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9. Llenu n 3apauv y4e6HON AUCLUMUNNUHDI:

Llenb: npenogaBaHna gucuuniivHbl SBRseTcs oopmMupoBaHMe 3HaAHUW Mo pusndeckomn
XUMUN MeMBpaHHbIX MNpoueccoB 6asnpysaAcb Ha 3HaHUSX CTYAEHTOB OOLLUMX KypcoB
dur3MKK, PU3NYECKON, KONSTOUAHON N aHaNNTUYECKON XUMUM.

3apauu:

- 03HAaKOMUTbLCSA C OCHOBHbIMK acnekTamm MemMbpaHHbIX NPOLLECCOB, TUNamMn MembpaH m
X cBOMCTBaMW,

- 03HaKoOMUTbCA CO crnocobamn WIroTOBMEHUS W ONpPeaerneHnsl XapakTepuUcTUK
MeMbpaH,

- N3y4nTb ABMEHUS TpaHcnopTa B MeMbpaHax,

- M3Y4UTb MPUHLUMNbI  KOHCTPYMPOBaHUA MeMOpaHHbIX MOoAyfnen, YCTaHOBOK W
opraHusaumnmn npoLEeccos.

10. Mecto yyebHOM AaucuunnuHbl B cTpykTtype OOIl: (6510k 61, 6a3oeass unu
gapuamuseHasi Yacmb, K Komopol omHocumcsi ducuyurniuHa;, mpebosaHusi K 8X00HbIM
3HaHUSIM, YMEHUSIM U HaebikaM; OUCUUMIUHbI, Orii Komopbix OaHHasi OucuyuriuHa
saenssemcs npedwecmeayrowed)

61.B. BapnaTtueHas yacTtb.

TpeboBaHuss K BXOAHbIM 3HAHUAM, YMEHUAM W HaBblkam: 6a30Bble 3HAHWUA
dyHOaMeHTanbHbIX pasgenos (PU3nkn, HeopraHMY4ecKon, U3NYeCcKkomr, aHaIMTUYECKOWN,
OpraHU4yecKom, KOMMOUOHON XUMUM N XMMWUWN BbICOKOMOJIEKYISPHBLIX COEOUHEHUN,
HaBblkKM  NpakTudeckon paboTbl B obnactm U3MKM U XMMWUKW, BRageHue
MaTeMatMyeckum  meTogamu  obpaboTkm  pe3ynbTatoB  PUIUKO-XMMUYECKOrO
3KCnepuMeHTa.

AvicumnnuHbl, ANS KOTOPbIX AaHHAs AMCUMNIVHA SBNSieTCA NpealuecTsytolen: Metoapl
pasfgeneHust U KOHUEeHTpupoBaHus, MeTodbl aHanusa v uccrneaoBaHWs NONUMEPOB,
CeHcopbl Ha OCHOBE MONMMMEPHbIX MaTepuarnos.

11. MnaHupyemble pe3ynbTaTbl O00y4YeHMA NoO AucuunnuHe/mMoayno (3HaHUSA,
YMEHUA, HaBblk1), COOTHECEHHble C MMaHUpyeMbiMU pe3yribTaTaMu OCBOEHMUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNETEHUUSAMU BbINYCKHMUKOB):

KomneTteHums lMnaHupyemble pe3ynbTaTbl 06yYeHus
Kog HaseaHue
OrlK-1 | CnocobHocTb 3HaTb:

ncnonb3oBaTb N | OCHOBHbIE Knaccu4yeckue " COBpPEMEHHbIE

pas3suBaTb npeacTaBnNeHnst 0 CTPOEHUN N PUINKO-XUMUYECKNX

TeopeTn4eckne OCHOBbI | CBOMCTBAxX MembpaH pasnuyHoro Tuna;

TPaanLMOHHbIX n | yMeTb:

