MHWHUCTEPCTBO HAVKH U BBICHIET'O OBPA3OBAHUSL POCCHUIMCKOU ®EEPAIIUUA
DenepanpHOE rOCYAapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEK ICHHIE
BBICIIEr0 00pa30BaHUs

«KYBAHCKHIM I'OCY IAPCTBEHHbBIY YHUBEPCUTET»
QDaKyIbTET XMMHUHU U BEICOKMX TEXHOJIOTHI

YTBEPXIAIO:
IpopexTop o y4eGHO# pabore,
Lsaseqea eCTBY 00pa30BaHuUs — IEPBBIN

ST OA R
.QS 0“2‘,3308273 Ay
P \,Hnaeﬁpégjrop
‘iﬁ»““w”"eﬁc’s Xe)
S A

2
TR, ),

Xarypos T.A.

2026.

PABOYAS ITPOTPAMMA JUCIIUAIIJINHBI _
b1.B.06 IIPOIECCHI U AIIITAPATHBI B MEMBPAHHOH

HanpasneHnue noarotoBku
HanpasnenHocts (mpoduib)
IIporpamMmma moAroToBKH
(I)opl;la o0yueHus

KBanuduxanus BeITyCKHHKA

TEXHOJIOTHUHA

04.03.01 Xumus
buznyecKas XUMHUs
aKazieMHJecKast
OYHas

OakanaBp

KpacHonap 2026
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MEMBPAHHOU TEXHOJIOI'MU pa3paboTana B COOTBETCTBHH C (he/iepabHbIM
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1 Heau v 321244 M3y4YeHUS TUCUUTLTHHBI
1.1 Heab aucunJInHbI

[TomyueHue cTyAeHTaMU TEOPETUYECKUX U TPAKTHUUECKUX 3HAHWM B o0iacTu MeMOpaHHOMN
TEXHOJIOTHH, HABBIKOB MPAKTHYECKOTO MPUMEHEHUSI MEMOpPAHHBIX amapaToB.

1.2 3apayu AMCHUILINHBI

®opMHUpPOBAHUE Y CTYACHTOB 3HAHUUA TEOPETHUECKUX OCHOB IPOIECCOB, HMCIOJIb3YEMbIX B
MeMOpaHHOM TEXHOJOTUH, HABBIKOB MIPAKTHUECKOTI0 IPUMEHEHNS MEMOpPaHHBIX annapaToB.

1.3 MecTo AUCHUILINHBI B CTPYKTYpe 00pa30BaTe/bHOMH MPOrpaMMbl

Hucnunnmna «[Ipoueccesl u anmapatsl B MEMOpaHHON TEXHOJIOTMU» OTHOCHUTCSA K BapUaTHUBHOM
yactu broka 1 "Qucuummnel (Moaynn)" pabodero yueOHOro IjaHa nmporpaMmbl OakanaBpuara
npoduib «Duznueckas XuMusi» o HarpasiaeHuto moarotoBku 04.03.01 Xumus. B cooTBeTcTBUM
c pabouunM ydeOHBIM IIAHOM JUCIHIUIMHA HU3y4yaeTcs Ha 4 Kypce. Bua mpomexyrouHou
aTTeCTallUU: SK3aMEH.

Nzydennro aucuurmiuabl «[Iporecchl U anmapatbl B MEMOPAHHOW TEXHOJOTHUU» MPEAIIECTBYET
H3ydeHue TUCIUIUMH «DPu3zndeckas Xxumusi» U «MemOpaHbl 1 MeMOpaHHBIC SBJICHHS». B pamkax
JMAHHOW ITUCIUIUIMHBI y CTYACHTOB (DOPMHUPYIOT 3HAHUS, YMEHHUS W HABBIKH, KOTOPBIE OYAyT
3aKpeIJIeHbI B X0/I1€ MPOXO0KICHUS MPOU3BOICTBEHHOM MPAKTUKHU, YTO 00ecnieuuT GopMUpOBaHUE
KOMIIETEHIINH, HEOOXOOUMBIX Ui YCHEIIHOW Hay4YHO-HCCIIEIOBATEIbCKON esTEIbHOCTH
BBIMTYCKHHUKOB.

