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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

61.B.[1B.05.01 Buodumsnka membpaH

1. Koa u HaumeHoBaHuMe HanpasneHusa noarotoBku 06.04.01 buonorus

2. Mpodunnb noarotoBkn bruodusmka, NeHeTrka, Meguko-buonornyeckme Hayku
3. KBanudumkaumsa BbINyCKHMUKA: Marnctp

4. dopma oby4YeHUA: ovHas

5. Kachegpa, oTBevawLan 3a peanmsauuio gucumnnuHbl: kacdegpa 6nodumsnkm n
onoTtexHonormm

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

7. PekomeHgoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MEAMKO-OMONOrn4yeckoro dakynbteTta
04.03.2025 r., npoTtokon Ne 5

8. YuebHbIn roa: 2025/2026 CemecTp(bl)/TpumecTp(bl): 2



9. Llenn n 3apaym y4e6HON ANCUUNIIUHDBI

Llenbio gMcumnnuHbl SBASIETCA OCBOEHME COBPEMEHHbIX NPeacTaBreHnin 0 CTPYKTYPHON
opraHusauum KOMNoHeHToB BuomemMbpaH U MexaHnamax ux yHKLMOHUPOBAHUS B HOpMeE, Npu
BO3OENCTBUN  (PU3UKO-XUMUYECKMX (PAKTOPOB U  pasBUTUM  NATOSIONMYECKUX COCTOSIHUM
opraHusma.

3adayu y4ebHoU OuCyunuHbI:

- U3y4nTb Kraccugukaumio, cocTaB, CTPYKTYPY, (PU3UKO-XMMUYECKME CBOWCTBA, OYHKLUMUU
KOMMNOHEHTOB MeMbpaH, 0COGEHHOCTN UX MEXMONEKYNSPHbLIX B3aUMOAENCTBUI;

- 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 y4yeb6HOM AncuunnuHbl B cTpykType OOI: gucuunnmHa no Beidopy.

[Ana ocCBOEHUA AUCUMMAMHBI CTYOeHTbl OOIDKHbl UMETb MNpeacTaBfieHUs O  CTPYKTYPHO-
YHKUMOHANBbHON OpraHu3aumMm OMONorMyeckux MOoSeKkyrn, CTPOEeHUM WU (PYHKUUAX KINeToK —
OOBEKTOB Hay4yHbIX WUCCNeaoBaHWn, U3NKO-XMMUYECKUX MEeTOA4ax aHanu3a COCTOSHWUA
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 | AHanuaupyeT n 3HaTb: COBpPEMEHHblE MNpeacTaBneHnss o
nnaHvpoBaTtb paboTy obpabatbiBaeT CTPYKTYpPHOW  OpraHusauum  KOMMNOHEHTOB
1 BbIGUpaTh MeToapl WHopMaLMIO No H6uomembpaH n MexaHu3Max nx
peLueHus TemaTuke YHKLMOHUPOBaHUS B HopMe, npu
nccriefoBaTenbCKUX uccregoBsaHvsa B BO3JENCTBMN (DU3NKO-XUMUYECKNX (PaKTOpOB
3agay agekBaTHo BblGpaHHOM obnacTtu n passutum  paga NaTosIorM4YecKmx
MOCTaBMNEHHbIM LIEeNsM HayK, B TOM 4ncre Ha COCTOSIHMI OpraHn3mMa.
C Y4ETOM LLUMPOKOrO MEeXONCUUMITMHAPHOM | YMETb: ucnonb3oBaTb TeopeTnyeckue
NOHVMaHUS YPOBHe 3HaHuA B obnactm 6uodmsmkn membpaH B
npodeccrnoHanbLHoOn Oyaywen npodgeccuoHansHom

obnacTtu n/vnu
obnacTtu oby4eHus, B
TOM Yucne Ha
MeXaNCLUMINHAPHOM
ypoBHe

OesTenbHOCTU, CBA3AHHON C UCCreaoBaHMEM
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 COCTOSIHUSI B HOpMe, Mpu
BO34ENCTBUN (PUBNKO-XMMMYECKUX (PaKTOPOB
M  pasBMTUM NATONOTMYECKNX COCTOSHUN
opraHmsma 4YernoBeka.

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

dopmMa NpoMeXyTO4YHOM aTTecTauun 3zavem
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13. TpyaoemkocTb No Buagam y4yebHom paboTbl

TpynoemMKkocTb
Bug yyebHoi paboTbl Bcero Mo cemecTpam
2 ceMecTp
AyanTOpPHbIE 3aHATUSA 16 16
nekuunm - -
B TOM YmChe: npakTnyeckme - -
nabopartopHbie 16 16
CamocTosaTenbHas paborta 56 56
B TOM Ymncne: KypcoBas pabora (npoekT)
dopma NPoOMEXYTOYHOM aTTecTaumnn
(3k3ameH —  4ac.)
UToro: 72 72

13.1. CopepxaHue AUCLUNIUHDI

Peannsauus
pasgena
Ne n/n Haumerosakue pasnena CopepxaHve pasgena aMCunnimHbl ANCLMNINHBI C
ANCUMNIUHBI NOMOLLbI0
OHNawH-Kypca,
QYMK*
3. labopaTopHble 3aHATUSA
1 BeeneHve B 6rocdunsmky 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

(peHTreHoBckas andpakuuns, audpakums HEUTPOHOB);
pe3oHaHCHble  (A4epHbld  MarHUTHbIN ~ PEe30HaHC,
3NEKTPOHHbIV NapamarHUTHLIN pe30oHaHC); oNTU4eckme
(abcopbuunoHHas cnekTpockonusi, cryopecueHums u
MeTon  ryopecueHTHbIX  30HAOB,  Aucnepcus
ONTUYECKOr0  BPALLEHUHA,  KPYroBOW  OAUXPOU3M,
WH(pakpacHas cnekTpodoTomeTpus);
andpdepeHumnansHas CKaHupyoLas
MUKPOKaNoOpUMETPUS; MEeTO4 PagvmoakTUBHBIX METOK;
MeTO4 MOAENMpPoBaHNa MemoBpaH.

BoigeneHve n pasgeneHune BrnomembpaH.
MoeHTndukaums membpaH. BblgeneHne membpaH
aputpouuToB. OnTudeckne MeTodbl MCcnegoBaHUS
MembpaH. 3OneKTPOHHO-MUKPOCKOMUYECKME MeToabl
nuccnegoBaHus MembpaH. MpoToyHas
UUTONYyopUMETPUS B KccnegoBaHnM OruomembGpaH.
driyopecueHTHas.MUKPOCKONUS B UCCRegoBaHum
mMembpaH.

hp?id=7274

2 CTpyKTypHO-
dyHKUMOHanNbHas
opraHu3aumst KOMNOHEHTOB
ovnomembpaH

Knaccudpukaumusa, cocrtas, CTPyKTypa, M YHKUUK
MeMOpaHHbIX nunuaos. da3oBble Nepexoabl NUNUAOB
B mMembpaHe. JTnoTponHbIn "
TEPMOTPONHbINMe3oMOpn3M NUNMaoB GuomembpaH.
KuHkn, mexaHmsam wnx obpasoBaHuda. CTpykTypHas
acummeTpust  nunugoB. CBaAsb  mexay asoBbiM
COCTOSIHMEM  NUNUAOB U byHKUMERn  MembpaH.
Knaccudpmkaums, cTpyktypa, OyHKUMM 1 NoKanu3aums
MemOpaHHbIX ©GenkoB. CTpyKTYpHO-GYHKLUMOHanbHasi
opraHu3aums MembpaHHOro kapkaca 3puUTPOLUTapHOW
KNeTKu. Xapakrepuctumka OCHOBHbIX 6enkoB
apuTpoUMTapHON 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

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




MemMOpaHax. ®Pusnyeckmne OCHOBbI BHYTPUMEMOBPaHHbIX
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 opraHusaummu
6uomembpaH. Mopgenu 6GuomembpaH: [daHuannum wu
HaBcoHa, PobeptcoHa, 3uHrepa u HwukonbcoHa,
KoHeBa u coTp. 1 ap.

