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PABOYASA NPOrPAMMA YYEBHOW AUCLUMUNIUHBI
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Kod u HaumeHogaHue ducyuniuHbl 8 COOMEemMCcmMeuU ¢ y4ebHbIM I1aHoOM
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04.04.01 Xumus
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. KBanudmkauma BbinyckHuKa: marnctp
. ®opma obyyeHuUA: o4Hag

. Kacbenpa, orBevarowas 3a peanusauuio aucumnnuHbl: 1002 aHanNTUYECKON XUMUK

. CoctaButenu nporpammbl: EnuceeBa TatbsaHa BUKTOPOBHA, K.X.H., JOLEHT

(®UNO, y4yeHasi cmeneHb, y4eHoe 38aHUE)

. PekomenpgoBaHa: HMC xumunyeckoro dakynbteta Ne 4 ot 25.04.2023
(HaumeHogaHue pekoMeHAyrwel cmpykmypsbl, dama, HOMep MPOMOoKona,

ommemku 0O rpoOsieHUU 8HOCSIMCS 8PYYHYHO)

. YyebHbI roa: 2023 / 2024 CewmecTp: 2



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenbto ocBoeHMs1 y4eBHOM OMCUMNNNHBI SIBNSieTCS:

X cdopmupoBaHMe 3HaHUM MO  (PUINKO-XUMUYECKMM OCHOBaM U  MPUMEHEHUIO
MeMbpaHHbIX MEeTOOOB pasferieHMsl Ha OCHOBE MMEILLMXCS NpeacTaBfeHUn, NosyYeHHbIX B
XoAe u3ydeHust obLMX KypCOB aHanMTUYECKOW, (PU3MYECKOM U KOSMNTOMAHOM XUMUKM, XUMWUK
BbICOKOMONEKYNSAPHbLIX COeAMHEHUN.

3apaym yyebHoON OMCUUNNHBI

X 03HaKOMWUTb Y4allMXCA C OCHOBHbIMW acnekTramm Teopun MeMOpaHHbIX NPOLECCOB
pasgeneHus, TMNnamm UcnosibayemMblX MemMOpaH n X CBOMCTBaMU;

X 03HaKOMUTb Yy4YalMXCA CO cnocobamm M3roToBMEHUSI N ONpedeneHns XxapakTepucTuk
MemOpaH;

X M3y4uTb SIBMEHUS TpaHcnopTa B MeMOpaHax pasnnyHbiX TUMNOB;

X M3y4nTb  Knaccudukaumio  MemMOpaHHbIX  MEeToAOB  pasgeneHus,
KOHCTPYyMpoBaHUsi MEMBPaHHbIX MOAYNEeN, yCTaHOBOK M OpraHM3aumm npoLeccos;

X AaTb NpeacraBneHus o 3agadvax n cepax NPUMEHEHNS MeMBbpaHHbIX METOAOB.

NPUHUUMbI

10. Mecto y4yeb6HOM AucuunnuHbl B CTpyKType OOIl: (06s3amenbHas 4yacmb unu yacme,
opmupyemass ydacmHukamu obpasogamersibHbIX omHoweHul (eapuamueHasi) 6noka b1, Kk komopol
omHocumcs ducyurnuHa; mpebosaHusi K 8XO0HbIM 3HAHUSIM, YMEHUSIM U HaebikaM; OUCUUMIIUHbI, Oris
Komopsbix daHHas OucyurnnuHa siensemcs rpedwecmeyrowel))

b61.B. BapnaTtmusHag 4acTtb.

TpeboBaHust K BXOAHbIM 3HAHUSIM, YMEHUAIM U HaBblkaM: 6a30Bble 3HaHUA yHOAAMEHTaNbHbIX
pasgenoB pU3nKKU, HeopraHn4eckom, PrU3n4eckon, aHanMTUIYECKON, OPraHN4YEeCKon, KOSMONgHOM
XUMUN U XUMUN BbICOKOMOJIEKYNAPHBIX COEANHEHNN, (PUBNKOXMMNN MOBEPXHOCTHBIX SBIEHUMN,
HaBbIKWM MpakTudeckon paboTbl B 0bnactn OU3MKM U XUMUK, BNageHune maTtemMaTudeckum
mMeTogamm ob6paboTkM pe3ynbTaToB PU3MKO-XMMUYECKOTO IKCNEPUMEHTA, TEOPUEN N NPaKTUKON
WMOHHOro obmeHa.

OncumnnuHbl, ons KOTopbIX AaHHAs AUCUMMNWHA aBnseTcs npeawecTsylowen: Pusnkoxmmms
npoueccoB agcopbuun, OCHOBLI METPONOrMN U XeMOMETPUKM, [pado-KMHETUYECKNA aHanun3
MHOrocTagunHbIX NPOLECCOB.

11. MnaHupyeMble pe3ynbTaTbl OOYYEHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NMaHUpyeMbIMU pe3yribTaTaMW OCBOEHUS ob6pa3oBaTesibHON
nporpamMmmbl (KOMAETEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMeTeHL MK
MK - CnocobeH MK - Ob6ecneunBaeT cbop | 3HaTb:
1 nposoanTb cbop, 1.1 Hay4HOMN, OCHOBHbIE acneKkTbl TeopuM MembpaHHbIX METOA0B,
cuctemarmsauuio TEXHUYECKOWN U nHdopmaumio o Tunax MmembpaH U Mx CBOWCTBAX,
N KPUTUYECKUIA naTeHTHOW cnocobax M3roTOBIIEHUSA " onpegeneHus
aHanua Hay4Hown, nHdopmaumm no XapakTepucTuk membpaH, obnact ncnosnb3oBaHus
TEXHNYECKOM U TemaTtuke pasnnyHbIX MemMbBpaHHbIX MEeTOA0B B
naTeHTHON nccrnegoBaTeNbCKOro | aHanUTUYECKOW XMMUW U TEXHOMOTUN.
MHopmMaumn, npoekTa YMeTb:
Heobxoaumon OcyLecTBnsATb COOP HAYYHOW, TEXHNUYECKOMN U
ONs pelleHns naTeHTHOM nHpopmaLmm o MemBpaHHbIX MeToaax
nccregoBaTensbek ONS pelleHns 3agad pasaeneHus,
nx 3agad KOHLUEHTpUpoBaHus, ppakuMoOHNPOBaHUS, B TOM
XUMUYECKON yucrne B COOTBETCTBUWN C TEMOW MarncTepckomn
HanpaBneHHOCTH ancceprauun.
BnapeTb:
TEOPETUYECKMMM MPUHLIMNAMN KOHCTPYMPOBAHMUSA
MemOpaHHbIX MOgynew, YCTaHOBOK M opraHusauum




MpoLeccoB pa3gefnieHnst Ha OCHOBE MOMNYyYeHHbIX
3HaHWUM 1 cobpaHHOM Hay4YHOW MHGPOPMALMU.

