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1 ey v 3a1a4M U3y4YeHHU S TUCHUILTHHBI
1.1 Heab aucuunJInHbI

[TomyueHue cTylAeHTaMU TEOPETUUYECKUX W MPAKTUYECKUX 3HAHUKW B 00JACTH MeMOpaHHOM
TEXHOJIOTHH, HABBIKOB MPAKTUUYECKOTO MPUMEHEHUS MEMOPaHHBIX allapaToB.

1.2 3agauy JUCHUILINHBI

DopMUPOBAHHE Yy CTYACHTOB 3HAHUM TEOPETUYECKHX OCHOB IIPOLECCOB, HCIOJIB3YEMBIX B
MeMOpaHHOM TEXHOJIOTHH, HABBIKOB MPAKTHUYECKOT0 MPUMEHEHUSI MeMOpaHHbBIX aIapaTos.

1.3 MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

Jucuumumna «IIporecch u anmapatbl B MEeMOPaHHO#N TEXHOJIOTUH» OTHOCHUTCSI K BApUATHBHOM
yactu brnoka 1 "/lucturuinael (Mogynu)" pabodero yueOHOTO IjIaHa MporpaMMbl OakaitaBpuarta
npoduinb «DPusznueckas XuMusi» 1o HarpasiaeHuto moarotoBku 04.03.01 Xumus. B cooTBeTcTBUM
C paboyuM YYeOHBIM IUIAHOM JUCIUIUIMHA HW3ydaeTcs Ha 4 kypce. Bua mpomexyTodHou
aTTECTAIMU: DK3aMEH.

Wzyuennro nucnuruinabl «lIpomecchl U anmapaTsl B MEMOpPaHHOW TEXHOJIOTHHY MPEIIISCTBYET
u3ydeHue IUCIUIUIMH «Du3ndeckas Xxumusi» u «MemOpaHbl 1 MeMOpaHHBIC SIBJICHU». B pamkax
JAHHOW JTUCIUIUIMHBI Y CTYICHTOB (DOPMHUPYIOT 3HAHUS, YMCHUS W HABBIKH, KOTOPBIE OymyT
3aKpEeIUICHbI B X0I€ TIPOXOKIACHUS IIPOU3BOJICTBEHHOW MPAKTUKH, YTO 00ecreunuT (hopMUpoBaHHe
KOMIICTCHIIMH, HEOOXOJUMBIX JIJIsl YCHENIHOW HAyYHO-HUCCIICIOBATEIIBCKONW JeSITSIbHOCTH
BBIITYCKHHKOB.

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOCHHS COJeP:KAHMUS JMCIHILIHHBI

W3ydyenue naHHOW y4eOHOIl AMCUMIUIMHBI HAMpaBlieHO Ha (OpMUPOBAHHE Yy OOYHYaIOUIMXCS
CIEAYIOIMX KOMIETEHIIHIA:

Kon u HanMeHOBaHMe HHIMKATOpa Pe3ynbTaThl 00y4eHHUs IO AUCHUIUINHE
JOCTUKEHHS] KOMITETEHIIUU
[1K-2. Cnioco6eH NpUMEHATh COBPEMEHHYIO amaparypy Ipu MPOBEACHUN HAyYHbBIX UCCIIE0-
BaHUH, a Takke 00padaThIBaTh U aHAIM3UPOBATH MOJTYUYEHHbIE PE3YIIbTAThI
NIIK-2.1. OcymecTBisieT UcClea0BaHUE | 3HaeT 0a30Bble M ClEUaATbHbIE METOABI oOpallle-
XUMHUYECKHUX COEIMHEHUIN U MaTEPUAJIOB C | HUSI C COBPEMEHHBIM AJIEKTPOXUMHUYECKUM 000py-
HCIIOJIb30BAHUEM COBPEMEHHOTO XMMHUE- | JOBAaHUEM

CKOT0 000pyTOBaHUS yMEeT MOoJydaTh Pe3yIbTaThl U3MEPEHUH C UCIIOIb-
30BaHHEM COBPEMEHHOIO DJIEKTPOXUMHUYECKOTO
000pyI0BaHUs

BJIaJIC€T HAaBBIKAMU HACTPOWKH M ONTUMH3AIMU
METOHK UCCIIEIOBAaHHS Ha COBPEMEHHOM JJICKTPO-
XHUMHUYECKOM 000pYI0BaHUH
NIIK-2.2. O6pabarTbiBaeT U aHAIU3UPYET | 3HaeT 0a30Bble METOJbl OOpPaOOTKU pe3yNIbTaTOB
HKCIEpUMEHTAIbHbIE JIAaHHbBIC, IMOJIyYeH- | UCCIICAOBAHHM
HBIE C MCIIOJIb30BAHMEM COBPEMEHHOM XU- | YMEET aHAIM3HPOBATH TOITYYCHHBIC PE3yIIbTaTHI C
MHUYECKOM anmnapaTypbl NPUMEHEHHEM  COBPEMEHHOTO  IPOTrPaMMHOTO
o0ecrniedyeHus
BJIaJIe€T HaBBIKAMU OOpaOOTKH, aHAIM3a W TPE-
CTaBJICHUsI JTAHHBIX SKCIEPUMEHTAIbHBIX U3MEpe-
HH

PesynpTaThl 00y4eHHs 10 AUCHUILIMHE JOCTUTAIOTCS B PAMKAX OCYILECTBIICHHS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITENIbHOW pabOThl 00Y4arOLINXCs B COOTBETCTBUU C YTBEPHKIECHHBIM
y4eOHBIM IIITAHOM.




WNuaukaTopsl JOCTHKEHHS] KOMITETEHIUI CUYUTAIOTCS CPOPMUPOBAHHBIMH MIPH TOCTHXKE-

HUH COOTBETCTBYIOIIMX UM PE3YJIbTATOB O0yUCHHUS.

2. CTpyKTYypa U cofepKaHue JUCHUILIHHBI

2.1 Pacnipenesienne TPy10EéMKOCTH AUCUMILIMHBI IO BUAaM padoT

OO6mas Tpya0€MKOCTh JUCIUILIMHBI COCTABIIsCT 5 3ad. €.

BU1aM paloT MPEJICTaBICHO B Ta0JIHIIE.

(180 4acoB), ux pacmnpeaeiacHue 1o

Bun yueGHO# paboThI Bcero CemecTpbl
4acoB (dachrn)
7 8
KonrakTHasi pa6oTa, B TOM 4HcJIe: 102,5 70,2 32,3
AYyIUTOpHBIE 3aHATHS (BCEro): 98
3aHATHSA JIEKIIMOHHOT'O TUIIA 44 34 10
71a0b0paTOPHBIC 3aHATHS 54 34 20
MIPAKTUICCKHC 3aHITHSI - - -
CEMHUHAPCKHE 3aHSATHUS
HNuasi koHTaKTHas1 padora:
KonTpons camoctostensHoi padbotsl (KCP) 4 2 2
[Tpomesxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocTosiTesibHasi padoTa, B TOM YHCJI€: 50,8 37,8 13
CamocrosaTenbHOE U3y9eHUE TEOPETHUECKOTO ; 5 5
MaTepuaa
OdopmiieHne 1a00paTOPHBIX pabOT 15 10 5
[ToaroroBka K BBITOJIHEHHUIO U 3alIUTE JaOOPATOPHBIX
13 10 3

pabot
[TonroToBKa K TEKyInieMy KOHTPOJIIO 15,8 12,8 3
KoHnTpoJs: 26,7 - 26,7
[ToaroroBka K sK3aMeHy 26,7 - 26,7
OO0mas Tpyr0eMKOCTh Jac. 180 36- -

B TOM 4HCJie KOHTAKTHAs 1025 70,2 323

pabora

3a4. eJ 5 3 2

2.2 Copnep:xanue JMCHUINIHHBI

Pacnipenenenuie Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.

