(HONHO3UTUAHON CUrHANTPAHCAYKTOPHOM CUCTEMBI
KNETOK.

21. 'emorno6vH B apuTpoOLMTapHOI MeMbpaHe CBS3aH C MEMOPaHHbLIMY FraHrIM03ngamMu.

22. Asmxyuleii cunoii npocTtoin andddpy3nm HesapshKeHHOro BelllecTBa 4epe3 MembpaHy SABnsieTcs
pPasHOCTb 3/IEKTPOXMMUYECKMX NOTEHLMANIOB 3TOr0 BeLlecTBa B ABYX 0061acTsaX, pasfefieHHbIX
MeMO6paHoii.

23. CTtepounabl 06yCcnioBNNBAOT JIIOMUHECLIEHTHbIE CBOMCTBA GMOMEMOpPaH.

24. B cocTaB KMNETOYHbIX MeMOpaH MNpo- U 3yKapuOTUYECKUX OpraHM3MOB B OCHOBHOM BXOAAT
amupunbHble (oUUIbHBLIE) IMNUABI.

25. BONbLWMHCTBO IMNUAHBLIX MOJSIEKYT HAXOAATCA B laMefISPHON reneBoii dase.

26. O6Luenpr3HaHHON MOAeNbi0 CTPOeHUs MembpaH aBaseTca Mogens JaHnannu n lascoHa.

27. BaxHble BHYTPMK/IETOYHbIE PErynAaTopbl — MpocTarfaHgvHbl — MNpoAaykTbl MeTabonusma
ChuHrosnHa.

28. ®as3oBble nepexoabl MNUAOB  COMPOBOXAAKTCA  3HAYUTE/IbHbIM  MOBbILLIEHUEM  WNOHHOA
NPOHNLLAEMOCTN MEMBpPaH.

29. CoBpeMeHHble MpeacTaB/ieHNss O CTPYKType Mem6paH OCHOBaHbl Ha >KMAKOCTHO-MO3auyHO
mMoaenu, npeasioxeHHon C. CuHrepom n k. HukonbcoHom B 1972 roay.

30. MpoTenHKnHa3bl y4acTBYIOT B CUHTE3€E NPOBOCNa/IMTENbHbIX LIUTOKMHOB.

31. KoHueHTpaums LAM® B LUMTO30/M1€ cocTaBnseT B cpeaHeM 10° Monb/n 1 MeHee, Npu CTUMYNSALMUN
B K/IETKE 3a HECKOJIbKO CeKyH[ yBenmumBaeTcs B 5 pas.



32.

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

46.

[BvxeHve noHa no noTeHuuasnynpasBnsseMoMy KaHasly paccMaTpuBatoT Kak nocregoBatesibHoe
3aMelleHne MoNekyn BOAbl rMAPaTHOM 060/10YKM MOHA Ha MOMSPHbIE TPYMMbl, BbiCTUNAOLLME
MonoCTb KaHana.

BOMbWMHCTBO MeMOBpaHHbIX PeLenTopoB NpeacTaB/eHbl O/IMTOMEPHbIMU MeMOpaHHbIMK Befnkamu
— INIKOMPOTENHAMMW.

Ha BHeLUHe NOBEPXHOCTU 3pUTPOLUTAPHON MeMBpaHbl HAXOASTCA B OCHOBHOM HelTpasibHble (Mo
3apsagy) nmnuaei.

BHyTprKNeTOYHblE (OEPMEHTbI — WHTErpWHbl — Y4YacTBYOT B KOOpAMHALMU MeTabosmMyecknx
MPOLIECCOB B K/IETKE.

B ctabunmsaumm mem6paH y4yacTByHOT B OCHOBHOM KOB&JIEHTHbIE CBA3MW.

KapanonmnmH — oguH u3 KOMNOHEHTOB 3pUTPOLMTapHOl MeMbpaHbl.

Hanbonee BaXHbIMW CBOWCTBAMU JIANUAOB  SAB/ISIOTCHA:  JIMOTPOMHbLIA M TEPMOTPONHbIi
Me30MOPdM3M, CTPYKTYPHas acMMMETPUS.

XOMKKUH 1 Xakcnv cdhopMy/IMpoBasin XeMMOOCMOTUYECKYIO TUMNoTesy.

