MMWHOBPHAYKN POCCUA

SENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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YTBEPXOAIO

3aBeaytowmin kacegpomn
ornodunankm n BuotTexHonormm
B.I"Apmtoxos

29.05.2023 .

PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

61.B.[1B.05.01 Buodumsnka membpaH

1. Koa u HaumeHoBaHuMe HanpasneHusa noarotoBku 06.04.01 buonorus
2. Mpodnnb noarotoBkn bruodursmka
3. KBanudumkaumsa BbINyCKHMUKA: Marnctp

4. dDopma oby4yeHUA: ovHas

5. Kachegpa, oTBevawLan 3a peanmsauuio oUCUUNNUHbI: kKadeapa Gnodnsnkn n
onoTtexHonormm

6. CoctaButenu nporpammbl: HakBacuHa MapuHa AnekcaHgpoBHa, 4.6.H. OLEHT,
Kanaesa EneHa AHaTtonbeBHa, K.6.H., AOLEHT

7. PekomeHgoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MELMKO-OMONOrm4eckoro dakynbteTa
29.05.2023 r., npoTtokosn Ne 4

8. YuebHbIn roa: 2023/2024 CemecTp(bl)/TpumecTp(bl): 2



9. Llenn n 3apaym y4e6HON ANCUUNIIUHDBI

Llenbio ancumninunHel SBRNseTcs OCBOEHUE CTyAeHTaMW COBPEMEHHbIX NnpeacTaBneHnn o
CTPYKTYPHOM OpraHu3aLmm KOMNOHEHTOB BuoMembpaH 1 MexaHu3max nx OyHKLUMOHMPOBAHNS B
HOpMe, TMpu BO3OEUCTBUN  (PUBNKO-XMMUYECKUX (PaKTOPOB U pasBUTUM  MNATONOMMYEeCKUX
COCTOSAAHUM OpraHu3ma.

3adayu y4ebHoU OuCyunuHbI:

- U3y4nTb Kraccugukaumio, cocTaB, CTPYKTYPY, (PU3UKO-XMMUYECKME CBOWCTBA, OYHKLUMUU
KOMMNOHEHTOB MeMbpaH, 0COBEHHOCTN UX MEXMONEKYNSPHbIX B3aNMOLENCTBUMN;

- N3y4nUTb OCOBEHHOCTU CTPYKTYPHO-PYHKLMOHATbHOIO COCTOSAHUSA MeMbpaH KIeTok — 06beKToB
Hay4HbIX UCCNeoBaHUM CTYAEHTOB;

- U3y4uTb MeToAObl uccrnegoBaHuss MembpaH, B TOM 4ucrie MembpaH KneTok — OObeKToB
Hay4HbIX UCCnegoBaHUM;

- U3Yy4UTb MexaHu3Mbl MeMBPAHHOro TpaHcnopTa, B TOM yucre MeMbpaH KreTok — 0ObeKToB
Hay4HbIX UCCnegoBaHUM;

- N3y4nTb porib BuomembpaH B npoueccax nepegayn nHopmaLmm B KNeTKy, B OCYLLEeCTBEHUM
N perynupoBaHum mMeTabonmyecknx npoLeccoB B KIeTKe, B MEXKNETOYHbIX B3aUMOOENCTBUSIX,
B TOM yucne meMbpaH KrneTok — 06bEeKTOB Hay4HbIX UCCeA0BaHUN;

- U3YyUNTb MEXaHMU3Mbl Pa3BUTUA NaTONOMYECKMX COCTOSIHUM OpraHM3mMa 4YernoBeka, CBs3aHHbIX
C HapyLleHneM CTPYKTYpbl U PYHKLMI MeMBPaHHbIX KOMMNOHEHTOB.

10. MecTo yyeb6HOM ancuunnuHbl B cTpykType OOI: gucuunnmHa no Beidopy.

[Ana ocCBOEHUA AUCUMMAMHBI CTYOeHTbl OOIDKHbl UMETb MNpeacTaBfieHUs O  CTPYKTYPHO-
YHKUMOHANBbHON OpraHu3aumMm OMONorMyeckux MOoSeKkyrn, CTPOEeHUM WU (PYHKUUAX KINeToK —
OOBHEKTOB Hay4yHbIX WUCCNeaoBaHWn, U3NKO-XMMUYECKUX MEeTOA4ax aHanm3a COCTOSHUSA
Bbuocuctem.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnNuHe/MoAaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLMAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMNeTeHLun
MK-1 CnocobeH MK-1.1 AHanusnpyeTt 1 3HaTb: COBpPEMEHHblE MNpeacTaBneHnss o
nnaHvpoBaTtb paboTy obpabatbiBaeT CTPYKTYpPHOW  OpraHusauum  KOMMNOHEHTOB
1 BbIGUpaTh MeToapbl nHdopmaumio no H6uomembpaH " MexaHu3Max nx
peLleHus TemaTuke PYHKLMOHUPOBaHUSA B HopMme, npu
uccriegoBaTenbCKnx uccriefoBsaHvsa B BO3JENCTBMN (DU3NKO-XUMUYECKNX (PaKTOpOB
3ajay agekBaTHo BblOpaHHOW obnactn | M pasButMM  paga NaTosIorM4YecKmx
MOCTaBMNEHHbIM LIEeNsm HayK, B TOM 4MCe Ha | COCTOSHMI OpraHnsmMa.

C Y4ETOM LLUMPOKOrO MEXONCUUMITMHAPHOM | YMETb: ucnonb3oBaTb TeopeTnyeckue
NOHVMaHWs YPOBHe 3HaHuA B obnactm 6uodmsmkn membpaH B
npodeccrnoHanbLHoOn Oyaywen npodgeccuoHansHom

obnactu n/nnu
obnacTtn obyyeHus, B
TOM Yucne Ha
MeXOUCLUMMMHAPHOM
YypOBHe

OesTenbHOCTU, CBA3AHHOW C UCCrneaoBaHMEM
CTPYKTYPHO-(OYHKLMOHANBHOIO  COCTOSIHUS
MembpaH KNeTok U WUX KOMMOHEHTOB B
HopMme, npu BO34ENCTBUN dur3mko-
XUMUYECKNX chakTopoB n pasBuUTMU
NaTosIorMYecKnx COCTOSIHUI OpraHmMama.
BriageTb: HaBblKamMy BblAeNeHUsT PasnNYHbIX
MeMOpaH, WCCNedoBaHUSA WX CTPYKTYPHO-
PYHKLMOHANbHOIO COCTOSIHUS B HOpMeE, Npu
BO34ENCTBUN (PUBNKO-XMMMYECKUX (PaKTOPOB
M  pasBMTUM NATONOTMYECKNX COCTOSHUN
opraHmsma 4YernoBeka.

12. O6bemM gUucuUMNNHbLI B 3a4e€THbIX eAuHMLax/yac.

dopmMa NpoMeXyTO4YHOM aTTecTauun 3zavem

—2[72




13. TpyaoemMkocTb No Buaam y4yebHon paboTbl

Bupg yyebHown paboTbl

TpynoemMKkocTb

Bcero Mo cemecTpam

2 ceMecTp

AyanTOpPHbIE 3aHATUSA

16 16

B TOM Yucne:

neKkumm

npakTuyeckmne

nabopartopHbie

16 16

CamocTosaTenbHas paborta

56 56

B TOM Ymncne: KkypcoBas pabora (nNpoekT)

dopma NPoMEXYTOYHOM aTTecTaumnn
(3k3ameH —  4ac.)

WToro:

72 72

13.1. CopepxaHue AUCLUNIUHDI

Peannsauus
pasgena
Ne n/n Haumerosakue pasnena CopepxaHve pasgena aMCunnimHbl ANCLMNINHBI C
ANCUUNNNHBI NOMOLLbI0
OHNawH-Kypca,
QYMK*
3. labopaTopHble 3aHATUSA
1 BeeneHwve B 6nocdumsmky Onpegenenne un @yHKuMn 6GuomembpaH. Metogsl | AYMK
mMembpaH ncenegoBaHus BGrnomembpaH: Buoxumunueckne, | «brnoduanka
Guodmsnyeckne, reHeTudeckme, uanonornyeckue, | MmemopaH»
UMMYHOIOIM4YecKkue. Brodumsnyeckune meToabl | https://edu.vsu.r
uccnegoBaHus MeMbpaH: OndpakumMoHHble | u/course/view.p
(peHTreHoBckasa andpakums, audpakuma HenTpoHoB); | hp?id=7274
pe3oHaHCHble  (A4epHbld  MarHUTHbIN ~ PEe30HaHC,
3NEKTPOHHbIV NapamarHUTHLIN pe30oHaHC); oNTU4eckme
(abcopbuunoHHas cnekTpockonusi, cryopecueHums u
MeTon  ryopecueHTHbIX  30HAOB,  Aucnepcus
ONTMYECKOrO0  BpaLLEHUs,  KPYroBOW  AMXPOU3M,
WH(ppakpacHas cnekTpodoTomeTpms);
andpdepeHumnansHas CKaHupyoLas
MUKPOKanopumeTpus; MeTod paavoaKTUBHBLIX METOK;
MeTO4 MOAENMpPoBaHNa MemoBpaH.
BoigeneHve n pasgeneHune BrnomembpaH.
MoeHTndukaums membpaH. BblgeneHne membpaH
aputpouuToB. OnTudeckne MeTodbl MCcnegoBaHUS
MembpaH. 3OneKTPOHHO-MUKPOCKOMUYECKUE METOoAbI
nuccnegoBaHus MembpaH. MpoToyHas
UUTONYyopUMETPUS B KccnegoBaHnM OruomembGpaH.
driyopecueHTHas.MUKPOCKONUS B UCCRegoBaHum
mMembpaH.
2 CTpyKTypHO- Knaccudmkauus, coctaB, CTpykTypa, W dyHKummn | OYMK
YHKLMOHaNbHas mMembpaHHbIx nunuaos. ®asoBbie nepexodbl NMNUAoB | «brnodmanka
opraHm3auus KOMNOHEHTOB | B mMembpaHe. JInoTponHbIn n | membpaH»

brnomembpaH

TEPMOTPONHbINMe3oMOpn3M NUNMaoB GuomembpaH.

KuHkn, mexaHmsam wnx obpasoBaHuda. CTpykTypHas
acummeTpust  nunugoB. CBA3b  Mexay as3oBbiM
COCTOSIHMEM  NUNUAOB U byHKUMERn  MembpaH.

Knaccudukauus, cTpykTypa, dyHKUMM U foKanMsaums
mMeMOpaHHbIX GenkoB. CTpyKTYpHO-pYHKLMOHaNbHas
opraHu3auma MembpaHHOro Kapkaca apUTPOLUTaPHOW

KNeTKM. XapaktepucTtuka OCHOBHbIX BenkoB
apuUTpOUMTaApHON MeMOpaHbl: CNeKkTpuHa, akTuHa,
Gernka nosiocbl 3, rIIMKOGOOPUHOB " ap.
XapaktepucTtumka YrreBOAHbIX KOMMOHEHTOB

6ruomembpaH. CTpyKTypa u yHKLMM NMrasMaTuyeckmnx
MemMOpaH Ha npumepe MembpaH SpUTPOLMTOB.
Ocob6EHHOCTM MEXMOIEKYISAPHBIX B3aMMOAEWCTBUN B

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




mMemMOpaHax. ®Pusnyeckne 0CHOBbI BHYTPUMEMOBPaHHbBIX
B3avmoencTeui. Jlunua-nunuaHsle, 6enok-nunuaHble
n 6enok-6enkoBble B3auMmoaencTams B MeMbpaHax, ux
ponb B (pyHKLMOHUPOBaHMK BuomembpaH. MNoHaTne o6
aHHynspHbIX nunuagax. NoHatve o padprax. Passutne
npeacTaBneHumn o] CTPYKTYpHON opraHmsauuu
6uomembpaH. Mopgenu 6GuomembpaH: [daHuannu wu
HaBcoHa, PobeptcoHa, 3uHrepa u HwukonbcoHa,
KoHeBa u coTp. 1 ap.

CTpyKTypHO-(PYHKLMOHanNbHasa opraHm3auns memobpaH
KrneToK KpOBW. WcecneposaHne CTPYKTYPHOTO
COCTOSIHUSI ~ 3pUTPOLMTAPHBIX U NumdoLmMTapHbIX
MeMBpaH ¢ NoOMOLLBK PryopeCLEHTHbIX 30HO0B.

MemOpaHHbI TpaHCcnopT

O6waa xapaktepucTuka MpPOLLECCOB TpaHcnopTa
BelecTB 4epe3d wmembpaHy. [Bwxywue cunbl U
MEXaHU3Mbl MeMbpaHHOro TpaHcnopTa.
TepmoguHamuyeckne  ypaBHEHUS U KpUTEpPUM
NnpoLIeCCOB MAacCUBHOMO W aKTMBHOIO TpaHcnopTa.
[MaccuBHbIM ~ TpaHCMOPT  BELLECTB. MaccuBHbIN
TpaHcnopT MOHOB. YpaBHeHus onddysnm,
NPOHMLIAEMOCTH, KOHCTaHTa NPOHNLLAEMOCTH.
MHOyunpoBaHHbIA MOHHbLIM  TpaHcnopT. [MoaBwKHbIE
nepeHoCHMKN (noHodpopsl). Mcnonb3oBaHne
MOHOOPOB B MCCMEAOBaHMAX MeMOpaH 1 MeauLMHe.
MOHHBbIM  TpaHCMoOpT 4epe3 CenekTUBHbIE KaHanbl.
Knaccudpumkaumsa  moHHbIX  kaHanoB. CTpyKTypHO-
dYHKUMOHANbHaa OpraHu3aumMsi WOHHBLIX  KaHaroB
memOpaH (moTeHunansasMcUMble Kanuesble,
HaTpueBble, KanbuMeBble KaHamnbl). [nCKpeTHoe
OnucaHwe TpaHcrnopTa 4Yepe3 WOHHbIE  KaHarbl.
AKTUBHLIA ~ TpaHcropT.  [lepBUYHO-U  BTOPUYHO-
aKTUBHbIN TpaHcnopT. CTpyKkTypa, PyHKUMOHANbHbIE 1
dumamko-xmummnyeckmne caorictea Na, K-AT®dasbl n Ca —
AT®a3sbl. MonekynspHble 0CHOBbI (OYHKLMOHUPOBaHNUS
cucTeM BTOPUYHO-aKTMBHOrO TpaHcnopTa. [lepeHoc
yepe3 MemMbpaHy MaKpOMOMEKyN M YacTuL: 9K30LMTO3
W 9HOOLMTO3.

