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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.B.04 bBuodmnsunka kneTku

1. Kog n HanmeHoBaHue cneumnanbLHOCTM:

30.05.02 MeanuuHckasa bruoduamka

2. Cneumanusauusa: MegunumHckas 6uodusnka

3. KBanudwmkauusa BbinyckHuka: Bpay-6nodunsnk

4. dopma oby4yeHuUA: oYHas

5. Kacbegpa, oTBevaroLwan 3a peanmsaumio gUCUMNNMHbI: GModun3nkn n bnotexHonornm

6. CoctaBuTenu nporpammbl. bawapuHa Onbra BnagnmmposHa, kaHaugaT Omonorndyeckmx
HayK, OOLEHT,

HaksacnHa MapuHa AnekcaHapoBHa, OKTOp Buon. Hayk, Aoy,

7. PekomeHpgoBaHa: HMC meaunko-6mnonormyeckoro cdakynbteta, npotokon Ne 5 ot 23.06.2021

8. YuebHbIn roa: 2026/2027 CemecTtp(bl)/TpumecTp(bl): B



9. Llenn n 3apayum y4e6HON ANCLUUNIIUHDBI
Llensimu oceoeHusi y4ebHoU OucyurniauHbl 6115 MCH:

- OCBOEHWe CTydeHTaMW COBPEMEHHbIX NpeacTaBfieHUn O CTPYKTYPHOW opraHusaumm
KNEeTOYHbIX KOMMOHEHTOB N MexaHu3Max MX (PyHKLMOHMPOBAHWA B HOpMe, Mpu BO3AEeNCTBUMU
PUBNKO-XUMUYECKNX (PAKTOPOB U  pPasBUTUM  NATOSNOMMYECKMX COCTOSIHUMA  OpraHusma,
dopmupoBaHne  CNOCOBHOCTM  yCTaHaBnuBaTb  MPUYMHHO-CIIEACTBEHHbIE  CBS3M B
PYHKUMOHNPOBAHUM PErYNSATOPHbIX CTPYKTYP KNEeTKH,

- obecneunTb Hanuune y CTyaeHTa NOHMMaHnA nNpMMeHeHuA 6I/IO(bVI3I/I‘-IeCKI/IX 7 (bl/l3l/IKO-
XUMUYECKMNX TEXHOSOIMN B 30paBOOXpaHEHUN,

- cdopmupoBaTb CMNOCOBGHOCTbL BbISBNATL MNpobnembl B cdepe OmModurandecknx wu
PU3NKO-XUMUYECKNX TEXHONOIMIM B 34paBOOXPaHEHUN

3adayu y4ebHoU OucyunuHbI:

- U3YyUNTb Knaccudumkaumo, cocTtas, CTPYKTYPY, (PU3NKO-XNMUYECKME CBONCTBA, (DYHKLUMK
KOMMOHEHTOB MeMBpaH, 0COBEHHOCTU UX MEXMONEKYNAPHbLIX B3aMOLAENCTBUN;

- Nony4YeHne NpPaKTUYeCcKMX HaBblkoB paboTbl, O6onee MONHOEe OCBOEHWE CTyAeHTaMu
6uodunsnyecknx METOAOB aHanunsa, MeTo4oB McCregoBaHUS MeMbpaH; METOAOB MOSy4YEHUs U
HanpaeneH1s NCMONb30BaHNSI UCKYCCTBEHHbIX MEMOpPaH;

- U3y4yeHMe MEeXaHW3MOB TpaHCrnopTa BeLlecTB U MOHOB Yyepe3 MeMbpaHbl, CTPYKTYPHO-
PYHKUMOHANbHOM  OpraHuMsauuMm nepeHoOCYMKOB, KaHasoB, TpaHCnopTHbIX ATdas; pornb
buomembpaH B npoueccax nepedadnm uHGoOpMauMm B KNeTKy, B OCYLIEeCTBIEHUN W
perynmpoBaHnnm MeTabonmMyeckux MpoLeCcCOB B KIEeTKe, B MEXKNETOYHbIX B3anMOLENCTBUSX;
crnocobbl Mogndukaumm membpas;

- MOHMMaHWe CyLWHOCTU roMeocTasa, NyTerh nepedayv curHana B KINeTky W ero
npeobpas3oBaHnsl; MOMEKYNSPHO-KNETOYHbIX MEXaHU3MOB pPerynsiumMm OGUOXMMUYECKUX U
6uodunsnyeckmx NPoLECCcoB B KreTke

- pacwucpoBka NEPBUYHBLIX MOJSEKYNSIPHLIX MNPOLIECCOB, feXawux B OCHOBE
PYHKLUMOHNPOBAHMS KINETKM B HOPME M NpW NaTonornm, MexaHM3amoB pasBUTUS NaTONOMMYECKNX
COCTOSIHWA OpraHvMama 4erioBeka, CBSI3aHHbIX C HapylleHWeM CTPYKTYpbl U YHKUMIA
MeMBpaHHbIX KOMMOHEHTOB

- CNocobHoOCTb pewaTtb onpeaerneHHble nccrnegoBartesibCKkMe 3agadn.

10. MecTo yye6HOM AncuMnNuHbI B cTpykType OOIT:

OuncumnnuHa oTHocuTCs K 6rnoky 6a3oBbix gncumnnud (moaynen) (b.1), yactb,
dopmMunpyemas y4actHMkammn obpasoBatenbHbix oTHoweHun (b.1.B.). JaHHaga gucumunnuHa
aBnseTca npegwecteytolen 6noky 2 (Mpaktmukn) n 6noky 3 (FocyaapcTBeHHas UTorosasi
aTTecTauus) nporpaMmmei.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbIMU pe3ynbTaTaMuM OCBOEHUSsI obpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
KOMMeTeHL MK
MK-3 CnocobeH MK-3.3. | OnpegensieT HoBble | 3HaTb:  COBPEMEHHbIE  MPEACTaBMEeHMs O
NpoBOANTb obnactu CTPYKTYPHOW OpraHu3auum KOMMOHEHTOB KIETKM
Hay4Hble uccrnegoBaHus u N MexaHn3Max Mx (PyHKLUMOHUPOBAHWS B HOPME,
uccriegoBsaHvsa B npobremsbl B cdhepe | npu BO3JENCTBUU PUINKO-XUMNYECKUX
obnactu pa3paboTku (haKToOpoB M pasBUTUM psia  NaToONOrM4eckmx
MeANLUMHDI 1 6uodmsnyecknx 1 | COCTOSIHWUI opraHu3ma
Huonorum HU3NKO-XMMUYECKMX
TEXHOIOrMNn B YMeTb: MCMOMnb30BaTb TEOPEeTUYECKNEe 3HaHUS B




3ApaBoOoXpaHeHnn

obnactm 6uocpmsmkn  knetkn B Byayuen
npodeccnoHanbHOM OeATENbHOCTU, CBA3AaHHOW C
nccnegoBaHMeEM  CTPYKTYPHO-GOYHKLMOHAMBHOMO
COCTOSIHUSI MeMOpaH M [pYyrMx KOMMOHEHTOB
KIETOK.

BnageTtb: HaBblkaMu UCCregoOBaHUsl KINETOK C
noMoLlblo  NTyOPECLEHTHOrO  MMKpOCKoNa,
CKaHUpYHOLLEero  9MeKTPOHHOro  MUKpOCKona,
BblAE€NEHMS Pa3nUYHbIX KMETOK M KNEeTOYHbIX
KOMMOHEHTOB, WCCMNeAoBaHUS WX CTPYKTYPHO-
YHKUMOHANBHOIO COCTOSIHUS B HOpME U B
YCroOBUSAX aencrteus PUINKO-XMMNYECKUX
¢hakTopoB..

12. O6bemM gucuMnNnuHbLI B 3a4eTHbIX eauHuuax/yac — 3/ 108.

dopmMa NPpoMeXXyTOYHOM aTTecTauumn — 3ayeT

13. TpyaoeMKkocTb No Buaam y4yebHon paboTbl

TpyaoemMKocTb
Bug y4ebHol paboTbl Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTpa
AyOouTOpHbIE 3aHATUSA 40 40
nekunu 16 16
npakTuyeckme - -
B TOM 4Yucne: nabopartopHble 16 16
rpynnosble 8 8
KOHCYNbTaumum
CamocTosaTensHasi paborta 68 68
B TOM Yucne: kypcosas pabora (Npoekr)
dopma NpomMeXyTo4YHON aTTecTaumm
(3k3amMeH —  4ac.)
UToro: 108 108

13.1. CopepxaHue QUCLUUNIVHDI

HanmeHoBaHue pasgena

Ne n/n
OVUCUMMMNUHbI

CopepxaHue pasnena aucUuUnunHbl

Peanusauwns
pasgena
ANCUUNINHBI C
MOMOLLbIO
OHnamnH-Kypca,
QYMK*

1. NNekuun
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BeeneHve B 6uodusmnky
MeMOpaHHbIX U KNEeTOYHbIX
npoLeccoB

CTpyKTypHO-
YHKLMOHaNbHas
opraHu3aums KOMMNOHEHTOB
ornomembpaH

Brodumamnka KneTkn — BaxxHenLwnin pasgen 6noduanku.
Brodumaunka membpaH Kak knio4eBon pasaen
Brodnankm kneTkn. NepcnekTMBHbIE HanpaBneHWs
6uodunankmn kneTkn. Metoabl nccrnegoBaHns MemMopaH:
Buoxnmmnyeckme, bBruodusnyeckme, manonoruyeckne,
reHeTuyeckne, UMMyHornorndeckme. brogpusmnyeckme
MeTOAbl NccrnefoBaHnst MeMopaH: AMdPakLUNOHHbIE
(peHTreHoBckasa AMdpakuuns, Audpakuns HENTPOHOB);
pe30HaHCHbIE (SAepHbIN MarHUTHBIN Pe30HaHC,
3NEKTPOHHbIV NapamMarHUTHbIA Pe30HaHC); onTu4eckue
(abcopbumnoHHas cnekTpockonus, hnyopecueHuus n
mMeToq dhnyopecLeHTHbIX 30HA0B, AMCNEPCUS
ONTUYECKOro BpaLLeHUs, KPYroBom ANXpPon3m,
WHdpakpacHasi cnektpocoTomeTpus);
andbdepeHumaneHas ckaHupyroLas
MUKPOKanopumeTpusi; MeTos paanoaKkTUBHbLIX METOK;
MeTO4 MOAENMPOBaHNA MemobpaH.

