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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

61.B.[1B.05.01 Buodumsnka membpaH

1. Koa U HaumeHoBaHMe HanpaBneHusa noarotoBku 06.04.01 buonorus
2. Mpodunb noarotoBkn brodunsmka

3. KBanudukauma BbinyCcKHUKaA: MarucTp

4. dopma ob6y4eHus: oyHas

5. Kachegpa, oTBevawLas 3a peanmsauuio AUCLUNIUHLI: Kaeapa drnodusnkn n
BuoTexHonormum

6. CoctaBuTenu nporpammbl: HakBacnHa MapuHa AnekcaHapoBHa, A4.0.H. OOLEHT,
Kanaesa EneHa AHaTonbeBHa, K.0.H., JOUEHT

7. PexomeHaoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MELMKO-OMONornyeckoro dakynbteta
18.03.2024 r., npoTtokon Ne 4

8. YuebGHbIn roa: 2024/2025 CemecTp(bl)/TpumecTtp(bl): 2



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenblo gucumnnuHbl ABNAETCA OCBOEHUE CTyAEHTaMn COBPEMEHHbIX NpeacTaBneHun o
CTPYKTYPHOM OpraH13aLmm KOMNOHEHTOB GuomembpaH 1 MexaHnamax nx yHKLMOHMPOBaHNS B
HOpMe, Mpu BO3AEWCTBUM  (PU3UKO-XMMUYECKUX (PaKTOPOB M pasBUTUM NATONOrMYecKuX
COCTOSIHUM OpraHu3mMa.

3adayu y4yebHoU OuCUUMNIUHBI:

- M3YyuuTb KrnaccuduKauuio, cOCTaB, CTPYKTYPY, (PM3MKO-XMMMYECKMe CBOWCTBA, (YHKUUU
KOMMOHEHTOB MeMbpaH, 0OCOBEHHOCTN UX MEXMONEKYNSAPHbLIX B3aNMOLAENCTBUMN;

- N3y4nUTb OCOBEHHOCTU CTPYKTYPHO-GYHKLMOHANBHOIO COCTOSAHUSA MeMOpaH KNeTok — 06beKTOB
Hay4HbIX NCCneaoBaHuUn CTyQEHTOB;

- M3y4uTb MeTOoAbl uccrnegoBaHust mMembpaH, B TOM 4ucrie MembpaH KneTok — OObekToB
Hay4HbIX NCcneaoBaHum;

- U3Yy4UTb MexaHu3Mbl MEMOBPAHHOrO TpaHCMnopTa, B TOM yucre MembpaH KneTok — 06bekToB
Hay4HbIX NCcneaoBaHum;

- N3y4nTb porib BuomembpaH B nNpoueccax nepegayn nHopmaLmm B KNeTKy, B OCYLLECTBEHNM
N perynuposaHnn meTabonnuyecknx npoLeccoB B KMNeTKe, B MEXKNETOYHbIX B3aUMOAENCTBUSIX,
B TOM 4mcne meMbpaH KneTok — 06bEKTOB Hay4HbIX UCCIEAOBaHUN;

- U3YYUTb MEXaHU3Mbl Pa3BUTUSA NATONMOMMYECKNX COCTOSHUI OpraHM3Ma YernoBeka, CBA3aHHbIX
C HapyLeHneM CTPYKTypbl U YHKLMI MEMOPaHHBIX KOMMNOHEHTOB.

10. MecTo yuyebHOM ancuunnuHbl B cTpykType OOIN: gucumnnnmHa no Beibopy.

[na oCBOEHUA AUCUMMAMHBI CTYAEHTbl OOIDKHbl MMETb NpPeacTaBfeHuMs O CTPYKTYPHO-
byHKUMOHANBHON OpraHmn3aumMn OVMONOrM4YEeCcKUX MOSEKYN, CTPOEHMM U (PYHKUUSAX KNEeTOK —
OOBHEKTOB Hay4yHbIX WccneaoBaHuni, U3NKO-XMMUYECKUX METOA4ax aHanm3a COCTOSHUS
Buocuctem.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHMUs oGpa3oBaTefibHOM
nporpamMmbl (KOMNETEHLUUSAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHwne Koga(bl) NugukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMneTeHuun

MK-1 | CnocobeH MK-1.1 | AranuaupyeT n 3HaTb: COBpPEMEHHble MpeacTaBneHns o
nnaHmposaTb paboTy obpabatbiBaeT CTPYKTYPHOW  OpraHusaumm  KOMMOHEHTOB
1 BbIBUpaTb MeToabl WHopmauno no BrnomembpaH " MexaHn3max nx
peLueHus TemaTtuke hyHKUMOHMPOBaHMNS B HopMme, npu
nccnegoBaTenbCKUX nuccnegoBaHns B BO34ENCTBUN (DN3NKO-XMMUYECKMX (PaKTOpOB
3aJady agekBaTHO BblbpaHHOM o6nacTu n passutum  psga naTonornyeckux
NOCTaBMEHHbIM Liensam Hayk, B TOM 4ucne Ha COCTOSIHWI OpraHM3Ma.
C Y4eTOM LUMPOKOro MEXANCUMMIIUHAPHOM | YMeTb: ncrnonb3oBaTtb TeopeTunyeckne
NOHYMaHUs YPOBHe 3HaHMa B obnactn Guodusmkn membpaH B
npodeccnoHansHon Oyaywen npodeccnoHansHon

obnacTtu n/vnu

0EeATEeNbHOCTU, CBA3AHHOW C UCCNegoBaHUEM

obnacTtu obyyeHwns, B CTPYKTYPHO-(PYHKUMOHANBbHOIO  COCTOSIHUSA
TOM yucne Ha MembpaH KIeToKk U UX KOMMOHEHTOB B
MeXANCLUUNITMHAPHOM HOpMeE, npu BO34enCcTBUn doumamko-
YpOBHe XUMUYECKMX hakTopoB " passuTUn

NaTosnorMYecKkMx COCTOSIHMI OpraHn3mMa.
BnageTtb: HaBblkamMy BblOENEHUS Pa3fMYHbIX
MembpaH, uccnegoBaHUs WX CTPYKTYPHO-
(PYHKLMOHANbLHOIO COCTOSIHUS B HOpMe, MNpu
BO34ENCTBUUN (PUBNKO-XMMUYECKMX (PaKTOPOB
W  pasBUTUM NATONOMMYECKUX COCTOSAHUN
opraHu3ma Yyenoseka.

12. O6bemM gucuUniIHbI B 3a4eTHbIX egMHMUax/vyac.

CDopma npome)KyTquoﬁ aTTecTaumMmn 3ayvem

—2/72




13. TpyAoeMKoCTb N0 BUAam y4eo6Hou paboTbl

TpynoemMkocTb
Bug yuebHowm paboTbl Bcero Mo cemecTpam
2 ceMecTp
AyOouTOpPHbIE 3aHATUA 16 16
nekuun - -
B TOM 4ymcne: npakTnyeckme - -
nabopartopHbie 16 16
CamocTtoaTtenbHas pabota 56 56
B TOM Yucne: Kypcosas pabora (NpoekT)
dopma NpomMexyTo4HOM aTTecTaumm
(9k3ameH — 4ac.)
UToro: 72 72

13.1. CopepxaHue AUCLUNIUHDI

Peanusauuns
pasgena
HaumeHoBaHuve pasgena OVCLUMMINHBI C
Ne n/n CopaepxaHve pasgena gUCLMNInHbI
AVCLUMNITNHBI NMOMOLLbIO
OHManH-Kypca,
QYMK*
3. llabopaTopHble 3aHATUA
1 BeeaeHune B 6uomamky OnpepgeneHne n QyHKUuMNM 6GrnomembpaH. Metogbl | AYMK
MeMbpaH nccnegoBaHus GrnomembpaH: Guoxumnyeckne, | «brnodmanka
Buodunanyeckne, reHeTnyeckme, uanonormdeckue, | MemobpaH»
UMMYHOIOIM4YecKkue. Brodumsnyeckune meToabl | https://edu.vsu.r
ncenegoBaHus MembpaH: andpakumoHHble | u/course/view.p

(peHTreHoBckas andpakums, agnudpakums HENTPOHOB);
pe30oHaHCHble  (SOEpHbI  MarHUTHbIN  PEe30HaHC,
SMNEKTPOHHbINA NapamarHUTHbBIN Pe30HaHC); onTu4eckue
(abcopbumnoHHas cnekTpockonusi, rnyopecueHums u
meToq  (NyopecueHTHbIX  30HAOB,  AuUCNepcUs
ONTUYECKOrO  BPALUEHUs,  KPYroBOW  OUXPOU3M,
MHpakpacHas crnekTpooToMeTpUs);
andbdepeHuymanbHas CKaHupytoLas
MWUKPOKanopuMeTpusl; MeTod PagavoakTUBHbIX METOK;
mMeToA MOAenupoBaHns memopaH.

BoigeneHve n pasgeneHve BGrnomembpaH.
NoeHtndukauma wmembpaH. BeigeneHne wmembpaH
aputpoumTtoB. OnTuyeckne MeToAbl MCCeaoBaHUs
MeMOpaH. JOneKTPOHHO-MWKPOCKOMUYECKUE MeToabl
uccnegoBaHus MemOGpaH. [MpoToyHas
uutocpriyopumeTpusa B uccregoBaHun BuomembpaH.
dnyopecLeHTHas.MUKpOCKONNA B UCCNeaoBaHuu
MeMOpaH.

hp?id=7274

2 CTpyKTypHO-
dyHKUMOHanbHas
opraHu3aums KOMMOHEHTOB
ornomembpaH

Knaccudpukauusa, cocrtaB, CTPyKTypa, U YHKUUK
MembpaHHbIX nunuaos. PasoBble Nepexodbl NMNUO0B
B mMeMbpaHe. JInoTponHbIn n
TEPMOTPONHLINME3oMOpn3M NUNMaoB GuomembpaH.
KuHkn, mexaHmsam wnx obpasoBaHuda. CTpykTypHas
acummeTpuss  nunupgoB. CBA3b  mexgy as3oBbiM
COCTOSIHMEM  nMNuAoB W byHKumen  membpaH.
Knaccudpukauus, cTpyktypa, yHKUMM 1 nokanusauus
MembpaHHbix BenkoB. CTpyKTYypHO-(PYHKUMOHanNbHas
opraHm3aums MeMOpaHHOro Kapkaca 3puTpoLuTapHOn
KNeTKu. XapaktepucTtuka OCHOBHbIX 6enkos
SpUTPOLMTAPHON MeMOpaHbl: CNekTpuHa, akTuHa,
Genka nosocsbl 3, rMMKOGOOPUHOB " ap.
XapakTepucTtuka yrneBOaHbIX KOMMOHEHTOB
H6uomembpaH. CTpykTypa 1M yHKLUU NnasmMaTU4eckmx
mMembpaH Ha npumMepe MeMOpaH 3SpUTPOLIMTOB.
OcoBEHHOCTM MEXMONEKYNAPHbIX B3aMMOAENCTBMN B

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




mMemMOpaHax. ®Pusnyeckne oCHOBbI BHYTPUMEMOPaHHbBIX
B3aMmoaencTBun. Jliunug-nunugHble, 6enok-nunngHble
n benok-6enkoBble B3anMoaencTensi B MeMbpaHax, nx
ponb B pyHKLMOHNPOBaHMK BuomembpaH. MNMoHaTne 06
aHHYNApHbIX nunuaax. MNMoHatue o padprax. Passutue
npeacTaBneHumn o] CTPYKTYpHON opraHmsauuu
onomembpaH. Mogenn 6GuomembpaH: [daHuannm wn
[aBcoHa, PobeptcoHa, 3uHrepa wu HwukonbcoHa,
KoHeBa 1 coTp. u gp.

CTpyKTYypHO-(hyHKUMOHaNbHaa opraHusauns membpaH
KNeToK KpoBW. WccneposaHue CTPYKTYpPHOIO
COCTOSIHVSI ~ 3pUTPOLUTAPHBIX U NnMdoLMTapHbIX
MembpaH c NOMOoLLbI PNYOPECLLEHTHbBIX 30HOO0B.

Mem6paHHbIN TpaHCcnopT

Obwas xapakTepucTuka MpoOLLeCCOB TpaHcnopTa
BelecTB uyepe3 wmembpaHy. [Bwxkywue cunbl K
MexXaHun3Mbl mMembpaHHoro TpaHcnopTa.
TepmoamHammyeckne  ypaBHEHUS U KpuTepun
NMpoLecCCOB MacCMBHOIO M aKTMBHOrO TpaHcropTa.
[MaccuBHbIM ~ TpaHCMOPT  BELLECTB. MaccuBHbIN
TpaHcnopT WOHOB. YpaBHeHus andadysnu,
NPOHULLI@EMOCTH, KOHCTaHTa NPOHULLAEMOCTMW.
MHOyUMPOBaHHBLIN WOHHBLIN TpaHcnopT. [loaBwkHbIEe
nepeHoCHMKN (noHodpopsl). Wcnonb3oBaHue
MOHOMOPOB B NCCefoBaHNAX MembpaH U MeauLmMHe.
NoHHBI  TpaHCNOPT 4Yepe3 CeneKkTUBHble KaHanbl.
Knaccudmkauma WOHHbIX  kaHanoB.  CTpyKTypHO-
byHKUMOHaNbHas OpraHuMsauust WOHHbLIX KaHanos
membpaH (noTeHumansaBmcuMble Kanuesble,
HaTpveBble, KanbuueBble KaHanbl). [OuckpeTHoe
onncaHve TpaHcnopTa Yepe3 WOHHble  KaHarbl.
AKTMBHbIA ~ TpaHcnopT.  [lepBUYHO-M  BTOPUYHO-
aKTMBHbIN TpaHcnopT. CTpykTypa, PYHKUMOHAmMbHbIE U
dumsmko-xmmmdeckue ceorctea Na, K-AT®asbl n Ca —
AT®asbl. MonekynspHble OCHOBbI (PYHKLMOHMPOBaHWS
CUCTEM BTOPUYHO-aKTUBHOIO TpaHcnopTa. [lepeHoc
Yepe3 membpaHy MakpoMOSieKyn v 4acTul: 3K30LMUTO3
W 3HAOLMNTOS.

