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9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenbto ocBoeHMSs1 y4eBOHOM OMCUMNNNHBI SBNSIeTCS:

— (opMUMpPOBaHME 3HAHUN MO  (PUINKO-XMMUYECKMM OCHOBaAM W  MPUMEHEHUIO
MeMbpaHHbIX MEeTOOOB pasdefieHMs Ha OCHOBE UMEHLLMXCSA NpeacTaBNeHUn, NonyyYeHHbIX B
Xo4e u3yyeHuss obLUMX KypCOB aHanuMTMYECKOW, (PU3MYECKOM U KOSMNTIOMAHOW XUMUK, XUMUK
BbICOKOMONEKYNSAPHbIX COeAMHEHUN.

3agaym yyebHON OUCUNNINHBI

— O03HAKOMWUTb Y4YalMXCA C OCHOBHbIMW acrnekTamm Teopum MemOpaHHbIX MPOLLECCOB
pasgeneHus, TMnamm Ucnosib3yemMblXx MemMOpaH U X CBOMCTBaMU;

— 03HaKOMWUTb y4valMXCsi CO cnocobamy U3roTOBEHUS U ONpeaeneHnss XxapakTepucTuk
MembpaH;

— M3Y4YUTb SABMIEHUS TpaHCnopTa B MeMOpaHax pasnuyHbIX TUMOB,;

— M3y4nTb  Knaccudukauuio  MemOpaHHbIX  METOAOB  pasfeneHus,
KOHCTPyMpoBaHUst MeEMBpaHHbIX MOAYNEN, YCTaHOBOK M OpraHM3aLmmn npoLeccos;

— [AaTb NpeacTtaBrieHns o 3agadax n cepax NPUMeEHeHNs MeMbpaHHbIX METOAOB.

npuUHUMUNDbI

10. Mecto y4yebHOM AucuunnuHbl B cTpyKType OOIl: (o6s3amenbHas 4acmb unu yacme,
opmupyemasi ydacmHukamu obpasogamersibHbIX OmHoweHul (eapuamueHasi) 6noka b1, k komopou
omHocumcs ducyunnuHa; mpebosaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U HaeblkaM, OucyurnuHbl, Ors
Komopsbix daHHas OucyurnnuHa siensemcs rpedwecmeyrowel))

b61.B. BapnaTtmusHaga 4acTtb.

TpeboBaHust K BXOAHbIM 3HAHUSIM, YMEHUAM U HaBblkaM: 6a30Bble 3HaHUA yHOAAMEHTanbHbIX
pasgenoB PU3nKKU, HeopraHN4eckom, PuUsn4eckon, aHanMTUYECKON, OPraHN4YEeCKon, KONMONgHOM
XUMUN U XUMUN BbICOKOMOJIEKYNSAPHBIX COEANHEHNIN, (PUBNKOXMMUN MOBEPXHOCTHLIX SABIIEHWMN,
HaBbIKM MpakTudeckon pabdoTbl B 0b6nactn U3MKM M XMMUK, BNageHue maTtemMaTudeckum
mMeTogamm ob6paboTkM pe3ynbTaToB U3MKO-XMMUYECKOTO IKCNEPUMEHTA, TEOPUEN N NPAKTUKON
NMOHHOro obmeHa.

AncumnnuHel, ons KOTOpbIX AaHHAa AUCUMNNNHA ABnseTcs npeawectsylowen: Pusmnkoxmmms
npoueccoB agcopbuun, OCHOBbI METPONOrMN U XeEMOMETPUKKM, [pado-KMHeTn4eCcknin aHanms
MHOrocTagunHbIX NPOLECCOB.

11. MnaHupyeMble pe3ynbTaTbl 00YYEHUA MO AUCUUNIMHE/MOAYNI0 (3HaHUA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NMMIaHUPyeMbIMU pe3yfibTaTaMU OCBOEHUSA o6Gpa3oBaTesibHON
nporpamMmmbl (KOMMNETEHLUSAMU) U UHAUKATOPAMM UX AOCTUKEHUSA:

Kog HassaHue Koa(bl) NugukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMeTeHL MK
MK - CnocobeH MK - Ob6ecneunBaet cbop | 3HaThb:
1 nposoanTb cbop, 1.1 Hay4HOMN, OCHOBHbIE acneKkTbl Teopum MembpaHHbIX METOA0B,
cuctemartmsauuio TEXHUYECKOWN U nHdopmaumio o Tmnax mMembpaH U Mx CBOWCTBAX,
N KPUTUYECKUI naTeHTHON cnocobax N3roToBreHNs n onpeaeneHns
aHanus Hay4Hown, nHdopmaumm no XapakTepucTuk MembpaH, 06nactu Ucnonb3oBaHus
TEXHNYECKOM U TemaTtuke pasnuyHbIX MeMOpaHHbIX MeTOa0B B
naTeHTHON nccrnegoBaTenNbCkoro | aHanuTUYECKon XMMUU U TEXHOMOTUN.
MHopmMauun, npoekTa YMeTb:
Heobxoanmon OcyuwectBnsTb c6Op HAYYHOW, TEXHNYECKOMN U
ONs pelleHns naTeHTHOM nHopMaLmm o MembpaHHbIX MeTogax
nccnegoBaTerbCck ONS pelleHns 3agay pasgeneHus,
nx 3agad KOHUEHTPUpOBaHus, hpakUMOHNPOBaHMS, B TOM
XUMUYECKOM yucre B COOTBETCTBUM C TEMOW MarncTepckom
HanpaBneHHOCTH ancceprauun.
BnapeTb:
TEOpPEeTUYECKUMN MPUHLIMNAMUN KOHCTPYMPOBAHMUS
MeMOpaHHbIX MOogyNew, YCTaHOBOK M opraHusauum




npoLeccoB pasgeneHnst Ha OCHOBE MOMYYeHHbIX
3HaHUN 1 cobpaHHOW Hay4YHON MHOpMaLIUK.

MK Cocraengert 3HaThb:

1.2 aHanUTU4eCcKun OCHOBHbIE NMPVHUUMBI YCTPOWCTBA 1 paboThl
0630p cobpaHHOM | MeMBpaHHbIX MOAYIEN, YCTAHOBOK MU OpraHn3auumn
Hay4YHOW, NpoLEecCcoB pa3geneHnst N KOHLEHTPMPOBaHUS B
TEXHUYECKOon M | COOTBETCTBMM C NOCTaBEHHbIMW 3aga4amm
naTeHTHON onpeferneHHoro nNpoekTa.

MHopmMaumn no | YmeTtsb:
TemaTuke CocTaBuTb aHannTnyYecknin 063op Hay4Hown,
nccneaoBaTenbCKoro | TEXHUYECKOM U NaTeHTHON uHopmMaumm no
npoekTa COCTOSIHUIO U UCNONb30BaHUI0 MEMOpPaHHOro
MeToa, NPUMEHEHNI0 MeMBPaHHbIX YCTaHOBOK Npwu
peLueHun 3agay pasgeneHusi, KOHLEHTPUPOBaHUS,
N3BIIEYEHNSI LIEHHbIX KOMMOHEHTOB, B TOM YNCE B
COOTBETCTBMM C TEMOW MarucTepckomn
ancceprauun.
BnapeTb:
OCHOBHbIMW HaBblKaMy aHanM3a gaHHbIX
nMTEepaTypbl, IKCMNEPUMEHTANBbHbIX AAHHbIX,
naTeHTHON nHopMaLmm N0 MeMBpaHHbIM
MeTo4aM pasgeneHus.

