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1 ey v 3a1a4M U3y4YeHHU S TUCHUILTHHBI
1.1 Heab aucuunJanHbI

[TomyueHue cTylAeHTaMU TEOPETUYECKUX W MPAKTUYECKUX 3HAHUKW B 00JACTH MeMOpaHHOM
TEXHOJIOTHH, HABBIKOB MPAKTUYECKOTO MPUMEHEHUSI MEMOPaHHBIX allapaToB.

1.2 3apauu AMCHUILIMHBI

DOopMUPOBAHHE Yy CTYACHTOB 3HAHUM TEOPETUYECKHX OCHOB IIPOLECCOB, HCIOJIb3YEMBIX B
MeMOpaHHOM TEXHOJIOTHH, HABBIKOB MPAKTUYECKOT0 MPUMEHEHUSI MeMOpaHHbBIX aIapaToB.

1.3 MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

Jucuumumna «IIporecch u anmapatbl B MEeMOpPaHHON TEXHOJIOTUW» OTHOCHUTCS K BapUATHBHOM
gactu brnoka 1 "/lucturuinael (Mogynu)" pabodero yueOHOTO IIaHa MporpaMMbl OakanaBpuarta
npoduib «Ddusznueckas XuMus» 1o HarpasiaeHuto moarotoBku 04.03.01 Xumus. B cooTBeTcTBUM
C paboyuM YYeOHBIM IUIAHOM JUCIUIUIMHA W3ydaeTcs Ha 4 kypce. Bua mpomexyTodHon
aTTECTAIMU: DK3aMEH.

Wzyuennro nucturuimabl «lIpomecchl U anmapaTsl B MEMOPAaHHON TEXHOJIOTHHY MPEIIISCTBYET
u3ydeHue AUCUUIUIMH «Du3ndeckas xumusi» u «MemOpaHbl 1 MeMOpaHHBIC SIBICHU». B pamkax
JAHHOW JTUCIUIUIMHBI Y CTYICHTOB (DOPMHPYIOT 3HAHUS, YMCHUS M HABBIKH, KOTOpPBIE OymyT
3aKpEIUICHBI B X0 TIPOXOKACHUS IIPOU3BOJCTBEHHON MPAKTHKH, YTO 00eCTIeuuT (hOPMUPOBAHHE
KOMIICTCHIIMA, HEOOXOJUMBIX JIJIi YCHEIIHOH HAayYHO-HCCIICOBATCIIbCKONW JCSTeIbHOCTH
BBIITYCKHHUKOB.

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOCHHS COJeP:KAHMUS JMCIHILIHHBI

W3ydenue naHHOM y4eOHOI AMCHUMILIMHBI HaMpaBlieHO Ha (OpMUPOBAHHE Yy OOYYaIOIIUXCS
CIEAYIOUMX KOMIETEHIIHIA:

Kon v HanMeHoBaHMe HHIMKATOpa Pe3ynbTaThl 00y4eHuUs MO AUCIUIINHE
JOCTUKEHHS] KOMIIETEHIIUU
[1K-2. Cnioco6eH NpUMEHATh COBPEMEHHYIO alaparypy HIpu MPOBEACHUN HAYyYHbBIX UCCIIE0-
BaHUH, a Takke 00pabaThiBaTh U aHATM3UPOBATH MOJYYEHHBIE PE3YIbTATHI
NIIK-2.1. OcymecTBisieT Ucclea0BaHUEe | 3HaeT 0a30Bble M CIEUaATbHbIE METOABI o0Opale-
XUMHUYECKHUX COEIMHEHUIN U MAaTEPUAJIOB C | HUSI C COBPEMEHHBIM AJIEKTPOXUMHUUYECKUM 000py-
HCII0JIb30BAHUEM COBPEMEHHOTO XUMHYE- | JOBAHUEM

CKOT0 000pyTOBaHUS YMEET IMOTy9aTh Pe3yIbTaThl U3MEPCHHH C UCIIOb-
30BaHHEM COBPEMEHHOIO DIEKTPOXUMHUYECKOTO
000opyI0BaHUs

BJIaJeeT HaBBIKAMH HACTPOWKHM M ONTHUMM3ALUHU
METOHMK UCCIIEIOBAaHHS Ha COBPEMEHHOM JJICKTPO-
XHUMHUYECKOM 000pYI0BaHUH
NIIK-2.2. O6pabarbiBaeT U aHAIU3UPYET | 3HaeT 0a30Bble METOJbl OOpabOTKU pe3ylbTaToOB
HKCIEpUMEHTAbHbIE JIAaHHbBIC, IMOJIyYeH- | UCCIICAOBAHUM
HBIE C MCIIOJIb30BAHMEM COBPEMEHHOM XU- | YMEET aHAIM3HPOBATH TIOJTYYCHHBIC PE3yNIbTaTHI C
MHUYECKOM anmnapaTypbl NPUMEHEHHEM  COBPEMEHHOTO  IPOTrPaMMHOTO
o0ecnieueHus
BIIaJIe€T HaBbIKAMU OOpabOTKH, aHAIM3a U TMPE-
CTaBJICHUsI TAHHBIX SKCIEPUMEHTAIbHBIX U3MEpe-
HUH

Pe3ynpTaThl 00y4eHHs 10 AUCHUILIMHE TOCTUTAIOTCS B paMKaX OCYIIECTBJICHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YJaromMXCsi B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IIJIAHOM.




WNuankaTopsl JOCTHKEHHUS] KOMITETEHIINHN cUMTAaIOTCs cPOPMUPOBAHHBIMU TIPU JOCTHXKE-

HUH COOTBCTCTBYIOIIIUX UM PE3YJILTATOB OGy‘-IGHI/ISI.

2. CTpyKTYypa U cofepKaHue JUCHUILIHHBI

2.1 Pacnipenesienne TPy10EéMKOCTH AUCUMILIMHBI IO BUAaM padoT

OO6mas Tpya0EMKOCTh JUCIUILUIMHBI COCTABIIsET 5 3ad. €.

BHUJ1aM pa0oT NPEJICTaBICHO B TaOJIHIIE.

(180 4acoB), ux pacmnpeaeiacHue 1o

Bun yueGHO# paboThI Bcero CemecTpbl
4acoB (dachrn)
7 8

KonrakTHasi pa6oTa, B TOM 4HcJIe: 106,5 68,2 30,3
AYyIUTOpHBIE 3aHATHS (BCEro): 98
3aHATHSA JIEKIIMOHHOT'O TUIIA 44 34 10
1a00paTOPHBIC 3aHATHS 54 34 20
MTPAKTUICCKHC 3aHITHSI - - -
CEMHHAPCKUE 3aHATUS
HNuasi koHTaKTHas1 padora:
KonTpons camoctostensHor padotsl (KCP) 8 4 4
[Tpomesxyrounas arrecrauus (MKP) 0,5 0,2 0,3
CamocTosiTesibHasi padoTa, B TOM YHCJI€: 46,5 35,8 10,7
CaMocCTosTeTIbHOE N3YUCHUE TCOPETHUECKOTO 5 5
MaTtepuana
OdopmiieHne 1a00paTOPHBIX pabOT 10 10
[ToaroroBka K BBITOJIHEHHUIO U 3alIUTE TaOOPATOPHBIX 10 10
pabor
[ToaroroBka K TEKyIeMy KOHTPOJIIO 21,5 10,8 10,7
KoHnTpoJs: 27 - 27
[ToaroroBka K sK3aMeHy 27 - 27
OO0mas Tpy10eMKoOCTh yac. 180 36- -

B TOM 4HCJie KOHTAKTHAs 1065 68.2 303

pabora

3a4. eJ 5 3 2

2.2 Copnep:xanue JMCHUINIHHBI

Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.