OnpegeneHve ypoBHS (YHKUMOHANbHOW aKTMBHOCTU
Ca-AT®asbl 1 Na,K-AT®dasbl apuTpoumTapHbiX W
numdoumnTapHbIX MeMmbpaH.

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

Mpobnembl nepegayn
WHpopmMaunn B KNeTky

Obwas xapakTepucTuka MpoOLECcCOB  nepedayu
WHdopmaumm B  kneTke. CurHanTpaHCAYKTOPHbIE
cucteMbl knetku. MNoHATHEe 0 NepPBUYHBLIX Y BTOPUYHbIX
MecceHaxXepax. Knaccudpukauus, 0COBEHHOCTM
CTPYKTYPHO-(PYHKLIMOHAbHOW opraHusauumn
MeMBpaHHbIX peLenTopoB. Xapaktepuctuka
afjeHvnaTuuKnasHoro nyTu nepejaduM CcurHana B
KneTky. Xapaktepuctvka (pocoMHO3UTUOHOrO NyTn
nepefavm curHana B KneTtky. Ponb akTuBHbIX hopM
Kucnopoga B Mpoueccax CUrHanbHOW TpaHCOYKUWW.
[MyTn HelporymopanbHoOn perynaumm yHKLMIA KNeTOK.
OnpepnerneHne ypoBHA WOHOB KanbLUsA B KreTKax B
HOpMEe W nocne BO3AENCTBUA  (DUINKO-XUMUYECKMX
hakTopoB.

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

Ponb 6uomembpaH B
OCYLLIECTBEHUM
MeTabonmyecknx
NpPOoLLeCCOB B KneTke

YyacTtue KOMMOHEHTOB BrnomembpaH B
OCYLLECTBMEHNMN W PETYNIMPOBAHUN MeTabonmyeckmnx
NpOLIECCOB B KreTke. AOCOPOLMOHHBIA TUN perynsauum

MeTabonusma. MNoHsaTHe o) meTabornoHe,
dusnonornyeckoe 3HadyeHne ero obpasoBaHus.
MpocTpaHCTBEHHO-CTPYKTYpHas opraHusaumusi

depMeHTHbIX  cucTeM  KneTkn  (Ha  npumepe
rMUKONUTUYECKOro  Komnnekca W uukna  Kpe6cea).

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




VccnegoBaHue ypoBHS KaTanuTUYECKOW aKTUBHOCTU
nakTatgermgporeHasbsl W CyKUuMHaTAerngporeHasbl
nMMcoUnNTOB B HOPME U nocne Bo3aencTBus U3nKo-
XUMWUYECKMX areHToB.

Ponb membpaH B
MEXKMETOYHbIX
B3aMMOOENCTBUSX

OcHOBHble POPMbI MEXKITETOYHBIX B3aUMOOEWCTBUN.
Ponb koMnoHeHTOB GmomembpaH B OCYLLECTBIEHWM
MEXKNETOUYHbIX B3anmmogenctsui. NMpukpenuteneHble,
3anuparoLime U KOMMYHUKALUMOHHbIE KOHTAKTbl Mexay
knetkamn. AgresmBHble Genku MembpaH: MHTErpuHbl,

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

KagrepuHbl, CENEeKTUHBI, UMMYHOrNooynuHbl. | hp?id=7274
OnpepneneHne ypoBHA peuenToOpoB Ha MNOBEPXHOCTU
numdounTapHblx MembpaH B HOpME U nocne
BO34eNCTBUS DUBNKO-XUMUYECKNX areHTOB.
MepguuuHckne acnekTbl Cnocobbl Mmogmdukaumm NpUPOLHbIX U UCKYCCTBEHHbIX | QYMK
onodunsnkm membpaH MeMOpaH. CeoboaHopaauvkanbHoenepokcngHoe | «brnodmsnka
OKUCIeHMe nunuaoB MembpaH B HOpME W MNpu | MemGpaH»

natonornyecknx  npoueccax. AKTUBHble  QOPMbI
Kucrnopoga, MexaHuam ux obpas3oBaHusi, CBOWCTBA,
nytv  ytunusauum, pon B  perynMpoBaHun
meTabonuyeckux  npoueccoB B  bBuocuctemax.
AHTMOKCMAAHTBI, WX Knaccudmkaums, Iokanusauus,
CBOMCTBA, MEXaHM3Mbl OMOMOrM4ecKoro [AencTBuS.
[MoHATHE O NpOOKCMAaHTaX U OKUCIIUTENBHOM CTpecce.
Pepokc-perynsums — oguMH M3 MEXaHU3MOB
perynmpoBaHus mMeTabonmyecknx npoLieccosB.
MaTonoruu opraHusma u4ernoBeka, CBsi3aHHble C
WHTEeHCcUrKaumen cB0OOAHO-paanKanbHbIX
npoueccoB. KneTtoyHas rmbenb. Anonto3. Hekpoas.
Aytocharna. Ponb KoMnoHeHTOB 6GuomembpaH B
peanu3auun NpoLLeccoB knetodHon rmbenu.Matonornm
opraHuama 4ernoBeka, CBA3aHHble C YCUMNEHWEM U
ocnabneHnem  npoueccoB  kneTovyHom  rubenwu.
Perynauusa npoueccos KNeTo4YHON rmbenu.
MMmmyHonaTtonornn,  cBsi3aHHble C  HapyLlEHWEM
CTPYKTYPbl 1N YHKUMA MembpaH KneTok 4YenoBeka.
MaTtonorMn 4enoBeka, CBSA3aHHblE C HapYLUEHUSIMU
WOHHOrO romMeocTtasa KrneTtok W (YHKLMOHUPOBaHUSA
MeMOpPaHHbIX TPAHCMOPTHBIX CUCTEM.

WccnepoBaHue WHTEHCUBHOCTU cBoboaHo-
paguvkanbHbIX npoLieccos Ha NoBEpPXHOCTU
APUTPOLMTAPHBIX U NUMAOUUTAPHBIX  KMETOK.
MccnegoBaHne ypoBHSA aHTMOKCUMOAHTHBIX (hepMEHTOB
apuUTpouMTOoB 1 NUMEOLUTOB MoCre BO3OENCTBUS
PUINKO-XMMUYECKNX drakTopos.. WccneposaHue
aHTUpaguKansHon aKTUBHOCTM NeKapCTBEHHbIX
npenapaTos. WcecneposaHue CTPYKTYpPHO-
PYHKUMOHANbHBLIX  MOAUMUKaALMIA  3PUTPOLIUTAPHbLIX
MembpaH B NPUCYTCTBMU NIEKaPCTBEHHbIX NpenapaTos.
WccnepoBaHne mapkepoB anonto3a NMMEOLMTOB,
MOANULNPOBaHHbIX BO34eNCTBNEM dmamnko-
XUMUYECKUX areHToB.

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

MexaHun3mbl noencTemnsa
PM3NKO-XMMUYECKNX
¢aKkTopoB Ha MembpaHHbIe
cucTembl

CTpYKTYpHO-(PYHKLMOHAmMbHbIE Moaudbukaumnm
MOINEKYNAPHLIX  KOMMOHEHTOB  OvomembpaH  nof
BO3JEeNCTBUEM PUINKO-XUMNYECKUX areHToB
(noHnsmpytowiero " Y®-nsnyyeHus). Pornb
NepoKCUAHOro doTooKNCneHus nunuaoB B
doTonoBpexgeHUN ovomembpaH. OcobeHHoCTH
HOTOXMMMYECKMX NPeBpaLLeHni MeMOpaHHbIX Genkos
(cbepmeHTOB). DEHOMEH (POTOXMMMNYECKON annoTonuu.
MoHaTne o doTtoceHcnbunusartopax. doTopeakumm
Tmna | u Il. doToceHCcMOMNM3MpoBaHHOE OKUCNEHNE
GenkoBbiX  MONEKyn C  y4aCTUEM  CUHITIETHOrO
Kucnopopaa.

WccnegoBaHne CTPYKTYPHO-(PYHKLMOHANbHBIX CBONCTB

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




| | kneTok KpoBM nocne Bo3AeicTBUs YP-nanyyeHus.

13.2. Tembl (pasgenbl) QUCUUNIIUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHue TeMbI

n/n (Pa3nena) ANCLMNAMHBI Texuum JlabpaTopHble CamocTtosTenbHas

Bcero
3aHATUSA paboTa

BeepeHne B 6Grodnsmky

1 membpaH

4 8 12

CTpyKTypHO-
YHKLMOHaNbHas
opraHmM3aumst KOMMNOHEHTOB
brnomembpaH

Mem6paHHbIN TpaHCNoPT - 8 8

MpoGnembl Nnepeaayn
MHpOPMaLIMK B KNETKY

Ponb 6uomembpaH B
OCYLLIECTBEHMM
MeTabonmMyYecknx NpoLeccoB
B KNeTke

Ponb membpaH B
6 MEXKNETOYHbIX - 4 4
B3aUMOAENCTBUAX

MeauumHckme acnekTbl
Bropum3aunkm membpaH

MexaHn3mbl gencTBums
PUINKO-XMMUYECKNX
hakTopoB Ha MeMbBpaHHbIe
CUCTEMDI

Wtoro: 16 56 72

14. MeToan4yeckune ykasaHMAa Ans ody4aroLWmnxca Nno 0OCBOEHUIO AUCLUNIIUHDI:

NayyeHne pgucumnnuHbl «buodmanka membpaH» npegycmatpvBaeT MpoBefeHne nabopaTopHbIX 3aHATUA U
CaMOCTOSATENbHY0 paboTy cTygeHToB. BbinonHeHve nabopaTopHbix paboT u  camocTodATenbHas pabota
OCYLLECTBMAAITCA C MCNONb3oBaHMEM Yy4YebHbiX Mocobun, ykasaHnHbIX B n.15 n n.16. CTygeHTbl BbINOMHAOT
nabopaTtopHble paboThl, OTBEYAIOT Ha TECTOBbIE 3a4aHWs, BbINOMHAIOT 3a4aHns TEKyLLen aTTecTauumn.

CTygeHTbl caMOCTOSATENBHO MpopabaTbiBaloT M yCBauBaKT TEOPETMYECKME 3HaHMS C UCMONb30BaHWEM
pekoMmeHayemon yyebHom nutepaTypbl, y4ebHO-MeToaMYECKMX NOCOBUI, cornacHo ykazaHHOMY cnucky (.15 n
n.16).

Ha nabopaTopHbiX 3aHATUAX CTygeHTbl nubo wHAMBMAyanbHO, NGO B COCTaBe Marnow rpymnnbl
BbINOMHAT y4ebHO-uccnegoBaTenbCckylo paboTy. B xoge BbIMOMHeHMs nabopaTopHbiX paboT CTy4AeHThl
nprvobpeTaloT HaBblkM oOOpalleHus ¢ Ouonorumdeckumn obbekTamu, nabopaTopHbiM 00OpyoOBaHUEM U
WHCTPYMEHTApUEM, CaMOCTOSITENBHO  OCYLLECTBMASIOT  3KCMEPUMEHTbI,  PErMCTPUPYIOT,  aHanuM3upylT U
WHTEPNpeTUpYoT pesynbTaThl Buodunsmdecknx mnccnenoBaHnini MemMOpaHHbIX KOMMOHEHTOB KNeTku. PesynbraThbl
y4yebHOo-nccrnegoBaTenbCkoM paboThl, BKMOYas HeobXxooumble pacyeTbl, 3aKMYEeHWs M BbIBOObI, OTBETbl Ha
BONpoChl (3agaHns) odopmnsaoTcs B paboyer TeTpagu CTydeHTa B Buae nNpoTokona uccrnegosaHus. B koHue
nabopaTopHOro 3aHATMA pesynbTaTbl U MaTepuanbsl  y4yebHo-uccrnegoBaTenbckon paboTbl AoknabiBaloTCcs
npenogasartento, nNpu HeobxogmmocTn obcyxpatoTca B rpynne (ot4eT o nabopaTopHOM 3aHATMM). B criyyasix
nponycka nabopaTopHOro 3aHATUS MO KakMM-NMOO NMpUYMHaM CTyAeHT 06sA3aH ero camoCTOATENbHO BbIMNOMHUTD
NoA KOHTPOMIEeM MpenofaBaTtens BO BpemMs MHAMBUAYaMNbHbIX KOHCYNbTaLUWN.