Ba/IMHOMUUMH MMeeT caMyto BbICOKYIO U36MpaTenbHOCTb K MoHam K.

WHTerpuHbl — retepogumepHble MOJIEKY b, PYHKLIMOHMPYIOLLME KaK KNETOYHO-CybCTpaTHble, Tak 1
MEXK/ETOUHblE afre3nBHbIe peLenTopsbl.

[nsa BbICBOOOXAEHNSA U3 MeMbpaHbl nepudepuyecknx 6enKoB HeobXoAMMO WCMOo/b30BaTh
JeTepreHTbl Un opraHnyeckne pacTBOpPUTENN.

O6neryeHHan avdpysnsa BewecTs NPONCXOANUT NPU YHacTUU MOJSIEKY/T MEPEHOCUMKOB U obnagaeT
CBOICTBOM HaCbILLEHMSI.

Ca*-AT®asa NEPEHOCUT MOHbl Ka/ibUUsi B LUTONA3My W3 BHEK/IETOYHOW XUAKOCTU WK
BHYTPMK/IETOUHBIX AEN0 KasbLUmMs 3a cueT aHeprum rugponusa ATO.

B ponu BTOPUYHBLIXMECCEH)KEPOB BbLICTYNalT Masible MONeKysbl U WoHbl: ULAM®, urMo,
nHo3uToNTpUdOCdaT, ANaLnNrIMLEPON, apaxnioHOBas KUCN0Ta, NOHbI KanbLuS.

AKTMBHblE (DOPMbI KUCMOPOAA MOTYT TEHepMpoBaTbCs B PasHO06pasHbIX (PepMeHTaTUBHbIX |
Hed)epMEHTATUBHbIX PeakLMaX BO BCEX YACTAX KNETKM.

3agaHue 4. [aTb onpegeneHvs MNOHATMSM:A) nepudepuyecknin  MeMbpaHHbli  6e0K; 6) NNOTPOMHbINA

Me30Mopdn3Mm;

B) «pMn-ch/10N»-Nepexos; r) BEKTOPHbI MeMOpPaHHbI 6eok.

MNepeyeHb 3agaHNI ANA KOHTPOJILHBIX pa6oT (Npumepbl):
OTBeTUTb Ha BONPOCHI:

1.

13.

14.
15.

16.

17.
18.

19.

HazoBuTe OCHOBHbIE rpynnbl METOA0B MCCNefoBaHNA 6ruomembpaH. UTo OHM NO3BONAIOT U3y4yaTb?
Kakne meToabl mccnefoBaHus UCMOMb3YIOT A1 U3YYEHMS CTPYKTYPHOTO COCTOSIHWUS JIMMUGHOTO
KOMMOHeHTa 6ruomembpaH?

Kakvne meTogbl nccnefoBaHns UCNO/b3YT ANS U3ydYeHUss 6enoK-NnnuAHbIX B3aMOAeincTBuii B
6rnomembpaHax?

Ha kakue rpynnbl nogpasfensior mMembpaHHble 6eskn? KakoBbl OCOGEHHOCTU WX CTPOEHUS ©
BbINOJIHAEMbIE (PyHKUNN?

Kakne cBolicTBa nunuaHbIX MOJiekyn obecneymBatloT BbINOSHEHNE YHKUMIA MeMOpaHHbIMU
6enkammn?

C Kakumu CTPYKTYPHbIMW KOMMOHEHTaMU MeMOpaHbl U X CBOWCTBaMWU CBS3aHa MPOHULLAEMOCTb
6rnomMemMbpaH Ans passimyHbIX BeLecTB?

Kakune thakTopbl BAUSKOT Ha CTPYKTYPHOE COCTOSIHUE MEMOpPaHHbIX IMNNA0B?

OxapakTepuayiiTe MoAenn CTPOEHMS MEMOBpPaH.

UeM MOHHbIE KaHaslbl OTINYAKOTCS OT MOHHBLIX HACOCOB?