Paznensl (TeMbl) AUCHUIUIUHBL, H3y4aeMble B 7 1 8 cemecTpe (04Has popma 00ydeHus)



KoanuectBo yacos
Breaynut
Ne HaumenoBanue pa3aenos B Ay,H;IGT(?Tpa Has opHas
cero P pabora
JI | 1I3 JIP | CPC
1 2 3 4 5 6 7
1. |BBenenue. OCHOBHBIE CBe/IeHUSI O MEMOPAHHBIX 8 4 2 6,8
npoleccax.
2. |Tumbel MeMOpaHHBIX MTPOLIECCOB U MEXaHU3MBI 10 4 4 8
MaccornepeHoca yepe3 MeMOpaHsbl.
3. bapomemOpanHbIe mporiecchl 22 110 8 8
4. Juddy3nonnsie 1 TepMoMeMOpaHHbIE TPOLIECCHI 16 4 8 8
5 DneKTpoMeMOpaHHbIe MTPOLIECCHI 28 | 12 12 8
6. |OcHOBHBIC 00JACTH MPUMEHEHHSI MEMOPAHHBIX 34 | 10 20 8
TEXHOJIOTUI
Hmoeo no pazdenam oucyuniunam: 1448 | 44 54 46,8
Kontpoib camoctositenbHoit pabotsl (KCP) 8
[Tpomexyrounas arrectanus (MKP) 0,5
[ToaroToBka K TeKymeMmy KOHTPOJIIO 26,7
O0611ast TpyA0EMKOCTb IO JUCIUILINHE 180

[Tpumeuanue: JI — nexum, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopatopHsie 3aHs-
tusi, CPC — camocrosiTenpHas paboTa CTyAeHTa

2.3 Conepxanue pa3aesioB (TeM) IMCUUILTHHbBI:

2.3.1 3aHATHA JeKIUOHHOr0 THIIA

Ne

Hamnmenosanue pasziena (TeMbl)

Conepxanue pazzena

dopMa TeKy1ero
KOHTPOJIS

1

2

3

1.

Bgenenne. OCHOBHBIE CBEICHUS
0 MeMOpaHHBIX Tpoleccax.
Tunsl MeMOpaHHBIX MPOIIECCOB
1 MEXaHU3MBI MaccoIlepeHoca
yepe3 MeMOpaHsbI.

ObnacTu mpUMEHEHUs] MEMOpPaHHOM TEXHOJIOTHH U |YCTHBIN ompoc; JIP

ee MPEeUMyIIecTBa Iepesl TPATUIHOHHBIMU
TEXHOJIOTHSIMHU. VIcTopus pa3BUTHSI MEMOpPaHHOM
TexHosornu. COBpeMEHHOE COCTOSTHIE MEMOpaHHBIX
METOJIOB Pa3JeICHHUs 1 OYNCTKH BEIIECTB. AHAIN3
pBIHKa MEeMOpaH 1 MeMOPaHHBIX TEXHOJIOTHH.
Bapomembpannsie, tuddy3noHHEIE,
JIEKTpOMEMOpaHHbIE, TEPMOMEMOpPaHHBIE
nporneccel. Konsekuus, muddysns,
AIEKTPOMUTPALUS.

KoHneHTpamonHas mospu3anus.
Ocanxoobpa3zoBanue Ha MeMOpane. Binsaue
MTOJISIPU3AIMOHHBIX SIBICHUNA HA
MIPOU3BOIUTEIHLHOCTh MeMOpaH. CriocoOBI
CHIDKEHUSI BIIMSTHUS TIOJIIPU3AIIMOHHBIX SIBJICHHH.

BapomeMOpaHHbIe ITPOLIECCH

OcHOBHBIE TUIIBI OapOMEMOPAHHBIX ITPOLIECCOB! JIP
MUKpO(QUIBTpaALMs, YIbTpapUIbTPaIHs,
HaHO(UIBTpaLMs, 00paTHBIN ocMoc. OCHOBHBIE
(baxTOpBI, BIUSIONINE HA IIPOLIECC pa3/IeICHHSI.
Muxkpo¢wmisTpanus, yabrpaduistpanus. CtpoeHue
MHUKPO(UIBTPAIIMOHHBIX U YIBTPaQUIbTPAIHOHHBIX
MeMOpaH. BinsiHue nmapameTpoB pabodero pexxuma
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Ha nipouecc pazaenenus. OOpaTHbIii ocMoc.
MexaHn3M 00paTHOOCMOTHYECKOTO Pa3IeICHUSL.
OcoOeHHOCTH CTPOEHHST 00PAaTHOOCMOTHYECKHUX
MeMOpaH. BimsiHue nmapamerpoB pabodero pexxuma
Ha npouecc pazaenenus. Hanodunprpanms.

Juddy3nonnsie u
TepMOMeMOpaHHbIE TIPOLECCHI

Pa3nenenue ra3oBeix cMeceil. CelneKTUBHOCTh
TIOPHUCTHIX M HETIOPHUCTHIX T'a30pa3AeIuTeIbHBIX
MeMOpaH. [{nann3. MeMOpaHHAast SKCTPaKIHS C
WCTIOJIB30BaHUEM KHUIKAX MeMOpaH. MeMOpaHHast
muctruiys. [lepBanopanus (McmapeHue yepes
MeMOpaHy).

JIP

OnexTpoMeMOpaHHbIC
HPOLECCHI

OCHOBHBIE BHIBI 2JIEKTPOMEMOPAHHBIX MTPOIIECCOB.
Onexrpoauanus. KOHCTpyKINH 37€KTpOANATN3HBIX
anmnapaToB. DJIEKTPOIUATH3HBIE IPOLIECCH U
anmaparsl, IpeHa3HaueHHbIe JJIs1 00€CCOIMBaHUS
pacTBOPOB, KOHLIEHTPUPOBAHUS AJIEKTPOJIUTOB.
DJeKTpOoIUaIU3HbIE TIPOLECCH U alapaThl,
NIpeiHa3HAYCHHBIE JUIS TOJTyYeHHsI JeNOHHU30BaHHOM
BOJIBL. DJIEKTPOANAIU3HBIC POLIECCHI U aIlaparhl,
IpeAHa3HAYECHHBIC [UI CUHTE3a KHUCIIOT U Hieao4eil.
MemOpanHbIi 3nekTponu3. [lomyaenne
HEOPraHNYECKHUX BEIIECTB MEMOpPaHHBIM
neKTpoIn30oM. [losrydenne opraHnIecKux BEIIecTB
MeMOpPaHHBIM 3JIEKTPOJIH30M.