Paznenbl (TeMbl) AMCUMIUIMHBL, U3y4aeMble B 7 U 8 cemecTpe (0uHas hopma 00ydeHus)



KomnnuecTso yacos
Breaynut
Ne HaumenoBanue pa3nenos B AyH;T;)TI;HaH opHas
cero P pabora
J | 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. bapomemOpanHbIie nporiecchl 22 110 8 8
4. Juddy3nonnsie 1 TepMoMeMOpaHHBIE TPOLECCHI 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 o4 46,8
Koutpoib camoctositenbHo padotsl (KCP) 8
[Tpomexyrounas arrectanus (MKP) 0,5
[ToaroToBka K TeKymeMy KOHTPOJIIO 26,7
OO61ast TpyA0EMKOCTb IO JUCIUIINHE 180

[Tpumeuanue: JI — nexum, [13 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopatopHsie 3aHs-
tusi, CPC — camocrosiTensHas paboTa CTyJeHTa

2.3 Conepxanue pa3aesioB (TeM) IMCUUILTHHbBI:

2.3.1 3aHATHA JeKIUOHHOr0 THIIA

Ne

Hamnmenosanue pasnena (TeMbl)

Conepxanue paszena

dopMa TeKy1ero
KOHTPOJIS

1

2

3

1.

Beenenne. OCHOBHBIE CBEIICHUS
0 MeMOpaHHBIX Tpoleccax.
Tunsl MeMOpaHHBIX MPOIIECCOB
1 MEXaHU3MBI MaccoIlepeHoca
yepe3 MeMOpaHsbl.

ObnacTu npUMEHEHUs] MEMOpPaHHOM TEXHOJIOTHH U |yCTHBIN ompoc; JIP

ee NMPEeUMyIIecTBa Iepesl TPATUIHOHHBIMU
TEXHOJIOTHSIMHU. VIcTopus pa3BUTHSI MEMOpPaHHOM
TexHosnornu. COBpeMEHHOE COCTOSIHIE MEMOPaHHBIX
METOJIOB Pa3JeNICHHUs 1 OYNCTKH BEUIECTB. AHAIN3
pBIHKa MeMOpaH 1 MeMOPaHHBIX TEXHOJIOTHH.
Bapomembpannsle, nudy3noHHbIE,
JIEKTpOMEMOpaHHbIE, TEPMOMEMOpPaHHBIE
mporeccel. Konseknus, muddysns,
AIEKTPOMUTPALUS.

KoHneHTpamonHas moispu3anys.
Ocankoobpa3oBanne Ha MeMOpane. Bimsaue
MTOJISIPU3ALMOHHBIX SIBJICHUN Ha
MIPOU3BOIUTEIHHOCTh MeMOpaH. CriocoOBI
CHIKEHUS BIMSTHUS TOJIIPU3AIIMOHHBIX SIBICHHH.

BapomeMOpaHHbIe ITPOLIECCHI

OcHOBHBIE TUIIBI OapOMEMOPAHHBIX MTPOLIECCOB! JIP
MUKpO(QUIBTpaALHs, YIbTpapUIbTPAIHS,
HaHO(UIbTpaIys, 00paTHbIil ocMoc. OCHOBHbIE
(haxTOpBI, BIUSIONINE HA IIPOLIECC pa3/IeCHHSI.
MuxkpodwmisTpanus, yabrpaduistpanns. CtpoeHue
MHUKPO(UIBTPALIMOHHBIX U YIIBTPaQUIbTPAIHOHHBIX
MeMOpaH. BiusiHue mapameTpoB pabodero pexxuma
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Ha nipouecc pazaenenus. OOpaTHbIi ocMoc.
MexaHu3M 00paTHOOCMOTHYECKOTO Pa3JeIeHUs.
OcoOeHHOCTH CTPOEHHSI 0OPATHOOCMOTHYECKHX
MeMmOpaH. BimsiHue nmapamerpoB pabodero pexxuma
Ha npouecc pazaenenus. Hanodunprpanms.

Juddy3nonnsie u
TepMOMeMOpaHHbIE IPOLECCHI

Pa3nenenue ra3oBeix cMeceil. CeneKTUBHOCTh
TIOPHUCTHIX M HETIOPHUCTHIX Ta30pa3AeIuTeIbHBIX
MeMOpaH. J{nann3. MeMOpaHHAast SKCTPaKITHUS C
WCTIOJB30BaHUEM KHUIKAX MeMOpaH. MeMOpaHHast
muctrwuiys. [lepBanopanus (ncnapeHue yepes
MeMOpaHy).

JIP

OnexTpoMeMOpaHHbIC
HPOLECCHI

OCHOBHBIE BHIBI 2JIEKTPOMEMOPAHHBIX MTPOIIECCOB.
Onexrpoauanus. KOHCTpyKIuK 37€KTpOANaIN3HBIX
anmnapaToB. DJIEKTPOIUATH3HbIE IPOLIECCH U
anmaparsl, IpeHa3HaueHHbIe JJIs1 00€CCOTMBaHUS
pacTBOPOB, KOHLIEHTPUPOBAHUS JIEKTPOJIUTOB.
OneKTpoauaIu3Hble IPOLECCH U alnapaTsl,
NpeiHa3HAYCHHbIE JUIS TOJTyYeHHsI JeNOHNU30BaHHOM
BOJIBL. DIIEKTPOANAIU3HBIE IPOLIECCHI U aIlaparhl,
IpeAHa3HAYEeHHBIC [l CUHTE3a KHUCIIOT U Lieao4eil.
MemOpanHubIi 3nekTponu3. [lomyaenne
HEOPraHNYECKHUX BEIIECTB MEMOpPaHHBIM
NeKTpoIn30oM. [losrydeHne opraHnIecKiuX BEIIeCTB
MeMOpPaHHBIM 3JIEKTPOJIH30M.