1.4 TpeOoBaHusA K pe3yJIbTATaAM OCBOCHUS COIEPKAHUS TN CHUITUHBI

N3yuenune naHHOM y4yeOHOM IMCHMIIMHBI HalpaBleHO Ha (OPMHUPOBAHHE Yy OOyYaroIUXcCs
CIIENYIOIINX KOMIIETCHIIUMN:

Kon u HanMeHoOBaHMe HHIUKATOPA Pe3ynbrarsl 00yueHus 0 AUCHUILTNHE
JOCTUKCHUA KOMIICTCHIIUN
[TIK-2. CriocoGeH mpuMeHSITh COBPEMEHHYIO anmaparypy MpH MPOBEICHUH HAYYHBIX UCCIEI0-
BaHUii, a Tak)ke 00pabaThIBATh M aHAIM3UPOBATH MOJTYYEHHBIC PE3YJIbTAThI
NIIK-2.1. OcymecTBaseT HCClIeNI0BaHNE | 3HAET 0a30BbIC W CIEIUAIbHBIE METOIBI OOparle-
XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ 1 MaTCpUuajioB C | HUA C COBPECMCHHBIM 3JICKTPOXUMUYCCKUM O60py—
MCIOJIb30BAHUEM COBPEMEHHOT0 XMMHYe- | TOBaHUEM

CKOro 00opy10BaHUs yMeeT I0Iy4aTh pe3yabTaTbl U3BMEPEHUMN C UCIIOJIb-
30BaHUEM COBPEMEHHOIO JIICKTPOXHUMUYIECKOTO
o0opynoBaHus

BJIaJIe€T HAaBBIKAMU HACTPOWKH M ONTHUMH3AINU
METOAMK UCCIIEIOBaHUS Ha COBPEMEHHOM 3JIEKTPO-
XHUMHAYECKOM 000PYAOBaHUHU
NIIK-2.2. OOpabaTbIBacT U aHATU3UPYET | 3HaeT 0a30BbIe METOABI 00OpPabOTKH pPE3yNbTaTOB
AKCIIEPUMEHTAIbHBIC NTaHHBIC, IMOJYYCH- | MCCIICTOBAHMM
HBIE C UCIIOJIb30BAHUEM COBPEMEHHOMU XU- | YMEET aHAM3UPOBATh MMOJYYCHHBIE PE3YNIbTAThI C
MHUYECKOH anmapaTypbl NPUMEHEHHEM  COBPEMEHHOTO  IPOTPaMMHOTO
obecrieyeHus
BIIaJICET HAaBBIKAMH 00pabOTKH, aHAlM3a W Tpe-
CTaBIICHHSI JTAHHBIX SKCIECPUMEHTAIBHBIX H3MEpe-
HUI

PesynbTaThl 00y4eHHS 110 AUCIUILIMHE TOCTUTAIOTCS B PAMKaX OCYIIECTBIICHUS BCEX BH-
JIOB KOHTAKTHOM M CaMOCTOSTEIILHOM pabOThl 00YJalOMUXCs B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM TIJTAHOM.




WNuankaTopbl JOCTUKEHHS] KOMIIETEHIIUI CUYUTAIOTCS CPOPMUPOBAHHBIMU MIPHU JJOCTHKE-

HUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB OOyUCHHS.

2. CTpyKTypa M coiep:KaHue 1 CHHIINHbI

2.1 PacnipenesieHue TpyA0EMKOCTH JUCHHUILINHBI 110 BUAaM pador

OO6mas Tpya0EMKOCTh JUCIUTIIIMHBI COCTaBIIsACT S5 3ad. e]l.

BUaM pabOT MPEACTABICHO B TAOJIHIIE.

(180 gacoB), ux pacnpeneneHue 1Mo

Bun yueGHOM paboThI Bceero CemecTpbl
JacoB ("gacel)
7 8
KonrakTHasi pa6oTa, B TOM 4ncJe: 102,5 70,2 32,3
AynuTopHBIE 3aHATHS (BCEro): 98
3aHSTHS JIEKIIMOHHOI'O TUIIA 44 34 10
na0opaTopHbIE 3aHATHUS 54 34 20
MIPAKTUYCCKHUE 3aHATH - - -
CEMUHAPCKHE 3aHATHUS
NHas koHTaKTHasA padora:
Kontposbs camocrositensHOM pabotsl (KCP) 4 2 2
[Tpomexxyrounas arrecramusi (VMIKP) 0,5 0,2 0,3
CamocrosiTejibHasi paboTa, B TOM YHCJIe: 50,8 37,8 13
CaMocTosTeTbHOE N3YUCHUE TEOPETHIECKOTO 7 5 )
Marepuaia
OdopmiieHne 1a00paTOPHBIX padOT 15 10 5
[ToaroToBKa K BBIMIOJIHEHHUIO U 3alTUTE Ta00OPATOPHBIX
13 10 3
pabot
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 15,8 12,8 3
KouTtpoJn: 26,7 - 26,7
IToaroroBka K 3K3ameny 26,7 - 26,7
OO01asi Tpy10€eMKOCTh yac. 180 36- -
B TOM YHCJIe KOHTAKTHAasI 102,5 70,2 323
padora
3a4. e 5 3 2

2.2 ConepsxkaHue QU CHUTIHHBI

Pacnpenenenne BuaoB yueOHOIM pabOThI U UX TPYIXOEMKOCTH IO pa3aeiaM JUCLUIUIHHEL.