MK CnocobeH Ha | MK Cuctematusnpyet 3HaThb:

3 OCHOBE 3.1 WHcpopmaumio, OCHOBHbI€ KIacCU4eckme N COBpeMeHHbIE
KpUTMYECKOro Nnony4YeHHyl0 B XOAe | NpeacTaBneHust O CTPOEHUN N PU3NKO-XMMUYECKMX
aHanmsa HAP un  HWOKP, | ceonctBax membpaH pa3nuyHoro Tuna, a Takke o
pe3ynbTaTos aHanuaupyeT €€ Wu | NpUHUMnax opraHm3auumn pasnuiHbix MemMmbpaHHbIX
HMUP n HWOKP cornocrtaBnseT C | Npoueccos.
oueHnBaTb nuTepaTtypHbIMU YMmeTb:
nepcnekTuBbl  UX OaHHbIMU lMpoBecTn aKkcnepmMMeHTanbHyto paboTy ¢
NpaKTUYEeCKoro NCMNONb30BaHNEM N3YYEHHbBIX MEMOpPaHHbIX
NpYMEHeHNs n METOZ0B pa3fefieHnsl U COOTBETCTBYHOLLMX
NPOAOIMKEHNS pac4eToB, NpOaHanM3nMpoBaTh NOMy4YEeHHbIE
pabot B obnactu OaHHbIE U CONOCTaBUTb UX C AaHHbIMU
dunsnyeckon nutepaTypebl.

XUMUN BnapeTb:
Knaccuyecknmun noaxogamm K onmcaHuo
npoLLeccoB NepeHoca B MeMbpaHax, pasnmMyHbiMun
MeToAaMuM MeMOpaHHOro pa3geneHus, B TOM Yucrne
A5 MICNONb30BaHUS! B MarucTepcKon gucceprauumm.

MK Onpegenset 3HaTb:

3.2 BO3MOXHbIE ObnacTtu 1 nepcnekTnBbl NPUMEHEHNS
HanpaeneHus MeMOpaHHbIX METOAOB, OCHOBHbIE HAaNpaBfeH s B
passutua paboT U | nccnegoBaHMax MeMOpaHHbLIX NMPOLECCOB
nepcneKkTuBhbI pasnMYHOro TMna, a Takke NPUHLUUMbI
NpakTU4ecKoro PYHKLUNOHNPOBAHUS COBPEMEHHBIX MEMOpPAHHbIX
NpYMeEHeHMs YCTaHOBOK.

Nony4YeHHbIX YMeThb:
pe3ynbTaToB ncnonb3oBaTb COBPEMEHHYIO annapartypy Ans

npoBeAeHUs pasgeneHns KOMMNOHEHTOB Mpu
BbINOMHEHNW UCCNEA0BaHMN, B TOM YuCre nNo Teme
MarmcTepckomn ancceprauun; BolbpaTb
MeMOpaHHbI MeTog 1 NPUMEHUTb
COOTBETCTBYIOLLYIO YCTAHOBKY Ans peLleHns
KOHKpeTHOM 3adauu.

BnapeTb:

MeTOA0SI0rMen OLEHKN (PUNKO-XUMUYECKMX
XapaKTepucTnk memobpaH pasnuyHoro Tuna c
MCMNOMb30BaHNEM UHCTPYMEHTAaNbHbIX METOAOB;
HaBblkamu paboTbl C A4enKaMm Ans MemobpaHHbIX
npoueccoB, NoAXo4amMu K aHanmnsy
3KCMEepUMEHTalbHbIX Pe3yNbTaToB U UX
NPaKkTU4ECKOMY NPUMEHEHNIO.




12. O6bemM AncuMNUHbI B 3a4eTHbIX eguHMUAx/4Yac. (8 coomeemcmeuu ¢ yyebHbIM MIaHOM) —

4/144 (2 cemecTp - 4/144).

dopma NPoMeXyTOYHOMW aTTecTauMum (sauem/sk3ameH) — 2 CEMECTP - IK3aMEH.

13. TpyAOEMKOCTb NO BUAaM y4ebHoW paboThbl

TpyaoemMKoCTb
Bupg yyebHoi paboTbl Bcero Mo cemecTpam
2 cemecTp
AyanTOpHbIE 3aHATUSA 54 54
nekuunu 18 18
npakTnyeckme - -
B TOM Yncne: nabopaTopHble 36 36
CamocTtosiTensHas paborta 54 54
B TOM Yucrne Kypcosas pabora - -
dopma NpomMeXyTO4YHON arTecTaumm
36 36
(3k3ameH 36 4acos)
Utoro: 144 144

13.1. CopepxaHMe QUCLUMNIUHDI

2 cemecTp
n/n Peanusauus
pasgena
HavnmeHoBaHue pasgena AVCLMMNANHBI C
CopepxaHve pasgena QucumninHbl
AVNCLMMINHBI MOMOLLbIO
OHnamnH-kypca,
QYMK*
1. Jlekuum
MembBpaHbl U MembpaHHble | MembpaHbl ¥ MeMbBpaHHble  npoueccbl.  Tunbl | -
11 MeToAbl pa3aeneHus: membpaH. Knaccudumkaunsa membpaHHbIX MEeTOoOoB
' obLme noHATHS, pasgeneHund. ObnactM MCNoONb30BaHWS MeMOpaHHbIX
Knaccudukaumsa MeTogoB. METOAOB.
[asopasgeneHne Ha  HemopucTblx  MembpaHax, | -
MembpaHsbl ns rasopasgeneHus, npuvMeHeHue
MembpaHHble MeToAbI, P A pasA P
rasopasgeneHus.
OCHOBaHHbIe Ha npoLleccax, .
~ » MepBanopauna:  TepMOAMHaMM4Yeckoe  onucaHue
1.2 OBWXYyLLEN CUITON KOTOPbIX
npouecca, TexHuM4eckas peanu3auus npouecca,
ABNSAETCH rpagneHT
npuMeHeHve.
XMMMWYECKOro noteHumana . y .
Ovanus. JoHHaHOBCKUA Ananus. HeiTpanv3aumoHHbIN
avanus. MNpuHumnsl 1 ocHOBbLI MeToaoB. MNprMeHeHKe.
[ aymK
OnekTpomMeMbpaHHbie OnekTpomeMbpaHHbie npowecchbl: MeMOpaHHbI https://edu.v
mMeToabl. MNonumepHblie 9MNeKTponu3, 3nekTpoauanua, anekTpoagvanma ¢
1.3 su.ru/course/
MOHOOOMEHHbIE MeMbpaHbl. | BunondpHbiMM  MembpaHamu, 3MNEeKTPOAENOHM3aUNS. T
OcHoBHble xapaktepucTuku. | MNoHsATUME O peBEepPCUBHOM 3feKTpoananuse. view.php?id
=16091
BapomembpaHHble  Mmpouecchl:  MuKpodunesTpauus, | -
1.4 BapomembpaHHble meToabl | ynbTpadunestpauns, HaHodunsTpauusd, obpaTHbIn
OCMOC.
OcHoBbl UCMoONb30BaHMSA BapomemGpaHHble MeTofsl B Bogonogrotoske. Tunbl | QYMK
15 pasnn4YHbIX MeMBpPaHHbIX MUKPOUNbTPALMOHHBIX Mogynen. 3apauu | https://edu.v
MeToA0B B ynbTpadunbTpauum 7 HaHouNbTpauum B | su.ru/course/
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BOAOMOAroTOBKE.