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

MemOpaHHbI TpaHCcnopT

O6waa xapaktepucTuka MpPOLLECCOB TpaHcnopTa
BelecTB 4epe3d wmembpaHy. [Bwxywue cunbl U
MEXaHU3Mbl MeMbpaHHOro TpaHcnopTa.
TepmoguHamuyeckne  ypaBHEHUS U KpUTEpUMU
NpoOLIECCOB MAaCCMBHOMO W aKTMBHOIO TpaHcnopTa.
[MaccuBHbIM ~ TpaHCMOPT  BELLECTB. MaccuBHbIN
TpaHcnopT MOHOB. YpaBHeHus onddysnm,
NPOHMLIAEMOCTH, KOHCTaHTa NPOHNLLAEMOCTH.
MHOyunpoBaHHbIA MOHHbLIM  TpaHcnopT. [MoaBwKHbIE
nepeHoCHMKN (noHodpopsl). VMcnonb3oBaHue
MOHOOPOB B MCCMEOOBaHMAX MeMOpaH 1 MeauLUVHE.
MOHHBbIM  TpaHCMoOpT 4epe3 CenekTUBHbIE KaHanbl.
Knaccudpumkaumsa  moHHbIX  kaHanoB. CTpyKTypHO-
dYHKUMOHANbHaa OpraHu3aumMsi WOHHBLIX  KaHaroB
memOpaH (moTeHunansasMcUMble Kanuesble,
HaTpueBble, KanbuMeBble KaHanbl). [nckpeTHoe
OnucaHwe TpaHcrnopTa 4Yepe3 WOHHble  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 MembpaHy MakpOMOMEKyNn M YacTuL: 3K30LUTO3
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
WHopMaLnn 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 HerMporymopanbHOWn perynaumm pyHKLMIN KNeTok.
OnpepgeneHne ypoBHA WOHOB KamnbUWS B KMeTKax 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 KOMMOHEHTOB 6rnomembpaH B
OCYLLECTBMEHUMN U perynupoBaHun MeTabonunyeckux
npoLieccoB B kneTke. AQCOPOLMOHHBIA TUN perynauum

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

hepMEHTHbIX ~ CMCTEM  KneTkm (Ha  npumepe
rMUKONUTUYECKOro Komnnekca w  uukna Kpebea).

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: MHTErpuWHbI,

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 obpasoBaHus, CBOWCTBA,
nytm  ytunusauum, ponb B perynupoBaHun
meTabonuyecknx  npoueccoB B  Buocuctemax.
AHTUMOKCMAAHTBI, UX Knaccudukaums, nokanusaums,
CBOWCTBa, MexaHu3Mbl Ouonornyeckoro [encTBus.
[MoHATHe 0 NpooKcMaaHTax U OKUCIIUTENbHOM CTpecce.
Pepokc-perynaums -  oguMH M3 MeXaHU3MOB
perynmpoBaHus MeTabonm4ecknx npoLLeccoB.
MaTonoruu opraHusma 4ernoBeka, CBs3aHHble C
WHTEHCUpMKaumen cBOOO4HO-paanKanbHbIX
npoueccoB. KnetoyHasa rmbenb. Anonto3. Hekpoas.
Aytocparna. Ponb komnoHeHTOB 6GuomembpaH B
peanusaummn NpoLLeccoB KneToyHom rmbenn.Matonoruu
opraHusama 4ernoBeka, CBSI3aHHble C YCWUMEHWEM U
ocrnabneHneMm  MpoLEeccoB  KNETOYHOW  rmbenu.
Perynauusa npoLieccos KNeTo4YHOn rmbenu.
MMmmyHonaTtonornn,  cBsidaHHble  C  HapylleHnem
CTPYKTYpbl M YHKUMA MembpaH KIeTok 4enoBeka.
[MaTtonorMn 4enoseka, CBA3a@HHble C HapyLleHUsMU
WOHHOrO romMeocTtasa Knetok W ¢YHKUUOHUPOBaHUSA
MeMOpPaHHbIX TPAHCMOPTHbLIX CUCTEM.

WccnepoBaHue WHTEHCUBHOCTM cBobogHo-
paguKanbHbIX npoLLeccoB Ha NOBEPXHOCTYU
SPUTPOLMTAPHBIX M NUMAOUUTAPHBIX  KMETOK.
MccnegoBaHne ypoBHSA aHTMOKCUMOAHTHBIX (hepMEHTOB
3pUTPOLMTOB M NUMAOLNTOB MOCMNe BO3AENCTBUS
HM3NKO-XUMUYECKNX dakTopos. WccnepoBaHue
aHTupagukansHon aKTUBHOCTU nekapcTBEHHbIX
npenapaTos. WccneposaHue CTPYKTYpHO-
PYHKUMOHANbHBLIX  MOAUMUKALMIA  3PUTPOLIUTAPHbBIX
MembpaH B NPUCYTCTBMU NIEKAaPCTBEHHbIX NpenapaTos.
WccnegoBaHne mapkepoB anonto3a  nvMmdouumToB,
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 Moaudmkaunm
MOJIEKYIAPHbIX ~ KOMMOHEHTOB  GuomembGpaH nof
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
«Bunoduamka
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 61uodunsmky

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
B3aUMOAENCTBUSAX

MeauumHcKme acnekTbl
orodunsnkm membpaH

MexaHu3mbl gencTeusi
PUINKO-XMMUHECKNX
(hakTOpoB Ha MeMbOpaHHbIe
CUCTEMBI

WNToro: 16 56 72

14. MeTogM4yeckue yKkasaHus Ansi 06y4aroLwmxcs N0 0OCBOEHUIO AUCLUNIIUHDI:

NsyyeHne aucumnnuHbl «buodmanka membpaH» npegycmatpvBaeT npoBeAeHne nabopaTopHbIX 3aHATUR U
caMoCTosATENnbHYl0 paboTy cTygeHToB. BbinonHeHve nabopatopHbix paboT u  camoctodATenbHas paboTta
OCYLLECTBMAKTCA C MCMNONb30BaHNEM Y4YeOHbIX MOCOOMN, ykadaHHbIX B M.15 u n.16. CTygeHTbl BbIMOMNHSAOT
nabopaTtopHble paboTbl, OTBEYAlOT Ha TECTOBblE 3a4aHuUs, BbIMOMHAIOT 3a4aHns TeKyLen aTTectaumu.

CTyaeHTbl camocToATeNbHO NpopabaTbiBaloT M ycBauBalOT TeOpeTUYecKne 3HaHWs C MCMOoNb30BaHWEM
pekomMeHAyeMon yyebHon nuTepaTtypbl, y4ebHO-MeToanYeCcKnx Nocobmin, CornacHo ykasaHHOMY crnucky (.15 un
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 ¢ Ouonormdecknmmn obbektamu, nabopaTtopHbiM ob6opygoBaHMEM U
WHCTPYMEHTapMeM, CaMOCTOSTENbHO  OCYLECTBASIT  3KCMEPUMEHTbI,  PErMCTPUPYIOT,  aHanuM3upylT U
WHTEPNpeTUpyIoT pesynbTaTel Guodunsmnyeckmx nccnegoBaHni MemOpaHHbIX KOMMOHEHTOB KrneTku. PesynbraTbl
yyebHo-nccnegoBaTensckon paboTbl, BkMYas HeoOXOAMMble pacyeTbl, 3akMYeHUs M BbiBOAbI, OTBETbI Ha
BoMpockl (3agaHus) odopmMnsaoTca B paboden TeTpaau cTygeHTa B BuAe MpoTokomna uccnegosaHus. B koHue
nabopaTopHOro 3aHATUS pe3ynbTaTbl U MmaTepuansl y4yebHO-nccnegoBaTenbCcko paboTbl AOKMadblBalOTCA
npenogasartento, nNpu HeobxoaumocTu obcyxaatTca B rpynne (oTtyeT o nabopaTopHoM 3aHATUM). B cniydasx
npornycka nabopaTtopHOro 3aHATUA NO KakMM-Nnbo npuyvHaMm CTydeHT 06si3aH ero camoCTOATENbHO BbIMOMHUTD
nof KOHTPoONeM npenofasaTtens Bo BpemMs UHAMBUAYaTbHbLIX KOHCYNbTauui.

Tekywas aTrectaums obecneymBaeT NPOBEPKY OCBOEHUs1 y4ebHOro marepvana, npuvobpeTeHust 3HaHuNm,
YMEHMN W HaBbIKOB B Mpouecce ayauMTOPHOM W CaMOCTOSTENbHOW paboTbl CTyAeHTOB, (OpMUPOBaHWSA
KOMMeTEeHUUN.

Tekywas atTectaumsa no gvcumnnuHe «buodusnka membpaH» nposoamTca 1 pasa B cemectp. Tekywme
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 no Temam nabopaTOpHbIX 3aHATMW, CaMOCTOATENbHO OCBavBaloT
NOHATUWHBIN annapar.

lMnaHupoBaHWe 1 opraHuM3aums TeKyWux aTTecTaumn 3HaHWW, YMEHWA U HaBbIKOB OCYLUECTBISETCH B
COOTBETCTBMU C copepxaHuem paboyen nporpammbl M KaneHgapHO-TeMaTUY4eCKUM MNNaHoOM 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 3HaHUA, YMEHUIN N HABbIKOB ODyYaloLLMXCa ABMSETCS 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 unu B cryxby TeXHUYECKOW NoaaepKKM.

2. N3yuntb MHTepdpelic Kypca, 3HaTb crnocobbl B3anmoaencTBust ¢ npenogaBaTtenem B pamkax JYK:
coobLeHne Ha popymMe, oTrpaBka NIMYHOTro COOBLLEeHUS, YaT.

3. OsHakomMuTbCA C Uenbld U 3agadyamu AUCLUMNNWHBI, nepedyHemM (OPMUPYEMbIX KOMMETEHUUA W
pe3ynbTaTtoB 06ydYeHus, NporpamMmmon AMCLMNNWHLI, KaneHaapHbIM NNaHoM, TPAeKTOpUen OCBOEHUS AUCLMNIUHDI,
KOMMMEKCOM BONPOCOB 1 TpeboBaHUn A4S NPOMEXYTOYHON aTTecTaummn.