MK CocrtaBnger 3HaTb:

1.2 aHanUTU4eCcKun OCHOBHbIE NMPVHUUMBI YCTPOWCTBA 1 paboThl
0630p cobpaHHOM | MeMBpaHHbIX MOAYNEeN, yCTAaHOBOK U OpraHv3aumu
Hay4HOM, npoLleccoB pasaeneHnst U KOHLEHTPUPOBaHUS B
TEXHUYECKOW W | COOTBETCTBUM C NOCTaBMEHHbIMM 3a4a4amu
naTeHTHON onpeeneHHoro NpoekTa.

WHcpopmaumm no | Ymets:
TemaTuke CocTaBuTb aHannTU4Yecknin 063op Hay4yHown,
nccrnegoBaTenbCKoro | TEXHUYECKOW M NaTeHTHOM MHdopmaumnm no
npoekTa COCTOSIHMIO U UCMOJSIb30BaHMI0 MeMBpaHHOro
MeToaa, NPMMEHEHNI0 MeEMOpPaHHbIX YCTAaHOBOK Npwu
peLleHnmn 3a4ad pa3geneHunsl, KOHLEHTPUPOBaHMS,
N3BIIEYEHNSI LIEHHbIX KOMMOHEHTOB, B TOM YNCE B
COOTBETCTBMM C TEMOW MarncTepckom
aucceprauuu.
BnapeTb:
OCHOBHbIMW HaBblKaMy aHanM3a gaHHbIX
nuTepaTypbl, SKCNEepPUMEHTanNbHbIX AaHHbIX,
naTeHTHON nHopMaLmm N0 MeMBpaHHbIM
MeTodaM pasgeneHus.

MK CnocobeH Ha | MK CucrtemaTtunsnpyert 3HaThb:

3 ocHoBe 3.1 nHdopmaumio, OCHOBHBbI€E KITACCUYECKNE N COBPEMEHHbIE
KpUTUYECKOTO MONMy4YeHHyl0 B XOA€e | MpeacTaBneHUs O CTPOEHUN U PUMKO-XMMUYECKNX
aHanmsa HAP un  HWOKP, | ceoicTtBax MeMOpaH pasnn4Horo Tuna, a Takke o
pe3ynbTaToB aHanuM3mpyet ee W | NpUMHUMNax opraHm3aumm pasnuyHbiXx MeMOpaHHbIX
HMUP n HWOKP cornocrtaBnseT C | Npoueccos.
oLeHuBaTb nuTepaTypHbIMU YMeThb:

NnepcnekTuBbl KX OaHHbIMU [MpoBecTun akcnepumeHTanbHyo paboTy ¢

NpakTU4ecKoro NCNonb30BaHNEM U3YYEHHbIX MEMBPaHHbIX

NpUMeEHEHMS n METOJO0B pa3ferneHns U COOTBETCTBYHOLLMX

NPOAOIHKEHNS pac4eToB, NpOaHanM3nMpoBaTh NOMy4YeHHbIE

paboTt B obnactu OaHHbIE 1 COMOCTaBUTb UX C AaHHBIMU

duramnyeckon nutepaTtypsbl.

XUMUN BnapeTb:
KnaccuyecknMm nogxogamu K onmcaHuio
npoLeccoB nNepeHoca B MeMOpaHax, pasnuyHbIMn
MeToAaMuM MeMOpaHHOro pa3geneHus, B TOM Yucrne
OJ18 UICNONb30BaHNsl B MarmcTepckon aguccepraumu.

MK Onpepenset 3HaThb:

3.2 BO3MOXHble O6nacTtu 1 nepcnekTnBbl NPUMEHEHNS
HanpaBneHus MeMOpaHHbIX METOL0B, OCHOBHbIE HANPaBeHUs B
pa3sutua paboT U | nccnegosaHnsax MeMBpaHHbIX NPOLECCoB
nepcnekTuBhbI pasnUYHOro Tuna, a Takke NpPUHUUNbI
NpakTU4ecKoro PYHKLNOHNPOBAHUS COBPEMEHHBIX MEMOpPaAHHbIX
NpYMeHeHNs YCTaHOBOK.

Nony4YeHHbIX YMeTb:
pe3ynbTaToB ncrnonb3oBaTbh COBPEMEHHYIO annapaTtypy ans

npoBeaeHns pasaeneHns KOMNOHEHTOB Npu
BbINONMHEHUN UCCNEOOBaHWI, B TOM YMCrle No TeMe
MarmcTepckon auccepraumm; BolopaTb
MeMOpaHHbIN MeTo U NPUMEHUTb
COOTBETCTBYHOLLYIO YCTAHOBKY 415 peLleHuns
KOHKpEeTHOW 3afauu.

BnapeTb:

MeTOA0SI0rMen OLEHKN (PU3NKO-XUMUNYECKMX
XapakTepuUcTUK MemobpaH pas3nn4yHoro Tuna c
NCNonNb30BaHNEM UHCTPYMEHTarbHbIX METOOB;
HaBblkamK paboThl C s4YeikaMu Ans MemopaHHbIX
npoLieccos, noaxogamm K aHannsy
3KCNepuUMeHTanbHbIX pe3ynbTaTtoB N NX
NPaKTU4ECKOMY MPUMEHEHMUIO.




12. O6bemM gMcuUNUHbI B 3a4eTHbIX eguHMUax/yac. (8 coomsemcmeuu ¢ y4ebHbIM IaHOM) —

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

dopmMa NPOMEeXYTOYHOMN aTTeCTaLUMN (3auem/sk3ameH) — 2 CEMECTP - IK3aMEH.

13. TpyAOeMKOCTb No Bugam y4e6Hon paboThbl

TpyooemkocTb
Bupg yuebHol paboTbl Bcero Mo cemecTpam
2 ceMecTp
AyOuTOpHbIE 3aHATUA 54 54
nekuunu 18 18
npakTuyeckme - -
B TOM Yucre: nabopaTtopHbie 36 36
CamocTtosaTenbHas paborta 54 54
B TOM 4mcrie KypcoBasi pabota - -
dopma NpoMEXYTOYHOM aTTecTaumm
36 36
(3k3ameH 36 4acos)
WToro: 144 144