OnpegeneHne ypoBHSA (DYHKUMOHANbHOW akKTUBHOCTU
Ca-AT®asel 1 Na,K-AT®dasbl 3puTpoUUTapHbIX W
nMmdounTapHbiX MemMbpaH.

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

Mpobnembl nepegayn
WHpopmMaunn B KNeTky

O6uwas xapakTepucTMka MpoLeccoB  nepegadu
WHdopmaumm B  kneTke. CurHanTpaHCAYKTOPHbIE
cucTeMbl Knetkun. MNMoHATHE 0 NepBUYHBLIX U BTOPUYHBIX
MecceHaKepax. Knaccudmkaums, 0ocobeHHOCTH
CTPYKTYPHO-(YHKLMOHANLHON opraHusaumm
MeMOpaHHbIX peLenTopos. Xapakrepuctuka
afjeHvnaTuuknasHoro nyTum nepejadyM curHana B
KneTky. Xapaktepuctmka (ocoMHO3UTUOHOrO nyTH
nepegayn curHana B KneTky. Ponb akTmBHbIX hopMm
Kucrnopoga B Mpoueccax CUrHanbHOW TpaHCOYKUWW.
MyTn HerMporymopanbHOW perynaumm yHKLMIN KNeTOK.
OnpepgeneHne ypoBHA WOHOB KanbLUA B KreTKax B
HOopMe W rnocne BO3OencTBus U3NKO-XUMUYECKNX
hakTopoB.

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

Ponb 6uomembpaH B
OCyLLLeCTBMNEeHUMN
MeTabonmyecknx
NpOLIeCCOB B KneTke

YyacTtue KOMMNOHEHTOB BruomembpaH B
OCYLLECTBMEHUM U perynupoBaHun MeTabonunyeckux
npoLieccoB B kneTke. AQCOPOLMOHHBIA TUN perynauum

MmeTabonuama. MNoHsaTme o) meTabonoHe,
dmsmonornyeckoe 3HadeHne ero obpasoBaHuS.
MpoCTpaHCTBEHHO-CTPYKTYpPHas opraHusaumsi

hepMEHTHbIX ~ CUCTEM  KneTkm  (Ha  npumepe
TMUKONIMTUYECKOro  Komnnekca w  uukna Kpebcea).

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




VccnegoBaHue ypoBHS KaTanuTUYECKOW aKTUBHOCTU
naktaTgermgporeHasbl W CyKuMHaTAervaporeHasbl
nMMOLNTOB B HOPME U NOcne BO34eNCTBUSA (PU3UKO-
XUMUYECKUX areHTOoB.

Ponb mem6paH B
MEXKMNETOYHbIX
B3aMMOAENCTBUAX

OcHoBHble (HOPMbl MEXKNETOYHbLIX B3aUMOOENCTBUN.
Ponb komMnoHeHTOB GuMomembpaH B OCYyLIECTBNEHUM
MEXKNETOUYHbIX B3anmmogenctsui. NMpukpenuteneHble,
3anvparoLime 1 KOMMYHUKAUWOHHbIE KOHTaKTbl MeXay
knetkamn. Agre3mBHble 6enku MemOpaH: WUHTErpuiHbl,

QYMK
«Bbunodumamka
MeMOpaH»
https://edu.vsu.r
u/course/view.p

KaarepuvHsl, CENEKTUHBI, UMMYHOIrNobynuHbl. | hp?id=7274
OnpepgeneHne ypoBHSI peLENTOPOB Ha MOBEPXHOCTU
numdountapHeix MembpaH B HOpMe UM nocne
BO30ENCTBMS (PUINKO-XMMNYECKMX areHTOoB.
MepguuuHckne acnekTbl Cnocobbl Mmogmdukaumm NpUPOLHbIX U UCKYCCTBEHHbIX | QYMK
Brounsnkm membpaH mMemObpaH. CeoboaHopaauvkansHoenepokcugHoe | «brnodmsnka
oKuCneHve nunuagoB membpaH B HopMe W npu | MembBpaH»

naTonornyeckmx  npoueccax. AKTMBHble  (hopMmbl
Kucnopoga, MexaHusm ux obpasoBaHusi, CBOMCTBA,
nytm  ytunusauum, ponb B  perynupoBaHuu
meTabonuyecknx  npoueccoB B  Buocuctemax.
AHTUMOKCMAAHTBI, UX Knaccudukaums, nokanusaums,
CBOWCTBa, MexaHu3Mbl Ouonornyeckoro [encTBus.
[MoHATHe 0 NpooKcMaaHTax U OKUCIIUTENbHOM CTpecce.
Pepokc-perynaums -  oguMH M3 MeXaHU3MOB
perynmpoBaHus meTabonmyecknx npoLieccos.
MaTonoruu opraHusma 4ernoBeka, CBs3aHHble C
WHTEHCUpMKaumen cBOOO4HO-paanKanbHbIX
npoueccoB. KnetoyHasa rmbenb. Anonto3. Hekpoas.
Aytocparna. Ponb komnoHeHTOB 6GuomembpaH B
peanusaummn NpoLLeccoB KneTodHon rmdenn.MaTonornm
opraHu3ama 4enoBeka, CBA3aHHble C YCUIEHWEM U
ocrnabneHneMm  MpoLEeccoB  KNETOYHOW  rmbenu.
Perynauusa npoLieccos KNeTo4YHOn rmbenu.
MMmmyHonaTtonornn,  cBsidaHHble  C  HapylleHnem
CTPYKTYpbl M YHKUMA MembpaH KIeTok 4enoBeka.
[MaTonorun 4enoseka, CBSA3aHHble C HapyLlEeHUsMU
WOHHOrO romMeocTtasa KrneTtok W (YHKLMOHUPOBaHUSA
MeMOpPaHHbIX TPAHCMOPTHbLIX CUCTEM.

WccnepoBaHue WHTEHCUBHOCTM cBobogHo-
paguKanbHbIX npoLLeccoB Ha NOBEPXHOCTYU
SPUTPOLMTAPHBIX M NUMAOUUTAPHBIX  KMETOK.
MccnegoBaHne ypoBHSA aHTMOKCUMOAHTHBIX (hepMEHTOB
3pUTPOLMTOB M NUMAOLUTOB MOCMe BO3AENCTBUS
HM3NKO-XUMUYECKNX dakTopos. WccnepoBaHue
aHTupagukansHon aKTUBHOCTU nekapcTBEHHbIX
npenapaTos. WccneposaHue CTPYKTYpHO-
PYHKUMOHANbHBLIX  MOAUMUKALMIA  3PUTPOLIUTAPHbBIX
MembpaH B NPUCYTCTBMU NIEKAaPCTBEHHbIX NpenapaTos.
WccnegoBaHne mapkepoB anonrto3a  NMMEOLMTOB,
MOANULNPOBAHHBIX BO34ENCTBNEM dumsunko-
XUMUYECKNX areHTOB.

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

MexaHn3mbl aencreusa
HU3NKO-XMMNYECKNX
dakTopoB Ha MeMOpaHHble
CUCTEMBI

CTpyKTypHO-(PyHKUNOHANbHbIE mMoAmdukaumm
MOJTIEKYIAPHbIX ~ KOMMOHEHTOB  GuomembpaH noa
BO30ENCTBMEM PU3NKO-XUMUYECKNX areHToB
(noHnsmpytowiero " Y®-nsnyyeHus). Pornb
nepoKCUAHOro ¢OoTOOKUCNEHNS nunuaos B
doTonoBpexaeHnn BrnomembpaH. OcobeHHOCTH
HOTOXMMMYECKNX NpeBpaLLeHni MembpaHHbIX 6enkos
(cbepmeHTOB). DEHOMEH (POTOXMMNYECKON annoTonuu.
MoHaTne o doToceHcubunmnsartopax. doTopeakunn
tvna | un Il. ®oToceHCcMBMnnsmMpoBaHHOE OKUCNEHNE
GenkoBbiX MOJIEKYn C  y4aCTUEM  CUHITIETHOrO
Kncnopopga.

VccnegoBaHue CTPYKTYPHO-(PYHKLMOHANBbHBIX CBOMCTB

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




| | kneTok KpoBM nocne Bo3AeicTBUs YP-nanyyeHus.

13.2. Tembl (pa3genbl) AUCUMNNNHBI U BUAbI 3aHATUN

Ne HanmeHoBaHue TeMbI

JlabpaTopHbie CamocTosTenbHas
n/n (pasgena) gucuunnuHel Jlekumm

Bcero
3aHATUSA paboTta

BeeneHne B 6uounsmky

1 MeMOpaH

4 8 12

CTpyKTypHO-
PYHKLMOHaNbHas
opraHm3aunsi KOMMNOHEHTOB
brnomembpaH

Mem6paHHbIN TpaHCNoPT - 8 8

lMpobnembl Nnepeaayn
MHGOopMaLMKM B KNETKY

Ponb 6nomembpaH B
OCyLLEeCTBNEHUN
MeTabonmMyecKknx NpoLLeccoB
B KNeTKe

Ponb membpaH B
6 MEXKNETOYHbIX - 4 4
B3aUMOAENCTBUAX

MeauumHcKme acnekTbl
orodunsnkm membpaH

MexaHu3mbl gencTeusi
PUINKO-XMMUHECKNX
(hakTOpoB Ha MeMbOpaHHbIe
CUCTEMBI

WNToro: 16 56 72

14. MeTogM4yeckue yKkasaHus Ansi 00y4arLwmxcs N0 0OCBOEHUIO AUCLUMIINHDI:

NsyyeHne aucumnnuHbl «buodmanka membpaH» npegycmatpuBaeT npoBedeHne nabopaTopHbIX 3aHATUA K
caMoCTosATENnbHYl0 paboTy cTygeHToB. BbinonHeHve nabopatopHbix paboT u  camoctodATenbHas paboTta
OCYLLECTBMAKTCA C MCNONb30BaHNEM Yy4ebHbIX MOCOOMN, ykas3aHnHbIX B N.15 u n.16. CTygeHTbl BbINOMHAKT
nabopaTopHble paboTbl, OTBEYAlOT Ha TECTOBblE 3a4aHuUs, BbIMOMHAIOT 3a4aHnst TeKyLen aTTectaumu.

CTyaeHTbl camocToATeNbHO NpopabaTbiBaloT M ycBauBalOT TeOpeTUYecKne 3HaHWs C MCMOoNb30BaHWEM
pekomMeHAyeMon yyebHon nuTtepaTtypbl, y4ebHO-MeToaMYecknx Nocobui, cornacHo ykasaHHoMy cnmcky (n.15 n
n.16).

Ha nabopaTopHbix 3aHATMAX CTyaeHTbl nubo wHauBuAyanbHO, nuBO B cocTaBe Manow rpynnbl
BbINOMHAT y4ebHO-uccnegoBaTenbckylo paboTy. B xoge BbIMOMHeHMs nabopaTopHbiX paboT CTyAeHThl
npuobpeTaroT HaBblkM oObOpalleHnss ¢ Ouomnormyeckumn obObekTamn, nabopaTopHbiM obopygoBaHWEM U
WHCTPYMEHTapMeM, CaMOCTOSTENbHO  OCYLECTBASIT  3KCMEPUMEHTbI,  PErMCTPUPYIOT,  aHanuM3upylT U
WHTEPNpeTUpyIoT pesynbTaTel Guodunsmnyeckmx nccnegoBaHni MemOpaHHbIX KOMMOHEHTOB KrneTku. PesynbraTbl
yyebHo-nccnegoBaTenbckon paboTbl, BKMYas HeoOXOAMMble pacyeTbl, 3aKMYeHVUs UM BblBOAbI, OTBEThbl Ha
BoMpockl (3agaHus) odopmMnsaoTca B paboden TeTpaau cTygeHTa B BuAe MpoTokomna uccnegosaHus. B koHue
nabopaTopHOro 3aHATUS pe3ynbTaTbl M MaTtepuanbl yyebHO-nccnegoBaTenbCcko paboTbl [OKNaAblBatOTCA
npenogasartento, Npu HeobxoAMMocTn obcyxaalTca B rpynne (otyeT o nabopaTopHoM 3aHsATuM). B cniydasx
npornycka nabopaTtopHOro 3aHATUA NO KakMM-Nnbo npuyvHaMm CTydeHT 06si3aH ero camoCTOATENbHO BbIMOMHUTD
nof KOHTpoNeM npenofasaTtens Bo BpemMs UHAMBUAYaTbHbLIX KOHCYNbTauUnN.

Tekywas aTrectaums obecrneumMBaeT NPOBEPKY OCBOeHUs1 y4eBHOro marepvana, npuobpeTeHus 3HaHUNM,
YMEHMN W HaBbIKOB B Mpouecce ayauMTOPHOM W CaMOCTOSTENbHOW paboTbl CTyAeHTOB, (OpMUPOBaHWSA
KOMMeTEeHUUN.