. Uem obneruyeHHas guddy3us otinyaetcs OT NpocToit Auddchy3mm ypes nunugHblin 6ucnon?
. Uem akTvBHbI TpaHCNOPT OT/INYAETCHA OT NACCHMBHOI0?
. Onuwwute ponb 6uomMembpaH B OCYLLECTB/IEHMU MPOLECCOB nepejayn WHGOpMauMnM BHYTPb

KNeTkn. YTo NoHMMatoT Nog, pa3BUTMEM MEPBUYHOTO M BTOPMYHOIO OTBETA B MpoLecce nepegayn
NHhopmaumm B KNeTky?

Uto npeacTtasnisieT coboil MeMOpaHHbI Kackaj nepefadn BHELHEro curHana B KNetky? Kakue
npoLecchbl 06ecneymBardT KOMMNOHEHTbI 3TOr0 Kackaja?

UTo npeactaBnsAl0T OO0 BTOPMYHbIE MECCEHKEPLI? KakoBa MX posib B KeTke?

Uto npeacTtaBnstoT coboil peuentopbl? KakoBbl MX 0CO6EHHOCTU? Ha kakue Tunbl nogpasaensoT
peLenTopbl, y4acTBYOLME B NMPYEME BHELLHETO CUrHaia B KeTKy?

Kakne naronorumyeckve COCTOSIHUSA OpraHusMa 4YesioBeka CBf3aHbl C HapylleHWeM MpoLeccoB
TpaHCAYKLUMM BHELLHErO CUrHana B KNeTKy?

KakoBa ponb MembpaH B MHTErpaLuy NpPoLECCOB KETOYHOrO MeTabom3ma?

KakoBO TeopeTuyeckoe 1 NpakTUYeckoe 3HaYeHne UCCrefoBaHuiA, HanpasB/ieHHbIX Ha BblsSIBNIEHNE
MEXaHU3MOB Nnepeaayn MHopMaLumn B KNeTKy?

KakoBa posib MeMBpaHHbIX IMNMA0B B NpoLEeccax nepeaayn CUrHaoB B KNEeTKy?



20. Kakne 6enku Memb6paH HasblBaT aAre3nBHbIMK, KakoBbl OCOOEHHOCTM WX CTPOEHUS,
Knaccudmkaums U posib B 06ecneyeHnn MexXKIeTOUHbIX B3auMOoAeicTBUR?

21. Kakoe 3HauyeHne UMEeHT NCCea0BaHNs NCKYCCTBEHHbIX MEMOpPaHHbIX CTPYKTYpP? KakoBbl 06/1acTu
NX MPUMEHEHNA?

22. UtTo noHvmalT nof  aAcopOLMOHHLIM  MEXaHW3MOM  PerysimpoBaHus  hepMeHTaTUBHOM
aKTUBHOCTU?

23. Kakve nartonorumyeckMe COCTOSHWA OpraHu3mMa 4YesioBeka CBfi3aHbl C  WHTeHcudmkauueli
NMEpPOKCUAHOIO OKWUC/IEHUA NUNUAOB MembpaH M 06pa3oBaHMEM aKTMBHbLIX (hOpM Kucnopoga?
Kakne meTogbl 1 noaxonbl MOTyT ObITb MUCMNONBb30BaHbI A1 UX NTIeYEHUS U NPOUIaKTUKN?

24. O6ocHyiiTe yTBEPXAEHME: «BrioMembpaHbl - HeNpeMeHHbIe YYaCTHUKM COBOKYMHOCTU MpOLLeCCoB
BO3HMKHOBEHMSA 1 pa3BUTUA psga NaTtoormyeckmx COCTOSHWI OpraHn3Ma YesioBeka.

25. KakoBa ponb KOMMOHEHTOB 6MoNorMyeckMx MembpaH B peann3aumm NpOLEeccoB KAETOYHON
rmeenn?

26. MNepen Bamy CTOWUT 3ajadva: OUEHUTb pPoOb 6GENiKkoBOro W JIMNUAHOTO MUKPOOKPYXEHUA B
(OYHKUMOHNPOBAHUN ONIMIOMEPHBbIX MeMbpaHHbIX AT®a3. Kakoro poga 3KCNepumMeHTbl Bbl
naaHupyeTe NpPoBEeCTU M noyemy? Kakue gaHHble MOryT 6biTb NOJlyYeHbl BAMnN?