Paznenbl (Tembl) TUCHUIUIMHBI, U3y4aeMbie B 7 U 8 cemecTpe (ouHas popma o0ydeHus)



KoanuectBo yacos
Breaynut
No HaumenoBanue pa3nenos Ayﬂ%?g{aﬂ opHas
Beero P pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |BBemenue. OCHOBHBIC CBEICHUSI O MEMOPaHHBIX 128 | 4 ) 6.8
npoleccax.
2. |Tumbel MeMOpaHHBIX MPOLIECCOB U MEXAHU3MBI 16 4 4 8
MaccoIepeHoca yepe3 MeMOpaHbI.
3. bapomeMOpanHBIC TTPOTIECCHI 26 | 10 8 8
4. Juddy3nonHbie 1 TepMOMEMOPaHHbIE MTPOIECCHI 20 4 8 8
5. DneKTpoMeMOpaHHbIE MTPOLIECCHI 32 |12 12 8
6. |OcHoBHBIE 00aCTH TPUMEHEHHUS MEMOPaHHBIX 38 | 10 20 8
TEXHOJIOTH
Umozo no pazoenam oucyuniunam: 144,8 | 44 54 46,8
KonTtpons camocrositensHoi paboTsl (KCP) 8
[Tpomexxyrounas arrecramnus (MKP) 0,5
IToaroroBka K TEKyIeMy KOHTPOJIIO 26,7
OO01mast TpPyA0€MKOCTh O JUCIHUILTHHE 180

[Mpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ausatus / cemunapsl, JIP — mabopaTopHslie 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 ConeprxkaHnue pa3iesioB (TeM) TMCHUTLIHHBI:

2.3.1 3auaTus JEeKIIUOHHOr0 THIIA

®dopma TeKyIIero

Ne |HaumeHnoBaHue pa3znena (TeMbI) CopeprxaHue paszena KoHTpOTS
1 2 3 4
1. |BBenenue. OcHoBHBIE cBeieHHs |O0IaCcTH MPUMEHEHNST MEMOPaHHOM TEXHOJIOTUHM U |YCTHBIN onpoc; JIP
0 MeMOpaHHBIX MPOLIECCax. €e MPEeUMYyILEeCTBA Nepes TPAJULUOHHBIMU

Tunel MeMOpaHHBIX IPOIIECCOB |TEXHOJOTHAMH. MIcTopus pa3BUTHs MEMOpaHHO

U MEXaHU3MbI MaccornepeHoca |texHosioruu. COBpEeMEHHOE COCTOSIHHE MEMOpaHHBIX
4yepe3 MeMOpaHbI. METOJIOB Pa3JeICHUs U OYUCTKH BEIIECTB. AHAJN3
pPBIHKa MEMOpPaH 1 MEMOPaHHBIX TEXHOJIOTHH.
Bapomembpannsie, nuddy3rnoHHbIE,
AJIEKTPOMEMOpaHHbIE, TEepMOMEMOpaHHbBIE
npouecchl. Konsexuws, muddysus,
ANEKTPOMUTPALHSL.

KoHieHTpamoHHas MOJIpH3alys.
OcanxooOpa3zoBanue Ha MeMOpane. Biusnue
MOJISIPU3ALMOHHBIX SBICHUN Ha
MIPOM3BOUTENBHOCTh MeMOpaH. CriocoObI
CHIDKCHUSI BIMSHUSI OJSIPH3aLMOHHBIX SIBICHUH.

2. |bapomemMOpaHHBIE TTPOIIECCHI OCHOBHBIE THUIIBI 0ApOMEMOPAHHBIX IMPOIIECCOB: JIP
MUKPOQWIBTpAIus, YIbTpaduiIbTpaIus,
HaHO(WIBTpaIws, 00paTHbIH ocMoc. OCHOBHEIE
(baxTopsl, BIUSIOUINE HA TIPOLECC Pa3/CICHHS.
Muxkpodmibtpanusi, yibrpadmibtpalus. CTpoeHue
MUKPO(UIBTPALIMOHHBIX U YIbTPAQHIbTPAHOHHBIX
MeMOpaH. BinsHue mapaMeTpoB pabovero pexmnmMa
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Ha npouecc pazaenenusi. O6partHblil ocMoc.
MexaHu3M 00paTHOOCMOTHYECKOTO Pa3JeIeHUs.
Oco0eHHOCTH CTPOEHUsI 00PATHOOCMOTHYECKUX
MeMOpaH. BimsiHue nmapamerpoB pabouero pexnma
Ha npouecc pazaenenusi. Hanodunbrparmsi.