13.1. CopepxaHMe QUCLUMIUHDI

2 cemecTp
n/n Peannsauus
pasgena
HanmeHoBaHue pasgena OUCUMNIWHBI C
CopepxaHve pasgena aMcunnimHbl
ANCUUMNNNHBI NMOMOLLIbIO
OHITanH-Kypca,
QYMK *
1. Jlekuum
MembBpaHbl U MembpaHHble | MembpaHbl ¥ MeMbBpaHHble  npouecchbl.  Tunbl | -
11 MeToAbl pa3aeneHus: mMemMbpaH. Knaccudpmkaumss mMembpaHHbIX MEeToA0B
' obwue noHATUS, pasgeneHus. Obnactn Mcnonb3oBaHUS MeMOpaHHbIX
Knaccudukaumns MeToaos. METOLOB.
la3opasgeneHve  Ha  HenopucTblx  MembpaHax, | -
MeMOpaHbl ns  rasopasgeneHusl, npuMeHeHue
MembpaHHble MeToAbI, P A pasi P
rasopasgerneHus.
OCHOBaHHbIe Ha npoLieccax, i
N o MepBanopauus: TepMogMHaMM4eckoe  onucaHue
1.2 OBWXYLLEN CUITON KOTOPbIX
npouecca, TexHU4eckass peanu3auus npolecca,
ABNSAETCA rpagueHT
npUMeHeHNe.
XUMUYECKOro NoTeHumana o o -
Owvanus. [JoHHaHoBCKM ananua. HenTtpanusaumoHHbI
ananus. MNpuHuMnbl 1 0CHOBLI METOA0B. pnuMeHeHue.
_ | QYMK
OnekTpomembpaHHble OnekTpomembpaHHble npouecchbl: MembpaHHbIV https://edu.v
mMeTogbl. lNonuvepHbie 3NEKTPOnM3,  SNeKTpogvanus, arekTtpoguanms
1.3 su.ru/course/
MOHOOOMEHHbIe MeMbpaHbl. | BUNoNsipHbIMKM  MeMbpaHamK, 3NEeKTPOAENOHU3ALUS. W
OcCHOBHble xapakTepucTukn. | NMoHATME O peBEPCUBHOM 3NeKTpoamanmse. VIEW. 7l
=16091
BapomembpaHHble  npouecchl:  MuUKpodunsTpauus, | -
1.4 BapomembpaHHble MeToabl | ynbTpadunsTpaunsi, HaHodunbTpauus, obpaTHbIN
0oCMOC.
OCHOBbI MCMOJb30BaHMS BapomeMm6paHHble MeToabl B Boponoarotoske. Tunbl | QYMK
1.5 | pasnuyHbIX MeMBPaHHbIX MUKPOUITLTPALIMOHHBIX moaynen. 3apaun | https://edu.v
METOL0B B ynbTpadunbTpaummn n HaHoMNbTpauun B | su.ru/course/
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BOZONOArOTOBKE.

BOJOMNOArOTOBKE. Yto0 Takoe MeMOpaHHbIN
6uopeaktop? O6paTHbIN OCMOC M 3MEKTPOANANN3 Kak
metoabl obecconuBaHus BoAd. Metog  mpsimoro
ocmoca. MembGpaHHas perasaums.  MemGpaHHble
KOHTakTopbl.  [lonydyeHune  ynbTpayuncTon  BOAbI
METOAOM 3MEeKTPOAENOHN3aLMN.

view.php?id
=16091

3. llabopaTopHbie paboThbl
TexHuka GesonacHocTn B nabopatopum MeMOpaHHbIX | -
Mem6paHbl 1 MeMBpaHHble | NpPOLECCOoB. JlabopatopHas paboTa Nei.
31 MeToAbl pasgeneHns: OnpegeneHve nonHoM  OOMEHHOM  eMKOCTU U
' obwue noHATUS, BnarocogepxaHnst MOHOOOGMEHHbIX MeMbpaH MeToaoM
Knaccudukaums. rpaBUMeTpuun.
MeMOpaHHble MeTOAbI, -
OCHOBaHHbIe Ha npoueccax, | JlabopatopHas pabota Ne2. N3yueHne anddy3noHHOM
3.2 OBWXKYLLEN CUITON KOTOPbIX | MPOHULAEMOCTM  MOHOOOMEHHOW  mMembpaHbl  no
ABNAETCHA rpagueHT OTHOLLEHWIO K anudaTnyecKorn aMMHOKUCIIOTE.
XUMUWYECKOro noTeHuymana
JlabopaTopHas paboTta Ne3. Pasgenexwve | -
aMVHOKUCINIOTbI U MWHEparnbHOW COMM  MEeToaoM
anekTpoavanusa.
OnekTpomembpaHHble
JlabopatopHas pabota Ne4. Mny6okoe obecconueaHne
mMeToAbl. lNonuvepHble .
3.3 BoAbl (MOZEenbHOro pacTBOpa MMWHEpanbHOW COMu)
NOHOOBMEHHBLIE MeMBpaHbI.
MEeTOAOM 3MEKTPOAENOHM3aLNN.
OCHOBHbIE XapaKTepUCTUKMN.
JlabopatopHass pabota Ne5. T[lonyyeHue nu3unHa-
OCHOBaHWs M3 §u3WHa rugpoxnopvga MeToaoMm
anekTpoavanusa ¢ ounonspHbIMM MeMOpaHamu.
JlaGopatopHass  paGota Ne6. MopgenupoBaHue | -
3.4 BapomembpaHHble MeTOObl | MpoLecca AeMUHepanu3auuvM  NpUMpodHOM  BOAbI
MeTogoM obpaTHOro ocMoca.
OcHOBbI NCMOMb30BaHWSA -
JlaGopatopHass  paGota Ne7. MopgenupoBaHue
pasnu4YHbIX MeMBpaHHbIX
35 npouecca rnybokoro obecconvMeBaHms BOAbI METOAOM

MeTo/[0B B
BOJOMNOArOTOBKE.

ANneKTpoaenoHn3aunn.

* sanonHsemcs, ecnu omdenbHbie pasdens QUCUUMIUHBI U3y4aromcs ¢ MOMOWbLI0 OHRalH-Kypca. B konorke MpumedaHue
Heobxo0uMo ykazampb Ha3gaHue oHnalH-Kypca unu QYMK. B Opyaux criy4asix 8 s4eliku cmassimcs poYepKu.

13.2. Tembl (pa3genbl) AUCUMNIIMHBI U BUAbI 3aHATUN

2 cemecTp

Ne
n/n

HanmeHoBaHue TeMbl
(pasgena) gucumnmuHel

Bugpl 3aHATUI (KONMYECTBO YacoB)

Jlekunun

MpakTuyeckme | JlabopaTopHble

CamocTosiTenbHas
paboTta

Bcero

Memb6paHbl 1
MembpaHHble MeToabl:
obLune noHaTus,
Knaccudukaums.

12

MembpaHHble MeToAbI,
OCHOBaHHbIE Ha
npoueccax, ABuxyLLemn
CUIMOW KOTOPbIX ABMSeTCA
rpaguveHT XMMMUYECKoro
noteHyuana

10

18

OnekTpomembpaHHble
MeToabl. MonumepHble
MOHOOOMEHHbIE
MemGpaHbl. OCHOBHbIE
XapaKTepUCTUKN.

18

12

36

BapomeMGpaHHbie
MeTobl.

18

26

OcCHOBbI NCNONb30BaHUSA

16



https://edu.vsu.ru/course/view.php?id=16091
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pasnMyHbIX MeMOpPaHHbIX
MEeTOZOB B
BOZOMNOAIOTOBKE.