27. Kakne metoabl MOXHO UCMO/b30BaTh 419 NAeHTUMKaLMm MembpaHHbIX KOMIOHEHTOB?

28. EcTb nn pasnuuusa mMexay peLentopamMmu CUrHaNTPaHCAYKTOPHbIX CUCTEM KNETKU U pelentopamu,
o6ecneynBaroLLMMM MEXK/IETOUHbIE KOHTaKTbI?

29. Kakme natonornyeckme COCTOSHUS OpraHu3Ma 4esioBeka CBSi3aHbl C HapyLIEHUSIMU CTPYKTYpbl 1
yHKUMIA MeMBpaHHbIX KOMNOHEHTOB?

30. Moyemy TpaHcnopTHbIeAT Pasbl Ha3bIBAKOT NMUNUA3ABUCUMbIMU (hepMmeHTamMmn?

31. Kakne yueHble BHECNM BKNa4 B pa3BUTUE TEOPETUYECKUX MPEACTaB/IEHWIA O CTPYyKType U
PyHKUMAX BUoMembpaH?

32. KakoBa posib /IIOMUHECLEHTHOTO MeToa B UccrieoBaHNAX buomemopaH?

33. Nouemy wuccnenoBaHus CTPYKTYpbl U (PyHKUMIA 6GuomMeMbpaH HeobxoauMbl AN Pa3BUTUA
6rnomMemLMHbI?

34. Yem oTmyaroTcsa gpyr OT gpyra MemMmbpaHbl SpUTPOLMTOB M NTIEMKOLUTOB?

35. C Kakoii uenbio B MEMOPaHOMONMM NMPUMEHSIOT AeTepreHTbl? KakoBa nx npupoga u MexaHu3mbl
LeicTBNS HA MeMbBpaHHbIe CTPYKTYpbI?

36. YTO 03HAuYaeT TEPMUH «AMHAMMNYECKOE COCTOSIHME» MeMOPaHHbIX KOMMNOHEHTOB? Kakme thakTopbl
B/IMAIOT HA OUHAMUYECKOe COCTOsIHNE MeMOpaHHbIX 6eKOB 1 IMNNA0B?

37. UeM BHYTPEHHAS MUTOXOHApMa/ibHas MembpaHa OT/iMyaeTca OT ApYyrMx TUMNoB MembpaH
3yKapuoTnyecknx KneTok?

38. KakoBa posib akTUBHbIX (DOPM KUcopoaa B PyHKLUMOHMPOBaHUM BLUoMeMbpaH?

39. B yeM COCTOWUT akTyas/lbHOCTb M3Yy4YEeHUss MEeXaHW3MOB TpaHCnopTa BeLecTB M WOHOB 4Yepes
membpaHy? KakoBbl 061aCTV NPaKTUYECKOro NCNO/Ib30BaHUS pe3ybTaToB 3TUX NCCef0oBaHNn?

40. Nouyemy wuccnefoBaHUs CTPYKTYpbl U OYHKUUA 6GromembpaH BaxHbl AN hapmakonormm u
thapmaummn?

OueHKa 3HaHWin, YMEHWUIA N HaBbIKOB, XapakTepusyoLwmnx atanbl QOPMNUPOBAHUSA KOMNETEHLMNA B paMKax
N3yYeHVsa OUCLUNINHBI, OCYLLLECTBSETCA B XO4€ TEKYyLLEN 1 MPOMEXYTOUYHON aTTecTaumm.

Tekylwas arrectauma npoBOAUTCSA B COOTBETCTBMM C [ONIOXKEHMEM O Tekyllel arrecTaumu
obydyalwoLlmxcsa Mo nporpammam  BbiCllero o6pa3oBaHMA  BOPOHEXCKOro  rocyfapCcTBEHHOro
yHuBepcuTeTa. Tekylian artectaums npoBoanTca B hopmax: YCTHOro onpoca (MHAMBUAYasibHbI 0npoc,
hpoHTasbHas 6ecefa, Aoknaapl); MMCbMEHHbIX Pab0oT (KOHTPOsIbHbIE Pab0Thbl, TECTUPOBAHNS).

MpomexyToyHaa aTTectauns nNpoBOAMTCA B COOTBETCTBUM C MNOMOXEHNMEM O NPOMEXYTOYHOWN
arTectaumv obyyaroLmxcs no nporpaMmam BbiCLLIEr0 06pa3oBaHus.