Juddysnonnsie u
TepMOMeMOpaHHbIE TIPOLIECCHI

Pazpnenenue razoBeix cmeceil. CeleKTUBHOCTh
MOPUCTHIX ¥ HEMOPHUCTHIX ra30pa3aeIUTEIbHBIX
MeMOpaH. Jlmanu3. MemOpaHHas SKCTpaKIUs C
HCTIOJIb30BaHUEM KHIKNX MeMOpaH. MeMmOpaHHast
nuctuwisinud. [lepsanopanus (ncrnapenue yepes
MeMOpaHy).

JIP

DneKTpoMeMOpaHHbIE
MPOLIECCHI

OCHOBHBIE BUJIBI JIEKTPOMEMOPAHHBIX IPOIIECCOB.
Onexrpoananu3. KOHCTpyKIMH 37IEKTPOARATA3HBIX
anmapaToB. DIIEKTPOAHAIH3HEIE IIPOIECCH U
amnmaparsl, peJHa3HAYCHHBIC [T 00CCCOMBAHUS
PacTBOPOB, KOHIICHTPUPOBAHUS 3JICKTPOJIUTOB.
DICKTPOIUATU3HBIC TIPOLIECCHI U aIapaThl,
MIpeIHA3HAYCHHBIC IS TOTYICHUS ICHOHU30BAHHOM
BOJIBI. DJICKTPOTUATU3HBIC IIPOIIECCHI U AIAPaTHI,
MpeHa3HAYCHHBIC I CHHTE3a KUCIIOT U MICIIOYCH.
MemOpanHbIf 35ekTponu3. [lomyuenne
HEOPTaHMYECKUX BEIIECTB MEMOpPaHHBIM
anektponnzoM. [lomyueHne opraHNuecKuX BEmecTB
MEMOpPaHHBIM JJICKTPOIHU30M.

JIP

OcHoBHBIE 00aCTH
MIPUMEHEHHUSI MEMOPaHHBIX
TEXHOJIOTHH

[Ipumenerne MeMOpaH B BOJOIOITOTOBKE:
MTOJTy9ICHHE TTUTHEBOM BOJIBI ITyTEM ONPECHEHHUS
MOPCKHUX BOJI, OBBILIEHHE KaueCTBa MTUTHEBOM
BOJIBI, IOJYYCHUE 0CO00 YHCTOM BOJIBI,
00e33apakuBaHUE U CTCPHIIH3AIMS BOJIBL.
[IpumMeHeHre MEMOpaH B MEUIIMHE: TTOTYYCHUEC
OUMIIEHHOMN, CTEPUIIBHOM, alUPOTeHHON BOJABI TS
MIPUTOTOBJICHHS BAKIIMH, MECAUIMHCKUX TPENapaToB,
MIPOMBIBKH aMITyJI, OYMCTKAa KPOBHA METO/IOM JIHaii3a
(ammapaT UCKYCCTBEHHAs ITOYKA), MEMOpaHHas
OKCHUT'eHANNs KPOBHU, BBEJICHIE B OPTaHU3M
JIEKapCTBEHHBIX BEIIECTB, PETYIHUPYEMOE
KaICyJINpOBaHNEM, BEIICICHNE, OUNCTKA U
KOHIICHTPHUPOBAaHHUE JEKAPCTBEHHBIX MPETIAPATOB B
IpolLeccax MoJIy4eHHUs JIE€KapCTBEHHbIX CPENICTB,
¢usnorepanus (ammapat «[ OpHBII BO3IYX»).
[IpumMeHeHre MEeMOpaH B TOTUTUBHO-3HEPIETHICCKOM
KOMIUIEKCE: OYUCTKA U OCYIIKA MOMYTHOTO
HE(PTSHOTO ra3a, pa3AejicHue KOMIIOHCHTOB
He(PTEXUMHYECKUX TPOU3BOACTB. IIpnMenenne
MeMOpaH B MUKPOXJICKTPOHHOH MPOMBIIIIICHHOCTH:
MOJIy9€HHUE 0CO00 YHCTOH BOJIBI, TIITyOOKas OUNCTKA
BO3JyXa IS «4UCTBIX» KOMHAT. [IpuMeHeHne
MeMOpaH Uil OYMCTKHA CTOYHBIX BOJ: OYHCTKA
CTOYHBIX BOJI IIEIUTIONIO3HO-0yMaKHBIX,
TEKCTUJIbHBIX, FaIbBAHUUECKUX MPOU3BOJICTB,
MPEeANPUATHH, IPOU3BOIALINX MOJTUMEPHBIE
BOJIOKHA, IEpepa0OTKa KUAKUX PaIHOaKTHBHBIX
0TXx0J10B. [IpuMeHeHne MeMOpaH B aHATUTHYCCKOU
XMMHUH: MOH-CEICKTUBHBIC JJICKTPOJIbI, MeMOpaHHBIC
JTATYUKHU HA Ta3bl, MEMOPAHHBIC METOIBI
AHAJIMTHYECKOTO Pa3/ieNeHus], pa3aeieHne Onuorasa.