Knaccudmkaums, coctaB, CTPYKTypa, U yHKUUN
MembpaHHbIX NnugoB. Oco6eHHOCTN NUMMAHOTO
cocTaBa MeMbpaH KneToK NpoKapuoT, 3yKaproT U
BUPYCOB.

dasoBble  nepexodbpl  nMnuaoB B MeMbpaHe.
JInoTponHeIn 1 TEPMOTPOMHBLIN  Me30MOpPM3Mm
nmnugoB  6uomembpaH.  KuHkn, MexaHusm  ux
obpasoBaHua. CTpykTypHas acummeTpuss nunuvaos.
CBsA3b Mexay ¢as3oBbiIM COCTOSHUEM NUMUMOOB U
dyHKUnen membpaH. Knaccudukaums, CTpPyKTypa,
PYHKUMM M nokanu3aumsi MembpaHHbiXx Genkos.
CTpyKTypHO-(byHKUMOHanNbHas opraHu3auus
MeMOpaHHOro  Kapkaca 3pUTPOLMTAPHOM  KMETKW.
XapakTtepucTvka OCHOBHbIX 6enkoB 3puUTpOUMTapHON
MembpaHbl: CnekTpuHa, akTuHa, 6enka nonocel 3,
rMUKOPOPUHOB WM Ap. XapaKkTepucTuka yrneBogHbIX
KOMMOHeHTOB OGuomembpaH. CTtpyktypa u yHKuMn
nnasmaTuyeckmx memOpaH Ha npumepe MembpaH
aputpoumTtoB.  OCOBEHHOCTM  MEXMONEKYNSPHbIX
B3auMoOeNCTBUA B membpaHax. ®Pusnyeckme OCHOBBbI
BHYTPUMEMOPaHHbIX B3aMMOAENCTBUN. Jlvnng-
nunugHele, 6enok-nunugHele  ©n  6enok-6enkoBbie
B3aumMogencTeus B MemOpaHax, WX ponb B
YHKUMOHNPOBaHUN  OuMomembpaH. [MoHATMe 06
aHHYNSAPHbIX NUNuaax.

1.2

Mem6paHHbIN TpaHcnopT

OOwaa xapakTepucTuka MpoLEecCoB TpaHcnopTa
BellecTB 4epe3d memOpaHy. [OBwxywue cunbl U
MeXaHU3MbI MeMOpaHHOro TpaHcnopTa.
TepmoguHamuyeckMe  ypaBHEHUA U KpUTepuu
npoLleccoB MacCMBHOMO W akTUMBHOrO TpaHcnopTa.
MaccmBHbIM ~ TpaHCNOPT  BELLECTB. MaccuBHbI
TpaHcnopT MOHOB. YpaBHeHus anddysnn,
NPOHULLIAEMOCTH, KOHCTaHTa NPOHULLAEMOCTMW.
MHOYyUMPOBaHHBIA WOHHBIA  TpaHcnopT. [loAaBWXHbIE
nepeHoCUYMKN (noHodopbl). Mcnonb3oBaHue
MOHOOPOB B MCCneaoBaHUAX MembpaH 1 meguumHe.
VOHHBIN  TpaHCNopT 4Yepe3 CeneKkTUBHbIE KaHarbl.
Knaccudpukauma  moHHbIX  KaHanoB. CTpyKTypHO-
dyHKUMOHANbHas OpraHusaumst WOHHbLIX  KaHanoB
mMembpaH (noTeHunansasuCUMbIE Kanuesble,
HaTpueBble, KanbuMeBble KaHanbl). [duckpeTHoe
onucaHwe TpaHcnopTa 4Yepe3 WOHHble KaHarbl.
AKTUBHLIA  TpaHcnopT. [lepBU4HO- U BTOPUYHO-
aKTUBHbIN TpaHcnopT. CTpykTypa, pyHKLMOHANbHbIE 1
dpumsmko-xmmmyeckue csonctea Na, K- AT®asbl n Ca —
AT®asbl. MonekynsipHble OCHOBbI (PYHKLMOHMPOBAaHNS




CUCTEM BTOPUYHO-aKTUBHOIO TpaHcnopTa. [epeHoc
yepes MembpaHy MakpoOMOIEKyN M YacTuLl: 9K30LMTO3
1 3HOOLNTOS.

1.3

MpoGnemsi nepeaayv
WHOpMaLMKM B KNETKY
Ponb mMeMbpaH B
MEXKKNETOYHbIX
B3aVMOAENCTBUSAX

O6was xapakTepucTuka MpoLEeccoB  nepedayu
uHdopmaumm B kreTke. [MOHATME O nNepBUYHBIX U
BTOPWYHbIX MecceHapKepax. Knaccudmkaums,
0cobeHHOCTH CTPYKTYPHO-(YHKLMOHANBbHON
opraHusaumm  membpaHHbIX  6enKkoB-peLenTopos.
MembpaHHble peLenTopbl: accoumnpoBaHHble ¢ G-
Genkamu, ¢ (EpPMEHTATUBHOM aKTUBHOCTbIO WU
peuenTopbl — WOHHblE KaHanbl. BHyTpukneToyHble
peuenTopbl.

BHyTpukneToyHble curHanbHble nyTu. BTopuyHbie
MecceHKepbl. XapakTepucTuka ageHnnaTumKnasHoro
nyTM nepedadv curHana B KNeTKy. XapakrepucTuka
hOCHOMHO3UTMAHOIO NyTU nepedadn curHana B
kneTky. Ponb aktuBHbix ¢dopM  kucnopoga B
npoteccax CUrHanbHow TPaHCAYKUMN. Mytn
HenporymopanbHOn perynaumm yHKUNn KNeTok.
OcHoBHble (POPMbl MEXKMETOUHbIX B3aUMOAENCTBUN.
Ponb komnoHeHTOB GuomembpaH B OCYyLLECTBNEHUM
MEXKIMETOYHbIX B3anmodencTsui. [prkpenuTenbHble,
3anvpatoLime U KOMMYHUKAUMOHHbIE KOHTaKTbl Mexay
knetkamu. AgresmBHble 6enku memOpaH: MHTErpuHbl,
KagarepuHbl, CENeKTNHbI, UMMYHOTNOBYMHBI.

1.4

YpoBHU perynsaumm
KNeTo4HOro oTBeTa.
Cnocobbl perynsaumm
aKTMBHOCTM (PepMEHTOB.
Perynsaums KonuyecTea
depmeHTa B KneTke nytem
WU3MEeHEeHUsi CKOpOCTU ero
CMHTEe3a u pacnaga.

Annoctepuyecknii MexaHuam perynsaumm axkTMBHOCTM
epMeHTOB. Mogenu annocrtepun4ecknx
B3aUMOOEWNCTBUN. WN3ocTepuyeckas perynauus.
AOCOPOLMOHHBLIN  MEeXaHU3M perynsauun  akTMBHOCTU
depmeHTOB. Accoumauma u guccoumaumsa 6enkoB Kak
cnocob perynaumMn ux YHKUMOHAmNbHbIX CBOWCTB.
KoBaneHTHas wmoaudukaums 6GenkoB B KreTke.
Kackagbl depMeHTaTUBHBIX  peakuunin " nx
dmsmonornyeckas porb

KoctutytmBHble ©  uHOyuubenoHble  (OEPMEHTHI.
Perynauua  GuocuHTesa  GenkoB.  O6wwne m
crneumduyeckme TPaHCKPUMNLMOHHbIE dakTopbl.
Mpoueccunr PHK. CrabunbHocte MPHK. Perynauus
TpaHcnAumm (NO3MTUBHAA, HeraTMBHAs W ToTanbHas
perynsums). CoptupoBka 6enkoB B kneTke. Perynauus
pacnaga GenkoB B KIeTKe.