BOJOMNOArOTOBKE. Yto Takoe MeMOpaHHbIN
onopeaktop? OOpaTHbI OCMOC N 3NEKTpoaManms3 Kak
metoabl obecconuBaHus BoAd. Metog  mpsimoro
ocmoca. MembpaHHaa pgerasaums. MembOpaHHble
KOHTakTopbl.  [lonydyeHue  ynbTpayncToh  BOAbI
METOLAOM 3MEKTPOAENOHM3ALNN.

view.php?id
=16091

3. llabopaTtopHblie paboThbl
TexHuka Ge3onacHocT B nabopatopum mMembpaHHbIX | -
MembpaHbl 1 MeMBpaHHble | NPOLLECCOB. JlTabopatopHas paboTa Ne1.
31 MeTOoAbl pa3aeneHus: OnpegeneHne MonHOW  OOMEHHOW  €MKOCTU U
' obwue noHATUS, BnarocogepxaHnsi MOHOOOGMEHHbIX MeMbpaH MeToaoM
Knaccudukaums. rpaBUMETPUMN.
MemOpaHHble meToAbl, -
OCHOBaHHbIe Ha npoueccax, | JlabopatopHas pabota Ne2. N3yyeHne anddy3moHHon
3.2 OBWXYLLIEN CUMOWN KOTOPbIX NPOHULAEMOCTM  MOHOOOMEHHOW  MeMOpaHbl Mo
ABNAETCHA rpagueHT OTHOLLEHWIO K anudaTnyecKorn aMMHOKUCIIOTE.
XMMMYECKOro NoTeHumana
JlabopaTtopHas paboTta Ne3. PaspgeneHwve | -
aMUHOKMCIIOTBI M MUHEpanbHOW COnMM  METOOOM
anekTpogvanuaa.
OnekTpoMmembpaHHbie
JTabopaTtopHas pabota Ned. (nybokoe obecconueaHne
mMeToabl. MonumepHble N
3.3 BoAbl (MOZENbHOro pacTBOpa MMWHEPanbHOW COMu)
NOHOOBMEHHBLIE MeMBpaHbI.
METOAOM 3MEeKTPOAENOHN3aLUN.
OCHOBHbIEe XapaKTepUCTUKN.
JlabopatopHas pabota Ne5. T[lonyyeHne nu3uHa-
OCHOBaHMs M3 nu3WHa rapoxnopvaa MeTodoMm
anekTpoavanusa ¢ bunonsgpHeiM1 MeMbpaHamu.
JlabopatopHaa  pabota Ne6. MopgenupoBaHue | -
3.4 BapomembpaHHble MeToAbl | Npouecca  AeMuHepanu3aumvM  NpuMpodHOM  BOAbI
MeTogom obpaTHoro ocMmoca.
OcHOBbI NCMOMb30BaHWSA -
JlaGopatopHass  paGota Ne7. MopgenupoBaHue
pasnuMyHbIX MEMOPaHHbIX
3.5 npouecca rrnybokoro obecconvBaHus BOAbl METOAOM

MeTo[O0B B
BOOONOAroTOBKE.

aneKkTpoaenoHnsauunn.

* 3anonHsemcs, ecnu omderbHble pasdernsl QUCUUMIUHBI U3yHalomcs ¢ MOMOWbLI0 OHRaliH-Kypca. B konoHke MpumevaHue
Heobxo0umo ykazamb HadeaHue oHnalH-kypca unu QYMK. B dpyaux criyqasix 8 sideliku crmassimcsi MpoYepKu.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

2 cemecTp

Ne
n/n

HanmeHoBaHue TeMbI
(pasgena) gucumnnmHel

Buabl 3aHATWI (KONIMYECTBO YacoB)

Jlekunn

MpakTuueckme | JlabopaTopHble

CamocTtosaTenbHas
paboTta

Bcero

MembpaHbi 1
MeMbpaHHble MeToabI:
obLune noHATus,
Knaccudunkauyms.

12

MembpaHHble MeToabl,
OCHOBaHHble Ha
npoueccax, ABUXKyLLen
CUINoWi KOTOPbIX ABMNAETCA
rpagueHT XMMUYEcKoro
noTeHumnana

10

18

OnekTpomembpaHHble
meToabl. lNMNonumepHble
WOHOOOMEHHbIE
MeMbpaHbl. OCHOBHbIE
XapaKTEPUCTUKN.

18

12

36

BapomembpaHHbie
MeTobl.

18

26

OcCHOBBbI NCNOMb30BaHUSA

16
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pPasnuyHbIX MEMBpaHHbIX
MEeTOOB B
BOZONOArOTOBKE.

NToro: 18 0 36 54 108

14. MeToanyeckue ykasaHuMsa Ans odyyaroLwmxcs no 0CBOEHNIO ANCLUNITUHbI
(pexkomeHOayuu 0byHarouUMCS M0 0C80EHUK QUCUUIMIIUHBI: yKa3aHue Haubosiee CrioXHbIX pa3desios, paboma ¢
KOHCriekmamu fiekyud, npeseHmauUoHHbLIM MamepuasaoM, pekoMeHOayuuU o 8bINMOTHEHUIO Kypcogol pabomel, o
opeaHu3ayuu camocmosimersibHol pabomel o ducyurniuHe u op)

OCHOBHbIMX y4eOHbIMM MaTepuanamum Mpu OCBOEHMU AUCUMNIUHBI «MemOpaHHble MeToAdbl pas3gerneHus»
SBNSAIOTCA KOHCMEKTbl NEKUW, OCHOBHas nutepaTtypa, npuBedeHHass B Hactosiwen [lporpamme, a Takke
JononHuUTenbHaga nutepaTtypa Ans camocToATensHon paboThl yyawmxces. [Ang ycnewHoro 0CBOeHUA ANCUUNMNHBI
KypcoM npeaycMOTpeHbl cneaytolasa doopmMa TekyLlen atTectaumn: goknagsl ¢ obcyxaeHmem. CamoctoaTensHas
paboTta Mo U3y4YeHUI0 AUCLMNIIMHBI NPOBOAMTCS C MCMNOMb30BaHMEM PEKOMEHAYeMOro Crucka nutepaTtypbl U
3NEKTPOHHbIX PECYPCOB, YKa3aHHbIX B pa3gene 158.