2.3.2 3aHATHS CEMHHAPCKOI0 TUNA (MpaKkTHYecKHe / ceMMHAPCKHe 3aHATHS/ 1abopaTop-
HbIe padoThl)

No HaunmenoBanme nabopatopHbix paboT Popwma Tekyuiero
KOHTPOJISI
1 3 4
1 |[UccnenoBanue nponecca npeanoaroToBKM UCXOIHOTO pacTBOpa OTtyert 110
nepes ero oopadboTKoi MeMOpaHHBIM METOIOM. nabopaTopHoii pabote
2 |h3ydenwue nporecca MUKpOOHUIbTPAITUH. Otuer o
nabopaTopHoii pabote
3 |M3ydeHue mporiecca nepepadbOoTKH PaCTBOPOB COJIEH METOJIOM Otuer o
00paTHOro 0cMoca. nabopaTopHoii pabote
4 |M3ydeHue pa3neseHus KUJIKUX HEOJHOPOIHBIX CUCTEM METOJIOM Otyert 11O
yasTpadunsTpanuu (Y ®). Pacuér napameTpoB npouecca nabopaTopHOi paboTe.
yIbTpapuIbTPaLUH. Pacuerno-
rpaduuecKoe 3aJaHue
5 |W3yuenue mporiecca yMsArdeHHs BOAOIPOBOIHON BOJBI METOAOM Ortuer o
HaHO(UIIBTPAIIH. nabopaTopHOU paboTe
6 |HMccrnenoBanue npoiecca HEUTPATU3ALMOHHOTO TUATN3A. Otuer no
nabopaTopHOU paboTe
7 |AccnenoBaHue 3JIEKTPOAMATIM3HOTO Mpoliecca KOHIEHTpUpoBaHus |OTYeT 1o
AJICKTPOJIUTA. nabopaTopHOU paboTe
8 |HccnenoBanue nmpoiiecca MoayyeHus J1eMOHU30BAHHON BOJIBI. Otuer no
nabopaTopHOU paboTe
9 |UccnenoBanue mporiecca MOTy4eHUs KUCIOTHI U MeI04n u3 conn  |OT4er no
AJICKTPOIMAIIN30M C OUTIOJIIPHBIMH HOHOOOMEHHBIMH MEMOpPaHaMH. |JTA00paTOpHOU padboTe
10 |ITomy4eHue sHEPTUM C UCIIOJIB30BAHUEM I'PaJUEHTA KOHLEHTpauuu, |OTueT no
METOJIOM PEBEPCUBHOIO AIEKTPOAHATIN3A. nabopaTtopHoit pabote
11 |MccnenoBanue OCHOBHBIX XapaKTEPUCTUK TOIUIMBHOIO 3jieMeHTa.  |OTuer no

nabopaTopHO paboTe

2.3.3 [IpumepHasi TeMaTHKa KypCcOBBIX padoT
KypcoBsie paboThI (IpOEKTHI) Y4COHBIM IJIAHOM HE TIPETYCMOTPEHBI

2.4 IlepeueHb Y4yeOHO-METOAUYECKOT0 oOecmeyeHUsi ISl CaAMOCTOSITEIbHOH PadoThI
00yYaKIIUXCSl 10 TUCHHILINHE (MOTYJIIO)

[Tepeuens yueOHO-METOANMUECKOTO 00ECICUeHUS JUCITUILTNHBI
Ne Bun CPC 0 BBITIOJIHEHHIO CAMOCTOSITEIbHOM paboThI

1 2 3

1 |IIpopaboTtka yueOHOrOo |(MeETOAMYECKHUE PEKOMEHIAIIMU K OpPraHW3allud ayJUTOPHON W
(TEOpETUYECKOTO) BHEAYIUTOPHON  (CaMOCTOSATENbHOW)  PabOTBHI  CTYIEHTOB:
Marepuaia Meroanueckue ykazanusi / coct. T.II. Cropoxenko, T.b.