Tekywas atrectaumsa no gucumnnuHe «buoduranka membpaH» nposogutca 1 pasa B cemecTp. Tekywue
aTTecTauum BKMHOYAOT B c€ebsA perynsipHble OTYETbl CTYAEHTOB Mo nabopaTopHbiM paboTam, BbIMOMHEHWE
TECTOBbIX W UHbIX 3a[aHWi K pasfenam QUCLUMIIUHBI.

lMpn noAarotoBke K Tekywen artrectaumuM CTyOEeHTbl U3y4aloT W KOHCMEKTUPYIOT PEeKoMeHOyemyto
npenogasatenemM YydebHylo nutepatypy Mo TemMaMm nabopaTopHbIX 3aHATUW, CaMOCTOATENbHO OCBauBakoT
NOHATUWHBIN annapar.

lMnaHupoBaHWe 1 opraHuM3aums TeKyWux aTTecTaumn 3HaHWW, YMEHWA U HaBbIKOB OCYLUECTBISETCH B
COOTBETCTBMU C coAepxaHvem paboyen nporpaMmmbl U KarneHgapHO-TEMaTUY4eCKMM MNaHOM C MPUMEHEHUEM
hoHAa OLEHOYHbIX CPEACTB.




Tekylwas aTTectauuns saBnseTca obas3aTensHON, ee pesynbTaTbl OLEHUBalOTCA B HannsHoW cucteme n no
peweHuio kadeapbl MOryT ObITb Yy4TEHbl MpUM  MNPOMEXYTOYHOW aTtTectaumm obydarowmxca. dopmon
NPOMEXYTOYHOW aTTecTaummn 3HaHU, YMEHUIN N HaBbIKOB 0By4aloLLMXcs ABNSeTCH 3a4eT.

OcBoeHne cogepxaHus  OWCUMNIUHBI  OCYLLECTBNSAETCA C  MCMONb30BaHWEM  AMCTaHLUMOHHbLIX
obpasoBartenkeHbIx TexHonorun (JOT) — anekTpoHHoro yyebHoro kypca «bnodmanka membpaH», pacnonoXeHHOro
no agpecy: https://edu.vsu.ru/course/view.php?id=7274 Ha nopTane «3nNeKTPoHHbIN yHuBepcuTeT BIY». MNepen
Hayanom y4yebHbIX 3aHATUA 00yYaloLNNCS OOIDKEH:

1. MNpoBepuTb HanuuMe JOCTyna K Kypcy. B cnyyae BbiBNeHns npobneM CBOEBPEMEHHO 0OpaTUTbCS K
npenogasaTternto unm B cryxby TEXHUYECKOW NoaaEePKKU.

2. N3yunTb MHTepdpelic kypca, 3HaTb Cnocobbl B3anmogencTBus ¢ npenogaBaTenem B pamkax JYK:
coobLeHne Ha popymMe, oTrpaBka NIMYHOTro COOBLLEeHUS, YaT.

3. OsHakomMuTbCA C Uenbld U 3agadyamu AUCLUMNNWHBI, nepedyHemM (OPMUPYEMbIX KOMMETEHUUA W
pesynbTaTtoB 06y4YeHus, NporpamMmmon AUCLUNIWHLI, KaneHaapHbIM NNaHoM, TPaeKkTopuen 0CBOEHNS OUCLUMMINHEI,
KOMMMEKCOM BONPOCOB 1 TpeboBaHUn A4S NPOMEXYTOYHON aTTecTaummn.

4. O3HaAKOMUTbLCA C MNepevyHeM OCHOBHOW W AONOSMHUTENbHOW nuTepaTypbl, a Takke CrMCKOM
9MNEKTPOHHbIX 0BpasoBaTenbHbIX PEecypcoB, HEOOXOAMMbLIX ANA OCBOEHUA AUCUUNMAMHBL. [lonyunTb gocTtyn K
3NEKTPOHHBIM BMBMOTEYHBIM CUCTEMaM, Ha KOoTopble odopmneHa nognucka ®reE0Y BO «BIY».

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNNUHbI

a) OCHOBHasi nuTeparypa:

Ne n/n MCTOYHMK

1 Apmioxos B.I". buogpusuka: y4ebHuk drsi BY3oe / nod ped. B.I'. Apmroxosa. - M. :
Akademuyeckull npoekm, 2009. - 294 c.

6) nononHuTenbHas nuTeparypa:

Ne n/n McTOYHMK
HakeacuHa M.A. MexaHu3smbi kiemoyHoU euberiu: anonmos, aymogaausi, HeKpo3:

2 yyeb.nocobue / M.A. HakeacuHa, B.I". Apmroxos. — BopoHex : Usadamenbckuli dom BIY, 2019.
—164 c.
Apmioxog B.I. CmpykmypHO-gyHKUUOHarnbHoe cocmosiHue buomMemMbpaH U MeXKemouyHble

3 g83aumodetlicmeus : yyeb.nocobue / B.I. Apmioxos, M.A. HakeacuHa. — BopoHex : UL BI'Y,
2008. — 156 c.
Apmioxosg B.I". buonoauyeckue memMbpaHbl: cmpyKkmypHasi opaaHu3ayusi, hyHKUUU,

4 Moducpukayusi chusuko-xumudeckumu azeHmamu : y4eb.nocobue. / B.I". Apmioxos, M.A.

HakesacuHa. — BopoHex: 130-80 BopoHex.2oc. yH-ma, 2000. — 296 c.
PybuH A.b. buogpusuka : 6 2 m. T. 2: buoghusuka KnemouyHbix rpoueccos : y4eb. / A.b.

° Py6uH.3-e u3d. - M. : Hayka, 2004. T. 2. — 469 c.

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

7 leHHuc P. buomembpaHbi: MoneKynsapHas cmpykmypa u ¢oyHkyuu / P. l'enHuc. — M. : Mup,
1997. — 624 c.

8 lManbues M.A. MexknemoyHbie e3aumodeticmausi / M.A. NManbuyes, A.A. NeaHos. — M.:

MeduuyuHa, 1995. — 224 c..

B)MHDOPMALMOHHbIE 3MEKTPOHHO-06pasoBaTenbHble pecypcbli(0rumanbHble Pecypebl MUHTEPHET)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HG Bl'Y

2 Elibrary.ru — Hay4yHas anekmpoHHasi bubnuomeka

3 https://edu.vsu.ru/course/view.php?id=7274 — OYMK «buogbusuxka membpaH» Ha rinamgopme

«3neKkmpoHHbIU yHugepcumem BIY»

lMokpoeckuli A.A. KnemoyHasi cueHanusauusi [OnekmpoHHbIl pecypc]: y4yebHoe nocobue/
lMokpoeckuli A.A., Tumosa H.M.— 3nekmpoH. mekcmosabie daHHbie.— KpacHOsIpCK:
Cubupckul ¢pedeparnbHbili yHugepcumem, 2019.— 116 c.— Pexum docmyna:
http://www.iprbookshop.ru/100031.html.— 35C «IPRbooks»

buogpusuka [OnekmpoHHbIl pecypc]: yuebHuk dns 8y3oe/ B.I. Apmioxoe [u Op.].— OnekmpoH.
5 mekcmosbie 0aHHbie.— Mockea, EkamepuHbypa: Akademuyeckul lpoekm, [Jenosas KHuUza,
2016.— 295 c.— Pexum docmyna: http:/lwww.iprbookshop.ru/60018.html.— 36C «IPRbooks»



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

16. MNMepeyeHb y4eObHO-MeTOANYECKOrO 0b6ecnevyeHns AN CaMOCTOATEeNIbHOW paboTbl

Ne n/n NCTOYHNKK

1 Apmioxos B.I". buogpusuka: y4ebHuk dnss BY30e / nod ped. B.I. Apmroxosa. - M. :
Akademuyeckuti npoekm, 2009. - 294 c.
HakeacuHa M.A. MexaHu3mb! kriemouHouU aubesnu: anonmoa, aymoghazusi, HEKpO3:

2 yqeb.nocobue / M.A. HakeacuHa, B.I. Apmioxos. — BopoHex : MsGamenbckuli dom BI'Y, 2019.
— 164 c.
Apmioxog B.I. CmpykmypHO-byHKUUOHarnbHoe CoOCmosiHuUe buomMemMbpaH U MEXKIemoyHble

3 e83aumodelicmeus : yyeb.nocobue / B.I. Apmioxos, M.A. HakeacuHa. — BopoHex : UL BI'Y,
2008. — 156 c.
Apmioxosg B.I". buonoauveckue membpaHbl: cmpyKkmypHasi opaaHu3dayusi, hyHKyUU,

4 Modughukauusi huuKo-xumMud4eckuMu azeHmamu ; y4eb.nocobue. / B.I". Apmioxos, M.A.
HakeacuHa. — BopoHex: N30-80 BopoHex.2oc. yH-ma, 2000. — 296 c.

17. OOpasoBaTesfibHble TEeXHONOrMu, MUCNONb3yeMble Npu
ONCLUMNIINHBLI, BKIOYas AUCTaHUMOHHble oObOpa3oBaTesibHble
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe O06y4eHue):

peanusauun y4ebHOWM
TexHonornn (OOT,

OcBoeHVe copepaHus AMCLMMNUHBI OCYLLECTBNAETCS C UCMONb30BaHUEM AUCTAHLMOHHLIX oBpasoBaTeribHbIX
TexHonormin (OOT) — anekTpoHHoro y4yebHoro kypca «Buodwusmka membpaH», pacronoXeHHOro no agpecy:
https://edu.vsu.ru/course/view.php?id=7274 Ha nopTtane «3NeKTPOHHbIN yHuBepcuteT BITY».

18. MaTepnanbHO-TeEXHUYECKOE obecnevyeHme AUCLUUNIIUHDI:

YyebHas ayamTopus AN npoBeaeHns 3aHATUA CEMMHAPCKOro Tuna (nabopaTopHbIX 3aHATUI, TEKYLLEro KOHTPOons
N NPOMEXYTOYHON aTTecTaumnm)

CneuvanusmpoBaHHas mebenb, nabopatopHas nocyga, pH-meTtp noptatusHbeii HI83141, mukpockonsl Mukmes,
Cnektpodotometp [13-54-00 YO, nporpammMHO-METOAMYECKUA KOMMIEKC OvoXmmuniom.aHanusa, ueHTpudyra
Eppendorf, wenkep-nHkybatop ans nnaHweta EImi SHAKER ST 3

19. OueHo4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopAnoK OLEHKM OCBOEHMs obyvallumMMucs yd4eGHOro MaTepuana onpegensiercs
coaepaHMeM creayLwmx pa3aenos AUCLUUNIUHBIL:

HanmeHoBaHue
No WHavkaTop(bl)
o pasgena
a/n MCLANIMHB KomneTeHuuns(un) JOCTMKEHUSI OueHouHble cpeacTBa
KOMMeTeHL MK
(Moayns)
MK-1: CnocobeH
nnaHmpoBaTb paboTy MK-1.1:
1 BbIGMpaTh MeToabl AHanuanpyeT u
peleHns obpabaTbiBaeT WHauemnayansHble 3agaHuns
nccrnegoBaTenbCKUX WHopMaLno No JlTabopaTtopHble paboTbl
3a7ad agekBaTHO Temartumke TecToBble 3agaHUA
NOCTaBEHHbIM nccnegoBaHus B Bonpocbl AN KOHTPONbHbIX
BeegeHuve B LensiMm Cc y4eTom BbIGpaHHOM paboTt
1. | 6uodmamky LLIMPOKOTO obnacTu Hayk, B
MembpaH NMOHUMAHWS TOM 4uCre Ha
NpodEeCCUOHANBHON | MEXAUCLUMNINHAPH
obnacTtu n/mnu OM YPOBHEe
obnacTtun obyyeHus, B
TOM 4ucre Ha
MEXANCUUNIMHAPHO
M YpOBHE
MK-1: CnocobeH MK-1.1:
CTpyKTypHO- nnaHupoBaTb paboTy AHanusmpyet 1
dYHKLMOHaNbHas 1 BbIBpaTe MeToabl obpabatbiBaeT WuovBmayanbHble 3agaHns
2. | opranusaums peLueHus MHpopMaLno No JTaBopaTtopHble paboTbl
KOMMOHEHTOB nccnenoBaTenbCKux Temartumke TecToBble 3agaHUs
bruomembpaH 3ajad agekBaTHO uccnenoBaHus B Bonpocbl Ans KOHTPObHbIX
NOCTaBJIEHHbLIM BblGpaHHOM pabot




HanmeHoBaHue
pasgena

NHaunkaTop(bl)