JIP

OcHOBHBIE 001aCTH
MIpUMEHECHHS MEeMOPaHHBIX
TEXHOJOTUi

[Tpumenerne MeMOpaH B BOJIOTIOTOTOBKE:
TIOJTy4eHHE IUTHEBOH BOJBI ITyTEM ONPECHEHUS
MOPCKHUX BOJI, TOBBIIIIEHNUE KaueCTBA MUTHhEBOI1
BO/JIBI, MTOJIy4€HHE 0CO00 YUCTOH BOBI,
00e33apaKUBaHUE U CTEPHIIM3ALIUS BOJIBI.
[IpuMeHeHne MeMOpaH B MEUIIMHE: TTOJTy4YeHHE
OYMILIEHHOMN, CTEPUJIBHOW, alTUPOTEHHOM BOABI JJIs1
HPUTOTOBJICHUS BaKIMH, MEIUIIMHCKUX ITPENapaTos,
TIPOMBIBKH aMITyJI, O4MCTKAa KPOBH METO/IOM AHaIN3a
(ammapaT CKyCCTBEHHAs IMOYKa), MEMOpaHHas
OKCHTEHAaIUsl KPOBH, BBE/ICHHE B OPIaHU3M
JIEKapCTBEHHBIX BEIIECTB, PETYINPYEMOE
KarCyJIMpOBaHHEM, BBIJICIICHHE, OUYUCTKA 1
KOHLICHTPHPOBAaHNUE JEKAPCTBECHHBIX NPENapaToB B
nporeccax MOJTy4YeHHUS JIEKapCTBEHHBIX CPEICTB,
¢usnorepanus (armnapart «["OpHBIH BO3IYX»).
[IpumeHeHne MeMOpaH B TOIIMBHO-3HEPTETUIECKOM
KOMITJIEKCE: OUMCTKA U OCYIIIKa MOMyTHOTO
He(TAHOTO rasa, pa3jieJleHne KOMIIOHEHTOB
HeTeXUMHYECKNX PON3BOJICTB. [IpuMeHenme
MeMOpaH B MHUKPO3JICKTPOHHO MPOMBIIICHHOCTH:
MOJTy4eHHEe 0C000 YMCTON BOMBI, TITyOOKast OYHCTKA
BO3yXa AJIS «4UCTBIX» KOMHAT. [IpuMeHeHue
MeMOpaH ISl OYMCTKH CTOYHBIX BOJ: OYHCTKA
CTOYHBIX BOJI [IEJUTIOII03HO-0yMaXKHBIX,
TEKCTHJIBHBIX, TaTbBAHWIECKHUX ITPOU3BOJICTB,
MIPEIIPUATHHA, TPOU3BOISIINX HOJTUMEPHBIE
BOJIOKHA, IepepabOTKa KUAKIX PaTHOAKTHBHBIX
oTX0110B. [I[puMeHeHre MeMOpaH B aHATMTUIECKOM
XFMHWHU: HOH-CEIEKTUBHBIE dJIEKTPOIBI, MEMOpaHHBIE
JATYNKH Ha Ta3bl, MeMOPaHHBIE METOIBI
AQHAIMTHYECKOTO pa3/ielieHus], pa3jielieHne Ororasa.




2.3.2 3aHATHS CEMMHAPCKOr0 TUMNA (MPAKTHYECKUE / CEMUHAPCKHE 3aHATHA/ JJadopaTop-
Hble padoThIl)

®opMa TeKyLero

Ne HanmeHnoBaHue 1a00paTOPHBIX padboOT
KOHTPOJISI
1 3 4
1 |HccnenoBanue mnporecca mpeanoaroToBKA HCXOIHOTO PacTBOpa Otuer o
nepes ero o0padboTKoi MeMOpPaHHBIM METOAOM. nabopatopHoii pabote
2 |W3ydeHue mporecca MUKPO(QHIbTPAIIHH. Otuer o
naboparopHoil pabore
3 |U3yuenwue nporiecca nepepadoTKH pacTBOPOB COJICH METOIOM Otuer o
0o0paTHOro ocMoca. nabopatopHoii padote
4 |3yueHme pa3leieHus )KUIKUX HEOJHOPOIHBIX CHCTEM METOIOM Otuer o
ynbrpaduisTpanun (Y ®). Pacuér napamerpos mporecca naboparopHoit padore.
yIbTpadUIbTPALIHH. PacuerHo-
rpaduvecKoe 3aaHue
5 |M3ydenue mporecca yMATYSHHS BOJOTPOBOIHOM BOBI METOIOM Otuer o
HaHO(UIIBTPAIIH. nabopaTopHoOi pabore
6 |HccrenoBanue mpoiecca HEHTpaTu3alMOHHOTO JTHATN3a. Otuet no
nabopaTopHoi pabore
7 |UccnenoBaHue 31€KTPOAUAIM3HOIO IIpoLiecca KOHUEHTpUpoBaHust  |OTUeT 1o
JIEKTPOJIHTA. j1abopatopHoii pabote
8 |HccrnenoBanue mpoiecca MoqydeHus IeHOHN30BaHHON BOJIBI. Otuet no
nabopaTopHoOi paboTe
9 |HMccnenoBaHue mporecca MoJydeHHst KUCIOTHI U eNIoun u3 conmd  |OTYeT 1mo
JIEKTPOMAITU3OM C OUTIOJISIPHBIMA HOHOOOMEHHBIMU MEMOpaHaMHu. |1ab0paTopHOU paboTe
10 |[TosyueHue SHEPTUH C HCIIOIB30BAaHUEM T'PAIMEHTA KOHIIEHTpauuy, |OTYeT 1mo
METO/I0M PEBEPCUBHOIO AJIEKTPOAUAIM3A. nabopaTopHoii paboTte
11 |MccnenoBaHue OCHOBHBIX XapaKTEPUCTHK TOIUIMBHOIO JIeMeHTa.  (OTYer 1o

nabopaTopHoii padote

2.3.3 lIlpumepHasi TEeMATHKa KYpPCOBBIX padoT
KypcoBblie paboThl (ITpOEKThI) YUEOHBIM IJIAHOM HE MTPETyCMOTPEHbI

2.4 Ilepeyenb y4eOHO-METOAMYECKOr0 oOOecmeYeHUs] IJIsi CAMOCTOATENbHON pPadoThI
00y4YAIIHXCH 10 JUCHHUILIMHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHH S JUCIUTUIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

1 2 3

1 |IIpopaboTka yuebHOro |Meronuyeckue PEKOMEHJAIMM K OpraHu3aluy ayIUTOPHOW M
(TEOpETHYECKOTO) BHEAYJIUTOPHON  (CaMOCTOSITEIbHOW)  pabOThl  CTYACHTOB:
Marepuana meroauyeckue ykazauusa / coct. T.UII. Cropoxenko, T.b.

[Tounnok, A.B. becmanmos, H.B. Jloza. — Kpacaonap: Kybanckuit
roc. yH-T, 2018. 89 c.

2 |BemmonHenue Mertoauueckue yKa3aHHUs MO OpraHU3allid CaMOCTOATEIIbHOMN
WHJIUBUTyaJIbHBIX paboThI CTyIeHTa, YTBEPKACHHBIE Kadenpoil Gu3ndeckoil XuMuH,
3amanuii (moarotoBka  |mpotokos Ne 1 ot 30.08.2017 r.

COOOIIIEHUI,
pe3eHTaLN)

3 |[ToaroroBka k Tekymiemy|MeToauyeckne pPeKOMEHIAIMN K OpTaHHW3allii ayIUTOPHOUH U
KOHTPOJTIO BHEAYJAUTOPHON  (CaMOCTOSITEIbHOW)  pabOThl  CTYACHTOB:
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meroauyeckue ykazauusa / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becranmos, H.B. Jloza. — Kpacnonap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIBHONH pPabOThl OOydYaIOMIMXCS M3
yycjla UHBAJIUAOB U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0pOBbsI IPEAOCTABISAIOTCS B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSAM HX 370POBBS M BOCIPUATHS WH(POPMALIHUH:

Jlst i ¢ HapyIIeHUsIMU 3pSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA,

JIyist jaL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 TIOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Jns hopMupoBaHHsS KOMIETEHIMI B TPOIECCE OCBOCHHUS Kypca HCIONB3YETCS TEXHOJIOTHUS
npodeCCHOHATBHO-PAa3BUBAIOLIET0 O0Yy4YeHHUs, IpelycMaTpUBaIollas HE TOJBKO Hepeaavy
TCOPCTUYICCKOTO MaTCpHrajia, HO U CTUMYJIUPOBAHUC ITO3HABATCIIbHBIX IICfICTBPIfI CTYACHTOB.
Co3nanue B y4yeOHOM JEATENBHOCTH MPOOJIEMHBIX CHUTyallMd M OpraHu3alnus akTUBHOMN
CaMOCTOSITENIbHON JeATENbHOCTH 00yYaroIUXCs [0 UX Pa3pelieHUI0 MPUBOIAUT K TBOPUECKOMY
OBJIQJICHUIO 3HAHUSIMH, YMEHUSIMHU, HABBIKAMH, PA3BUTHIO MBICIUTEIBHBIX ClIOCOOHOCTEH. PaboTa
C JJIEKTPOHHBIMH 0a3aMu JaHHBIX, MOJTrOTOBKa pedepaToB M 3ammuTa B ¢GopMme JOKIana Ha
CEMHUHApPC, BKIIIOYArOmass OTBCTHI Ha BOIPOCHL /nim AUCKYCCHUIO, HHIAWBHUAYAJIbHBIX 3aZ[aHI/II\/’I,
JUCKYCCHH IO 00CYKAaeMbIM BOIIPOCAM.