JIP

OcHOBHEIE 00J1aCTH
MIpUMEHECHHS MEeMOPaHHBIX
TEXHOJOTUi

[Tpumenenne MeMOpaH B BOJIOTIOATOTOBKE:
TIOJTy9eHHE IUTHEBOH BOJBI ITyTEM ONPECHEHUS
MOPCKHUX BOJI, TOBBIIIIEHNUE KaueCTBa MUTHEBOIT
BO/JIBI, MTOJIy4€HHE 0CO00 YUCTOH BOBI,
00e33apaKUBaHUE U CTEPHIIM3ALIUS BOJIBI.
[IpuMeHeHne MeMOpaH B MEUIIMHE: TTOJTy4YeHHE
OYMILIEHHOMN, CTEPUIIBHOW, aTUPOTEHHON BOBI JJIs1
HPUTOTOBJICHUS BaKIMH, MEIUIIMHCKHUX ITPENapaTos,
MIPOMBIBKH aMITyJI, O4MCTKA KPOBH METO/IOM ANaIN3a
(ammapaT HCKyCCTBEHHAs IMOYKa), MEMOpaHHas
OKCHTEHAaIUsl KPOBH, BBE/ICHHE B OPIaHU3M
JIEKapCTBEHHBIX BEIIECTB, PETYINPYEMOE
KalCyJIMpOBaHUEM, BBIJICJICHNE, OUYUCTKA U
KOHLICHTPHPOBAHNUE JEKAPCTBCHHBIX NIPENapaToB B
npoIeccax MOJTY4eHHUS JIEKapCTBEHHBIX CPEICTB,
¢usnorepanus (armnapart «["OpHBIH BO3IYX»).
[IpumeHeHne MeMOpaH B TOIIMBHO-3HEPTETUIECKOM
KOMITJIEKCE: OYMCTKA U OCYIIIKa MOMyTHOTO
He(TAHOTO rasa, pa3jieJleHue KOMIIOHEHTOB
HeTeXUMHYECKNX PON3BOJICTB. [IpuMenenme
MeMOpaH B MUKPO3JICKTPOHHO MPOMBIIIICHHOCTH:
TIOJTy4eHHEe 0CO00 YMCTON BOJIBL, TITyOOKast OYUCTKA
BO3yXa AJIS «4UCTBIX» KOMHAT. [IprMeHeHue
MeMOpaH ISl OYMCTKH CTOYHBIX BOJ: OYHCTKA
CTOYHBIX BOJI LIEJUTIOII03HO-0yMa)kKHBIX,
TEKCTHJIBHBIX, TATbBAHUIECKUX ITPOU3BOJICTB,
MIPEeIIPUATHHA, TPOU3BOISIIINX OJIUMEPHBIE
BOJIOKHA, IepepadOTKa KUAKIX PaTHOAKTHBHBIX
oTX0110B. [I[puMeHeHre MeMOpaH B aHATMTUIECKOMN
XVMHWHU: HOH-CEIEKTUBHBIE 3JIEKTPOIBI, MEMOpaHHBIE
JATYNKH Ha Ta3bl, MeMOPaHHBIE METOIBI
AQHAIMTHYECKOTO pa3JieJIeHus], pa3jieJieHue Ouorasa.




2.3.2 3aHATHS CEMMHAPCKOr0 TUMNA (MPAKTUHYECKUE / CEMUHAPCKHE 3aHATUA/ JJadopaTop-
Hble padoThI)

®opMa TeKyLero

Ne HanmeHnoBaHue 1a00paTOpHBIX paboOT
KOHTPOJIS
1 3 4
1 |HccnenoBanue nporecca mpeanoAroToBKA HCXOTHOTO PacTBOpa Otuer o
nepes ero o0padboTKoi MeMOpaHHBIM METOAOM. nabopaTopHoii paboTte
2 |W3ydenue mporiecca MUKPO(QHIbTPAIHH. Otuer o
naboparopHoil paboTe
3 |U3yuenwue nporiecca nepepadoTKH pacTBOPOB COJICH METOIOM Otuer o
00paTHOro ocMoca. nabopaTopHoii pabote
4 |3yueHue pa3/eneHus )KUIKUX HEOJHOPOIHBIX CHCTEM METOIOM Otuer o
ynbrpaduibTpanun (Y ®). Pacuér napamerpos mporecca naboparopHoii padore.
yIbTpadUIbTPALIHH. PacuerHo-
rpaduyeckoe 3a1aHue
5 |M3ydenue mporecca yMATYSHHS BOJOTPOBOIHON BOJBI METOIOM Ortuer o
HaHO(UIIbTPALIH. nabopaTopHOi paboTe
6 |HccrenoBanue mpoiecca HEHTpaTu3alMOHHOTO JTHATN3a. Otyet no
nabopaTopHOl paboTe
7 |UccnenoBaHue 31€KTPOAUAIM3HOIO IIpOIiecca KOHUEHTpUpoBaHust  |OTYeT 1o
AJIEKTPOJIUTA. 1abopaTopHoii paboTte
8 |HccrnenoBanue mpoiecca moJydeHUs IeMOHN30BaHHON BOJIBI. Otyet no
nabopaTopHoOl paboTe
9 |HMccnenoBaHue mporecca MoJydeHHst KUCIOTHI U IEeNIoud u3 comd  [OTYeT 1mo
AJIEKTPOUAITU3OM C OUTIONSPHBIMA HOHOOOMEHHBIMH MEMOpaHaMH. |1a00paTopHOi paboTe
10 |[TosyueHue SHEPTUH C UCIIOIB30BAaHUEM TPaIMEHTa KOHIIEHTpauy, (OTYeT 1mo
METOI0M PEBEPCUBHOIO AJIEKTPOANAIIH3A. nabopaTopHoii pabote
11 |MccnenoBaHue OCHOBHBIX XapaKTEPUCTHK TOIUIMBHOIO JIeMeHTa.  (OTYeT no

nabopaTopHoii pabote

2.3.3 lIlpumepHasi TEeMATHKa KYpPCOBBIX padoT
KypcoBblie paboThl (ITPOEKThI) YUEOHBIM IJIAHOM HE MIPETYCMOTPEHBI

2.4 Ilepeyenb y4eOHO-METOAMYECKOrO0 oOOecmeYeHUs] IJIsi CAMOCTOATENbHON pPadoThI
00y4YaIIHXCH M0 JUCHHUILIMHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTUIUHBI
Ne Bun CPC IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

1 2 3

1 |IIpopaboTka yuebHOro |Meronuyeckue PEeKOMEHJIAIMM K OpraHu3alydd ayIUTOPHOW M
(TEOpPETHYIECKOTO) BHEAYJIUTOPHON  (CaMOCTOSITEIbHOW)  pabOTBl  CTYACHTOB:
Marepuana meroauyeckue ykazanusa / coct. T.UII. Cropoxenko, T.b.

[Tounnok, A.B. becranmos, H.B. Jloza. — Kpacuonap: Ky6anckuit
roc. yH-T, 2018. 89 c.

2 |BemmonHenue Mertoauueckue yKa3aHHUs MO OpraHU3allid CaMOCTOATEIIbHOMN
WHIUBUTyaJIbHBIX paloThI CTy/IeHTa, YTBEPKACHHBIE Kadeapoil puzndeckoit Xxumum,
3amanuii (moarotoBka  |mpotokos Ne 1 ot 30.08.2017 r.

COOOIIIEHUI,
MIPE3CHTAIINN )

3 [lloaroroBka k Tekyniemy (MeToandeckiue PeKOMEHAAIMM K OpraHu3aluyd ayJUuTOPHOH U

KOHTPOJTIO BHEAYJIUTOPHON  (CaMOCTOSITENIbHOWM)  pabOThl  CTYACHTOB:
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meroauyeckue ykazauusa / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becmanos, H.B. Jlo3za. — Kpacnonap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

Y4eOHO-MeTOoInYeCKUe MaTepHalibl Ul CaMOCTOSTEIbHONH PabOThl OOyYaromuXxcs W3
yycja UHBAJIUAOB U JIUMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbsI IPEAOCTABISAIOTCS B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSAM HX 370POBBS M BOCIIPUSATHS HH(POPMAILIHH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOI 0 IOKYMEHTA,

JIyist L ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Jns dhopMupoBaHMs KOMIETEHLMI B IPOLIECCE OCBOCHUS Kypca HCIOJb3YETCsl TEXHOJIOTHUsS
po(hecCuOHANIbHO-PAa3BUBAIOIIEIO O0y4YeHHs, IpelycMaTpUBarollas HE TOJIBKO Iepenady
TEOPETUYECKOr0 MaTepUala, HO U CTUMYJIMPOBAHKE [TO3HABATENBHBIX IEHCTBUI CTYIEHTOB.
Co3nanne B y4eOHOW JEATENHHOCTH MPOOJIEMHBIX CHTyallMd M OpraHU3alys aKTHBHON
CaMOCTOSITENILHOM J1eATeNbHOCTH O0yYaIOUIMXCs M0 X Pa3pelieHHI0 IPUBOAUT K TBOPUECKOMY
OBJI4/ICHUIO 3HAHUSMHU, YMEHUSMH, HaBbIKAMHU, Pa3BUTHIO MBICIUTENbHBIX cllocoOOHOCTEH. PaboTa
C JJIEKTPOHHBIMM 0a3aMu JaHHBIX, MOJrOTOBKa pedepaToB M 3ammra B GopMe J0KIaaa Ha
CeMMHape, BKJIIOYAIoLIas OTBEThl HA BOIPOCHI M/WIIM JUCKYCCUIO, MHIUBUAYAJIbHBIX 3aJlaHUM,
JMCKYCCHH 10 00CY>KAaeMbIM BOIIPOCaM.