NToro: 18 0 36 54 108

14. MeToan4yeckue ykasaH1MA Ans ody4yaroWwmxcsa no 0CBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu 0bydarouUMCs o 0C80EHUK0 BUCUUNIUHbI: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma ¢
KOHCriekmamu fiekyud, npeseHmauUoHHbLIM MamepuasaoM, pekoMmeHOayuu o 8bIMOIHEHUIO Kypcogol pabomel, 1o
opeaHu3ayuu camocmosimersibHol pabomal o ducyurniuHe u op)

OCHOBHbIMW  y4eBHbIMM  MaTepuanamu npu OCBOEHUM AUCUMNAUHLI «MeMGpaHHble MeToAdbl pasdeneHus»
ABMSIIOTCA KOHCMEKTbl FEeKUMid, OCHOBHasi nuTepaTypa, npuBedeHHast B Hacrtosiwein [lporpamme, a Takke
[AOMOSHUTENbHas NuTepaTtypa Ans CamoCToATeNbHON paboThl yYalmxcs. NS ycnewHoro 0CBOEHUS AUCUMMIIUHBI
KypCOM NpeaycMOTpeHbl criegyrowas dopma Tekyllel attectauun: goknagbl ¢ o6eyxaeHveM. CamocTosiTenbHas
paboTa Mo M3y4YeHWto AWUCLMMIWHBI MPOBOAMTCA C WUCMONb30BAHMEM PEKOMEHAYEMOrO CrMcKa nutepaTtypbl U
3MEKTPOHHbIX PECYPCOB, Yka3aHHbIX B pasaene 158..

15. lNepeyeHb OCHOBHOW U [OOMNOJSIHUTENLHOW NUTEpaTypbl, PECYpPCOB MWHTEpPHeT,

Heob6XxoauMbIX ONA OCBOEHUA AUCLMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK8O3Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKOS)
a) OCHOBHas nuTepartypa:

Ne NcTouHuK
n/n
1 MembBpaHbl 1 membpaHHble TexHonorum / oTB. ped. A. b. ApocnasueB. — M. : HayyHbin mup, 2013. — 612 c.

— ISBN 978-5-91522-366-9.

Enunceesa T. B. Memb6paHHble MeTOAbI B MpoLeccax M3BMNeYeHns 1 pasaeneHnss KOMNOHEHTOB XUAKMX cpeq
2 / T. B. Enwnceesa, A. [0. XapuHa; BoOpoHexckui rocyfapCTBeHHbIN YyHuBepcuTteT. — BopoHex
M3patenbcknn gom BI'Y, 2020. — 115 ¢. — ISBN 978-5-9273-3012-6

6) gononHuTenbHasa nuTeparypa:

Ne McTouHnk

n/n

3 Myngep, M. BeegeHne B membpaHHyto TexHonormio / M. Myngep ; nep. ¢ aHrn. A. 0. AneHnTeeBa, I T1.
Amnonbckon ; nog peg. K. M. Amnonesckoro, B. M. Oy6arn. — M. : Mup, 1999. — 513 ¢. ISBN 5-03-003114-6.

4 XBaHr, C.-T. Mem06paHHble npouecchl pasgenennsa / C.-T Xeadr, K. M. Kammepmalriep ; nep. ¢ anrn. E. IM.
MopryHoson, KO. H. XKunuha ; nog pea. 0. W. ObiTHepckoro. — M. : Xumunsg, 1981. — 464 c. : vn.

5 Bpbik, M. T. YnbTpadcdunbTpauus / M. T. bpeik, E. A. Llantok. — KuneB : HaykoBa aymka, 1989. — 288 c. : un. —
Bubnuorp.: c. 273-286. ISBN 5-12-000736-8.

6 ObiTHepckuin, FO. N. MembpaHHoe pasaenerue rasoe / KO. . ObiTHepckui, B. T1. Bpbikos, I. I'. KarpamaHos.
— M. : Xumung, 1991. — 344 c. : un. — bubnwmorp.: c. 334-344. ISBN 5-7245-0293-3.

7 3abonoukuit, 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. ®. dusukoxumma membpanHbix npoueccos / C. ®. Tumawes. — M. : Xumus, 1988. — 240 c. —
Bubnuorp.: ¢. 211-240. ISBN 5-7245-0119-8.

9 Csutuos, A. A. BeegeHne B membpaHnHyto TexHonormio / A. A. Ceutuos. — M. : lelln npuHT, 2007. — 207 . :
un. — ISBN 978-5-94343-125-8.
Jlenknn 10. A., PU3NKO-XMMMYECKME OCHOBbLI CUMHTE3a nonumepHbix copbeHtoB [/ KO. A. JlenkuH. - M. :

10 BMHOM, 2011. - 413 c. - ISBN 978-5-9963-0127-0 - TekcT : anekTpoHHbIn // QBC "KoHcynbTaHT cTygeHTa" :

[canT]. - URL : http://www.studentlibrary.ru/book/ISBN9785996301270.html. - Pexum pgoctyna : no
noanucke.

MpockypuHa B. E. lNoBepxHOCTHbIE SIBNEHWUSI M CBOWCTBA AMCMNEPCHBIX cucTem : yvyebHoe nocobue / B.E.
MpockypuHa, KO. . ManameTtguHoB, A. A. KoHonneBa, A. A. TpeTtbskosa, [1. M. Topcyes, E. M. KynarunHa -
11 KasaHb : N3gaTtenbctBo KHUTY, 2018. - 137 c. - ISBN 978-5-7882-2335-3 - TekcT : anekTpoHHbinn // OBC
"KoHcynbTaHT cTtygeHTa" : [canT]. - URL : http://www.studentlibrary.ru/book/ISBN9785788223353.html. -
Pexum gocTtyna : no NoAnucke.

Bynupopoea . B., 3nekTpogHble npouecchl. JnekTpoaswxywmne cunbl : ydyebHoe nocobue /[ I'. B.
Bynuoopoea, B. B. Ocunosa., B. IN. bapabaHos, 0. I'. MNanavetanHoB. - Kasanb : M3gatensctBo KHATY,
2017. - 104 c. - ISBN 978-5-7882-2168-7 - TekcT : anekTpoHHbIn // BC "KoHcynbTaHT cTygeHTa" : [canT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785788221687.html. - Pexxum gocTyna : no nognucke.

12

Bopoa TexHoreHHas. [lpobnembl, TEXHOMOMMW, pPecypCcHasi LIEHHOCTb [ANekTpoHHbI pecypc] / 3. M.
13 WynennHa, B. B. Bbarpoe, A. B. [ecaroe, A. A. 3yb6ko, A. C. KampykoB, B. A. KonechHukos, B. E.
KoHcTtaHTMHOB, B. C. KceHodoHTOB, [1. O. HoBMKOB - M. : U3pgatenbctBo MI'TY um. H. 3. baymaHa, 2015.




| Pexxum goctyna: http://www.studentlibrary.ru/book/ISBN9785703843222.htm

B) MH)OPMAaLMOHHbIE 3N1IEeKTPOHHO-06pa3oBaTerbHble pecypchl (ouLmManbHble pecypchbl MUHTEPHET)*:

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 xumumkoB http://www.chemweb.com/

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

*

BHavane ykasbiBawotcs OBC, ¢ koTopbiMu uMetoTca goroBopa y BIY, 3ateM OTKpbITble 3MEKTPOHHO-
obpasoBaTerbHble pecypchbl, OHNanH-Kypcbl, YMK

16. lMepeyeHb y4eOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(yyebHo-mMemoduyeckue pekomeHOayuu, nocobus, 3adaqyHuKU, MemoOu4YecKue yKal3aHus 10 6bIMO/IHEHUIO
rpakmu4ecKux (KOHMpPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne

MNcToYHMK
n/n

WanowHuk, B. A. ABneHnss nepeHoca B MOHOOOMeHHbIX MeMbpaHax [Tekct] / B. A. LWanowHuk, B. W.
1 Bacunbesa, O. B. Npuropuyk — M. : Mock. dm3.-TexH. nH-T (roc. yH-T), 2001. — 199 c. : un. — ISBN 5-7417-
0177-9.