[Touunok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

2 |BeimonHenue Meroaudeckue yKa3aHWs II0 OpPraHU3aLMM CaMOCTOSTEIIbHOU
WHUBHTyaJIbHBIX paboTHI CTYyICHTA, YTBEPKICHHBIE Kaeapoil Gpu3ndeckoil XuMuH,
3aJaHui (IIOATrOTOBKA npotokoa Ne 1 ot 30.08.2017 r.

COOOIIEHNH,
MIPE3CHTALINI)

3 |IlogroroBka k Tekyuiemy|MeToanyeckne peKOMEHAAMU K OpraHu3aluyd ayJIUTOPHOM U

KOHTPOJIIO BHEAYJIMTOPHON  (CaMOCTOSATENhbHOW)  pabOTHl  CTYJAEHTOB:
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meroanueckue ykazauuss / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becranos, H.B. Jloza. — Kpacnonap: KyGanckuit
roc. yH-T, 2018. 89 c.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaAMOCTOSITEIbHONW pPabOThl OOYYaIOLIUXCS W3
YHCIa WHBAJIWAOB M JIMI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI HPEIOCTABISIOTCS B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSAM UX 370POBbSl M BOCHPUATHS UH(OPMAIIIH:

JUst UL ¢ HapyIICHUSIMH 3PEHUS:

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

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

JUist a1 ¢ HapyIIEeHUsIMH CITyXa:

— B TIe4aTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JU7st U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO arlapara:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcsi.

3. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

Jus popmMupoBaHUsT KOMIIETEHIIMI B IPOIIECCE OCBOCHUS Kypca HCIOIB3YETCS TEXHOJIOTHUS
poQeCCHOHAIBHO-PA3BUBAIONIETO OOYYCHHS, MpeaycMaTpHUBaloOmias HE TOJBKO Tepenady
TEOPETHUECKOr0 MaTepualia, HO U CTUMYJIMPOBAHUE MO3HABATEIbHBIX JIEUCTBUM CTYAEHTOB.
Co3manne B Y4YeOHOM JEATENBHOCTH TMPOOJIEMHBIX CHUTYalldid W OpraHU3alus aKTUBHOU
CaMOCTOSITEIIbHON JIEATETLHOCTH OOYYAIOIINXCS TI0 MX Pa3perieHUI0 MPUBOAUT K TBOPUYECKOMY
OBJIAJICHUIO 3HAHUSMU, YMEHHUSIMH, HABBIKAMU, PA3BUTHIO MBICIUTEIBHBIX CLIOCOOHOCTEH. Pabora
C DJIGKTPOHHBIMH 0a3aMM JaHHBIX, MOATOTOBKAa pedepaToB W 3ammTa B (GopMe TOKIaaa Ha
CEMHUHape, BKJIIOYAONIAsi OTBEThl HAa BOIPOCHI WM/WIW JUCKYCCHIO, UHIUBHUAYAIbHBIX 3aJaHHM,
JTUCKYCCHH 10 00CYXTaeMBbIM BOIIPOCAM.

MynpTUMeINIHBIE MPE3EHTALMU 10 TeMe 3aHATHS. J{OKJIanbl CTYJEHTOB C MYJbTUMEIUNHOMN
npe3eHTanuen no pedeparam. JIMCKyCCHH 1O TeMe 3aHATHUS. Y CTHBIN OIpoc.

JInss Ui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  37I0POBbSI  TIPEIYCMOTPEHA OpraHU3aIus
KOHCYJIBTAIIMH C UCTIOJIb30BAaHUEM DJICKTPOHHOM MOYTHI.

4. O1eHOYHbBIE U METOAUYECCKHE MATEPUAJIbI

4.1 OneHouyHble CpeacTBa IS TEKYyLIero KOHTPOJSI YCIEBAeMOCTH M NPOMEKYTOYHOM
aTTecTaluu

OrneHouHbIe CpEACTBAa BKJIIOYAET KOHTPOJIbHBIE MaTepHUaibl JUIsl MPOBEACHUS TeKYIIero
KOHTPOJIs B GopMe 3aaHNI I CAMOCTOSITEIIbHOTO PEILICHH s, 3a/1a4 JJ1s1 pEILICHHsI B Ay IUTOPHH,
KOHTPOJIbHBIX paboT, KOHTPOJIbHBIX BOIPOCOB K JIAOOPAaTOPHBIM paboTaM, U MPOMeKYTOUYHOM
aTTecTaluu B (hopMe BOIIPOCOB U 33/1a4 K IK3aMEHY.