15.

nepequb OCHOBHOM W [AOMNOJIHUTESIbHOWU nutepaTtypbl, pecypcoB UWHTEPHeT,

Heob6XoaUMbIX ANA OCBOEHUA ANCLUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosaHuamu FOCT u ucrionb3yemcs obwast ckgo3Has Hymepauyusi 0551 8cex 8u008 UCIMOYHUKO8)
a) ocHoBHasi nuTeparypa:

Ne McTouHunk

n/n

1 MembpaHbl 1 MeMbpaHHble TexHornoruu / oTB. pea. A. b. ApocnaBues. — M. : HayuyHbih mup, 2013. — 612 c.
— ISBN 978-5-91522-366-9.
Enunceesa T. B. MemGpaHHble MeTOAbI B MpoLieccax M3BMEYEHUS N pa3feneHnsi KOMNOHEHTOB XUOKUX cpen

2 /[ T. B. Enuceeea, A. K. XapuHa; BOpPOHEXCKMIN rOCYyAapCTBEHHbIA YHMBEpPCUTET. — BopoHex
MNapaTtenbckun gom BIY, 2020. — 115 c. — ISBN 978-5-9273-3012-6

6) gononHuTenbHasa nuTeparypa:

Ne
NcTouHmnk

n/n

3 Myngep, M. BeegeHvne B membpaHHyto TexHonormio / M. Myngep ; nep. ¢ aurn. A. 0. AnenTeesa, I. 1.
Amnonbckon ; nog pea. 0. M. Amnonbckoro, B. M. Oy6arn. — M. : Mup, 1999. — 513 ¢. ISBN 5-03-003114-6.

4 XBaHr, C.-T. MembpaHHble npouecchl pasgeneHus / C.-T Xeahr, K. M. Kammepmanep ; nep. ¢ aurn. E. .
MopryHoBon, KO. H. XXunuha ; nog pea. KO. W. ObiTHepckoro. — M. : Xumuns, 1981. — 464 c. : vn.

5 Bpbik, M. T. Ynbetpadunstpaums / M. T. Bpbik, E. A. Llantok. — Kues : HaykoBa gymka, 1989. — 288 c. : nn. —
Bubnuorp.: c. 273-286. ISBN 5-12-000736-8.

6 ObitHepckun, 0. N. MembpaHHoe pasgenenue rasos / tO. WN. ObitHepckun, B. T. Bpbikos, I. I'. KarpamaHos.
— M. : Xumung, 1991. — 344 c. : nn. — bubnwmorp.: c. 334-344. ISBN 5-7245-0293-3.

7 3abornoukuit, B. UN. TepeHoc noHoB B MeMbpaHax / B. U 3abonoukun, B. B. HukoHeHko. — M. : Hayka,
1996. — 392 c. : un. — bubnuorp.: c. 353-388. ISBN 5-02-001677-2.

8 Tumawes, C. ®. dusukoxmumms memopaHHbix npouecco / C. ®. Tumawes. — M. : Xumus, 1988. — 240 c. —
Bubnuorp.: c. 211-240. ISBN 5-7245-0119-8.

9 Csutuos, A. A. BBegeHne B MembpaHHyto TexHonoruio / A. A. Ceutuos. — M. : elln npuHT, 2007. — 207 . :
un. — ISBN 978-5-94343-125-8.
Tevikun HO. A., ®U3NKO-XMMMYECKME OCHOBLI CUMHTE3a MonumepHbix copbeHToB /[ KO. A. JlelikuH. - M. :

10 BUHOM, 2011. - 413 c. - ISBN 978-5-9963-0127-0 - TekcT : anekTpoHHbIn // OBC "KoHcynbTaHT cTygeHTa" :
[canT]. - URL : http://www.studentlibrary.ru/book/ISBN9785996301270.html. - Pexum poctyna : no
noanucke.
MpockypuHa B. E. lNoBepxHOCTHbIE SIBNEHWUSI M CBOWCTBA AMCMNEPCHBIX cucTem : ydebHoe nocobue / B.E.
MpockypuHa, KO. I'. ManameTtguHos, A. A. KoHonnesa, A. A. Tpetbsakosa, [. M. Topcyes, E. M. Kynaruna -

11 Kasanb : NspgatenbctBo KHUTY, 2018. - 137 c. - ISBN 978-5-7882-2335-3 - TeKcCT : anekTpoHHbi // OBC
"KoHcynbTaHT ctydeHTa" : [canT]. - URL : http://www.studentlibrary.ru/book/ISBN9785788223353.html. -
Pexum gocTtyna : no noAanuvcke.
Bynugopoea . B., OnekTtpogHble MNpoLecchbl. JnekTpoaBwKylumMe cunbl : ydyebHoe nocobue [/ I. B.

12 Bynuoopoea, B. B. Ocunosa., B. IN. bapabaHos, 0. I'. ManavetanHoB. - KasaHb : N3pgatensctBo KHATY,
2017. - 104 c. - ISBN 978-5-7882-2168-7 - TekcT : anektpoHHbIr // OBC "KoHcynbTaHT cTyaeHTa" : [canT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785788221687.html. - Pexxum gocTyna : no nognucke.
Bopa TexHoreHHasi. lMpobGrnembl, TEXHOMOMMKW, pecypcHasl LEHHOCTb [AneKkTpoHHbIi pecypc] / 3. M.

13 WynenuHa, B. B. Barpos, A. B. Oecatoe, A. A. 3ybkoe, A. C. Kampykos, B. A. KonecHukos, B. E.

KoHcTtaHTuHOB, B. C. KceHodpoHTOB, . O. HoBukos - M. : U3pgatenbcteo MITY um. H. 3. baymaHa, 2015.




| Pexum poctyna: http://www.studentlibrary.ru/book/ISBN9785703843222.html

B) MH)OPMaLMOHHbIE 31EeKTPOHHO-06pa3oBaTerbHble pecypchl (0duLManbHble pecypcbl MHTEPHET)*:

Ne

/n Pecypc

14 | http://lwww.studentlibrary.ru

15 | http://www.biblioclub.ru

16 | http://www.iprbookshop.ru

17 | http://www.lib.vsu.ru — 3HB BI'Y

18 | http://elibrary.ru

19 | NHTepHeT pecypc ansa xumuko http://www.chemweb.com/

20 | QYMK - ccbinka https://edu.vsu.ru/course/view.php?id=16091

*

BHauvane ykasbiBawotca OBC, ¢ koTopbiMM wumetoTca pgoroBopa Yy BIY, 3arem OTKpbiTble 3MNEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNamH-kypcbl, YMK

16. MepeyeHb y4ebOHO-mMeTOAMYECKOro obGecneyvyeHUss ANA CaMOCTOATENbHOM paboThbl
(yyebHo-Memoduyeckue pekomeHOayuu, nocobus, 3adaqyHUKU, MemoOuYecKue yKalaHus 10 6bIMO/IHEHUIO
rpakmu4ecKux (KOHMpPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne

MNcTouYHMK
n/n

WanowHwuk, B. A. fBneHusa nepeHoca B MOHOOOMEeHHbIx MembpaHax [Tekct] / B. A. WanowhHuk, B. W.
1 Bacunbesa, O. B. Npuropuyk — M. : Mock. du3.-TexH. nH-T (roc. yH-T), 2001. — 199 c. : un. — ISBN 5-7417-
0177-9.