PUNKO-XMMUYECKME OCHOBbI COPOLMOHHLIX M MeMOpaHHbIX METOAOB BbIAENEHUs W pasfaeneHusi
2 amumHokucnoT [TekcT] / B. ®. CenemeHeB [ ap.] — BopoHex : M3a-Bo BIY, 2001. — 300 c. — ISBN 5-88563-
031-3.

MepcnekTuBbl pa3Butua membpaHHon Hayku [Tekct] / T. FO. Anenb, O. B. bobpewosa, A. B. Bonkos [1 ap.]
3 I/l MembGpaHbl 1 MmembpaHHble 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: 10.1134/52218117219020020>.

WnbnHa C. N. OnektpomembpaHHble npouecchl : y4ebHoe nocobue. / C. U. UnbnHa. — M. : PXTY um.
MeHpeneesa, 2013. — 57 c.

Teepckon B. A. MembpaHHble npouecchl pa3geneHuvs. lNonmepHsle meMmbpaHsbl : y4ebHoe nocobue. / B. A.
Teepckon. — M.: MUTXT wnm. M.B. JlomoHocoBa, 2008. — 58 c¢. Hr7-b=xwww.mtht.ru/e-library

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpuU peanusauum y4ebHOM
OUCUMNNUHBbI, BKIOYasas AUCTaHUMOHHbIe obpa3soBaTenbHble TexHonorum (OOT),

aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0OGy4YeHue):

lpu peanusayuu AucyunnuHbl Mo2ym po8odumbcs pasfnuyHblie murbl nekyul (esolHasi, 0630pHas,
rnpobnemHasi, OUCKYCCUOHHas u m.0.), MPUMEeHAMbCS duCMaHUUOHHbIe obpa3ogameribHbie MexHono2uU 8 Yacmu
0CBOEHUSI JIeKUUOHHO20 Mamepuarna, rnposedeHuss mekyuwieli ammecmayuu, camocmosimesibHol pabomsl Mo
QucyunnuHe unu omaoenbHbIM ee paszdenam u m.o.

B o0yyeHuUn npuMeHAITCS pasnunyHble TUMNbl Nekumn (BBogHasi, 0630pHble, TemaTudeckue,
npobnemuble), nabopatopHble 3aHATUA. [Ona camoctosiTenbHOM paboTbl pekoMeHayeTcs
CMUCOK NnuTepaTypbl MU pecypcbl ANA 3NeKTPOHHOro obyyeHus. [pu peanusauum ydebHoOM
ANCLMNITMHBI UCMONb3YITCA 3NIEMEHTbI 3NEeKTPOHHOro obyyveHns (30) n npu HeobxoaANMOCTH
ANCTaHUMOHHbIe ob6pasoBaTtenbHble TexHonormn (JOT) B 4yacTM OCBOEHUS NEKUMOHHOro
MaTepuwana, npoBedeHMs TeKylen W MPOMEXYyTOYHOW aTTectauuu, npoBedeHUs 4acTu
nabopaTtopHbix paboT W camocTosATenbHOM paboTbl obyyarwmxcsa no  OUCUMMANHE,
nosgonsowmne obecneymBatb  OMOCpedoOBaHHOE  B3auMMoAewncTBMEe (Ha  pacCTOSHWUK)
npenogaeatenen n oby4varolmxcs, BKIYas MHCTPYMEHTbl 3NEKTPOHHOM WHGOPMaLMOHHO-
obpasoBatenbHon cpeabl BIY «3nekTpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposeageHve BebOWHApPOB, BMOEOKOHMEPEHUMA, B3aUMOAEWNCTBME B COLICETHAX, MOCPEenCTBOM
9NEKTPOHHOM MOYTbl, MeCcCeHAXepoB. [ANna OCBOEHUA OUCUMNAWHBI TakKkKe pPeKoMeHAYTCA
Apyrve pecypchl Anst aNeKTPOHHOro obyyenus (n. 15).



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

Ucnonb3yemble pecypcsi:
- HOYTOYK;
- MynbTUMeannHbIN npoekTop EPSON.

18. MaTepmnanbHo-TeXHU4YecKoe obecneyeHMe AUCUUNIUHbIL:  (Tpu  UCMO/b308aHUU
nabopamopHo20 060py008aHUs yKa3bigamsb MOMHbIU nepeyveHs, rnpu 60bwWom Koudecmae 06opydoeaHUsT MOXHO
8bIHecmu OaHHbIU pa3der 8 npuoxeHue K paboyeli npozpamMmme)

- A4EenKn OAna guanuaa, snekTpoananunsa, anektTpogmanmsa ¢ GunonspHbiMM MmembpaHamm u
3NeKTpoaenoHn3aUmnm;

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

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

- TEXHNYECKME M aHanMTU4eCcKmne Bechl;

- CYLUMNbHbIV WKad;

- MeMbpaHbl pasnnyHbIX TUMOB; MOAEeNN MeMOpaHHbIX 3N1IEMEHTOB;

- XMMMYecKkas nocyga u XMMu4eckne peakTusbl.

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.LleVI n npome)KyTquoﬁ aTtrecTtauum

Mo peweHno Kadeapbl OLEHKM 3a 3K3aMeH/3ayeT MoryT ObiTb BbICTaBIEHbl MO
pesynbTaTam TeKylwen aTrectaumm obyyallwerocs B CeMecTpe, HO He paHee, YeM Ha
3aKno4YnTENBHOM 3aHATUN. [pn Hecornacum CTydeHTa C OLIEHKOW NocneaHuin Bnpase caaBath
9K3aMeH/3a4eT Ha OBLLUMX OCHOBAHUSIX.

MopsiaoK OUEHKM OcBOeHMsi obyvawwmmncs ydebGHoro MaTepuana onpeaensieTcs
COAEepXXaHNEM creayrLLInX pasaenos ANCUUNINHGIL:

2 cemecTp
WuaukaTop(bl)
Ne HanmeHoBaHue pasgena K
omneTeHuns (1) OOCTMKEHUSA OueHouHble cpeacTaa

n/n ancunnnuHel (Mogyns) KOMMETEHLIMN

MembpaHbl 1 MeMbpaHHble MK-1.1
. NnK-1 MK-1.2 .