Tekymuii KOHTPOJIb 3HAHUM OCYILIECTBIISIETCS HAa KaXXIOM IIPAKTUYECKOM 3aHATUU B BUJIEC
YCTHOTO OIIpoca, 00CYXAE€HUs IUCKYCCHOHHBIX BOIIPOCOB, B TOM YHMCIIE 10 JOKJIagaM, pedepaTam
U UHAMBUIYaJIbHBIM 33JaHUSAM CTYIEHTOB. [IMCEMEHHBIN KOHTPOJb OCYILECTBISETCS B BHUJE
IPOBEPKHU pedepaToB U HMHAMBHUIYalIbHBIX 3aJaHU cTyaeHToB. OnHOM M3 (OpM KOHTpPOIS
(dopMHpOBaHUs HEOOXOIMMBIX KOMIIETECHIIMN SIBIISCTCS yCTHAS 3amuTa pedepara B BUae J0KIaa
C o0s3aTeNbHBIM  JEMOHCTPAllMOHHBIM ~ MaTepuajoM, Hampumep, npeszeHtauuei. Ilo
WH/IMBUYAIbHBIM 33/IaHUSIM CTYACHTBl KpOME MHCBMEHHOTO OTYeTa TaKXKE T'OTOBAT KpPaTKOe
cooOuieHne Ha 2-3 MUHYTHI ¢ 0053aTENIbHBIM JEMOHCTPALIMOHHBIM MAaTEPUAIIOM.

IMoaroroBka pedepara U A0KJIAAA MO HEMY € MyJbTHMeIMIiHOI nMpe3eHTanmei. Pedepar —
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nuchMeHHas paboTa, coepkalas KpaTkoe U3JI0KEHHE CYIIHOCTH KaKoTo-Inbo BOMpoca, TEMbI
Ha OCHOBE HECKOJIbKUX MEPBOMCTOYHHKOB, BBIMOJHsAEMAasl CTYACHTOM B TE€UEHHUE IMTEIIbHOIO
cpoka (okousio Mecsina). Pedepar nomkeH conepkatb OCHOBHbBIE (DAKTHUECKHUE CBEIEHUS U BBIBOIbI
10 pacCMaTpUBAEMOMY BOIIPOCY.

Hoxnan (ycTtHOe coobiienue) mo pedepary mpeacraBisier co0oit kpatkoe (5-7 MUH) U3TT0KCHUE
CyTH BBITIOJTHEHHOW pabOThI, COMPOBOXKIAIOIIEECS KOMIBIOTEpHOU mpe3eHTanueil. [locnenuss
OJKHA BKJIFOYATh He Oostee 12-15 cimalinos.

IIpumepHbIe TeMbl pedepaToB:

1. TorMBHBIE 53JEMEHTHI, WX Kiaccu(UKalus, TMPOLECChl IEpeHoca B TOIIMBHBIX
3JIeMEHTax.

2. [IpumeHenne MeMOpaH B BOJOMOATOTOBKE: IIOJIyY€HHE NHUTHEBOH BOJABI IyTEM
OTIPECHEHUS] MOPCKUX BOJI.

3.  Ilpumenenue memMOpaH B BOJOMOATOTOBKE: OTy4eHUE 0CO00 YUCTOM BOIBI.

4.  TlpumeneHune MeMOpaH B THIIEBOH MPOMBIIIJICHHOCTH: KOHIIEHTPUPOBAHHE COKOB,
O4YHnCTKa BHHA, ITNBA.

5. IlpumeHenme wmemOpaH B THIICBOW TMPOMBIIUICHHOCTH: TepepaboTKa MOJOYHBIX
MPOIYKTOB.

6. IIlpumeHennme wmemOpaH B OHMOTEXHOJIOTHH: W3BJICUCHUE IICJIEBBIX KOMIIOHCHTOB

(bepmeHTOB, BUTaMHHOB ¥ Tp.), KOHICHTPHUPOBAHHE IMPOIAYKTOB OMOTEXHOJIOTMYECKHX
IPOLIECCOB.

7.  Ilpumenenue  MeMOpaH B OHOTEXHOJOTMU:  OpraHU3alUsl  HEMPEPBIBHBIX
OMOTEXHOJOTHYECKUX IMPOIECCOB, B KOTOPHIX MPOUCXOMUT HEHPEPHIBHOE M3BJICUCHHUE IIEJICBBIX
KOMITOHEHTOB M3 OnopeakTopa (MeMOpaHHBIN peakTop).

8. [Ipumenenne MeMOpaH B MEIWIIMHE: OYMCTKA KPOBH METOJOM JAvanu3a (ammapar
HCKYCCTBEHHAsI I10YKA).
9. [Ipumenenne MeMmOpaH B TOIUTMBHO-DHEPTETHYECKOM KOMIUIEKCE: OYHCTKAa W OCYIIKa

MOITYTHOTO HEe(PTSHOIO Ta3a.