KomneTteHums (1) OOCTUXEHUs! OueHouHble cpeacTBa
n/n ONCLUUNINHbI
KOMMeTeHL MmN
(mogyns)
Lensm ¢ y4etom obnacTtu Hayk, B
LLUMPOKOro TOM Yucne Ha
NOHVMMaHWs MEeXOUCUMNANHAPH
npodeccuoHanbHomn OM ypOBHe
obnactu n/vnm
obnactu oby4yeHus, B
TOM 4ucre Ha
MEeXONCUUMITMHAPHO
M YpOBHe
MK-1: CnocobeH
nnaHuposaTb paboTy MK-1.1:
1 BbIGMpaTh MeToabl AHanuanpyet u
peLueHus obpabaTbiBaeT
nccregoBaTenbCkux MHopMaLuto Nno
WuouBmayanbHble 3agaHns
3ajay agekBaTHo TemaTtuke
TecToBbIE 3a8aHUSA
NoCTaBMEHHbIM nccnegoBaHus B
N Bonpocbkl Ana KOHTPONbHbIX
o Lensm ¢ y4eTom BblOpaHHON
MemBpaHHbIN pabot
3. LLUMPOKOro obnacTu Hayk, B
TpaHcnopT
NOHVMaHWs TOM 4yucne Ha
NpoeCcCUOHanbHON | MeXaUCUMNIIMHapH
obnacTtu n/mnu OM YpPOBHe
obnacTtun obyyeHus, B
TOM 4ucre Ha
MEeXONCUUMITMHAPHO
M YpOBHe
MK-1: CnocobeH WHanemnayansHble 3agaHus
nnaHmposaTb paboTy AK-1.1: JlTabopaTtopHble paboTbl
1 BbIGMpaTh METOAbI o TecToBble 3agaHnd
AHanusupyert 1
peLueHus Bonpocbkl Ana KOHTPONbHbIX
obpabaTbiBaeT
nccnenoBaTeribCKnx paboTt
WHopmauuo no
3ajay afekBaTHo
TemaTtuke
NnocTaBneHHbIM
Mpobnemsl nccrnegoBaHust B
LensiMm ¢ y4eTom N
nepegayu BblGpaHHON
4. LLUIMPOKOro
WHdopmauum B obnacTu Hayk, B
NOHUMAHWS
KneTky _ TOM 4uCre Ha
npodeccuoHanbLHomn MEXAMCLIMMNMHADH
obnactu wu/vnu P
OM YPOBHE
obrnacTtn obyyeHus, B
TOM 4ucne Ha
MEXANCUUNINHAPHO
M YPOBHEe
MK-1: CnocobeH MK-1.1:
nnaHuposaTb paboT AHanusupyet 1 WHavBuayaneHble 3agaHus
Ponb 6uomembpaH B P P y Py AnBIRY A
1 BblbupaTb MeToabl obpabaTbiBaeT TecToBblE 3a0aHMA
OCyLLLeCTBMNEeHUN
5 peLueHus MHopmMaLuo no Bonpocbkl AN KOHTPOMNbHbIX
MeTabonmyecknx
nccnenoBaTenbCKux Temarumke pabot

NpoLeCcCoB B KIieTke

3aga4 ageksaTHo
NOCTaBMEHHbIM

nccnegoBaHus B
BblOpaHHON




HanmeHoBaHue

NHaunkaTop(bl)

obnacTtu nmnu

obnacTtun obyyeHus, B
TOM YKcne Ha

MEXONCLMMNINHAPHO

MEXAVCLMMIIMHAPH
OM YpOBHe

M YpOBHe

Ne pasgena
KomneTteHums (1) OOCTUXEHUs! OueHouHble cpeacTBa
n/n ONCLUUNINHbI
KOMMeTeHL MmN
(mogyns)
Lensm ¢ y4etom obnacTtu Hayk, B
LLUMPOKOro TOM Yucne Ha
NMOHUMaHWS MeXONCLUMMITMHAPH
npodeccuoHanbHomn OM ypOBHe
obnacTtv n/mnu
obnactu oby4yeHus, B
TOM 4ucre Ha
MEeXONCUUMITMHAPHO
M YpOBHe
MK-1: CnocobeH
nnaHupoBaTb paboTy
1 BbIGMpaTb METOAbI
P A MK-1.1:
peLueHus
AHanuanpyert un
ncecnenoBaTenbCKnx
obpabaTbiBaeT
3agay agekBaTHo
MHdOPMaLNIo No
NnocTaBMneHHbIM TeMATUKE MuouBmayanbHble 3agaHns
Ponb membpaH B Lensm ¢ y4eTom TecToBbIE 3a8aHUSA
nccrnenoBaHust B
6 | MEXKNEeTOYHbIX LLIMPOKOTO BLIGDAHHOI Bonpocbl Ans KOHTPOMbHbIX
B3aUMOOENCTBUSIX NMOHUMAaHWS P pabot
o obnacTtu Hayk, B
npodeccuoHansHon
TOM 4ucre Ha
obnacty u/unun MeXONCLMNIMHAPH
obnacTtn obyyeHus, B P
OM YpOBHEe
TOM Yucne Ha
MEXANCUUNINHAPHO
M YpOBHE
MK-1: CnocobeH
nnaHmpoBaTb paboTy
1 BbIBMpaTh MeToabl
P A MK-1.1:
peLleHuns
AHanusupyet 1
nccregoBaTenbCkux
obpabaTbiBaeT
3ajay agekBaTHo
MHopMaLuto Nno WuouBmayanbHble 3agaHns
NnocTaBMneHHbIM
TemaTtuke JlTabopaTtopHble paboTbl
MeanunHckme Lensm ¢ y4eTom
nccrnegoBaHns B TecToBble 3a0aHUA
7 | acnekTbl 6uochn3snku LLUMPOKOro N
BblGpaHHOM Bonpocbl 4ns KOHTPOSbHbIX
membpaH NOHUMaHUS
o obnacTu Hayk, B pabot
npogeccuoHanbHomn
TOM 4ucne Ha
obnacty u/unu MEXONCUMMINHAPH
obnacTtun obyyeHus, B P
OM YPOBHEe
TOM 4ucre Ha
MEeXONCUUMIMHAPHO
M YpPOBHe
MK-1: CnocobeH
nnaHmpoBaTb paboTy
1 BbIBpaTh MeToabI MK-1.1:
peLueHns AHanusupyert 1
nccnenoBaTernbCKnx obpabaTbiBaeT
MexaHun3mbl 3afadv agekBaTHO MHGOPMaLUIo No MHauemnayansHble 3agaHuns
AencTBna Pr3mnKo- NoCTaBNeHHbIM TemaTtuke JlTabopaTtopHble paboTbl
g | Xvmmudeckux Lernsm ¢ y4eTom nccnenoBaHus B TecToBbIE 33gaHUA
dakTopoB Ha LLUMPOKOro BblGpaHHOM Bonpocbl Ans KOHTPOmbHbIX
MeMbpaHHble NOHVMaHWS obnacTu Hayk, B pabot
cucTemsbl npodeccuoHansHon TOM Yucne Ha




HanmeHoBaHve
NHaunkaTop(bl)
Ne pasgena
KomneTteHums (1) OOCTUXEHUs! OueHouHble cpeacTBa
n/n ONCLUUNINHbI
KOMneTeHuMu
(mogyns)
[MpomexyToyHasa aTTecTtaums lNepeyeHb 8orpocos K 3ayemy,
dopmMa KOHTpons — 3a4eT

20. TunoBble OLEHOYHbIE CpeAcTBa M MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKywWwmMn KOHTPONb yCNeBaeMocCTun

KoHTpornb ycnesaeMocTv No AUCLMMINHE OCYLLECTBNSETCS C MOMOLLBIO CReayoLwmx OLEeHOYHbIX

cpencrTs:
MHONBUAYAJIbHbLIE 3A0AHUA

CamocToATensHO M3y4uTb NuTepatypy W cocTaBuTb pedpepat (0030p) C  3akfYEHVEM U CMMCKOM
MCMOMb30BaHHbIX WCTOYMHMKOB (TeMbl npuBedeHbl Huxe). B pedpepate cTymeHTbl [OMKHBI UCMOMNb30BaThb
TeopeTu4eckne 3HaHus, YMEHWS W HaBblkW NO M3y4aeMOoW AMCUMNNWHE AN MOBbIWEHUS YPOBHS BbINOMHEHUS
CBOEel Hay4yHO-uccrneaoBaTenbCckom paboTsl.
Tembl 0630pOB:

1. CrpykTypHas opraHusaums n MexaHusmbl PYHKLUMOHNPOBAHMA MeMOpaH ueneBblX KNeTok (NMMMdoumnTOB,
HenTpomnoB, IpUTPOLMTOB, OMYXOMEBbIX KMNEeTOK, renaTouMToB, HEMpPOHOB, OakTepui, MPOCTEeNMLIUX,
rpmboB 1 Apyrux, KOTopble ABNATCA 06beKTamMy Hay4YHbIX UCCNEeAOBaHUA CTYOEHTOB).

2. CrTpykTypHas opraHu3auuma M MexaHu3Mbl (YHKUMOHWPOBAHMSA OTAENbHbIX KOMMOHEHTOB MeMbpaH
LueneBbIX KNeTok (nMMMdOouMTOB, HENTPOMdUIIOB, 3IPUTPOLMTOB, OMYXOMNEBbIX KNETOK, renaTounToB,
HenpoHoB, GakTepwuii, npocTenwux, rpuboB W APYrNX, KOTOpble SABAATCA OObEeKTaMu Hay4HbIX
nccneaoBaHUM CTYAEHTOB; HANMpUMepP, MUTOXOHAPWK, aAep, nnasmaTnieckux memopaH un ap.).

3. CwurHanTpaHCOYKTOpHble CUCTEMbl LeNeBbiX KIeToK (NMumdounToB, HEWTpPoUIoB, 3SpPUTPOLIUTOB,
ONyXOneBbIX KMEeTOK, renaTouMToB, HEWPOHOB, OakTepui, npocTenwmx, rpubos n OpPyrux, KoTopble
ABMNSATCA OObEeKTamMn HayYHbIX MCCNEA0BaHNM CTyQEHTOB).

4. MexaHn3mbl rmbenun uenesbiX KNEeTOK (MMMAOUMUTOB, HEMTPOMUIOB, IPUTPOLMUTOB, OMYXONEBbIX KNETOK,
renaTouMToB, HEWPOHOB, GakTepuih, NPOCTEMLMX, TPUOOB WM ApYyrux, KOTOPble SBMAAKTCA OObeKkTamu
Hay4HbIX UCCneaoBaHUN CTYAEHTOB).

5. MonekynapHoO-KNeToYHble MeXaHu3Mbl pasBUTUS NATONMOMMA  OpraHM3ma YenoBeka, CBSA3aHHbIX C
NHTeHcudmkaumen cBo60aHO-paanKanbHbIX MPOLIECCOB.

6. MonekynapHO-KNeToYHbIE MEXaHU3Mbl pPas3BUTUSA MaToONOrMM  OpraHM3mMa 4eroBeka, CBS3aHHbLIX C
ycuneHvem v ocrnabneHnemM npoLeccoB KrneTovHow rmbenu.

7. VIMMyHOMaTomnorum, CBsi3aHHble C HapylleHWeM CTPYKTYpbl U OYHKUUA MeMOpaH KneTok Yenoseka, U ux
MOINEKYNSAPHO-KNETOYHbIE MEXaHU3MbI.

8. MonekynsapHO-KNeToYyHble MexaHu3Mbl pPas3BUTUS MNaTONOrMM 4YenoBeKa, CBA3aHHbIX C HapyLleHWsMU
MOHHOTO roMeocTasa KneToK U PyHKLUUOHMPOBaHNS MEMOpPaHHbLIX TPAHCMOPTHBIX CUCTEM.

Mpumep naGopaTopHoi paboTbl No y4eGHOW AUCLUNIIMHE

JlabopaTtopHas paboTta Ne 1. BbigeneHue apuTpounTapHbiX MEMOpPaH M3 KPOBU [JOHOPOB

Llenb paboTbl: ocBOEHWE MeToAa BblAENEHUS 3PUTPOLIUTAPHBIX MEMOpPaH.

MaTtepuanbl 1 0bopygoBaHME:  KpOBb  [AOHOPOB € @HTUKOArymnsiHTOM,  XJIOpU4 — HaTpwus,
TpUCrMapokcMMeTMnaMmHoMeTaH (TpUc), consHasi kucnota, atuneHanamuHtetpaavetat (3OTA), LeHTpUdyxKHble
NpobupkK, LeHTPUDYXHbIE BEChI, LeHTpudyra, pH-meTp, nactepoBckme nuneTku, punbTpoBanbHas bymara.

Xog paboThbi:

KpoBb ¢ aHTuKkoarynsaHTom ueHTpudyrmpoaTtb npy 3000 o6/mMuH B TeueHne 10 mMuH. [nasmy n BepxHUm
CNnowv NeNKoLMTOB OTOOpaTb MAacTEPOBCKOW MUNETKOW U yaanuTb. QpUTPOLMTBLI TPU pasa NPOMbITb OXNaX4eHHbIM
pacTtBopoM, cogepxawmm 0,145 mons/nNaCl B 0,02 mone/n Tpuc-HCI 6ydepe (pH 7,6), kaxapii pa3 ocaxpas
KNeTkn B TOM e pexume. MemOpaHbl 3pUTPOLUTOB MOMy4yarT MNyTEM T[UMNOOCMOTUYECKOrO remonm3a ux
pacTtBopoM, cogepxawwmm 10 mmone/n 3OTA B 10 mmonb/n Tpuc-HCI 6ydepe (pH 7,6). ns atoro ognH ob6bem
OTMbITbIX 3PUTPOLUTOB ObICTPO M 3HeprMyHo nepemewats ¢ 20 obbemamu oxnaxgeHHon po 4 °C
remMonu3npyloLLLen cpeapbl 1 BolAepxaTb NpU 3TOM TemnepaType B TeueHue 15 MuH. Nemonusat ueHTpudyrmpoBatb
Ha ueHTpudpyre npu 18000 06/MUH B TedeHue 15 MUH. HagocagouHyo XXMAOKOCTb yAanuTb, a ocagok membpaH
npomMbITb TpK pasa 20 o6bemamu 10 mmonb/n Tpuc-HCI 6ydepa (pH 7,6), kaxabin pas ocaxxaas membpaHbl B TOM
Xe pexume. B ganbHenwmnx akcnepumeHTax uCnonb3oBaTh CBEXENPUITOTOBIEHHYHO CYCNEH3M0 MeMbpaH.