MynpTUMEAUNHHbBIE NPE3CHTALMU MO TeMe 3aHsATuA. JloKnaabl CTyIEHTOB C MYJIbTUMEIHITHOMN
npe3eHTanuei no pedeparam. JlMckyccun o TemMe 3aHATHs. Y CTHBIHM ompoc.

Jng nun ¢ OrpaHMYEHHBIMH  BO3MOXHOCTSIMH  3JI0POBbS  MIPEIYCMOTPEHA OpraHU3alus
KOHCYJIbTAIMM ¢ UCIOJIb30BAaHNUEM JIEKTPOHHOMN MOYTHI.

4. OneHOYHbIE M METOANYECKHE MATEePHAJIbI

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

OneHoYHBIE CpEACTBA BKIKOYACT KOHTPOJBHBIE MAaTepuabl Uil IPOBEACHUS TEKYLIero
KOHTPOJIs B hopMe 3a7aHui JUIsE CAMOCTOSITETILHOTO PEeIIeH s, 33/1a4 JJIsl peIlICHHsI B ayIUTOPHH,
KOHTPOJIbHBIX pa0OT, KOHTPOJBHBIX BOMPOCOB K JIAOOpPaTOpHBIM paboTam, U MPOMeEKYTOYHOM
aTTecTaluu B (hopMe BOIIPOCOB U 3a/1a4 K IK3aMEHY.

Tekymuii KOHTPOJIb 3HAHUH OCYIIECTBIISIETCS Ha Ka)XJAOM IPAKTHYECKOM 3aHATUU B BHJIE
YCTHOTO OIIpoca, 00CYXAEHUS TUCKYCCHOHHBIX BOIIPOCOB, B TOM YHCIIE 1O JIOKJIagaM, pedepatam
YU UHAWUBUIYAIBHBIM 3aJaHUAM CTYAEHTOB. [IMCBMEHHBIM KOHTPOJIb OCYHIECTBISETCS B BHJE
POBEPKH pedepaToB W WHAMBUIAYAIbHBIX 3aJaHUi CTyAeHTOB. OmHONH U3 (HopM KOHTpOISL
(bopMupoBaHUs HEOOXOJUMBIX KOMITETEHIINH ABIIsIETCS YCTHas 3amuTa pedepara B Bue JoKiIaaa
C o0s3aTeNbHBIM  JEMOHCTPAIlMOHHBIM  MaTepuajoMm, Hampumep, mnpeseHtauueil. Ilo
VWHIVBUAYAJIBHBIM 33JaHUSAM CTYIEHTBl KPOME IHCBMEHHOIO OTYETa TAKXKE IOTOBAT KpPaTKOe
cooOuieHne Ha 2-3 MUHYTHI ¢ 0053aTeNIbHBIM JIEMOHCTPALMOHHBIM MaTEPHATIOM.

IloaroroBka pedepara u I0KJIaaa 0 HEMY ¢ MYJIbTUMeIUIHON npe3eHTanuei. Pedepar —
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nuchbMeHHas paboTa, cozepkalas KpaTkoe M3JI0KEHHE CYIIHOCTH KaKoro-a1ubo BOMpoca, TEMbI
HA OCHOBE HECKOJIBKUX MEPBOMCTOYHUKOB, BBHIMONHSIEMAsl CTYyJEHTOM B TEYCHHE JITUTEIHHOTO
cpoka (okouio Mecsia). Pedepar noymkeH conep:kartb OCHOBHbBIE (DAKTHUECKHE CBEJICHUS U BBIBObI
10 pacCMaTpUBaEMOMY BOIIPOCY.

Hoxuan (ycTHOe coobiienne) mo pedepaTry npeacTaBiseT co0oi kpaTkoe (5-7 MUH) U3JI0KCHUE
CyTH BBITIOTHEHHOW pabOTHI, COMPOBOXKIAIOIICECS KOMIBIOTEPHOU mpe3eHTanuen. [locnemansis

IIOJKHA BKJIFOYATh He Oostee 12-15 cialinos.

IIpumepHbIe TeMbl pedepaToB:

1.  TomnmBHBIE D5JEMEHTHl, WX KiaccU(UKAIUs, TNPOLECChl IEpPeHOca B TOIIMBHBIX
3JIEMEHTAaX.
2. [Ipumenenne meMOpaH B BOJONOATOTOBKE: IIOJNyYEHHE IHTHEBOM BOJBI IyTeM

OINIPECHEHUS] MOPCKUX BOJ.
[TpumeHneHre MmeMOpaH B BOJIOIOJATOTOBKE: MOJIy4€HHE 0CO00 YUCTOM BOJIBI.

[Ipumenenne meMOpaH B NMIIEBOW MPOMBIIIJIEHHOCTH: KOHLIEHTPUPOBAHHE COKOB,
O4YMCTKa BHHA, IINBA.

3.
4.

5.  Ilpumenenue memMOpaH B MHIIEBOM INPOMBIIUIEHHOCTH: IepepaboTka MOJOYHBIX
IPOJYKTOB.
6. Ilpumenenne wmeMOpaH B OHOTEXHOJIOTMHM: W3BJIEYEHUE LEJIEBBIX KOMIIOHEHTOB
(bepmeHnTOB, BHUTaMHHOB | Tp.), KOHIICHTPHPOBAHHUE MPOAYKTOB OHMOTEXHOIOTUYECKHUX
IPOLIECCOB.
7.  llpumenenme  MemMOpaH B  OHMOTEXHOJIOTUHU: OpraHu3anys  HENPEPbIBHBIX

OMOTEXHOJOTHYECKHUX MPOIECCOB, B KOTOPHIX MPOUCXOIUT HEMPEPHIBHOE M3BIICUCHUE LEIEBBIX
KOMITOHEHTOB U3 OnopeakTopa (MeMOpaHHBIM peakTop).
[Ipumenenne memOpaH B MEOUIIMHE: OYKHCTKAa KPOBM METOAOM JAuanu3a (ammapar
HCKYCCTBEHHAsI 1I0YKA).
[TpumeHeHnne mMeMOpaH B TOIUTMBHO-PHEPTETHUYECKOM KOMILIEKCE: OYHMCTKAa M OCYILIKa
MOMYTHOTO HE(TAHOTO Ta3a.
[TpumeHeHne MeMOpaH Uil OYMCTKU CTOYHBIX BOJI: OYMCTKA CTOYHBIX BOJI LIE€JUTIOJIO3HO-
OyMa)KHBIX MPOU3BOJICTB

8.