4. O3HaAKOMUTbLCA C MNepevyHeM OCHOBHOW W AONOSMHUTENbHOW nuTepaTypbl, a Takke CrMCKOM
3MNEKTPOHHbIX 0BpasoBaTeribHbIX PEecypcoB, HEODXOAMMbBIX OIS OCBOEHMS AUCUMnnuHbL. [lonyunTb AocTyn 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. MexaHu3mbi knemoyHoU euberu: anonmos, aymogaausi, HEKpOo3:

2 yyeb.nocobue / M.A. HakeacuHa, B.I". Apmioxos. — 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: cmpyKkmypHas opa2aHu3ayusi, 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 : 8 2 m. T. 2: bBuoghusuka KremouHsbIx 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 ¢pyHkuyuu / P. FeHHuc. — 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 — QYMK «buogbusuxka membpaH» Ha rinamgopme

«3nekmpoHHbIU 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. MexaHu3mbI kiiemoyHoul aubenu: anonmos, aymoghazusi, HeKpPOo3:

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.eoc. yH-ma, 2000. — 296 c.

17. OOpasoBaTesfibHble TEXHONOrMU, MUCNONb3yeMble NpuU peanusauum Yy4yebHOWM
AUCLUMNIINHBLI, BKIOYasa AUCTaHLMOHHble oOpasoBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe O06y4eHue):

OcBoeHve copepaHus AWCLMUMMMHBI OCYLLECTBSIETCS C MCMOMb30BaHWEM AMCTAHLMOHHBLIX 0GpasoBaTefbHbIX
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. MaTepuanbHO-TeXHU4Yeckoe obecneyeHme AUCUUNIINHLI:

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

CneuvanunsmpoBaHHas mebenb, nabopatopHas nocyga, pH-metp noptatusHbeii HI83141, mukpockonsl Mukmeg,
Cnektpodotometp [13-54-00 YO, nporpammMHO-METOAMYECKUA KOMMIEKC OvMoXMMuniom.aHanusa, ueHTpudyra
Eppendorf, wenkep-nHkybatop ans nnaHweta EImi SHAKER ST 3

19. OueHo4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOEHMs obyvarlmMmuca ydeGHOro 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 BbIBMpaTh MeToabl AHanuanpyeT u
peleHns obpabaTbiBaeT WHauemnayansHble 3agaHuns
nccrnegoBaTenbCKUX WHopMaLno No JlTabopaTtopHble paboTbl
3a7ad agekBaTHO Temartumke TecToBble 3agaHUA
NOCTaBEHHbIM nccnenoBaHus 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

NHaunkaTop(bl)

NpoLeCcCoB B KIieTke

3aga4 ageksaTHo

NOCTaBJIEHHbIM

nccnegoBaHus B
BblOpaHHON

Ne pasgena
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 un
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 BbIGMpaTb 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 MHopmMaLuno no Bonpocbkl AN KOHTPOMNbHbIX
MeTabonmyecknx
nccnenoBaTenbCKux Temarumke pabot




HanmeHoBaHue

MexaHun3mbl
AencTemsa uamnko-
XUMUNYECKMX
daKkTopoB Ha
MeMbpaHHble
cucTeMbl

peweHna
nccrnenoBaTenbCKUx
3aay afeKkBaTHo
NOCTaBJl1IEHHbIM
Lensm ¢ yyeTom
LLIMPOKOTO
NOHMMaHUs
npodeccuoHanbHon
obnactu n/nnu
obnactn obyyeHus, B
TOM 4ucre Ha
MeXANCUUMNNIMHAPHO

AHanusupyert 1
obpabaTbiBaeT
WHopmauuo no
TemaTtuke
nccrnegoBaHns B
BblGpaHHOM
obnacTtu Hayk, B
TOM YuCne Ha
MEXAUCUMNANHAPH

OM YPOBHe

M YpOBHe

NHaunkaTop(bl)
Ne pasgena
KomneTteHums (1) OOCTUXEHUs! OueHouHble cpeacTBa
n/n ONCLUUNINHbI
KOMMeTeHL MK
(mogyns)
LensMm ¢ y4eTom obnacTtu Hayk, B
LLIMPOKOTO TOM YucCne 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:
peLueHns
AHanuanpyert un
nccrnegoBaTenbCKUX
obpabaTbiBaeT
3agay agekBaTHo
MHdOPMaLNIo No
NnocTaBMneHHbIM TeMATUKE MuouBmayanbHble 3agaHns
Ponb membpaH B Lensm ¢ y4eTom TecToBbIE 3a8aHUSA
nccrnegoBaHust 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
MeXaNCUnnImMHapHO
M YpOBHe
MK-1: CnocobeH
nnaHmpoBaTb paboTy
1 BbIGMpaTh MeToabl
P A MK-1.1:
peLleHuns
AHanusupyet 1
nccregoBaTenbCKux
obpabaTbiBaeT
3ajay agekBaTHo
MHopMaLuto Nno WuouBmayanbHble 3agaHns
NnocTaBMneHHbIM
TemaTtuke JlTabopaTtopHble paboTbl
MepgmuunHckme Lensm ¢ y4eTom
nccrnegoBaHus B TecToBblE 3agaHUA
7 | acnekTbl GMon3nKM LLIMPOKOTO _
BblGpaHHoOW Bonpocbl 4ns KOHTPOSbHbIX
membpaH NOHUMaHUS
o obnacTu Hayk, B pabot
npogeccuoHanbHomn
TOM 4ucne Ha
obnactu n/nnu MEKOMCLIMIMHADH
obnacTtun obyyeHus, B P
OM YPOBHEe
TOM 4ucre Ha
MEeXONCUUMIMHAPHO
M YpPOBHe
MK-1: CnocobeH
nnaHmposaTb paboTy
1 BbIBpaTe MeToabl MK-1.1:

MHauemnayansHble 3agaHuns
JTabopaTtopHble paboTbl
TecToBble 3adaHusA
Bonpocbl Anst KOHTPONbHbIX
pabort




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 CcpeAcTBa M MeToAMYeCKMe MaTepuanbl, onpepensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKywWwmMn KOHTPONb yCNeBaeMocCTun

KoHTpornb ycnesaeMocTv No AUCLMMINHE OCYLLECTBNSETCS C MOMOLLBIO CReayoLwmx OLEeHOYHbIX

cpencrTs:
MHONBUAYAJIbHbLIE 3A0AHUA

CamocToaTensHO M3y4nTb NuTepatypy M cocTaBuTb pedpepat (0630p) C  3akMOYEHUEM U CMMCKOM
MCMOMb30BaHHbIX WCTOYMHMKOB (TeMbl npuBedeHbl Huxe). B pedpepate cTymeHTbl [OMKHBI UCMOMNb30BaThb
TeopeTu4eckne 3HaHus, YMEHWS W HaBblkW NO M3y4aeMOW AMCUMNIWHE ANSA MOBbIWEHUS YPOBHS BbIMNOMHEHUS
CBOEl Hay4yHO-MUCcCrneaoBaTenbckom 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 06beKTamMmy Hay4YHbIX UCCNeAOoBaHNI CTyAEHTOB).

2. CrTpykTypHas opraHu3auuma M MexaHu3Mbl (YHKUMOHWPOBAHMSA OTAENbHbIX KOMMOHEHTOB MeMbpaH
LueneBbIX KNeTok (nMMMdOouMTOB, HENTPOMdUIIOB, 3IPUTPOLMTOB, OMYXOMNEBbIX KNETOK, renaTounToB,
HenpoHoB, GakTepwuii, npocTenwmnx, rpuboB u JApyrnx, KOTOpble SBMATCA OOBbEeKTaMu HayyHbIX
nccneaoBaHUM CTYAEHTOB; HANMpUMepP, MUTOXOHAPWK, aAep, nnasmaTnieckux memopaH un ap.).

3. CwurHanTpaHCOYKTOpHble CUCTEMbl LeNeBbiX KIeToK (NMumdounToB, HEWTpPoUIoB, 3SpPUTPOLIUTOB,
ONyXOneBbIX KMEeTOK, renatouMToB, HEWpoHOB, OakTepun, npocTenwux, rpuboB M Opyrux, KoTopble
ABMNSATCA OObEeKTamMn HayYHbIX MCCNEA0BaHNM CTyQEHTOB).

4. MexaHn3mbl rmbenun uenesbiX KNEeTOK (MMMAOUMUTOB, HEMTPOMUIOB, IPUTPOLMUTOB, OMYXONEBbIX KNETOK,
renaTouMToB, HEWpPOHOB, GakTepwui, NPOCTEMwWMX, rPUBOB W OPYrnX, KOTOpble SABNSAOTCA Ob6bekTamm
Hay4HbIX UCCneaoBaHUN CTYAEHTOB).

