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1 Heau v 3a1a4u U3yYeHUs! JUCHTUNTIMHBI

1.1 leab TUCHUNIHHBI

N3ydyeHre COBpEMEHHBIX 3JICKTPOMEMOpPAHHBIX IPOIECCOB M TEXHOJIOTHH, B
OCHOBE KOTOPBIX JIeXKaT (PyHIaMCHTAIbHBIC 3HAHUS B 00JIACTH JICKTPOXUMHUH.

1.2 3apaumn AUCHUIINHBI

- chopmupoBaTh 3HaHHUS 00 OOMIMX, CIENM(PUUSCKUX M YaCTHBIX 3ajadax
COBPEMEHHBIX 3JIEKTPOMEMOPAHHBIX MPOIECCOB U TEXHOJIOTUH;

- 00ecreynTh YCBOCHUE TEOPETUUYECKUX OCHOB (DYHKIITMOHHPOBAHUS COBpE-
MEHHBIX JIEKTPOMEMOPAHHBIX MPOIIECCOB;

- chopMHUpPOBATh MPECTABICHUA O MPHUHIMIIAX BBHIOOpAa W peanu3aliul co-
BPEMEHHBIX JJIEKTPOMEMOPAHHBIX MPOIECCOB M TEXHOJIOTWN IJIsl PEIIeHUs pas-
JUYHBIX HAYYHO-TEXHUYECKHX 33]1a4;

- IPUBHUTH HABBIKK BHIOOPA METOJIOB UCCIICIOBAHUS, a TAK)KE MPEACTABICHUS
pe3yabTaTOB HAYYHBIX MCCIEAOBAHUN Mepe HaydHBIM COOOIIECTBOM U B HAyYHO-
NOMYJISIPHOM BHUJIE, B TOM YHCIIE, JUIsl TPAHCIALMKA TOJYYSHHBIX 3HAHUM TOCpe/I-
CTBOM CPEJICTB MacCOBOM MH(MOpMAITUH;

- MIPUBUTH HABBIKM KCIIOJIB30BAaHUS MOJYYEHHBIX 3HAHUW B 00JacCTH COBpe-
MEHHBIX 3JIEKTPOMEMOPAHHBIX MPOIIECCOB U TEXHOJOTUM, a TAKKE CMEXHBIX JIUC-
UTUTH U1 pa3paOOTKH HOBBIX JIEKTPOMEMOpPaHHBIX MPOILIECCOB U PACIIUPEHUS
cdep ux MpUMEHEHUSI.

1.3 Mecto aucuuniaunbl B cTpykrype OOII BO

HuctumimHa «CoBpeMEHHbIE 3JEKTPOMEMOpPAHHBIE MPOLECCHl U TEXHOJIO-
TMW» OTHOCHUTCS K 00s3aTelbHBIM JMCLMITIMHAM BapuUaTUBHOM yactu Onoka bl
" NMuctummael (Moxynn)" OOIT BO nanpasnenust 04.06.01 «Xumuueckue HayKu,
HAIPABJIEHHOCTh DJieKTpoxuMus. M3ydyenuto aucuuiuinebel « COBpEMEHHBIE 3JIEK-
TpOMEMOpaHHbIE MPOLECChl U TEXHOJOTHMM» JIOJHKHO MPEANIeCTBOBATh M3yUYEHUE
TaKUX AUCIHUIUIMH, Kak «Jlormka W MeTomojorusi HayyHOro mno3HaHus», «Ho-
CTPaHHBIN S3BIK B CHENUATBLHOCTHY U «DU3UKOXMMHS MOHOOOMEHHBIX MaTepua-
70B». JlaHHAs TUCLMIUIMHA SIBISIETCS OCHOBOM NJII U3YUYEHHUS TUCHUIUINHBI «DyH-
JTaMEHTaJIbHbIE€ OCHOBBI MHTEHCU(PUKALUA MEMOPAHHBIX TPOLIECCOB.

1.4 TlepeyeHb NMIAHMPYEMBIX Pe3yJabTATOB O0y4YeHHMSl MO JAMCLHHUIIMHE
(MOIyJ/I10), COOTHECEHHBIX € IUIAHUPYEMbIMM pe3yJibTATaMH OCBOEHHUsI 00pa-
30BaTeJbHOM POrpaMMbl

[Ipouecc u3ydeHUs] MUCHUIUIMHBI HamNpaBieH Ha (POPMHUPOBAHUE CIEAYIO-
mux kommereHuu: OIIK-1: TTK-1.

No Nunexc | ConpepkaHue KoMrie- B pesynbprare uzydeHus: yueOHON AUCIUTUIAHBI
. 1; KoMIie- | TeHuuu (i e€ ya- o0ydaromuecs: JOIKHbI
" | TeHIMM CTH) 3HATh YMeTh BJIaJleTh

1. OIIK-1 | CiocoOHOCTBIO caMoO- | OCHOBHbIE 3a-

CTOSATEIBHO 0Cy- | KOHOMEPHOCTH

LIECTBJIATh  HAY4YHO- | MPOTEKAHMS

HCCIIEA0BATENBCKYIO ANEKTPOMEM-

JeSITEIbHOCTh B COOT- | OpaHHBIX MPO-




Ne Nunexc | ConpepkaHue KoMiie- B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
LI KOMIIe- TeHUHH (Uu e€ ya- 00ydaromuecs: JOKHbI
TEHLIUU CTH) 3HATh yMeTh BJIA/IETh
BETCTBYIOLIEM  IPO- | LIECCOB
¢deccuonanpHolt  00- | (Lngp: 3
Jactd ¢ ucnojb3oBa- | (OIK-1) — 3)
HHUEM  COBPEMEHHBIX
METOZI0B  HCCIeA0Ba-
HUSA ¥ UH(DOpPMAIOH-
HO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
2 [1K-1 CrocoOHOCTBIO TPHU- | OCHOBHBIE 3Ta- | ONMPEAENATh U | HAaBbIKAMU HC-
MEHSITh OCHOBHBIE | TIbI pa3pabOTKH | 0OecreYnBaTh | MOJb30BAHMS
MIPUHIIMIIBI, TEOPUU M | COBPEMEHHBIX | YCIOBUS, HEOO- | COBPEMEHHBIX
KOHIICTIIIII COBpE- | AIEKTPOMEM- XOIUMBIE  JUISl | MOCTHOKEHHM B
MEHHOM  DIIEKTPOXHU- | OpaHHBIX TeX- | ONTHUMAJIBHOTO | O0JIACTU DJIEK-
MUM ISl PEIICHMs | HOJOTUH U | MPOTEKAHUS TPOXMMHUH, A
(GyHIaMEHTAIbHBIX M | TPOIECCOB 3JEKTPOMEM- TAKKE  CMEX-
MPUKIIAAHBIX 33124 (IIudp: 3 | OpaHHBIX TIPO- | HBIX IUCIIH-
(IIK-1)-1). IIECCOB IUIMH IS pas-
(IMudp: Y | paboOTKH HOBBIX
(IMTK-1)-1) TEXHOJIOTHIi
(IIngp: B
(IIK-1)-1)

2. CTpyKTYypa U coJep:kaHue TUCHUILINHBI

2.1 Pacnpeaesienue Tpy10€MKOCTH IMCUMIIIMHBI 10 BUAAM padoT

OO6mrast Tpya10EMKOCTh TUCHIUTIINHEI cocTaBisieT 3 3ad.en. (108 wacom), ux
pacripeiesieHue 1o BujiaM padoT MPeACTaBICHO B TaOIulIe