1 MeToAbl: 0bLLME MOHATHUS, K — 3 MK -3.1 YCTHbIN onpoc.
Knaccudukaums. nK -3.2
MembpaHHble MeToAbI, nK-11
OCHOBaHHbIE Ha npoLeccax, o

2 OBWXKYLLE CUITON KOTOPbIX HE _é nl'lll<< ;12 [oknagbl 1-5.
ABNAeTCA rpagueHT - K 3'2
XUMUYECKOro noteHumnana. e
OnekTpoMmembpaHHbie MK-1.1

3 meToapl. NMNonumepHbie NMK-1 MK-1.2 YCTHbIN onpoc, Aoknagbl 6-
NOHOOOMEHHbLIE MeMOpaHbI. MK-3 MK-3.1 14.
OCHOBHbIE XapaKTEPUCTUKN. MK-3.2

MK-1.1
NK-1 NnK-1.2 YCTHBIN onpoc, Aoknaapbl 15-
4 | bapomembpaHHble MeToabl K —3 nK -3.1 o1
MK-3.2

OcHoBbI NCMONb30BaHMSA NnK-1.1
pasnn4YHbIX MeMBpPaHHbIX MnK-1 MK-1.2

> MeToJ0B B BOAONOArOTOBKE U MNK-3 NK-3.1 Poknanpl 22, 23.
O4YUCTKE CTOYHBbIX BOA. MNK-3.2

MpomexyToyHasi aTTecTauus BUNeTh! K Sk3aMEHy
dopma KOHTPONS — aK3aMeH

20 TuwnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensrowume
npoueaypbl OLueHUBaHUsA



20.1 TeKyWwnin KOHTPOINb yCNeBaemMocTun

KoHTponb ycneBaeMocTy Mo AUCLUUMNITMHE OCYLLECTBISAETCS C MOMOLLbIO CreayHLLMX OLEeHOYHbIX
cpencTs:

20.1.1 Joknagpl

(HaumeHoeaHue OUeHO4YHOocOo cpeacmea meKyuweeo KOHmMpOoJsida ycneeaemocmu)
lNepeyeHsb:

MeTog nepsanopauuu.

MazoondysmoHHOe pasgeneHme.

MeTon auanusa.

XKungkne memb6panbl. CTpyKkTypa, CBOMCTBA, MPUMEHEHNME.

[loHHaHOBCKUI ananms.

. PasHOCTHbIN, KOHTaKTHbIN W KOHTAKTHO-PAa3HOCTHbLIN METOObl W3MEPEHUS SNEKTPONPOBOAHOCTU
NOHOOOMEHHbIX MeMOpaH.

7. BonbT-amnepHble xapakTepucTUkM MOHOOOMEHHbIX MembpaH. MNpeaenbHbIn ANdOY3MOHHbBIN TOK.
8. Cnocobbl ouEeHKN Yncern nepeHoca B CUCTEMax ¢ MIOHOOBMEHHbBIMN MeMbpaHamu.

9. PasgeneHve HeanekTponNnTOB U 3NEKTPONUTOB METOAOM anekTpoananmnsa.

10. OcobeHHOCTM TpaHcnopTa aMdonnToB Yepe3 MOHOOOMEHHbIE MeMOpPaHbI NpY anekTpoananuae.
11. NcTopus pasBuTUA aneKkTpoamanunaa.

12. CpaBHeHue meToaa anekTpoaenoHn3aLmm 1 MOHHOro obMeHa Co CMeLUaHHbIM CroemM npu rny6okomM
obecconvBaHun BoAbl.

13. MNpuHUMN 1 3aga4m MeToda anekTpoanannsa ¢ GunonspHbIMKM MembpaHamu.

14. MeTog eMKOCTHOW JEeNOHU3aLMN.

15. CywHocTb MeToga MeMOpaHHOro 3NeKTponunaa.

16. «lllokoBbI» anekTpoamManuns.

17. TexHonorns npsAMoro 0CMoca — CyLHOCTb 1 NepCneKkTBbl B BOAOMNOATOTOBKE.

18. MpwuHuun paboTbl ycTaHOBKM 0B6paTHOro ocMoca.

19. Tvnbl MembpaH anga obpaTHOro ocmoca.

20. HaHodunbTpauus. Pelmaemble 3agaydn.

21. MembpaHbl n mogynu Ang yneTpadunsTpauuun.

22. lNpumeHeHune ynbTpadunbeTpaumm B MeMmopaHHbIX BropeakTopax.

23. O6nacti npMMeHeHNss MUKPOUbTPaLmK.

24. ApepHble membpaHbl. [MonyyeHne, cBoncTBa.

25. TnbpunaHble MeMOpaHHbIE TEXHOSOTUN.

26. CnocoObbl XMMU4YeCKon pereHepaumm memopaH B BOOOMOArOTOBKE.

ogalrwNE

OnuncaHne TexHonormm nposeneHua: yCtHble AoKnaabl C npe3eHTaL|,|/1e|7| (/:uaa COOGIJ.I,eHI/IFI).

TpeboBaHUS K BbIMONHEHWIO 3a4aHNA (MNW LWKanbl U KpUTEPUN OLEHUBaHNS):

OTnnyHO — obyvarowmica B NOMHOW Mepe packpblil TeMy; BriageeT 0a3oBbIMM 3HAHUSIMWU MO
Teme, Nony4eHHbIMU npun pabote ¢ yuebHOM NUTEpaTypon; NCNONb30Ban AaHHble, ONybnNMKoBaHHbIE NO
TeMe B Hay4yHOW nuTepartype 3a nocnegHue 5 ner.

Xopowo — obyvarowuiics Bnageet 6a3oBbIMM 3HaHUSAIMK NO TeMe, NoryYeHHbIMK Npu paboTte ¢
yyebHON nuTepaTypou; He BnageeT AaHHbIMU, ONyGrMKOBaHHBLIMK MO TEME B Hay4YHOW nuTepaType 3a
nocnegHue 5 neT, Unv Npy Ux aHanuae 1 cuctemaTnsauum gonyckaeT ownbKu.

YposneTBopuTenbHO — obyvarLwmincs He B MOMHOM Mepe packpblnl Temy (6e3 obocHoBaHWN,
06bACHEeHMI, NpuMepoB); 6a3oBble MOMOXEHUA TeMbl YTOYHSET MO OOMOSNHUTENbHbIM BOMNPOCaMm
npenogasartens.

HeynoBneTBopuTernbHO — OTBET MO TeMe hparMeHTapHbIN.

20.1.2 MNpumepbl 3aKpbITbIX BOMPOCOB ANA TEKYLLEen arTrectayun*

(HaumeHoB8aHUe OUEHOYHO20 cpedcmea MeKyweao KOHMpPOJIsl ycrieeaemMocmu)
lNepeyeHsb:



1.BbibpaTtb 6apomeMbpaHHbii MeTog 451 O4YMCTKM BOAbl OT B3BELUEHHbIX YacTul,.
MukpodunbeTpaums.

2.YT0 siBNsieTCst OCHOBHOWN ABMXKYLLIEN CUITOM MacconepeHoca B MeToae avannsa?
"pagueHT XxMMmn4yeckoro noteHumana.

3.I'oe npumeHsieTcqa remogmannsa?

MeguuunHa. VckyccTBeHHast noyka.