OTBeTNTbL Ha BONPOCHI:



Moyemy aputpounTapHble MembpaHbl ABASOTCS YAOOHOW MoAEenbio ANs U3YYeHUsa CTPYKTYpPbl U CBONCTB
MeMOBpaH KneTok?

OxapakTtepnsoBaTb 0COBEHHOCTU CTPYKTYPbl U PYHKLNIA 3PUTPOLIMTAPHBIX MeMOpPaH U X KOMNOHEHTOB.
Kakvne KOMMOHEHTbI BXOAAT B COCTaB MeMOpaHHOro kapkaca aputpoumtoB? Kakne cyHKUMWM BbINOMHAET
MeMOpaHHbIN kapkac?

Kakne metogbl MOryT ObITb MCMOMb30BaHbI 41 BblAENEHUS 3pUTPOLUTAPHBIX MeMOpaH?

Kakne meTtogbl MCNoNb3ylT ANA M3YYEHUSA CTPYKTYPHOrO COCTOSIHUS 3pUTPOLMTapHbIX MembpaH? YTto
MO3BOMNSAIOT UccnegoBaTb 3TM MeToabl?

Kputepuu oueHku:

Kputepusimm oLeHMBaHNst KOMNETEHUMI (pe3ynbTaToB) SIBNSAIOTCS:

- NoAroToBKa K 3aHATUO (ocbopMneHne 3aHAaTuA B paboden TeTpagn B COOTBETCTBMM C METOAUYECKUMU
pekoMeHaaumsiMmn);

- OTBETbI Ha YCTHbIE BOMPOCHI N0 TEME 3aHATUSA N coaepaHnto nabopaTtopHon paboThbl;

- aKTUBHOCTb M CaMOCTOSITENbHOCTb NPU BbINONHEHUN 3a4aHWs;

- otbopMreHns pesynbTaTtoB B COOTBETCTBUN C METOAMNYECKIMIN PEKOMEHAALMAMMU;

- YMEHMe aHanuampoBaTtb, O06CyxaaTb MOMy4YeHHble pe3ynbTaThl U CaMOCTOATENbHO (HOPMYNMPOBaTb
BbIBOAbI.

PaboTta cumtaeTcsl BbINOSIHEHHOW W 3a4YTEHHOW, ecnu CTyOeHT B KOHUE 3aHATUA npenctaBuil OTYHET B
COOTBETCTBUU C AaHHbIMN MeTOONYECKMMUN peKOMeHOaUunaAMn.

TecToBble 3agaHus (NpuMepbl):

3apaHue Ne 1. HapucoBaTb cTpoeHMe nna3maTuyeckoin MemBpaHbl KNeTky ¢ Noanucamu.
3apaHue Ne 2. BbiGpaTb NpaBumbHbI OTBET UMW OTBETLI:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

OCHOBHbIMKM ~ CTPYyKTypoOOBpasylowumn  nunugamn  MembpaH aBngwTca:  a)  docdonunuabl;  6)
TpUrnuuepuapl; B) KApOTUHOUAWI; T) IMULEPUH.

MNpeobnagaowmmm nunuaamMm B cocTaBe MemOpaH SBRSATCA: a) HenTpanbHble nunuapl; 6)
LBUTTEPMOHHbIE NUNUAbI; B) KUCIblE NUNWAbI; T) cTepounabl.

Mepexog nunugHon pasbl M3 reneobpasHOro B KWAOKOKPUCTANMYECKoe COCTOSHME CBsA3aH C : a)
n3MeHeHneM KoHdOpMauMM  YrNEeBOAOPOAHbIX  Lene’ NuNMAHbIX — Momekyrn; ©6) ykopoyeHuem
yrneBoAopoAHbIX Leneln NUNMAHLIX Monekyn; B) «dnun-gron»-nepexogom nUnUAHbIX Morekys; )
nepexoAoM U3 MULEennapHomn dasbl NMNUA0B B reKcaroHarnbHYo.

WcknioumTensHom cnocobHOCTLIO CyLecTBOBaTb B BUAE OGMMONEKYNApHbLIX NUNUOHbLIX CIOEB B LUMPOKOM
WHTepBane TemnepaTtyp W WOHHbIX KOHUEeHTpauuh obnagaeT: a) docdaTnagnnmHosmTon; ©6)
docaTngnnaTaHonamuH; B) ocatngunxonuH; r) KapanonunuH.

O6LenpusHaHHON MogenNblo CTPoeHUss MembpaH sienseTcs: a) mogenes CuHrepa-HukonbcoHa; 6) mogenb
Hannannu-JascoHa; B) mogenb PobepTcoHa; r) mogens MpuHa.

Bpems xu3Hm komnnekca «B6enok — aHHyNspHbIA IMnMax»: a) Mc; 6) MKC; B) C; ) 4.

K nepndepnyeckum 6enkam OTHOCAT: @) MOHHbIE KaHarnbl; 6) membpaHHble AT®asbl; B) CNEKTPUH U aKTUH
3PUTPOLNTOB; I) MEMOpaHHbIe peLenTopsl.

BenkoBo-nunnaHble gomMeHbl MembpaH, oboralleHHble XONecTepnHoOM 1 CHUHIOMUENMHOM, Ha3blBaKOTCA:
a) KuHkK; 6) padTbl; B) MULENIbI; T) MMNOCOMBI.

MnasmaTnyeckne membpaHbl 3pUTPOLUTOB 1 NMMAEOLMTOB PasnMyaloTcsi, B NEPBYIO0 oYepedb, N0 COCTaBy
n cBoncTeaM: a) 6enkos; 6) NMMNMAOB; B) yrneBodos.

[aHrnuosmapl — 9TO OAMH W3 TWMOB: a) rnuueponunuaos; ©) rmvkonNunuaos; B) CTepouaos; T)
cpuHropoconmnmaos.

Ons membpaHHbix 6EenkoB He XapakTepHO sBMeHue: a) BpalwiaTensHow auddysum; 6) nartepanbHoON
anddysnu; B) «nvn-cron»-nepexoaa; r) CTPyKTypHOM aCMMMETPUN.

NoHHble kaHanbl obecneynBaloT: a) NAcCUBHBIA TPAHCNOPT WMOHOB; 6) NEepBUYHO-aKTUBHbBIA TPAHCMOPT; B)
BTOPUYHO-aKTUBHbLIW TpaHCNopT; ) auddysunto.

CeneKkTUBHBIN UALTP — 3TO OAMH U3 «KOMMOHEHTOBY»: @) TpaHCcNopTHONAT®a3kl; 6) NOHHOro KaHana; B)
nunuaHoro 6ucnos; r) nepudepnyeckoro MmeMmbpaHHoro 6enka.

Bbicokasi npoHuLaemMocTb nunuaHoro 6ucnos membpaH xapakTtepHa Ans: a) MOHOB HaTpus; 6) rMoKo3bl; B)
aMWHOKMCIIOT; T) XXMPHbIX KUCMOT.

Ona  BHyTpeHHeEW  MUTOXOHOPUWAnbHOM  MeMOpaHbl  XapakTepHO  BbICOKOE  cofepxaHue  a)
docdhaTnannxonuHa; 6) kKapaMonunuHa; B) XonectTepuHa; r) dgoctdatnannmHosnTona.

[na memOpaH >XMBOTHBIX KINETOK XapaKTepHO BbICOKOE coAepXaHue nunupaos: a) docdaTuannxonud +
raHrnmosvabl + XxornectepuH; 6) docdaTngunataHonammH + uUepebposmabl + CHUHIOMUENVH; B)
dochatnannxonmH + ocdatmannaTaHonamuH + XonectepuH; r) doccatugmunataHonamMmmH  +
dochaTnannxonuH + COUHrOMUENUH.

K nHTerpansHbIM MemMBpaHHbIM 6enkaMm OTHOCAT: @) CnekTpuH; 6) poaoncuH; B) 6enok nonocsl 3; r) akTuH;
4) rMMKOOpUH.



18.
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23.

24,
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26.

27.

28.

29.
30.
31.
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35.
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40.
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42.

43.
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45,

TonwwmHa membpaHbl B cpegHem coctasnseT: a) 10 aHrcpem; 6) 10 HM; B) 0,1 Mkm; 1) 10 MKM.

[MonsipHble rONOBKM NWUNMMAOB B MeMbpaHe 3apsbkeHbl: a) MNOoMoXutenbHo; ©) oTpuuatenbHO, B) He
3apsbkeHbl (HeMTpanbHbl).

CopepxaHue benka B aputpoumtTapHon membpaHe coctasnseT: a) 33 %; 6) 18 %; B) 50 %; r) 75 %.

B ocHoBe 6enok-nunuaHbix B3auMOAEeNCTBUIN B BriomembpaHax nexarT: a) ruapodobHble B3anmoaencTans;
6) anekTpocTaTuyeckne B3aMMOL4ENCTBMS; B) BOOOPOAHbIE CBSA3M; ') KOBaNEHTHbIE CBA3N.

Bpems nepeHoca wmonekynbl docconunuga M3 OOHOr0 MOJMIOKEHUS paBHOBECUMS B Apyroe npu
naTtepanbHol gudpdysun: a) 10-7-10-8 ¢; 6) 10-19-1012 ¢; B) 1-2 u.

lMog TEPMWMHOM «KMHKM» MOHMMAalOT: a) obnactv NondpHbIX rPynn NunuoB; ©) usoTponHyi obnactb
yrneBoAOPOOHbIX Lenerd nunuaoB; B) y4acTOK YINEeBOAOPOAHOM LEMW, HaxoAsWMWWACS B TpaHc-
KOHdpopMauuu; ) y4acToK yrieBoAOpPOaHOM Lenu, Haxo4aLWunes B TpaHC-row-koHopmaumm.

Bonee BbICOKOM NMPOHULIAEMOCTBIO ANl MOHOB M BoAbl obrnagaeT: a) muuennspHas dasa nunuaos; 6)
namennspHas Xuakokpuctannudeckas dasa; B) namennsapHas renesas ¢asa; r) rekcaroHanoHas gasa.
Onddysnio NOHOB B rOMOreHHOM He3apsiKeHHO meMbpaHe OnNuCbIBaeT ypaBHEHUE: a) anekTpoanddysmm
HepHcTa-lNMnaHka; 6) ®uka; B) cTaumMoHapHoro noteHumnana roneamaHa-XomxkmHa.

Bug TpaHcnopTa (aKTUMBHbLIM WNW NACCUBHbLIA) OMNPeadenseTcs BEeNMYMHON: a) SNEeKTPOXUMUYECKOTO
noteHumana; 6) koacdpdpuunentom anddysnu; B) nUsMeHeHnem cBoboaHON SHEPrm; r) MPOHULIAEMOCTbIO.

K WOHHbIM kaHanmaMm, WVMEWLMM BHYTPEHHWA CEHCOP BHELUHEro CcurHana, OoTHOCcATCS:  a)
peLenTopynpaensemble KaHanbl; 6) nMraHgynpaBnsieMble KaHanbl; B) NOTeHLManynpaBnsemMble KaHarnbl.
CeHcop BHeLUHEro curHana noTeHumnanynpaBnsieMblX HaTPUEBBLIX W KanuMeBblX KaHarnoB — CErMeHT Sa a-
cyobeanHuLbl cooepXuT Oomnbluoe KOMMYEeCTBO OCTATKOB: a) HeWTparnbHbIX aMWHOKUCIOT; 6) Kucnbix
aMUWHOKUCIIOT; B) OCHOBHbIX aMUHOKWUCIIOT.

CkopocCTb TpaHcrnopTa MOHOB Yepe3 MeMbpaHy ¢ yvactuem moHodopa coctasnsieT: a) 10%-107 noHoB B
cek; 6) 104-10%noHos B cek; B) 108-10° noHoe B cek; r) 102-10° NOHOB B Cek.

BanvHoMuumMH MO CTPyKType M MexaHu3my OeWCTBUS npeacTaBnseT CobOon: a) >KUPHYK KucnoTty; ©6)
nonucaxapug; B) aHTUBUOTHK; I) AeTEepPreHT; A) kaHanodopmep; €) noHodop.

lMepeHoc noHa yepe3 MembpaHy C MOMOLLbI0 MOHOGOPA OCYLLECTBMNSAETCS C MOMOLLBIO: @) BOAOPOAHBIX
cBsA3en; 6) KoBaneHTHbIX CBA3EN; B) MOH-ANMONbHbLIX B3aUMOAENCTBUW; I) rngpodoBHbIX B3aMMOAENCTBUN.
MpamuumnanH A nNo CTPYKTYpe N MeXaHN3My OENCTBUSA SIBNSIETCA: a) nonmcaxapugom; 6) aHTMbUoTHMKOM; B)
aMWHOKMCIOTOWN; I) HEUTParbHbIM MOHOOPM; [1) KaHarnogopMepomMm; e) AEeTEPreHTOM.

KanbuueBasAT®aza obGecneumBaeT: a) NACCUMBHbIA TpaHCNoOpT; ©) NepBUYHO-aKTMBHLIA TPaHCMOpPT; B)
BTOPWYHO-aKTUBHbIN TPAHCMOPT.

Na, K-AT®asa otHocutca k AT®azam: a) F-tuna; 6) V-tuna; B) P-Tuna.

Na, K-AT®asa pyHKUMOHUPYET B: @) 3NEKTPOHENTParibHOM pexxnume; 6) aneKTporeHHoOM pexnme.

Y 6aktepun ¥ pacTeHUMM KOTPaHCMOpPTUPYEMbIM MOHOM B Crlyvyae BTOPMYHO-aKTUBHOIO TpaHcnopTta
aBnsietcs: a) Na*; 6) K*; B) Ca?*; r) H*.