Tekywas aTrectaums obecnedmMBaeT NPOBEPKY OCBOEHMS y4ebOHOro matepuana, npuodpeTeHus 3HaHumn,
YMEHMI U HaBbIKOB B MNpOLECCe ayauMTOPHOM W CaMOCTOSATENbHOW paboTbl CTyAeHTOB, (hOPMUPOBAHUSA
KOMMNETEHLNNA.

Tekylwas aTTectaums no gvcumnnuHe «buoduanka mem6paH» nposogutca 1 pasa B cemecTp. Tekywue
aTTecTauMn BKMYalT B ceba perynspHble OTYETbl CTYAEHTOB MO nabopaTopHbiM paboTam, BbINOSHEHUE
TECTOBbIX U MHbIX 3a[aHWIA K pasgenam QUCUUMIIVHBI.

lMpn noarotoBKke K TeKywen artrectaumyM CTydeHTbl W3y4yalT W KOHCMEKTUPYKT PEeKoOMEeHOyeMyto
npenogasatenemM ydebHyl nutepatypy Mo TemMaMm JabopaTopHbIX 3aHATMIA, CaMOCTOATENbHO OCBauBaloT
NOHATUNHBIN annapar.

lMnaHupoBaHMe 1 opraHuM3auus TEKyLWUX aTtTecTaumyn 3HaHWN, YMEHWA U HaBbIKOB OCYLLECTBMSETCS B
COOTBETCTBMU C copepxaHvem paboyen nporpaMMbl M KaneHZapHO-TEMaTUYECKMM MNaHOM C MPUMEHEHUEM
boHAa OLEHOYHbIX CPeacTB.




Tekywas aTrectauus saBnseTcd obs3aTensHON, ee pe3ynbTaTbl OLEHUBAOTCA B HanneHoOW cucteme u no
peweHntio Kadeapbl MOryt OblTb y4TeHbl MpU MNPOMEXYTOYHOW aTTecTtauum obydarowmxcd. Popmon
NMPOMEXYTOYHOW aTTecTaummn 3HaHUA, YMEHUI N HAaBbIKOB 0By4aloLLMXCH ABMNSETCH 3a4eT.

OcBoeHMe cogepxaHus  OUCUMNIUHBI  OCYLLECTBNSAETCA C  MCMONIb30BaHMEM  AMCTaAHLUMOHHbIX
obpasoBartenbHbIx TexHonorun (JOT) — anekTpoHHoro yyebHoro kypca «brnodmanka membpaH», pacnonoXeHHoro
no agpecy: https://edu.vsu.ru/course/view.php?id=7274 Ha noptane «3nekTpoHHbIA yHUBepcuteT BI'Y». lNepen
Havyanom y4yebHbIX 3aHATUA 0BYYaOLWNNCH LOIDKEH:

1. MNpoBepuTb Hanuume gocTyna K Kypcy. B cnyyae BbisiBneHus npobrneM CBOEBpeMEHHO obpaTuTbCs K
npenoaasaTternto Unn B cryxby TeXHNYECKoW NoaaepxKKu.

2. Usyuntb uHTepdpelic kypca, 3HaTb cnocobbl B3anmogenctsmsa ¢ npenogasaTenem B pamkax JYK:
coobLeHne Ha hopymMe, oThpaBka NIMYHOTro COOBLLEHHMS, YaT.

3. OsHakomMuTbCA C Uenbld U 3agavyamu OUCLMMNNWHBI, nepevyHeM (OPMUPYEMbIX KOMMETEHUUA W
pe3ynbTaToB 00y4YeHUs, NpOrpamMmon AUCLMNMMHBI, KaneHaapHbIM NaHoM, TPaeKTopuer 0CBOEHNST OUCUMMIWHEI,
KOMMNJIEKCOM BOMPOCOB M TpeboBaHMIM N9 NPOMEXYTOUYHON aTTecTaunm.

4. O3HakOMUTBCS C MEpPeYHEM OCHOBHOW W OOMOMHWUTENbHOW nuTepaTypbl, @ TakKKe CMMCKOM
9MNEKTPOHHBIX 0OpasoBaTenbHbIX PEeCcypcoB, HEOOXOAMMbIX AONS OCBOEHUSA AWCUUNAMHBI. [MonyuuTb gocTyn K
3ANEKTPOHHbIM BUBMOTEYHBIM CUCTEMAaM, Ha KOTopble ocdopmneHa nognucka ®rEOY BO «BlMY».

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XoAUMbBIX AN OCBOEHUSA AUCLMNIIUHDI

a) OCHOBHasi nuTeparypa:

Ne n/n MCTOYHMK

1 Apmioxos B.I". buogpusuka: yyebHuk dnssi BY30e / nod ped. B.I. Apmroxosa. - M. :
Akademuyeckull npoekm, 2009. - 294 c.

6) LononHuTenbHas nuTeparypa:

Ne n/n McTOYHMK
HakesacuHa M.A. MexaHu3mMmbl knemoyHou aubenu: arnonmo3s, aymoghaausi, HEKPO3:

2 yyeb.nocobue / M.A. HakeacuHa, B.I". Apmioxos. — BopoHex : Usadamenbckuti dom BIY, 2019.
— 164 c.
Apmioxoe B.I. CmpykmypHO-byHKLUUOHAaNIbHOE coCmosiHuUe buomembpaH U MeXKIemoyHbie

3 g83aumoldelicmeus : y4yeb.nocobue / B.I. Apmioxos, M.A. HakeacuHa. — BopoHex : UL BI'Y,
2008. — 156 c.
Apmioxosg B.I". buonoaudeckue membpaHbl: cmpykmypHas opeaHu3auyusi, hyHKyuU,

4 Moducghukauusi husuKo-xumudeckuMu azeHmamu : y4eb.nocobue. / B.I. Apmioxos, M.A.

HakesacuHa. — BopoHex: MN130-80 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 usd. - M. : Hayka, 2004. T. 2. — 469 c.

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

7 l'eHHuc P. BuomembpaHbl: MonieKynspHas cmpykmypa u pyHkuyuu / P. ['eHHuc. — M. : Mup,
1997. - 624 c.

8 Manbuyes M.A. MexknemoyHbie e3aumodeticmeausi / M.A. NManbues, A.A. NeaHos. — M.:

MeouuunHa, 1995. — 224 c..

B)MH(POPMaLMOHHbBIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcebl(OduLManbHbIe pecypebl UHTEPHET)™:

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 rnnamgopme

«3nekmpoHHbIl yHusepcumem Bl'Y»

lMokposckutl A.A. KnemoyHasi cugHanusayus [SrnekmpoHHbIU pecypc]: y4ebHoe nocobue/
lNokposckuti A.A., Tumoea H.M.— 3nekmpoH. mekcmossie 0aHHble.— KpacHOSIPCK:
Cubupckul ¢pedepanbHbili yHugepcumem, 2019.— 116 c.— Pexum docmyna:
http://www.iprbookshop.ru/100031.html.— S5C «IPRbooks»

Buogpusuka [BnekmpoHHbIl pecypc]: y4ebHuk s 8y3oe/ B.I. Apmioxos [u 8p.].— SnekmpoH.
5 mekcmoseble OaHHble.— Mockea, EkamepuHbype: Akademudyeckul lNpoekm, [enosas KHuza,
2016.— 295 c.— Pexum docmyna: http://lwww.iprbookshop.ru/60018.html.— 35C «IPRbooks»



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

16. NepeyeHb y4ueOHO-MeTOANYECKOrO 06ecneyeHusi ANs CamocTosiTeNIbHOM paboTbl

Ne n/n NcToYHMK

1 Apmioxos B.I". buogpusuka: yuebHuk dnisi BY3oe / nod ped. B.I'. Apmroxosa. - M. :
Akademuyeckull npoekm, 2009. - 294 c.
HakesacuHa M.A. MexaHu3mbi kriemoyHouU aubesu: arnonmos, aymoghazusi, HEKPO3:

2 y4eb.nocobue / M.A. HakeacuHa, B.I. Apmioxoe. — BopoHex : Ms0amenbckuli dom BI'Y, 2019.
—164 c.
Apmioxos B.I. CmpykmypHO-hyHKUUOHAaNIbHOE COCMOosiHUe buomembpaH U MeXK/1emoYHbie

3 e3aumodelicmausi : y4yeb.nocobue / B.I. Apmioxos, M.A. HakeacuHa. — Boporex : VML BI'Y,
2008. — 156 c.
Apmioxosg B.I". buonoauveckue membpaHbl: cmpyKkmypHasi opaaHu3dayusi, hyHKyUU,

4 moducgpukayus husuko-xumudeckumu azeHmamu : y4eb.nocobue. / B.I". Apmioxos, M.A.
HakeacuHa. — BopoHex: N38-e0 BopoHex.2oc. yH-ma, 2000. — 296 c.

17. OOGpasoBaTenbHble TEXHOMOMMU, MUCNoNb3yeMble nMNpu peanusaumum y4ebHom
AVUCLUMMIIUHBbI, BKIOYaA AOUCTaHUUOHHbIe obpa3oBaTenbHblie TexHonoruu (OOT,
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

OcBoeHue cogepXaHus ANCUUMNMNHBI OCYLLECTBSETCA C UCMOMb30BaHNMEM OUCTAHUMOHHBIX 0OpasoBaTernbHbIX
TexHonormn (OOT) — anekTpoHHOro y4yebHoro Kypca «buodmsmka membpaH», pacnonoXeHHOro no agpecy:
https://edu.vsu.ru/course/view.php?id=7274 Ha nopTtane «3NeKTPOHHbIN yH1BepcUTeT BITY».

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUUNIIUHDI:

YuebHasa ayautopusi onsi NpoBeAeHUs 3aHATUIA CEMUHAPCKOTO Tuna (NnabopaTopHbIX 3aHATUIA, TEKYLLIEro KOHTPOSS
1 NMPOMEXXYTOYHON aTTecTaumm)

CneunanunsmpoBaHHas mMebenb, nabopatopHas nocyaa, pH-metp noptatmeHbii HI83141, mukpockonsl Mukmen,
Cnektpodotometp [13-54-00 YO, nporpammHO-METOAMYECKUA KOMMIEKC OvoXmmuniom.aHanusa, ueHTpudyra
Eppendorf, wenkep-nHkybatop ans nnaHweta EImi SHAKER ST 3

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

Mopsiaok OUEeHKM OCBOeHMsi obyvarowmmmncs ydebHoro MaTepuana onpegensieTcs
coep)xaHMeM crneayLmx pasaenoB AUCLUMNNHBIL:

HanmeHoBaHue
NngukaTop(bl)
Ne pasgena
n/n FIMCLINIHHI KomneTeHuusi(n) OOCTMKEHUSI OueHouHbIE cpeacTBa
KOMMeTEeHL MM
(mogyns)
MK-1: CnocobeH
nnaHmposaTb paboTy MK-1.1:
1 BbIGMpaTh MeToabl AHanuanpyeT u
peLleHuns obpabatbiBaeT WHouBmayanbHble 3agaHns
nccrnegoBaTenbCkux MHopMaLuto no JlaGopaTtopHbie paboTbl
3ajay agekBaTHo TemaTtuke TecToBblE 3aaaHUA
NnocTaBMneHHbIM nccrnegoBaHus B Bonpocbl 4ns KOHTPOMbHbIX
BeegeHuve B Lenam c ydeTom BblGpaHHOM pabot
1. | 6uodmsmky LLUMPOKOro obnacTu Hayk, B
mMembpaH NOHVMaHWs TOM 4ucne Ha
npodeccuoHanbHON | MexaucuunimHapH
obnacTtv n/mnu OM YPOBHE
obrnacTtn obyyeHus, B
TOM 4ucre Ha
MEeXONCUUMIMHAPHO
M YpPOBHe
MK-1: CnocobeH MK-1.1:
CTpyKTypHO- nnaHmposaTb paboTy AHanuanpyet u
YHKLMOHanbHas 1 BbIBMpaTh MeToabl obpabatbiBaeT NHouBmayanbHble 3a0aHns
2. | opraHuzauus peLleHns WHopMaLno No JlabopaTtopHble paboTbl
KOMMOHEHTOB nccregoBaTenbCKUx TemaTtuke TecToBbIE 3agaHUA
ovnomembpaH 3a4ay agekBaTHO nccnegoBaHus B Bonpocbl AN KOHTPONbHbIX
NOCTaBEHHbIM BblibpaHHOWM pabot




Ne

HanmeHoBaHue
pasgena

NHankaTop(bl)