DU3MKO-XMMNYECKME OCHOBbI COPOLMOHHBIX M  MeMOpaHHbIX METOOOB BblOENEHMS U pasgeneHus
2 amumHokucnoT [TekcT] / B. ®. CenemeHeB [ op.] — BopoHex : M3a-Bo BI'Y, 2001. — 300 c. — ISBN 5-88563-
031-3.

MepcnekTnBbl pa3entus MemopaHHowm Hayku [TekcT] / . KO. Anenb, O. B. bobpewloBa, A. B. Bonkos [u gp.]
3 [l MembBpaHbl 1 MembpaHHble TexHonornn. — 2019. — T. 9, Ne 2. — C. 59-80.— ISSN 2218-1172 .— 1,4 n.n.
— <URL:https://doi.org/10.1134/S2218117219020020> .— <URL:DOI: 10.1134/S2218117219020020>.

UnbuHa C. W. OnektpomembpaHHble npouecchl : yyebHoe nocobue. / C. . UnbuHa. — M. : PXTY wuwm.
Menpeneesa, 2013. — 57 c.

Teepckor B. A. MemOpaHHble npouecchl pa3geneHus. NonvMepHele MeMbpaHsbl : ydebHoe nocobue. / B. A.
Teepckon. — M.: MUTXT um. M.B. JllomoHocoBa, 2008. — 58 c. Hr7-b=xwww.mtht.ru/e-library

17. OO6pasoBaTtenbHble TEXHOMOrMWU, UCNONb3yeMble TMpU peanusauum y4eO6HOM
OUCUMNINNHBbI, BKMOYasA [AOUCTAHUMOHHbIe obpa3oBaTenbHble TexHonormu (OOT),

3aneKTpoHHoe oby4yeHue (J0), cmewaHHOe 0GyyYeHue):

lpu peanusayuu AucyunnuHbl Mo2ym poe8oduUMbLCS pasfuyHble murbl NeKkyul (8800Hasi, 0630pHas,
rnpobnemHasi, OUCKYCCUOHHas u m.0.), MPUMEeHAMbCS duCMaHUUOHHbIe obpa3ogameribHbie mexHoIo2uU 8 Yyacmu
0CBOEHUSI JIeKUUOHHO20 Mamepuarna, rnposedeHuss mekyuwieli ammecmauyuu, camocmosimesibHol pabomsi fo
QucyunnuHe unu omoenbHbIM ee paszdenam u m.o.

B o0yyeHun npumMeHaTCs pasnunyHble TUnbl Nekumn (BBogHasi, 0630pHble, TemaTudeckue,
npobnemHble), nabopartopHble 3aHATMA. [na camocTtodaTenbHon paboTbl pekomMeHayeTca
CMMCOK NnuTepaTypbl U pecypcbl Ans 3NeKTPOHHOro obyyenua. MNpu peanudauumn yydebHowm
ANCLMNIIUHBI UCMNONb3YIOTCA 3NIEMEHThI 9NEeKTPOHHOro oby4veHus (30) n npu HeobxoaNMOCTH
ANCTaHUMOHHbIe ob6pasoBaTtenbHble TexHonormn (OOT) B 4acTM OCBOEHUS NEKUMOHHOro
mMaTepuana, npoBedeHMs TeKyllerh W NPOMEXYTOYHOW aTTecTauuu, nNpoBedeHMs 4acTu
nabopaTtopHbix paboT U camocToATENbHOM paboTbl obydyarwmxcs Mo  AUCUMNINHE,
nosgonsowmne obecneymBaTtb  OMOCpedoOBaHHOE  B3aMModencTBne (Ha  pacCTOSHUK)
npenogaesatenen n oby4varolmxcs, BKAYAs MHCTPYMEHTbl 3MEKTPOHHOW WMHGOPMaLMOHHO-
obpasoBatenoHon cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposeageHve BebOWHApPOB, BMAEOKOHMEPEHLUMA, B3aUMOAEWCTBME B COLICETHAX, MOCPEenCTBOM
9NEKTPOHHOM MOYTbl, MeCCeHAXepoB. [ANa OCBOEHUA OUCUMNAWHBI TakkKe pPeKoMeHAYHTCS
Apyrve pecypchbl AN aNeKTPOHHOro obyyeHus (n. 15).



http://elibrary.ru/
https://edu.vsu.ru/course/view.php?id=16091
https://doi.org/10.1134/S2218117219020020
doi:%2010.1134/S2218117219020020

Hcnonb3yembie pecypcsl:
- HOYTOYK;
- MynbTUMeannHbIn npoektop EPSON.

18. MaTtepunanbHo-TexHu4eckoe obecneyeHne AOAUCUUNIUHbL:  (Tpu  UCMOIb308aHUU
nabopamopHo20 060py008aHUs yKa3bigamb MOMHbIU nepeyveHs, rnpu 60bwWomM Koiudecmae 06opydoeaHUs MOXHO
8bIHecmu OaHHbIU pa30er 8 rnpunoxeHue K paboyel npozpamMmme)

- AYEenKn ona guanuaa, anekTpoananunsa, anekTpogmanmsa ¢ GunonspHbiMM MembpaHamm u
3ANeKTpoaenoHn3aUmnm;

- anekTpousmepuTenbHas annapartypa (BofibTMETPbI, aMnepMeTpbl, ICTOYHUKN NMUTAHUS);

- cnekTpogoTomeTp CP-2000, dhoToanekTpokoniopumeTp KOK-2, noHomep 3B-74 co
CTEKIAHHBbIM U HUTPAT-CENEKTUBHBIM 3M1EKTPOAAMU, KOHAYKTOMETD;

- TEXHUYECKME M aHanMTU4eCcKne Bechl;

- CYLUWNbHbIV WKago;

- MeMbpaHbl pasnnyHbIX TUMOB; MOAEeNN MeMOpPaHHbIX 3NIEMEHTOB;

- XMMMYeckas nocyaa u XMMu4eckne peakTusbl.

19. OueHo4Hble cpeacTBa Ansd npoBeneHusA TeKyl.I.l,eVI n HpOMe)KyTOHHOﬁ aTrecTtauumn

Mo peweHno Kadeapbl OLEHKM 3a 3K3aMeH/3ayeT MoryT ObiTb BbICTABIEHbl MO
pesynbTatam TeKylehn aTrectaumm obydalllerocs B CEeMecTpe, HO He paHee, YeM Ha
3aKno4YnTENBHOM 3aHATUN. Mpu Hecornacum CTydeHTa C OLEHKOW NOocreaHuin Bnpase caaBatb
3K3aMeH/3a4eT Ha ObLLMX OCHOBAHUSX.