AMVHOKMCIOTBI M caxapa TPaHCMOpPTUPYITCA 4Yepe3 MembpaHy nyTeM: a) BTOPUYHO-aKTUBHOIO
TpaHcrnopTa; ©6) nepBMYHO-aKTMBHOMO TpaHCNopTa; B) MNACCMBHOIO TpaHcnopta npyv  MNOMOLLM
KaHanoobpasoBarenen.

Mpu nepegaye aHeprum Bo3byXOEHUS HA MOMNEKYMSAPHBIN KMCIOPO4 OT Monekyrbl dhoToceHcubunmnsaTtopa
B TPUMIETHOM BO30OYXAEHHOM COCTOSIHMM OOpasyeTcs: a) rMOPOKCUITbHBLIN pagukan; 6) CcynepoKCUAHbIN
aHWOH-paguKar; B) CUHITETHbIV KMCINOPOA; ) NepoKcug BOAOPOAA; €) OKCUA asoTa; X) NEPOKCUHUTPUT.

B pesynbTate nepokCcMOHOro OKUCIIEHNS NMUNUOOB NPOMCXOAUT: a) MOBbIWEHMEe cTeneHn rmapodobHoCTM
MembpaHbl; 6) CHWXeHWe cTeneHn rmapodobHOCTM MeMOpaHbl; B) yBeNnuyYeHne oTpuuaTenbHoOro 3apsiaa
Ha MOBEPXHOCTM MeMOpaHbl; I) CHWKEHME OTPULLATENbHOIO 3apsifa Ha MOBEPXHOCTUM MeMOpaHbl; n)
yBENMYEHMNE BA3KOCTN MEMOPaHbI; €) CHUKEHNE BA3KOCTU MEeMOpPaHBbI.

AkuenTopamy KOpOTKOBOMHOBOro Y®-uanyyeHms B MembpaHax BbicTynatT: a) 6enku; 6) rugponepokcnabl
NVNUAOB; B) anbAernabl U KETOHbI; ) KOWEPMEHTLI; ) yrnesoabl.

B kavecTBe MpoOOKCMAAHTOB MOryT BbICTynaTb: a) nepokcug Bogopoaa; 6) rmopokCunbHbIM paguvkan; B)
ackopbuHOBas KMCMOTa; I) LepynonnasMuH; 4) katanasa; €) aTMnoBbIn CnupT.

B3aumopencteme Genka ¢ nunugHonW membpaHoW B MOLENBbHOM 3JKCMEPUMEHTE MOXHO M3yvaTb Mpu
nomowm wmetoga: a) ryopecueHTHbIX MeTodoB; 6) peHTreHOCTpykTypHoro aHanusa; B) JlP; )
3NEKTPOHHOW MUKPOCKONWW; ) PafMoaKTUBHBIX 30HO0B.

K areHTam, MoguMduuMpylOWMM CTPYKTYPHOE COCTOSIHUE M MPOHMLAeMoCcTb BGuoMeMOpaH, OTHOCAT: a)
BanMHOMUUMH; ©6) XonectepuH; B) nugokauwH; r) docdonunasdy; [) caxaposy; €) TUCTUAMH; X)
aogeumncynbdar HaTpus.

Bpems xu3Hu Guomonekynbl B TPUMMETHOM BO3BY)XOEHHOM COCTOAHMM T1 Bornblue, YemM B CUHINIETHOM
BO3OY>XAEHHOM Si, TaK Kak: a) MpOUCXOAMT WCMyCKaHWe KBaHTa docdopecueHLMn B COOTBETCTBUN C
nepexogom: Ti— So + hvgoc; 6) mpoucxogut Gesbi3nydaTenbHbIi Nepexoq B OCHOBHOE CUHITIETHOE
COCTOsiHME C ObpalleHnemM cnuHa anekTpoHa T1— So; B) nepexod n3 TPUNNeTHOro COCTOSHMSA B OCHOBHOE
3anpeLleH npasunamm oTbopa B CBA3W C NapanienbHOCTbIO CMVHOB 3M1EKTPOHOB.

OcHoBHbIMK Xpomocdhopamn YO-usnyveHmss B Oenkax SABNATCA: a) rmMcTuguH; ©) TpuntodaH; B)
beHnnanaHwH; r) rnyTamMmuH; 4) LMCTUH.



46. K akTuBHbIM (hopmMaM KuMCriopoaa C HU3KUM OKUCIUTESbHbIM MOTEHUUAroM OTHOCHAT: a) CUHIMETHbIN
kucnopof; 6) rmapoKCUNbHBLIN pagukan; B) Nnepokcug Boaopoaa; r) CynepoKCUAHbLIA aHWMOH-pagukan; o)
OKCUA a30Ta; €) NEPOKCUHUTPUT.

47. Ina nccnegoBaHUA U3MEHEHWA CTPYKTYPHOrO COCTOSHMS MeMOpaHHbIX OenkoB MCMonb3yloT: a) MeToa
PEHTreHOCTPYKTYpHOro aHanuaa; 6) metog AMP; B) meToa anekTpoHHon mukpockonuu; r) metog JlP; o)
meTtoa MK-cnektpockonuu.

48. B Bngnmon obnactu cnektpa SHEPrui uanydeHust cnocobHbl Normnowatb KOMMOHEeHTbl BruomembpaH: a)
nunuabl; 6) 6enku; B) yrneBoAbl; ) KOEPMEHThI.

49. B Y®-obnacTtu crnekTpa SHEPrui M3ny4YeHns cnocobHbl NornowaTs KOMMNOHEHTbl BuomeMOpaH: a) nunuabl;
0) 6enku; B) yrneBoabl; r) KOEPMEHTHI.

50. Buocmanyeckne MeTodbl MCCReAOBaHUS MO3BONSAT UM3yyaTb: a) MOABWXKHOCTL U YNaKoBKY
yrneBOAOPOAHbIX Lenen nunuaos; ) npoueccsl natepansHon auddysnm n «dnun-cnon»-nepexoasl; B)
BblAENsATb B YNCTOM Buae OenkoBble KOMMOHEHTbl GuomembpaH; r) uccnepoBsaTb (Pa3oBble Nepexopbl
nnuaos; 4) waeHTuduumpoBate MembpaHHbIE KOMMOHEHThI; €) uccrnefoBaTb MpOLEeCcChl NpoBeaeHUus
HEpPBHOro UMMyribca.

3apaHue 3. OueHnTb, BEPHO N CyxKAeHMe. VicnpaBuTb OWIMOKN B HEBEPHBIX CYXAEHUSX.
1. [ns uccnefoBaHUs UIBMEHEHWI CTPYKTYPHOTO COCTOSIHUA MeMOpaHHbIX 6ENKOB NCMOMb3YyT MeTo
PEHTreHOCTPYKTYPHOro aHanmsa.
2. [etepreHTbl B OCHOBHOM UCMNOMb3YIOT AN BblAENEHUS N O4UCTKN nepudreprnyecknx MeMopaHHbIX
6enkos.
3. Burodmsnyeckne metoapl nccnegoBaHMs NO3BONSIOT U3yYaTb NOABUXHOCTb M YNAKOBKY
yrneBoAopoAHbIX Lenev nMnnaos.

MukpoBsizkocTe BuomembpaH uccrnegyoT Npu NOMOLLM MeToa refb-xpomartorpaduu.

[ns pasgeneHnsa MemOpaHHbIX NMMNUAOB MPUMEHSIIOT METOA TOHKOCIONHOM XpomaTtorpadumu.

B3avmMopencTteme 6enka ¢ nNMNUgHON MemOpaHOW B MOAENbHOM 3KCMEPUMEHTE MOXHO U3y4daTb

npy NOMOLLN MeToAa pagnoaKkTUBHbBIX N30TOMNOB.

PochaTnannNxonuH MOXET BbINOMHATbL PELLENTOPHYIO PyHKUMIO B BriomembpaHax.

MonunenTuabl TpaHCMOPTUPYIOTCA B KMNeTKy nyTem obnerdyeHHom Auddysmm C  ydacTvem

NnepeHOCUYUKOB.

9. AKTUBHbIVA TPaHCMOPT — 3TO NEPEHOC HEe3NEKTPONMTOB M MOHOB NPOTMB rPagneHTa XMMUYEeCKoro
NN 3NEKTPOXMMMNYECKOrO NOTEHLMana, ConpsXKeHHbIW C 3HepreTM4eckMmMmn 3atpaTamu.

10. MNpwn nepexoge curHana B kackage: peuentop — G-6enok — addeKkTopHbIn 6enok NCXogHbIN
BHELLIHUI curHan cnocobeH K MHOroKpaTHOMY yCUNeHuio (amnnundukaumm).

11. MNMpoanonTtoTnyecknn akTop — UUTOXPOM C JioKanu3yeTcs Ha BHYTPEHHEW MOBEPXHOCTU
KMeTo4YHoro agpa.

12. Nepexon MeMOpaHHbIX NUNMOOB W3 TBEPOOKPUCTANMYECKOrO B KUOKOKPUCTannmMyeckoe
COCTOsIHME CBsi3aH ¢ 06pa3oBaHneM padToB.

13. CnucTtemMbl BTOPUYHO-aKTUBHOIO TpaHcnopTa NPUBOAATCS B AEMNCTBUE 3a CHET 3HepPrum, 3anaceHHon
B MIOHHbIX rpagneHTax.

14. BaxHyto pomnb B Mnpoueccax mMogudumkaumm 6uomembpaH wrpaet cBoOOAHO-paavKanbHoe
nepoKCUAHOE OKUCIEHWE NMUNNAO0B.

15. AgeHunartumknasa yyacTByeT B Mnpoueccax nepeHoca NMypuHOBLIX a30TUCTbIX OCHOBAHUM 4epes
MembpaHy.

16. CykumHaTgermgporeHasa — nepudepmnyeckuin 6enok apuTpoLnToB.

17. MonekynsipHbIMK peLenTtopamMmun HasbiBaloT crneundunyeckme benku knetku, nepegatowme nobble
BHELLHWe curHansl (pusnyeckne, xuMmmyeckne n B1Monornyeckme) BHyTPb KIETKN.

18. B ocHoBe nunua-nunuaHbiX B3aMMOAEWCTBMI nexaT rmapodobHble B3aMMOAeNCcTBUS,
BOAOPOAHbIE U AuCYNbdUaHbIE CBA3M.

19. NoHHble KaHambl — 3TO MWHTErparnbHble TMUKONPOTEUHBLI, CNOCOBHbIE B pe3ynbTaTe BHELUHUX
BO30ENCTBUIN N3MEHATL MPOHNLL@EMOCTb MEMOpaHbI 4118 pasfuYHbIX MOHOB.

20. llusodpochatmamnxonuH — KOMMOHEHT (OCHOUHOSUTUAHON CUrHANTPaHCOAYKTOPHOW CUCTEMbI
KneToK.

21. l'emornobuvH B apuTpoLUTapHO MembpaHe CBA3aH C MeMOPaHHbIMW FaHIMMo3ngamu.

22. OBwxyllen cmunon npocton Anddy3ny He3apsKeHHOro BellecTBa 4Yepe3 MeMOpaHy sBnsdetcs
Pa3HOCTb JNEKTPOXUMMUYECKMX MOTEHLMAnoB 3TOro BelecTBa B ABYX 06nactsx, pasgerieHHbIX
MeMOpaHon.

23. Ctepounabl 06ycnoBnmBatoT NIIOMUHECLIEHTHbIE CBOMCTBA BuomMembpaH.

24.B cocTaB KMNETOYHbIX MeMOpaH Nnpo- M 3JyKapMOTUYECKMX OPraHM3MOB B OCHOBHOM BXOOAT
amdpuduneHble (AndunbHbIe) NMANAbI.

25. BoMnbLWWHCTBO NUMMAHBIX MOMEKYN HAXOASATCA B NaMennspHON renesomn gase.

26. O6wenpusHaHHON MOAENbIO CTPOEHNA MeMbpaH aBnsieTcs mogens daHnannu n [JaBcoHa.

27. BaxHble BHYTPUKNETOYHblIE pPErynaTopbl — MpocTarnaHAuMHbl — NPOAYKTbl MeTabonuama
chmHrosmHa.
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28.

29.

30.
31.

32.

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

44,

45

46.

daszoBble nepexoabl NMIMOOB  COMPOBOXAAKTCA  3HAYUTENbHLIM  MOBbLILEHWEM  MOHHOM
NPOHNLAEMOCTM MeMOpaH.

CoBpeMeHHble NpeacTaBneHMs O CTPYKType MemMOpaH OCHOBaHbl Ha XWOKOCTHO-MO3aW4HOW
mozenu, npegnoxeHHon C. Cunrepom n [Ix. HukonbcoHom B 1972 rofy.

MpoTenHKnHa3bl y4acTBYIOT B CMHTE3€e NPOBOCNanUTENbHbIX LIUTOKUHOB.

KoHueHTpaumsa LAM® B umTo3one coctaensieT B cpeaHeM 106 Monb/n 1 MeHee, Npu CTUMYNALUA
B KIETKe 3a HECKOJSTbKO CEKYHA yBennymBaeTcs B 5 pas.

[iIBMXeHMe mMoHa No MnoTeHuManynpaBfisieMOMY KaHany paccMaTpuBalT Kak MocnegoBaTernibHoe
3aMeLleHne MOrekyrn Boabl rmapaTHOM OBOMOYKM MOHA Ha MONSApHble rpynmnbl, BbICTUNAKOLWME
NnosnocTb kaHana.