Ounas ¢oopma obyuenus

Bun yuebHoit paboTbl Bcero Kypc
4acoB (uacer)
2
AyIuTOpHBIE 3aHATHS (BCET0) 108 | 108
B ToM uucne:
3aHATHS JIEKIIMOHHOTO THUIIA 8 8
3aHATUS CEMUHAPCKOTO TUTA (CEMUHAPBI, TPAKTUYCCKHE 6 5
3aHATHA)
JlaGopaTopHble 3aHATHUS 16 16
CamocrosiTesibHas padora (Bcero) 78 78
B Tom uncie:
IIpopabomxka yuebHnozo (meopemuueckoco) mamepuand 16 16
Buvinonnenue unousuoyanvhuix 3a0anuti (n0020moexa co- 42 42
00WeHUll, npezenmayuti)
Pechepam - -
Ilooecomoska k mekyuemy KOHmMpPOIIO 30 30
IpomexxyTounas atrectanuu (3a4er) - -




OO0mas TpyA0eMKOCTh

Jac 108

3a4. eJl. 3

2.2 CTpyKTYpa IUCHUILINHBI
Pacnipenenenne BuaoB yueOHOI paOOTHl U UX TPYAOEMKOCTH IO pazziesiaMm
JUCIUTIIAHBI.
Ounas ¢opma 0byuenus

KomnunuectBo yacoB

Ne
CamocTosiTeIpHast
pas- HaumenoBanue pazienon AynuTtopHas pabota
Bcero pabota
Jena
J I3 | JIP
1 2 3 4 5 6 7
1 CoBpemeHnHble MEMOpaHHbIE IIPOLECCHI 20 5 18
' KaK albTEPHATHBA «IEPHOM» XUMUH.
DeKTpoMeMOpaHHbIC TEXHOJIOTHU
2. OUMCTKH, Pa3/AEICHUS U KOHLEHTPUPO- 32 2 2 8 20
BaHUS BEIIIECTB.
DIIEKTPOXUMHUYCCKHE TTPOIIECCHI U SB-
3. JICHHUSI, JIS)KAIIUE B OCHOBE COBPEMCH- 28 2 2 4 20
HBIX MEMOpaHHBIX TEXHOJIOTHH.
Ocankoo0pa3oBaHue U OTpaBIIEHUE
4. 3apsDKEeHHBIX MEMOpaH B COBpEMEHHBIX| 28 2 2 4 20
IIEKTPOMEMOPAHHBIX TEXHOJIOTHUSX.
Bceeo: 108 8 6 16 78
2.3 Conep:kaHue pa3iejoB IMCHUILIMHBI
2.3.1 3aHsATHS JeKIUOHHOT 0 THIIA
Haumenosanue dopma TeKyIIero
Ne Conepxanue pasaena P Y
pasnena KOHTPOJIS
1 2 3 4
1. | CoBpemMeHHBIC MeM- | BBenenue. DKonOruyeckue M 3KOHOMHYE- | YCTHBIN OMpocC
6paHHBIe MPOLIECCHI KaK CKHEC NPCANOCHIIKHU JJIA MEPEX0Ja K HOBbIM
ANbTepHATHBA «a&pHOiy | PECYPCO- H AHEProcOeperaroIM TEXHOIIO-
MU rusM. [IpuMepsl peanm3anuu HOBBIX JHEP-
’ ro- U pecypcocOeperaronmx 3IeKTPOMEM-
OpaHHBIX TEXHOJIOTUH B XMMHYECKOW MpO-
MBIIIVICHHOCTH U CMEXHBIX 00JIaCTsIX.
2. | DuexTpoMeMOpaHHbIC Konctpykiuu snekTrpoMeMOpaHHbIX MOJTY- VYcrHbIH onpoc
TEXHOJIOTUU OYHUCTKH, Heﬁ, NpeAHA3HAYCHHBIX IJId OYHUCTKHU, pa3-
pasleNenns M KoHueH- | AC/ICHUS M KOHIEHTPHPOBAHHS BEIIECTB.
Wx nmpeumymiectBa u HegoctaTku. OnTH-
TPUPOBAHUS BEIIECTB.
MaJIbHBIC YCIIOBHS peaTH3aIH dJICKTPO-
MeMOpaHHBIX TpoleccoB. X TOCTOMHCTBA
1 HEIOCTATKH.




HanmenoBanue ®dopma TEeKyIIEero
No Coneprxanue paszena
paznena KOHTPOJIS
1 2 3 4
3. | DIeKTpOXUMHUYECKHE MexaHu3Mbl IEpEHOCa MOHOB U BOJIbI B VYcrHbIl onpoc
MPOLECCHl U  SIBJICHUS, MeM6paHHBIX CUCTEMAX B YCJIOBUAX IIPOTEC-
KA B OCHOBE co- | KAHHMSA JICKTPHYECKOrO TOKA. Ocobennoctu
pealin3aiuu IeKTPOMEMOPaHHBIX MPOIleC-
BPEMEHHBIX ~ MeMOpaH- . .
. COB B IHIIEBOM, (hapMaIieBTHIECKOH Tpo-
HBIX TCXHOJIOTHH. MBIIIJICHHOCTH U B MEJIUIIUHE.
4. | OcagkoobOpazoBanue wu | OcobeHHOCTH (HYHKIIMOHUPOBAHUS 3aps- VYcTHBIN onpoc
OTpaBJICHUE 3apsKeH- KCHHBIX MeM6paH B MHOI'OKOMITOHEHTHBIX
HBIX MemOpaH B coppe- | PACTBOpax. MexaHu3MbI IPOLIECCOB OCAI-
K00Opa30BaHUs ¥ OTPABIICHUS MEMOpaH.
MEHHBIX  3JIEKTPOMEM-
OpaHHBIX TEXHOJIOTHUSX.
2.3.2 3aHATHS CEMUHAPCKOTO THIIA
Haumenosanue dopma TeKyIero
No Coneprxanue paszena p ym
paznena KOHTPOJIS
1 2 3 4
1. | DnexrpomemOpaHHbIE [IpuHnMns! BEIOOpa ONTUMAIBHBIX TEXHO- TectupoBanue,
TEXHOJOTWH  OYHCTKH, | JIOTUH OYHUCTKH, PA3/IC/ICHUs. ¥ KOHIEHTPU- | PEIIEHUE CUTYa-
pasjielleHus U KoHien- | POBaHNA BELIECTB B 3aBUCHMOCTH OT KOH- LMOHHBIX 3a/1a4
KpEeTHBIX ycioBuid. [ uOpuansie MeMOpaH-
TPUPOBAHUS BEIIECTB.
HBIE TEXHOJIOTUU C TPUMEHEHHEM DJIEKTPO-
MeMOpaHHBIX Moynel. Pemenue cutyanu-
OHHBIX 3aJ]1a4
2. | DIEKTPOXUMHYCCKHE Juddy3uonHble, MUTPAalIMOHHBIC, KOHBEK- VYerHbIl onpoc
[poLEeCcChl U  SBIICHUS, TUBHBIC U CMCIIAHHBIC MCXaHU3MBbI TPAaHC-
JIeKAIAe B OCHOBE co- | 1OPTa HOHOB H BOJIBI B ANEeKTpoMeMOpaH-
HBIX MOJYJISIX. BIusiHue TOKOBBIX PEKUMOB
BPEMEHHBIX  MeMOpaH-
. Ha 3()(pEeKTUBHOCTB HIEKTPOMEMOPAHHBIX
HBIX TEXHOJIOTH. IPOIECCOB.
3. | OcankoobOpa3oBanue U | XHUMHUYECKHE OCHOBBI 00pa30BaHUS MaJIO- VYcrHblil onpoc
OTpaBIIEHUE 3apsiKEH- PaCTBOPUMBIX BCHICCTB Yy HOBerHOCTeﬁ n
HBIX MeM6paH B coBpe- | B o0BbeMe 3apsKEHHBIX MEMOpaH B yCIOBH-
SIX MPOTEKAHUs EKTprUieckoro Toka. Cro-
MEHHBIX  DJICKTPOMEM-
5 cOOBI MPOJIEHUSI CPOKA CITYKOBI 3apsHKEH-
PAHHBIX TEXHOMOTHAX. | gy MeMOpaH B 2IEKTPOMEMOPAHHBIX IPO-
1eccax.
2.3.3 JlabopaTopHbIe 3aHATHS
Haumenosanue dopma TeKyIIero
No HanmenoBanme mabopatopHbIx paboT p ym
pasznena KOHTPOJIS
1 2 3 4
1. | DnexkTpomMeMOpaHHbIE OOGecconuBaHue BOJHBIX PaCTBOPOB MeTO-  |3amuTa 1abopa-
TEXHOJIOTUU OYHCTKH, JOM JJICKTpOAuaJIn3a. TOpHOﬁ pa60TBI

pa3aeineHuss U KOHLEH-

[IpenenbHOE KOHIIEHTPUPOBAHUE BOJTHBIX
pacTBOPOB.