15

MepguuuHckne acnekTbl
OrodU3nNKM KNETKM

Cnocobbl moanduKkaLmMm NpUpPoaHbLIX U UCKYCCTBEHHbIX
membpaH.  CBobogHopagukanbHoe  nepokcugHoe
OKUCIEHMe nuMNUMOoB MembpaH B HOpMe U Mpu
naTtoniormyecknx  npoueccax. AKTMBHble  OOpPMbI
Kncrnopoga, MexaHuam ux obpas3oBaHusl, CBOWCTBA,
nytm  yTunusauum, porlb B PErynupoBaHuu
mMeTabonuyecknx  npoueccoB B  Ouocuctemax.
AHTUOKCMAAHTLI, WX KraccuduKkaums, nokanusauus,
CBOWCTBA, MeXaHM3Mbl OMOMNorn4yeckoro MOencTBUS.
lMoHATHE O NPOOKCMAAHTaX U OKUCIIUTENTbHOM CTpecce.

Pegokc-perynauma — ogWH U3 MeXaHM3MOB
perynMpoBaHus MeTabonmMuecKkmx MPOLIECCOB.
Matornorn  opraHuM3Ma 4eroBeka, CBA3aHHble C
WHTEHCcHdmKaLmein cB06OAHO-paaMKanbHbIX

npoueccoB. KnetoyHas rmbenb. Anonto3. Hekpos.
Aytodparvs. Ponb KOMMNOHeHTOB 6GuomemOpaH B
peanusauuu npoweccos KNneTo4yHon rmbenu.
MMatonorun opraHuama 4ernoseka, CBSA3aHHblEe
ycuneHnem u ocnabneHvem MpoLeccoB KNETOYHO
rmbenu. Perynauusa npoueccoB KneTovyHom rubenu.
MMmmyHonaTtonormm,  cBsi3aHHble C  HapyLlEHWEM
CTPYKTYPHbI U dYHKUMK yernoseka. [latonoruu
YenoBeKa, CBSA3aHHbIE C HapPYLEHWUSIMA  WOHHOIo

c
n




romeocTtasa KNeToK n (byH KUMOHNPOBAHUA
MeM6paHHbIX TPAHCMNOPTHbLIX CUCTEM.

2. NpakTnyeckne 3aHATUA

He npegycmoTpeHsl

3. llabopaTopHble 3aHATUA

3.1 BeeneHwve B 6rocdmsmnky MeToabl nccrnegoBaHus BrnomembpaH:
MeMOpaHHbIX U KNEeTOYHbIX | Brnoxmmudeckue,  Buodusnyeckme, reHeTn4Yeckue,
npoLeccoB dusmonornyeckme, MMyHonormyeckme. Bolgenexnve u
CTpyKTypHO- pasgenenune buomembpaH. igeHTndmrkaunsa memopaH.
YHKLMOHaNbHas BoigeneHne wmembpaH aputpouutoB.  OnTuyeckue
opraHu3aums KOMMOHEHTOB | METOAbl  UccnegoBaHns  MembpaH.  ONeKTPOHHO-
OnomembpaH MMUKPOCKOMMYECKME MeToabl UCcnenoBaHMs MembpaH.

MpoToyHas uuTOodNyopMmeTpuss B  UCCREeLOBaHUU
6uomembpaH. ®dnyopecLeHTHas  MUKpoOcKonus B
nccnegosaHmm MembpaH.
CTpyKTYypHO-(hyHKUMOHaNbHaa opraHusauns membpaH
KrneToK KpOBMW. WcecneposaHne CTPYKTYPHOTO
COCTOSIHUSI  3pPUTPOLUTAPHBIX U NMMEOUUTaPHbIX
MembpaH c NOMOLLbI0 PNTYOPECLLEHTHBIX 30HO0B.

3.2 Mem6paHHbIN TpaHCNoPT -

3.3 Mpobnemel nepegaym | CurHanTpaHCAYKTOpPHbIE CUCTEMBI KNeTKu.
WMHdOpMaLIMKM B KIETKY PeuenTtopbl. BTopunyHble MecceHXepbl.
Ponb membpaH B | OnpeneneHve ypoBHSI MOHOB KamnbLWs B KreTkax B
MEXKINETOYHbIX HOpPME W nocne BO3AEUCTBUA (PUINKO-XUMUYECKMX
B3aUMOOENCTBUSIX hakTopoB.

OnpepeneHve ypoBHSI peLEnTOPOB Ha MOBEPXHOCTU
numdountTapHeix MembpaH B HOpMe M nocne
BO34eNCTBMSA DU3NKO-XUMMUYECKNX areHTOB.

34 YpoBHU perynauumn | iccnegoBaHne ypoBHS KaTanuMTUMYECKOW aKTUBHOCTU
KNeTo4HOro OoTBeTa. | naktaTgerMgporeHasol W CykumHaTAervaporeHasbl
Cnocobbl perynsaumu | nMMAOUNTOB NOCe BO3AENCTBUSA (PU3UKO-XUMUYECKNX
aKTMBHOCTM (hEPMEHTOB. areHToB.

Perynsuusa konuyecTtsa WccnepoBaHve KMHETUYECKUX CBOWCTB HEKOTOPbIX
depMeHTa B KIneTKe NyTem KNeToYHbIX (PEepMEHTOB B YCMNOBUSX pPasfiU4HOro
N3MEHEHUSI CKOPOCTM Ero MUKPOOKPY>KEHNS

CVHTE3a u pacnaja.

3.5 MegmuuHckme acnekTbl | MiccnegoBaHue WHTEHCMBHOCTU cBoboaHo-

©1ohm3nkm KneTkn paguKanbHbIX npoLeccoB Ha NMOBEPXHOCTM
SPUTPOLMTAPHLIX U NMMAOUUTAPHBIX  KINETOK.
WccneposaHne aHTVpaguKanbHON aKTUBHOCTU
NEeKapCTBEHHbIX npenaparos. WccneposaHne
CTPYKTYPHO-(PYHKLMOHAITbHBLIX mMoaundunkaumm
3pUTPOLMTAPHBIX memMbpaH B NPUCYTCTBUU

J1IeKapCTBEHHbIX NnpenapaTos.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue

Buapl 3aHATUIR (KONWUYECTBO YacoB)

Tembl (pasgena)

Nekunn
ONCUMNIUHbBI

pynnosble

MpakTnyeckne
KOHCynbTaumm

JTabopaTopHble

CamocTosiTenbHas
paboTta

Bcero

1.1

BeegeHuve B
6romnanky
MeMBpaHHbIX 1
KNEeTOYHbIX
NpoLEeCCOoB. 4
CTpyKTypHO-
dyHKUMOHanbHas
opraHu3aums
KOMMOHEHTOB
BrnomembpaH

28

1.2

MembGpaHHbI
TpaHcnopT

11




1.3 Mpobnemebl
nepegauu
WHdopMauumn B
KNeTKy. Pornb
MeMOpaH B
MEXKIETOYHbIX
B3anUMOENCTBUS
X

1.4 YpOBHHU
perynauum
KNeTo4YHoro
otBeta. Cnocobbl
perynauum
aKTUBHOCTM
epMEHTOB.
Perynauusa
Konm4yecTBa
depmeHTa B
KneTke nytem
N3MEHEeHNS
CKOpPOCTU ero
CVHTE3a "
pacnaga.

1.5 | MeaunumHckue
acnekTbl -

9
Brodunsnkm
KNeTKn

18

NToro: 16 - 16 8 68 108

14. MeToan4yeckune ykasaHMAa Ans ody4aroWmnxca Nno 0OCBOEHUIO AUCLUMNIIUHDI:

CamoctosTenbHas pabota CTyOeHTOB  OCYLWIECTBNSETCA C  MCMOMb30BaHWEM
pPEKOMEHOOBAHHbLIX YY4EeOHMKOB M Y4ebHbIX Mocobunm B Xxode MNOArOoTOBKM K nabopaTopHbIM
3aHATUAM. CTyAeHTbl 3HAaKOMSTCH C TEOpPEeTMYECKMM MaTepuanom B npouecce NEeKUUOHHOro
Kypca, CaMOCTOATENnbHO npopabaTbiBalOT M  yCBaMBalOT TEOPETUYECKME 3HaHUA C
NCNoNb30BaHMEM pPEKOMEHAYeEMON Yy4ebHOW nuTepaTypbl U y4ebHO-MeTo4MYECKUX NOCOobuin,
COrnacHo ykasaHHomy cnucky (n.15).

Ha nabopaTopHbIX 3aHATUAX CTyAEeHTbl MO0 MHAMBMAYanbHO, NMBO B cocTaBe Manoun
rpynnbl  BbINOMHAKT y4ebHO-uccnegoBaTenbCkyto paboty. B xope nabopaTopHbix pabot
CTyAEHTbl NpnobpeTatoT HaBblkM 0bpaLeHns ¢ Buonornyecknmm obbekTammn ans onpeneneHns
Mx OMOUINYECKNX  XaPaKTEPUCTUK, YMEHWe onpedenaTb 9TU  XapaKTEPUCTUKM U
aHanuanpoBaTtb MOMlyYeHHble pe3ynbTaTbl. B KOoHUe nabopaTopHOro 3aHATUA pesynbTaTtbhl U
mMaTepuanbl yd4ebHo-uccrnegoBaTenbckon paboTbl [oKNagblBalOTCA npenogasaTento, npu
HeobxogumocTn obcyxpgatTca B rpynne (otyeT o nabopatopHOM 3aHaTuM). B cnyyasx
nponycka nabopaToOpHOro 3aHATUA MO  KakMM-nnmbo npuymMHam CTyaeHT ob6sa3aH  ero
CaMOCTOATENBHO BbIMOMHUTL MOA4 KOHTPOMEeM npenofdaBaTens BO BpeMs MHAMBUAYaNbHbIX
KOHCYyrnbTauuun.