BonbLMHCTBO MeMBpaHHLIX peLenTopoB NpeacTaBneHbl ONTIMroOMepHbIMN MeMOpPaHHbIMKU BenkamMu
— [MUKONPOTENHAMMU.

Ha BHelUHer NOBEepXHOCTM 3pUTPOLIUTApHON MeMbpaHbl HAXOASATCSH B OCHOBHOM HeWTparnbHble (No
3apsay) nunuabl.

BHYTpUKNETOUYHbIE PEPMEHTBI — WHTErPUMHbI — Y4acCTBYKOT B KOOpAUHAUMKM MeTabonmnyeckux
NpOLIECCOB B KNeTKe.

B cTtabunusauun membpaH y4acTByOT B OCHOBHOM KOBar€HTHbIE CBA3MW.

KapouonunuH — oanH 13 KOMNOHEHTOB 3pUTPOLIMTAPHO MEMBpaHbI.

Hanbonee BaXHbIMM CBOWCTBAMW JMNUOOB SABMASIOTCA: JIMOTPOMHLIA U TEPMOTPOMHbLIN
Me3oMopdn3M, CTPYKTYpPHasi aCUMMETPUS.

XOAXKKMH 1 Xakcnu chopMynmnpoBani XeMMoOCMOTUYECKYIO TMMOTE3Y.

BanuHoOMUUMH nMeeT camMyto BbICOKYHO M3bupaTenbHOCTb K MoHam K*.

VIHTerpuHbl — retepognumMepHble MONeKyrbl, YHKLUNOHUPYIOLWME KaK KNEeTOYHO-CybCTpaTHbIe, Tak 1
MEXKINETOYHbIE aAre3vBHbIe peLenTopbl.

Onsa BbicBOOOXAEHUS n3 MembpaHbl nepudepnyecknx 6GenkoB HeobxoaMmo MCMONb30BaTb
OeTepreHTbl NN opraHnyecKkne pacTBOpPUTENN.

ObneryeHHas anddysmsa BewecTB NPOMCXOANT NPW y4acTUM MOSEKYr NepeHOCYNKoB 1 obrnagaet
CBOWCTBOM HacCbILLEHWSI.

Ca?-ATdaza nepeHoCUT WOHbI KanbUMsi B UWUTOMNNasMy W3 BHEKNETOYHOW KMOKOCTM WUnn
BHYTPUKIETOYHbIX AENO KanbLmMsa 3a cHeT aHeprun rugponunsa ATO.

. B ponu BTOpUYHbIXMECCEHIXEPOB BbLICTYNAT Marnble MOMNekynbl 1M WoHbl: UAM®, ulfMo,

UHo3uToNTpUdocdaT, ANaUUnIIMLEPOS, apaxmaoHOBas KUCNOTa, MOHbI KamnbLys.
AKTMBHbIE (DOPMbI KMUCIOpoda MOryT TeHepupoBaTbCA B PasHOOOpasHbiX (hepMeHTaTUBHLIX U
HedbepMEeHTaTUBHbIX PeaKLUsiX BO BCEX YaCTAX KINETKM.

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

Me30MopdU3M;

B) «bnmn-gonon»-nepexos; r) BEKTOPHbIN MeMBpaHHbI Benok.

MNepeyeHb 3agaHN ANA KOHTPOSbHbLIX PaboT (NpuMmepbl):
OTBeTUTb Ha BONPOCHI:

=

o
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13.

14.
15.

0.
. Yem aKkTVBHbIN TPaHCNOPT OTNNYaEeTCs OT MAcCMBHOIO?
12.

Ha3oBwWTe OCHOBHbIE rpynnbl METOAOB UccneaoBaHns GnomembpaH. YTo oHM NO3BONSAOT U3yvaTb?
Kakvne meTonbl nccnenoBaHWst UCMONb3YIOT ANS U3YYEHUS CTPYKTYPHOTO COCTOSIHUS NUMUAHOMO
KOMMoHeHTa buomemopaH?

Kakve meToabl uccnegoBaHUs MCMOMb3YOT ANs M3ydeHus 6enok-nunugHblX B3avMOAENCTBUA B
BruomembpaHax?

Ha kakue rpynnbl nogpasgensawT mMembpaHHble 0enkn? KakoBbl OCOGEHHOCTU UX CTPOEHUS U
BbINOMHSAEMble pyHKUNN?

Kakve cBowcTBa nNUNMAHbIX MONEKyn obecneyvBaloT BbINOMHEHUE yHKUMA MeMBpaHHbIMU
6enkammn?

C KakvMu CTPYKTYPHbIMW KOMMOHEHTamMn MembpaHbl U KX CBONCTBaMW CBA3aHa NPOHMLAEMOCTb
6uomembpaH Ans pasnMyHbIX BELLEeCTB?

Kakune dakTopbl BMMSAIOT Ha CTPYKTYPHOE COCTOsSIHME MeMOBpaHHbIX NMNnaoB?

OxapakTepu3ynte Mogenu CTpoeHnss membpa.

YeM MOHHbIEe KaHarbl OTAIMYaTCA OT MOHHBIX HACOCOB?

Yem obneryeHHas anddysmsa otnmyaeTcsa oT npocton anddysnm Yypes nunuaHeli bucnon?

Onvwwnte ponb OnomembpaH B OCYLLECTBIIEHMM MPOLIECCOB MNepedaynm MHGOpMauMn BHYTPb
KneTkn. YTo NOHMMAIOT nog pas3BUTMEM MEPBUYHOIO U BTOPMYHOIrO OTBETa B MpoLiecce nepeaayu
MHopmaumm B KNeTky?

UTto npeacrtaBnseT cobon MemOpaHHbIA Kackaj nepedayn BHELIHEro curHana B knetky? Kakve
npoecckl obecneynmBaloT KOMMNOHEHThLI 3TOro Kackaga?

YUto npeacTtaenatoT cobon BTOpUYHbIE MecceHaxXepbl? KakoBa nx ponb B KreTke?

Yto npeactaensaioT cobon peuentopbl? KakoBbl Mx ocobeHHOCTU? Ha kakue Tunbl nogpasgenstor
peLenTopbl, y4acTBYIOLLME B MPUEME BHELLHEro curHana B KneTky?



16. Kakne natonorvyeckme COCTOSIHUSA OpraHm3ama YenoBeka CBsi3aHbl C HapylleHWeM MnpoLLeccoB
TpaHCAYKLUMM BHELLHEro curHana B KneTky?

17. KakoBa ponb MembpaH B MHTerpauum npoLeccoB KreTovHoro metabonuama?

18. KakoBO TeopeTuyeckoe M NpakTU4eckoe 3HavyeHne NccnenoBaHW, HanpaBeHHbIX Ha BbisIBIIEHWE
MexaHM3MOB nepeaayun uHgpopmaumm B KneTky?

19. KakoBa ponb MmembpaHHbIX NMMNUO0B B Npoueccax nepeayn CUrHasnoB B KNeTKy?

20. Kakne 6enku mMembOpaH Ha3blBalOT aAre3mMBHbIMKU, KaKOBbl OCOBGEHHOCTU WX CTPOEHWUs,
Knaccudukaums u ponb B 006ecnevyeHnn MexKneTouHbIX B3anmMogencTBun?

21. Kakoe 3HauyeHne UMeKT UCCNefoBaHUSA UCKYCCTBEHHbIX MeMOpaHHbIX CTPYKTYp? KakoBbl obnactu
NX NPUMEHEHNS?

22. Yto noHmmatoT nog aacopOLUMOHHBIM MEXaHU3MOM perynnpoBaHus hepMeHTaTUBHOWM aKTUBHOCTU?

23. Kakne naTonorMyeckme COCTOsIHASI OpraHuamMa 4erioBeka CBsi3aHbl C WHTeHcudumKaumen
NEepOKCUAOHOro OKUCMEeHMs NunuaoB membpaH M obpasoBaHMeM akTMBHbIX POpM Kucnopoaa?
Kakne metoabl 1 noaxoabl MOryT OblTb MCNOMBL30BaHbI A5 UX NeYeHnss 1 NPoUNaKkTuKn?

24. ObocHywTe yTBepxaeHue: «bnomembpaHbl — HEMpPEMEHHbIE YyY4aCTHUKU COBOKYMHOCTU MPOLLECCOB
BO3HMKHOBEHUS N pa3BUTUS psaga NaTorornyecknx COCTOSTHUIM opraHM3mMa YesnnoBeKay.

25. KakoBa ponb KOMMOHEHTOB 6Guonornyeckux membpaH B peanu3auvum MpoLEeCCOB KMETOYHOM
mbenn?

26. MNepen Bamy CTOWUT 3ajaya: OLEHUTb pofb OEnKOBOMO U NUMNUOHOIO MWKPOOKPYXKEHUS B
bYHKLMOHMPOBaAHUN  ONUrOMEpPHbIX MeMOpaHHbix AT®das. Kakoro poga 9KCNEepUMEHTbl Bbl
nnaHupyeTte npoeecTu 1 noyemy? Kakve gaHHble MOryT ObITb MOMyYeHbl BaMun?

27. Kakue meTopbl MOXHO UCMNONb30BaTh ANA MAEHTUUKALMN MeMBPaHHbIX KOMMIOHEHTOB?

28. EcTb nn pasnuuusa mexay peuentopaMmy CUrHanTpaHCOYKTOPHbIX CUCTEM KINETKU U peuenTopamu,
obecneynBaloLLIMMU MEXKINETOYHbIE KOHTaKTbI?

29. Kakne naTtonornyeckme COCTOSIHUSI OpraHu3ama 4YerioBeka CBsA3aHbl C HApYLUEHUSIMU CTPYKTYpPbl 1
DYHKLMN MEMBPaHHbBIX KOMMNOHEHTOB?

30. MNouemy TpaHcnopTHeleATda3sbl Ha3bIBAKOT NUNUA3aBUCUMbIMKU hepMeHTaMm?

31. Kakune y4eHble BHECNM BKIaZ B pa3BuMTME TEOPETUYECKUX NPeACTaBNEHNA O CTPYKTYPE U PYHKUUAX
BruomembpaH?

32. KakoBa ponb NIOMUHECLLEHTHOro MeToaa B nccnegosaHnsx buomembpaH?

33. MoyemMy wnccnenoBaHus CTPYKTYpbl U byHKuMin OBromembpaH Heobxogumbl ANs  pasBUTKA
onomeguLMNHBI?

34. Yem oTnuyaloTcs Apyr ot gpyra MemopaHbl 3pUTPOLUTOB U NENKOLUTOB?

35. C kakom uenbio B MembpaHonornM npumeHsitoT geteprentol? KakoBa mx npvpoga u MexaHu3mbl
OencTBUst Ha MeMBpaHHble CTPYKTYpbI?

36. UTO 03Ha4aeT TEePMUH «AMHAMNYECKOE COCTOsIHME» MeMOpaHHbIX KOMNOHeHTOB? Kakue akTopbl
BNUSOT HA OMHAMUYECKOE COCTOsAHME MeMBpaHHbIX BEnkoB 1 NMNMAOB?

37.YeM BHYTpPEHHssT MUTOXOHApuanbHas MeMOpaHa oOTnuMyaeTcsa OT ApyrMx TUnoB MembpaH
3yKapuoTUYeCKNX KneTok?

38. KakoBa ponb akTuBHbIX hopm kucrnopoga B hyHKLMOHUPOBaHUN BuomemobpaH?

39. B 4em COCTOMT aKTyanbHOCTb WU3Yy4YeHUS MEXaHW3MOB TpPaHCNopTa BeELIeCTB U WMOHOB 4epes3
mMembpaHy? KakoBbl 0611acT NPakTU4EeCKOro UCMorb30BaHNS Pe3yNbTaToB 3TUX UCCIEJ0BaHUA?

40. MNMo4emy uvccnenoBaHWs CTPYKTYpbl U yHKUMIA ©BuomemOpaH BaxHbl Ans dapmakornorun u
dapmaunn?

OueHka 3HaHW, YMEHUI N HaBbIKOB, XapaKkTepuayoLmnx atanbl GOPMMPOBaHMA KOMNETEHLMI B paMKax
N3y4eHns OUCLIMNIUHBI, OCYLLLECTBIISAETCA B XOA€E TeKyLLen U NPOMEXYTOYHOM aTTecTaunn.

Tekywaa atrectaums NpoBOAUTCA B COOTBETCTBUM C [lonoxeHmem O Tekyllen aTTectauum
obyvalowmxcs nNO  nporpaMMaMm  Bbicwero obpasoBaHus  BOpoHeXckoro - rocygapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTrectaumst NpoBoANTCS B popMax: YCTHOro onpoca (MHAMBMAyanbHbIA Onpoc,
dpoHTanbHas beceaa, goknagbl); MMCbMEHHbIX PaboT (KOHTPOMbHbIE PaboTbl, TECTUPOBaAHUS).

lMpomexyToyHas aTTecTtaums NPoBOAUTCH B COOTBETCTBMU C [1ONOXEHNEM O MPOMEXYTOYHOM
aTTecTauuy obyyaroLmxcsa no nporpaMMmam BbicLlero obpasoBaHus.