HOBbIX Pa3aenioB XMMUK | UCMONb30BaTb TEOPETUYECKNE OCHOBDI

npu peLlleHnn | MembpaHHOro maTepuanoBeaeHusi, B TOM Y1cne

npodeccuoHanbHbIX NPUMEHNTENBHO K TEME MarucTepckon

3agad anccepraumm;
BnageThb:
MaTeMaTUYECKMMN NPUEMaMU KITaCCUYECKMNX
NoAXOA0B K ONMUCaHMIO NPOLIECCOB NepeHoca B
mMembpaHax, B TOM YMCne No TeMe MarmcTepcKom
anccepTaumn.




MNK-2 BnageHnem Teopuen u
HaBblKamu
npakTn4yeckon paboThbl
B M3b6paHHOM obnacTtu
XMMUn

3HaTb:
OCHOBHbIE acnekTbl MeMOBpPaHHbIX MPOLECCOB, TUMbI
MeMbpaH 1 Ux CBONCTBAa, CNOCObbl N3roTOBEHUS U
onpeneneHnsa xapakrepucTnk memopan;

yMeTb:

NPUMEHATb 3HAHUA O SIBMIEHUNAX TpaHcnopTa B
MeMbpaHax K peLleHuno 3agay pasgeneHus,
KOHLIEHTPMPOBaHNSA, (opakuMOHMPOBaAHMWS, B TOM
yucrne B COOTBETCTBMU C TEMOW MarncTtepckomn
anccepTaunu;

BnageTb:

TeopeTU4eCKMMN NPUHLMNAMN KOHCTPYNPOBaAHWS
MeMBpaHHbIX Moaynen, yCTaHOBOK M OpraHu3aumnm
NnpoLEeCccoB.

12. O6bem AUCUUNNUHbLI B
y4e6HbIM nnaHom — 3 /108

3a4eTHbIX eAauHuuax/yacax B COOTBETCTBMM C

dopma NpoMeXyTOHYHON aTTecTaunmu(3avem/sk3ameH) 3a4€T C OLLEHKOMN.

13 Bugbl y4yebHoM paboThl:

TpygoeMkocTb (4achl)
. Mo cemecTpam
Bug y4ebHow paboTbl Beero No
2 cemecTp
cemecTpa

AyOVTOpHbIE 3aHATUSA 36 36
B TOM 4ymcne: nekuum - -
npakTuyeckne 36 36
nabopaTopHble - -
CamocTosiTensHas paborta 72 72
dopma NpoMeEXyTOYHON aTTecTaumm
(3avem — 0 yac. / sk3ameH — 3aver 0
__yac.)

WToro: 108 108

13.1 CopgepxaHue pa3genoB AUCLUNIIUHDI:

Ne HanmeHoBaHue pa3gena
n/n OUCUMMMNUHBI

CopepxaHue pasaena OUCUUNMUHLI

1

. MpakTnyeckue paboTbl

OO6LMe NOHATUS U OCHOBHbIE
1.1 | napameTpbl MEMOpPaHHbLIX
npoLieccos

OnpegeneHve MeMmOpaHbl. OnpegeneHne  MeMGpaHHOIO
npouecca. OcCHOBHble napaMeTpbl MeMOpaHHbIX MeTodoB
pasfeneHns, KOHLEHTPUPOBaHUS, (DPaKLMOHUPOBAHNS.

Tunbl MmembpaH, nx cBOMCTBA,
Cnocobbl M3roTOBMNEHUSA U
onpegeneHnst xapakTepUCTUK.