Mepen Hayanom y4yebHbIX 3aHATUIN 00YYaOLLNNCA OOIMKEH:

1. O3HakOMUTbCS C Lenbi W 3agadaMv AUCUUMNIIUHBI, NepeyHeM opMUpyeMbIX
KOMMNeTeHUMA U pe3ynbTaToB OBOy4eHus, NporpamMmMon AUCUUNIUHBI, KaneHAapHbIM MNIIaHOoM,
TPaeKTopMen OCBOEHUS  OUCUMMIAWHBI, KOMMMEKCOM BOMNpPocoB UM TpeboBaHun ans
NMPOMEXYTOYHOW aTTecTaunn.

2. O3HaKOMUTBCA C NEepPeYHEM OCHOBHOW M AOMOMHUTENbHOM NuTepaTypbl, a Takke
CMMCKOM  3NEKTPOHHbIX obpasoBaTenbHbIX PECypcoB, HeobXxoauMbIX Ansi  OCBOEHUS
ANCLUNIINHBI.

3. lonyunte [OCTYyN K 93NEKTPOHHbIM OMONMOTEYHbIM CUCTEMaM, Ha KOTopble
odopmneHa nognucka Pro0y BO «Bl'Y».



Tekywas arttectaumsa obecnevvBaeT nNPOBEPKY OCBOEHUA Yy4yebHOro wmaTtepuana,
npuobpeTeHnss 3HaHWA, YMEHWA U HaBbIKOB B MpoLecce ayguTOpHOM M CaMOCTOATENbHOM
paboTbl CTyaeHTOB, hopmupoBaHus npodeccmoHanbHbix komneteHuun (MK-3.3). Tekywasa
aTTectauusa no gucumnnmHe «brnodmsmka kneTkm» NpoBoaMTCS B BUAE NUCbMEHHOrO 3aJaHuns
Nno NEeKLMOHHOMY KypCy M BKINtoYaeT B ceba perynspHble OTYeTbl CTYAEHTOB Mo nabopaTtopHbIM
paboTtam. Npn NOAroTOBKE K OTYETaM CTYAEHTbl U3Yy4aloT U KOHCMNEKTUPYIOT PEKOMEHAYEMYHO
npenogaeaternieM yyebHylo nutTepaTypy, CamMOCTOATESNIbHO OCBaMBAKOT MOHATUWHbLIA annapar.
[MnaHupoBaHMe n opraHu3auus NPOBEPKM B Xo4e TeKyWux aTTecTauun 3HaHuh, YMEHUN U
HaBbIKOB OCYLLECTBMSETCHS B COOTBETCTBMM C coAepxaHuem pabodvenn nporpamMmmbl U
KaneHgapHoO-TeMaTUYeCKMM MfiaHOM C MpUMEeHeHneM oHAa OUEHOYHbIX CpeacTB. Tekylias
aTTecTaums ssnsieTca obssaTenbHON, ee pesynbTaTbl OLeHMBalOTCA B 6annbHOM cucteme 1 no
peweHnto Kadeapbl MOryT ObiTb YYTEHbl NPU MPOMEXYTOYHOM aTTecTauuMm oby4yatoLmxcs.
dopmor NPOMEXYTOYHOM aTTecTauuMmM 3HaHuUW, YMEHWA N HaBbIKOB OOy4aloLMXCS SBRSiETCA
3ayer.

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobXxoAMMbIX AN OCBOEHUA AUCLUUNMIIUHBI
a) OCHOBHas nuTeparypa:

Ne
n/n

1

NcTouHnk

buoxumusi / nod ped. E. C. CesepurHa .— Mocksa : TOOTAP-Medua, 2014 .— .— ISBN ISBN 978-5-
9704-2786-6 .— <URL:http://www.studmedlib.ru/book/ISBN9785970427866.htm| >

Qusuka u buoghusuka [BnekmpoHHbIl pecypc] : yuebHuk / B. ®. AHmoHos, E. K. Kosnosa, A. M.

2 YepHbiw. - 2-e u3d., ucnp. u don. - M. : FTOOTAP-Medua, 2015. - 36C "KoHcynbmaHm cmydeHma”". -
URL :http://www.studentlibrary.ru/book/ISBN9785970435267.html

6) gononHuTenbHasa nuTeparypa:

Ne n/n UecmoyHuk
Apmioxoe B.I. buonozaudeckue MembpaHbl: CmpyKmypHasi opeaHu3auusi, hyHKyuUU, Mooughukauusi
3 u3UKO-XUMUYECKUMU azeHmamu : y4eb. nocobue. / B.I. Apmioxos, M.A. HakeacuHa. — BopoHex:

N30-80 BopoHex. 2oc. yH-ma, 2000. — 296 c.
Apmroxoe B.I". buogpusuka: yuebHuk onsi BY30e / nod ped B.I. Apmroxosa. - M. : Akademuyeckuli

4 npoexm, 2009. - 294 c..
Apmioxoe B.I". MonekynsapHas buoghusuka: MexaHu3Mbl MPOMeKaHusi u peaynsayuu
5 B8HYMPUKIEMOYHbIX ripoyeccos : y4yeb. nocobue / B.I. Apmioxos, O.B. bawapuHa ; BopoHex. 2oc. yH-
m .— BopoHrex : 130-60 BopoHex. eoc. yH-ma, 2012 .— 219 c.
6 Mywkambapoe H.H. MonekynsapHas 6uonozus : y4eb. nocobue / H.H. Mywkambapos, C.J1. Ky3Heuyos.
— M. : OO0 «MeduyuHckoe uHgopmayuoHHoe azeHmemeoy, 2003. — 544 c.
®yHOameHmarnbHas U KIuHU4Yeckas gouauonoausi : y4ebHuk Onsi cmyd. ebicw. Med. y4eb. 3asedeHuli
7 u buorn. ghak. yH-mos, 0byd. no cneyuanbHocmu "®usuonoaust”/ nod ped.: A.l. KamkuHa, A.A.

KameHckozo; nep. ¢ aHan.: M.A. KameHckol [u Op.]; nep. ¢ Hem.: E.H. baH3entoka [u 0p.] . — M. :
Academia, 2004 .— 1072 c.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-0BbpasoBaTenbHble pecypchbl (0duLmnanbHble pecypCbl UHTEPHET):
Ne n/n HlemoyHukK

1 AnekmpoHHas 6ubnuomeka BY3a. Pexum docmyna: http:// www.lib.vsu.ru
2 OBEC "KoHcynbmaHm cmydeHma" : https://www.studentlibrary.ru
3 3BEC «M30amenscmea «JlaHby. - URL http://www.e.lanbook.com
4

Tekcmoseasi baza OaHHbIX MeOUUUHCKUX U buonoaudeckux nybnukauyuli Ha aHa/IUlCKOM S13blKe
HauyuonanbHol meduyuHckol 6ubnuomeku CLUA - URL http://www.nchi.nlm.nih.gov/pubmed

16. NMepeyeHb y4e6HO-MeTOANYECKOrO o6GecneyeHus Ans caMoCToATeNIbHOW paGoThl

Ne n/n N CTOYHMK
Apmioxoeg B.I". buonoaudeckue membpaHbl: cmpyKkmypHasi opeaHu3sauus, chyHKyuu, modughukayusi
1 hU3UKO-XUMUYECKUMU a2eHmamu : y4eb. nocobue. / B.I. Apmioxos, M.A. HakeacuHa. — BopoHex: N30-

80 BopoHex. 2oc. yH-ma, 2000. — 296 c.

Apmioxos B.I". MonekynspHas buoguauka: MexaHU3MbI MPOMeKaHUs U peaynsiyuu 8HYMpPUKIEMOYHbIX
2 npoueccos : y4eb. nocobue / B.I. Apmioxos, O.B. bawapuHa ; BopoHex. 2oc. yH-m .— Boporex : N30-
80 BopoHex. eoc. yH-ma, 2012 .— 219 c.
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http://www.studentlibrary.ru/book/ISBN9785970435267.html
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http://www.ncbi.nlm.nih.gov/pubmed

Apmioxos B.I". CmpyKkmypHO-hyHKUUOHarnbHOe COCMOosiHUe bUuoMeMbpaH U MEXKITeMOYHbIe

3 e3aumoldelicmeaus : y4yeb. nocobue / B.I. Apmioxos, M.A. HakeacuHa. — Boporex : UL BI'Y, 2008. —
156 c.

lMpakmukym rno buogbusuke / [B.I. Apmioxos u 0p.] ; BopoHex. 2oc. yH-m ; [nod obuw. ped. B.T.
Apmioxosa] .— BopoHex : Msdamenbckuli dom BI'Y, 2016 .— 313 c.