9.

10.

11. HpI/IMeHeHI/IC MCM6paH AJIL OYUCTKH CTOYHBIX BOJ I'AJIbBAHUYUCCKHUX ITPOU3BOJICTB,
12. TlpumeHenne MmeMOpaH s TepepabOTKH KUAKHX PaIHOAKTHBHBIX OTXOIOB.
CprKTypa OLCHOYHBIX CPEACTB AJIA TeKleIei;l u l'lpOMe)KyTO‘IHOﬁ arTreCcranmum
Kon un HanmeHOBaHME WH- HanMeHoBaHNE OLIEHOYHOIO CPENCTBA
Ne Pe3ynbraTel 00y4eHus
JIUKaTopa . IIpomexyTouHas
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymuit KOHTPOJIB
(B cooTBeTcTBUH C 1. 1.4) aTTecTanus
3HaeT 0Oa3oBbie M crenu- | JlabopaTopHas pabora Bompoc Ha 3x3a-
aNbHBIE METOMBI OOpare- MEHE
HUA C COBPEMCHHBIM JJICK-
TPOXMMHUYECKHM 000pyIO0-
BaHHEM
HIIK-2.1. OcymecTBusier
yMeeT moiydaTrb pesysb- | JlabopaTopHas paboTa -
HCCIIeIOBAaHUE ~ XUMHUYeC- .
. TaThl U3MEPEHHH C HCTIOJIb-
CKHX COCITUHEHHUI U MaTe-
30BaHUEM COBPEMEHHOTO
1 | pmanoB c wHcHONB30BaA-
IEKTPOXUMHUUYECKOTO 000-
HHEM COBPEMEHHOIO XH-
pYZOBaHUs
MHYECKOTO  000pyI0Ba-
s BJajiceT HaBbikamu | JIaboparopnas pabora -
HAaCTPOMKM M ONTUMH3A-
o METOOAUK HCCJIeaoBa-
HHS Ha COBPEMEHHOM 3JIeK-
TPOXUMHUIECKOM 000PYIO-
BaHUH




3HaeT 0a3oBble MeTobI 00- | JlabopaTopHas paboTa Bomnpoc Ha 3x3a-
paboTKH pe3yJbTaTOB HC- MeEHe
WIIK-2.2. OO6pabatbIBaeT | ciiemoBaHH

U aHATM3HPYET 3KCIEPH- | yMeeT aHAIM3UpoBaTh mo- | JlabopaTtopHas paboTa -
2 MCHTAJIbHBIC TaHHBIC, TIO- | JIy4Y€HHbBIC PE3YJIbTAThl
JIy4CHHBIC C MCIIOJIb30Ba-

HMEM COBPEMEHHOW XH- | BJafeeT HaBblkamMH o00pa- | JlabopaTopHas pabora -
MHYECKOH anmnapaTypsl 0OTKM, aHaIM3a W TIpel-
CTaBJICHUS TAHHBIX DKCIIe-
PUMEHTAJBEHBIX M3MEPCHUH

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

Bomnpoce! 111 NOATOTOBKM K 3K3aMeHYy/3a4eTy:

1. O6nact TIpUMEHEHUST MEMOpaHHOM TEXHOJOTHUM M €€ TMPEUMYIIECTBa Tepen
TPaJAULIMOHHBIMU TEXHOJIOTUSMU Pa3AeICHUsI.

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

3. Turbr MeMOpaHHBIX MIPOIIECCOB: OapoMeMOpaHHBIC, b dy3noHHbIE,
3IIeKTpoMeMOpaHHbIe, TEPMOMEMOpaHHEIE.

4. MexaHu3mbl ~ MaccollepeHoca  4epe3  MeMOpaHbl:  KOHBeKuus,  auddysus,
AIIEKTPOMUT PALIHSL.

5. OcHoBHBIE TUITBI 0APOMEMOPAHHBIX MPOIECCOB: MUKPO(UIBTpALIUs, YATPaQUIbTpALIHS,
HaHO(MIbTpaLus, 00paTHBINA 0OCMOC.

6. KonnenTpanmonnas noispusaius B CACTEME «MeMOpaHa — pacTBOP».

7. OcankoobOpazoBanue Ha MeMmOpaHe. BrnusHue NONAPU3ALMOHHBIX SIBJICHUN Ha
IPOM3BOUTENHHOCTh MeMOpaH. CriocoObl CHUKEHMS BIMSHUS NOISPU3AUOHHBIX SBICHHUMH.

8. OcHoBHbI€ (aKTOPBHI, BIUSAIONINE Ha MPOLIECCHl 0apOMEeMOPaHHOTO pa3/IeIeHHUs.

9. CtpoeHrne MUKPOGUIBTPAIIMOHHBIX W YABTPAQUIBTPAIIMOHHBIX MeMOpaH. BrusHue
napamMeTpoB pabodero pexxuMa Ha mpoIece pasIeeHusl.

10. Mexanuzm 00paTHOOCMOTHUYECKOTO pazzieneHusl. Ocobennoctu CTPOCHHUSI

00paTHOOCMOTHYECKMX MeMOpaH. BiMsHue mapameTrpoB pabodero pexuma Ha IMpolecc
pasaeneHus.

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

12. MemOpaHHoe pa3zeneHue ra3oBelx cMmeceil. CeleKTUBHOCTh MOPUCTBIX U HETOPUCTHIX
ra3zopas/ieJIMTeIbHbIX MEMOpaH.

13. Huanus.

14. MemOpaHHas TUCTUIUIALAS.

15. [TepBamopanust (MciapeHue yepe3 MeMOpany).

16. Kakwue npoiieccbl Ha3bIBaIOT IIEKTPOMEMOPAHHBIMU ?

17.  Kakoii npouecc Ha3bIBaeTcs deKTpoarann3oM? B uém ero oTanuue oT 31eKTpoau3a?

18.  KoHCTpyKmmu 3IIeKTpOANATH3HBIX alliapaToB.

19. DnexTpoauanu3Hble MPOLECCHl M ammapaThl, NpeJIHAa3HAYeHHbIE Uil 00ECCOIMBAaHUS
pacTBOpPOB, KOHIICHTPHPOBAHUS SIIEKTPOIIUTOB.

20.  DnexTpoAMaidM3HBIE TPOLECCHl W ammapaThl, NpeAHAa3HAYCHHbIE JUIS IOJyYeHHs
JIEMOHU30BAHHON BOJIBI.

21.  DnexTpoAMaIM3HbIE MPOLECCH M amlmaparbl, MpeJHa3HAuYCHHbIE IS CHHTE3a KUCIOT U
HIEJI0YEH.

22.  Kakoii mporecc Ha3bIBaeTCsI MEMOPaHHBIM JIEKTPOIH30M?

23. [Tomy4yeHue HEOpraHUYECKUX BEUIECTB MEMOPaHHBIM JIEKTPOJIH30M.

24.  TlomyueHue OpPraHUYECKHUX BEIIECTB MEMOPAHHBIM JIEKTPOIH3OM.

25.  TomnuBHBIE 3JEMEHTHI, MX KJIacCU(PUKALMs, IPOLECCHl IepeHoca B TOIUIMBHBIX
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JJICMCHTAX.