4 Kakasi BenmumnHa sBMNsieTCA Mepor CENEKTUBHOCTM MeMOpaHbl B anekTpoananuse?
Uuncno nepeHoca.

5.Kakasi BenuumHa siBnsieTcs Mepow CeNnekTMBHOCTM MembpaHbl(Moayns) B metToge obpaTHOro
ocmoca?

CTteneHb 3agepxaHns conemn.
6.YkaxuTe cuctemy as B nepeanopauum.
Map-TBepaas membpaHa-XMAKOCTb

7.Kakon membpaHHbIn MeTog cnegyeT BblOpaTh 45151 O4UCTKM BOAbI OT KOMNOMAHbIX
3arpsA3HeHnin?

YnbTpadunbTpauus.

8.Kakon membpaHHbIn MeTo4 Bbl npeanoxure ansg ymsirdieHns Bogpbl?

HaHogunbeTpauyus.

9. B kakoM mMeToae ucnonb3yTcs MembpaHbl ¢ paamepoM nop 5-50 Hm?

YnbTpadunbTpauus.

10.Kakne meTogbl NPUMEHSIIOT ONs1 USMEPEHNSA 3NTEKTPONPOBOAHOCTM MOHOOOMEHHbBIX MEMBPaH?
Pa3HOCTHbIN, KOHTAKTHbIA, KOHTAKTHO-PA3HOCTHbIN.

11.YKaxnTe OCHOBHYIO OBWXYLLYIO CUITy NMpoLecca MacconepeHoca Yepe3 memobpaHy B MeToge
anekTpogmanmsa.

padneHT aneKkTpuYeckoro noTeHumana.

20.2 NMpomexyToyHas aTrectaums

MpomexxyToyHas aTTecTauus No AUCLUNINHE OCYLLECTBNSIETCS C MOMOLLBIO CNEeayLLINX
OLIEHOYHbIX CPEACTB:

CobecenoBaHue no bunetam K ak3ameHy
(HaumeHogsaHue oUeHO4YHO20 cpedcmeaa NPOMeXymo4YyHOU ammecmauyuu)
lNepeyeHsb:

1. MoHaTne membpaHbl. Knaccndmkaums MemopaHHbIX METOA0B.

2. lasopasgeneHne Ha HenopucTtbix MembpaHax, ucrnonb3dyemble MembpaHbl, MNpUMeEHeHue
rasopasgeneHus.

3. OcHoBbl MeTOAa NepBanopauuu.

4. Onddysns yepes membpaHy. MeToq ananusa.

5. [IoOHHaHOBCKMIA Ananua, HemTpanuM3auMoHHbIN aManna, meMmopaHbl, MPUMEHEHNE.

6. MonnmepHble NoOHOOBMeHHbIE MeMBpaHbI: Knaccudukaunsa; MOHOOBMeHHas eMKOCTb, HabyxaHune n nx
3KCrnepuMeHTanbHas oueHka.

7. TpaHcnopTHble CBOMCTBA NONIMMEPHbBIX MOHOOOMEHHLIX MEMOpPaH: OCHOBHbIE MEXaHU3Mbl NepeHoca n
noaxoapbl K ONMCaHMo TpaHCNopTa B MOHOOOMEHHbIX MeMOpaHax.

8. OnucaHne nepeHoca B MOHOOOMEHHbIX MeMOpaHax C MOo3Vuun TePMOOAUHAMWKUA HEepPaBHOBECHbLIX
NpoLeCcCcoB.

9. JkcnepumeHTanbHas OLEeHKa yAEeNbHON 3NEKTPONPOBOAHOCTH, 3NEKTPOOCMOTNYECKOM
npoHMLaemMocTn, Auddy3noHHON NPOHNLAEMOCTH, YNCEN NepeHoca NPOTMBOMOHOB Yepe3 MeMOpaHbl.
10. CTpykTypa nNONUMEPHbLIX WMOHOOBMEHHBLIX MeMOpaH (FTOMOreHHbIX, FreTeporeHHbIX, OUMNOMNApPHbLIX,
rmbpuaHbIX).

11.4lBNeHne KOHUEHTPaUMOHHOM nonspusaumun. pagmeHTbl KOHLEHTpauun y noBepxXHOCTU MeMOpaH.
MeToga nasepHon nHTepepomMeTpun B UCcnegoBaHUM KOHUEHTPALMOHHOW nonapusaunn.



12.BonbT-amMnepHble  XapakTepUCTUKK MOHOOOMEHHBIX ~ MemOpaH. MoHaTMEe  npegenbHoro
Anpdy3MoOHHOro Toka B aNeKTpoMeMOpaHHOM CUCTEME.

13.0nekTpoanann3 B UHTEHCMBHOM TOKOBOM PEXUME.

14.0cobeHHOCTM aneKkTpoananm3a pacTBOpoB, cogepXalumx amonnTbl.

15.Bo3MOXHOCTM MeToAa anekTpoavanmsa B npoueccax obecconuBaHmsa BoAbl U U3BMEYEHUS LEHHbIX
KOMMOHEHTOB M3 NPOM3BOACTBEHHbIX PACTBOPOB.

16.9nekTpognanm3 ¢ GunonspHeiMM MembpaHamu. [lpouecc auccoumauum BoAbl Ha MexdasHON
rpaHuue GmMnonsipHon MemMoGpaHsbI.

17. MNpumeHeHne meToda anekTpognanuaa ¢ GunonsipHbiMn memopaHamu.

18.PeBepcuBHbIN  anekTpognanu3. Mogynn gana  peBepcuBHOro anektpoguanunsa. OcobGeHHocTH
opraHusauumm npotecca.

19.MeTop anekTpogeoHmnsaummn. PyHKLUN CMELLAHHOMO Crost MOHOOBMEHHUKOB B KaMepax S4emnku.
20.Tvnbl mogynen ons TEXHONOrMK ANeKTpoaenoHnsaummn. lNonyyeHme ynbTpaymcTon Boabl.
21.9nekTpomeMbpaHHble MeTOAbl B NpoLEeccax KOHBEPCUU XUMUYECKNX COEOUHEHUN.

22.MembpaHHbIn anekTponms. CyLHOCTb MeToAa. ONeKTPOo-3NeKkTpoamanma.

23.AeneHune ocmoca. NpuHumn obpaTHOro ocmoca.

24 Knaccndmkaumsi 6GapomemobpaHHbIX METOO0B.

25.Mukpodunbtpauns. Pewaemble 3agadn. OcobeHHOCTN MeMbpaH.

26.YnbTpadunbtpaunsa. Mem6paHHble Moaynu ansa ynbtpadgunstpaumun. NpumeHeHne metoaa.

27 . HanodunbTpauus. CoBpeMeHHble HaHOUNbTPaLMOHHbIE MeMBpaHbl. Peluaemble 3agayn.
28.MeTop obpaTtHoro ocmoca. AcCMMMETpUYHbIE MeMOpaHbl Ana obpaTHOro ocmoca.