17. OOpasoBaTesfibHble TEeXHONIOrMKU, MUCNOSib3yeMble NpuU peanusauum Yy4ebHoOWM
ANCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble obOpa3oBatenbHble TexHonorum (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

YyebHas aucumnnuHa peanndyeTcd C ncnosibaoBaHNeM 3N1EKTPOHHOIO O6y‘-IeHVIFI.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuueHauna Academic
Open, gor. 0005003907-24374 ot 23.10.2006.

OdmcHasn cuctema LibreOffice 4.4.4 (CBoboaHO pacnpocTpaHseMoe nporpaMmHoe
obecneyeHne)

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No Level.
BbeccpoyHaga nuueHsna Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.

Microsoft Office 2013 Russian Academic Open License No Level. beccpoyHas nuueH3uns
Academic OLP, gor. 3010-07/73-14 o1 29.05.2014

1. YTeHne nekunm ¢ NCnosfib3oBaHNEM cnana-npe3eHTauunn.

2. InHpopMauNOHHO-KOMMYHUKALIMOHHBIE TeXHONOrMmM (KOHCynbTauun npenogasarens
Yyepes TeMmaTudeckne Popymsl N BebUHapbl C UCNOMb30BaHMEM 3NIEKTPOHHON MHGOPMALNOHHO-
obpasoBartenbHon cpeabl PIEOY BO "BI'Y" - O6pasoBaTtesibHbIn nopTan « ANeKTPOHHbIN
yHuBepcuteT BIY» (www.moodle.vsu.ru).

3. MHdopmaumnoHHble TexHonorum (goctyn B VIHTEpHET)
4. ObC «KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru/

5.3H6 BI'Y www.lib.vsu.ru
6. KoHCcynbTaHT nntoc — MHopMaLUMOHHO-CpaBoYHas cuctema
7.9BC «YHuBepcutetckasa 6ubnunoteka online» https://biblioclub.ru/

18. MaTepnanbHO-TeXHU4YECKOoe obecneyeHme ANCLUMUNIINHDI:

HanmeHoBaHue nomellueHUn onsA NnpoBeAeHUA BCeX BUAOB Appec (mecTononoxeHue)
y4yeOHOM AeATeNbHOCTU, NPeAyCMOTPEHHOMN YYEOHbIM NaHoM, B | NOMeLLEHUA ANA NpoBeaAeHUA
TOM YMCIie NOMeLLEeHUs ANA CaMOCTOATENbHOW paboThbl, C BceX BMAOB y4ebHoMn
yKasaHneM nepeyvyHss OCHOBHOro o6opyaoBaHus, y4yebHo- DeATeNbHOCTH,

HarnsAAHbIX NTOCOOUM U UCNONb3YyEeMOro NPorpaMmmMHOro npeaycMOTPEHHON Yy4YeOHbIM
obecneyeHus nnaHom (B cny4yae peanusauum

obpa3oBaTenbHOW NporpamMmmbl
B ceTeBOM hopme
OONONHUTENbHO YKa3biBaeTcA
HaMMeHoBaHMe opraHuM3auum, ¢
KOTOPOW 3aKno4YeH JOrosop)

JlaBopaTopusa TeopeTuveckorn uocusnkm (ona nposegeHus saHstun | 394018, r.BopoHex, nrowans
CEMMHAPCKOro Tuna, TEKYLLLEro KOHTPOISA 1 NPOMEXYTOYHON YHueepcutetckas, A.1, nom.|,
aTTectauyun), CneuynanmsmpoBaHHasa mebenb, npoektop SANYO PLS- ayn.59

SL20, akpaH gnsa npoektopa, HoyToyk ASUS V6800V ¢
BO3MOXXHOCTbIO NOAKNIOYEHMS K ceTU « NHTEpPHET»

YyebHas ayguTopusa ns npoBefeHnst TabopaTopHbIX 3aHSATUN, 394018, r.BopoHex, nnowiaab
TeKyLlero KOHTpona n I'IpOMe)l(yTO'-IHOI7I artrTectauum, yHMBepCMTeTCKag, a.1, nom.l,
crneunanuanposaHHas mebenb, pH-meTp noptatyeHbin HI83141; aya. 61

ancTunnaTop, 4 n/y, Hepxasetowasa ctanb 6e3 6aka HakonuTens,



http://www.moodle.vsu.ru/
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Liston; mukpockon MBC - 10; mukpockon meamunHckun BUOME[
ucnonHeHne BUOME[ 2; pH-meTp kapMaHHbIN, KOPOTKUA SNEKTPOL,;
cnektpodomeTp MpomAkollab 13-5400Y

CneuuwanunanpoBaHHas mebenb, Grnoxmmmudecknin nommHomeTp BEXI1-
07, cnektpodpotomeTp CP-2000; Becbl nopTaTMBHbIE Scout-Pro,
anctunaTop ¢ 6akom Hakonutenem Liston; komnbloTep (CUCTEMHBIN
onok Celeron, moHuTOp SyncMaster 753DFX); meluanka MarHuTHasi
MS-300; mukpockon meanumHckmin BUUOMEL, ncnonHeHne bBMOME[
2; MOOWMbHbIV KOMMNbIOTEPHbIN koMnnekc KAU-M; pH-meTp
KapMaHHbIN, KOPOTKUIA 3NEKTPOA; CyLLUNKa AN nocyabl
anekTpudeckas Okpoc 19-2010; TepmocTaT JIAB-TXX-TC-01/12-100;
TepMocTaT TBepaoTenbHbIn uudgposon Bio TDB-100; TepmocTaT
anekTpuyecknn cyxoso3gyLiHein TC-1/80 CIY; "YHunnan"
nnaHLWeTHbIN (POTOMETP C 2-M5 hunbTpamu; LeHTpudyra MiniSpin
anga npobupok; Y3-ancnepratop SONICATOR Q500, QSONICA,;
poTopHbIn ucnaputens IKA RV-10

394018, r.BopoHex, nnowaab
YHuBepcutetckas, 4.1, nom.l,
ayn. 68

OuncnnenHebi knace, ayautopus Anst NPOBeAEHWS rPYNnoBbIX U
WHAMBUAYANbHbIX KOHCYNbTaLMA, MOMELLEHNE AN CaMOCTOSTENbHON
paboTbl, cneynanusmposaHHas mebenb, KOMNbTePb (CUCTEMHbIN
onok Intel Celeron CPU 430 1.8 GHz, moHnTOp Samsung SyncMaster
17) (12 WT.) C BO3MOXHOCTbIO MOAKITHOYEHUS K ceTU «IHTEpPHET»

394018, r.BopoHex, nnowaab
YHuBepcutetckas, .1, nom.l,
ayn. 67

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

Mopsipok

OLIEHKM

OCBOEHUA

obyvarowmmmcs

coaepXaHMeM crneayLmx pasaenos ANCUMUNINHDI:

y4yebHoro

MaTepuana onpegensieTcs

HanmeHoBaHve UHamnkaTtop(bl)
Ne KomneteH
/n pasgena QuCuUMnmvHbI LMA(M) BOCTMKEHNS OueHouyHble cpeacTea
(mogyns) KOMMeTeHLmmn
BeegeHve B Guodumsmnky
MeMOpaHHbIX U
OTyYeTbl CTYAEHTOB MO BbINOMHEHUIO
KNeTOYHbIX MPOLECCOB.
BbinonHeHune nabopaTtopHbIx paboT, TeCTUpOBaHUeE,
CTpyKTypHO- . N
1. MK-3.3 nabopaTopHoOW | YCTHBIN onpoc, komnnekt KM k
dyHKUNOHanNbHas N
paboTbl NPOMEXYTOYHOM aTTecTauum
opraHusauus
KOMMOHEHTOB
ornomembpaH
MemObpaHHbI YCcTHbIN onpoc, komnnekt KM k
2 | TpaHcnopT MK-3.3 PelieHune 3agay | npomexyTouHOM aTTecTauum
Mpobnembl  nepepayn OTyYeTbl CTYAEHTOB MO BbINOMHEHUIO
MHOPMaLIUKN B KIETKY. BbinonHeHne nabopaTtopHbIx paboT, YyCTHBIM ONpoc,
3 Ponb mMembpaH B MK-3.3 nabopatopHor | komnnekt KMM kK npomexyToyHOoM
MEXKITETOUHbIX paboTbl aTTecTauum
B3anMMOAENCTBUAX
YpoBHU perynsauum YMeHune
KNeTo4HOro oTBeTa. 006 BACHUTL
Cnocobbl perynagumu MeXaHU3Mbl
aKTUBHOCTU nepegauu
depmeHTOB. Perynsauus curHana B YCTHbIN onpoc, komnnekt KM k
4 Konmyectea depmMeHTa MK-3.3 KNeTKy, NPOMEXYTOYHOM aTTecTauum
B KneTke nytem MOIEKynsipHO-
WU3MEHEHNS  CKOPOCTU KNeToYHble
ero cvHTes3a 1 pacnaga. NPUYUHBI
pasBuTUs
naTosiorum
MeauunHckmne acnekTbl OTyYeTbl CTYOEHTOB MO BbINOTHEHUIO
OVodU3NKM KNETKM BbinonHeHne nabopaTtopHbIx paboT, YCTHbIA Onpoc,
5 MK-3.3 nabopatopHor | komnnekt KMM kK npomexyToyHOoM
paboTbl aTTecTauum
lMpomexyTouHasa aTTectaums MepeyeHs sonpocoe
dopma KOHTpons — 3avyet Mpakmuyeckoe 3adaHue




20. TunoBble OLEHOYHble cpeacTBa U MeToAMYeCKMe MaTepuanbl, onpegensilowume
npoueaypbl OLleHNBaHUA

20.1. TeKywWwMn KOHTPONb yCneBaeMocCTu

KOHTpOJ'Ib ycnesaemMoCT no gucunniinHe ocywecTBndeTca C NoMoLbo crneayrwnx OueHOYHbIX
cpeacTtB: OT4EeTOB MO BbINOJIHEHUIO na6opaToprlx pa60T, peLweHnto I'IpO6J'IeMHbIX 3aau,
TEeCTUPOBaAHUA, YCTHbIX OTBETOB MO TEME 3aHATUA.