MynpTUMEIUIHBIE TIPE3EHTALUN 110 TeMe 3aHATUA. JloKiagpl CTyAEHTOB C MYJIBTHUMEIUNHON
npeseHTanuen no pegeparam. JJuckyccuu no Teme 3aHsATHs. Y CTHBIA OMpocC.

Jiia 5mun ¢ OrpaHMYEHHBIMH  BO3MOXHOCTSIMH  3JI0POBbSl  IIPENYCMOTPEHA OpraHU3alUs
KOHCYJIbTAIMM C NCIOJIb30BAaHNUEM DJIEKTPOHHOH TOYTHI.

4. OneHOYHbIE M METOAMYECKHE MATEePHAJIbI

4.1 OneHouHble cpeacrea AJist TEKYHIEro KOHTPOJISA YCIIEBA€EMOCTH H l'lpOMe)KyTO‘-lHOi/i
aTTeCTallun

OneHoYHBIE CpEACTBA BKJIKOYACT KOHTPOJBHBIE MAaTepuabl Ui IPOBEACHUS TEKYLIero
KOHTPOJIs B popMe 3aaHui I CAMOCTOSITETILHOTO PEeILICHH s, 33/1a4 JJIsl PEILICHHsI B ayTUTOPHH,
KOHTPOJIbHBIX pa0OT, KOHTPOJBHBIX BOMPOCOB K JIAOOPaTOpHBIM paboTam, U MPOMeEKYTOYHOM
aTTecTaluu B (hopMe BOIIPOCOB U 3a/1a4 K IK3aMEHY.

Texkymmii KOHTPOJIb 3HAHMII OCYIIECTBISETCS HA KaXKIOM MPAKTUUYECKOM 3aHSATUU B BHJIE
YCTHOTO OTIpOca, 00CYX/IEHUS TMCKYCCHOHHBIX BOIPOCOB, B TOM YHCIIE 110 JIOKJIa1aM, pedeparam
U MHJIUBUJYaJbHBIM 3aJaHUSIM CTYJIEHTOB. [IMChMEHHBIH KOHTPOJIb OCYILIECTBISETCS B BUIE
IPOBEPKH pedepaToB W WHAMBHUIYAIbHBIX 3aJaHUi CTyIdeHTOB. OAHOM M3 (GOpPM KOHTpPOJIA
(dbopMupoBaHUs HEOOXOJUMBIX KOMITETEHIIUH SIBJIIETCS YCTHAs 3aiuTa pedepara B BUe J0KiIaaa
C o0s3aTeNbHBIM JEMOHCTPAIllMOHHBIM  MaTepuajoMm, Hampumep, mnpeseHtauueil. Ilo
MHAUBUAYAJIbHBIM 33JJaHUSIM CTYJEHThl KPOME€ NMHChbMEHHOTO OTYeTa TaKXKe TOTOBST KpaTKoe
cooOuieHne Ha 2-3 MUHYTHI ¢ 0053aTeNIbHBIM JIEMOHCTPALMOHHBIM MaTEPHATIOM.

IloaroroBka pedepara u I0KjIaaa 10 HEMY ¢ MYJAbTUMeIUIHON npe3eHTanueii. Pedepar —
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nuchbMeHHas paboTa, cojepkalas KpaTkoe M3J0KEHHE CYIIHOCTH KaKoro-imubo BOMpoca, TEMbI
Ha OCHOBE HECKOJIbKUX IEPBOMCTOYHHKOB, BBIMOJHsEMAasl CTYJACHTOM B T€UEHHUE MJIUTEIHLHOTO
cpoka (okousio Mecsina). Pedepar nomkeH conep:kath OCHOBHbBIE (DAKTHUECKHE CBEJICHUS U BBIBObI
10 pacCMaTpUBaEMOMY BOIIPOCY.

Hoxuan (ycTHOe coobiieHne) mo pedepaTry npeacrabiseT co0oi kpaTkoe (5-7 MUH) U3JI0KCHUE
CyTH BBITIOTHEHHOU pabOThI, COMPOBOXKAAIOIICECS KOMIBIOTEpHOU mpe3eHTanuen. [locmennsis

IOJKHA BKJIFOYATh He Oostee 12-15 ciaiinos.

IIpumepHbIe TeMbl pedepaToB:

1.  TomnmBHBIE DSJEMEHTHl, WX KiaccU(UKALUs, NPOIECChl IEpPeHoca B TOILTUBHBIX
JJIEMEHTAaX.
2. [Ipumenenne MeMOpaH B BOJOMOATOTOBKE: IIOJNyYEHHE IHTHEBOM BOJBI IyTEM

OINPECHEHUS] MOPCKUX BOJ.
[TpumeHenne MeMOpaH B BOJOIIOATOTOBKE: MOJIyYEHHE 0CO00 YUCTOM BOIBI.

[Ipumenenne meMOpaH B NMILEBOW NPOMBIIIJICHHOCTH: KOHIIEHTPHUPOBAHUE COKOB,
O4YMCTKa BHHA, IINBA.

3.
4.

5. Ilpumenenue wmeMOpaH B MHIIEBOM INPOMBIIUIEHHOCTH: IepepaboTka MOJOYHBIX
IPOJYKTOB.
6. Ilpumenenne wmemOpaH B OHOTEXHOJIOTMH: UW3BJICYEHUE LEJIEBBIX KOMIIOHEHTOB
(bepmeHTOB, BHUTAaMHHOB ¥ TIp.), KOHICHTPHPOBAHHWE MPOAYKTOB OHWOTEXHOIOTHYECKUX
IPOLIECCOB.
7.  llpumenenue  MemMOpaH B  OHMOTEXHOJIOTUHU: OpraHu3anys  HENPEPbIBHBIX

OMOTEXHOJIOTHYECKHUX MPOIECCOB, B KOTOPHIX MPOUCXOIUT HEMPEPHIBHOE M3BICUYCHUE LEIEBBIX
KOMITOHEHTOB U3 OnopeakTopa (MeMOpaHHBIM PEeakTop).
[Ipumenenne memOpaH B METUIIMHE: OYKMCTKA KpPOBHM METOAOM Juanu3a (ammapar
HCKYCCTBEHHAsI I10YKa).
[TpumeHeHnne mMeMOpaH B TOIUTMBHO-PHEPTETHUECKOM KOMILUIEKCE: OYMCTKAa M OCYILIKa
MOMYTHOTO HE(TAHOTO Ta3a.
[TpumeHeHne MeMOpaH Uil OYUCTKU CTOYHBIX BOJI: OYUCTKA CTOYHBIX BOJI LIEJUTIOJIO3HO-
OyMa)KHBIX MPOU3BO/ICTB

8.

9.

10.