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

6. MonekynapHO-KNeToYHble MEXaHU3Mbl pPas3BUTUSA MaToNOrMM  OpraHu3aMa 4Yernoseka, CBSA3aHHbIX C
ycuneHvem v ocriabneHnemM npoLeccoB KreTovHow rmbenu.

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

8. MonekynsapHO-KNeToYHble MexaHu3Mbl Pas3BUTUS MNaTONMOrMA 4YeroBeKa, CBS3aHHbIX C  HapyLeHUSMU
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: ocBOEHNE MeToAa BbIAENEHUS 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, ounbTpoBanbHas bymara.

Xog paboThbi:

KpoBb ¢ aHTukoarynsHtom ueHTpudyrmposatb npu 3000 06/mMyH B TeyeHme 10 mMuH. [na3my n BepxHUn
CNowv NeNKoLMTOB OTOOpaTb MAaCTEPOBCKOWM MUNETKOM M yaanutb. QpUTPOLMTLI TPU pa3a NPOMbITb OXMaXOEHHbIM
pacTtBopoM, cogepxawmm 0,145 mons/nNaCl B 0,02 mone/n Tpuc-HCI 6ydepe (pH 7,6), kaxabii pa3 ocaxgas
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 oxnaxaeHHon po 4 °C
remMonu3npyloLLLen cpeapbl 1 BolAepxaTb NpU 3TOM TemnepaType B TeueHue 15 MuH. Nemonusat ueHTpudyrmpoBatb
Ha ueHTpudpyre npn 18000 06/MUH B TeyeHne 15 MuH. HagocagouHyo XMAKOCTb yaanutb, a ocagok membpaH
npomMbITb TpK pasa 20 o6bemamum 10 mmonb/n Tpuc-HCI 6ydepa (pH 7,6), kaxabin pas ocaxkaas membpaHbl B TOM
Xe pexume. B ganbHenwmnx akcnepumeHTax uCnonb3oBaTh CBEXENPUITOTOBIEHHYHO CYCNEH3M0 MeMbpaH.

OTBeTNTbL Ha BONPOCHI:



Moyemy aputpounTapHble MeMbpaHbl ABNASATCSA yA0BHOW MOAEnbio ANs U3YYEeHUSA CTPYKTYPbl U CBOWCTB
MeMOBpaH KneTok?

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

Kakne metogbl MOryT GbITb MCMOMb30BaHbI A5 BbIAENEHNsST 3puTpoLMTapHbIX MembpaH?

Kakne meTtogbl MCNoNb3ylT ANA M3YYEHUSA CTPYKTYPHOrO COCTOSIHUS 3pUTPOLMTapHbIX MembpaH? YTto
Mo3BOMNSAIOT UccnegoBaTb 3T MeToAbI?

Kputepuu oueHku:

Kputepusimm oLeHMBaHNst KOMNETEHUMI (pe3ynbTaToB) SIBNSAIOTCS:

- NoAroToBka K 3aHATUO (obopMneHue 3aHsaTusa B paboden TeTpagn B COOTBETCTBMM C METOAUYECKUMM
pekoMeHaaumsiMmn);

- OTBETbI Ha YCTHbIE BOMPOCHI N0 TEME 3aHATUSA 1 coaepKaHunto nabopaTopHon paboTsl;

- aKTUBHOCTb M CaMOCTOSITENbHOCTb NPU BbINONHEHUN 3a4aHWs;

- obopMreHns pe3ynbTaToB B COOTBETCTBUN C METOONYECKMMN PEKOMEHOALMAMM;

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

PaboTta cumtaeTcss BbINOMIHEHHOW W 3a4YTEHHOW, ecnu CTyAeHT B KOHUE 3aHATUA npeancrtaBusl OTHET B
COOTBETCTBUU C AaHHbIMN MeTOONYECKMMWN peKOMeHOaunaAMNn.

TecToBble 3agaHus (NpuMepbl):

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

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

OCHOBHbIMW  CTPYKTypoOOGpasylowumn nunugamm  MembpaH aBngwTca:  a)  docdonmnugel;  6)
TpUrnuuepuapl; B) KApOTUHOUAWI; T) IMULEPUH.

MNpeobnagaowmmm nunuaamMm B cocTaBe MemOpaH SBRSATCA: a) HenTpanbHble nunuapl; 6)
LBUTTEPMOHHbIE NNUABI; B) KUCIble NUNWUAbI; ) CTepouabl.

Mepexog nunugHon pasbl M3 reneodbpasHOro B >KWAKOKPUCTANMYECKoe COCTOsiHWEe CBHA3aH C @ a)
n3MeHeHneM KoHdOpMauMM  YrNEeBOAOPOAHbIX  Lene’ NuNMAHbIX — Momekyrn; ©6) ykopoyeHuem
YrneBoAopoAHbIX Lenei NUNMaHbIX Monekyrn; B) «nun-cron»-nepexoaom nUnUMAHLIX MONEeKys; )
nepexoAoM U3 MULEennapHomn dasbl NMNUA0B B reKcaroHarnbHYo.

WcknioumTensHom cnocobHOCTLIO CyLecTBOBaTb B BrAe GMMONEKYNAPHbLIX NMNUOHbBIX CIOEB B LUMPOKOM
WHTepBane TemnepaTtyp W WOHHbIX KOHUEeHTpauuh obnagaeT: a) docdaTnagnnmHosmTon; ©6)
dochaTngnnataHonamuH; B) ocdatuaunxonuH; r) KapauonunuH.

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

Bpems xun3Hm komnnekca «B6enok — aHHyNspHbIA IMnuax»: a) Mc; 6) MKC; B) C; T) u.

K nepndepnyeckum 6enkam OTHOCAT: a) MOHHbIE KaHanbl; 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) MULENTILI; T) NIMNOCOMBI.

MnasmaTnyeckne memopaHbl 3pUTPOLIUTOB 1 NMMAEOLIMTOB pasnMyaloTcs, B NepBy0 odepedb, N0 COCTaBy
n cBoncTeaM: a) 6enkos; 6) NMMNMAOB; B) yrneBodos.

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

Ons membpaHHbix GEnkoB He XapakTepHO sBreHue: a) BpalwlatenbHon Aauddysum; 6) nartepanbHon
anddysnu; B) «nvn-cron»-nepexoaa; r) CTPyKTypHOM aCMMMETPUN.

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

CeneKkTUBHBIN UILTP — 3TO OAMH U3 «KOMMOHEHTOBY: @) TpaHCNopTHOMAT®asbl; 6) MOHHOro KaHana; B)
nunuaHoro 6ucnos; r) nepudepnyeckoro MmeMmbpaHHoro 6enka.

Bbicokasi npoHnLaemMocTb NMnNuaHoro 6ucnos membpaH xapakTepHa Ans: a) MOHOB HaTpus; ) rMoKo3bl; B)
aMWHOKMCIIOT; T) XXMPHbIX KUCMOT.

[Ona  BHyTpeHHeEW  MUTOXOHOPUWAnNbHOM  MeMOpaHbl  XapakTepHO  BbICOKOE  coAepXaHue  a)
docdhaTnannxonuHa; 6) kKapaMonunuHa; B) XonectTepuHa; r) dgoctdatnannmHosnTona.

[na membpaH >XMBOTHBIX KINETOK XapaKTepHO BbICOKOE codepaHue nunuaos: a) docdaTnannxonuH +
raHrnmosvabl + xonectepuH; 6) docdatngunataHonamvH + uUepebpo3nabl + CHOUHIOMUENUH; B)
dochatnannxonmH + ocdatmannaTaHonamuH + XonectepuH; r) doccatugmunataHonamMmmH  +
dochaTnannxonuH + COUHrOMUENUH.

K nHTerpansHbIM MemMBpaHHbIM Benkam OTHOCAT: a) CNeKTPUuH; 6) poaoncuH; B) 6enok nNonocsl 3; r) akTuH;
4) rMMKOOpUH.
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28.

29.
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TonwwmHa membpaHbl B cpegHem coctasnseT: a) 10 aHrcpem; 6) 10 Hm; B) 0,1 Mkm; 1) 10 MKM.

lMonsipHble rONOBKM NMNMMAOB B MeMbpaHe 3apsbkeHbl: a) MOMoXWUTenbHOo; 6) oTpuuaTenbHO; B) He
3apsbkeHbl (HeMTpanbHbl).

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

B ocHoBe 6enok-nunuaHbix B3auMOAEeNCTBUIN B BriomembpaHax nexarT: a) ruapodobHble B3anmoaencTans;
0) anekTpocTaTuyeckne B3aMMOAENCTBMS; B) BOOOPOAHbIE CBA3W; I') KOBANEHTHbIE CBA3MW.

Bpems nepeHoca wmonekynbl occonunuga M3 OOHOro MOJSIOKEHUS paBHOBECWS B Apyroe mnpu
naTtepanbHol gudpdysun: a) 10-7-10-8 ¢; 6) 10-19-1012 ¢; B) 1-2 u.