3ammra mabopa-
TOPHOU PabOTHI
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Ne Hanverosanue HanmenoBanue 1a00paTopHBIX paboT Popwma Tekymero
paszzuena KOHTPOJISI
1 2 3 4
TPUPOBAHUS BEILIECTB
2. | DIIEKTPOXUMHUYCCKUE Omnpenenenne BkiIanoB dddexra sx3anpra- |3ammra gadbopa-

IpolecChl ¥ SIBNGHHs, | MU IPEACIBHOrO TOKA, IPABUTALHOHHON H | TOPHOI paboThl
AJIEKTPO- KOHBEKILIMU B CBEPXITPEICIbHBIN
MacCCOIEPEHOC.

JeXKallue B OCHOBE CO-
BPEMEHHBIX ~ MeMOpaH-
HBIX TEXHOJIOIUH.

3. | OcagkooOpa3oBanue u | M3ydenwue mpoiecca ocagkooOpa3oBanus B |3amuTa 1adbopa-
OTpaBIICHHE  3apsUKeH- | TPOLECCE DIIEKTPOIMATH3a IPUPOIHBIX TOPHO# paboThI

HBIX MeMOpaH B cospe- | BOA-

MCHHBIX QJICKTPOMEM-

6paHHBIX TEXHOJIOI'UAX.

2.3.4 IlpumepHasi TeMAaTHKAa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTbI HE IPETyCMOTPEHBI YUEOHBIM IIJIAHOM

2.4 TlepevyeHb yueOHO-METOANYECKOT0 00ecTeYeHusl 1JIs1 CAMOCTOSITe Ib-
HOI padoThI 00YYAKIIMXCH MO0 JUCHHUILINHE (MOXYJIIO)

CaMmocTosTenbHast paboTa acUpaHTOB MPOBOAUTCA B (JOpME M3YYEHHUS OT-
JENBHBIX TEOPETHYECKUX BOIPOCOB IO IPEIAracMou JIMTEpaType M CaMOCTOs-
TEJIBHOTO pEelIeHUsl 3a1ady ¢ JaJbHEWIIMM KX pa300poM WU OOCYKIEHHEM Ha
ayJIMTOPHBIX 3aHATUAX. BO Bpemsi caMOCTOATENbHON MOATOTOBKH OOy4aroliuecs
obecrnieuensl aoctynoMm k cucteme MY JIJI Kyol'Y, noctynom uepe3 MHTepHer k
uHpOpMaIMOHHO-aHATMTHYeCKUM Oazam manHbix PHHIL m Scopus, a Takxke K
OubroTeYHbIM (QoHaaM (dJIeKTpoHHas OuOimoTreka muccepranuii PI'b, Dnek-
TpoHHast OuOmmorexka grebennikon.ru, MHdopmanmonHsle pecypchl KOMITAHUH
«Nurerpym-Texno», Hayunbie 6a3pl komnanuu «Vct Bero Madopmerimn CepBu-
cuz, Muk», ObJ] komnannun EBSCO, Hayunsie ai. xxypHansl SAGE, DnekTtponHas
OoubnuoreuHast cucreMa uzaarenbcTBa «Jlanby, DnekrpoHHas kouiekuus Okc-
dopackoro Poccutickoro ®ouma u ap. )

ObecnieueHne 00yyarOIUXCsl THBAIUIOB U JIUI] C OTPAHUYEHHBIMH BO3MOXK-
HOCTSMHU 3JI0POBBSI Y4eOHO-METOAMUECKUMU PEeCcypcaMu OCyIIecTBIsieTcsl B (op-
Max, aJallTHPOBAHHBIX K OTPAHUYEHUSM UX 310POBBS.

[TepedyeHs yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIUILTAHBI 10

HanmenoBanue o
No BBITIOJTHEHUIO CAMOCTOSTEIHHOU paboThI
pazaena
1 2 3

1.Cospemennnie Mem-| 1. Pourcelly, G., Nikonenko, V.V., Pismenskaya, N.D. and Ya-
opaunsie  mporeccer| oslavtsev, A.B. (2012): Applications of charged membranes in
separation, fuel cells and emerging processes. In: lonic Interac-
tions in Natural and Synthetic Macromolecules, Eds. Ciferri, A
and Perico, A. (Hoboken, NJ: John Wiley & Sons, Inc.), 761-

816. (MY JI KyOI'Y, - 6a3a nH(pOpPMAIMOHHBIX TOTPEOHOCTEH,

7

KaK albTEpPHATHBA
«4E€PHOMN» XUMHUH.




http://infoneeds.kubsu.ru/; 6ubmuoreka xkadeaps GU3XUMUN
Ky6I'Y).

2. Seung-Hyeon Moon and Sung-Hyun Yun Process integration
of electrodialysis for a cleaner environment, Current Opinion in
Chemical Engineering, 4 (2014) 25-31 (MY 1J1 Ky6I'Y, mo-
crynHa B MaTepaer www.sciencedirect.com
http://dx.doi.org/10.1016/j.coche.2014.01.001)

|nekTpomeMOpaHHbIE
TEXHOJIOTUU OYUCTKH,
pasneneHus M KOH-
LEHTPUPOBAHUS  Be-

meCTB.

1. Pourcelly, G., Nikonenko, V.V., Pismenskaya, N.D. and Ya-
roslavtsev, A.B. (2012): Applications of charged membranes in
separation, fuel cells and emerging processes. In: lonic Interac-
tions in Natural and Synthetic Macromolecules, Eds. Ciferri, A
and Perico, A. (Hoboken, NJ: John Wiley & Sons, Inc.), 761-
816. (MY IJI KyoI'Y, 6ubnuoteka kadeapbl GU3XUMHAH
Ky6I'Y).

2. Brian Bolto, Manh Hoang, Thuy Tran Review of piezodialy-
sis — salt removal with charge mosaic membranes, Desalination
254 (2010) 1-5. (MY IJI KyoI'Y, Scopus)

| DNeKTpOXUMHUYECKHE
IIPOLIECCHI U SIBJICHUS,
Jexale B OCHOBE
COBPEMEHHBIX  MEM-
OpaHHBIX  TEXHOJO-

THH.

1. Youri Gendel, Alexandra Klara Elisabeth Rommerskirchen,
Oana David, Matthias Wessling. Batch mode and continuous
desalination of water using flowing carbon deionization (FCDI)
technology, Electrochemistry Communications 46 (2014) 152—
156. (MY 1JI KyoI'Y, oubnmoteka kadeapsr puzxumun Kyol'Y)
2. Nikonenko V. V., Yaroslavtsev A. B. and Pourcelly G. Ch. 9.
lon Transfer in and through Charged Membranes: Structure,
Properties and Theory / in: lonic Interactions in Natural and
Synthetic Macromolecules. ED. 1. / Edited by Alberto Ciferri
and Angelo Perico / New Jersey. - John Wiley & Sons. - 2012. -
P. 267-236. (MY IJI Ky6I'Y, 6ubnmmoTeka kadenpsl Gu3XuMuu
Ky6I'Y)

|OcanxoobpazoBanue
U OTpaBJeHUE 3aps-
KEHHbIX MeMOpaH B
COBPEMEHHBIX  DJIEK-
TPOMEMOPAHHBIX
TEXHOJIOTHUSIX.