11. HpI/IMeHCHI/IC MCM6paH AJIL OYUCTKU CTOYHBIX BOJ T'aJIbBAHUYCCKHUX IPOU3BOICTB,
12. TlpumeHenne MmeMOpaH s IepepabOTKH KUAKHX PaTHOAKTHBHBIX OTXO/IOB.
CTpyKTypa OlleHOYHBIX CPeACTB A/ TeKylIed U MPOMeKYTOYHOH aTTecTaluu
Kon u HanmeHOBaHME WH- HanMeHoBaHME OLIEHOYHOIO CPECTBA
Ne Pe3ynbraTel 00y4eHus
JMKaTopa N IIpomesxyTouHast
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymuit KOHTPOJIB
(B cooTBeTcTBHH C 1. 1.4) aTTecTalus
3HaeT 0a3oBbie M crenu- | JlabopaTopHas paborta Bompoc Ha 3x3a-
aNbHBIE METOMBI OOpare- MEHE
HUA C COBPEMCHHBIM JJICK-
TPOXMMHUYECKHM 000pyI0-
BaHHEM
HIIK-2.1. OcymecTBusier
yMeeT moiydaTrb pesysb- | JlabopaTopHas paboTa -
UCCIIeIOBAaHUE ~ XUMHUYe- .
. TaThl U3MEPEHHH C NCTIOJIb-
CKHX COCITUHEHHUI U MaTe-
30BaHUEM COBPEMEHHOTO
1 | pmanoB c wHcHONB30BaA-
IEKTPOXUMHUUYECKOTO 000-
HHEM COBPEMEHHOTO XH-
pYyZAOBaHUs
MHYECKOTO  000pyI0Ba-
s BJajiceT HaBbikamu | JIaboparopnas pabora -
HAaCTPOMKM M ONTUMH3A-
O MCETOOAUK HCCJICA0BA-
HUSI Ha COBPEMEHHOM JJIeK-
TPOXUMHYECKOM 000pyI0-
BaHUU




3HaeT 0a3oBble MeTo/bI 00- | JlabopaTopHas paboTa Bomnpoc Ha 3x3a-
paboTKH pe3yJbTaTOB HC- MeEHe
WIIK-2.2. OO6pabatbiBaeT | ciemoBaHUM

U aHATM3HPYET 3KCIEPH- | yMeeT aHAIM3UpoBaTh mo- | JlabopaTopHas paboTa -
2 MEHTAJIbHBIC NAaHHBIC, TI0- | JIy4eHHbBIC PE3YIbTaThl
JIy4CHHBIC C MCIIOJIb30Ba-

HMEM COBPEMEHHOW XH- | BJafeeT HaBblkamMu o0pa- | JlabopaTopHas pabora -
MHYECKOH anmapaTypsl 00OTKM, aHaIM3a W TIpel-
CTaBJICHUs AHHBIX DKCIIe-
PHUMEHTAJIBHBIX H3MEPCHUH

3auTeHo0-3K3aMeHAIlMOHHbIE MATEPHAJIbI /15l IPOMEKYTOUYHOM aTTeCTALMI
(3x3ameH/3a4eT)

Bomnpoce! 111 NOATOTOBKM K 3K3aMeHYy/3a4eTy:

1. O6nact TIpUMEHEHHUST MEMOpaHHOM TEXHOJOTHUM M €€ TMPEUMYIIECTBa Tepen
TPaJAULIMOHHBIMU TEXHOJIOTUSMHU Pa3esICHUs.

2. Kakune n3BecTHBI MEMOpaHHBIE METO/IBI PA3/ICIICHUS M OYUCTKHU BEIIECTB?

3. Turbr MeMOpaHHBIX MIPOIIECCOB: OapoMeMOpaHHBIE, b dy3uoHHbIE,
3IIeKTpoMeMOpaHHbIe, TEePMOMEMOPaHHEIE.

4. MexaHu3mbpl ~ MaccollepeHoca  4depe3  MeMOpaHbl:  KOHBeKuus,  auddysus,
AIIEKTPOMUT PALIHSL.

5. OcHoBHBIE TUTTBI 0APOMEMOPAHHBIX MPOIECCOB: MUKPODUIBTpALIUs, YABTPAQUIbTpALIHS,
HaHO(MIbTpaLUs, 00paTHBINA 0OCMOC.

6. Konnenrpanuonnas noispusaius B CHICTEME «MeMOpaHa — pacTBOP».

7. OcankoobOpazoBanue Ha MeMmOpaHe. BrnusHue NONSPU3ALMOHHBIX SIBJICHUN Ha
MIPOU3BOIUTENLHOCTh MeMOpaH. CrIOCOOBI CHUKEHUS BIUSHUS MOJIAPU3ALMOHHDBIX SBICHUN.

8. OcHoBHbIE (aKTOPBHI, BIUSIONINE Ha MPOLIECCHl 0apOMEeMOPaHHOTO pa3/IeIeHHUs.

9. CtpoeHre MUKPOQHIBTPALIMOHHBIX U yAbTPaQHUIbTPAIIMOHHBIX MeMOpaH. BrusHue
napamMeTpoB paboyero pexxnuMa Ha IpoIece pa3ieIeHusl.

10. Mexanuzm 00paTHOOCMOTHUYECKOTO pazzieneHusl. Ocobennoctu CTPOCHHUSI

00paTHOOCMOTHYECKMX MeMOpaH. BiMsHue mapameTrpoB pabodero pexuma Ha Ipolecc
pasfeneHus.

11. Hanopunbrpauusa. UYem  omiMyaroTcss  HaHOQWIBTPALlMOHHbIE ~ MeMOpaHbl  OT
00paTHOOCMOTHUYECKHX?

12. MemOpaHHoe pa3zeneHue ra3oBeIx cMmeceil. CeneKTUBHOCTh MOPUCTBIX U HETOPUCTHIX
ra3zopas/ieJIMTeIbHbIX MEMOpaH.

13. Huanus.

14. MembOpaHHas AUCTUIUISILIMSL.

15. [TepBamopanust (McapeHue yepe3 MeMOpany).

16. Kakwue npoiiecchl Ha3bIBaIOT IIEKTPOMEMOPAHHBIMU ?

17.  Kakoii npouecc Ha3bIBaeTcs eKTpoarann3oM? B uém ero otanuue ot 3ieKTpoau3a?

18.  KoHCTpyKmmu 3IIeKTpOAUATH3HBIX alliapaToB.

19.  DnekTpoauanu3Hble TMPOLECCHl M ammapaThl, NpelHa3HAYeHHBbIE s 00EeCCONUBAHMS
pPacTBOpPOB, KOHIICHTPHPOBAHUS DIIEKTPOIIUTOB.

20.  DnexTpoAMadM3HBIE TPOLECCHl M  amlmapaThl, NpPeJHA3HAYEHHbIE JUISl TOJTY4EHUs
JIEMOHU30BAHHON BOJIBI.

21.  DnexTpoAMaIM3HbIE MPOLECCHl M ammaparbl, MpeJHa3HAuYCHHbIE IS CHHTE3a KUCIOT U
HIEJI0YEH.

22.  Kakoii nporecc Ha3bIBaeTCs MEMOPAHHBIM JIEKTPOIU30M?

23. [ToryueHne HeOPraHWYECKUX BEIIECTB MEMOPaHHBIM AJIEKTPOJIU30M.

24.  TlomyueHue OpraHUYECKHUX BEIIECTB MEMOPAHHBIM JIEKTPOIH3OM.

25.  TomnuBHBIE 3JEMEHTH, WX KJIacCH(UKanWs, TNPOLECCH IEpeHoca B TOIUIMBHBIX
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JJICMCHTAX.

26. TpeboBanust K MeMOpaHaM I TOTUIMBHBIX 3JIeMeHTOB. CTpoeHne U cBoiicTBa MeMOpaH,
HNPUMEHSEMBIX B TOIUIMBHBIX 3JIE€MEHTaX.
27.  Ilpumenenue MeMOpaH B BOJOIOJrOTOBKE: IIOJIyYCHHE MUTHEBOH BOJBI MyTEM

ONPECHEHUS] MOPCKHMX BOJ, MOBBIIIEHUE KauecTBAa MUTHEBOM BOJbI, MOJy4YE€HHE OCOO0 UUCTOM
BOJIbI, 00€33apayKUBAaHIE U CTEPHIIU3ALMS BOIBI.