Mopsiaok OUeHKM ocBoeHusi obyvatowmummucs yy4ebHoro MaTepuana onpeaensieTcs
CoAepXXaHNeM creayroLmx pasaenos ANCUUNINHGIL:

2 cemecTp
WuaukaTop(bl)
Ne HanmeHoBaHue pasgena K
omneTeHuns (1) OOCTMKEHNSA OueHouHble cpeacTBa
n/n AVCUMNNUHBI (MOAYNS) KOMMETEHLIMN
MKB - 1.1
MembBpaHbl 1 MmembpaHHble
. MKB -1 MKB - 1.2 .
1 | meToabl: obLme NOHATUS, NKB YCTHbIV onpoc.
knaccudukaums MKB -3 3.1
' MKB -3.2
e et
E npou ’ MKB - 1 MKB - 1.2
2 OBWXYyLLEN CUITON KOTOPbIX MKB — 3 KB -3.1 [oknagbl 1-5.
ABNAETCHA rpagueHT KB 3'2
XUMUWYECKOro noTeHumana. s
OnekTpomembpaHHbie MKB-1.1
3 meToapl. NMNonumepHbie NMKB -1 MKB - 1.2 YCTHbIN onpoc, aoknagbl 6-
MOHOOBOMEHHbIE MEMBpPaHbI. MKB -3 MKB -3.1 14.
OCHOBHbIE XapaKTEPUCTUKN. MKB -3.2
MKB - 1.1
MNKB — 1 MNKB - 1.2 YCTHbIN onpoc, goknagbl 15-
4 | bBapomembpaHHble MeToabl KB — 3 KB -3.1 o1
MKB -3.2
OCHOBbI NCMNONB30BaHKS MKB - 1.1
pasnn4YHbIX MeMBpPaHHbIX MKB -1 MKB-1.2
5 MEeTO0B B BOAONOArOTOBKE U MKB — 3 MKB -3.1 Poknanpl 22, 23.
O4YUCTKE CTOYHBbIX BOA. MKB -3.2
MpomexyToyHasi aTTecTauus
BuneTbl k ak3ameHy
dopma KOHTPONSA — aK3aMeH

20 TunoBble OLEHOYHbIe cpeAcTBa U MeToAUYECKMEe MaTepuanbl, onpegensioLwme
npoueaypbl oLeHUBaHUA



20.1 TeKyWw M KOHTPOIb YCNEeBaemMoCTHn

KoHTpornb ycneBaemocTy No AUCUMNIIHE OCYLLECTBAETCS C MOMOLLbIO CrieayoLMX OLEeHOYHbIX
CpencTs:

20.1.1 Ooknagbl

(HaumeHo8aHuUe OUEeHOYHO20 cpedcmea meKyweao KOHmMpPOIis ycriegaemMocmu)
lNepeyeHsb:

MeTog nepsanopauuu.

MazoandpysnoHHoe pasgeneHue.

MeTtoa ananusa.

Knokne membpanbl. CTpyKkTypa, CBOMCTBA, MPUMEHEHNE.

JloHHaHOBCKMIN gnanna.

. Pa3HOCTHbIA, KOHTaKTHbIA W KOHTAKTHO-Pa3HOCTHbIA MEeToAbl W3MEpPEHUsI 3NeKTPONPOBOAHOCTMU
NOHOOBMEHHbIX MEMOpPaH.

7. BonbT-aMnepHble XxapakTepUCTUKN MOHOOOMEHHLIX MeMOpaH. NpeaenbHbIn onddYy3NOHHbIN TOK.
8. Cnocobbl OLEHKN Yncen nepeHoca B cUCTeMax ¢ MIOHOOOMEHHbLIMU MeMbpaHamu.

9. PasgeneHne HeanekTPONUTOB N 3NEKTPONUTOB METOAOM dnekTpoananmnsa.

10. Ocob6eHHOCTM TpaHcnopTa aMdonnToB Yepe3 MOHOOOMEHHbIE MeMOpaHLI NpU SNeKkTpoananuse.
11. NcTtopusa pa3Butust anektpognanusa.

12. CpaBHeHue meToaa 3reKkTpoaenoHM3aLmMmn 1 MOHHOro 0bMeHa Co CMeLLaHHbIM CroeM npu rny6okom
obecconmBaHum Bogbl.

13. MNpuHuMn 1 3aga4m MeToda anekTpoananunsa ¢ GunonspHeIMKM MemopaHamu.

14. MeToa eMKOCTHOW AEeUOHN3aLUMN.

15. CywHocTb MeToga MemMbpaHHOro anekTponmnaa.

16. «lllokoBbIn» anekTpogmanua.

17. TexHonorns NpAMOro 0CMoca — CyLLHOCTb 1 NepCcneKkTMBbl B BOAOMNOATOTOBKE.

18. MpuHUMN paboTbl yCTaHOBKM 06paTHOro ocmoca.

19. Tvnbl MmembpaH ana obpaTHoro ocmoca.

20. HaHodunbTpauusa. Pelwaemble 3agadn.

21. Memb6paHbl n mogynu onsa ynstpadunbTpaumn.

22. lNMpumeHeHne ynbTpadunbTpaumm B MembpaHHbIX GuopeakTopax.

23. O6nacTti npMMeHeHNss MMKPOUbTpaLmK.

24. {ApepHble membpaHsbl. [NMony4yeHne, cBoncTBa.

25. nbpuraHble MemMOpaHHbIE TEXHOSOrMN.

26. Cnocobbl XMn4eCcKon pereHepauun MembpaH B BOAOMNOATOTOBKE.

ouprwNE

OnucaHue TexHoNorMm NpoBeaeHUs: YyCTHble AoKNaabl C NnpeseHTaumen (gsa coobLieHuns).

TpeboBaHUA K BbINONHEHWNIO 3a4aHMI (MNK LIKanbl U KPUTEPUX OLIEHUBAHUSA):

OTnnyHO — oby4varowmnca B NMOSHOM Mepe packpbiil Temy; BrnageeT 6a30BbiIMM 3HAHMAMMU MO
Teme, NonydYeHHbIMKN Npu padoTte ¢ y4ebHoM nNuTepaTypon; ncnonb3oBan gaHHble, onybrMKoBaHHbIE NO
TeMe B Hay4yHOW nNuTepaTtype 3a nocrnegHuve 5 ner.

Xopouwo — obyyatowminca Bnageet 6a3oBbIMM 3HAHUSMU MO Teme, NofyYeHHbIMKU Npu paboTe ¢
yyebHON nuTepaTypown; He BnageeT AaHHbIMK, ONyOGrMKOBaHHbIMU NO TEME B Hay4YHOW nutepaTtype 3a
nocrnegHue 5 neT, unu Npu Ux aHanuae u cucTtemaTuadaumm gonyckaeT OLWnOKK.

YpoBneTBopuTENbHO — OByYaloWwmMincs He B MOMHOM Mepe packpbinl Temy (6e3 obocHOBaHWN,
00bsiCHEHMI, NpumepoB); 6a3oBble MNOMOXEHUA TeMbl YTOYHSET MO OOMNOSMHUTENbHbIM BOMPOCaMm
npenogaearens.

HeynoBneTBopuTenbHO — OTBET MO TEME (hparMeHTapHbIN.

20.1.2 MNpumepbl 3aKpbIThIX BOMNPOCOB As1s TeKyLUen aTTectaummn*

(HaumeHoeaHue OUeHo4YHoeco cpeacmea meKyuwec0 KOHmMpOorsida ycneeaelvlocmu)
lNepeyeHsb:



1.BuibpaTtb 6apomeMbpaHHbii MeToa A OYMCTKM BOAbl OT B3BELUEHHbIX YacTuL,.
MukpodmnbTpaums.

2.4T0 aBnsieTcs OCHOBHOW ABWXKYLLIEN CUITOM MacconepeHoca B MeToae avanunsa?
pagneHT XMMMYecKoro noTeHumana.