KomneTeHuusi(n) JOCTUXEHUS OueHouHbIe cpeacTBa
n/n JVNCUMMMNUHbI
KOMMeTeHLMn
(Mogynsi)
Lensm ¢ y4eTom obnacTu Hayk, B
LLIMPOKOTO TOM 4ucre Ha
NMOHUMaHWS MeXONCLUMMITMHAPH
npocdeccuoHaneHon OM YpPOBHe
obnactu u/vnu
obnacTtun obyyeHus, B
TOM yucne Ha
MeXANCUUMNIMHAPHO
M YpOBHe
MK-1: CnocobeH
nnaHmposaTb paboTy MK-1.1:
1 BbIGMpaTb METOAbI AHanusumpyet 1
peLueHus obpabaTbiBaeT
nccnenoBaTenbCKnx MHopMaLno No
NHouBmayanbHble 3agaHns
3ajay agekBaTHo TemaTtuke
TecToBbIE 3a8aHUSA
NnocTaBneHHbIM nccrnegoBaHust B
N Bonpocbl 4ns KOHTPOMbHbIX
- Lensm ¢ y4eTom BblIOpaHHoOW
MembpaHHbI paboT
3. LLIMPOKOTO obnacTu Hayk, B
TpaHcnopT
NMOHUMAaHWNS TOM 4ucre Ha
NpodeCCUOHANbHON | MEXAUCLUMNINHAPH
obnacTtu nnnu OM YpPOBHe
obnacTtn obyyeHus, B
TOM Yucne Ha
MeXANCUUMNIMHAPHO
M YpOBHe
MK-1: CnocobeH MHavBuayanbHble 3agaHus
nnaHmpoBaTb paboTy AK-1.1: JTabopaTopHble paboTbl
1 BbIOMpaTh MeToabI - TecToBbIE 3a4aHUSA
AHanusupyert 1
peLleHns Bonpocbl 4ns KOHTPOMbHbIX
obpabaTbiBaeT
nccnenoBaTenbCKnx pabot
WHopmauuo no
3agay agekBaTHo
Temartumke
nocTaBneHHbIM
Mpobnemsl uccrnegoBaHus B
Lensm ¢ y4etom N
nepegauu BblIbpaHHOWM
4. LLUMPOKOro
WHdopmauum B obnacTtu Hayk, B
NMOHUMaHWS
KneTky . TOM yucne Ha
npodeccuoHansHon MEXAMCLIMMIMHADH
obnacTtu n/mnu P
OM YPOBHEe
obnacTtun obyyeHus, B
TOM 4ucre Ha
MEeXONCUUMIMHAPHO
M YpOBHe
MK-1: CnocobeH MK-1.1:
nnaHupoBaTb paboT AHanusmpyet 1 MHovBuayanbHble 3agaHus
Ponb 6nomembpaH B P P y Py AnBrRYy A
1 BbIBpaTe MeToabl obpabatbiBaeT TecToBble 3agaHuA
OCYLLECTBMNEHUN
5 peLueHuns WHopmaLuuo no Bonpocbl AN KOHTPOMbHbLIX
MeTabonmyeckmx
nccrnegoBaTenbCkux TemaTtuke paboT

npoLueccoB B KINeTke

3agay agekBaTtHoO
NOCTaBJ1IEHHbIM

nuccnegoBaHus B
BblGpaHHOW




HanmeHoBaHue

NHankaTop(bl)

obnacTtv n/mnu

obrnacTtn obyyeHus, B
TOM Yucne Ha

MeXANCLMNINHAPHO

MeXaMCLUMNIMHaPH
OM ypOBHe

M YpPOBHE

Ne pasgena
KomneTeHuusi(n) JOCTUXEHUS OueHouHbIe cpeacTBa
n/n JVNCUMMMNUHbI
KOMMeTeHLMn
(Mogynsi)
Lensm ¢ y4eTom obnacTu Hayk, B
LLIMPOKOTO TOM 4ucre Ha
NMOHUMaHWS MeXONCLUMMITMHAPH
npocdeccuoHaneHon OM YpPOBHe
obnactu u/vnu
obnacTtun obyyeHus, B
TOM 4uCrle Ha
MeXANCUUMNIMHAPHO
M YpOBHe
MK-1: CnocobeH
nnaHmposaTb paboTy
1 BbIBMpaTh MeToabl
P A MK-1.1:
peLleHns
AHanuaupyet n
nccrnegoBaTenbCkux
obpabaTbiBaeT
3ajad agekBaTHO
WHOopMaLMIo No
NnocTaBneHHbIM TEMATUKE NHouBmayanbHble 3agaHns
Ponb mem6GpaH B LensiMm ¢ y4eTom TecToBble 3agaHuA
nccrnenoBaHus B
6 | MEXKNEeTOYHbIX LLIMPOKOTO BLIGDAHHOM Bonpocbl Anst KOHTPOSbHbIX
B3aUMOOENCTBUSIX NOHUMaHWS P pabot
. obnacTu Hayk, B
npodeccuoHansHon
TOM 4ucre Ha
obnacty w/unm MeXONCLUMNITMHAPH
obnactn oby4yeHusi, B P
OM YpOBHE
TOM Yucre Ha
MEeXONCUUMITMHAPHO
M YpPOBHE
MK-1: CnocobeH
nnaHupoBaTb paboTy
1 BblbupaTb MeToabl
P A MK-1.1:
peLueHuns
AHanusupyert 1
nccrnenoBaTenNbCKUx
obpabaTbiBaeT
3ajad agekBaTHO
MHopMaLuto Nno WHouBmayanbHble 3agaHns
NnocTaBMneHHbIM
Temartumke JTabopaTtopHble paboTbl
MegmuuHckme Lensm ¢ y4eTom
nccrnegoBaHust B TecToBbIE 3a4aHUSA
7 | acnekTbl 6Mor3nKM LLIMPOKOTO N
BbIOpaHHOWM Bonpocbl 4ns KOHTPOMbHbIX
MembpaH NMOHUMaHWNS
_ obnacTu Hayk, B pabot
npodeccuoHanLHon
TOM 4ucre Ha
obnacty u/unu MeXONCLMMNIMHAPH
obnacTtn obyyeHus, B P
OM YpOBHe
TOM 4ucrie Ha
MeXANCUUMNIMHAPHO
M YpOBHe
MK-1: CnocobeH
nnaHmpoBaTb paboTy
1 BbibMpaTb MeToAbI MK-1.1:
peLueHuns AHanuanpyet u
nccregoBaTeNbCkux obpabatbiBaeT
MexaHuambl 3aay afjekBaTHo MHopMaLuto Nno NHouBmayanbHble 3a0aHns
AencTBNA U3nKo- NnocTaBneHHbIM TemaTtuke JlabopaTtopHkie paboTbl
g | Xvmmdeckux Lensm ¢ yyeTom nccrnenoBaHus B TecToBble 3agaHus
(hakTopoB Ha LLIMPOKOTO BblGpaHHoOW Bonpocbl Anst KOHTPOSbHbIX
MeMObpaHHble NOHUMaHUS obnacTtu Hayk, B paboTt
CUCTEMbI npodeccuoHanbLHon TOM 4mucne Ha




HanmeHoBaHune
NHankaTop(bl)
Ne pasgena
KomneTeHuusi(n) JOCTUXEHUS OueHouHbIe cpeacTBa
n/n JVNCUMMMNUHbI
KoMneTeHuum
(Mogynsi)
lMpomexyToyHas aTTecTaumsi lMepeyeHb sonpocoe K 3auemy,
dhopma KOHTpOIs — 3a4eT

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAUYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1. TeKywWwMn KOHTPOSb ycneBaeMoCTu

KoHTpornb ycneBaeMocTv No AUCLMMINHE OCYLLECTBASETCA C MOMOLLBIO CReayoLwmx OLEeHOYHbIX

CcpencrTs:
MHONBUAYAJIbHbLIE 3A0AHUA

CamocToATenbHO  M3y4nMTb nuTepaTypy W cocTaButb pedpepat (0630p) C  3aknNiOYeHUWeM U CMUCKOM
MCMONb30BaHHbIX WCTOMHWKOB (TeMbl nNpuBedeHbl Huxe). B pedepate CTyaeHTbl AOMKHbI MCMOMb30BaTb
TEOpeTUYECKNe 3HaHUSA, YMEHUS W HaBblkM NO M3y4aeMOoW AUCUMNNWHE AN MNOBbLIWEHUSA YPOBHSA BbINONHEHUSA
CBOeW Hay4yHo-nccnegoBaTenbCckon paboTol.
Tembl 0630pOB:

1. CrpykTypHas opraHusaums n MexaHusmbl PYHKLUMOHNPOBAHMA MeMOpaH ueneBblX KNeTok (NMMMdoumnTOB,
HENTPOUIIOB, IPUTPOLMUTOB, OMYXONEBbLIX KMNETOK, renaTtounToB, HENPOHOB, OakTepwuil, NPOCTENLLUX,
rpmboB 1 APYrux, KOTopble SABNSIOTCA OO beKTaMn Hay4YHbIX NCCNEeaOBaHNI CTYAEHTOB).

2. CTpykTypHas opraHusauus u MexaHu3mbl YHKLMOHUPOBaAHUSA OTAerbHbIX KOMMOHEHTOB MemOpaH
ueneBblX KNeTok (nMMMdOouUTOB, HEWTPOMUIOB, 3IPUTPOLMTOB, OMYXONEBbLIX KMNETOK, renaTtouuTos,
HenpoHoB, GakTepwuii, npocTenwux, rpuboB W APYrNX, KOTOpble SABAATCA OObEeKTaMu Hay4HbIX
nccnegoBaHWi CTyAEeHTOB; HanpuMep, MUTOXOHAPWIA, S4ep, NnasmaTuyeckux MembpaH u gp.).

3. CurHanTpaHCOYKTOpHble CWUCTeMbl LemneBblX KIeTok (NMMMdouMTOB, HEeWTpoduros, 3SpUTPOLIUTOB,
OMyXOMneBbIX KMNeTOK, renaTouMToB, HENWpPOHOB, OakTepun, npocTenwux, rpuboB M ApYrnx, KoTopble
ABMAOTCA 0ObeKTaMMn Hay4YHbIX UCCNEeAOBaHUA CTYOEHTOB).

4. MexaHnsmbl rmbenu LeneBbiX KNeToK (MMmMdounToB, HENTPOMUIIOB, 3PUTPOLIMTOB, OMYXONEBLIX KNETOK,
renaTouMToB, HEWPOHOB, GakTepuih, NPOCTENLMX, TPUOOB WM ApYyrux, KOTOPble SBMAAKTCA OObekTamu
Hay4HbIX UCCNeaoBaHWUN CTYQEHTOB).

5. MonekynapHO-KNeToYHble MeXaHu3Mbl pasBUTUS NaToNorMih  OpraHM3ma YenoBeka, CBSA3aHHbIX C
WHTEeHcumkaumen ceoboagHo-paguKanbHbIX NPOLECCOoB.

6. MonekynapHO-KNeToYHblE MeXaHM3Mbl pPa3BUTUSA MNaToONOrMM OpraHM3ma 4YenoBeka, CBS3aHHbIX C
ycuneHmem n ocnabneHnem npoueccoB KreTouYHon rmbenu.

7. VIMMyHOMaTomnorum, CBsi3aHHble C HapylleHWeM CTPYKTYpbl U OYHKUUA MeMOpaH KneTok Yenoseka, U ux
MOINEKYNSAPHO-KNETOYHbIE MEXaHU3MBI.

8. MonekynapHoO-KNeToYHble MeXaHu3Mbl pasBUTUS MNaTONMOrMM 4YernoBeKa, CBA3AHHbLIX C HapyLleHWSAMM
MOHHOrO roMmeocTasa KneTok U pyHKLUMOHMPOBaHUS MeMBpPaHHbIX TPAHCMOPTHBLIX CUCTEM.

Mpumep nabopaTopHou paboTkbl No y4yebHON AUCLUNNNHE

NabopaTtopHas pa6oTa Ne 1. BbigeneHne aputpoumutTapHbiX MEMOpPaH U3 KPOBU [OHOPOB

Llenb paboTbl: ocBOEHNE MeToAa BblAeMNeHUs 3puTPOLUTapHbIX MeMBpaH.

MaTtepuansl 1 obopygoBaHMe: KpOBb  AOHOPOB € @HTUKOArynsHTOM,  XNOpUA  HaTpwus,
TPUCTUAPOKCUMETUNAMMHOMETaH (TPUC), CoMNsiHasi KUCoTa, aTuneHgnamuHTeTpaauetat (SOTA), ueHTpudyxHble
NpobupKK, LeHTPUYKHbIE BEChI, LeHTpudyra, pH-mMeTp, nactepoBckue NuneTkn, hunbTpoBarnbHas bymara.

Xopa paboThbi:

KpoBb ¢ aHTukoarynsHToM ueHTpudyruposatb npu 3000 06/mMuH B TeyeHne 10 MuH. MNnasmy v BepxHUI
Crow nenkounToB oTOBpaTh NacTEPOBCKOW NMUNETKOM U yAanuTb. QpUTPOLUTLI TPU pasa NPOMbITb OXNaXAEeHHbIM
pactBopoM, cogepxawum 0,145 monb/nNaCl B 0,02 mone/n Tpuc-HCI 6ydepe (pH 7,6), kaxabii pa3 ocaxpas
KNeTkn B TOM Xe pexume. MemOpaHbl 3pUTPOUMTOB MONy4YaloT MyTEM TMMNOOCMOTUYECKOro remonm3a ux
pacTtBopoM, cogepxawwmm 10 mmone/n 3OTA B 10 mmonb/n Tpuc-HCI 6ydepe (pH 7,6). ins atoro oanH ob6bem
OTMbITBIX 3PUTPOLUTOB ObICTPO W SHeprnyHo nepemewatb ¢ 20 obbemamu oxnaxaeHHon po 4 °C
remMonuanpyroLLLen cpeapbl 1 BbliaepxaTb Npu 3TOM TemnepaType B TedeHne 15 MuH. Nemonuaat ueHTpudyrmposatb
Ha ueHTpudyre npn 18000 o6/MuH B TedeHue 15 MUH. HagocagoudHyo XMOKOCTb yAanuTb, @ 0cagok memopaH
npombITh Tpy pa3a 20 o6bemammn 10 mmonb/n Tpuc-HCI Bydepa (pH 7,6), kaxgbii pa3 ocaxgas membpaHbl B TOM
Xe pexume. B ganbHenwmx akcnepMmMeHTax UCnonb30BaTh CBEXENPUITOTOBIIEHHYHO CYCNEH3MI0 MemBpaH.