Moo TEPMWMHOM «KMHKM» MOHMMaloT: @) obnactv MonsdApHbIX rpynn nununos; 6) u3oTponHyw obnacTb
yrneBoAOPOOHbIX Lenerd nunuaoB; B) Yy4acTOK YINEeBOAOPOAHOM LEMW, HaxoAsWMWAcs B TpaHC-
KOHdpopMauuu; ) y4acToK yrieBoAOpPOaHOM Lenu, Haxo4aLWunes B TpaHC-row-koHopmaumm.

Bonee BbICOKON NPOHWULIAEMOCTBIO ANl MOHOB M BOAbl obnagaeT: a) muuennspHaa dasa nunuaos; 6)
namennsapHas Xvakokpuctannuyeckas dasa; B) namennapHag renesas asa; r) rekcaroHanoHas gasa.
Onddysnio NOHOB B rOMOreHHOM He3apsiKeHHO meMbpaHe OnNuCbIBaeT ypaBHEHUE: a) anekTpoanddysmm
HepHcTa-lNnaHka; 6) ®uka; B) cTaumMoHapHoro noteHumnana roneamaHa-XomxkmHa.

Bug TpaHcnopTa (akTWUBHBLIA WNN NACCUBHBLIM) OMNPEAEnseTCs BENUYMHOW: a) 3NEKTPOXMMUYECKOro
noteHumana; 6) koacdpdpuunentom anddysnu; B) nUsMeHeHnem cBoboaHON SHEPrm; r) MPOHULIAEMOCTbIO.

K WOHHbIM kaHanaM, WMeKLWWM BHYTPEHHWIA CEHCOP BHELUHEro curHana, oTHocATcA: a)
peLenTopynpasnsemble KaHanbl; 6) nuraHgynpaBnseMble KaHarbl; B) MOTEHUManynpasnsemMble KaHanbl.
CeHcop BHeLUHEro curHana noTeHumnanynpaBnsieMblX HaTPUEBBLIX W KanuMeBblX KaHarnoB — CErMeHT Sa a-
cyobeanHuLbl cooepXuT BGomnblioe KONMMYECTBO OCTATKOB: a) HeWTpanbHbIX aMWHOKUCIOT; 6) KMCHbIX
aMUWHOKUCIIOT; B) OCHOBHbIX aMUHOKWUCIIOT.

CkopocCTb TpaHcrnopTa MOHOB Yepe3 MeMbpaHy ¢ ydyacTuem moHodopa coctaenset: 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 OencTBusa npeactaBnseT CobOon: a) XUPHyK Kucnoty; 6)
nonucaxapug; B) aHTUBUOTUK; I) AeTepreHT; 4) kaHanodopmep; €) noHodop.

lMepeHoc noHa yepe3 MembpaHy C MOMOLLbI0 MOHOGOPA OCYLLECTBMNSAETCS C MOMOLLBIO: @) BOAOPOAHBIX
cBsA3en; 6) KoBaneHTHbIX CBA3EN; B) MOH-ANMONbHbLIX B3AaUMOAEVCTBUW; T) ruapooBHbIX B3aMMOAENCTBUN.
MpamuumnanH A nNo CTPYKTYpe N MeXaHn3My OEeNCTBUSA ABMNseTCH: a) nonucaxapugom; 6) aHTubnoTmkom; B)
aMWHOKMCIOTOWN; I) HEUTParbHbIM MOHOOPM; [1) KaHarnogopMepomMm; e) AEeTEPreHTOM.

KanbuueBasAT®aza obGecneumBaeT: a) MACCMBHbLIN TpaHcnopT; 0) NMEepBUYHO-aKTMBHBLIA TPaHCMOPT; 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 ¥ pacTeHMn KOTPaHCMNOpPTMPYEMbIM MOHOM B Cryvae BTOPMYHO-aKTUBHOIO TpaHcnopTta
aBnsietcs: a) Na*; 6) K*; B) Ca?*; r) H*.

AMVHOKMCIOTBI M caxapa TPaHCMOpPTUPYITCA 4Yepe3 MembpaHy nyTeM: a) BTOPUYHO-aKTUBHOIO
TpaHcrnopTa; ©6) nNepBUMYHO-aKTMBHOrO TpaHCNopTa; B) MNACCMBHOIMO TpaHCmopTta npu  MNoMoLm
KaHanoobpasoBarenen.

Mpu nepegaye aHeprum Bo3byXOEHUS HA MOMNEKYNSAPHBIN KMCIOPOA OT MOMeKynbl oToceHcnbunmaaropa
B TPUMIETHOM BO30OYXAEHHOM COCTOSIHMM OOpasyeTcs: a) rMOPOKCUITbHBLIN pagukan; 6) CcynepoKCUAHbIN
aHWMOH-paguKar; B) CUHITIETHbIV KUCNOPOA; ') NepoKcua, BOAOPOAA; €) OKCuA, a3oTa; ) NepOKCUHUTPUT.

B pesynbTate nepokCcMOHOrO OKUCIEHUS NMUNUOOB NPOUCXOAWT: a) NOBbIWEHME CTeneHn rmapodobHOCTM
MembpaHbl; 6) CHWXeHWe cTeneHn rmapodobHOCTM MeMOpaHbl; B) yBeNnuyYeHne oTpuuaTenbHoOro 3apsiaa
Ha MNOBEPXHOCTM MeMOpaHbl; ) CHWXKEHVWE OTpULATENbHOrO 3apsida Ha MOBEPXHOCTM MembpaHbl; n)
yBENMYEHNE BA3KOCTN MEMOPaHbI; €) CHUXEHNE BA3KOCTU MEMOpPaHbI.

AkuenTopamy KOpOTKOBOMHOBOro Y®-uanyyeHms B MembpaHax BbicTynatT: a) 6enku; 6) rugponepokcnabl
NVNUAOB; B) anbAernapl U KETOHbI; I) KOEPMEHTHI; A1) YrieBoapl.

B kayecTBe MpoOOKCMOAHTOB MOryT BbICTyMaTb: @) nepokcug Bogopoda; ©) rmapoKCcwnbHbIA pagukan; B)
ackopbuHOBas KMCMOTa; I) LepynonnasMuH; 4) katanasa; €) aTMnoBbIn CnupT.

B3aumopencteme Genka ¢ nunugHoW membpaHom B MOAENbHOM 3KCMEPUMEHTE MOXHO M3yyaTb npwu
nomowm wmetoga: a) ryopecueHTHbIX MeToAoB; 0) pPEeHTreHOCTPYKTypHOro ananwusa; B) JMP; )
3NEKTPOHHOW MUKPOCKONWW; ) PafMoaKTUBHBIX 30HO0B.

K areHTam, MoguMduuMpylOWMM CTPYKTYPHOE COCTOSIHUE M MPOHMLAeMoCcTb BGuoMeMOpaH, OTHOCAT: a)
BanMHOMUUMH; ©6) XonectepuH; B) nugokauwH; r) docdonunasdy; ) caxaposy; €) T[UCTUAMH; X)
aogeumncynbsdar HaTpusl.

Bpems xu3Hu Guomonekynbl B TPUMMETHOM BO3BY)XOEHHOM COCTOAHMM T1 Bornblue, YemM B CUHINIETHOM
BO3OY>XAEHHOM Si, TaK Kak: a) NMPOUCXOAMT WCMyCKaHWe KBaHTa docdopecueHunM B COOTBETCTBMU C
nepexogom: Ti— So + hvgoc; 6) mpoucxoout Gesbi3nyvaTenbHbIi Nepexod B OCHOBHOE CUHITIETHOe
COCTOsiHME C ObpalleHnemM cnuHa anekTpoHa T1— So; B) nepexod n3 TPUNNeTHOro COCTOSHMSA B OCHOBHOE
3anpeLleH npasunamm 0Tbopa B CBA3W C NapannenbHOCTbI0 CMIMHOB 3IEKTPOHOB.

OcHoBHbIMM xpoMochopamn YO-usnyveHuss B Oenkax SBMAATCS: a) TMCTUAWH; ©) TpuntodaH; B)
beHnnanaHwH; r) rnyTamMmuH; 4) LMCTUH.



46. K akTuBHbIM (hopmMaM KuMCriopoaa C HU3KUM OKUCIUTESbHbIM MOTEHUUAroM OTHOCHAT: a) CUHIMETHbIN
kucnopof; 6) rmapoKCUNbHBLIN pagukan; B) Nepokcug Bogoopoaa; r) CynepoKCUOHbI aHWOH-pagukan; o)
OKCUA a30Ta; €) NePOKCUHUTPUT.

47. Ina nccnegoBaHUA U3MEHEHWA CTPYKTYPHOrO COCTOSHMS MeMOpaHHbIX OenkoB MCMonb3yloT: a) MeToa
PEHTreHOCTPYKTYpHOro aHanuaa; 6) metoa AMP; B) meToq anekTpoHHOM Mukpockonuu; r) metog JMP; o)
meTtoa MK-cnektpockonuu.

48. B Bngnmon obnactu cnektpa SHEprui nanydeHust cnocoOHbl nornowaTb KOMMNOHEHTbI BuomeMOpaH: a)
nunuabl; 6) 6enku; B) yrneBoAbl; ) KOEPMEHThI.