KOHTPO/IbHO-U3MepuTesibHble MaTtepuasibl NPOMEXYTOYHON aTTecTauuu BK/IOYaOT B cebs
TeopeTuyeckne BOMPOCHI, MO3BOMAIOWME OLEHUTb YPOBEHb MOJYYEHHbIX 3HaHWi. [Mpu oueHuBaHun
NCMO/Ib3YeTCA KayeCTBEHHAs LiKana oLueHoK. Kputepun oueHnBaHus npuBefeHbl HAXeE.

TpeboBaHWs K BbINOSIHEHWIO 3afaHNIA (UTN LWKa/Tbl U KPUTEPUU OL,eHUBaHUSA)
ONns oueHMBaHUsi pe3y/nbTaToB OGy4YeHUs Ha 3ayeTe MCMoMb3ylTCA Creaylolye nokasatenu: BrafeHue
TEOPETNYECKMMUN OCHOBaMW AUCLMMN/IMHBI, CNOCOGHOCTb WICTPUPOBATL OTBET NprMepamu, hakTamm, AaHHbIMU
Hay4HbIX WCCMEeAOoBaHWiA, NPUMEHEHME TEOPeTUUECKMX 3HaHWI no 6uousnke MembBpaH B Hay4HbIX
NCCNEeAoBaHNSAX ANs1 U3YUYEHUS CTPYKTYPHO-(PYHKLMOHANIBHOMO COCTOSIHWS MeM6paH KeTOK U UX KOMMOHEHTOB B
HOpMe, NpPU BO3AENCTBMN (PU3NKO-XMMWUUYECKMX areHTOB U PasBUTUK MATO/IOFMUYECKMX COCTOSHMIA oOpraHusma
uesioBeEKa.
[N BbICTaB/IEHNS 3a4eTa He06X0AMMO BbINOSHNTL 1abopaTopHbie paboThl.
[N oueHnBaHUA pe3ynbTaToB 06yYeHUst Ha 3a4eTe UCMO/b3YeTCs — 3a4TeHO, HE 3aUTEHO.
CoOTHOLIEHNe nokasaTesneil, KpUTEPMEB U LIKa/Tbl OLEHNBAHUSA Pe3y/bTaToB 06y4YeHus



YpoBeHb

KpuTepun oueHMBaHNA KOMNETEHLWMIA cpopMMpoBaH LLikana oueHok
HOCTU
KOMMNETEHLMIA
O6yyarowuinica BnageeT MNOHATUIAHBIM annapatom AaHHOM 06/1acTy ba3zosbili 3aymeHo
Haykn  (TEOPETUYECKUMW  OCHOBaMW  OMCUMM/IUHBI),  CMOCOGEH YpOBEHb

WNNIOCTPUPOBaTL OTBET Npumepamu, aktamu, LaHHbIMW HayYHbIX
nccnefosaHuii. BeinonHwun nabopatopHblie paboThbl.

O6yvyarowuiica  AEMOHCTPUPYET  OTPbIBOYHbIE,  (hparMeHTapHble - He 3aumeHo
3HaHUS NO nporpaMMe AUCUMNANHBI, AOMycKaeT rpybble OwnbkM B
oTBeTe. He BbINONHNA NabopaTopHble paboThl.

20.2. NMpomeXXyToyHasa atrectauus

lNpomexyToyHaa aTTectauma no AUcuMnIMHe OCYLLEeCTB/AeTCA C MOMOLbI0 cneaylowmx
OLIeHOYHbIX CPeACTB:
MepeyeHb BONPOCOB K 3a4eTy:

Ne ni/n | MepeyeHb BONPOCOB
1. Onpepgenenune n pyHKUMM buomembpaH. ictopus memOpaHONornn.
P MeToabl nccnenoBaHust b6uoMemobpaH: buoxmmmyeckmne, nsNoaornyeckne, UIMMyHONOTMYeCcKue,