Tunbl  mMembpaH. [lonyyeHne CUHTETUYECKMX  MemOpaH.
Xapaktepuctukn  MembpaH. [Bwxywmne cunbl.  [oHATUS
npoHudaemoctm u anddysnn. OnemMeHTbl HepaBHOBECHOM
TepmoavHamMuki.  TpaHcnopT 4epe3 MnopucTble MeMOpaHbl.
TpaHcnopT ras3oB 4epe3 nopuctble MembpaHbl. TpaHcnopT

1.2 TpaHcnopT yepe3 MembpaHbl. | Yepe3 HenopucTble MembpaHbl. TpaHCnopT B MAearnbHbIX
OrnemMeHTbl HepaBHOBECHOM MeMOpaHHbIX cucTemMax. TpaHCMOpPT B KOHLIEHTPAUMOHHO-
TEPMOANHAMMKN. 3aBMCMMbIX cucTemax. YHUMOULNPOBaHHbBIA NOAXOA K ONUCAHUI0

TpaHcrnopTa 4epe3 MemOpaHbl. TpaHCNOPT B MOHOOOMEHHbIX
MeMOpaHax.
MeMOGpaHHbIe npoLeccsl. Ocmoc. BapomemMbpaHHble Mpouecchbl:  MUKpOdUNbTpauus,

13 MpuHUMNBI OpraHM3aumm ynbTpadunbTpaums, obpaTHbIi ocMoc, Nbe3oananuns. PasHocTb

MeMBpaHHbIX Moaynei 1
YCTaHOBOK.

KOHUEHTpaLUWin Kak OBWXYyLlas cuna MeMOBpaHHbIX NpOoLLecCoB:
rasopasfeneHve, nepsanopauus, Xuaknue membpaxbl, guanua.




TepmomebpaHHble npouecchl. AnekTpomeMbpaHHble NpoLecchl:
anekTpoavanus. lMonsapusaunoHHble SIBMEHUs, OTMOXEHUS Ha
NoBepxHOCTM MembpaH. OpraHusauust MeMmopaHHbIX Moaynen u
yCTaHOBOK.
13.2 Tembl (pa3gensbl) AUCUUNIIUHBLI U BUAbI 3aHATUN
No Bugpl 3aHaTUn (4acoB)
HanmeHoBaHue pasgena
n/ Mpaktnyeck| JlabopaTtopHbl | CamocTosATe
OVCLUMMMNUHBI Jlexkumn Bcero
n ne e nbHasa paboTa
O6Lwune NOHATUSA N OCHOBHbIE
1 | napameTpbl MEMBPAHHBIX 0 8 0 14 22
npoueccos
Tunbl membpaH, X CBOWCTBA,
cnocobbl N3roTOBMNEHUS 1
o | OnpeaeneHns xapakTepucTuk. 0 10 0 22 32
TpaHcnopT Yyepes MembpaHsbl.
OneMeHTbl HepaBHOBECHOW
TepPMOoANHaAMUKN.
Mem6BpaHHble npoLecchl.
3 MpuHUMNBI opraHu3aLmy 0 18 0 36 54
MeMOBpaHHbIX Moayneu u
YCTaHOBOK.
WToro: 0 36 0 72 108

14. MeToan4yeckmne ykasaH1a Ana oby4yaroWwmxca Nno 0OCBOEHUIO AUCLUNIIUHDI

(pekomeHOayuu oby4arouuMcsi o 0C80eHUK0 duCyUNIUHbI: paboma ¢ KoHcrekmamu nexkyud,
rpe3eHmMayUOHHbIM MamepuasnoMm, 8bINONTHEHUEe npakmuyeckux 3adaHuli, mecmos, 3adaHuli mekywel
ammecmauuu u m.0.)