1. Sharif Ibeid, Maria Elektorowicz, Jan A. Oleszkiewicz Elec-
tro-conditioning of activated sludge in a membrane electro-
bioreactor for improved dewatering and reduced membrane
fouling Journal of Membrane Science, 494 (2015) 136-142
(MY I KyoI'Y, Scopus)

3. O0pa3oBare/ibHbIE TEXHOJIOTHH
[Ipu peanmzarnuu y4eOHOW pabOTHI MO OCBOEHHUIO Kypca «CoBpeMEHHBIC

AIEKTPOMEMOpaHHBIE TTPOIIECCH M TEXHOJIOTUMY HCTIOIB3YIOTCSI COBPEMEHHBIE 00-
pPa30BaTENIbHbIE TEXHOJIOTUU:

. nHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOIOTHH;
. MPOEKTHBIE METO/IBI O0yUYCHUS;

. UCCIIEIOBATENLCKUE METO/IbI B 00YUECHHH;

. npo0emMHoe 00yUueHue.

VYcnenHoe ocBoeHUE MaTepualia Kypca npeanoyiaraeT 00IbIIyl0 caMoCTOos -
TeJIbHYIO pabOTy acCIUpPaHTOB M PYKOBOJICTBO 3TOM pabOTOM CO CTOPOHBI Mpernoia-
BaTelsl.

st hopMupoBanus npodecCuOHANbHBIX KOMIIETEHIIUNA B MPOIECCEe OCBOE-

HUSL Kypca HCIOIB3YETCS TEXHOJOTUs MpodeccruoHaIbHO-pa3BUBAIONIET0 o0yye-
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HUS, IPEIyCMAaTPUBAIOIIAsl HE TOJBKO IE€pelady TEOPETUUECKOTO MaTepruana, HO U
CTUMYJINPOBAHUE U PA3BUTUE MPOAYKTHUBHBIX MTO3HABATEIbHBIX JICHCTBUU CTYICH-
TOB (Ha OCHOBE ICHXOJIOTO-TIEJArOTUYECKON TEOPUH MO3TAMHOIO (OPMHUPOBAHUS
YMCTBEHHBIX JICHCTBU).

Bun 3anarus Hcnonbp3yemble MHTEpaKTHUBHBIE 00pa30oBaTelIbHbIC KonuuecTtBo
(JI, I1P, JIP) TEXHOJOTHH JacoB
JI Jlexuus-6ecena, METO/I MOMCKA OBICTPBIX pemieHui B | 6
rpymnmne
11P [TpoGnemMHBbIi ceMuHap 6
JIP Pabota B ManbIX rpynnax 12
HUmoeo: 24

I[JDI HHBAJINAOB U JIUI[ C OTPAaHNYCHHBIMH BO3MOKHOCTSAMM 3I0POBbS pCain-
3YIOTCA HWHIWBUAYAJIbHBIC O6p&30BaTCHBHBI€ TCXHOJIOT'HMHU, KOTOPBLIC IT103BOJIAIOT
MMOJHOCTBIO MHAUBUAYAJIU3HUPOBATH COACPIKAHUC, MCTOAbI U TCMIIbI qu6HOﬁ AC-
TCJIbHOCTH MHBAJINAA, BHOCHTH BOBPCMA HCO6XOI[I/IMBI€ KOPPCKOHH KaK B ACATCIIb-
HOCTb CTYACHTA-UHBAJIN A4, TaK U B ACATCIIBHOCTD IIPCIIOAaBaATCIIA.

4. ®oH/ OLEHOYHBIX CPEACTB /JIA NMPOBeJAeHHs] TEeKYylleil M MPOMEeXKYy-
TOYHOM aTTecTAllUN ACTIMPAHTOB

TunoBble KOHTPOJIbHBbIE 32/IaHUS WM HHbIe MaTePHAJIbI, HE0OX0IMMbIe
JAJIS1 OLeHKH 3HAHMi, YMEHUH, HABBIKOB U (MJIM) ONBITA AESTEIbLHOCTH, Xa-
PAKTEPHU3YIOIIHX 3TANbI (POPMHUPOBAHUS KOMIIETEHIUI B MpoLecce 0CBOCHUs
00pa3oBaTeJIbHOM NMPOrPaAMMBbI

JleKIInoOHHBIE 3aHATHSA

Bomnpocsl a1 ycTHoro ompoca mo pasaeny «CoBpeMeHHbIe MeMOpPaHHbIE

MPOLECCHI KAK AJIbTEPHATHBA «4EPHO» XUMHUID)

1. B 4em OCHOBHBIE PA3TUUUS MEKIY «UYEPHON» U «3ETCHOM» XUMUECH?

2. Kak mpoucxoauT nepexo]] Ha «3eJIeHbIey» TexHoJoruu B Poccun?

3. UeM 00ycioBJIeH Mepexoa K HOBBIM PECypco- M 3HEprocOeperaroium MeM-

OpaHHBIM TEXHOJIOTHSIM B CTpaHaX C PA3BUTHIMU SKOHOMUKAMU?

[IepeuricinuTe OCHOBHBIE TPUHIIUIIBI «3€JICHON) XHUMUH.

Kakue u3 mpuHIUIIOB «3€JIEHON» XUMHUU MOTYT OBITh PEAIM30BaHbI B DJIEKTPO-

MEMOpPaHHBIX TEXHOJIOTHUSX ?

6. Pacmmdpyiite Tepmun ZLD. KakoBo mMecTo 35ekTpoMeMOpaHHBIX MPOIECCOB
115 peanuzanuu ZLD TexHomoruii?

7. TlosicHuTe TepMUH «TUOPUIHBIE MEMOpPAHHBIE TEXHOIOTHN?

ok

Bomnpocel Ui YCTHOT0 onpoca no pasjaeny «JeKTpoMeMOpaHHbIe TeXHOJI0-
TUM OYMCTKH, Pa3jejieHlsl U KOHIIEHTPUPOBAHMS BelIeCTB

1. Yewm oTIHUYAIOTCS AIEKTPOJIHU3EPHI U DJICKTPOIUATIA3ATOPHI?

2. KaxoBbI IOCTOMHCTBA U OTPAHUYEHHUS TPAAUIIMOHHOTO 3JIEKTpoiManu3a’?



3. KakoBbl OCHOBHBIE TPEH]IbI COBEPIIICHCTBOBAHMS MEMOPAHHBIX MAKETOB DJICK-
TPOJINATU3ATOPOB?

4. Ilepeuncnure nmapaMeTpbl MHEPTHBIX CIIEHCEPOB, KOTOPHIE OMPEESIOT UHTECH-
CUBHOCTb Tpoliecca 00€cCOIMBaHus B TPAAUIIMOHHOM 3JIEKTPOIUATN3E.

5. Tlouemy 11st OCYIIECTBIEHUS JIEKTOJCHOHU3AIMN UHEPTHBIE CIIEHCEPHI 3aMe-

HSIIOT HOHOOOMEHHBIMU ?

KakoBbI OCHOBHBIE KOHCTPYKIIMM HOHOOOMEHHBIX CTieicepoB?