28.  IlpumeHeHue MeMOpaH B IUILEBON MPOMBIIIJIEHHOCTU: TIOJIY4YE€HUE OUUILIEHHONW BOIBI 115
TEXHOJIOTUYECKUX MPOIIECCOB, KOHIEHTPUPOBAHUE COKOB, OYHMCTKAa BHHA, MMBa, NepepadoTKa
MOJIOYHBIX IIPOAYKTOB, CO3/IaHUE YCIOBHUH JJIs ITTUTEIBHOIO XPAHEHHs OBOLIEH U PPYKTOB.

29. [lpumenenne meMOpaH B OHOTEXHOJIOTMH: CTEPWIIM3ALUSA TEXHOJOTMYECKHX Cpel,
U3BJICUEHHE LEJIEBBIX KOMIIOHEHTOB (()epMEHTOB, BUTAMHHOB M IIp.), KOHIEHTPHUPOBAHUE
IPOJYKTOB OMOTEXHOJIOTMYECKUX MPOLIECCOB, OPraHU3AIMs HEMPEPHIBHBIX OMOTEXHOIOTHYECKIX
IPOLIECCOB, B KOTOPBIX IMPOUCXOAUT HEIPEPHIBHOE H3BJICUCHHME IIEJEBBIX KOMIIOHEHTOB M3
OuopeakTopa (MEMOpaHHBIN PEaKTOP).

30.  IlpumeHeHue MeMOpaH B MEIULIMHE: OJYyYSHUE OUUILEHHOMN, CTePUIIbHOM, aTUpOreHHON
BOJIBI JIJIS IPUTOTOBIICHUS BAaKLIWH, MEIUIIUHCKHX MTPETIapaToB, IPOMBIBKU aMITyJl, OYMCTKA KPOBU
METO/IOM JlMasin3a (anmnapar UCKyCCTBEHHas I04YKa), MeMOpaHHasi OKCUI'€HaLlUsl KPOBH, BBEJICHHE
B OPTaHU3M JICKAPCTBEHHBIX BEILIECTB, PETYIHPYEMOE KAIICYTMPOBAHNUEM, BBIACICHHE, OUMCTKA U
KOHIIGHTPUPOBAaHUE JIEKAPCTBEHHBIX IIPENapaToB B IpoLeccax IOJyYeHHUs! JIEeKapCTBEHHBIX
CpeaCTB, pu3noTepanus (ammnapat « OpHBII BO3LYyX»).

31.  IlpumeHeHue mMeMOpaH B TOIUIMBHO-HEPreTHUECKOM KOMIUIEKCE: OYMCTKAa M OCYILKa
MOITYTHOTO HEe(TSIHOTO Ta3a, pa3/esieHHe KOMIOHEHTOB HE(PTEXMMUYECKHUX POU3BOJICTB.

32.  llpumeneHue MeMOpaH B MHKPOIEKTPOHHOW MPOMBIIUIEHHOCTH: IOJIyu€HHE 0Cc000
YHCTOM BOJIBI, TITyOOKast OYMCTKA BO3/IyXa U «YUCTHIX)» KOMHAT.

33.  IlpumeHneHue MeMOpaH AJIs1 OUUCTKU CTOYHBIX BOJ: OUMCTKA CTOYHBIX BOJ LEJIIFOJIO3HO-
OYMa)KHBIX, TEKCTHJBHBIX, TIbBAHUYECKUX MPOU3BOJICTB, NPEANPHUITHNA, MTPOU3BOISIILINX
NOJMMEPHBIE BOJIOKHA, epepaboTka XKHUJAKUX paAHOaKTUBHBIX OTXOIOB.

34.  llpumenenune MeMmMOpaH B aQHAJTUTHUYECKOW XHUMHH: HOH-CEICKTUBHBIC O3JIEKTPOJIBL,
MeMOpaHHbIEe JATYMKH Ha Ta3bl, MEMOpaHHbIE METO/Ibl aHATMTUYECKOTO Pa3JIeNIeHus], pa3ieiieHue
Ouorasa.

IIpumepsl OUIETOB K IK3aMeHY

OI'bOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET
Kadenpa puznueckoit xumun
Hamnpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.rton;
Jucuunnuna «IIpoueccel u anmnaparsl B MeMOPaHHOM TEXHOIOTHI
SK3AMEHAILIMOHHBIN BUJIET Nel

1. YkaxkuTe 001acTH MpUMEHEHUSI MEMOpPAaHHBIX TEXHOJIOTHM, a TaKKe MX MPEHUMYIIeCTBa
nepe]T TPAIUIIMOHHBIMEA TEXHOJIOTHSIMHU OYUCTKH.
2. MexaHu3MBbI MaccoIlepeHoca uepe3 MeMOpaHsl - TUQ G y3usl.

OI'bOY BO «KybaHckuii rocy1apCcTBEHHBIN YHUBEPCUTET
Kadenpa puznueckoit xumun
Hamnpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.rton
Jucuunnuna «IIpouecce! u anmnaparsl B MeMOPaHHOM TEXHOIOTHI
SK3AMEHAILIMOHHBIN BUJIET Ne2

1. Kakue TpebGoBaHMs MpeIbsBIAIOT K MeMOpaHam?

2. MexaHu3MBbl MacconepeHoca uepe3 MeMOpaHbl - MUTpaIusl.
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Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHUs

OneHka

KpI/ITepI/II/I OIICHMBAHM 110 3K3aMCHY

Beicoknii ypo-
BEHb «5»
(oTIMuHO)

OLICHKY «OTJIMYHO» 3aCIYKHBAET CTYACHT, OCBOUBIIHNH 3HAHUS, YMEHUS,
KOMITETEHIIH 1 TEOPETHYECKUI MaTepuall 6e3 MpoOeIoB; BBITOIHUBIINN
BCE 3aJ[aHUsA, MPEIyCMOTPEHHbIE Y4eOHBIM IIJJAHOM Ha BBICOKOM Kaue-
CTBEHHOM YpOBHE; NPAKTHUECKHE HAaBBIKH MPO(ECCHOHAIBHOTO MIPUMe-
HEHHsI OCBOCHHBIX 3HaHUN copMupoBaHbl. CTYyAEHT CBOOOIHO BIIAICET
TEOPETHYECKUM MaTepuasioM (3HaeT KaKk OCHOBHBIC, TaK M crenuduye-
CKHE CUHTETHYECKUE METO/IbI, @ TAK)KE MEXaHU3Mbl OCHOBHBIX PEAKIINN)
U CIIOCOOCH CAMOCTOSATENIFHO PEIINTh YK3aMEHAIIMOHHYIO 33/1a4y.

Cpenuuii ypo-
BEHb «4»
(xopor10)

OLIEHKY «XOpOIIO» 3aCIy)KUBAET CTYIECHT, NPAKTUYECKU IOJTHOCTHIO
OCBOMBUINY 3HAHUS, YMEHHSI, KOMIIETCHIIMM U TEOPETUYECKUI MaTepural,
y‘I€6HBI€ 3aJaHus1 HE OLICHCHBI MaKCUMAJIbHBIM YHCJIIOM 6a1111013, B OCHOB-
HOM c(opmHpoBasl MpakTHUYecKHe HaBbIKU. CTyOEHT XOpOIIO BIAJEET
TEOPETHUECKUM MaTEepUalioM, 3HACT 0a30BbIE CUHTETHUUYECKHE METOAbI 1
MMEET MPEACTABICHUE O MEXaHU3MaX OCHOBHBIX CUHTETUUYECKHU Ba’KHBIX
peakiuii, CnocoOeH CIPaBUTHCS C SK3aMEHAIIMOHHOMW 3aJadel mpu He-
3HAYUTEJIbHON IOMOIIHY CO CTOPOHBI IPENO1aBATEIIS.