49. B Y®-obnacTtu cnekTpa SHEPrut U3nyyYyeHnss CnocobHbl NOrnoLwaTbe KOMMOHEHTHI BuomembpaH: a) nMnuasbl;
0) 6enku; B) yrneBoabl; r) KOEPMEHTHI.

50. Buodmanyeckne MeTodbl MCCreOoBaHMS  MO3BONSAT  U3yyaTb: a) MNOABMXKHOCTE U YNaKoBKY
yrneBOAOPOAHbIX Lenen nunuaos; ) npoueccsl natepansHon auddysnm n «dnun-cnon»-nepexoasl; B)
BblAENsATb B YNCTOM Buae OenkoBble KOMMOHEHTbI BuomembpaH; r) uccneposatb ha3oBble Nepexoabl
nnuaos; 4) waeHTudumumpoBatbe MeMbpaHHble KOMMOHEHTLI; €) MccrneaoBaTb MPOLECcChl NpoBeaeHUs
HEpPBHOro UMMyribca.

3apaHue 3. OueHnTb, BEPHO N CyxKAeHMe. VicnpaBuTb OWIMOKN B HEBEPHBIX CYXAEHUSX.
1. [ns uccnegoBaHUs UBMEHEHWIA CTPYKTYPHOIO COCTOSIHUSE MEMOpaHHbIX BENKOB NCMOMb3yT METOS,
PEHTreHOCTPYKTYPHOro aHanmsa.
2. [etepreHTbl B OCHOBHOM UCMNOMb3YIOT AN BblAENEHUS N O4UCTKN nepudreprnyecknx MeMopaHHbIX
6enkos.
3. Buodwmsunyeckne metoabl MccnegoBaHMs NO3BOMAIOT U3YYaTb MOABWKHOCTb U YNAKOBKY
yrneBoAopoAHbIX Lenev nMnnaos.

MukpoBsizkocTe BuomembpaH uccrnegyoT Npu NOMOLLM MeToAa renb-xpomartorpaduu.

[ns pasgeneHnsa MemOpaHHbIX NMMNUAOB MPUMEHSIIOT METOA TOHKOCIONHOM XpomaTtorpadumu.

B3avmopencTteme 6enka c¢ nMNnaHON mMemOpaHOM B MOLENbHOM 3KCMEPMMEHTE MOXHO M3ydaTb

npy NOMOLLN MeToAa pagnoaKkTUBHbBIX N30TOMNOB.

PochaTnannxonuH MOXET BbINOMHATbL PELLENTOPHYI0 yHKUMIO B BuioMeMOpaHax.

MonunenTuabl TpaHCMOPTUPYIOTCA B KMNeTKy nyTem obnerdyeHHom Auddysmm C  ydacTvem

NnepeHOCUYUKOB.

9. AKTUBHbIV TPaHCMOPT — 3TO NEPEHOC HEe3NEKTPONMTOB MU MOHOB NPOTMB rpagneHTa XMMUYECKOro
NN ANEKTPOXMMMNYECKOro NOTEHUMana, ConpPsXXeHHbIV C AHEpPreTM4eckMmMmn 3atpaTamu.

10. MNpwn nepexoge curHana B kackage: peuentop — G-6enok — addeKkTopHbIn 6enok NCXogHbIN
BHELLIHUI cUrHan cnocobeH K MHOrOKpaTHOMY yCUMeHuio (amnnudukaumm).

11. MNMpoanonTtoTnyecknn akTop — UUTOXPOM C JioKanu3yeTcs Ha BHYTPEHHEW MOBEPXHOCTU
KNeTo4YHoro sagpa.

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

13. CnucTteMbl BTOPUYHO-aKTUBHOIO TpaHcnopTa NPUBOAATCSA B AEWACTBUE 3a CYET SHEepruun, sanaceHHomn
B MIOHHbIX rpagneHTax.

14. BaxHyto pomnb B Mnpoueccax mogudukaumm 6uomembpaH urpaet cBOOOAHO-pagvKanbHoe
nepoKCUAHOE OKUCIEHWE NMUNNAO0B.

15. AgeHunartumknasa yyYacTByeT B mnpoueccax nepeHoca MypuHOBbLIX a30TUCTbIX OCHOBAHWMM 4Yepes
MembpaHy.

16. CykumHaTgermgporeHasa — nepudepmnyeckuin 6enok apuTpoLnToB.

17. MonekynsipHbIMK peLenTopamu HasblBalOT crneuuduryeckme benkn knetku, nepegatrowime nwobdble
BHELLHWe curHansl (pusnyeckne, xuMmmyeckne n B1Monornyeckme) BHyTPb KIETKN.

18. B ocHoBe nunua-nunuaHbiX B3aMMOAEWCTBMIA  nexaT rnapodobHble B3aMMoOencTBuUS,
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 CUTHANTPaHCOAYKTOPHOW CUCTEMBbI
KneToK.

21. l'emornobuvH B apuTpoLUTapHO MembpaHe CBA3aH C MeMBPaHHBIMY raHrMMo3ngamu.

22. OBwxyllen cmunon npocton Anddy3ny He3apsKeHHOro BellecTBa 4Yepe3 MeMOpaHy sBnsdetcs
Pa3HOCTb ANEKTPOXUMUYECKMX MOTEHLMAanoB 3TOr0 BellecTBa B OBYX 00nacTdax, pasgerneHHbiX
MeMOpaHon.

23. Ctepounabl o6ycnoBnmBatoT NIIOMUHECLIEHTHbIE CBOMCTBA GMoMeMbpaH.

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

25. BomnbLWWHCTBO NUMUAHBIX MOMEKYI HAXoAsATCA B NaMennsapHou reneson case.

26. O6wenpusHaHHOW MOAENbIO CTPOEHUA MeMbpaH aBnseTcs moaens daHnannu u [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
NPOHULAEMOCTM MeMOpaH.

CoBpeMeHHble NpeacTaBneHMs O CTPYKType MemMOpaH OCHOBaHbl Ha XWOKOCTHO-MO3an4HOW
mozenu, npegnoxeHHon C. Cunrepom n [Ix. HukonbcoHom B 1972 rofy.

MpoTenHKnHa3bl y4acTBYIOT B CMHTE3€e NPOBOCNanUTENbHbIX LIUTOKUHOB.

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

[iIBMXeHMe mMoHa No MnoTeHuManynpaBfisieMOMY KaHany paccMaTpuBalT Kak MocnegoBaTernibHoe
3aMeLleHne MOrekyrn Bogbl rMapaTHOM ODONIOYMKM MOHA Ha MOoMspHble Tpynmnbl, BbICTUMAKOLINE
NnosnocTb kaHana.

BonbLIMHCTBO MeMBpaHHbLIX peLenTOpPoB NpeacTaBneHbl ONIMroMepHbIMU MeMbpaHHbIMK Benkamm
— [MUKONPOTENHAMMU.

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

BHYTpUKNETOYHbIE PEPMEHTBI — WHTErPpUMHbI — Y4acCTBYKOT B KOOpAUHAUMKM MeTabonmnyeckux
NpOLIECCOB B KNeTKe.

B cTtabunusauun membpaH y4acTBylOT B OCHOBHOM KOBarneHTHbIE CBS3MU.

KapouonunuH — oanH 13 KOMNOHEHTOB 3pUTPOLIMTAPHO MEMBpaHbI.

Hanbonee BaXHbIMM CBOWCTBAMM JIMNUOOB SBASIOTCA: JIMOTPOMHLIA U TEPMOTPONMHbIN
Me3oMopdn3M, CTPYKTYpPHasi aCUMMETPUS.

XOAXKMH 1 Xakcnu chopMynmnpoBan XeMMOOCMOTUYECKYHO TMNoTe3y.

BanuHoOMUUMH nMeeT camMyto BbICOKYHO M3bupaTenbHOCTb K MoHam K*.

VIHTerpuHbl — retepognumMepHble MONeKyrbl, YHKLUNOHUPYIOLWME KaK KNEeTOYHO-CybCTpaTHbIe, Tak 1
MEXKINETOYHbIE aAre3vBHble peLenTopbl.

Ons BbicBOOOXAEHNS M3 MembpaHbl nepudepnyecknx 6enkoB Heobxoanmo UCMNonb3oBaTb
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
BHYTPUKIMETOYHbIX AEMNO KanbLmsa 3a cHeT aHeprum rugponunsa ATO.

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

UHo3uTONTPUdOCHaT, ANaLMNTIIMLEPOS, apaxMaoHOBas KUCIOTa, UOHbI KanbLus.
AKTMBHbIE DOPMbI KMUCIOpoda MOryT TeHepupoBaTbCA B pasHOOOpasHbiX (hepMeHTaTUBHBLIX 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 (NpuMephbI):
OTBeTUTb Ha BONPOCHI:

=

o

B oo~

13.

14.
15.