7. KakoBbpl mpeuMmyliecTBa M HEJOCTATKHM MEMOPAHHBIX METOJOB MOJYyYCHUS
AIEKTPOIHEPTUU?

o

Bomnpocs! 1J151 yCTHOT0 onpoca no pasjaenay «JIeKTPoXuMuiecKne mpouecchbl u

SIBJICHMNS], JIe:KallMe B OCHOBE COBPEeMEHHBIX MEMOPAHHBIX TEXHOJIOTHII»

1. B 4em CyTh U KaKOBBI JIBHXKYIIHE CHIIbI TU(PPY3NOHHOTO TPAHCIIOPTAa HOHOB?

2. B 4eMm cyTh 1 KakOBBI IBHOKYIIE CHITBI AIEKTPOMHTPAITMOHHOTO TPAHCIIOPTA HOHOB?

3. B ueM cyTh B KaKOBBI ABHKYIIHE CHUIIBI KOHBEKTUBHOTO TPAHCTIOPTA HOHOB?

4. KakoBa pojib XMMUYECKUX PEAKIUi B 3JIEKTPOMEMOpPAHHBIX MpoIleccax, pea-
JU3YyEeMbIX B (papMalieBTUUYECKON U MUIIEBOU MPOMBIITUICHHOCTH?

5. [IloueMy mjist TUX BUIOB MPOMBIIIJIEHHOCTA K MEMOpaHaM MPEIbABISIIOT MO-
BBIIIICHHBIE TPEOOBAHMUSI?

6. HasoBute uzBectHbie BaM anexTpoMeMOpaHHbIE MPOIECCHI, KOTOPHIE UCIIOJIb-
3YIOT B MEJIMIIMHE.

Bomnpocs! 1151 yecTHOr0 onpoca no pasaeny «Ocaakoo0pa3oBaHue U OTpaBJieHHe

3aps2KeHHbIX MEMOPaH B COBPEMEHHbIX 3JIeKTPOMEeMOPAHHBIX TEXHOJIOTHAX))

1. Hwmerot au 35eKTpoMeMOpaHHbIE METO/IbI KaKUe-JIM00 OrpaHuYeHUS?

2. C xakumu mpoOiemMamMu CTaJIKUBAIOTCS T€, KTO IMBITAETCS 3aMEHUTH TPAIUIIH-
OHHBIE TEXHOJIOTUH AIIEKTPOMEOpaHHBIMU?

3. Kakwue BemniecTBa B HAaMOOJbIIEH CTEIICHH COKPAIIAIOT KU3HECHHBIN [TUKI MEM-
OpaH u mouemy?

4. Tloyemy nbBUHAS JTOJISI HAYYHBIX MTyOJUKAIMi B 00JaCTH MEMOPAH MOCBSIIIICHA
60pr0e ¢ ocagrooOpa3oBaHUEM U OTPABJICHUEM MeMOpaH?

5. Kakue Mepbl Bbl IpeANPUHSIIN Obl, YTOOBI YBEJIMUYUTH KU3HEHHBIN ITUKII MEM-
OpaH npu nepepadboTke MHOTOKOMIIOHEHTHBIX pacTBOPOB?

CemuHapcKkue 3aHATHS

IIpumep TeCcTOBOrO 3aJaHUA MO pasfeny «IJIeKTPOMeMOpPaHHbIe TEXHOJIOTMH
OYHCTKHU, pa3/iejieHus 1 KOHIEHTPHUPOBAHUS BelllECTB)

1. Kakoe oTHomieHne pacctossaus Mexay xkuikamu ceTku () k ee Tommmune (h) siB-
JSI€TCSl ONTUMATbHBIM?

a) 1/h=1;

0) 3<lI/h<5;

B) I/h=8;

2. Kakoil u3 MOHOOOMEHHBIN CIIecepOoB 00eCleunBaeT MUHUMAJIbHBIN «BBIOPOC
cosm»?
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a) CMEIIIaHHBIN MOJMCIION KATUOHO- U aHHOHOOOMEHHOM CMOJIHI,

0) MoaucI0i aHHOHOOOMEHHOM CMOJIHI;

B) MOHOCJIOM KaTHOHO- 1 aHHOHOOOMEHHOM CMOJIHI;

r) OUMoJsipHas BCTaBKa U3 KATHOHO- 1 aHHOHOOOMEHHBIX BOJIOKOH.

IIpumepsl CUTYallHOHHBIX 3324 MO pa3fely «JIeKTPpOMeMOpaHHbIE TeXHO-
JIOTMH OYHMCTKH, pa3/iejieHus 1 KOHIEHTPUPOBAHUS BelleCTB)

1.

Bam Hy)XHO 00ecreynTh HETPEPHIBHYIO ACHOHU3ALNIO pa30aBICHHBIX Pauo-
AKTUBHBIX CTOKOB, KOHLIEHTPALUA PAJUOHYKIUIOB B KOTOPBIX paBHAa 5 MI/I,
CKOPOCTh MOCTYIUICHHSI 3TUX CTOKOB paBHa 1 ky0. mM/4. Kakas xkoHCTpyKIius
MeMOpPaHHOT0 MOJYJISI M KaKue TOKOBbIE pexkuM Bl BeiOepeTe? Kakumu npuH-
nunaMmyd OyJeTe pyKOBOJCTBOBATbCS IMPHU BbIOOpE MEMOpaH W JAPYTHX KOH-
CTPYKLUMOHHBIX MaTEPUAIOB?

B cBs3u ¢ pacnpoctpanenueM Ha Poccuro eBpomeiickux HOpM Ha cOpoc pas-
OaBJIEHHBIX CTOKOB B OTKPBITBIE BOJOEMbI, BaM CpouHO HYKHO IOJIATh 3asBKY
Ha KOHKYpPC Hay4yHBIX MPOEKTOB. B 3asBke Bbl NOMKHBI IPEIIOKUTH U 000C-
HOBaTh CaMy0 3(PPEKTUBHYIO U IKOJIOTMUECKU 11€1eCO00pa3HyI0 TEXHOJIOTHIO
npenoTBpauieHust Takux copocos. Kakyto texnonoruto Bel npemnoxure? Ka-
KyIO JIOIOJHUTENIbHYI0 UH()OPMAILIMIO 3allpOCUTE Y MOTEHIMAIBHBIX 3aKa3uM-
koB? Ha kakue pazzenbl KOHKYpPCHOM TOKyMEHTalUu oOpartute oco0oe BHU-
MaHue?

Bompocs! 1UIs1 yCTHOTO 0Mpoca 1o pa3aeny «JJIeKTPOXUMHYECKHEe MPOLecchl U
sIBJICHMS1, JIe)KaIle B OCHOBE COBPeMEHHBIX MEMOPAHHBIX TEXHOJIOT i

1.

2.

6.

KakoBbl ABmkylue cuiibl AUQPEGY3UOHHOTO, AIEKTPOMUTPALIMIOHHOTO M KOH-
BEKTUBHOTI'O TPAHCIIOPTA HOHOB?

Kaknmu ypaBHEHUAMHY OHU ONHUCHIBAIOTCS ?

B kakux snekTpoMeMOpaHHBIX MpoLEeccax U MoYeMy HY)KHO YUUTHIBATh Iepe-
HOC BO/JIbI uepe3 MeMOpaHbl? KakoBbI MEXaHU3MBI 3TOTO TiepeHoca?

B kakux anekTpoMeMOpaHHbBIX MPOIeccax U MouYeMy HEOOXOAMMO CTUMYIIUPO-
BaTh 3JIEKTPOKOHBEKIIMIO WM ITPAaBUTALMOHHYIO KOHBEKIIUIO?

B kakoil cTeneHu U mo4yemy TOKOBBIE PEKUMBI BIMSIIOT Ha 3JIEKTpOMEeMOpaH-
HBIE TTPOLIECCHI?

Kaxkue TokoBbIe pexxrmMbl Bam n3BeCTHBI?

Bomnpocs! Uisi yCTHOTO ompoca 1o pasaeiy «Ocaakoo6pa3oBaHue U OTpaBJie-
HHE 3apsiKeHHbIX MeMOpaH B COBPEMEHHBIX 3JIEKTPOMEMOPAHHBIX TE€XHOJI0-
THSIX)»

1.