OTBETUTb Ha BOMpPOCHI:



MoyemMy apuTpounTapHbie MeMbpaHbl ABMASITCA yAoOHON Mogenblo ANS U3y4eHUs CTPYKTYpbl U CBOMCTB
MeMOpaH KneTok?

OxapakTepn3oBaTb OCOOEHHOCTM CTPYKTYPbI 1 (OYHKLMI 3pUTPOLUTAPHBIX MEMBPaH U NX KOMNOHEHTOB.
Kakne KOMMOHEHTbl BXOOAT B COCTaB MeMOpaHHOro kapkaca apuTpoumTtoB? Kakune cyHKuun BbiNomnHAET
MeMOpaHHbIN kapkac?

Kakvne metoabl MOryT ObiTb MCNOMNb30BaHbl ANs BblAENEHNST SpUTPOLMTaAPHbBIX MeMOpaH?

Kakve meToabl UCNOMb3ywT ANS U3y4eHUs] CTPYKTYPHOrO COCTOSHUSI SPUTPOLMTapPHbIX MemOpaH? YTo
No3BONSAIT UCCNeaoBaTb 3T MeToabl?

KpuTepum oLeHKu:

KputepursiMm oLeHUBaHUSi KOMMNETEHLMIA (pe3ynbTaToB) SBNSAOTCS:

- MOAroToBKa K 3aHATMIO (ohopMIIeHNEe 3aHATUS B paboyell TeTpaan B COOTBETCTBUU C METOANYECKUMM
peKkoMeHOaLUsMN);

- OTBETHI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUS U coaepXaHuto nabopaTopHoi paboThbl;

- aKTUBHOCTb M CaMOCTOSITENbHOCTb MPU BbIMNOSIHEHUN 3a4aHUS;

- 0chopMIIEHNS Pe3yNbTaToOB B COOTBETCTBUM C METOANYECKMU PEKOMEHAaLUAMY;

- yMeHVe aHanuaupoBaTtb, 0bcyXdaTb MNOSMy4YeHHble pe3ynbTaTbl U CAMOCTOSTENBHO (DOPMYNMpPOBaTh
BbIBOAbI.

PaboTta cumtaeTcsl BbINOMHEHHOMW M 3a4YTEHHOMW, €CNU CTYAEHT B KOHUE 3aHATMS npeactaBunl OT4eT B
COOTBETCTBMM C AaHHBIMW METOANYECKUMM PEKOMEHOALNAMMN.

TecToBble 3apaHus (NpUMepbI):

3apgaHue Ne 1. HapucoBaTb CTpoeHume nnasmatuyeckon MembpaHbl KNeTkM ¢ NOAMUCSAMMU.
3apaHue Ne 2. BuibpaTtb npaBuribHbIN OTBET UM OTBEThI:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

OCHOBHbIMM ~ CTpPYKTypoOOpasylwummn nunugamu  MembpaH siBngawTca:  a)  docdonunugbl;  0)
TpUrnuuepuapl; B) KApOTUHOUAWI; T) IMULEPUH.

lMpeobnagawwmmm nunugamMmm B CcocTaBe MeMbpaH SABMSIOTCA: a) HeWTpanbHble nunuabl; 0)
LUBUTTEPUOHHbIE NUNUABI; B) KACMble NUMAWABI; T) cTepounabl.

Mepexog nunuaHom dasbl M3 reneobpasHoro B >KUAKOKPUCTaNNMYeckoe COCTOSIHME CBA3aH C : a)
M3MeHeHneM KoHdopMauun  YrmeBOAOPOAHbIX LUenen nunugHblX  Mmonekyn; 6)  ykopodeHuem
YrNeBOAOPOAHbLIX Lenen nunuaHblXx Monekyn; B) «nun-dnony»-nepexoqoM nunUAHbIX MOMEKYm; T)
nepexonom n3 MULENNApHON hasbl MMNUO0B B reKcaroHarnbHy.

WcknioumTensHom cnocobHOCTLIO CyLLECTBOBAaTL B BUAE OMMONEKYNAPHbLIX NUMUOHBIX CIOEB B LUMPOKOM
WHTepBane TemnepaTyp W WOHHbIX KOHUEHTpauui obnagaeT: a) docdatnamnmHosuTon; 6)
dochaTnannataHonamMmuH; B) ochaTnannxorvH; r) KapauosnunmH.

OO6Lenpu3HaHHOM MOAENbIO CTPOEeHUss MeMbpaH aBnsieTcs: a) mogene CuHrepa-HukonbcoHa; 6) mogernb
Hannannu-[aBcoHa; B) mogenb PobepTcoHa; r) mogens puHa.

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

K nepndepnyeckum 6enkam OTHOCAT: @) MOHHbIE KaHarnbl; 6) membpaHHble AT®dasbl; B) CNEKTPUH U akTWH
3pUTPOLMTOB; I) MeEMOpaHHbIE peLenTopsl.

BenkoBo-nunugHble goMeHbl MembpaH, oboraleHHblIe XONeCTEPUHOM N CPMHTOMMENMHOM, Ha3bIBalOTCS:
a) knuHku; 6) padTbl; B) MULENNbI; ) AMNOCOMBI.

Mnasmatnyeckme MembpaHbl 3pUTPOLMTOB 1 NMMMAOLINTOB pasnMyaloTcs, B NEPBYO ovepeapb, Mo COCTaBy
n ceBoncTBaM: a) 6enkos; 6) NMMNMAOB; B) yrNeBoaoB.

laHrnmMosmapl — 9TO OAMH M3 TWMOB: a) rnuueponunuaos; ©) rmvkonNunuAoB; B) CTeEpouaoB; T)
cuHrodpocconmnmaos.

Onsi membpaHHbix GEnKoB He XapakTepHO sBMeHWe: a) BpaliaTensHow auddy3um; 6) narepanbHON
anddysnm; B) «dnun-cnon»-nepexoaa; r) CTpyKTypHoOn acumMMeTpuun.

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

CenekTuBHbIA OUNbLTP — 3TO OAMH U3 «KOMMOHEHTOBY: @) TPaHCNOPTHONAT ®asbl; 6) MOHHOro kaHana; B)
nunugHoro 6ucnos; r) nepudepnyeckoro memopaHHoro dernka.

Bbicokas npoHMuaemocTb nunuaHoro 6ucnost MembpaH xapakTepHa Ans: a) MOHOB HaTpus; 6) rmoKosbl; B)
aMWHOKUCIIOT; T) XXMPHbIX KUCIIOT.

Ons  BHYTPEHHEW  MWTOXOHApPWANbHOMW  MeMOpaHbl  XapaKTepHO  BbICOKOE  COAepXaHue  a)
dochaTnagnnxonvHa; 6) KapoMonunuHa; B) XonectepuHa; r) octdaTuamnmHosmTona.

[nsi MeMOpaH XMBOTHbIX KNETOK XapaKTepHO BbICOKOE COAepXaHue nunuaos: a) docdhaTuamnxonuH +
raHrnuosvabl + xonectepuH; ©6) docdaTtmgunataHonammH + Lepebpo3vabl + CHUHIOMUENVH; B)
dochaTnannxonuH + ocdatmannaTaHonamuH + xonectepuH; r) docaTuamnataHonamMmmH +
dochaTnannxonuH + COUHrOMUENUH.

K nHTerpaneHbiM MemMbpaHHbIM GenkamM OTHOCAT: a) cneKkTpuH; 6) pogoncuH; B) 6enok nonocel 3; r) akTuH;
4) rMUKOOPUH.
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TonwwmHa membpaHbl B cpegHem coctasnseT: a) 10 aHrcpem; 6) 10 HM; B) 0,1 Mkm; 1) 10 MKM.

lMonsipHble rONMOBKM NUMUMOB B MeMbpaHe 3apsbkeHbl: a) MONOoXWUTENbHO; ©) oTpuuaTenbHO; B) He
3apsiKeHbl (HEUTParbHbI).

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

B ocHoBe 6enok-nunuaHbix B3auMOAEeNCTBUIN B BriomembpaHax nexarT: a) ruapodobHble B3anmoaencTans;
6) anekTpocTaTuyeckne B3aMMOAENCTBIS; B) BOOOPOAHbIE CBA3M; ') KOBANEHTHbIE CBA3N.

Bpemsa nepeHoca wmonekynbl docconunuaa M3 OAHOrO MOMOXEHUS paBHOBECUA B Apyroe npu
natepanbHon gudpdysun: a) 10-7-108 ¢; 6) 10-19-1012 c; B) 1-2 u.

Moo TEPMWMHOM «KMHKM» MOHMMAIOT: @) obnacTv NONApHbIX rPpynn nNUnunos; ©6) u3oTponHy obnactb
yrneBodopOAHbIX LUenerd nuMnuaoB; B) Yy4acTOK YrNeBOAOPOAHOM LEMW, HaxOoAsWMWCs B TpaHc-
KOHdpopMauuu; ) y4acToK yrieBoAOPOaHOM Lenu, Haxo4aLWunes B TpaHC-row-koHdopmaumm.

Bonee BbICOKOV MPOHMLAEMOCTbIO ANS MOHOB U BOAblI obnagaet: a) muuennsipHas ¢asa nunugos; 0)
namennapHas Xugkokpuctannuyeckas casa; B) namensnsipHasi renesas ¢asa; r) rekcaroHanbHas gasa.
Onddysnio NOHOB B rOMOreHHONM He3apsiKeHHOM MeMOpaHe OnuChLIBaeT ypaBHEHUE: a) anekTpoanddysmm
HepHcTa-lNnaHka; 6) ®uka; B) cTaumMoHapHOro noteHumnana ronsamaHa-XomKKk1Ha.

Bug TpaHcnopTa (aKTUBHbLI UMW MNACCUBHLIA) OMNPEAEnseTcs BEeNUYMHOW: a) 3NEeKTPOXUMUYECKOTO
noteHumana; 6) koacppurumeHTom auddy3un; B) UaMeHeHNEM CBOOOAHOM 3HEPrM; ) MPOHULLAEMOCTbIO.

K MOHHbIM KkaHanaMm, WVMeWLWMM BHYTPEHHUN CEHCOpP BHELWHEro CcurHana, oTHocATCs:  a)
peuenTopynpasnsemble KaHanol; 6) nMraHgynpaBnseMble KaHanbl; B) NoTeHUanyrnpasnsemMble KaHansbl.
CeHcop BHeLIHero curHana noTeHumnanynpaBnsemMblX HaTPUEBbIX W KanueBblX KaHamnoB — CErMeHT Si a-
cybbeanHuLubl cogepXuTt Bomnblioe KOMMYeCTBO OCTATKOB: a) HeWTparbHbIX aMWHOKUCNOT; 6) Kucnbix
aMUWHOKUCIIOT; B) OCHOBHbIX aMUHOKWUCIIOT.

CkopocTb TpaHcrnopTa MOHOB Yepe3 MeMbpaHy ¢ ydacTuem moHodpopa coctaensiet: a) 10%-107 noHoB B
cek; 6) 10%-10° noHos B cek; B) 108-10%° noHos B cek; r) 10%-10% MOHOB B CeK.

BanvHoMuumMH MO CTPYKType M MexaHu3my [OeWCTBUS NpencTaBnsieT cOoOORM: a) XUPHYK KucnoTy; ©0)
nonvcaxapug; B) aHTUBMOTUK; I) AETEPreHT; 4) kKaHanodgopmep; €) noHodop.

lMepeHoc noHa 4yepe3 memOpaHy C MOMOLLBK MOHOMOpa OCYLLECTBNSIETCA C MOMOLLbIO: a) BOOOPOAHbIX
cBsA3en; 6) KoBaneHTHbIX CBA3EN; B) MOH-ANMONbHbLIX B3aUMOAENCTBUW; I) rngpodoBHbIX B3aMMOAENCTBUN.
MpamuumnanH A no CTPyKType N MexaHn3My AeNCTBUSA SBNSETCA: a) nonmcaxapugom; 6) aHTMbUoTukom; B)
aMWHOKUCIIOTOW; ') HEUTpanbHbIM MOHOMOPM; 4) kKaHanodopMepPoMm; e) 4ETEPTEHTOM.

KanbuueBasdAT®aza obecneumBaeT: a) NacCUMBHbLIN TpaHCNopT; ©) NepBUYHO-aKTMBHBLIN TPaHCNOPT; B)
BTOPWYHO-aKTUBHbIN TPAHCMOPT.

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

Na, K-AT®asa pyHKUMOHUPYET B: @) ANEKTPOHENTParibHOM pexxnme; 6) aNeKTpOreHHoOM pexnme.

Y GakTepuih M pacTeHUN KOTPaHCMOPTUPYEMbIM MOHOM B Crflydae BTOPMYHO-aKTUBHOIO TpaHcnopTta
aBnsietcs: a) Na*; 6) K+; B) Ca?*; r) H*.

. AMMHOKMCNOTbI 1 Caxapa TpaHCNoOPTUPYKTCA 4epes MeM6paHy nytem: a) BTOPUYHO-aKTUBHOIO

TpaHcnopTa; 6) NepBMYHO-aKTMBHOrO TPaHCMOPTa; B) NACCMBHOIMO TpaHcnopTa npuv  NOMOLLM
kaHanoobpasoBaTenen.