' reHeTnyeckune, bnodmanyeckme. VIx xapakrepmuctumka.
Buochmnsnyeckne Metoabl uccnefoBaHWs  MeMbpaH:  AUdpakuMOHHble  (PEHTreHoBCKas
andppakumns, andppakuns  HERTPOHOB); pPEe30HAaHCHble  (S4EpHbIi  MarHUTHbIA — Pe30HaHC,
3 3NEKTPOHHbIA  NapamarHUTHbIA  pe30HaHC); onTuyeckne (abCcopOUMOHHAsi CNEKTPOCKONUS,

’ donyopecueHUMss U MeTod (/lyOpecUeHTHbIX 30HAOB, AMCNEPCUS OMTUYECKOro BpalleHus,
KPYroBoii AMXpon3M, MHdppakpacHas cnektpodoToMeTpus); anddepeHumanbHas ckaHMpyoLas
MUWKPOKa/IOpUMETPUS; METOA, PaAMOaKTMBHBIX METOK; METO/ MOAE/IMPOBaHNS MEMOPaH.
Knaccudpkaumsi, coctaB, CTPyKTypa, W QYHKUMM MeMOpaHHbIX AMnuaoB. Ocob6eHHoCTU

4 NMNUAHOrO cocTaBa MeMbpaH KNeToK NpoKaproT, 3yKapuoT 1 BUPYCOB.
daszoBble nepexogbl NMNUAOB B MembpaHe. JIMOTPOMHbIi M TEePMOTPOMHbLIAME30MOPN3M

5. nmnugos 6uomem6paH. KnHkm, mexaHusm nx obpasoBaHus. CTpPyKTypHast acMMMeTpus NMnuaos.
CBsi3b Mexay pa3oBblM COCTOSIHUEM NNMUAO0B M PYHKLMEN MEMOBPaH.

6. Knaccudpmkaums, cTpykTypa, (OyHKUMM 1 NTOKasIM3aums MemobpaHHbIX 6es1KoB.
CTpYKTYpHO-(DYHKLUMOHANbHAA opraHuM3auns MeMOpaHHOro kapkaca 3puUTPOLMTapHON KNeTKu.

7. XapakTepucTmka OCHOBHbIX OesflkoB 3puUTPOLMTapHO MeM6paHbl: CNeKTpuHa, akTuHa, 6enka
nosochkl 3, rMKoopuHOB U ap.

8. XapakTepucTuka yrneBoAHbIX KOMNOHEHTOB 6riomembpaH.

9. CTpyKTypa 1 hyHKLMM nnasMaTnyecknx MemopaH Ha npuMepe MeMopaH 3puTPOLMUTOB.
OCOGEHHOCTM  MEXMOJIEKY/ISAPHbIX B3aMMOAENCTBUA B MembpaHax. ®usmyeckue OCHOBbI

10 BHYTPUMEMOPaHHbIX B3aUMOAENCTBUIA. JIMNua-NunugHble, 6e10K-IMnnaHble 1 6e10K-6enKoBbie

’ B3aMMOLENCTBMSA B MeMOpaHax, UX posib B (PYHKUMOHWPOBaHUM GuomembpaH. lMoHsATMe 06

aHHYNsApHbIX amnugax. MoHATMe o padiTax.

11, Pa3BuTne npeactaBneHnin o CTPYKTYPHOI opraHusaumm éuomembpaH. Mogenn 6uomemobpaH:

JaHnannu n flaBcoHa, PobepTcoHa, 3uHrepa n HnkonbcoHa, KoHeBa 1 coTp. 1 ap.
VckyccTBeHHblE MeMObpaHbl, IMNOCOMbI U MPOTEO/IMNOCOMbI, METOAbI UX NOYYEHUS, CTPOEHNE,
12. CBOWCTBa, MPUMEHeHMEe B Pas/iMuHbIX 06nacTax 6uonorunm n mMeavuuHbl. B3avmopencTsue
JINNOCOM C K/1eTKaMu.

O6LLas xapakTepucTuka npoLeccoB TpaHCnopTa BeLeCcTB Yepes MemopaHy. AsuxyLime cumbl n
13. MeXaHM3Mbl MeMOpaHHOro TpaHcrnopTa. TepmoAMHaMMUYEeCKMe YpaBHEHUS W KpUTepuu
NpoLEeCcCOB NACCMBHOIO 1 akTMBHOIO TpaHcnopTa.