2.

KakoBbl TEOPETHUYECKUE OCHOBBI MPOIIECCOB OCAIKOOOPAa30BaHUSI B DIIEKTPO-
MeMOpaHHBIX cCUCTEMaX?

Kakum 00pa3om mporiecchl 0cakooOpa30BaHUs YUUTHIBAIOTCS B COBPEMEHHBIX
MOJICTLHBIX MPEACTABICHUSIX ?

[louemy B Hay4HOH JHTEpaType Uil ONMMCAHUS MPOIECCOB, CBSA3aHHBIX C CO-
KpalleHHeM CpoKa CITy>)kObl MeMOpaH HCIOJB3YIOT JBa TepMmuHa: Scaling u
fouling?
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o B

Kakune mexanu3Mbl oTpaBieHus MemOpaH Bam u3BecTHbI?

KakoBbl 0OCHOBHBIE CITOCOOBI OOPHOBI ¢ OTpaBICHUEM MEMOpPaH?

MOHO 1M CHM3UThH MPOLIECC OTPABJICHUS] MEMOpaH, Bapbupys TUAPOAUHAMU-
YECKHE U TOKOBBIE PEKUMBI?

JlaGopaTopHblie 3aHATHS

Bonpocsl k 1adopaTopHbIM padoTam
Jlabopamopnasa paboma: «Obecconruganue 800HbIX pACMBOPO8 MEMOOOM IJleK-

Mmpoouanu3a,

1. Kakue TpeOoBaHUS NPEABIBISIIOTCA K pacTBOpaM, KOTOpbIE IMOJAIOTCA Ha
AIEKTPOIUATU3HBINA MOJIYJIb 151 00€CCONMBAHUS.

2. Kak ocymiecTBiseTcs mpearnoAroToBKa TaKux pacTBOPOB?

3. Kak paccumntarh BBIXOJ MO TOKY, (pakTOop 0OecconMMBaHMs, SHEPTO3aTpaThl Ha
nporiecc obeccoiiBaHus?

4. Ilpu KakuX TOKOBBIX peXKHMaxX OCYIIECTBISETCS MPOIecC 00eCCOINBaHUS?

5. Kak npaBuiibHO BBIOpaTh 3TH PEKUMBI?

Jlabopamopnas paboma: «llpedenbHoe Konyenmpuposanue 600HbIX pACMBOPO8»

1. Kakue TpeOoBaHMsA NPEABABIAIOTCA K pacTBOpaM, KOTOpbIE MOJAIOTCA Ha
IIEKTPOAUATU3HBIN MOYJIb JUISl IPEIEIBHOTO KOHUEHTPUPOBAHUSA?

2. Kak ocymiecTBiseTcs mpearnoAroToBKa TaKux pacTBOPOB?

3. Ilpu KakMX TOKOBBIX PEKHMAaX OCYIIECTBISETCS MPOIECC MPeneIbHOr0 KOH-
LEHTPUPOBAHHUS?

4. Kak npaBuiabHO BBIOpaTh 3TH PEKUMBI?

5. Kak paccuurtarh sHeprozarpaThl Ha MHPOLECC NPEIETbHOTO KOHUEHTPUPOBA-

HUS?

Jlabopamopnas paboma: «Onpedenenue 6Kk1a008 3¢hghexma >K3anrbmayuu npe-
0ebHO20 MOKA, 2PASUMAYUOHHOU U INEKMPO- KOHBEKYUU 6 CEePXNpedeibHblll

MACCONEPeHocy.

1. Yro Takoe 3K3aIbTaIMs MPEASTbHOTO TOKa?

2. Tlouemy nnist oneHKH BKJIaga 3TOTo d(ddexra HyKHO U3MEPUTH MapIUaTbHBIN
TOK TI0 HMOHAM — TMPOAYKTaM JHCCOITMAIIMK BOJBI Ha TpaHUIlE MeMOpa-
Ha/pacTBop.

3. Kak pasnmenuTs BKIaAbl TPAaBUTAIMOHHOW KOHBEKIIMU W DJICKTPOKOHBEKIIUU B
MIEPEHOC NOHOB COJIN?

4. Kak ocymecTBISICTCSI TPOIECC H3YYCHHS MacCOOOMECHHBIX XapaKTEPUCTHK

QJICKTPOANAIIN3HBIX KaHAJIOB obeccoauBanus?

Jlabopamophnasa paboma: «H3yuenue npoyecca ocaoxkoodpazosauusi 8 npoyecce
INEKMPOOUATUZA NPUPOOHBIX BOOK.

1.

Kakue 31eKTpoXuMuyecKue METOAbI MO3BOJSIOT MPOCIEIUTh TUHAMUKY OCal-
KooOpa30BaHMs HA HOHOOOMEHHBIX MeMOpaHax?
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Kak oreHuTh pocT sHEpro3arpar u CHIKeHHe 3(H(PEKTUBHOCTH IEKTPOIUATIU-
3a, BRI3BaHHBIE 0CAIKOOOpPA30BaHNEM Ha MeMOpaHax?

Kak mpousBectu mpoliecc pereHepanuu MeMOpaH 3JIEKTPOXUMHYECKUM METO-
oM?

@oH/1 OLIEHOYHBIX CPEICTB /JIs1 MPOBeIeHUs NMPOMEeKYTOUHOI aTTecTa-
M 174 cryaeHrop O®0O

BOl'[pOCLI K 3a4€Ty.

1. OcHOBHBIE pazIUUMs MEXKAY «UEPHOI» U «3EJEHOID» XUMHUEH.

2. Ilpennockuiky mepexojia K HOBBIM PECYPCO- U HEProcOeperaronmm TeXHO-
JIOTHSIM.

3. OCHOBHBIE PUHITUTIBI «3ETCHONY XUMUH.

4. Kakue u3 NpUHIUIIOB «3€JICHON» XUMUU MOTYT OBITh pEaJM30BaHbl B 3JEK-
TPOMEMOPAHHBIX TEXHOJIOTUSAX ?

5. Compemennbie ZLD texHomorum.

6. I'ubpuaHsle MeMOpaHHbIE TEXHOJOTUU C IMPUMEHEHUEM 3JIEKTPOMEMOpaH-
HBIX MOJTyJIEH.

7. MeTozibl 00€3BpEKUBAHUS )KUIKUX HU3KO PAIMOAKTUBHBIX OTXOOB.

8. KoHcTpykius MeMOpaHHBIX MOIYJIEH ISl TPAAULIMOHHOTO 3IEKTPOANAIN3A.

9. HasnaueHue MHEPTHBIX CHEMCEpOB, pa3aeoINX MEMOPaHHbI.

10.KoHcTpyKimn MeMOpaHHBIX MOIYJICH AJIS DJIEKTPOICHOHU3AIIH.

11.Ha3naueHre MOHOOOMEHHBIX CIIEHCEPOB, Pa3ACNISIIONINX MEMOpPaHbl B MOY-
JSIX 17151 DJIEKTPOACMOHHU3AIU Y.

12.KoHCTpyKITMu MEMOpPAHHBIX MOJTYJICH JIJIsl TOyUYEHUS SJIEKTPOIHEPTUH.

13.MexaHu3MBbI ITepeHOCa HOHOB M BOJBI B MEMOPaHHBIX CUCTEMAaX B YCIIOBUSX
MPOTEKAHUS IEKTPUUECKOTO TOKA.

14 KoHcTpyKImu MeMOpaHHBIX MOAYJEH, TPUMEHSEMBIX B (papMalleBTUYECKON
Y ITUIIEBOM MPOMBILIJIEHHOCTH.

15.TpebGoBanus, npeabsBIseMble K MaTepHaliaM 3JIEKTPOMEMOPAHHBIX MOY-
Jiel, TPUMEHSEMbIX B MEIUIIMHE, (hapMaIleBTUYECKON U TMTUIIIEBON MTPOMBIIII-
JICHHOCTH.