26. TpeboBanust K MeMOpaHaM I TOTUIMBHBIX 3JIeMeHTOB. CTpoeHne U cBoiicTBa MeMOpaH,
HNPUMEHSEMBIX B TOIUIMBHBIX 3JIEMEHTAX.
27.  Ilpumenenue MeMOpaH B BOJOIOJTOTOBKE: IIOJIyYCHHE MUTHEBOH BOJBI IyTEM

ONPECHEHUS] MOPCKHMX BOJ, MOBBIIIEHUE KauyecTBa MUTHEBOM BOJbI, MOJyYECHHE 0CO00 YHUCTOU
BOJIbI, 00€33apayKUBAaHIE U CTEPHIU3ALMS BOIBI.

28.  IlpumeHeHue MeMOpaH B IMILEBON MPOMBIIIIEHHOCTH: TOJIy4€HHE OUUILEHHON BObI TS
TEXHOJIOTUYECKUX MPOIIECCOB, KOHIEHTPUPOBAHUE COKOB, OYHMCTKAa BHHA, MMBa, NepepadoTKa
MOJIOYHBIX IPOAYKTOB, CO3/IaHUE YCIOBUH AJIS IIMTEIBHOIO XPAHEHHs OBOLIEH U PPYKTOB.

29. [Ipumenenne memMOpaH B OHOTEXHOJIOTHMH: CTEPHIIM3ALUS TEXHOJIOTHYECKUX Cpes,
U3BJICUEHHE LEJIEBBIX KOMIIOHEHTOB (()epMEHTOB, BUTAMHHOB M IIp.), KOHILEHTPHUPOBAHUE
IPOJYKTOB OMOTEXHOJOTHYECKUX MPOLIECCOB, OPTaHU3AIMS HEMPEPHIBHBIX OMOTEXHOIOTHIYECKUX
IPOLIECCOB, B KOTOPBIX IMPOUCXOAUT HEIPEPHIBHOE H3BJICUCHHME IIEJEBBIX KOMIIOHEHTOB M3
OuopeakTopa (MEMOpaHHBIN PEAKTOP).

30.  IlpumeHeHue MeMOpaH B MEIUIIMHE: OJYyYSHUE OUUILEHHOH, CTePUIIbHOM, aTUpOreHHON
BOJIBI JIJIS IPUTOTOBIICHUS BaKIIMH, MEIUIIUHCKHX MIPETIapaToB, IPOMBIBKH aMITyJl, OYMCTKA KPOBH
METO/IOM JlMain3a (anmapar UCKyCCTBEHHas I04Ka), MeMOpaHHasi OKCUT'€HAIUsl KPOBH, BBEJICHHE
B OPTaHU3M JICKAPCTBEHHBIX BEIIECTB, PETYIMPYEMOE KAIICYIMPOBAHNUEM, BBIACICHHE, OYMCTKA U
KOHIICHTPUPOBAaHUE JIEKAPCTBEHHBIX IIpPernapaTroB B Ipolieccax IMOIY4YEeHUs JIEKapCTBEHHBIX
CpeaCTB, pu3noTepanus (amnmnapat « OpHBII BO3LYyX»).

31.  IlpumeHeHue MeMOpaH B TOIJIMBHO-HEPreTHUECKOM KOMILUIEKCE: OYMCTKAa M OCYILKa
MOITYTHOTO HE(PTIHOTO Ta3a, pa3/esieHiHe KOMIIOHEHTOB HE(PTEXMMUIECKHUX POU3BOJICTB.

32.  llpumeneHue MeMOpaH B MHUKPO3IJIEKTPOHHOW MPOMBIIIJIEHHOCTU: TMOJy4Y€HHE 0C000
YHCTOM BOJBI, TITyOOKast OYMCTKA BO3/IyXa U «IUCTHIX)» KOMHAT.

33.  IlpumeHeHue MeMOpaH AJIs1 OUUCTKU CTOYHBIX BOJ: OUMCTKA CTOYHBIX BOJ LEJIIFOJIO3HO-
OYMaXHBIX, TEKCTHJIbHBIX, TaIbBAHUYECKUX MPOU3BOJCTB, NPEIANPHUATHHA, MTPOU3BOSAIINX
HOJIMMEPHBIE BOJIOKHA, epepaboTka XKHUJAKUX paAHOaKTUBHBIX OTXOIOB.

34.  llpumenenne wMemMOpaH B aHATUTHYECKOW XHMHH: HOH-CEICKTUBHBIC OJIEKTPOJIBI,
MeMOpaHHbIEe JATYMKH Ha Ta3bl, MEMOpaHHbIE METO/Ibl aHATMTUYECKOTO Pa3JIeNIeHus, pa3ieiieHue
Ouorasa.

I[Ipumepnl OKMJIETOB K 3K3aMeHY

OI'bOY BO «KybaHckuii rocyJapCTBEHHbIH YHUBEPCUTET)
Kadenpa puznueckoit xumun
Hamnpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.rton;
Jucuunnuna «IIpoueccel u anmnaparsl B MeMOPaHHOM TEXHOIOTHI
SK3AMEHALIMOHHBIN BUJIET Nel

1. VYkaxkute 001acTH MpUMEHEHUST MEMOpPaHHBIX TEXHOJOTHH, a TaKkke MX MPEUMYIIECTBa
nepe]T TPAIUIIMOHHBIMEA TEXHOJIOTHSIMHU OYUCTKH.
2. MexaHu3MBbI MaccoIlepeHoca uepe3 MeMOpaHsl - TUQGy3usl.

OI'bOY BO «KybaHckuii rocy1apCcTBEHHBIN YHUBEPCUTET
Kadenpa puznueckoit xumun
Hanpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.rton
Jucuunnuna «IIpouecce! u anmnaparsl B MeMOPaHHOM TEXHOIOTHI
SK3AMEHAIIMOHHBIN BUJIET Ne2

1. Kakue TpebGoBaHMs MPeIbsBIAIOT K MeMOpaHam?

2. MexaHu3MBbl MacCOTIEPEHOCA Yepe3 MEMOPAHBI - MUTPALIHSL.
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Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHUs

OneHka

KpI/ITepI/II/I OIICHUBAHM I10 O9K3aMCHY

Beicoknii ypo-
BEHb «5»
(oTMuHO)

OLICHKY «OTJIMYHO» 3aCITYKHBAET CTY/ICHT, OCBOMBIINHA 3HAHUS, YMEHUS,
KOMITETEHIIH 1 TEOPETHYECKUI MaTepuall 6e3 mpoOeIoB; BBITOIHUBIINN
BCE 3aJ[aHUs, MPETyCMOTPEHHbIE Y4eOHBIM IIJJAHOM Ha BBICOKOM Kaue-
CTBEHHOM YpOBHE; NPAaKTUYECKHE HAaBBIKH MPO(ECCHOHAIFHOTO MTPUMe-
HEHHsI OCBOCHHBIX 3HaHUU copMupoBaHbl. CTYyAEHT CBOOOIHO BIIaICET
TEOPETHYECKUM MaTepuasioM (3HaeT KaKk OCHOBHBIC, TaK M crenuguye-
CKHE CUHTETHUYECKUE METO/IbI, @ TAK)KE MEXaHU3Mbl OCHOBHBIX PEAKIIHN)
U CIIOCOOCH CAMOCTOSTENIFHO PEIINTh YK3aMEHAIIMOHHYIO 331a9y.