TecTOoBbIE 3agaHuA
Ne 1 «BBepgeHne B 6MocpunsnkKy mMemMopaHHbIX U KNEeTOYHbIX NPOoLecCcoB»
3adaHue 1. OueHUTb, BEPHO N CYXXAEHME:

1. Ana wvccnegoBaHMst U3MEHEHUA  CTPYKTYPHOMO  COCTOSIHUSA  MeMOpaHHbiX  6enkoB
NCMonb3ylT MeTO, PEHTIEHOCTPYKTYPHOrO aHanmsa.

2. [leTepreHTbl B OCHOBHOM WCMOMb3YT AN BblAENEHUS U OYUCTKA nepudepuyeckmnx
MeMOpaHHbIX 6enkoB.

3. Buodunanyeckne metoabl nccnegoBaHus NO3BOMAT M3ydaTb NOABUMXKHOCTb M YMAKOBKY
yrneBoLOpOAHbIX Lienen NMnuaos.

4, MwukpoBsA3koCTb BuomembpaH nccnegyoT NpU NOMOLLM MeToAa refib-xpomaTorpagoum.

5. Ons pasgeneHnss MembpaHHbIX NUNMOOB  MNPUMEHSIKOT  MEeTo4  TOHKOCMOMHOWM
XpomaTorpadum.

6. B3anmopgencrteue 6enka ¢ nunuaHon mMemMbpaHon B MOAENIbHOM 3KCNEPUMEHTE MOXHO

n3y4atb Npu NOMOLLM MeToAa pagnMoaKkTUBHBLIX M30TOMOB.
3adaHue 2 . Omeemume Ha 80rpPOCHI:

1. Ha3oBuTe OCHOBHbIE rpynnbl METOAO0B UccneaoBaHus GuomembpaH. YTo oHM NO3BONSAOT
n3y4artb?

2. Kakve meToabl mccneaoBaHWs MCMOMb3YHOT ANA U3YYEeHUS CTPYKTYPHOrO COCTOSIHWUA
AMNNGHOro KOMMNOHEHTa BuomembpaH?

3. Kakve MmeToabl uccnegoBaHWA  MCMONb3YOT  ANA  M3yYyeHus  6enok-nunuaHbixX
B3auMMoAeNCcTBMiN B BuomemobpaHax?

Ne 2 «CTpyKkTypHO-(hyHKLMOHANbHAA OpraHM3auusa KOMNOHEHTOB MeMOpaH»

3adaHue 1. BbibpaTb npaBurbHbIE OTBEThI:

1. K nHterpanbHbiM MemMbpaHHbIM Benkam OTHOCATCA: a) CnekTpuH; 6) poaoncuH; B) 6enok
nosnocsl 3; r) Na, K— AT®asa; a) akTuH; €) rmmkoOpuH.

2. B membpaHax aykapumoT npeobnagarowMmn no CooepXaHu nNunugammn sBnsoTcA: a)
dochaTnannmHoO3nTo, 0) dochaTnannxonuH; B) dochaTngmncepuH; r
dochaTngmnataHonamuH; a) COUHrOMMUENH; €) KapANONUMNUH; ) XONECTEPUH.

3. B dopmmpoBaHnn membpaHHOro ckerneta 3puTPOLMTOB YYacTBYKT: a) akTuH; 6)
rMUKOGOPKWH; B) CMEKTPUH; I) POAONCUH; A1) aHKUPUH; €) 6enok nonocsbi 3.

4. MembpaHHble yrreBoAbl BbIMNOMHAKT (OYHKUMU: @) CTPYKTYPHYHO; 6) TpaHCMOPTHYIO; B)

SHEpPreTUYEecKyto; r) CTabumnuaupyrowyro; ) ydacTue B WMMMYHOSMOMMYECKUX peakumsx; e)
y4yacTme B MEXKNETOYHbIX B3aMMOAENCTBUSAX.

5. TonwwmHa membpaHbl B cpegHem coctasnseT: a) 10 aHrctpem; 6) 10 HMm; B) 0,1 MKM; )
10 MKM.
6. B HopMe nunugHas Yyactb GuomembpaH AomKHa HaXoAMTbLCA B crieayoweM (n3nyeckom

COCTOSIHUW: a) XUAKOM aMopdHOM; 6) TBEPAOM KPUCTaNNMYEeCcKOM; B) TBEPAOM amMOpPdHOM; T)
XMOKOKPUCTaNIMYECKOM.

7. lMonsipHble ronoBKM nNUNMOAOB B MeMOpaHe 3apsbkeHbl: a) MonoXuTenbHo; ©O)
OoTpULATENBbHO; B) HEUTPArbHbI.

8. OCHOBHbIM CTPYKTYpOOOpasyloLlwmMMm KOMMOHEHTOM NUNUOOB MemMOpaH sBnaetcsa: a)
comHrommenvH; 6) kapanonunuH; B) pocdaTnannataHonamuH; r) gochaTtmanncepuH.

9. CopepxaHue bernka B aputpountapHon membpaHe coctasnsieT: a) 33%; 6)18%; B)50%;

r75%.



10. ®dasoBbIM Nepexo NMNMAHOro Gucnos MembpaH M3 XNOKOKPUCTANIMYECKOTO COCTOAHUS
B reflb CONPOBOXAAETCS: @) YTOHbLUeHMEM MeMbpaHbl; 6) TonwmnHa membpaHbl He MEHSIETCS; B)
yTONWEHNEM MeMBpPaHbI.

3adaHue 2. [Jamb onpedenieHusi MOHAMUSIM:

a) nepudepunyeckmii meMmbpaHHbIn 6enok; 6) NMOTPOonHbLIN Me3omMopcunam; B) «nun-drion»-
nepexog; r) BEKTOpHbI MeMOBpaHHbI 6enok.

3adaHue 3. Omeemume Ha 80rpPOCHI:

1. Ha kakue rpynnbl nogpasgenstioT MembpaHHble 6enkn? KakoBbl OCOGEHHOCTU MX
CTPOEHUS 1 BbINOSHSAEMble PYHKLMN?
2. Kakme cBoictBa nunuAHbIX Monekyn obecrneyuBaloT — BbINONHEHNE  pyHKUMIA

MembBpaHHbIMKN 6enkamn?
Ne 3 Mpobnembl nepenavun nHcpopmaumm B KNeTKy
3adaHue 3. Omeemume Ha 80rpPOCHI:

1. UTto npeactaBnaeT cobor meMbpaHHbI Kackaa nepefadn BHELWHEro curHana B KneTky?
Kakune npoueccel obecnevnBatoT KOMNOHEHTbI 3TOr0 Kackaga?

2. YTto npeacTaensoT cobon BTOpUYHbIE MecceHaKepbl? KakoBa nx porb B KreTke?

3. Uto npeactaBnsawT cobon peuentopbl? KakoBbl MX ocobeHHocTM? Ha kakve Tunbl

nogpas3fgendroT peuenTopbl, y4acTByolne B npueme BHelWHero curHana B KJ'IeTKy?

KpuTepuu oueHkun

OLleHKa «3a4YTeHO» BbICTaBMSAETCA CTYAEHTY, €CnU BbINOSIHEHO NpaBuSIbHO He MeHee 60 %
TECTOBbIX 3a4aHUN, BbINOMHEHbI 3agaHns 2 n 3;

OLlEHKA «HEe 3a4YTeHO» - €CInM BbIMOSIHEHO NpaBuNibHO MeHee 60 % TecTOBbIX 3agaHuin, U
BbIMOJIHEHO TONbKO OAHO K3 3agaHun Ne 2 n Ne 3.

20.2. MpomexyTo4yHas aTrecTaums

lMpomexyToyHaa aTtTectaumss N0 OUCUMMAWHE OCYLLECTBMNAETCA C MOMOLLbI  CreayroLmnx
OLIEHOYHbIX CPeacTB: KOHTPONbHO-U3MEpPUTENbHbIE MaTtepuarbl K 3a4eTy, BbIMOSHEHNE MPAKTUYECKUX
3agaHunn
lNMepeyeHb BONPOCOB K 3a4eTy:

1. Onpepenexne n gpyHkumm buomembpaH. ictopus nccnegosanunsa GuomemopaH.

2. MeTtoabl  uccnepgoBaHna  GuomembpaH:  Guoxmmwmdeckue,  bmsanonormyeckme,
UMMYHOMNOIMYEeCKNe, reHeTnyeckme, bnoduamndeckme. Nx xapakrepumcrmka.