KOHTpOnbHO-M3MepUuTenbHblIE MaTepuarnbl MPOMEXYTOYHOM aTTecTaumm BKMYawT B cebs
TeopeTnyecKne BOMPOCHI, NO3BOMSAOLWINE OLEHUTb YPOBEHb MOSTyYeHHbIX 3HaHuW. [pu oueHuBaHuK
NCMNonb3yeTCcsl Ka4eCTBEeHHas LUKana oueHoK. Kputepum oueHnBaHns npuBeaeHbl HUXe.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (MK LWKanbl U KpUTEPUM OLIEHNBAHMS)
Ons oueHMBaHMS pe3ynbTaToB OOYYeHWs Ha 3a4yeTe WCMOMb3YTCsA Ccrieaylolue rokasaTenu: BriageHve
TEOPETUYECKMMU OCHOBAMM AUCLMMIIMHBI, CMOCOGHOCTE MIIIOCTPUPOBAaTh OTBET NpuMepamu, daktamu, AaHHbIMM
Hay4YHbIX WCCredOBaHWIA, TMNPUMEHEHWE TEeOpeTMYEeCcKUX 3HaHWiM no 6uoduanke MembpaH B  Hay4HbIX
nccrneaoBaHusIX Ans U3y4YeHUs CTPYKTYPHO-(PYHKLUMOHANBHOTO COCTOSIHUSE MeMBpaH KIeToK U MX KOMMOHEHTOB B



HOpMe, Mpy BO3OENCTBUM (PUSUKO-XMMUYECKUX areHTOB W pasBUMTUM NaTOMNOrMYecKMX COCTOSIHUM opraHu3ma
Yyenoseka.

[nsa BbicTaBneHns 3ayeta He0GXOANMO BbINONHUTE NlabopaTopHble paboThl.

[nsa oueHnBaHUA pe3ynbTaToB 0Oy4YEHMS HA 3a4eTe NUCMOMb3YeTCs — 3a4YTEHO, HE 3a4TeHO.

CooTHoLlleHWe nokasaTenemn, KpUTepreB U LLIKanbl OLLeHMBaHUA pe3ynbTaToB 00yveHus

20.2. NpomexyTo4yHas atrecTayus

[MpomexyToyHaa aTTectaumss MO AUCUMMINHE OCYLECTBMNAEeTCA C MNOMOLUbI0 Cnegyowmnx

OLEHOYHbIX CpeacTB:
MNepeyeHb BONPOCOB K 3a4eTy:

Ne n/n MNepeyeHb BOnpocoB
1. OnpepgeneHune n pyHkuMM buomembpaH. ictopus memopaHonornu.
) MeToabl nccnegosaHus Guomembpan: Gruoxmmmnyeckne, GU3NONOrMYeckne, UMMyHOornMyeckme,
' reHeTmnyeckune, buodgumanyeckme. VIx xapakrepumcrumka.
Bruodmandeckne meTogbl MccnegoBaHust  MemOpaH: andpakuuoHHble  (PEeHTreHOBCKas
andpakuns, gudpakumss HEeNTPOHOB); pPe30OHAHCHble (SAEPHbIN  MarHUTHbIM  PEe30HaHC,
3MNEKTPOHHbIA MapamarHUTHbIN  pe3oHaHc); onTuyeckne (abcopbumoHHas CneKTPOCKoNus,
dnyopecueHuns n Meton ryopecLeHTHbIX 30HOO0B, AWUCMEPCUS OMTMYECKOrO BpaLLeHUus,
KPYroBou AnXpoun3m, uHdpakpacHas cnekrpodotomeTpus); anddepeHumansHas ckaHupyoLas
MUWKPOKanopumeTpusi; METOA pagmnoakTUBHbBIX METOK;, MeTo4 MoAennpoBaHusa MembpaH.
Knaccudpumkaums, coctaB, CTpykTypa, U QYHKUMM MembBpaHHbIX nunugoB. OcoBeHHOCTH
NMNWAHOro coctaBa MemMbpaH KNeToK MPOKapWoT, 3yKapuoT M BUPYCOB.
dazoBble nepexoapl NMNUAOB B MembpaHe. JIMOTPOMHbIN M TEPMOTPOMHbLIME3OMOPHU3M
5. nunugos 6uomem6paH. KnHkn, mexaHnsm nx obpasosaHuns. CTpykTypHas acUMMeTpus Nnnaos.
CBs3b Mexay asoBbiM COCTOSHUEM NUMMA0B U DYHKLUMEN MeMOpaH.
6. Knaccudmkaums, cTpykTypa, pyHKUMKN 1 nokanusaums meMmbpaHHbIX Genkos.
CTpyKTYpPHO-(PYHKUMOHArbHAA OpraHn3aumss mMemOpaHHOro Kapkaca 3pUTPOLMTApHON KIeTKW.
7. XapakTepucTMka OCHOBHbIX GEnkoB apuTpouMTapHOM MembpaHbl: CnekTpuHa, akTuHa, Genka
nonochbl 3, rMMKkoopu1HOB 1 Ap.
Xapakrepuctuka yrneBogHbIX KOMMIOHEHTOB BuomemGpaH.
CTpykTypa 1 yHKUUN Nra3maTmyeckmx MeMmbpaH Ha npumepe membpaH 3pUTPOLINTOB.
OcoBeHHOCTN MEXMONEKYNAPHbIX B3aMMOOEWCTBMA B MembpaHax. ®Pusmyeckne OCHOBBI
BHYTpMMeMOpaHHbIX B3aumoaencTBui. Jlnnua-nunuaHele, 6enok-nunugHele n 6enok-6enkosble
B3anMOAencTBus B MembpaHax, ux ponb B (PYHKUMOHMpoBaHWM GuomembpaH. NoHATMe o6
aHHynsApHbIX Tunugax. NoHaTve o padTax.
Pa3BuTe npencrtaBneHuii 0 CTPYKTYPHOW opraHmsauum Guomem6bpaH. Mogenu 6uomem6bpaH:
Hannannu un [aBcoHa, PobeptcoHa, 3uHrepa n HukonbcoHa, KoHeBa 1 coTp. 1 ap.
WNckyccTBeHHble MeMBpaHbl, IMNOCOMbI U NPOTEONUMOCOMbI, MeTOAbl UX MOSy4YEeHNs, CTPOEHWE,
12. CBOWCTBA, NPMMEHeHWe B pa3nunyHbix obnactax 6uonorum n MeauumHbl. B3aumopgencteue
NMNOCOM C KNeTKaMMu.
OO6Lan xapaKkTepucTvka NpoLEeccoB TPaHCMOPTa BELeCTB Yepe3 membpaHy. [BmxyLine cunel n
13. MEeXaHn3Mbl MeMOpaHHOro TpaHcnopTa. TepMOoAMHaAMUYecKMe YpaBHEHUS W KpUTepuu
NpoLEeCcCCOB MACCMBHOIO M akTMBHOrO TpaHcnopTa.
lMaccuBHbIM TpaHCNopT BellecTB. [lacCMBHLIN TpaHCNOPT WOHOB. YpaBHeHus auddysuu,
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10.

11.

14. NPOHULAEMOCTM, KOHCTaHTa NPOHULLAEMOCTH.
15 MHOyumMpoBaHHbIN MOHHBIN TpaHcnopT. [NoaBmkHbIe nepeHocynku (MoHodopsl). cnonb3oBaHne
) MOHOPOPOB B MCCNegoBaHNSIX MEMOPaH 1 MeguLVHE.
MOHHBIN  TpaHCMOPT 4Yepe3 cenekTuMBHble KaHanbl. Knaccudukaumss WMOHHBLIX KaHanos.
16. CTpyKTYpHO-(PYHKLMOHAnNbHas opraHn3aums MOHHbIX KaHanoB MeMOpaH (MoTeHuMan3aBucumble
Kanuesble, HaTpueBble, KanbLMeBble KaHasbl).
17. OdunckpeTHoe onncaHwe TpaHcnopTa Yepes NOHHbIE KaHanbl.
AKTUBHbIA  TpaHcrnopT. [lepBUYHO- U BTOPUYHO-aKTMBHbIA  TpaHcnopT.  CTpykTypa,
18. .
dyHKUMOHanNbHbIE N uanko-xummudeckme ceonctea Na, K-AT®dasbl u Ca — ATdasbl.
19. MonekynsapHble OCHOBbI (DYHKLMOHUPOBAHUS CUCTEM BTOPUYHO-aKTMBHOMO TpaHcnopTa.
20. MepeHoc Yyepe3 membpaHy MakpOMOIEKY N YacTuL: 9K30LUMTO3 1 SHOOLMTOS.
21 OO6Lasn xapakTepucTvka NpoLeccoB nepegayn nHpopmauum B kneTke. [NoHATNE O NePBUYHBIX U
BTOPUYHbBIX MECCEHXepax.
29 Knaccudmkauus,, 0COBGEHHOCTU CTPYKTYPHO-CPYHKLUMOHANBLHOW OpraHvM3aumMm MemOpaHHbIX
) 6enkoB-peLenTopos.
23. XapakrepucTvka ageHunNaTumMKNasHoro nyTu nepegayun curHana B KneTky.

24. XapakTepuctnka docponHO3UTMOHOMO NYTW Nepenadn curHana B KneTky.




YyacTne KOMMOHEHTOB OMoOMeMOpaH B OCYLUECTBEHUA U PEerynnpoBaHMM MeTabonmnyeckmx
npoLieccoB B kreTke. AOCOPOLMOHHbBIA TN perynauun metabonuama. MNoHsaTue o metabornoHe,

25. dusnonornyeckoe 3HadyeHne ero obpasoBaHus. [MpOCTpaHCTBEHHO-CTPYKTYpHas opraHusauums
depMEHTHbIX CUCTEM KNETKM (Ha NpMMepe rMUKoNUMTUYeCcKoro komnnekca v uukna Kpebca).

26. MyTn HerporymopanbHOW perynsaumm yHKUUn KneTok.

27. AgresuBHble 6enkn MembpaH: MHTErpuHbl, KaarepuHbl, CeNeKTUHbI, UMMYHOrNOBYMWHBbI.

28 Ponb komMnoHeHTOB 6MoMeMOpaH B OCYLLECTBIIEHWM MEXKIETOYHbIX B3auMOAENCTBUMN.

) [MpukpenuTenbHble, 3anvparLme 1 KOMMYHUKALMOHHbIE KOHTaKTbl MeXay KneTkamu.

29. MeToabl MoanduKaumm NPUPOLHBIX U UCKYCCTBEHHbIX MeMOpaH.

30. CBoboaHO-paavKanbHOe MNepoKCUZHOe OKUCIeHWe nNunMaoB MembpaH B HOpMe W npu
naTonornyeckmnx npoLeccax.

31. AKTMBHbIE (POPMbI KMCIIOPOAA, MexaHn3M nx obpasoBaHusi, CBOMCTBA, NyTWN yTUnm3auuu, ponb B

perynmpoBaHumM MeTabonmyecknx NnpoLieccoB B bnocncremax.

AHTUOKCMAAHTBLI, UX Krnaccudukaums, nokanuvsaumsa, CBOWCTBA, MeXaHM3Mbl OMONormy4eckoro
32. aencteus. NoHATME O NpOOKCMAaHTax 1 OKUCNUTENBHOM cTpecce. Peaokc-perynauns — oguH u3s
MEXaHM3MOB perynmpoBaHs MeTabonmyecknx NpoL,eCccoB.

KnetouyHas rmbenb. Anonto3. Hekpos. Aytodarms. Ponb komnoHeHTOB 6uomembpaH B

33. peanusaumm NpoLLeccoB KNEeToYHOM rmbenu.

34 I'IaTonormln OpraHMsmMa 4enoBeka, CBA3AHHbIe C yCureHuem w ocnabneHnem npoueccoB
) KneTo4yHon rmbenn. Perynsaumus npoueccoB KNeTovHon rmbenu.

35 OHeproconpsiralolime MembpaHbl: onpegeneHue, Knaccudukaumsi, oCOBEHHOCTU CTPOEHMUSI U
) dyHKUMOHNpoBaHUA. Conpsratowme gpakTopbl, CONpsratoLLne NOHbI.

36. BroreHes membpaH.

37. CprK'[ypHO-(byHKU,VIOHaJ'IbeIe MoaMdUKaLnm MONeKynspHbIX KOMMNOHEHTOB bMoMembpaH nocne

BO34EMNCTBUS MOHN3NPYIOLLLErO N3NYYEHUs.
38. CTpYKTYpHO-(pyHKUMOHAaNbHble MoandMKauumn MoneKkynsipHbIX KOMMNOHEHTOB OuomembpaH nocre

BO34encTBMaY P-nsnyyeHms.

KOHTpOJ'IbHO-I/I3MepVITeJ'IbHbII7I mMaTepunan anda 3adeTa BKI4aeT 2 BOMpoca n3 nepevyHAa Bonpocos and
3aveTa.

I'Ipumep KOHTPOJIbHO-U3MEepUTEJSibHbIX MaTepunanoB K npome)KyTquoﬁ aTTecTtauumn

YTBEP>XOAKO

3asegyowmn kadegpon
Ornodunsnku 1 GMoTEXHONONN
B.I". ApTioxoB

29.05.2023

HanpasneHue 06.04.01 buonoaus

Oucunnnuna 61.8B./]B.05.01 buogusuka membpaH
dopma obyyeHus oyHas

Bua koHTpons 3avem

Bug atTecraunm npomexymoyHas

KoHTpornbHO-n3mMepuTenbHbin matepman Ne 1
1. MeTO,D,bI nccecnegoBaHUA 6MOMeM6paHZ 6VIOXI/|MI/|‘~IeCKI/Ie, (bI/I3I/IOJ'IOFVI‘-IeCKVIe, MMMYHOJOrn4eckume,
reHeTn4yeckue, 6I/|O(*)I/|3I/I‘-IeCKMe. Nx XapakrtepucTtuka.
2. Matonorum OopraHnaMa d4ernoBeka, CBA3aHHble C YCUINEeHueM Mu ocnabneHnem npoueccos KNeToYHOMN
rmbéenu. Perynsums npoueccoB KNeTo4YHon rudenm.

Mpenogaeartenb E.A. KanaeBa