15. Nepe4yeHb OCHOBHOW U AONONIHUTENBLHOW NUTEpPaTypbl, PeCypCOB UHTEPHET,
HeoOGXoAMMbIX AN OCBOEHUA AUCUUNIIUHBLI (criucok numepamypbl OGOpPMASemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucrionb3yemcsi obwiasi ckeo3Hasi Hymepauyusi 0r1sl ecex sudos
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n M cToYHMK

1 Csutuos A.A BeegeHuve B membpaHHyto TexHonoruto / A.A. Ceutuyos .— M. : felln npuHT, 2007.
— 207 c.

0) gononHWTensHasa nuTepaTypa:

Ne n/n M cToYHMK

2 Myndep M. BeedeHue 8 membpaHHyto mexHonoauto / M.Myndep.- M. : Mup, 1999. — 513 c.

3 MembpaHbi u MembpaHHble mexHonoauu / Ome. ped. Spocnasues A.b. — M.: Hay4Hbil mup,
2013.- 612 c.

4 XeaHre C.T. MembparHsbie npoyecch! pa3denerusi / C.-T XeaHe, K. M. Kammepmadiep.- M. :
Xumusi, 1981. — 460 c.

5 HAbimrepckuti FO.U. BapomembpaHHbie npoueccsi / FO.U. OeimHepckuli . — M. : Xumus, 1986. —
271c.

6 Bbpeik M.T. Ynempagunbsmpauyusi / M. T.bpbik, E.A.Ljarok. - Kuee : Haykosa dymka, 1989. —
287 c.

7 HAbimHepckuti KO.U. MembparHoe pa3deneHue 2asos / KO.U. [JbimHepckud, B.I1. bpbikos., I'.I".
Kazpamaros. — M. : Xumus, 1991. — 341 c.

8 3abonouykut B.U. lNepeHoc uoHos 8 membpaHax / B.U 3abonoukud, B.B. HukoHeHKo. — M. :
Hayka, 1996. — 395 c.

9 Lemunepanuzauus memodom anekmpoduanusa | — M. : Focamomuszdam, 1963. — 351 c.

10 Tumawes C.®. Qusuko-xumusi membpaHHbix ripoueccos / C.®. Tumawes. — M. : Xumus, 1988. —
240 c.

B) MHPOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnansHble pecypcbl MHTEPHET):

Ne n/n M CcTOYHMK

11 http://www.anchem.ru/
12 http://www.chemweb.com




13 www.lib.vsu.ru/
14 http://www.chem.vsu.ru/sorbcr/
16. TMepeyeHb y4yeOHO-meTOAMYECKOro obGecneyeHusi ONsi CaMOCTOATENbHOWM
paboTbl (y4ebHo-memoduyeckue pekomeHOayuu, rnocobus, 3adayHuKu,
MemoduyecKue yKasaHUsi MO 8bIMOIHEHUID MPakmu4yecKux (KOHmMporsbHbix) pabom u
op.)
Ne n/n McTouHMK
1 LanowHuk B.A. SleneHusi nepeHoca 8 UOHOObMeHHbIX membpaHax / B.A.LllanowHuk,
B.U.Bacunbeesa, O.B. puzopyyk — Boporex : UL BI'Y , 2001. — 199 c.
CenemeHes B.®. Qu3uko-xumu4eckue 0CHOBbI COPOUUOHHbIX U MeMbpaHHbIX MeM0O08
2 8bl0esnieHuUs1 U pa3deneHusi amuHokucriom / B.®.Cenemeres, O.B. bobpewosa u dp. — BopoHex
C WL Bry, 2002. — 299 c.
Bornkoe B.B. MembpaHbl u HaHomexHonozauu | Bonkoe B.B., Muednuwesunu b.B., PondyauH
3 B.U., NsaHues C.C., SApocnasuyes A.b. Il Pocculickue HaHomexHosoauu. — 2008. — T. 3. Ne 11-
12.,,-C. 67-101.

17. WUHcpopMmaunoOHHbIE TEXHONOrMMKU, UCMosib3yemble AnNsi peanusauum yvyebHom
OVUCLUMNNUHBbI, BKNO4Yasas nporpaMmmHoe obecnevyeHne U UHEPOPMaALUOHHO-

cnpa

BOYHbIe CUCTEMbI (NPU HEO6X0ANMOCTH):

- HOYTOYK;
- MynbTUMeauniHbIN npoekTop EPSON.