3. Buodgunamnyeckmne metoasl nccnegoBaHnsa membpan: gndpakumMoHHble (PeHTreHoBCKas

andpakums, gudpakumsi HEWTPOHOB); PEe30HaHCHble (SOEpPHbI  MarHUTHbIM  PE30HaHC,
3MIEKTPOHHbLIM  MapaMarHUTHbIN Pe30HaHC); onTuyeckne (abcopbuMOHHAA CnekTpocKonus,
driyopecueHuMs 1 mMeToq oryopecueHTHbIX 30HOO0B, AUCMEPCUs OMTUYECKOro BpalleHus,
Kpyrosow ONXPON3M, NHJpakpacHasd cnekTpodoTomMeTpus); AndpdepeHumanobHas
CKaHVpyloLWas MWKPOKanopumeTpusa; MeToq paavoakTUBHLIX METOK; MeTod MoLenupoBaHUs
MemOpaH.

4. Knaccudpmkaums, coctaB, CTpykTypa, U QYHKUMM  MeMOpaHHbIX  NMnMaoB.
OcobeHHOCTU NMNNOHOro cocTaBa MeMOpPaH KNeToK MPOKapmoT, 3yKapnoT 1 BUPYCOB.
S. da3oBble nepexoabl nMNMAOB B MemOpaHe. JIMOTPOMHbIN U TEPMOTPOMHbIN

mMe3oMmopdum3aM nmnuaoB GuomembpaH. KuHkn, mexaHuam ux obpasoBaHusi. CTpykTypHas
acummeTpusa nunugos. CeA3b Mexay a3oBbIM COCTOSHUEM NUNMAOB U PYHKUMEN meMbpaH.

6. Knaccudpumkaums, cTpyktypa, pyHKUMM 1 Nokanm3aumst MemBpaHHbIX 6enkoB..

7. CTpYKTYpHO-bYHKUMOHaNbHas opraHMsaumss MeMbpaHHOro Kapkaca apuUTpoLMTapHON
KneTkn. XapaKTepuCTuKa OCHOBHbIX BENKoB 3pUTPOLMTAPHOM MeMOpaHbl: CNeKTpMHA, akTUHa,
6enka nonockl 3, rMUKO(OPMHOB U Ap.



8. XapaKkTepucTtuka yrneBoaHbIX KOMNOHEHTOB BoMeMbpaH.

9. CTpykTypa ” QYHKUMM nnasmaTtMyeckux MembpaH Ha npuvepe MembpaH
SPUTPOLMTOB.
10. OCOGEHHOCTN MEXMOIEKYNSIPHbIX B3auMoAeNCTBUA B MembpaHax. dusnyeckme

OCHOBbI BHYTPUMeMOpaHHbIX B3auMoaencTBui. Jlunug-nunugHele, 6enok-nunugHsie n 6enokx-
GenkoBble B3aMMoAeNCTBUS B MeMOpaHax, UX ponb B YHKUMOHMpOBaHUM GuomembpaH.
MoHATHe 06 aHHYNAPHbLIX NUNUaax.

11. PasBuTe npeactaBneHUn O CTPYKTYpHOW opraHusauum 6GuomembpaH. Mogenu
drnomembpaHn: Oanunannu n [JaecoHa, PobeptcoHa, 3uHrepa n HukonbcoHa, KoHeBa u cotp. n
Ap.

12. NckyccTBeHHble MeMbpaHbl, MMMNOCOMbI U NPOTEONIMNOCOMbI, METOAbI UX NOMNYyYEHUs,
CTpOEHMe, CBOWCTBA, MPUMEHEHME B pasfnunyHbIX obnactax 6uonorm w  MeauuMHbI.
B3anmogencresme nmnocom ¢ KrneTtkamu.

13. Ob6wan xapakTepucTuka nNpoLEecCOB TpaHCnopTa BeELWECTB 4epe3 MemOpaHy.
ABvXyLwne cunbl 1 MexaHU3mMbl MeMBpaHHOro TpaHcnopTa. TepMoanHaMn4eckne ypaBHEHNS U
KpUTepumn npoLieccoB NacCMBHOIO U akTUBHOIO TpaHcnopTa.

14. [MaccuBHbIM - TpaHCNoOpT BewecTB. [lacCcuMBHbIA  TpPaHCNOPT WOHOB. YpaBHEHUA
Anddysnm, NPOHNLAEMOCTU, KOHCTaHTa NPOHNLAEMOCTMU.

15. MHOyumpoBaHHbIN  MOHHBIM  TpaHCcnopT. [loaBMXHbIE MNEpPEeHOCHNKN  (MOHOMOPbI).
Mcnonb3oBaHne MOHOMOPOB B UCCnegoBaHMAX MeMbpaH 1 MeguunHe.

16. MOHHLIM TpaHCNOpPT Yepes cerekTuBHble KaHanbl. Knaccndukauma MOHHbIX KaHaroB.
CTpyKTYpHO-(PYHKUNOHaNbHast opraHn3auus MOHHbIX KaHanos MembpaH (noTeHumMan3aBucumble
Kanuesble, HAaTPUEBLIE, KanbLMeBble KaHarbl).

17. [AunckpeTHOe onncaHue TpaHcnopTa Yepes UOHHbIE KaHarbl.

18. AKTUBHbIA TpaHcnopT. [lepBUYHO- U BTOPUYHO-aKTMBHLIN TpaHcrnopT. CTpyKTypa,
dyHKUMOHarnbHbIE N unamnko-xmmmndeckune ceorctea Na, K- ATdasbl n Ca — ATda3sbl.

19. MonekynsapHble  OCHOBbl  (DYHKUMOHUPOBAHUS  CUCTEM  BTOPUYHO-aKTUBHOIO
TpaHcnopTa.

20. lNepeHoc Yyepe3 MeMbpaHy MakpOMOSIEKYIT U YaCTUL: 3K30LMTO3 U SHAOLMUTOS.

21. O6Lwan xapakTepucTuka npoueccoB nepepayn mHdopmaumm B krneTke. [oHATMe o
NepBUYHBIX N BTOPUYHBIX MECCEeHKepaX.

22. Knaccudumkauums, ocobeHHoCTH CTPYKTYPHO-OYHKLMOHABHOMN opraHusauuu
MeMOBpaHHbIX 6enkoB-peLenTopos.

23. XapakTepucTtuka ageHunaTuuknasHoro nyTM nepeaayun curHana B KneTky.

24. Xapaktepuctmka oCpONHO3IUTUAHOIO MNyTU Nepegayn curHana B KneTKy.

25. Yyactne KOMMOHEHTOB ©OuMomMembpaH B  OCYWECTBMEHMM U pPerynmpoBaHuu

mMeTabonmyecknx npoueccoB B KrneTke. AACOPOUMOHHBLIM TN perynauMm  metabonuama.
MoHaTne o meTabonoHe, M3Monornyeckoe 3HayeHme ero obpasoBaHus. MpoCTpaHCTBEHHO-
CTPYKTypHasi opraHmsauusi epMeHTHbIX CUCTEM KNeTku (Ha npumepe rMKONUTUYECKOro
Komnnekca u umkna Kpebca).

26. [MyTn HerporymoparnbHOW perynaunm yHKLNn KNeTok.

27. AgresnBHble 6enku mMembpaH: WNHTErPUHbI, KaarepwvHsl, CEnNeKTUHBbI,
UMMYHOTNOBYNMHbI.

28. Pornb KOMMOHEHTOB H6uomembpaH B OCyLLIeCTBMNEHUN MEXKITETOYHbIX

B3aMOLENCTBUMN. anerI'II/ITeﬂbele, sannpawwme N KOMMYyHUKaUMOHHbIE KOHTaKTbl MeXxay
KIneTKkaMu.

29. MeTogbl MogndUKaLmMm NPUPOLHBLIX U UCKYCCTBEHHbLIX MeMOpaH.

30. CeoboaHopaankanbHoe NepoKCUOHOE OKUCIIEHUe NUnuaoB MembpaH B HOpMeE U npwu
naTosiorMyeckmx npoLieccax.

31. AKTMBHble OPMbI KMCHOPOAA, MexaHusM ux obpa3oBaHusl, CBOWCTBA, MyTU

yTunmsauun, porsib B perynamposaHumn MeTabonuyecknx npoueccos B Bnocucremax.



32. AHTUOKCUMAOAHTbI, UX Knaccudukaumda, nokanusaumsd, CBOWCTBA, MexaHU3Mbl
buonorudeckoro aencreus. MNoHATHME O NpoOOKCMOAHTaxX M OKUCIUTENbHOM cTpecce. Penokc-
perynauus — oanH n3 MeEXaHM3MOB PerynimpoBaHmsi MeTabonmnm4ecknx npoLieccos.

33. KneTtouHas rubenb. Anontos. Hekpoa. Aytodarus. Porb KOMNOHEHTOB GuomembpaH B
peanuaauuun NnpoLeccoB KNeTo4HOM rmbenmu.