Mpu nepegaye aHeprum Bo3byXOEHUS HA MOMNEKYMSAPHBIN KMCIOPO4 OT Monekyrbl dhoToceHcubunmnsaTtopa
B TPUMMETHOM BO30OYXXOEHHOM COCTOSIHUM OBpasyeTcs: a) rmOpOoKCUITbHBLIN pagukan; 6) CynepoKCUAHbIN
aHWOH-paguKan; B) CUHIMETHbIV KMCNOPOA,; ) Nepokcug BOAOPOAA; €) OKCug asoTa; X) NePOKCUHUTPUT.

B pesynbTaTte nepokCcMOHOro OKUCNEHWUS NMMNUOOB NPOUCXOAWT: a) MoBbleHne cTeneHn rmapodobHOCTM
MembpaHbl; 6) CHXeHue cTteneHn rmgpodobHOCTM MeMbpaHbl; B) yBenuyeHwe oTpuuaTensHOro 3apsga
Ha MOBEPXHOCTW MeMOpaHbl; I) CHWKeHMe OoTpuuaTenbHOro 3apsaa Ha NOBEpPXHOCTM MeMOpaHbl; [4)
yBenmyeHne BA3KOCTM MeMBpaHbl; €) CHUXKeHUe BA3KOCTN MemMbBpaHbl.

AKuenTopamm KOPOTKOBOMHOBOro Y®P-un3nyvyeHns B MembpaHax BbiCTynatoT: a) 6enku; 6) rugponepokcuabl
nMnNuaoB; B) anbAernbl U KeTOHbI; ') KoOepMeHTbI; 4) yrnesoabl.

B kauyecTBe NpooKCMAAHTOB MOryT BbICTynaTb: a) Nepokcua Boaopoaa; 6) rMapokcunbHbIN pagukan; B)
ackopOurHOBasi KUCMOTa; ) LepynonnasmuH; 4) katanasa; e) 3TUoBbIV CNnpPT.

B3aumopencTteme Genka ¢ nunugHoW mMembpaHow B MOLENbHOM 3JKCMEPMMEHTE MOXHO u3ydaTb Mpu
nomow meToga: a) dyopecLUeHTHbIX MeTOAOB; ©) pPEeHTreHOCTPYKTypHoro aHanusa; B) OlP; 1)
3NEKTPOHHOW MMKPOCKONWW; A) PaANoaKTUBHBIX 30HO0B.

K areHtam, mMoamduuMpyloWmMM CTPYKTYPHOE COCTOSIHME M MpoHMUaeMocTb GuomembpaH, OTHOCAT: a)
BanMHOMUUMH; ©) XxomecTepuH; B) nugokauH; ) docdonunasy; ) caxaposy; €) TUCTUOUH; X)
pogeuuncynsdaT HaTpus.

Bpemsa xu3Hu Gromonekynbl B TPUNIETHOM BO30Y)XOEHHOM COCTOsiHUM T1 6onblue, YeM B CUHINETHOM
BO3OyXAeHHOM Si, TaKk Kak: a) MpOMCXOAUT UcnyckaHue KBaHTa ¢ocdopecLeHLMn B COOTBETCTBUU C
nepexogom: Ti— So + hvgoc; 6) npoucxoant 6Gesbi3nyyaTenbHbIl Nepexoq B OCHOBHOE CUHIMeTHoe
cocTosiHe ¢ obpalleHnem cnmHa anekTpoHa T1— So; B) Nepexop 13 TPUMNNETHOro COCTOSAHUS B OCHOBHOE
3anpeLleH npasunamy otbopa B CBA3U C NapansefibHOCTbIO CMMHOB 3N1EKTPOHOB.

OcHoBHbIMM  xpomodopamn YOD-usnydeHnss B Oenkax aBnswoTcd: a) ructuguH; 6) TpuntodaH; B)
cdbeHunanaHuvH; r) rmyTamMmuH; ) WACTYH.



46. K akTuMBHbIM (hopmMaM KMCIopoga C HU3KUM OKUCIUTESbHBbIM MOTEHUMAroM OTHOCAT: a) CUHITIETHbIN
Kncnopog; 6) rmapoKCUNbHLIM pagukan; B) Nepokcug BoAopoaa; r) CynepoKCUAHbLIA aHWMOH-paguvkan; o)
oKcug asoTa; €) MePOKCUHUTPUT.

47. Ons vnccnefoBaHNst N3MEHEHUI CTPYKTYPHOTO COCTOSIHUS MeMOpaHHbIX OerkoB MCMOoNb3ylT: a) MeToq
PEHTreHOCTPYKTYpHOro aHanuaa; 6) metog AMP; B) meToa anekTpoHHon mukpockonuu; r) metog JlP; o)
meTop VIK-cnekTpockonuu.

48. B Bugnmon obnactu cnektpa aHepruio nsnydeHus cnocobHbl normnoLiatb KOMMOHEeHTbl BuomembpaH: a)
nvnuabl; 6) 6enku; B) yrneBoabl; ) KOPEPMEHThI.

49. B Y®-obnacTtu cnekTpa SHepru M3nyyeHnsa cnocobHbl NormnoLwaTs KOMNOHEHTbl BuomeMbpaH: a) nunuasl;
0) 6enku; B) yrneBoabl; r) KOWEPMEHTHI.

50. Buomanyeckme MeToabl MCCIeQOBaHUS  MO3BOMAIOT  M3yyaTb: a) MOABWKHOCTE W YMAKOBKY
YrNeBOAOPOAHbIX Lenen nunuaos; 0) npouecchl natepanbHon auddysnm n «dnun-dnon»-nepexopl; B)
BblOENATb B 4YMCTOM Buae OernkoBble KOMMNOHEHTbI BuoMeMOpaH; r) nccnegosaTb has3oBble nepexonbl
nMnuaos; 4) naeHTnduunpoBatb MembpaHHble KOMMOHEHTHI; €) UCCrnefoBaTb MpOoLEecChl NPoBeaeHUs
HEepBHOIo NUMMynbca.

3apaHue 3. OueHNTb, BEPHO NN CyxKAeHMe. VIcnpaBnTb OLUMOKN B HEBEPHBIX CYXXAEHUSX.

1. [Onsa uccnenoBaHus U3MEHEHU CTPYKTYPHOrO COCTOAHUS MeMbpaHHbIX 6eMnkoB UCMOonb3yloT MeToq
PEHTreHOCTPYKTYPHOro aHanmsa.

2. [etepreHTbl B OCHOBHOM UCMNOMb3YIOT ANsi BbIAENEHUS N O4YUCTKU Nepndpepmnyecknx MeMoOpaHHbIX
Genkos.

3. Buodusmyeckne metoabl UccrnefoBaHUs NO3BONSIOT U3yd4aTb NOABMXXHOCTb U YNAKOBKY
yrneBoAOPOAHbIX Lienen NMnnaos.

4. MwukpoBsskocTb BuomembpaH nuccrnegyoT Npu NOMOLLM MeToAa refib-xpoMaTtorpacum.

5. [Ons pasgeneHns membpaHHbIX MMNUAO0B MPUMEHSIIOT METOA TOHKOCIONHOM XpomaTtorpaduu.

6. Bsaumopencrtesue 6enka ¢ nunugHon memOpaHOM B MOLEMbHOM 3JKCMEPUMEHTE MOXHO U3ydaTtb
npv NOMOLLM METOAA PaANOaKTMBHBLIX N30TOMOB.

7. ®octhaTnannxonmH MOXeT BbINOMHATL PeLenTopHyo YHKLUMIO B BuomembpaHax.

8. TlMonunenTnabl TPaHCMOPTUPYKTCA B KAETKy nytem obnerdyeHHon Anddysnm € ydyacTmem
NepeHOCUYUNKOB.

9. AKTMBHBbIA TpPaHCNOPT — 3TO MEPEHOC HEe3NEeKTPONnTOB N MOHOB NPOTMB rpagmneHTa XUMUYECKOro
UNKU SNEKTPOXUMMUYECKOrO NoTeHLMana, ConpsiKeHHbIN C SHeEpreTU4ecKMMu 3aTpaTamu.

10. MNMpu nepexoge curHana B kackage: peuentop — G-6enok — 3ddEKTOPHbIN Benok MCXoOHbI
BHELLHUIA curHan cnocobeH K MHOrOKpaTHOMY YCUINEHUIO (amnnndukaumm).

11. MpoanonToTMYecknn akTop — UUTOXPOM C foKanu3yeTcs Ha BHYTPEHHeW MOBEepPXHOCTU
KMeTo4YHoro agpa.

12. Nepexon MeMOpaHHbIX NUNMAOB U3  TBEPOOKPUCTANIMYECKOro B KMOKOKPUCTannmyeckoe
COCTOsIHME CBA3aH ¢ obpa3oBaHeM padTos.

13. Cuctembl BTOPUYHO-aKTUBHOrO TpaHCMNopTa NpuBogATCS B JENCTBUE 3@ CHET SHEPruun, 3anaceHHomn
B MIOHHbIX rpagueHTax.

14. BaxHyto pomnb B Mnpoueccax mMogudumkaumm 6uomembpaH wrpaet cBoOOAHO-paavKanbHoe
nepoKcMaHOe OKUCIeHne NUNaoB..

15. AgeHunaTuuknasa y4acTtByeT B npoLeccax nepeHoca MypuHOBbLIX a30TUCTbIX OCHOBaHWK 4vepes
MembpaHy.

16. CykumHaTaermgporeHasa — nepudepmyeckmin 6enok apuTpoumnTos.

17. MonekynsipHbIMK peLenTopamMmun HasbiBaloT crneumduyeckme 6enku knetku, nepegatowime nwobdble
BHELLHWe curHansl (pusnydeckne, xummyeckue n BMonornyeckme) BHyTpb KNEeTKK.

18. B ocHoBe nunua-nunnaHblX B3aMMOAEWCTBMI  nexaT rmapodobHble  B3aMMOAEWNCTBMS,
BOAOPOAHbIE N AUCYNbMUAHbIE CBA3N.

19. NoHHble KaHambl — 3TO WHTErparnbHble [MUMKONPOTEUHbl, CNOCObHble B pesynbTaTe BHELIHUX
BO30ENCTBUN N3MEHATb MPOHNLL@EMOCTb MeMOpaHb! 4518 PasfinYHbIX MOHOB.

20. JInzohochaTnamnxonmH — KOMMAOHEHT OCHOMHO3UTUOHON CUTHANTPaAHCOYKTOPHOM CUCTEMBbI
KneToK.

21. F'emornobvH B apuTpoLUTapHO MeMbpaHe CBA3aH C MeEMOPaHHBLIMW FaHINMMO3ngamu.

22. OBmxyllen cunon npocton Anddy3nm Hes3apsKEHHOro BeLecTBa 4Yepe3 MeMOpaHy siBnsietcs
pa3HOCTb 3NEKTPOXUMUYECKUX MOTEHLMANOB 3TOr0 BeLleCcTBa B ABYX 00NnacTsix, pasgerneHHbIX
MeMObpaHo.

23. Ctepoupbl 00ycnoBnuBatoT JIIOMUHECLIEHTHLIE CBONCTBa OBuomembpaH.

24.B cocTaB KMNETOYHbIX MeMOpaH Nnpo- W 3JyKapMOTUYECKMX OPraHM3MoOB B OCHOBHOM BXOOAT
amdudunbHble (AndunbHbIE) NMNMAbLI.

25. BONbLWMHCTBO NUNUAHbLIX MOMEKYN HAaXo0OATCsa B laMennspHOM renesown ase.

26. OOwenpmnsHaHHON MofeNbio CTPOeHNs1 MeMbpaH siBnsieTcs mogerns Oannannu n [JaBcoHa.

27. BaxHble BHYTPUKNETOYHbIE pErynaTopbl — MpocTarnaHauvHbl — MNPOAYKTbl MeTabonuama
chmHrosmHa.



28.

29.

30.
31.

32.

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

46.

dasoBble nepexodbl NMNWAOB  COMPOBOXAAKTCHA  3HAYUTENbHbIM  MOBLILUEHWEM  WOHHOW
NPOHMLLAEMOCTN MEMOpaH.

CoBpemMeHHble MNpeAcTaBneHusl O CTPYKType MemOpaH OCHOBaHbl Ha XMAKOCTHO-MO3anyHOM
mMozenu, npegnoxeHHon C. Cunrepom m x. HukonbcoHom B 1972 rogy.

MpoTenHKnHa3bl y4acTBYIOT B CMHTE3€e NPOBOCNanUTENbHbIX LIUTOKUHOB.

KoHueHTpaumsa LAM® B umTo30mne cocTtaensieT B cpegHeM 106 monb/n u MeHee, Npu cTUMynauum
B KNETKe 3a HECKOMbKO CEKYHA yBennymeaeTcs B 5 pas.

[BunxeHrve mnoHa No noTeHUmanynpaBnsieMoOMy KaHany paccMaTpuBaloT Kak nocrnegoBaTenbHoe
3aMeLleHne Mornekyrn BoAbl rMapaTHOM OOOMOYKM MOHA Ha MONdApHblEe rpynMbl, BbICTUNAKOLME
nonocTb kaHana.

BonblWMHCTBO MeMBpaHHbIX peLenTopoB NpeAacTaBneHbl ONIMrOMepHbIMU MeMOpaHHbIMK Benkamu
— [MIMKONPOTEUHAMMU.