16.KoHcTpyKIuu MeMOpaHHBIX MOJYJIEH, MPUMEHSEMBIX JUIsl TPEeaesbHOrO
KOHLIEHTPUPOBAHMS paCTBOPOB.

17.KoHCTpYKIIMM MEMOpPAaHHBIX MOJyJIeH, MPUMEHSEMBIX JJISi OCYIIECTBICHUS
MPOLIECCOB KOHBEPCHUU COJIEH B KUCIOTHI 1 OCHOBAHMSI.

18.0cobenHoctr (HYHKIMOHUPOBAHUS 3aPSHKEHHBIX MEMOpPAaH B MHOTOKOMIIO-
HEHTHBIX PacTBOpaX.

19.11pomnecchl, NpensTCTBYyOMMKE 0oJjiee MHUPOKOMY BHEAPEHUIO AJIEKTPOMEM-
OpaHHBIX TEXHOJIOTHI B IPOMBIIIJIEHHOCTb.

20.B kakux ciyyasix W 1MoyemMy BO3HUKAET OMACHOCTb BBIBOJIA M3 CTPOSI MEM-

OpaH 1 AJIEKTPOJOB B pe3yJibTaTe 0caaKoo0Opa3oBaHus?
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21.B kakux ciaydasx W Mo4emMy BO3HUKAET OMACHOCTHh BBIBOJIA M3 CTPOSI MEM-
OpaH B pe3yJIbTaTe UX OTPABJICHUS?

22.Cnioco6s1 60phOBI C 0CaTKOOOpa30BaHUEM.

23.MexaHu3Mbl OTpaBieHUs] MEMOpaH.

24.OCHOBHbBIE MEpbI, IpeANpUHUMAaeMble i1 OOpbObI C OTPABICHUEM MEM-
OpaH.

dopMa KOHTPOJIS I IPOBEICHUS ITPOMEKYTOUHON aTTECTAlMK IO JIUCIIN-
[UIMHE — 3Q4eET.
CtyneHTsl 00s13aHbI CIaTh 3a4€T B COOTBETCTBUM C PACITUCAHUEM U YUCOHBIM

IUTAHOM. 3ayeT sBJseTcs (POPMOM KOHTPOJISI YCBOEHUS CTYIEHTOM Y4eOHOM Ipo-
rpaMMBbl IO IUCLUILIMHE, BBIIIOJHEHUS JJAOOPAaTOPHBIX U KOHTPOJIbHBIX padoT. 3a-
YeT [0 MPOCIYIIaHHOMY KYpPCY MOKET OBITh BHICTaBJIEH Ha OCHOBAHUU OLICHKH JIe-
ATEIBHOCTHU CTYJIEHTa B CEMECTPE, @ UMEHHO - [0 TIOCEUIAeMOCTH JIEKIUH, pe3yib-
TaTaM BBIMOJIHEHUS 33JaHui U Ja00paTOpHBIX paboT. 3ammra J1JabopaTOpHBIX pa-
OOT OCyIIECTBISETCS MOCIE BBHIMIOJHEHUSI pabOThl HA OCHOBAHUU MPOBEPKU MUCH-
MEHHOTO OTYeTa M YCTHOTO W/WJIM MUCHBMEHHOTO OIMpOoca OOYYArOMIMXCS MO0 TeMe
nabopaTopHOil paboThl. /{15 monmydyeHus 3adera oOydaroMMiics TOJDKEH AaTh YAO-
BJIETBOPUTEIIbHBIE OTBETHI HA BCE BOMPOCHI.

Kpurepuu ouenku:

- OLIEHKA «3a4YTEeHO0»: CTYJCHT BJIAJCET TEOPETUUECKUMHU 3HAHUSIMU OCHOB
(YyHKIMOHUPOBAHUSI COBPEMEHHBIX 3JIEKTPOMEMOPAHHBIX MPOLIECCOB, TEMOHCTPHU-
pyeT OCHOBHBIE 3HaHUs 00 OOIIMX, ceNU(UUYECKUX M YACTHBIX 337adyax COBpe-
MEHHBIX 3JIEKTPOMEMOPAHHBIX MPOLIECCOB M TEXHOJOTUW; UMeeT chopMupoBaH-
HbIE€ TIPEJCTABICHUS O MPHUHIIMIIAX BHIOOpA U pealu3alii COBPEMEHHBIX AJIEKTPO-
MEMOpaHHBIX MPOLECCOB M TEXHOJOTUH [UIsl PELIeHHUs PAa3IMYHBIX Hay4dHO-
TEXHUYECKHUX 3a7a4.

- OlIEHKA «He 3a4YTEeHO0)»: MaTepuall He YCBOEH WJIM YCBOEH YaCTUYHO, OT-
CYTCTBYIOT II€JIOCTHBIE 3HaHUS 00 OOIIMX, cHeHU(PUUECKHX U YACTHBIX 3aJadax
COBPEMEHHBIX 3JIEKTPOMEMOPAHHBIX MPOLECCOB M TEXHOJIOTMM; CTYIEHT 3aTpy.-
HSIETCA B OOBSICHEHUM MPUHIIMIAX BHIOOpA M peau3alliid COBPEMEHHBIX 3JIEKTPO-
MEMOpaHHBIX MPOLECCOB M TEXHOJOTUH [UIsl pPELIeHHUs] PAa3IMYHBIX Hay4HO-
TEXHUYECKUX 3a7a4.

5. IlepevyeHb OCHOBHOM M JONIOJIHUTEIBHOM Y4eOHOI JTUTEPATYPHI,
HEe00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas1 TUTEpaTYypa
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slavtsev, A.B. (2012): Applications of charged membranes in separation, fuel cells
and emerging processes. In: lonic Interactions in Natural and Synthetic Macromol-
ecules, Eds. Ciferri, A and Perico, A. (Hoboken, NJ: John Wiley & Sons, Inc.),
761-816.
Springer, http://www.springerlink.com
ScienceDirect, http://www.sciencedirect.com/

Nudopmanmonno-ananutuueckue 6a3pl ganaeix PUHI[ um Scopus, a Taxke
oubnvoreunbie  GoHasl  (dMekTpoHHas — Ombnmorexka  amccepranmii  PI'B,
OnekTpoHHass  Oubnmoreka  grebennikon.ru, WMHbopmanuoHHBIE  pecypChl
komranuu  «MuTerpym-Texno», Hayunbie 0a3pi  kommanuu «Hct  Bbro
Nudopmeiia Cepsucus, Muk», 9bJ1 kommannun EBSCO, Hayunbie 3. sKypHabI
SAGE, OnekrpoHHas OubnuoTedHass CcHUCTeMa  M3JaTelabcTBa  «JlaHbY,
DnekrponHas koyutekius Oxkchopackoro Poccuiickoro ®@oxna u ap.)