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

Ha3oBwWTe OCHOBHbIE rpynnbl METOAOB UccneaoBaHns GnomembpaH. YTo oHM NO3BONSAOT U3yvaTb?
Kakvne mMeTonbl nccnenoBaHWst UCMONb3YIOT ANS U3YYEHUS CTPYKTYPHOro COCTOSIHUSA NMMNWOHOMO
KOMMoHeHTa buomemopaH?

Kakve meToabl uccnegoBaHUs UCMOMb3YOT ANS U3yveHus 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 UX CBOMNCTBaMW CBA3aHa MPOHMLAEMOCTb
6uomembpaH Ans pasnMyHbIX BELLEeCTB?

Kakune dakTtopbl BUSIOT Ha CTPYKTYpHOE COCTOSIHME MeMOPaHHbIX NUNMaoB?

OxapakTepu3ynte Mogenu CTpoeHnss membpa.

YeM MOHHbIEe KaHarbl OTNINYaloTCA OT MOHHLIX HAacoCcoB?

Yem obneryeHHas anddysmsa otnmyaeTcsa oT npocton anddysnm Yypes nunuaHeli bucnon?

Onuwwnte ponb OnomembpaH B OCYLLECTBIIEHMM NPOLECCOB nNepenavn MHGOpMaLMM BHYTPb
KneTkn. YTo NOHMMAIOT nog pa3BMTMEM NMEPBUYHOIO M BTOPUYHOIO OTBETA B MpoLuecce nepenaydn
MHopmaumm B KNeTky?

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

Uto npeacTtaenatoT cobon BTOpUYHbIE MecceHaXepbl? KakoBa nx ponb B KneTke?

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



16. Kakne nartonorvyeckune COCTOSIHUS OpraHu3ma YernoBeka CBsi3aHbl C HapyLleHWEM npoLeccoB
TpaHCAYKUMM BHELLHEro curHana B KneTky?

17. KakoBa ponb MembpaH B MHTerpauum npoLeccoB KreTovHoro metabonuama?

18. KakoBO TeopeTnyeckoe M NpakTU4eckoe 3Ha4YeHne UCCnenoBaHWi, HanpaBneHHbIX Ha BbisIBIIEHUE
MexaHM3MOB nepeaayun uHgpopmaumm B KneTky?

19. KakoBa ponb membpaHHbIX NMMNUA0B B MpoLeccax nepegayn CUrHanoB B KNeTKy?

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

21. Kakoe 3HayeHvne UMeKT UCCNefoBaHUSA UCKYCCTBEHHbIX MeMOpaHHbIX CTPYKTYyp? KakoBbl obnactu
NX NPUMEHEHNS?

22. Yto noHmmatoT nog aacopOLUMOHHBIM MEXaHU3MOM perynnpoBaHus hepMeHTaTUBHOWM aKTUBHOCTU?

23. Kakne naTonorMyeckme COCTOSIHASI OpraHuamMa YenoBeka CBsi3aHbl C WHTeHcudukaumen
NEepOKCUAOHOro OKUCMEeHMs NunuaoB membpaH M obpasoBaHMeM akTMBHbIX POpM Kucnopoaa?
Kakne metoabl 1 noaxoabl MOryT OblTb MCMOMBL30BaHbI AN1S UX NeYeHUst 1 NPorunakTukn?

24. ObocHywTe yTBepxaeHue: «bnomembpaHbl — HEMpPEMEHHbIE YyY4aCTHUKU COBOKYMHOCTU MPOLLECCOB
BO3HMKHOBEHUSA N pa3BUTUS psfa NaTornornyecknx COCTOSTHUIM opraHM3mMa YesnoBeKkay.

25. KakoBa ponb KOMMOHEHTOB 6Guonornyeckux membpaH B peanusaumum MNpoLecCOoB KNEeTOYHOM
mbenn?

26. MNepen Bamy CTOWUT 3ajaya: OLEHUTb pofb OEnKOBOMO U NUMNUOHOIO MWKPOOKPYXKEHUS B
bYHKLMOHMPOBaAHUN ONUroMepHbiX MembpaHHbix AT®a3. Kakoro poga 3SKkCnepuMMEHTbl Bbl
nnaHupyeTte nposecTu 1 noyemy? Kakvme gaHHble MOryT ObITb NOSy4YeHbl Bamu?

27. Kakue meTopbl MOXHO UCMNONb30BaTh ANA MAEHTUUKALMN MeMBPaHHbIX KOMMIOHEHTOB?

28. EcTb nn pasnuuusa mexay peuentopaMmy CUrHanTpaHCOYKTOPHbBIX CUCTEM KINETKM U peuentopamu,
obecneynBaloLLIMMU MEXKINETOYHbIE KOHTaKTbI?

29. Kakne naTtonornyeckme COCTOSIHUSI OpraHm3Ma YesioBeka CBsi3aHbl C HapyLUEHUAMWU CTPYKTYpbl U
DYHKLMN MEMBPaHHbBIX KOMMNOHEHTOB?

30. MNouemy TpaHcnopTHeleATda3sbl Ha3bIBAKOT NUNUA3aBUCUMbIMKU hepMeHTaMm?

31. Kakue yyeHble BHECNM BKNaz B pa3BUTME TEOPETUYECKUX NPEACTABNEHNIA O CTPYKTYpE N PYHKLMAX
BruomembpaH?

32. KakoBa ponb NIOMUHECLLEHTHOrO MeToAa B nccnegoBaHnsax GuomembpaHn?

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

34. Yem oTnuyaloTcs Apyr oT gpyra MeMOpaHbl 3pUTPOLMTOB U NENKOLUTOB?

35. C kakom uenbio B MembpaHonornm nNpuMeHsitoT AeTepreHTol? KakoBa Mx npupoga U MexaHusmbl
OencTBUst Ha MeMBpaHHble CTPYKTYpbI?

36. UTO 03Ha4aeT TEePMUH «AMHAMNYECKOE COCTOsIHME» MeMOpaHHbIX KOMNOHeHTOB? Kakue akTopbl
BNUSOT HA MHAMMYECKOE COCTosAHME MeMbpaHHbIX 6enkoB 1 NMNuaoB?

37.YemM BHYTpPEHHSAss MUTOXOHApuanbHas MembpaHa oTnMyaeTcsa OT Apyrux TUNoB MembpaH
3yKapuoTUYeCKNX KneTok?

38. KakoBa ponb akTuBHbIX hopm kucrnopoga B hyHKLMOHUPOBaHUN BuomemobpaH?

39. B 4emM COCTOMT aKTyanbHOCTb WU3Yy4YeHUSI MEXaHW3MOB TpaHCrnopTa BELEeCTB U UOHOB 4epes
mMembpaHy? KakoBbl 06n1acTv NpakTU4eCKOro UCNofb30BaHNs pe3ynbTaToB 3TUX UCCIeA0BaHNNA?

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

OueHka 3HaHW, YMEHUI N HaBbIKOB, XapaKTepuaylLmnx aTanbl GoOpMMPOBaHMUS KOMNETEHLUMIA B paMKax
N3y4eHns OUCLIMNIUHBI, OCYLLLECTBIISAETCA B XOA€E TeKyLLen U NPOMEXYTOYHON aTTecTaunu.

Tekywaa atrectaums NpoBOAUTCA B COOTBETCTBUM C [lonoxeHmem O Tekyllen aTTectauum
obyvarowmxcs nNoO  nporpaMMaMm  Bbicwero  obpasoBaHuss  BOpoHeXckoro - rocygapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTTectaumsi NpoBOANUTCH B (popmax: YCTHOro onpoca (MHAMBUAyarnbHbIN onpoc,
dpoHTanbHas beceaa, goknagbl); MMCbMEHHbIX PaboT (KOHTPOMbHbIE PaboTbl, TECTUPOBaAHUS).

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

KOHTpOnbHO-M3MepUuTenbHblIE MaTepuarnbl MPOMEXYTOYHOM aTTecTaumm BKMYawT B cebs
TeopeTnyecKne BOMPOCHI, NO3BOMSAOLWINE OLEHUTb YPOBEHb MOSTyYeHHbIX 3HaHuW. [pu oueHuBaHuK
NCMNonb3yeTcsl Ka4eCTBEeHHas LKana oueHoK. Kputepum oueHnBaHus npuBeaeHbl HUXe.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (UKW LWKanbl U KpUTEPUM OLLEHNBAHMS)
Ons oueHMBaHMS pe3ynbTaToB OOYYeHWs Ha 3a4yeTe WCMOMb3YTCsA Ccrieaylolue rokasaTenu: BriageHve
TEOPETUYECKMMU OCHOBAMMW AUCLMMIIMHBI, CMIOCOBHOCTb UMMIOCTPMPOBaTL OTBET NpuMmepamMu, dpaktamu, aHHbIMU
Hay4YHbIX WCCrEedOBaHWIA, TMNPUMEHEHNE TEeOPETUYECKUX 3HaHWM no OGuodmsvke MemMOpaH B Hay4HbIX
nccrneaoBaHusIX Ans U3y4YeHUs CTPYKTYPHO-(PYHKLUMOHANBHOTO COCTOSIHUSE MeMBpaH KIeToK U MX KOMMOHEHTOB B