Ha BHeLUHel NOBEPXHOCTUN 3PUTPOLUTAPHON MEeMDBpPaHbl HAXOAATCA B OCHOBHOM HelTparnbHbie (Mo
3apsay) nunuasbl.

BHyTpuKkneTouHble EepMeHTbl — WHTErpuMHbl — Y4acTBYOT B KOOpAUHALMU MeTabonmyecKknx
MpPOLECCOB B KMETKE.

B cTtabunusauun membpaH y4yacTBylOT B OCHOBHOM KOBaneHTHbIE CBA3MW.

KapauonunuH — oanH 13 KOMNOHEHTOB 3PUTPOLIUTAPHON MeEMBpaHbI.

Hanbonee BaXHbIMM CBOMCTBaMWM §UNWAOB SABASAOTCA: NMOTPOMHBIA M TEPMOTPOMHbLIN
Me3oMopdn3M, CTPYKTYpPHasA aCUMMETPUS.

XOMKKMH 1 Xakcnm chopMynmnpoBany XeMMOOCMOTUYECKYHO TMnoTesy.

BannHoMuUWH MeeT camyto BbICOKYHO M3bupaTenbHoCTb K noHam K+,

VIHTErpuHbl — reTepoanMepHbIe MOMEKYIbl, (PYHKUNOHMPYIOLLME KaK KNeTOYHO-CyOCTpaTHbIe, Tak U
MEXKIMETOYHbIE aaresmBHbIE PeLenTopbl.

Ons BbicBOOOXOEHUS U3 MemOpaHbl nepudepnyecknx 6enkoB HeobxoaMMO MCMONb30BaTb
OeTepreHTbl UM OpraHnYeckne pacTBOPUTENMN.

O6neryeHHas aMddysmsa BeLLECTB NPOMCXOAMT NPW y4acTUM MOSEKYIT MEPEHOCYUKOB U obragaet
CBOWNCTBOM HaCbILLEHUS.

Ca?*-ATdaza nepeHoCUT WOHbl KanbuMsi B UWUTOMNMA3My W3 BHEKMNETOYHOW >KMOKOCTM WUnn
BHYTPUKIETOYHbIX AENO Kanbums 3a cHeT aHeprun rugponunsa ATO.

B ponu BTOPMYHBIXMECCEHOXXEPOB BbICTYNAOT Marble MOMeKkynbl M MoHbl: ULAM®, ulfMo,
nHosunTonTpudocdat, AnaunnrnuLepon, apaxmgoHoBas KUCNOTa, MOHbI KanbLus.

AKTUBHbIE (POPMBI KMCopoda MOryT FeHepupoBaTbCd B Pa3HOOOpasHbiX (PepMeHTaTMBHBLIX WU
HedepMeHTaTMBHbIX peakLMsX BO BCEX YACTHAX KIETKM.

3apaHmne 4. [atb onpegeneHus MOHATMAM:A) nepudepnyeckun membpaHHbii  6enok; 6) nMoTpOonHbIN

Me30MopdU3M;

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

MepeveHb 3agaHuI AN KOHTPOSbHLIX PAboT (Npumepbl):
OTBeTUTb Ha BONPOCHI:

o

B oo~

13.

14.
15.

0.
. UeM aKTuBHbIN TPpaHCNOPT OoTNnn4aeTca oT naccuBHOro?
12.

Ha3oBuTEe OCHOBHbIE IPYNMbl METOA0B UCCrefoBaHUs brnomembpaH. YTo OHM NO3BOMNAT U3yvaTb?
Kakne metogpl mccnenoBaHusi UCMOMNb3YKOT AN U3YYEHUA CTPYKTYPHOrO COCTOSIHMS NUMUAHOrO
KOMMoHeHTa buomemopaH?

Kakve meToabl uccnegoBaHUs UCMOMb3yOT ANs M3ydeHus 6enok-nunuaHblX B3avMOAEWCTBUIA B
6rnomembpaHax?

Ha kakue rpynnel nogpasgenstoT membpaHHble 6enkn? KakoBbl OCOGEHHOCTU WMX CTPOEHUSI U
BbINONHAEMble PYHKLUNUN?

Kakve cBowicTBa nNUMMAHbIX MOMEKyn oOecneymBaloT BbINOMHEHUE YHKUMA MeMOpaHHbIMM
b6enkamun?

C KakMmu CTPYKTYPHbIMW KOMMOHEHTaMn MemOpaHbl U UX CBOWCTBaMW CBsi3aHa MPOHULLIAEMOCTb
brnomembpaH Ang pasnuyHbIX BELECTB?

Kakne dakTopbl BINSAIOT Ha CTPYKTYPHOE COCTOSIHME MEeMOpPaHHbIX NMNNZ0B?

OxapakTepusynte Mogenu CTpoeHns MmemopaH.

YeM MOHHbIE KaHarbl OTNIMYaTCSA OT MOHHBIX HACOCOB?

Yem obneryeHHas amddysmsa oTnmyaeTcs oT npocton aAnddy3nm Ypes NUnuaHbli Gucrnon?

Onuwwute ponb GnomemMOpaH B OCYLLECTBMEHUM MPOLECCOB Mepedayn nHopmaumm BHYTPb
KneTkn. YTo NoHMMaloT NoA pasBMTUEM NEPBUYHOIO M BTOPMYHOIO OTBETA B MpoLecce nepepayv
WHpopmaLnm B KNeTky?

UTto npeacrtaBnseT cobor MemOpaHHbIA Kacka nepedayn BHELIHEro curHana B knetky? Kakve
npouecchbl obecnevymBaloT KOMMNOHEHTBI 3TOrO Kackaga?

YT0 npeacTaBnsoT cobon BTOPUYHbIE MecceHaxXepbl? KakoBa ux ponb B KreTke?

UTto npeactaBnsitoT cobon peuentopbl? KakoBbl ux ocobeHHoOCTM? Ha kakve Tvnbl nogpasgenstoT
peuenTopbl, y4acTBYOLLME B MPMEME BHELLIHErO CUrHana B KreTky?



16. Kakve nartonorvyeckne COCTOSHUSA OpraHm3ama 4YenoBeka CBf3aHbl C HapylleHVWeM MnpoLEeccoB
TpaHCOYKUMM BHELLHEro curHana B KneTtky?

17. KakoBa ponb MembpaH B MHTErpaumm npoLeccoB KIeTo4yHoro metabonuama?

18. KakoBo TeopeTnyeckoe U nNpakTUYecKkoe 3HavyeHue UccnegoBaHun, HanpaBfeHHbIX Ha BbisiBreHUe
MexaHM3MOB nepeaayun uHgpopmaumm B KneTky?

19. KakoBa ponb MembpaHHbIX NMNMAOB B NpoLeccax nepeaayy CUrHanoB B KNeTKy?

20. Kakne ©Oenku MembpaH HasblBalOT aare3vMBHbIMW, KakKOBbl OCOOGEHHOCTU WX CTPOEHUS,
Knaccudpmnkaumus n ponb B 06ecnevyeHnm MeXKIeTOUHbIX B3auMogencTemmn?

21. Kakoe 3Ha4eHue UMEKT UCCneaoBaHUs NCKYCCTBEHHbIX MeMOpaHHbIX CTPYKTYp? KakoBbl obnactu
UX NPUMEHEHNS?

22. Yto noHmmatoT nog aacopOLUMOHHBIM MEXaHU3MOM perynnpoBaHus hepMeHTaTUBHOWM aKTUBHOCTU?

23. Kakne nartonormyeckne COCTOSIHUS OpraHuama 4ernoBeka CBs3aHbl C  MHTeHcudukaumen
NMEepPOKCUAHOIO OKWUCMEHUS NUNMAOB MemOpaH u obpasoBaHMEM aKTMBHbIX OpM Kucrnopoga?
Kakne metoabl n nogxodbl MOryT ObITb MCMOMb30BaHbI ANS UX NTEYEHUSA U NPOMUNAKTUKN?

24. ObocHyvTe yTBepxaeHue: «bnomembpaHbl — HeMpeMeHHbIE y4aCTHUKU COBOKYMHOCTU MPOLLECCOB
BO3HMKHOBEHUSA N pa3BUTUS paga NaTornornyecknx COCTOSHUIN opraHM3Ma YenoBekay.

25. KakoBa pornb KOMMOHEHTOB ©OuonornyeckMx membpaH B peanu3auum MNpoLLECCOB KIETOYHOMN
rmbenn?

26. MNepen Bamy CTOWUT 3agdaya: OUEHUTb ponb BEnkoBOro W NUMNNOHOMO MUKPOOKPYXEHWS B
DYHKLMOHMPOBaHUN ONUroMepHbIX MemMbpaHHbix AT®as. Kakoro poga 9KCNepUMEHTbl Bbl
nnaHupyeTte nposecTu 1 noyemy? Kakvme gaHHble MOryT ObITb NOMyYeHbl BaMmn?

27. Kakne metoabl MOXHO MCMNOMb30BaTh A8 aeHTudmkaumm meMmopaHHbIX KOMMNOHEHTOB?

28. EcTb nn pasnuuusa mexay peuentopaMy CUrHanTpaHCOYKTOPHbIX CUCTEM KINEeTKU U peuenTopamuy,
obecneynBaloLLIMMU MEXKINETOYHbIE KOHTaKTbI?

29. Kakne naTtonornyeckme COCTOSIHUS OpraHm3ma 4YerioBeka CBfA3aHbl C HapyLIEHUSMU CTPYKTYpbl U
YHKLMIN MeEMBPaHHBIX KOMMNOHEHTOB?

30. MNouemy TpaHcnopTHbleAT®a3bl HasbIBAOT NUNNA3ABUCUMbIMKN hepMeHTaMmn?

31. Kakue y4eHble BHECNW BKIaj B pasBuUTUE TEOPETUYECKNX NpeacTaBneHni O CTPYKTYpe U YHKUUAX
6rnomembpaH?

32. KakoBa pornb FIOMUHECLLEHTHOro MeToaa B nccnegosannsx buomembpaH?

33. MNMoyemy wnccnegoBaHus CTPYKTYpbl W pyHKUuMA BruomembpaH Heobxogumbl AnNs  pasBUTUA
onomeauLnHBI?

34. Yem otnuyaloTcs Apyr ot gpyra MemopaHbl 3puUTpoLUTOB 1 NENKOUMUTOB?

35. C kakomn uenbo B MembpaHonornm npumeHsitoT geteprentol? KakoBa vx npvpoga u MexaHusMbl
OencTBUst Ha MeMBpaHHble CTPYKTYpbI?

36. UTO 03Ha4YaeT TEPMUH «OMHAMUYECKOE COCTOSIHUE» MeMOpaHHbIX KOMNOHEHTOB? Kakue dakTopbl
BMMAIOT HA QUHaMUYECKoe COCTOsIHME MeMOpaHHbIX GENKOB 1 NMMNUA0B?

37.4YeM BHYTPEHHS MUTOXOHApMAnbHas MemOpaHa oTnuMYaeTcsa OT ApyrMx TUMNoB MembpaH
3YKapNOTUYECKNX KNETOK?

38. KakoBa ponb akTuBHbIX hopM Kucrnopoga B hyHKLMOHMPOBaHUN buomembpaH?

39. B 4yem COCTOMT aKTyanbHOCTb M3Y4YEHUS MexXaHU3MOB TpaHCnopTa BewecTB M WOHOB Yepes
MeMOpaHy? KakoBbl 0611acT NpakTMYeCKoro NCNonb30BaHNs pe3yrnbTaToB 3TUX UCCNEea0BaHNN?

40. MNMo4yemy wuccnegoBaHust CTPYKTYpbl U yHKUMA BuomembpaH BaxHbl AN dapmakonorum u
dapmaumn?

OueHka 3HaHW, YMEHUIN 1 HaBbIKOB, XapakTepuayloLwmux aTanbl opMMpoBaHUS KOMNETEHLMIA B paMKax
N3y4eHnsa OUCLMNINNHBI, OCYLLLECTBIIAETCA B XOAE TeKyLLen U NPOMEXYTOYHOM aTTecTaunn.

Tekywaa atrectaums NpoBOAUTCA B COOTBETCTBUM C [lonoxeHmem O Tekyllen aTTectauum
obyvalowmxcs nNo  nporpaMMaMm  Bbicwero  obpasoBaHuss  BopoHexckoro - rocyagapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTrectaumsi NpoBOANTCS B popMax: YCTHOro onpoca (MHAMBMAyanbHbIA onpoc,
dpoHTanbHas beceaa, Aoknagbl); MMCbMEHHbIX PaboT (KOHTPOMbHbIE PaboThbl, TECTMPOBaAHUS).

lMpomexyToyHas aTTecTtaums NPoBOAUTCH B COOTBETCTBMU C [10NOXEHNEM O MPOMEXYTOYHOM
aTTecTauum oby4yaroLmMxcsa no nporpaMMam BbicLuero obpasoBaHus.