Cpenuuii ypo-
BEHb «4»
(xopor10)

OLIEHKY «XOpOIIO» 3aCly’)KUBAECT CTYIEHT, MPAKTUYECKU IOJHOCTHIO
OCBOMBUINY 3HAHUS, YMEHHSI, KOMIIETCHIIMHM U TEOPETHUYECKUI MaTepural,
y‘I€6HBI€ 3aJaHus1 HE OLICHCHBI MaKCUMAJIbHBIM YHCJIIOM 6a1111013, B OCHOB-
HOM c(opmupoBasl MpakTHUYecKre HaBBIKU. CTYIEHT XOpOIIO BIaAEET
TEOPETHUECKUM MaTepuajoM, 3HaeT 0a30BbIE CUHTETUYECKHE METO/IbI U
MMEET MPEACTABICHUE O MEXaHU3MaX OCHOBHBIX CUHTETUUYECKHU BayKHBIX
peakiuii, Cnoco0eH CIPaBUTHCS C SK3aMEHAIIMOHHOMW 3ajauel mpu He-
3HAYUTEJIbHOM OMOIIY CO CTOPOHBI IPENOJIaBATEIIS.

IToporosslii ypo-
BeHb «3» (yIno-

OLICHKY «yJIOBJIETBOPUTEJIBHO» 3aCIIy’KUBAET CTYJEHT, YACTUYHO C IIPO-
OenaMy OCBOMBILIMM 3HAHMS, YMEHMsI, KOMIIETEHLIUH U TEOPETHUYECKUIM
MaTepHal, MHOTHE ydeOHbIe 3a1aHus JTM00 He BHIOJIHUIL, THOO OHH Olie-
HEHbI YUCIIOM 0ajIoB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOpBIE IPAKTH-

BJICTBOPH- YeCKUe HaBbIKU He chopmupoBaHbl. CTYICHT 3HACT Oa30BbIC CHHTETHYEC-
TEIbHO) CKHE€ METO/IbI, OJIHAKO II0XO0 pa30HupaeTcs B CeHU(PHISCKUX METO/IaX U
MEXaHHM3MaX OCHOBHBIX PEaKIIUH, C TPYIOM CIIPABIISIETCS ¢ IK3aMEHAIH-
OHHOW 3aJaueil TP CYIIECTBEHHOW MOMOIIU CO CTOPOHBI INPETo/IaBa-

TEJISI.
OLICHKY «HEY/IOBJIETBOPUTEIHLHOY 3aCITyKHBAET CTYACHT, HE OCBOMBILUIA
Mutivansaegi | SHAHAS YMEHUS, KOMIETESHIMA 1 TEOPETHYSCKUI MaTepHai, yueOHbIe
ypOBEHb 3aJ1aHus HE BBITIOJHWII, IPAKTUYECKUE HAaBBIKK He chopmupoBansl. CTy-
(HeyT0BTETBO- JICHT HE CIIOCOOCH PEeIINTh YK3aMEHAMOHHYIO 3a/1ady JIaKe C TOMOIIBI0
NpernoAaBaTessl U IJI0XO0 BIIAICET TEOPETUIECKUM MaTepraioM (Haoro-

PHUTEIBHHO)

JTAIOTCS CYILIECTBEHHBIE OMIMOKY MpU 00CYKIEHUU Oa30BBIX CUHTETHYE-
CKHUX METOJIOB).

O1neHOYHbIE CpeACTBA JJISi WHBAIMIOB M JIMII C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— TIpU HEOOXOJMMOCTH WHBAIWIAM W JIUIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS
IPEOCTABIISETCS JOTIOJHUTENFHOE BPeMs /7S TOATOTOBKM OTBETA Ha 3K3aMEHE;

— TPU TIPOBEACHUHU TPOLEAYPHl OIICHWBAaHUS Pe3yJbTaTOB OOYYEHHUS HWHBAJIHMIOB W JIUI C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATEHBIMUA 0COOCHHOCTSIMH,

— NpU HEOOXOAMMOCTH JJsi OOYYaIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBS U
WHBAJIMIOB MPOIIEAYpPa OICHUBAHUS PE3YIBTATOB O0YUEHHUS MO AUCITUTUTNHE MOXKET IIPOBOAUTHCS
B HECKOJIBKO HTAroB.

[Iporienypa oIeHMBAaHUSI PE3yIbTATOB OOYYCHHS WHBAIWAOB M JIUIl C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpuBaeT IpeloCTaBICHUe
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS W BOCIPHSITHS
uHpOpMaLUu:

JUist U1 ¢ HapyIIEHUSIMHA 3PSHHS:

— B Ie4aTHOM (hopMe YBEITMUYCHHBIM HIPUPTOM,

— B (pOpMe PIIEKTPOHHOI'O TIOKYMEHTA.

JUnist a1 ¢ HapyIIEeHUsIMH CITyXa:
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— B IIe4aTHOU opme,

— B hopMe IIEKTPOHHOTO JTOKYMEHTA.

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

— B JOopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIi MEepevYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOII M [ONMOJHUTEJbHOH Y4eOHOH JIMTEPATYPbI, HEOOXOAMMON JJis
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

5.1 YueOHasi iuteparypa:

1. CsutnoB, Aunekceil AunekcanapoBuu, Benenue B memOpanHyro TexHosoruto [Tekcr]:
[mocobue] / A. A. Cutuos. - M. : JleJIu npunt, 2007. - 207 c. : un

2. MemOpanbl 1 MeMOpaHHBIE TexXHOJIOTHH / 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., Anekcansa W.}O., Hyrmano A.X.-X. MaccooOMEHHBIE TPOILECCHI B
XUMHUYECKON M TmuIeBoi TexHojoruu. Jlaboparopusie u npaktuueckue 3anatusa. CII6.: Jlanp,
2014. 224 c. https://e.lanbook.com/reader/book/53693/#1

4. Mynnep M. Beenenue B MeMOpanHyio TexHojoruto: / M. Mynzaep; mep. ¢ aurin. A. IO.
AnenteeBa, I'. I1. Amnonsckoit; mox pea. B. I1. Qy0sru. - M.: Mup, 1999. - 513 c.

s ocBOeHMS IUCLUIUIMHBI WMHBAIMJAMU M JIMLAMU C OIPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSl M3JAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opaii».

5.2 Tlepuoauyeckue U3TaHUSA

«OnekTpoxumus», «MemMOpaHbl U MeMOpaHHBIE TEXHOJIOTHUNY, «Desalinationy», «Journal of
Membrane Science», «Separation and Purification Technology», «Desalination and water
treatment», «Membranes»

5.3. IuTepHeT-pecypchl, B TOM 4YHcjIe COBpeMeHHbIe NpogeccuoHaIbHbIe 0a3bl JAHHBIX H
I/IH(l)OpMalll/IOHHble CIIPaBOYHLIC CHCTEMbI

J1eKTPOHHO-0ubImoTeuHblie 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 oudnuorexka (HOB) http://www.elibrary.ru/

6. IloaHOTEKCTOBBIE apXMBbI BEAYLIUX 3alaHBbIX HAy4YHBIX XYpPHAJIOB Ha Poccuiickoi miat-
dopme Hayunbx xypHanoB HOMKOH http://archive.neicon.ru

7. HanmoHnanbHas 3JIeKTpOHHAs OMOMMOTEKa (IOCTYI K DJIEKTPOHHOM OMOIMOTEKe auccepTa-
it Poccuiickoit rocymapcrBenHoi oudnuoreku (PT'B) https://rusneb.ru/

8. Dmnextponnas koymekmus 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 JaHHbIX hitp://www.uspto.gov/patft/

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

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

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

5. Enunas xosutekuus udpoBbix oOpa3oBaresbHbIX pecypcoB http://school-collection.edu.ru/ .

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

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

2. baza y4yeOHBIX MIAHOB, Y4eOHO-METOJAMYECKUX KOMIUIEKCOB, MyOJIMKanuil U KoH(epeHUun
http://mschool.kubsu.ru/