MaccrBHbI TpPaHCMOPT BeLeCTB. [lacCUBHbIA TpPaHCNOPT WMOHOB. YpaBHeHus Auddysum,
NPOHULIAEMOCTM, KOHCTaHTa NPOHULLAEMOCTHN.

VHAYLMPOBaHHbIA MOHHbLIA TpaHcnopT. MNMoaBMKHbIE NepeHocUnkn (MoHodopskl). Vicnonb3oBaHue
MOHOJIOPOB B UCC/IEA0BaHUSIX MEMOPaH N MeauLUMHE.

VIOHHbI1 TpaHCMOpPT 4epe3 CesfleKTMBHbIE KaHanbl. Krnaccugukauus WOHHBIX — KaHasloB.
16. CTpyKTypHO-(hYHKLMOHaIbHAsA OpraHn3aums MOHHbIX KaHa/l0B MeMbpaH (noTeHumnan3aBncMble
Ka/IMeBble, HATPMEBLIE, Ka/TbLIMEBLIE KaHaslbl).

14.

15.




17. JunckpeTHoe onucaHne TpaHcnopTa Yepes NOoHHbIe KaHaslbl.
18 AKTUBHbIA ~ TpaHcnopT.  [epBu4HO- 1 5 BTOPWYHO-aKTUBHbIA  TpaHcnopT.  CTpykTypa,
’ OyHKUMOHa/IbHbIE N Prn3nKo-xnmmuyeckue ceorictea Na, K-ATdPasbl n Ca — ATPasbl.
19. MonekynspHble 0CHOBbI (DYHKLNOHNPOBAHNSA CUCTEM BTOPUYHO-aKTUBHOIO TpaHcnopTa.
20. MepeHoc Yepe3 MembpaHy MakpoOMOsIEKYN N YaCTULL: SK30LUTO3 1 SHAOLMTOS.
21 O6Lan xapakTepucTrka nNpoLeccoB nepefadv MHopMauun B keTke. NMoHATUE 0 NePBUYHBIX U
BTOPUYHbIX MECCeHIXepax.
29 Knaccndmkaumsi, OCOBGEHHOCTU  CTPYKTYPHO-(DYHKLMOHA/IbHOM — opraHmM3aumn  mMeM6paHHbIX
’ 6e1KoB-peLenTopos.
23. Xapaxkrepuctuka ageHunaTunknasHoro nyT1 nepegayun curHana B KieTky.
24. Xapaktepuctuka pochonNHO3IUTUAHOIO MyTW Nepenayn cUrHasna B KNeTky.
Yyactme KOMMOHEHTOB 6MOMEMOpaH B OCYLLECTB/IEHUM W PErynnpoBaHuM MeTabomyecKmx
25 NPOLIECCOB B KneTke. AACOPOLMOHHbBIA TUM perynsumm metabonmama. MNMoHATne o metabonoHe,
’ dmsmonornyeckoe 3HadeHue ero obpasoBaHus. [NPOCTPaHCTBEHHO-CTPYKTYpHAs opraHusaums
(hepMEHTHbIX CUCTEM KIETKM (Ha NpMMepe IMMKONUTUYECKOro KoMnsekca u umknia Kpebca).
26. MyTn HeliporymopasibHOW perynsaumm qyHKUNn KNeTok.
27. ALre3nBHble 6eku MeMOpaH: MHTErPUHbI, KaArepuHbl, CENEKTUHbI, UMMYHOT/TI06Y/INHBI.
28 Ponb KOMNOHEHTOB 6GrMoOmMemMOpaH B OCYLLECTB/IEHMM MEXKIETOUHbIX B3aMMOAENCTBUIA.
’ MpuKpenuTesnbHble, 3anupatoe 1 KOMMYHUKALUNOHHbIE KOHTaKTbl MeXAY KNeTKaMu.
29. MeTogpbl MoandmKaumy NPUPOLHLIX U UCKYCCTBEHHbIX MEMOpPaH.
30. CB0b60AHO-paanKasibHOe MNepoKCUAHOE OKUCNEeHWe NUNMAOB MembpaH B HOpMe W npwu
naTosIorMyecknx NpoLieccax.
31 AKTVBHbIE (DOPMbI KUCNIOPOAa, MEXaHU3M UxX 06pas3oBaHmns, CBOMWCTBA, MyTW yTUn3aumm, posb B
' perynmposaHMn metTabosIM4ecknx npoLeccos B bruocuctemMax.
AHTUOKCUAAHTbI, UX Knaccudukalms, nokasmsauus, CBONCTBA, MexaHU3Mbl 6VOsI0rMyeckoro
32. aencTteus. MoHATME O NPOOKCUAAHTaX U OKUCANTENbHOM cTpecce. PefoKe-perynsuus — oguH 13
MEXaHW3MOB perysimpoBaHnsa MeTabosiMyeckmx NpoLeccos.
33 KnetouHana rnbenb. Anonto3. Hekpo3. AyTtodarusa. Posib KOMMNOHEHTOB 6uOMeMOpaH B
’ peannsauum NpoLeccoB KI1eTO4HOW rmbesnu.
34 I'IaTonoerA OpraHn3ma 4enioBeka, CBA3aHHbIe C yCU/IeHMeM W ocnabneHneMm npoueccos
’ KNeToYyHoM rubéenun. Perynsauus npoueccoB KNeTOYHOWN rnbenu.
35 OHeproconpsraiowme MembépaHsl: onpegeneHve, knaccudmkauns, oCO6EHHOCTU CTPOEHUA U
’ JoyHKUMOHMpOoBaHusA. ConpsaratoLme hakTopbl, Conpsaratowme NoHsbl.
36. BroreHes mem6paH.
37, CprKIypHO-beHKLLMOHaﬂbeIe mMoamMdmKaLmMm MONeKYNAPHbIX KOMNOHEHTOB 6roMeM6bpaH nocre
BO3/1ENCTBUA NOHU3NPYIOLLIEr0o U31yYEHNS.
38 CprKIypHo-qayHKLl,MOHaanble mMoamMdmKaLmMm MONEKYNSIPHLIX KOMMOHEHTOB 6roMeMbpaH nocse
) BO34encTBnAY ®-nsnyyeHus.