/. Meroanueckue YKa3aHMs [JIA O0y4alOIIMXCA 10 OCBOCHHUIO
AUCHHUILIUHBI (MOIYJIs1)

CamocrosiTenbHas paboTa acmMPaHTOB OCYUIECTBISETCS B (hOpMeE U3yUCHUS
HAay4YHOW JIUTEpaTypbl, MyOJUKYEeMOU B BHICOKO PEHTHHTOBBIX MEPUOIUYECKUX U3-
JAHUSIX C JaJbHEHITUM pa300poM WM OOCYKACHUEM MPOUYUTAHHBIX cTaTel (B TOM
YHUCJIe HA MHOCTPAHHBIX S3bIKAX) HA CEMUHAPCKUX ayJIUTOPHBIX 3aHATUAX. BBIOOD
WHOCTPAHHBIX CTAaT€ M HUX TEPEBOJ MPOUCXOJUT B TECHOM COTPYAHUYECTBE C
MpernoiaBaresieM TUCHUIUINEbB «MHOCTpaHHbIN sA3bIK». BO BpeMs camocrosTelsb-
HOM TOATOTOBKM OOywaromuecss oOecreueHbl TOCTYIoM uepe3 MHTepHeT K WH-
dbopmanoHHbIM 0a3aM JaHHBIX U OMOIMOTEYHBIM (DOH/IAM BEIYIINX YHUBEPCUTE-
TOB.
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8. IlepeueHbr HH(POPMAIUMOHHBIX TEXHOJIOTMH, HCNOJb3yeMbIX MPH
OCYyIIECTBJIEHMH 00Pa30BaTEJILHOIO Mpoecca no AMCHUILInHEe (MOAYJI10) (Ipu
He00XO0IUMOCTH)

8.1 IlepeuyeHb HEOOXOAMMOI0 MPOTPAMMHOIO 00ecIeYeHust

Microsoft Windows 8, 10

Microsoft Office Professional Plus

Cnenmanu3upoBaHHasi aBTopckast 6a3za naHHbIx «ED-manager» (mpemocTtaB-
JISACTCSA HpCl’[OI[aBaTeJICM).

8.2 IlepeyeHb HEOOXOAMMBIX HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

Scopus, http://www.scopus.com/
eLIBRARY.RU (H3B), http://www.elibrary.ru/

9. MaTepuabHO-TeXHHYECKasi 6a3a, HEOOXoAMMAs IS OCYIIECTBJIEHHS
00pa30BaTeIbHOIO MPOIecca MO TUCHHUILTHHE (MOTYJTI0)

JIyist mpoBe/ieHrs 3aHATUN MO0 AUCIUIUIMHE UMEETCsl HeoOXoaumasi MaTepu-
abHO-TEXHUYECKasi 0a3a, COOTBETCTBYIOIIAS JCUCTBYIOIIUM CAaHUTAPHBIM U TIPO-
TUBOIIOKAPHBIM [PABUJIAM U HOPMaM.

MartepuanbHO-TeXHUYECKOe oOecriedeHne JUCIMITIINHBI (MO-
Ne Bun pa6or
JUyJIsl) ¥ OCHAIIICHHOCTh
1. JlekunoHHBIE Aynutopust 343C, ocHalieHHass y4eOHON MeOenblo, KOMIIbIO-
3aHATHA TEPOM C COOTBETCTBYIOLUIMM IIPOrpaMMHBIM OOecreueHueM
(Windows, Microsoft Office), mepeHOCHBIM MPOEKTOPOM, Me-
JIOBOM JOCKOM.
2. Cemunapckue 3a- | Aygutopus (aya. 343c), ocHamieHHas ydeOHOM MeOenbio,
HATHUS KOMIIBIOTEPOM C COOTBETCTBYIOLIMM IPOTPAMMHBIM o0ecrie-
gennem (Windows, Microsoft Office), nepeHOCHBIM TIPOEKTO-
pOM, MEIOBOM JTOCKOM.
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JlabopaTopHbIie
3aHATUA

JlaGoparopus AIEKTPOMEMOPAHHBIX SIBJICHUH,
YKOMIUICKTOBAHHAS CHeUaIN3upPOBaHHON MeOenblo,
BRITSDKHOM  CHCTEMOH  BEHTHIISAIIMM, MEJIOBOM  JOCKOM,
CPEICTBAMHU MOXXKapHOH OE30MacCHOCTH M OKa3aHHs IEepBOM
MEUIIMHCKON MTOMOIIIH, JTa00paTOPHBIM 000PYI0BAHUEM:
norennuoctaT Autolab PGSTAT 100 N; HMCTOYHHMK TOKa-
BoibT™METp Keithley 2200-60-2 ; HMCTOYHHMK TOKa-BOJBTMETP
Keithley 2100/E ; wnanoBombtMmerp Keithley 6221/2182 A;
BOJILTMETP YHHUBEpcanbHblii B7-71/1; Hacoc mmpuriesoii Dixion
Instillar  1428; pH wmerp — wuonomep DOxcmepr-001;
KoHAyKTOMETp  Okcrnept-002; Hacoc MEepUCTAIBTUYECKHUI
mHorokananbHblii Heidolph Pumpdrive 5001; pH metp FEP20-
ATC Kit pH; konnykromerp FEP30-KIT; Bechl anamuTnyeckue
Ohaus PA 214C; ananmmzarop Binarocoaepxkanust Ohaus MB-25;
tepmoctat Isotemp 6200 H7; cymunpabiii mikadg BINDER FD
1150; cymmnbnbnii mkag Binder FD 53; melikep sxkompu6op;
memranka Heidolph; memanka JIAB-ITY-01; Tepmoctar TXK-TC-
01; mporpammarop IIP-8; morenmmoctar I1M1-50-1.1; mmuTka
AEKTpUYECKas 1D C-MAG HS 7; Hacoc
NepUCTAIbTHUECKUN OIHOKAHAIbHBIN; paboyasi CTaHIIUA.

Jlaboparopuss  snexkTpoMeMOpanHoro cuHTe3a Ne 330C,
YKOMILIEKTOBaHHAas CHenalIn3upoBaHHON Mebenbo,
BBITSDKHOM CHCTEMON BEHTWIALMH, CPEICTBAMH I0KAapPHOM
0€30MMacHOCTH M OKa3aHHs MEpPBOM MEIUIMHCKOW IOMOIIH,
71a00paTOpPHBIM 00OPYAOBAaHUEM: MOTEHIIMOCTAT-TAIbBAHOCTAT
P-30l, wumnemancmerp Z-1000P, wu3MepuTenb-aHATN3ATOP
UMIIeJIaHCa, BOJBTAMIIEPHBIX W NEPEXOAHBIX XapaKTEPHUCTUK
MeMOpaH, moTeHIuocTaT-ranbBanoctar Autolab PGSTAT
100N, pH-merp wuonomep OKCIIEPT-001, TuTparop
aBromarnueckuii  TitroLine 6000, womomep  M-130,
koHaykromerp DKCIIEPT-002, poromeTp oTornekTpuyecKkuii
K®K-3, BombT™Merp yHHBepcanbHbli B7-78/1, BombTMeTp
yHUBepcainbHbli B7-34A, reHepaTop CUTHAIOB CHENUAIBHON
dopmbl ['6-33, MCTOYHMK THTAaHUS TOCTOSHHOTO TOoKa b5-50,
BeChl  JJEKTpoHHble  jabopatopubie  HR-120,  Hacoc
nepucrainbtueckuid  JIAB-HII-1, TepmocraT XKHAKOCTHOM
JIAB-TXK-TC-01, nepemermpatomiee ycrpoiictso JIAB-ITY-01

I'pynmnoBeie (MHAM-
BUJlyaJIbHbIE) KOH-
CyJIbTalluu

YyeOHast ayquTOpUs, YKOMILJIEKTOBaHHas y4uyeOHOH Mebenbro
(ayn. 343C, Ne 328C, Ne 334C)

Texymuii KOH-
TpOJb,  IPOMEXKY-
TOYHAas arTecTanus

VYyeOHast aynuTopus Ui NMPOBENEHUS MPAKTUUECKUX 3aHATUN
(aym. Ne 343C, Ne 328C, Ne 334C), ocHamieHHas yaeOHOM Me-
0ebIo

CamocrodTrenpHas
paboTta

Aynuropuu, OCHaIllEeHHbIE Y4eOHOM MeOeNbi0 M KOMIIBIOTEPHON
TEXHUKON C BO3MOKHOCTBIO MOAKIIOUCHUS K ceTu «HTepHETY,
MPOrPaMMOI SKPaAaHHOTO YBETHYEHUS M OOECIEYCHHBIN TOCTY-
MIOM B AJICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPELY
yauBepcureta (Ne 140, Ne 341C, Ne 329C)
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