18. MaTepmanbHO-TeXHUYECKOoe obecrneyeHne ANCLUMUNIIUHDI:

(npnwm

Ccnonb3oBaHMM NabopaTopHOro 060pyaAOBaHUSA yKasbliBaTh NOMHbIA NepeYveHb, Npy 60MbLLIOM

KonmyecTBe 060pyAO0BaHUSA MOXHO BbIHECTM JaHHbLIN pasfen B NpUnoXeHue k paboyern nporpamme)
- HOYTOYK.

19. ®oHA OLEHOYHbIX CPencTB:

19.1.

MNepeyeHb KOMMNETEHUMIA C yKazaHUEM 3TanoB (pOpMUPOBAHUSA U NNAHUPYEMbIX

pe3ynbTaToB 00y4eHus

MnaHupyemble pesynbTaThbl
OTanbl hopMmpoBaHUs
Kog u 00yyeHuns (NnokasaTenu JOCTUXEHNS
KoMneTeHumMn (pasgensl *
cofepxaHue 3a[1aHHOro YPOBHS OCBOEHUS $0C
(Tembl) QUCUUNAWHBI UK
KOMMeTeHL MK KOMNeTeHUUn nocpeacTBoM MOZYIS 1 X (cpenctea
(vnn ee yacTu) hOPMUPOBAHUSA 3HAHUIA, YMEHUH, y oLeHMBaHus)
HanMeHoBaHue)
HaBbIKOB)
O6LWme NoHATUA U
OCHOBHbIE NapamMeTpbl
) MeMOpaHHbIX NPOLECCOB.
3HaTb:
Tunbl MembpaH, 1x
OlK-1 OCHOBHbI€E Kraccuyeckue u o .
CnocobHocTb COBpPEMEHHbIE NMpeaCcTaBneHus o CBOWCTBA, CoCcoGe! YCTHbiM onpoc,
ncnonb3oBaTthb U CTPOEHUUN N PUBNKO-XUMUYECKMX VISrOTOBNEHN 1 npaktieckme
p- onpegeneHus 3agaHusa Ne 1-5.
pa3BuBaTb CBOWCTBax MembpaH pasnnyHoro
TeODETYECKME Tvna xapakrepucTuk. TpaHcnopT
%CHOBH ' Yepe3 membpaHsl.
TOAONLMOHHbIX OnemeHTbl HepaBHOBECHOW
paniu TEPMOANHAMUKMK.
N HOBBbIX
Tunbl membpaH, nx
pasfernos . o
YAMIAV o7 yMeTb: CBOWCTBA, CMocobbl
P ncnonb3oBaTb TEOPETUYECKNE N3roTOBIEHNS 1 .
peLleHum YCTHbIV onpoc,
OCHOBbl MEMOpaHHOro onpeerneHns
npodeccuoHan npaxkTuyeckue
MaTepuanoBefeHns, B TOM Y1crne XapakTtepucTuk. TpaHcnopT
bHbIX 3agau4 3agaHusa Ne 1-5.
NPUMEHUTENBHO K TEMEe Yyepes membpaHsl.
MarnucTepckon aucceprauuu. OnemeHTbl HepaBHOBECHOW
TEPMOANHAMUKM.
BrageThb: MembpaHHbIe NpoLecChl. YCTHbIN onpoc,
MaremaTu4yeckumMmu npuemamm MpyHUMNBI opraHu3aunm pedepatbl 1-11.



http://www.chem.vsu.ru/sorbcr/

KNacCU4eCcKMX NoAX0A0B K OMUCaHMIo
MpOLIECCOB NepeHoca B MembpaHax,
B TOM 4uMCrie Mo TEME MarmcTepcKoit

MeMBpaHHbIX Moaynen un
YCTaHOBOK.