KOHTpOnbHO-M3MepUuTenbHblIE MaTepuarnbl MPOMEXYTOYHOM aTTecTaumm BKMYawT B cebs
TeopeTnyecKne BOMPOCHI, NO3BOMSAIOLINE OLEHUTb YPOBEHb MOSYyYeHHbIX 3HaHWi. [lpu oueHnBaHuK
NCMNONb3yeTCcs Ka4eCTBEeHHas LuKana oueHoK. Kputepum oueHnBaHns npyuBeneHbl HUXe.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA (MNW LWIKasbl U KPUTEPUN OLLEEHUBAHMS)
,D,J'Iﬂ oueHnBaHNA pes3ynbTaToB o6yqu|/|ﬂ Ha 3a4yeTe WCNoNb3yrTCA cCnegywuine nokasarenn: BlnageHue
TeopeTn4eCkmmm ocHoBamMn gUCLUNNIINHBI, CNOCcoBHOCTb MNNCTpupoBaTb OTBET NMpUMepamMu, (baKTaMM, AaHHbIMU
Hay4HbIX MCCﬂeﬂ,OBaHI/IVI, npuMeHeHne TeopeTn4ecknx 3HaHM Mo 6MOd)M3VIKe MeM6paH B Hay4HbIX
nccnenooBaHUAxX OnAa nU3yyYeHud CprKTypHO-(byHKLI,I/IOHaJ'IbHOI'O COCTOAHUA MeM6paH KNeTokK n X KOMMNOHEHTOB B



HOpMe, Mpu BO3AENCTBUMN (DU3UKO-XMMUYECKMX areHTOB M pPasBUTMM MaTOMOrMYECKMX COCTOSIHWIA opraHu3ma
Yyenoseka.

[insa BbicTaBneHns 3a4eta He0BXOANMO BLINONHUTL NTabopaTopHble paboThbl.

[nsa oueHBaHUs pe3ynbTaToB 00y4eHNs Ha 3a4eTe UCMOMb3yeTCs — 3a4TEHO, HE 3a4TEHO.

CooTHoLleHne n0Ka3aTene17|, Kputepues u LWKarbl OLeHNBaHUA pe3ynbTaToB 06yquV|;|

20.2. NpomexyTo4yHas atrecTayus

lNpomexyToyHaa aTrectauMss No AUCUMNSIMHE OCYLLECTBAAETCS C MOMOLbIO  CredyoLwwmnx

OLEHOYHbIX CpeacTB:
lNepeyeHb BONPOCOB K 3a4eTy:

Ne n/n MNepeyeHb BonpocoB
1. Onpegenenne n yHKuun bruomemobpaH. ictopms membpaHonorum.
2 MeToabl nccnegoBaHunsi buomembpaH: brnoxmmmyeckme, Usmonornyeckne, MMMyHONOrM4eckne,
' reHeTnyeckne, buoduanyeckne. Vix xapakrepucTuka.
Buodmsmyeckme meToabl MccrnegoBaHMA  MembpaH: AMdPaKUUOHHbIE  (PEHTreHoBCKas
andpakumnsa, andpakuma HENTPOHOB); pPEe30HAHCHble (S4EepHbI  MarHUTHBIM  PEe30HaHC,
SMNEKTPOHHBIA  NapaMarHUTHbIW  pe3oHaHC); onTuyeckue (abcopbumMoHHasi CNeKTPOCKOoMus,
dnyopecueHuns u Mmetoqd ¢ryopecueHTHbIX 30HOO0B, AUCNEpPCUs ONTUYECKOro BpalleHus,
KPYroBoW AMXpoun3m, UHdpakpacHasi cnektpodotomeTpus); anddepeHumanbHas ckaHpyoLlas
MUWKPOKanopumeTpusi; METOA pagmnoakTUBHbBIX METOK;, MeTo4 MoAennpoBaHusa MembpaH.
Knaccudpumkaums, coctaB, CTpykTypa, U QYHKUMM MembBpaHHbIX nunugoB. OcoBeHHOCTH
nMnugHoro coctasa MembpaH KNeTok NPoKapuoT, dyKapmoT 1 BUPYCOB.
dasoBble nepexogbl NMUNMAOB B MembpaHe. JIMOTPONHbLIN M TEPMOTPOMHLIMME3OMOPHUN3M
5. nunugos 6uomembpaH. KuHkn, mexaHnsm nx obpasoBaHus. CTPyKTypHast acMMMETPUS NMMNnaos.
CBs3b Mexay pa3oBbiM COCTOSTHUEM NUMNMAO0B M PyHKLMENn MeMmbpaH.
6. Knaccudpmkaums, cTpykTypa, (oyHKUUM 1 nokanu3aums membpaHHbix 6enkos.
CTpyKTYypHO-(PYHKUMOHaNbHasa opraHu3aunss MeMOpaHHOro Kapkaca 3pUTPOLIMTAPHOM KIETKW.
7. XapaKTepucTMka OCHOBHbIX OEnkoB 3pUTPOLMTapHOM MemOpaHbl: CnekTpuHa, akTuHa, Genka
nonocol 3, FMUKOOPUHOB U Ap.
XapaKrepucTvka yrneBogHbIX KOMMIOHEHTOB BoMembpaH.
CTpyKkTypa 1 yHKUUN Nra3maTnyeckmx MeMbpaH Ha npuMmepe memobpaH 3pUTPOLINTOB.
OCob6EeHHOCTM  MEXMONEKYNAPHbLIX B3aMMOAENCTBUA B MembpaHax. ®dusnyeckme OCHOBbI
BHYTPUMEMOpPaHHbIX B3auMOAenCTBMN. Jlunna-nunuaHele, 6enok-nunugHole n 6enok-6enkosbie
B3auMOOEeWNCTBUS B MeMbpaHax, MX porib B (yHKUMOHMpOBaHUM GuomembpaH. oHsaTne o6
aHHynapHbIX nunuaax. MNoHsaTre o padrax.
PasBuTne npencraBneHMin o CTPYKTYPHOW opraHu3aumm GuomembGpaH. Mogenu tuomembpaH:
Hanuannu u OascoHa, PobeptcoHa, 3uHrepa n HukonbcoHa, KoHeBa n coTp. v ap.
WckyccTBeHHble MeMBpaHbl, MMNOCOMbI U NPOTEONUMOCOMbI, METOAbI UX MOMYYEHUs, CTPOEHWe,
12. CBOWCTBa, MPUMEHEHME B pa3nuyHbIX obnactax Guonorum M meguumHbl. Baaumopgericteue
NNMNOCOM C KNneTkamu.
O6Lan xapaKkTepucTvka NpoLeccoB TpaHCMNOpTa BELLECTB Yepe3 MmembpaHy. [BmxyLine cunel
13. MeXaHW3Mbl MeMOpaHHOro TpaHcnopTa. TepMOoAMHAMWYECKMEe YpaBHEHUS W KpUTEpUn
npoLLeccoB MAaCCUBHOIO W aKTUBHOIO TpaHcnopTa.
[MaccuBHbIM TpaHCNopT BellecTB. [lacCMBHBLIN TpaHCNOPT WOHOB. YpaBHeHus Auddysuu,

©|®©

10.

11.

14. NPOHULIAEMOCTW, KOHCTaHTa NPOHULAEMOCTMU.
15 MHOyunpoBaHHbIA MOHHBIN TpaHcnopT. [NoasukHble nepeHocynku (MoHoopskl). Ncnonb3oBaHue
) MOHOPOPOB B MCCNefoBaHNsX MEMOPaH 1 MeguLUVHE.
MOHHBIN  TpaHCMOPT 4Yepe3 cenekTuMBHble KaHanbl. Knaccudukaumss WMOHHBLIX KaHanos.
16. CTpyKTypHO-(PYHKUMOHaNbHasA opraHn3aums MOHHbIX KaHanoB MeMbpaH (MoTeHuMan3aBucumble
KanveBble, HaTpueBble, KanbLUMeBble KaHasbl).
17. [unckpeTHoe onucaHne TpaHCnopTa Yepes MOHHbIe KaHarsbl.
18 AKTVBHBIA  TpaHcnopT. [lepBMYHO- ¥ BTOPUYHO-aKTMBHbLIM  TpaHcropT.  CTpykTypa,
) dyHKUMOHanNbHbIE N uanko-xummudeckme ceonctea Na, K-AT®dasbl u Ca — ATdasbl.
19. MonekynsapHble 0CHOBbI (OYHKLIMOHUPOBAHNS CUCTEM BTOPUYHO-aKTUBHOIO TpaHcnopTa.
20. MepeHoc Yepe3d MembpaHy MakpOMOIEKY N YaCTuL,: 9K30LMTO3 1 SHAOLMTOS.
21 O6Lan xapakTepucTvka NpoLeccoB nepegayn MHpopmauum B kneTke. MoHATNE O NEPBUYHBIX U
BTOPWUYHbBIX MECCEHIXEpaXx.
29 Knaccudpumkaums, ocobeHHOCTN CTPYKTYPHO-(DYHKLMOHAMNbHOW OpraHmM3aumm MemOpaHHbIX

OenkoB-peLenTopos.
23. XapakTepucTuka ageHunaTLmMKnasHoro nyTu nepegaymn curHana B KneTky.
24. XapaktepucTtnka ocONHO3UTUAHOIO NyTU Nepeaayn curHana B KreTky.




Yyactue KOMMOHEHTOB GuMOMeMOpaH B OCYLUECTBIIEHUM U pPerynmpoBaHuM MeTabonmnyeckmx
o5 npoLeccoB B krneTke. AOCOpPOUMOHHBIA TUN perynsauun metabonuama. MNMoHsTMe o MeTaboroHe,
: hmsnosnornyeckoe 3HayeHne ero obpasoBaHusl. MPOCTPaAHCTBEHHO-CTPYKTYpHAasi OpraHu3auus
bepMeHTHBIX CUCTEM KNETKM (Ha NpumMepe rMMKONMTUYECKOro KoMsiekca 1 uukna Kpebea).

26. MyTn HerporymopanbHOW perynaunm yHKLMIN KNETOK.

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

28 Ponb KkoMnoHeHTOB 6GuoMembpaH B OCYLLECTBIIEHUN MEXKINETOYHbIX B3auMOOENCTBUN.
) MpukpenuTenbHble, 3annparLime 1 KOMMYHUKALMOHHbBIE KOHTAKTbl MeXay KrneTKamu.

29. MeToabl Moandmkauum NpUpPOLHbLIX U UCKYCCTBEHHBIX MeMOpaH.

30. CBoOoaHO-pagukanbHOe MNEepPOKCMAHOE OKUCMEHWe nUNUMAOB MemOpaH B HOpMe U Mpu

naTosIorMyeckmnx NpoLieccax.
31. AkTMBHbIE DOPMbI KMCIIOpPOAa, MexaHn3M ux obpa3oBaHusi, CBOWCTBA, NyTWU YTUNM3auun, ponb B

perynmposaHnmn MeTabonM4ecKmx npoueccoB B Buocucremax.
AHTUOKCUAAHTBI, WX KJ'IaCCVICbVIKaU,VIFI, rnokanusauusi, CBOMCTBA, MexaHW3Mbl ONONOrMYeckoro

32. aenctaus. NoHATME O NpooKCMAaHTax U OKUCNUTENBHOM cTpecce. PedoKe-perynauns — oguH u3s
MEXaHW3MOB PErynmpoBaHunst MeTabonmMyeckmx NpoLEeccoB.
33 KnetouyHas rumbenb. Anonto3. Hekpo3. Aytodarms. Pomnb KOMNoOHeHTOB 6GuomembGpaH B

peanusaumm NpoLLeccoB KNEeToYHOM rmbenu.
MMaTonormn opraHuama 4enoBeka, CBA3aHHbIE C YCUINEeHMeM u ocrnabneHueMm npoLeccoB

o4 KneTovHom rmbenu. Perynsumsa npoueccoB KNeTo4YHon rnbenu.
35 OHeproconpsratowme MembpaHbl: onpegenexHve, knaccudukaums, oCOBEHHOCTN CTPOEHUS U
) dyHKUMOHMpoBaHus. Conpsratowme hakTopbl, conpsrarLmne NOoHbI.
36. BuoreHes membpaH.
37. CprK'[ypHO-(byHKLl,I/IOHaJ'IbeIe Moaudmkaumm MoneKkynspHbIX KOMNOHEHTOB BruomembpaH nocne
BO3ENCTBMSA MOHM3VPYHIOLLErO M3NyYeHus.
38. CTpyKTYPHO-(PYHKUMOHaMbHbIE MOANMDUKALMN MOMEKYNSAPHbLIX KOMNOHEHTOB BuomembpaH nocne

B030enNCTBUSY D-n3nydeHuns.

KOHTpOJ’IbHO-VI3MepVITeJ'IbHbIVI MaTepuan anda 3adeTa BKIo4vaeT 2 BOMpoca n3 nepevyHAa Bonpocos a4
3aveTa.

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

YTBEP>XOAKO

3asegyowmn kadegpon
©rnodun3snku 1 BMoTEXHONOTNN
B.I". ApTioxoB

18.03.2024

Hanpaenenune 06.04.01 buonoaus

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

Bua koHTpons 3avem

Bug atTectaumv npomexymoyHas

KoHTpornbHO-n3mMepuTenbHbin matepman Ne 1
1. Metogbl wuccnegoBaHus GuomembpaH: Guoxmmmyeckue, uanonormdyeckue, MMMYHOMOrM4eckue,
reHeTnyeckue, buodusnyeckme. Vx xapakrepucrumka.
2. TMaTtomorMn opraHu3aMa YeroBeka, CBsi3aHHble C YCWUIEeHMEM U ocrnabrieHuemM MpOLECCOB KIeTOYHOM
rmbenu. Perynauusa npoLeccoB KNeTo4Hon rmbenu.

Mpenogasartenb E.A. KanaeBa