34. MaTtonorMm opraHuM3Ma 4YeroBeKa, CBsiI3aHHble C YycuneHmem wu ocnabneHnem
NpoLEeCccoB KNeTo4YHon rmbenn. Perynsaums npoueccoB KNeTovHom rmbenu.

35. MMmyHonaTonoruu, cBasaHHble C HapyLIeHMeM CTPYKTYPHbI U (OYHKLMIA YenoBeKa.

36. [MaTtonorMm 4enoBeka, CBA3aHHbIE C HapyLUEHUAMW WOHHOrO romMeoctasa KIeTok WU
PYHKUNMOHNPOBAHMUS MEMBPaHHbBIX TPAHCMOPTHBLIX CUCTEM.

37. OHeproconpgdaratowme MemobpaHbl: onpeeneHve, Knaccudgukauusi, ocobeHHOCTU

CTPOEHMA N hpyHKUMOHNpoBaHus. Conpsaratowme akTopbl, Conpsaratome NoHbI.
38. BuoreHes membpaH.

19.3.2 lNepeyeHb NpakTUYECKNX 3afaHNN:
INTa6opaTtopHas pa6oTa Ne 1. BbigaeneHue apuTpounTapHbIX MEMOpaH U3 KpOBU JOHOPOB
Llenb paboTbl: 0CBOEHME MeTOAa BblAENEHNSI 3PUTPOLIMTAPHBIX MEMOPaH.
MaTtepuanel 1 obopygoBaHuWe: KpOBb [OOHOPOB C aHTUMKOAryrsiHTOM, Xnopug HaTtpus,
TpUCTMAPOKCUMETUNAMMHOMETaAH  (TPUC), COMsiHas  KUCNOTa, 3TuneHgnamuHTeTpaaueTaT
(BATA), ueHTpudyxHble nNPOBUPKN, LEHTPUdYXKHbIE Becbl, UeHTpudyra, pH-meTp,
nactepoBckue nuneTkn, ounbTpoBanbHas bymara.
Xopa paboTbi:
KpoBb ¢ aHTukoarynsaHTom ueHTpudyrmposatb npu 3000 06/mMuH B TedyeHne 10 MuH. MNnasmy u
BEPXHUI CrOWN NENKoOUUTOB OTOOBpaTb NacTEpOBCKOM MUMNETKOM U yaanuTb. QpUTPOLMUTLI TpU
pasa NpPOMbITb OXNaXXAEHHbIM pacTBopoM, cogepxawum 0,145 monb/n NaCl B 0,02 monb/n
Tpuc-HCI 6ydepe (pH 7,6), kKaxabii pas ocaxnas KneTkM B TOM Xe pexume. MembpaHbl
3PUTPOLMTOB NONYyYalT NyTEM MMNOOCMOTUYECKOrO reMonmsa ux pacTBopoMm, cogepxawmum 10
mmonbe/n SOTA B 10 mmonb/n Tpuc-HCI 6ydepe (pH 7,6). Ins atoro oagnH 06beEM OTMbITbIX
SPUTPOLIMTOB ObLICTPO M 3HEprMyHo nepemewatb ¢ 20 obbemamu oxnaxgeHHon go 4 °C
reMonM3npytowlen cpenbl U BblAepXaTb Npu 3ToM Temnepartype B TedeHne 15 muH. Nemonusatr
ueHTpudyrmposatb Ha ueHTpudyre npu 18000 o6/MnH B TeueHne 15 MuH. HapgocagouHyto
XNOKOCTb yaanutb, a ocagok MemopaH npombiTb Tpu pasa 20 o6bemamm 10 mmone/n Tpuc-HCI
Oydepa (pH 7,6), kaxablh pas ocaxgas mMembpaHbl B TOM Xe pexume. B ganbHenwmnx
3KCNEepMMEHTaX UCMOSb30BaTb CBEXENPUITOTOBEHHYIO CYCMNEH3NI0 MeMbBpaH.
OTBETUTL Ha BOMPOCHI:

1. Moyemy apuTpoumTapHble MemOpaHbl ABNATCA yA0OOHOM MoAenbit AN U3ydeHus
CTPYKTYpPbl 1 CBONCTB MEMOpaH KrneTok?

2. OxapaktepudoBaTb 0COOEHHOCTU CTPYKTYPbl U OYHKLNIN SpUTPOLIMTAPHBLIX MEMOpPaH 1 nX
KOMIMOHEHTOB.

3. Kakne KOMMOHEHTbI BXOASAT B COCTaB MeMOpaHHOro kapkaca aputpoumtoB? Kakue
YHKUMN BbINOMHAET MEMOPaHHLIN Kapkac?

4. Kakvne metoabl MOryT GbITb MCMOMb30BaHbl ANS BblAENEHUS 3pUTPOLMTaPHbIX MEMOpaH?

5. Kakve meTtogbl MCMOMb3YKT ANS M3YYEeHUS CTPYKTYPHOrO COCTOSIHUS 3PUTPOLMTAPHBIX

MeMGpaH? YTo no3BonsaT ncecneaoBaTth 3TM MeToAbl?

LLlaGrnoH oT4yeTa 0 BbINOSIHEHUN NabopaTopHOM paboTbl
OTtyeT 0 BbINONHEHUM nabopartopHon padoTbl Ne  <HasBaHue TeMbI>, BbIMOIHEHHOW B pamkax
ancumnnuubl 51.B.0O.4 Buoduamka knetkmobydarowmmea kypca <®.MN.0.>, cneumanbHOCTb
— 30.05.02 MeguumHckasn buodmsnka

LUenb paboTbl:



ATanbl paboTbl:
O6opyanoBaHue u matepuanbi:

Xopa paboTbl: (kpaTkoe onucaHune xoga paboTbl C YyKa3aHMEM MEePBUYHbIX AaHHbIX,
pacyeTHbIX OpPMyn, pPe3ynbTaToOB MPOMEXYTOYHbIX W KOHEYHbIX pacyeTos;
WNMIOCTPaTMBHBLIN - MaTepuan (rpadukn, doTtorpacdomm mn np.), obobuiatowme
Tabnuubl)

BbiBoabl:

Kputepumn oueHku:
Kputepnsmu oLeHnBaHMs BbINONHEHMs nabopaTopHoi paboTbl ABNAOTCS:

— noarotoBka K 3aHATUIO (odopmneHve 3aHsaTMs B pabodelrt TeTpaau B
COOTBETCTBUM C METOANYECKMMU PEKOMEHAAUMNSMN);

— OTBETbl Ha YCTHble BOMPOCHI NO TeMEe 3aHATUA U copepxaHuio nabopaTopHOM
paboThl;

— aKTUBHOCTb 1 CaMOCTOATEJIbHOCTb MNMPW BbINMOJTHEHNN 3aJaHum;
— O(bOpMJ'IeHI/Ie pe3ynbTatoB B COOTBETCTBUN C MEeTOANYECKUMU peKOMEHOALNAMUN,

— yMeHue aHanuaupoBaTb, o0OcyxgaTb  MOflyYeHHble  pe3ynbTatbl WU
camocTosTeNbHO (OOPMYIMpPOBaTh BbIBOAbI.

PaboTta cumtaeTcs BbINOMIHEHHOM W 3a4YTEHHOW, €CNU CTYOEHT B KOHUE 3aHATUSNA
npeacTaBun OTYET B COOTBETCTBMU C AaHHbIMU METOANYECKMMU PEKOMEHOALNSMN.

OueHka 3HaHW, YMEHWM W HaBbLIKOB, XapakTepuaywuwass 3Tanbl opMMpOBaHMS
KOMMeTeHUMA B pamMKax W3y4yeHuUst OUCUMNAMHBI OCYLIECTBASETCA B XO4e TeKylen u
NPOMEXYTOYHOM aTTecTaumi.

Tekywaa aTrectauus nNpoBOAMTCA B COOTBETCTBMM C [lonoXeHnem O TeKyllen
aTTectaumm oby4yawolwmxca no nporpamMmmam  Bbiclero obpasoBaHus  BopoHexckoro
rocygapCTBEHHOro yHuBepcuTeTa. Tekywas atrectauusi aTtrectaumm BkodawT B cebs
perynspHble oT4eTbl CTYAEHTOB No nabopaTtopHbiM paboTam, BbINOSIHEHNE TECTOB U 3a4aHUN K
pasgenam gucumnnuHel. Kpyutepumn oueHnBaHus NpuBeeHb! Bbille.

[MpomexyToyHaa aTTecTauma npoBOAMTCA B COOTBEeTCTBUM C [lonoxeHuem o
NPOMEXYTOYHOW aTTecTauum oby4varowmnxcsa no nporpaMmmam BbiCLLIero obpasoBaHus.

KOHTpOnbHO-n3MepuTenbHble MaTepuanbl NPOMEXYTOYHOW aTTecTauuMym BKIHOYalT B

cebs TeopeTU4eckMe BONpoOChl, NO3BOMAKOLNE OLEHUTD YPOBEHb MOMNYYEHHbIX 3HAHUM.
[Mpn oueHMBaHUM MCMONb3YeTCA KONMUYECTBEHHas LiKana oueHOK. Kputepum oueHuBaHus npuBeeHbl
BblLLE.