3.I'ae npumeHsieTca remognanns?

MepguumHa. NckyccTBeHHas noyka.

4.Kakasi BenimunHa gBnsieTCa Mepon CeNneKkTMBHOCTM MemMOpaHbl B anekTpoananuae?
Yuncno nepeHoca.

5.Kakasa BenuunHa siBnsieTcst MEPON CENEKTUBHOCTM MeMOpaHbi(Mogyns) B MeTode obpaTHOro
ocmoca?

CteneHb 3agepxaHns conen.
6.YkaxuTe cuctemy pas B nepsanopauuu.
Map-TBepaas membpaHa-XMAKOCTb

7.Kakon membpaHHbI MeToa cnenyeT BblOpaTh AN OYUCTKM BOAbI OT KOMTONOHbBIX
3arpsisHeHnn?

YnbTpadunbTpaums.

8.Kakon membpaHHbIn MmeToq Bbl npegnoxuTe Ans ymsar4eHms Boabl?

HaHodpunbTpaums.

9. B kakoM MeToze MCnonb3ytoTca MembpaHbl ¢ padmepom nop 5-50 HM?

YnbTpadunbTpaums.

10.Kakne meToabl NPUMEHSIIOT ANst USMEPEHNS 3MEKTPONPOBOAHOCTM MOHOOOMEHHbBIX MEMBpPaH?
Pa3HOCTHbIN, KOHTAKTHbIA, KOHTAKTHO-PA3HOCTHbIN.

11.YKaxuTe OCHOBHYHO [IBVXXYLLLYHO CUIY MpoLiecca MmacconepeHoca Yyepes MembpaHy B MeToae
anekTpoaunanuaa.

Fpap,meHT ANEeKTpn4eCcKoro notTeHunana.

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHasa aTTecTaums No AUCUUNIMHE OCYLLIECTBNSETCS C MOMOLLbIO CreayoLwmnx
OLIEHOYHbIX CPE/CTB:

CobecegoBaHue no Gunetam K ak3aMeHy
(HaumeHogsaHue oueHO4YHOo20 cpedcmaa NPOMeXymoYyHOU ammecmauuu)
lNepeyeHs:

1. MNMoHsaTne membpaHbl. Knaccndmkaumss MemOpaHHbIX METOO0B.

2. MasopasgeneHne Ha HenopucTbix MembpaHax, ucnonb3yemble MembpaHbl, MNpUMEHEHne
rasopasgeneHus.

3. OcHoBbl MeTO4a NnepBanopaumu.

4. Ondpdysnsa yepes membpaHy. Metoa gmanmaa.

5. [IOHHaHOBCKMI Ananua, HemTpanu3aumMoHHbIN gManns, membpaHbl, MPUMEHEHNE.

6. MNonvmepHble NOHOOOMEHHLIE MEMBPaHbI: Knaccudmkaumsi; MOHOOOMEHHaa eMKOCTb, HabyXxaHue n nx
aKCnepuMeHTanbHas oueHkKa.

7. TpaHCnNopTHbIE CBOMCTBA NOMIMMEPHbBIX MOHOOOMEHHBIX MeEMOpPaH: OCHOBHbIE MEXaHU3Mbl MepeHoca U
NnoaxoAbl K ONucaHuo TpaHcrnopTa B MOHOOOMEHHbIX MeMBpaHax.

8. OnuncaHne nepeHoca B MOHOOOMEHHbIX MeMOpaHax C MO3MUUN TEPMOAUHAMWUKMA HEPABHOBECHbIX
NpoLIeCCoB.

9. OKkcnepumeHTanbHas oLeHKa yOernbHom ANEKTPONPOBOAHOCTH, 31IEKTPOOCMOTUYECKOM
NPOHULAEMOCTN, ANAIPY3MOHHON NPOHNLLAEMOCTHU, YNCEN NEPEHOCA NPOTUBONOHOB Yepe3 MeMbpaHbI.
10. CTpykTypa nNONUMEPHbIX MOHOOOMEHHBLIX MeMOpaH (FOMOreHHbIX, FreTeporeHHbIX, OUNONSPHbIX,
rMbpunaHbIX).

11.5lBneHne KOHUEHTpauWOHHOW nonsgpusaumn. pagueHTbl KOHLEHTpauMM Y MNOBEPXHOCTU MemOpaH.
MeTopg nasepHon nHTepdepomMeTpumn B UCCrnegoBaHUM KOHLEHTPAUNOHHOW nonsapusaunn.



12.BonbT-amnepHble  XapaKTepUCTUMKM  MOHOOOMEHHbIX  MembpaH.  [MoHATMe  npegenbHoro
Anddy3nMoHHOro Toka B 9N1eKTpomMeMbpaHHON cucteme.

13.3nekTpoanann3 B UHTEHCMBHOM TOKOBOM PeXnMe.

14.0cobeHHOCTN aneKkTpoamanm3a pacTBOpoB, cogepXalimx amonumTbl.

15.Bo3MOXHOCTM MeToAda anekTpoavanusa B npoueccax obecconuBaHns BoAbl U U3BMEYEHUS LEHHbIX
KOMMOHEHTOB M3 NPOM3BOACTBEHHbIX PACTBOPOB.

16.OnekTpoananuns ¢ GunonsipHbiMm MembpaHamu. [pouecc auccoumaumm BOAbl Ha MexdasHon
rpaHuLe GMnonsipHoM MemobpaHsbl.

17. MNpumMeHeHne meToda anekTpoguanuaa ¢ bunonspHeIMn membpaHamu.

18.PeBepcuBHbIN  anekTpogmanu3d. Mogynu ana  peBepcuBHOro anektpoananusa. OcobGeHHOCTU
opraHusaumum npotecca.

19.MeTop anekTpogeoHmnsaummn. PyHKUUN CMELLaHHOMO Crios MOHOOBMEHHNKOB B KaMepax S4emnku.
20.Tvnbl mogynen ons TeEXHOMNOMKN ANeKTpoaenoHm3aunn. NonyyeHme ynbTpayncTon Bogbl.
21.2OnektpomeMOpaHHble MeTOAbI B NPOLECCax KOHBEPCUM XUMNYECKNX COEOUHEHNN.

22.MembpaHHbI anekTponui. CylwHOCTb MeToda. OneKkTpo-aneKkTpoananmna.

23.4BneHune ocmoca. NpuHumn o6paTHOro ocmoca.

24 .Knaccudmkaums 6apomeMOpaHHbIX METOAOB.

25.MukpodunbTtpauusa. Pewaemble 3agadun. OcobeHHOCTN MembpaH.

26.YnbTpadunbtpauus. MembpaHHble Mogynu ansa yneTpadunsTpauun. lNpumeHeHne metoga.
27.HaHodunbTtpaumnsa. CoBpeMeHHblIe HAHOUNBbTPALMOHHbIE MeMOpaHbl. Pellaemble 3agaun.
28.MeT1og obpaTHOro ocmoca. ACMMMETPUYHbIE MeMOpaHbl Ans 06paTHOro ocmoca.