obnactun xumum

anccepTauun.
O6LWme NoHATMA U
OCHOBHblEe NapaMeTpbl
) MeMOBpaHHbIX NPOLIECCOB.
3HaTb:

OCHOBHbIE acneKTbl MeMOpPaHHbIX
npoLLeccos, TuMnbl MeMbpaH 1 ux
CBOWNCTBA, CNocobbl U3rOTOBMNEHUS U
OnpeaeneHnst xapakTepucTmk

Tunbl membpaH, 1x
CBOWCTBA, CNocobbl
N3roTOBNEHUSI 1
onpegeneHns
XapakrepucTtuk. TpaHcnopT

YCTHbIN onpoc,
npakTnyeckme
3agaHusa Ne 1-5.

KOHLIEHTPMPOBaHMS,
bpakUMOHMPOBAHMS, B TOM YuCrle B
COOTBETCTBUM C TEMOWN
MarmcTepckon gucceprauuu.

Xapaktepuctuk. TpaHcnopT
Yyepes membpaHbl.
OnemeHTbl HepaBHOBECHON
TEPMOANHAMMUKM.

mMemObpaH.
MK-2 P yepes3 MembpaHbl.

BrnageHuem 3OnemMeHTbl HepaBHOBECHOM

Teopuen un TepMOAMHaAMUKM.

HaBbIKaMK YMETb: Tunbl MembpaH, nx
NpaKkTN4eCKom NPUMEHSATb 3HAHUS O ABIEHUSIX CBOWCTBA, CNocoobI

paboTbl B TpaHcnopTa B MembpaHax kK N3rOTOBMEHNS 1 _

- YCTHBIN onpoc,
n3bpaHHON peLleHnto 3adad pasgerneHuns, onpegerneHns

npakTnyeckmne
3agaHusa Ne 1-5.

BrnageThb:
TEOPETMYECKUMUN MPUHLMNAMM
KOHCTPYMPOBaHWS MeMBpPaHHbIX
MoZAyrneWn, ycTaHOBOK 1 OpraHv3auunm
NpoLEeCCoB.

Memb6paHHble npouecchl.

MpuHUMNBI OpraHu3auum

MeMOBpaHHbIX Moaynen un
YCTaHOBOK.

YCTHbIN onpoc,
pedepatbl 1-11.

MpomexyTo4yHas aTrecrauus

Komnnekt KM

19.2 OnucaHue KpUTEpPUEB U LLKarbl OLLlEHUBaHUS KOMMNETEeHUUI (pe3ynbTaToB 06y4YeHuUs)

NpY NPOMEeXyTOYHOM aTTecTaLuum

Kpl/ITepl/Il/I OLlEHNBaAHNSI KOMMNETEHLNN

copMMpPOBaHHOCTU

LLikana oueHok

KOMMeTeHUun

[NoBblLLEHHbIN

OTnunyHo

O6yyatoLuiicsa B NoSHOW Mepe BrageeT TeopeTUYeCcKMMMU OCHOBaMM
AVCLUMNIMHBI, CNOCOBEH UNNIOCTPMPOBaTh OTBET NpYMepamu,
dhakTaMm, JaHHbIMU HaYYHbIX UCCNEeO0BaHWUMN, MPUMEHATb
TeopeTnyeckme 3HaHUA AN peLleHns NpakTUYeckmMx 3agad, uto
COOTBETCTBYET MOMHOMY OCBOEHWIO KOMMNETEHLINIA.

O6yqa+01u,m7|c;| Bnageet teopeTn4eCknmMmmn ocHoBamMun ANCLUNTTNHbI,
crnocobeH MNNCTpnupoBaTb OTBET NpumMepamMmun, NpUMeEHATb

He3HauyuTernbHble OLWNOKM, HETOYHOCTU, KOTOPbIE UCMPAaBIEHbI Nocre
3amMedaHund npenogasartens, YTO COOTBETCTBYET He A0CTaTOYHO
NOSIHOMY OCBOEHMUI0 KOMMNETEHLUN.