HOpMe, MpV BO3OENCTBUN (PUSUKO-XMMUYECKUX areHTOB W pasBUTUM NATOMOrMYECcKMX 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

[MpomexyTouHaa aTTectaumss MO AUCUMIMINHE OCYLECTBNAETCA C MNOMOLUbIO Cnegyowmnx

OLEHOYHbIX CpeacTB:
MNepeyeHb BONPOCOB K 3a4eTy:

Ne n/n MNepeyeHb BOnpocoB
1. Onpepgenenune n yHkLMM buomembpaH. Victopuss membpaHonornu.
) MeToabl nccnegosaHus Guomembpan: Gruoxmmmnyeckne, UMonornieckme, MMMyHonormdeckme,
' reHeTmnyeckune, buodgumanyeckme. VIx xapakrepumcrumka.
Bruodmandeckne meTogbl MccnegoBaHust  MemOpaH: andpakuuoHHble  (PEeHTreHOBCKas
andpakuns, gudpakums HENTPOHOB); pPe30OHaHCHble (SAEepHbIN  MarHUTHbIM  PE30OHaHC,
9NEKTPOHHbIA MapamMarHUTHbIN  pe3oHaHC); onTudeckne (abcopOumMoHHaa CneKkTpoCcKonus,
dnyopecueHuns n Meton ryopecLeHTHbIX 30HOO0B, AWUCMEPCUS OMTMYECKOrO BpaLLeHUus,
KpYyroBoun AnXpoun3m, UHdpakpacHas cnekrpodoToMeTpus); auddepeHumnansHas ckaHnpyowas
MUWKPOKanopumeTpusi; METO4 pagnoakTUBHbBIX METOK; METOA MOAENMPOBaHNS MeMBpaH.
Knaccudpumkaums, coctaB, CTpykTypa, U QYHKUMM MembBpaHHbIX nunugoB. OcoBeHHOCTH
NMNWAHOro coctaBa MembpaH KNeToK NpoKapuoT, 3yKap1oT 1 BUPYCOB.
dazoBble nepexoapl NMNUAOB B MembpaHe. JIMOTPOMHbIN M TEPMOTPOMHbLIME3OMOPHU3M
5. nunugos 6uomembpaH. KnHkn, mexaHnam nx obpasosaHus. CTpykTypHas acumMmeTpus NMnuaos.
CBs3b Mexay asoBbiM COCTOSHUEM NUMMA0B U DYHKLUMEN MeMOpaH.
6. Knaccudmkaums, cTpykTypa, hyHKUMM 1 nokannsaums memopaHHbix 6enkos.
CTpyKTYPHO-(PYHKUMOHArbHAA OpraHn3aumss mMemOpaHHOro Kapkaca 3pUTpOLMTapHOM KNEeTKW.
7. XapakTepucTMka OCHOBHbIX GEnkoB apuTpouMTapHOM MembpaHbl: CnekTpuHa, akTuHa, Genka
nonochbl 3, rMMKkoopu1HOB 1 Ap.
XapakrepucTuvka yrneBogHblX KOMMIOHEHTOB BuomembpaH.
CTpykTypa 1 pyHKUUN Nra3maTmyeckmx MeMbpaH Ha npumepe membpaH apuTpoLmnTOB.
OcoBeHHOCTN MEXMONEKYNAPHbIX B3aMMOOEWCTBMA B MembpaHax. ®Pusmyeckne OCHOBBI
BHYTpMMeMOpaHHbIX B3aumoaencTBui. Jlnnua-nunuaHele, 6enok-nunugHele n 6enok-6enkosble
B3anMoAencTenss B MembpaHax, ux pornb B (PYHKUMOHMpOBaHWM GuomembpaH. NoHATMe 06
aHHynsApHbIX Tunugax. NoHaTve o padTax.
Pa3BuTe npencrtaBneHuii 0 CTPYKTYPHOW opraHmsauum Guomem6bpaH. Mogenu 6uomem6bpaH:
Hannannu u [JaBcoHa, PobepTcoHa, 3uHrepa n HukonbcoHa, KoHeBa u coTp. 1 ap.
WNckyccTBeHHble MeMBpaHbl, MNOCOMbI U MPOTEONUMOCOMbI, METOAbI UX MOflyYeHUsl, CTPOEHMe,
12. CBOWCTBA, NPMMEHeHWe B pa3nunyHbix obnactax 6uonorum n MeauumHbl. B3aumopgencteue
NMNOCOM C KNeTKaMMu.
O6Lan xapaKkTepucTvka NpoLeccoB TPaHCNOpPTa BeLeCcTB Yepe3 membpaHy. [BmxyLine cunel n
13. MEeXaHW3Mbl MeMOpaHHOro TpaHcnopTa. TepMOAMHAMWYECKME YPaBHEHUA U KpUTepum
NpoLEeCcCCOB MACCMBHOIO M akTMBHOrO TpaHcnopTa.
lMaccuBHbIM TpaHCNopT BellecTB. [lacCMBHLIN TpaHCNOPT WOHOB. YpaBHeHus auddysuu,
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10.

11.

14. NPOHULLAEMOCTM, 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 opraHm3aums MOHHbIX KaHanoB MeMOpaH (MoTeHuMan3aBucumble
KanueBble, 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 OO6Las xapaKkTepucTrka NpoLeccoB nepegaym nHpopmauum B kretke. MNoHSATUE 0 NEePBUYHBIX U
BTOPUYHbBIX MECCEHXepax.
29 Knaccudmkauus,, 0CoOBGEHHOCTU CTPYKTYPHO-CPYHKLUMOHANBHOW OpraHvM3aumMm MemOpaHHbIX
) 6enkoB-peLenTopos.
23. XapakrepucTvka ageHunNaTumMKNasHoro nyTu nepegayun curHana B KneTky.

24. XapakTepuctuka doconMHO3UTMOHOMO MyTU Nepeaadn curHana B KneTky.




YyacTne KOMMOHEHTOB OMomembpaH B OCYLUECTBNIEHUN U PErynMpoBaHUM MeTabonmnyeckux
npoLieccoB B kreTke. AOCOPOLMOHHbBIA TN perynauun metabonuama. MNoHsaTue o metabornoHe,

25. dusnonornyeckoe 3HadyeHne ero obpasoBaHus. [MpOCTpaHCTBEHHO-CTPYKTYpHas opraHusauums
depMEHTHbBIX CUCTEM KNEeTKM (Ha NpMMepe rMUKoNUMTUYEeCKoro Komnnekca u umkna Kpebcea).

26. MyTn HerporymopanbHOW perynsaumm yHKUUn KneTok.

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

28 Ponb komMnoHeHTOB 6GuomemMbpaH B OCYLUECTBIIEHUM MEXKIETOYHbIX B3anMOAENCTBUN.

) [MpuKkpenuTenbHble, 3anvMparLLmMe N KOMMYHUKALMOHHbIE KOHTaKTbl MeXay KneTkamu.

29. MeToabl MoanduKaumm NPUPOLHBIX U UCKYCCTBEHHbIX MeMOpaH.

30. CBoboaHO-paavKkanbHOe MNEepoKCUOHOE OKUCIeHWe nNunMaoB MembpaH B HOpME W Mpwu
naTonornyeckmnx npoLeccax.

31. AKTMBHbIE (POPMbI KMCIIOPOAA, MexaHn3M ux obpasoBaHusi, CBOMCTBA, NyTW yTUnNusaumm, ponbe 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 NpoLeCccoB.

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

33. peanusaumm NpoLLeccoB KNEeToYHOM rmbenu.

34 I'IaTonormln OpraHu3mMa 4enoBeka, CBA3AHHbIe C yCureHuem w ocnabneHnem npoueccoB
) KneTo4Hon rmbenn. Perynsumnsa npoueccoB KNeTo4yHon rmbenu.

35 OHeproconpsiralolime MembpaHbl: onpegeneHue, Knaccudukaumsi, oCOBEHHOCTU CTPOEHMUSI U
) dyHKUMOHNpoBaHUs. Conpsratowme gpakTopbl, CONpsiratroLLne NOHbI.

36. BroreHes membpaH.

37. CprK'[ypHO-(byHKU,VIOHaJ'IbeIe MoandUKaLnm MONeKynspHbIX KOMMNOHEHTOB BuoMeMbpaH 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 BOMnpoca n3 nepevyHAa BornpocosB and
3aveTa.

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

YTBEP>XOAKO

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

10.03.2025

HanpasneHue 06.04.01 buonoaus

Oucunnnuna 61.8B./]B.05.01 buogu3uka 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, cbmamonormqecme, MMMYHOIorn4eckue,
reHeTn4yeckue, 6I/|O(*)I/|3I/I‘-IeCKMe. Nx XapakrtepucTtuka.
2. Matonorum opraHu3Ma d4erioBeka, CBA3aHHble C YCUINIEHMEM U ocrnabneHnem npoueccos KNeTo4YHon
rmbéenu. Perynsums npoueccoB KNeTo4YHon rudenm.

MpenogaBaTtesnb M.A. HakBacuHa