39.CenektnBHOCTbL MeMOpaH ans obpatHoro ocmoca. KoHBepcust mogynsa ans obpaTtHOro ocmoca.
30.NpumeHeHne meToga obpaTHOro ocmoca Aans obecconmBaHusl MNpUpoAHbiX Bog. CpaBHEHMe C
ApYyrumMun metogamu.

31. Cxembl opraHmnsaumm npoueccoB obpatHoro ocmoca. O6paTHbIA OCMOC C 3aMKHYTbIM KOHTYPOM.
32.I'mbpuaHble MemOpaHHble MeToabl. MembpaHHbI GropeakTop.

OnucaHne TexHonorMm npoeegeHus: cobecegoBaHmne no bunertam.

TpeboBaHUS K BbIMONHEHWIO 3aaHWUI, LLUKanbl U KPUTEPUN OLLEHUBAHUS:

OTnMYHO (NOBbIWEHHBIN YPOBEHb CHOPMUPOBAHHOCTUN KOMMETEHLMIN) — OBy4aloLNNCA B NOSTHOWN
Mepe Briageet TeOopeTUYEeCKMMM OCHOBaMM  AUCUMNNAWUHBI, CNOCOBeH UNnICTpupoBaTb OTBET
npumepamu, akTaMmu, AaHHbIMU Hay4HbIX WCCMeOoBaHUN, MPUMEHSATb TeopeTudeckue 3HaHus Ons
peLLUeHNs NpakTUYeCcKnx 3agad, YTo COOTBETCTBYET NMOMHOMY OCBOEHMIO KOMMETEHLWIA;

Xopowo (6a3oBbii ypoBeHb COOPMUMPOBAHHOCTM KOMMETeHuun) — obydarowmnca Bnageet
TEOPEeTUYECKUMM OCHOBAMU OUCUUMNIMHBI, CNOCOBEH MNMIOCTPUPOBaThL OTBET NpuMMepamu, NMPUMEHSTb
TeopeTMYECKME 3HaHUA ONs pPeLleHus NpakTUYeckux 3adadv, AOMyCKaeT He3HaduuTenbHble OLnGKM,
HETOYHOCTW, KOTOpble WCMpaBrieHbl MOCMe 3aMeyaHusa npenogaeBaTens, 4YTO COOTBETCTBYET
HeJOCTaTOYHO MOMTHOMY OCBOEHUIO KOMMETEHLNIA.

YOoBneTBOpUTENBHO (MOPOrOBbIN  YPOBEHb CHOPMUPOBAHHOCTM KOMMETEHUWA) — OTBET Ha
KOHTPONbHO-U3MepPUTENbHLIN MaTepuan HenonHbln, 6e3 ob6ocHoBaHUN, 0ObACHEHW. [JeMoHCTpupyeT
YacTU4Hble 3HaHWs y4ebHOro maTtepvana, 3HauuTemnbHble 3aTpygHEHWss B BOMPOCax pelueHus
NpakTU4ecknx 3ada4y, 4YTO noKasblBaeT HeAOoCTaTOMHOe BnageHve KomneteHumsamu., Owmnbkn
YCTPaHAKTCS NO SONOMHUTENBHLIM BONPOCcaM npenogasaTtens.

HeynooBnetBopuTeribHO — OTBET Ha  KOHTPOMbHO-U3MEpUTENbHbIN  bparMeHTapHbIN.
Ob6yvatowmnnca OemMoHCTpUpyeT HecucTteMaTMyeckme, OTPbIBOYHbIE 3HaHWUA, gonyckaeT rpyobie,
npyvHUMNuanbHble OWNBKK, KOTOPbIE HE YCTPaHEHbl NOCNe AOMNOMHUTENbHbBIX HABOASALMX BONPOCOB, YTO
COOTBETCTBYET HE OCBOEHUIO KOMMETEHLUN.

20.3 TecTbl ANA AMarHOCTUYECKOWN NPOBEPKU 3HAHUN*

[unarHocTnyeckas paboTta no AUCUMNIIVMHE MOXET OCYLLIECTBIATLCS C NMOMOLLbIO CreayoLLnX
OLIEHOYHBIX CPEeACTB:

1) MNprmepbl OTKPbITHIX BONPOCOB
(HaumeHo8aHuUe OUeHO4YHO20 cpedcmea Orsi MPO8epPKU 3HaHUU)

MepeyeHb:



1.0BmXyLasa cmna macconepeHoca B MeToae Ananunsa:

A. rpagueHT TemnepaTypbl

B. rpagneHT XumMmn4eckoro notTeHumnana

B. rpagneHT aneKkTpu4eckoro noteHuuana

I". rpagneHT gaBneHus

2.LleneBble 3agepxmMBaemMbie NpUMecKH B MeToae obpaTHOro ocmoca:
A. MMHepanbHbI€ NOHBbI

B. 6enku

B. amnHokncnoTsl

. caxapa

3.Kakue un3 ykasaHHbIX npumecei NpupoaHbix Boa ByayT yaansTbes ¢ UCnosib30BaHNEM
YCTaHOBKW ANst MUKPOUnbTpaLmMn?

A. Bupychl

B. nentuapl

B. 6aktepun

I". MOHbI XXeCTKOCTH

4.Kakor n3 nepeumncrneHHbIX MeMOpaHHbIX METOLOB OTHOCUTCA K 6bapomeMOpaHHbIM?
A. JOHHAHOBCKM Ananm3

b. Aanddy3noHHbIN gnanua

B. anektpoguanuns

. obpaTHbIA OCMOC

. Kakon 3akoH onucbiBaeT macconepeHoc Yyepe3 MOHOOBMeHHy0 MeMbpaHy B xoge gnanusa?
. 3aKoH KHyaceHa

. 3akoH ®Puka

. 3akoH ®apages

. 3aKoH KyrnoHa

. MembpaHHLIN MeToA, NO3BONSOLWMIA NOMYYUTL YIbTPauYnCTYIO BOAY:

. nepsanopauus

. AnekTpoamanua

. ANEeKTPOoAENOoHN3auns

. obpaTHbIN OCMOC

. Kakon membpaHHbIi MeTog Mcnonb3yeTcsa AN yaaneHns u3 Boabl MIOHOB XXECTKOCTN?
. HAaHOUNbTpauuA

. yNbTpadunbTpauns

. Ananus

. AnekTpoamanua ¢ GunonapHbLIMM MeMbpaHamm

. YKaxute mMetoa, noaxoaswmn ans o6e3BoXxmBaH1Ms opraHMYecKoro pactTBopuTens
. MUKpobunbTpauus

. NnepBanopauus

. anekTpoavanua

. obpaTHbI ocmocC

. Kak HasbIiBaeTca npoweawmnn yepes memopaHy noTok?

. peTeHTar

. IpoayBkKa

. 9KCTpaKT

. nepmeat
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2) MNpumepsbl 3akpbITbix BonpocoB (cMm. pasaen 20.1.2)

3apganua pasgena 20.1.2 n 20.3 moryT 6bITb MCNOMNB30BaHbl NPU NPOBEAEHUN ANArHOCTUYECKUX
paboT C Lienbto OLEHKM OCTaTOYHbIX 3HaHWI MO pe3ynbTaTtaM OCBOEHUS OUCLUMIUHBI.