Ba3zoBblil ypoBeHb

TeopeTunveCckme 3HaHuA and pelweHnd NnpakTm4eckmnx 3agad, gonyckaet

XopoLuo

OTBET Ha KOHTPONBHO-U3MEPUTENBHBLIN MaTepmnan HenonHbIn, 6e3
0bocHoBaHW, 06bACHEHWI. [JeMOHCTPMPYET YaCTUYHbIE 3HaHUS
y4yebHoro marepuana, 3HauuTernbHble 3aTPYAHEHNS B BONMPOCcax
MPVHLMMNOB KOHCTPYMPOBaHUA MeMOpaHHbIX MOAYMEN, YCTaHOBOK 1
opraHu3aLmmn NpoLieccoB, YTO NoKasbiBaeT HeJOoCTaTOuHOe BrageHue
komneTeHunsaMu. OWwnbKN yCTPaHATCA NO AOMNONHUTENbHbBIM
BOMpocam npenogasaTens

[MoporoBbin ypoBeHb

TenbHO

OTBET Ha KOHTPOSIbHO-U3MEPUTESbHBLIN bparmMeHTapHbIN.
Obyvarowuncs AeMOHCTPUPYET HECUCTEMATUYECKNE, OTPLIBOYHLIE
3HaHWsA, JOMYyCKaeT rpyoble, MPUHLMNUANbHbIE OLMOKN, KOTOPLIE HE
yCTpaHeHbI NOCNe AOMNOMHUTENBHbIX HABOASLLNX BONPOCOB, YTO
COOTBETCTBYET HE OCBOEHMH KOMNETEHLMNA.

TEeNnbHO

YposneTtsopu-

HeynosneTtsopu-




19.3 TunoBble KOHTPONbHbIE 3adaHMA WM MHble MaTepuanbl, Heobxoaumbie AnsA
OLEeHKM 3HaHMW, YMEHUW, HaBbIKOB U (UNK) onbiTa AEATENbHOCTU, XapaKTepusyruwme
atanbl (OpMUPOBAHUA KOMMETEHUMA B Mpouecce OCBOeHUs obpa3oBaTenbHOMN
nporpaMmmbl

19.3.1 NMepeyeHb BONPOCOB K 3a4eTy:
1. OnpegeneHne wmembpaHbl. Tunbl MembpaH. [lonyyeHne cuHTETUYECKMX MeMOpaH.
XapaKkTepucTukn memopaH.
2. [Oswxywme cunbl. NMoHATUA NpoHMLLAEMOCTU N ouddy3nn.
3. TpaHcnopT Yyepes nopucTble MembpaHbl. TpaHCcnopT ra3oB Yepes NopucTble MemobpaHbI.
4. TpaHcnopT 4epe3 Henopuctble MembpaHbl. TpaHCnopT B uAeanbHbIX MeMOpaHHbIX
cucTemax.
5. TpaHcnopT 4epe3 HenopucTble MeMOpaHbl. TpaHCNopT B KOHLEHTPaUMOHHO-3aBUCUMbIX
cucTemax.
6. YHMmuMpoBaHHLIN NOAX0A K ONMCaHUIO TpaHcnopTa Yepe3 meMopaHbl.
7. TpaHcnopT B MIOHOOOMEHHbIX MeMbpaHax.
8. Ocmoc.
9. bapomemMbpaHHble npouecchl: MUKpodunbTpauus, ynotpadunbeTpaumsi, obpaTHbIN OCMOC,
nbe3ognanms.
10. Pa3HOCTb KOHUEHTpauMn Kak ABWXKyLlas cuna MeMOpaHHbIX NPoLEeCcCOoB: rasopasaeneHue,
nepeanopaums, xunakme membpaHbl, Ananms.
11. TepmomebpaHHble npouecchl: MeMbpaHHas ANCTUNNALNS.
12. OnekTpomemMOGpaHHbIe NPOLIECChI: ANEKTpoaManma.
13. lMonsipu3aunoHHbIE SABMEHUSA, OTNIOXKEHUSA HAa NOBEPXHOCTM MeMbBpaH.