39.CenektTnBHOCTL MeMbpaH ans obpaTtHoro ocmoca. KoHepcust moaynsa ana obpatHoro ocmoca.
30.MpumeHeHne meToga obpaTHOro ocmoca gnst obecconmBaHusa npupoaHbix BoAd. CpaBHeHue C
Apyrmmun metogamu.

31. Cxembl opraHmsaumm npoueccoB obpatHoro ocmoca. O6paTHbIN OCMOC C 3aMKHYTbIM KOHTYPOM.
32.'mbpuaHble MembpaHHble MeToabl. MemMbpaHHbI BruopeakTop.

OnuncaHne TexHonorum nposegeHnAa: COGGCeﬂOBaHI/Ie no bunetam.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUN, LWKanbl U KPUTEPUN OLEHNBAHUSA:

OTNNYHO (NOBbLILWEHHBIN YPOBEHb COOPMUPOBAHHOCTN KOMMETEHLMIA) — OBy4atoLmMinCca B NOMHOWM
Mepe BrnageeT TeopeTUYECKMMW OCHOBaAMM AUCUMMMMHBLI, CNocobGeH unnwcTpupoBaTb OTBET
npumepamn, daxktamu, AaHHbIMU Hay4YHbIX WUCCNEOOBaHUN, MPUMEHSATb TEOpPETUYECKMEe 3HaHWSa Ons
peLlleHns npakTU4ecknx 3agad, YTo COOTBETCTBYET NOSIHOMY OCBOEHUIO KOMMNETEHLUN;

Xopowo (6a30Bbii ypoBEHb CPOPMUPOBAHHOCTU KOMMNETeHuun) — obydatowmnca snageet
TEoOpeTUYECKMMN OCHOBaMU OUCUMMAMHBI, CNOCOBEH MNMNOCTpUpPOBaTh OTBET MpMMepaMu, NPUMEHATb
TeopeTnyecKkne 3HaHUA ANa pelleHus NPakTUYeCKUX 3ajadv, AOnyCcKaeT He3HauuTenbHble OLnbKM,
HETOYHOCTKW, KOTOpble WCMpaBfeHbl MOCNe 3amedaHus npenogasaTtend, 4YTO COOTBETCTBYET
HeJOCTaTOYHO MOSTHOMY OCBOEHUIO KOMMETEHLNNA.

YpoBneTBopuUTENbHO (MOPOrOBLIN YPOBEHb CAOPMUPOBAHHOCTM KOMMETEHUMI) — OTBET Ha
KOHTPOSIbHO-U3MEPUTENBHbBIM MaTepuan HenonHbin, 6e3 obocHoBaHWA, 06bACHEeHWN. [JemMoHCcTpupyeT
YacTMYHble 3HaHMa Yy4yebHOro matepuana, 3HauuTeNbHble 3aTpPyAHEHWA B BOMpOCax peLlueHust
NpakTMYeCKMx 3agady, 4TO nMoKasblBaeT HegocTaTovyHOoe BnageHve KomneteHumsmn.  Owmnbkm
YCTpaHAITCA NO AOMOMHUTENBHLIM BONPOCcaM npenoaasaTtens.

HeypnoBneTtBopuUTENbHO — OTBET Ha  KOHTPOMbHO-U3MEPUTENbHLIN  dparMeHTapHbIN.
Ob6yvalowminca [OemMOoHCTpPUpyeT HecucTemMaTUYeckme, OTPbIBOYHbIE 3HAHWSA, AOnyckaeT rpyoble,
NPUHUMNNanbHbIE OLWNBKN, KOTOPbIE HE YCTPaHEeHbl NOcMne AONOMHUTENBbHbLIX HABOASLLNX BOMNPOCOB, YTO
COOTBETCTBYET HE OCBOEHUIO KOMMETEHLWN.

20.3 TecTbl ANA AMarHOCTUYECKOWN NPOBEPKU 3HAHUN*

[lmarHocTmnyeckas paboTta no ANCUMMNIIMHE MOXET OCYLLECTBIIATLCS C NMOMOLLbIO CrieayoLLmX
OLIEHOYHbIX CPEACTB:

1) Mpumepbl OTKPLITLIX BONPOCOB
(HaumMeHogsaHue oueHo4YHo20 cpedcmea Orisl PoB8epKU 3HaHUL)

lNepeyeHsb:



1.[BrXyLasn cmna macconepeHoca B MeETO4E Ananunaa:

A. rpagueHT Temnepatypsbl

B. rpagMeHT XxMmmn4eckoro noteHumnana

B. rpagmeHT anekTpuyeckoro noteHumana

[". rpagneHT gaBneHus

2.LleneBble 3agepxmMBaemMbie NpuMecKH B metoge obpaTtHOro ocmoca:
A. MUHepanbHbIE NOHBI

B. 6enku

B. amuHokmcnoTbl

I". caxapa

3.Kakne 13 ykaszaHHbIX npuMmecen NpMpoaHbIX BoA OyayT yaansTbCa C UCNONb30BaHNEM
YCTaHOBKM N5l MUKpodunbTpaLmm?

A. BUpYyChl
B. nentnapbi
B. bakTepum
I". NOHbI XKXEeCTKOCTH
4.Kakow n3 nepeymcrneHHbIX MeMOpaHHbIX METOA0B OTHOCUTCH K GapomMeMOpaHHbIM?
A. JOHHaAHOBCKUIM ananuna
b. AMddy3nOoHHLIN Ananus
B. anekTtpoguanus
. 0bpaTHbI 0CMOC
. Kakon 3akoH onncbiBaeT macconepeHoc Yepes MOHOOOMEHHY0 MeMOpaHy B xoae auanuia?
. 3akoH KHyaceHa
. 3akoH duka
. 3aKkoH Papages
. 3aKOH KynoHa
Mem6paHHbIN MeTo, MO3BONALLMIA NONYYNUTb YNLTPAYNCTYIO BOAY:
. NepBanopaums
. AnekTpoananus
. ANEeKTpoAenoHn3auns
. obpaTHbIA OCMOC
. Kakon membpaHHbIi MeTof MCnonb3yeTcsa AN yaaneHns u3 Boabl MOHOB XXECTKOCTU?
. HaHObMNbTPaUms
. ynbTpadunbTpaums
. Ananus
. AnekTpoaguanuns ¢ bunonspHeiIMM MemopaHamm
. YKaxute metoa, noaxoasawmn ons o6e3soxmBaHUs opraHMYecKoro pactBopuTens
. MUKpodunbTpauunsa
. NnepBanopauus
. AneKkTpoananua
. obpaTHbI 0CcMOC
. Kak Ha3bIiBaeTcsa npoweawmnn yepe3 memopaHy noTok?
. peTeHTar
. npoayBka
. 9KCTpaKT
. nepmeat
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2) MNpumepbl 3akpbIThiX BonpocoB (cM. pasgen 20.1.2)

3apaHusa pasgena 20.1.2 n 20.3 MoryT 6bITb MCNONB30BaHbI NPY NPOBEAEHMN ONArHOCTUYECKNX
paboT C uenbio OLEHKM OCTaTOYHbIX 3HaHWUI NO pe3ynbTaTam OCBOEHWUS AUCUUMIVHBI.