IToporosslii ypo-
BeHb «3» (yno-

OLICHKY «yJIOBJIETBOPUTEJIBHO» 3aCIIYy’KUBAET CTYJIEHT, YACTUYHO C IIpPO-
OenaMy OCBOMBILIMM 3HAHMS, YMEHMsI, KOMIIETEHLIUU U TEOPETHUYECKUI
MaTepHall, MHOTHE ydeOHbIe 3a1aHus JTH00 He BHIIOJIHUIL, THOO OHH Olie-
HEHbI YUCIIOM 0ajIoB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOpBIE IPAKTH-

BJIETBOPHU- YecKue HaBbIKM HE chopmupoBanbl. CTyACHT 3HAET OA30BbIE CUHTETUYC-
TEJIBHO) CKH€ METO/Ibl, OIHAKO IJI0XO0 pazdupaercs B ceupuIecKux MeTo1ax u
ME€XaHM3MaX OCHOBHBIX PEaKIUi, C TPYJOM CIIPaBJISIETCs C dK3aMEeHallH-
OHHOM 3a/Jaueil MpHU CYIIECTBEHHOI MOMOIIU CO CTOPOHBI MpPEnoaaBa-

TeJsl.
OIIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIIy’KUBAET CTY/I€HT, HE OCBOMBIIUI
Mittivansaei | SHAT YMEHHS, KOMIETEHINH 1 TEOPETUUECKUI MaTepua, yueOHbIe
YPOBCH 2% 3aJlaHuUs HE BBITIOJIHUJI, TPAKTUYECKUE HaBBIKH He chopmupoBanbl. CTy-
(Hey TOBETEO- JIEHT HE CIIOCOOEH PEIINTh IK3aMEHAIMOHHYIO 33J1a4y JIaXe C TOMOLIbIO
MpenoaaBaTens U IMI0X0 Bia/leeT TECOPETHUECKUM MaTepuanoM (HabIko-

PHUTEIBHHO)

JTAIOTCS CYILIECTBEHHBIE OMIMOKY MpU 00CYKIEHUU 0a30BBIX CUHTETHYE-
CKHX METOIOB).

O1neHoYHbIE CpeACTBA ISl WHBAIHWIOB M JIMII C OTPAHWYCHHBIMHA BO3MOXKHOCTSIMHU 3I0POBBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— TIpU HEOOXOJMMOCTH WHBAIMIAM W JIUIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS
IPEOCTABIISAETCS JOMOJHUTENbHOE BpeMs /sl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— TpPU TIPOBEACHUHW TPOLEAYPHl OIICHWBAHUS PE3yJbTaTOB OOYYECHWS HHBAJIHIOB M JIHI[ C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATEHBIMUA 0COOCHHOCTSIMH,

— NpU HEOOXOAMMOCTH JJsi OOYHYaIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370pPOBbS U
WHBAJIMIOB MPOIIEAYpPa OICHUBAHUS PE3YIBTATOB O0YUEHUS MO AUCITUTUTNHE MOXKET IIPOBOAUTHCS
B HECKOJIBKO HTAroB.

[Iporienypa oIeHMBAaHUSI PE3yIbTATOB OOYYCHHS WHBAIWAOB M JIUIl C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbsSI 10 JTUCHMIUIMHE (MOJIYJIO) MpelycMaTpUBAET IPeI0CTaBICHHE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

Jlist mui ¢ HapyIIeHUsIMU 3pEHUS:

— B 1e4aTHOM (hopMe yBEITMUYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:
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— B IIe4aTHOU opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

JUJist U1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amapara:
— B miedaTHoi popme,

— B )OopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlanHpIii MEepevYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOII M [ONOJHUTEJbHOH Yy4YeOHOU JMTEpPATypbl, HEOOXOAMMOW IJIA
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

5.1 YueOHasi iuteparypa:

1. CsutnoB, Aunekceil AunekcanapoBuy, BBenenne B memOpanHyro TexHosoruto [Tekcr]:
[mocobue] / A. A. Ceutnos. - M. : JleJIu npunt, 2007. - 207 c. : ui

2. MemOpanbl 1 MeMOpaHHBIE TeXHOJIOTHH / OTB. pea. A. b. SIpocnaBues. - Mocka : Hayunsrit
mup, 2013. - 611 c. http://biblioclub.ru/index.php?page=book _red&id=468334&sr=1

3. TuroBa JIL.M., Anekcamsa W.}O., HyrmanoB A.X.-X. MaccooOMEHHBIE TPOILECCHI B
XUMHUYECKON M muieBoi TexHomoruu. Jlaboparopusie u npaktuueckue 3anatusa. CII6.: Jlansp,
2014. 224 c. https://e.lanbook.com/reader/book/53693/#1

4. Mynnep M. BBenenue B MeMOpanHyro TexHojoruto: / M. Mynzaep; nep. ¢ anrn. A. HO.
AnenteeBa, I'. I1. Amnonsckoit; mox pea. B. I1. Qy0sru. - M.: Mup, 1999. - 513 c.

s ocBOeHMS IUCLUIUIMHBI WHBAIMJAMU M JIMLAMU C OIPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSI M3JAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «¥Opai».

5.2 Tlepuoguyeckue U3TaHUs

«DNEKTPOXUMHSIY, «MeM6paHLI " MeM6paHHBIe texHosoruny, «Desalinationy», «Journal of
Membrane Science», «Separation and Purification Technology», «Desalination and water
treatment», «Membranes»

5.3. UHTepHeT-pecypchl, B TOM 4YHcje COBpeMeHHble MpogeccHoOHANbHbIe 0a3bl JAHHBIX H
I/IH(I)OpMalII/IOHHbIe ClIPaBOYHLIC CHCTEMbI

J1eKTPOHHO-0u0ImoTeuHbIe cucteMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/

6. IloaHOTEKCTOBBIE apXMBbI BEAYIIMX 3alaJHbIX HAy4YHBIX XYpPHAJIOB Ha Poccuiickoi miat-
dopme Hayunbx xypHaaoB HOMKOH http://archive.neicon.ru

7. HamnmoHanmpHas 2JIeKTpOHHAs OMOIMOTEKa (IOCTYIN K DIIEKTPOHHON OMOIMOTEKe auccepTa-
it Poccuiickoit rocymapctBenHoi oudnuoreku (PT'B) https://rusneb.ru/

8. Dmnextponnas koymekus Oxchopackoro Poccutickoro ®onna
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https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https:/link.springer.com/

Pecypcol cBoOOAHOTO H10CTYyNA:

1. AMepukaHcKas nateHTHas 6a3a qaHHBIX hitp://www.uspto.gov/patft/

2. [TonHble TEKCTHI KaHAACKHMX auccepTanuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. Undopmarmonnas cucremMa "EauHoe OKHO JocTynma K 00pa3oBaTeNbHBIM pecypcam"
http://window.edu.ru/;

5. Equnast koyutekius mudpoBeix oOpa3oBaTelbHbIX pecypcoB http://school-collection.edu.ru/ .

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe M HH(pOpMannoHHbIe pecypcbl Kyol'y:

1. Cpena MoaypHOTO qrHaMHUYeckoro oOyuenus http://moodle.kubsu.ru

2. baza y4yeOHBIX MIaHOB, y4eOHO-METOJAMYECKUX KOMIUIEKCOB, MyOiIMKanuil U KOH(epeHuui
http://mschool.kubsu.ru/

3. bubnnoreka MHPOPMAIMOHHBIX pecypcoB Kadeapbl HH(DOPMALMOHHBIX 00pa30BaTENbHBIX
texnoxorui http://mschool.kubsu.ru;