19.3.2 lNepeyeHb NpakTU4ECKUX 3aQaHUN.
MpakTu4yeckoe 3agaHue Ne1.
ConctBa MeMGpaHHbIX NOSIMMEPOB: MOPUCTbIE N HENOPUCTbIE MEMOpPaHBbI.
MpakTu4yeckoe 3agaHue No2,
ConcTtBa HeopraHn4yecknx memopaH.
MpakTu4yeckoe 3agaHue Ne3.
MeTtoapbl cMHTE3a MEMOpaH.
MpakTu4yeckoe 3agaHue Ne4.
MeToabl NonyyYyeHns KOMMNO3UTHbIX MeMBpaH.
MpakTu4yeckoe 3agaHue No5.
Oevxkywme cunbl. NoHATuA npoHvuaemoctn u guddysmn. TpaHcnopT B MOHOOOMEHHbIX
mMembpaHax.

19.3.3 Tembl pechepaTtoB:
MwukpodumnbTpaums.
YnbTpadunbTpaums.

O6paTHbI ocmoc.

lNbe3ognanus.

[a3opasgeneHue.

lNepBanopauus.

>Kngkne membpaHbi.

Ovanuns.

. MembpaHHasa gucTunnsaums.

10. BnekTpoamanua.

11. lMonaApu3aunoHHbIE SIBMIEHMS, OTIIOXKEHNS HA NOBEPXHOCTU MeMOpaH.

CoNokwNE

19.4. MeToanyeckne martepuanbl, onpegensilowue npoueaypbl OUEHUBAHMA 3HaHUWM,
YMEHUN, HaBbIKOB W (MNM) onbiTa AeATENbHOCTU, XapaKTepusylwwmx 3Tanbl
chopMmupoBaHMA KOMNeTeHLUN



OueHka 3HaHWA, YMEHUA W HaBbIKOB, XapakTepuaywwas a3Tanbl GHOpMUpPOBaHUS
KOMMETEeHUUA B pamKax W3yvyeHUs OUCUMMIMHBLI OCYLEeCTBNAeTCHS B Xode Tekywen u
NPOMEXYTOYHOM aTTecTaunii.

Tekywasa atrectaumnsa npoBogMTCs B COOTBETCTBMM C [onoxeHnem O Tekyllen atTectauum
obyyvatoLwwmxca no nporpaMmmam Bbiclero obpasoBaHus BOpPOHEXCKOro rocygapcTBEHHOMO
yHuBepcuteTa. Tekylwasa atrectaunsa NpoBoAMTCA B POPME MUCbMEHHbIX PaboT (KOHTPOSbHbIE
N npakTnyeckne pabotbl). Kputepum oueHnBaHMsa NpvBeAeHb BbiLLe.

lMpomexyToyHas aTtTecTauus nNpoBOoAMTCA B  cooTBeTcTBMM C  [lonoxeHunem o
NMPOMEXYTOYHOWN aTTecTaumm obyyaroLmMxcsa no NporpaMMmam BbiCLLEro 06pa3oBaHus.

KOHTpOnNbHO-M3MepUuTenbHble MaTepuarbl MPOMEXYTOYHOW aTTecTaumn BKOYaoT B cebs
npakTuyeckme 3afaHusi, MNO3BOSISIOWNE OUEHUTb CTeneHb CAOPMUPOBAHHOCTU YMEHUN U
HaBblkOB. [lpy oOuUeHMBaHWM WCMNOMb3YIOTCH KayeCTBEHHble LWKanbl oOueHoK. Kputepum
OLleHMBaHWS NpUBEAEHDI BhiLLE.