3. bubnmnoreka HHPOPMAIMOHHBIX pecypcoB Kadeapbl MH(OPMALUOHHBIX 00pPa30BaTEIbHBIX
texHoorui http://mschool.kubsu.ru;

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

6. MeToguveckne yKazaHus A 00yYAOIIUXCS 110 OCBOCHHUIO JUCHUILJIMHBI (MOAYJIs1)

VYcnenHoe ocBOEHUE AMCHMILIMHBI MPEANOJaraeT akTUBHOE, TBOPUECKOE y4YacTHE CTYAEHTa
IyTEeM IJIAHOMEPHOM, MTOBCETHEBHON paOOTHI.
OO0uue pexomeHnaanumn
W3yueHne AMCUUIUIMHBI CIEAyeT HauuHaTh € MpopaboTku paboueil mporpammsl, ocoboe
BHHUMaHUe, yAelss UeNsIM U 3aJlauaM, CTPYKTYpE U COJEpKaHUIO Kypca.
Pabora ¢ KOHCIIEKTOM JIEKIMit
[IpocMOTpUTE KOHCIIEKT Cpa3y MOCIIE 3aHATUH, OTMETHTE MAaTepHall KOHCIIEKTA JEKINI, KOTOPBIA
BBI3BIBAET 3aTPyIHEHHUs JUisl oHMMaHus. llombiTaliTech HAWTH OTBETHl HA 3aTPYAHUTENIbHbBIC
BOIPOCHI, HCHOJIb3YSl PEKOMEHIYEMYIO0 JuTeparypy. Eciam camocTosTeNnbHO HE YIaloch
pa3oOpaTbcsi B Marepuaie, cQOpMyIupyiiTe BONpockl M 0OpaTuTech 3a IOMOULIbIO K
MIPETNO0/IaBaTEeII0 Ha KOHCYIbTAIIMU WUJTH OJTMKANTIIeH JISKITHH.
Perynsipao oTBOAMTE BpeMsl JUisl MIOBTOPEHUS MPOMASCHHOTO Marepuania, IpoBepsisi CBOU 3HAHUS,
YMEHHMSI U HaBbIKU IO KOHTPOJIBHBIM BOIIPOCAM.
BoinosineHue 1a00paTopHBIX padoT
Ha 3anstum mnomydute y mpenoaaBarenss rpa@uK BBINOJIHEHHUS J1a0OpaTOPHBIX padoT.
O63aBeuTech BceM HEOOXOJMMbBIM METOJMUECKUM 00€CTICUEHUEM.
[lepen mocemenueM abopaTopuM HM3y4yUTe TEOPHUIO BOIPOCA, MPEANOIAaraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM II0 COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE
IIPOTOKOJI IPOBEAEHUS pabOThI, B KOTOPHIN 3aHECUTE:!

— Ha3BaHue paboThI;

— 3aroTOBKHU TaOJUII JJIS 3aM0JIHEHUS IKCIIEPUMEHTAIbHBIMU JTAHHBIMHU HAOIIOICHUH;

— YpaBHEHHUS XMMHUYECKHMX pEaKIUil MpeBpalleHHi, KOTopble OyIyT OCYIIECTBIEHBI MpHU

BBIITOJIHEHUH SKCIIEPUMEHTA;

— pacudeTHbIe (HOPMYJIBIL.

OdopmiieHre 0TYETOB JOJKHO IPOBOIUTHCS MOCIIE OKOHYAHUS Pa0OTHI B J1aOOPaTOpUH.
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ﬂJ’IH IMOATOTOBKU K 3allIUTE OTUCTA CIICAYCT IMIPOAHATIU3UPOBATH OKCIICPUMCHTAJIbHBIC PE3YJIbTATHI,
CONIOCTAaBUTh UX C U3BCCTHBIMU TCOPCTUYCCKUMU MOJONKCHUAMU WA CHPABOYHBIMU JAHHBLIMU,
O606H_II/ITB PE3YIbTAaThL I/ICCJ'IC,HOBaHI/Iﬁ B BUJ€ BBIBOJOB IIO pa60Te, noAroToBUTb OTBCTBI HaA
BOIIPOCHI, IPUBOJAUMBIC B MCTOJUYCCKUX YKA3aHUAX K BBIIIOJIHCHHUIO HaGOpaTOpHBIX pa60T.

7. MaTtepuaibHO-TEXHU4YECKOe o0ecnedeHne 1o JUCHUuIInHe (MOAYJI10)

HaumenoBanue yueOHOM ayJUTOPHH, €€ OCHAILIEHHOCTh

No Bun pabot
000pyIOBaHUEM U TEXHHUYECKUMU CPeICTBAMHU O0yUeHUS
1. Cemunapckue 3anatusi | Aynutopust  (ayn.  322c¢, 416c, 332c¢), ocHaimieHHas
MPE3eHTALUOHHOMN TEXHUKOU (mpoextop, JKpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM IMPOTPAMMHEIM
00€ecIeueHUEeM.
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 mnsa camocrositensHoit pabotsl (140c), ocHaIeHHBIN
pabora KOMITBIOTEPHON TEXHHUKOW C BO3MOXHOCTBHIO MOIKIIOYEHUS K
cetu «/HTEpHET», NPOrpaMMON JKPAaHHOTO YBEIHWYEHUS U
00ecrevyeHHbI TOCTYIIOM B AJIGKTPOHHYIO WH(GOPMAIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.
5. Jlexunonusele 3aHATUs | JIGKUMOHHAs ayAUTOpHUsS, OCHAUIEHHAs MPE3eHTAMOHHON
TEXHUKOM (IIPOEKTOp, JKpaH, KOMIBIOTEP/HOYTOyK) U
COOTBETCTBYIOIIUM NporpamMMHbIM obecriedenuem (I10).
6. JlaGopaTopHbie JlaGopatopusi, YKOMIUIEKTOBaHHasi  CHEIHAIU3UPOBAHHON
3aHATHUSA MeOeNbI0 U TEXHUUECKUMH CPEJICTBAMH OOYUEHHUS:
Cxanupyrommii cHeKTpodoTOMETp Leki SS2109UV

Cnextpodoromerp Leki SS2107 Mukpockon ONTUYECKUH
Altami  Kongykromerp «Okcmept-002» - 1 1mr; Becn
aHanmuTHueckue «Adventures Pro» - 1 mt; Typounumerp Hanna
— lwr; Buckosumerp Brookfield — 1 mr; Buckozumerp
kamwusipaelid BIDK-2 — 3mt; Becsl nmaboparopusie — 1 1uT;
Becbl Topcuonnsie — 1 mT; Memanka ¢ nogorpeBom «lka C-
MAB HS7» Ileiikep nabopatopusiii LS110 — 1 wt; pH-metp
Hanna Hi2211 — 3 wr; Mynstumerp — 1 mr; Mcrounuk
NUCTaHUSI TIOCTOSHHOTO TOKa cTabunu3upoBaHHbii b5-49;
Konnykromerp nopraruBaslii Hanna HI 9033 — 2 mT; Hacoc
NEPUCTATBTUYECKU MHOrokaHanpHeli — 1 mT; Hacoc
MEePUCTATBTHYECKUN ogHOKaHampHBIM LS 301 — 2 mmy
Mynstutect UIMT1-101-1 — 2 mrr; [TK-2mr
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