4. DnexkTpoHHbIH apxuB gokymentoB KyOI'Y _http://docspace.kubsu.ru/

6. MeToguyeckue yKazaHusi JAJs 00y4ar0LIUXCs 0 OCBOCHUIO TUCHUILINHBI (MOTYJIs1)

VYcnemnHoe ocBOEHUE AMCLUMIUIMHBI IMPENAINoJaraeT akTUBHOE, TBOPYECKOE Yy4YacTHE CTY/EHTa
MyTeM TIaHOMEPHOH, MTOBCEAHEBHOW PabOTHI.
OO0uue pexomeHnaanumn
W3ydyeHrne AUCHMIUTMHBI CIEAyeT Ha4MHATH C TpopaboTKu pabouell mporpammsl, 0codoe
BHHUMaHue, yAelss UeNsIM U 3aJlauaM, CTPYKTYpE U COJEpKaHUIO Kypca.
PabdoTa ¢ KOHCIIEKTOM JIeKIu i
[IpocMOTpUTE KOHCIIEKT Cpa3y MOCIIE 3aHATUH, OTMETHTE MATEpHal KOHCIIEKTA JEKINI, KOTOPBINA
BBI3BIBAET 3aTpPyJIHEHHUs Uil oHMMaHud. llombiTaliTech HAalTH OTBETHI HA 3aTPYAHHUTENIbHbBIC
BOIPOCHI, HUCHOJIb3YSl PEKOMEHIYEMYIO0 JuTeparypy. Eciaum camocTosTeNnbHO HE YIaloch
pazobpaThcsi B Marepuaie, chHoOpMynHpyiTe BOMPOCHI M OOpaTUTECh 3a MOMOUIBIO K
MPETNO0/IaBaTeIt0 Ha KOHCYIbTAIIMU WUJIH OJIMKANTIIeH JISKITHH.
PerynsapHo oTBoAMTE BpeMs ISl MOBTOPEHMS MIPOMACHHOTO MaTepuaa, IpoBepssi CBOM 3HAHUS,
YMEHUS U HaBBIKHM IO KOHTPOJIBHBIM BOITPOCAM.
BoinosineHue 1a00paTopHBIX padoT
Ha 3amstum mnonmyuute y mpemnogaBaTenss rpaduK BBIMOJHEHUs J1abOpaTOpHBIX padoT.
O63aBenuTech BceM HEOOXOJUMBIM METOJUUECKUM 00eCTIeYeHUEM.
[lepen mocemeHueM abopaTopu HM3y4yUTe TEOPHUIO BOIPOCA, MPEANOIaraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECh C PYKOBOJICTBOM II0 COOTBETCTBYIOIEH paboTe M MOArOTOBHTE
IIPOTOKOJI IPOBEAECHUS pabOThI, B KOTOPHIN 3aHECUTE:!

— Ha3BaHue paboThI;

— 3arOTOBKH TaOJMIL JIs 3aMOJTHEHUS SKCTICPUMEHTATbHBIMU JJAHHBIMHU HAOJTI0ICHUI;

— ypaBHEHUs XMMHYECKHX PEaKIUi TMpeBpalieHui, KOTopble OYAyT OCYIIECTBICHBI MPH

BBITIOJTHCHUH DKCIIEPUMEHTA;

— pacyeTHble POPMYIIBL.

OdopmieHne 0TYETOB TOJKHO MPOBOIUTHCS MOCIE OKOHYAHUS paboThI B 1abopaTopuu.
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ﬂJ’IH IMOATOTOBKU K 3allIUTE OTUCTA CIICAYCT IMTPOAHATIU3UPOBATH OKCIICPUMCHTAJIbHBIC PE3YJIbTATHI,
CONIOCTaBUTh UX C U3BCCTHBIMU TCOPCTHYCCKUMMU IMOJIOKCHUAMU HJIM CIIPABOYHBIMU JAHHBIMH,
O606H_II/ITB PE3YIbTATHI I/ICCJ'IC,HOBaHI/Iﬁ B BUJ€ BBIBOJOB IIO pa60Te, noAroToBMTb OTBCTBI Ha
BOIIPOCHIL, IPUBOJAUMBIC B MCTOJUYCCKUX YKA3aHUAX K BBIIIOJIHCHHUIO H&GOp&TOpHBIX pa60T.

7. MaTtepuaibHO-TEXHU4YECKOe o0ecneyeHne 1o JUCHUIInHEe (MOAYJI10)

HaumenoBanue yueOHOM ayJUTOPHH, €€ OCHAILIEHHOCTh

No Bua pabdot
000pyIOBaHUEM U TEXHHUUYECKUMU CPeICTBAMH O0yUeHHUS
1. Cemunapckue 3anatusi | Aynutopust  (ayn.  322c¢, 416c, 332c¢), ocHaimieHHas
MPE3eHTALUOHHOM TEXHUKOU (mpoextop, JKpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM IMPOTPAMMHEIM
o0ecreueHueM.
2. ['pymmoBsie VYuebnast aymutopust (ayn. 322¢, 416¢, 332¢, 345c).
(MHAUBUAYATbHBIC)
KOHCYJIbTAIIHH
3. Tekymuii  KOHTpOJb, | YueOnas aynutopus (aya. 322c¢, 416¢, 332c¢, 126¢, 334c).
MIPOMEKYTOYHAS
aTTecTanus
4. CamocTosiTenbHas Kabuner myist camoctositenbHOU padboTel (140c), ocHaCHHBIH
pabora KOMITBIOTEPHON TEXHHUKOW C BO3MOXHOCTBHIO MOIKIIOYEHUS K
cetu «/HTEpHET», NPOrpaMMOM JKPAaHHOTO YBEIHWYEHUS U
00ecCrevyeHHbI TOCTYIIOM B AJIGKTPOHHYIO WH(GOPMAaIMOHHO-
00pa3oBaTeNIbHYIO CPEly YHUBEPCUTETA.
5. Jlexunounusele 3aHATUA | JIKUMOHHAs ayAUTOpHUsS, OCHAUIEHHAs MPE3eHTAMOHHON
TEXHUKOW (TPOEKTOp, OSKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIHUM MporpaMMHbIM obecnieuenueM (I10).
6. JlaGopaTopHbie JlaGopatopusi, YKOMIUIEKTOBaHHasi  CHEIUAIU3UPOBAHHON
3aHATHUS MeOeNbI0 U TEXHUUYECKIUMH CPEICTBAMH O0yUYEHUS:

Cxanupyrommii creKkTpodoToMeTp Leki SS2109UV
Cnextpodoromerp Leki SS2107 Mukpockon ONTUYECKUH
Altami  Kongyktomerp «Okcmept-002» - 1 1mr; Becw
a”HanmuTHueckue «Adventures Pro» - 1 mt; Typounumerp Hanna
— lwr; Buckosumerp Brookfield — 1 mr; Buckozumerp
kanmwusipaelid BIDK-2 — 3mt; Becsl maboparopusle — 1 1mT;
Becbl Topcuonnsie — 1 mT; Memanka ¢ nogorpeBom «lka C-
MAB HS7» Illeiikep nabopatopusiit LS110 — 1 wt; pH-metp
Hanna Hi2211 — 3 wr; Mynstumerp — 1 mr; Mcroynuk
NUCTaHUSl TOCTOSHHOIO TOKa crabunu3upoBaHHblil b5-49;
Konnykromerp nopraruBaslii Hanna HI 9033 — 2 mT; Hacoc
NEpPUCTATBTUUECKU MHOrokaHanpHeli — 1 mT; Hacoc
MEePUCTATBTUYECKUI onHOKaHanbHbld LS 301 — 2 T
Mynbtutect MIMT1-101-1 — 2 mrr; [TK-2mr
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