KOHTpOﬂbHO-VI3MepVITeJ'IbeIVI Marepuan g5 3adeTta BKIoYaeT 2 Bonpoca 13 rnepeyvHs Bonpocos Ans

3ayeTta.

Mprumep KOHTPOJILHO-U3MEPUTENIbHbIX MaTepPUasIoB K NMPOMEXYTOUHOW aTTecTauum

YTBEPXXJAHKO

3aBeayrownii kadpeapoi
61MON3NKN N BUOTEXHOOTNN
B.I. ApTioxoB

_._.2022

Hanpasnenue 06.04.01 buosoeus

OvcumnnunHa 61.B.4B.05.01 Buothusuka membpaH
dopma 06yyeHus o4yHas

Bua KOHTponga 3avem

Bup, atrectaunn rnpomMexymoyHasi

KOHTpO/IbHO-n3MepuTesnbHbIin matepuan Ne 1



MeToabl nccnegoBaHuss  GMoMembpaH:  buoxummyeckme,  OM3MOMOTMYECKMe, MMMYHONOrMYeckme,
reHeTnyeckne, bnodmanyeckme. Vix xapakrepmcrumka.

MaTtonorMm opraHu3Ma 4esioBeka, CBSI3aHHble C YCU/EHMEM U ocnabsieHVem MpoLecCoB KNeTOYHON
rmbenun. Perynsaumsa npoueccoB KNeTouHON rmbenn.

Mpenopasaresib M.A. HakBacuHa




	10. Место учебной дисциплины в структуре ООП: дисциплина по выбору.
	Для освоения дисциплины студенты должны иметь представления о структурно-функциональной организации биологических молекул, строении и функциях клеток – объектов научных исследований, физико-химических методах анализа состояния биосистем.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Код
	Название компетенции
	Код(ы)
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	Планируемые результаты обучения
	ПК-1
	Способен планировать работу и выбирать методы решения исследовательских задач адекватно поставленным целям с учетом широкого понимания профессиональной области и/или области обучения, в том числе на междисциплинарном уровне
	ПК-1.1
	Анализирует и обрабатывает информацию по тематике исследования в выбранной области наук, в том числе на междисциплинарном уровне