10. TlpumeHneHne MeMOpaH I OYMCTKU CTOYHBIX BOJI: OYMCTKA CTOYHBIX BOJI IIEJUTFOJIO3HO-
OyMaXHBIX TIPOM3BOJICTB

11. Tlpumenenue MeMOpaH JJIsi OYMCTKH CTOYHBIX BOJ] FaIbBAHUYECKHX IIPOU3BOJICTB,

12. Tlpumenenue memMOpaH ajs IepepabOTKH KHUIKHX PATUOAKTHBHBIX OTXOJIOB.

CTpyKTypa OLlEHOYHBIX CPEACTB AJIf TeKylleil U MPOMeKyTOYHOM aTTecTaluu

KO,H 1 HAMMCHOBAHUC WH- HaumenoBanmne OILICHOYHOTI'O CpCACTBA

Ne PesynbraTel 00y4yeHus
JuKaTopa . IIpomexyrounas
n/n (B cooTBeTCcTBUU C II. 1.4) Texymuii KOHTPOJIb
(B cootBeTcTBUU C 11. 1.4) arTecTauus
3HaeT OaszoBble M crneuu- | JlaboparopHas paboTa Bonpoc Ha 3k3a-
anpHble MeToAbl oOparie- MEHe

HUSl C COBPEMECHHBIM DJICK-
TPOXUMHUIECKHUM 000PYI0-
BaHHEM

HIIK-2.1. OcymiecTBusieT
HCCIACIOBAaHUE  XHMHYE-
CKUX COSIMHCHUU W MaTe-
1 pUaJoB C HCIOJIb30Ba-
HHUEM COBPEMEHHOTO XH-

yMeeT ToiydaTh pe3ynb- | JlaboparopHas pabota -
TaThl K3MEPEHUN C UCTIONb-
30BaHMEM COBPEMEHHOTO
AJIEKTPOXUMHUYECKOTO 000-
PYZOBaHHS

MHUYECKOro  00opymoBa-

st BIIaZiceT HaBbIkamu | JlaboparopHas pabota -

HACTPOWKH ¥ ONTUMHU3A-
UM METOAUK HCCIIEeI0Ba-
HUsSI HA COBPEMEHHOM DJIEK-
TPOXHMHUYECKOM 000pyI0-
BaHUU




3HaeT 0a3oBble MeTozbl 00- | JlabopaTopHas paboTa Bonpoc Ha 3kx3a-
pabOTKH pe3ybTaTOB MC- MEHe
HIIK-2.2. O6pabatbiBaeT | cienoBaHUil

U aHATM3UPYET 3KCIEPH- | yMeeT aHAIM3UpoBaTh mo- | JlabopaTtopHas pabGoTa -
2 MCHTAJIbHbIC TaHHBIC, TIO- | JIy4YE€HHbBIC PE3YyJIbTAThl
JIy4CHHBIC C HCIIOJIB30Ba-

HMEM COBPEMEHHOW XH- | BIajeeT HaBblkamu o0pa- | JlaboparopHas pabora -
MUYECKOM amaparypsl 00TKHM, aHamM3a W TIpen-
CTaBJICHUSI JIAHHBIX JKCIIe-
PUMEHTJIbHBIX H3MEPEHU I

3auTeHO-3K3aMeHAIHOHHBbIE MATEPUAJBI 1JIsl MPOMEKYTOUYHOMH aTTeCTAlMU
(3x3ameH/3auer)

Bonpocs! 1J1s1 IOATOTOBKH K K3aMeHYy/3a4eTy:

1. OGnactu TpuUMEHEHHsT MeMOpaHHOW TEXHOJOTHHM U €€ MPEUMYyIIecTBa Tepen
TPaJULMOHHBIMU TEXHOJIOTUSAMHU pa3fesICHusI.

2. Kakwue n3BecTHB MEMOpaHHBIE METO/IbI Pa3eiIeHNUs U OYMCTKU BEIIECTB?

3. Tumbr MeMOpaHHBIX MIPOIIECCOB: OGapoMeMOpaHHEIE, nudy3noHHBIE,
3IIeKTpOMeMOpaHHbIE, TEePMOMEMOPaHHEIE.

4, MexaHnusmMbpl ~ MaccoriepeHoca  4yepe3  MeMmOpaHbl:  KOHBekuwms,  auddysus,
DIIEKTPOMHUT PAIIHSL.

5. OCHOBHBIE TUITBI OapOMEMOpPaHHBIX MPOIECCOB: MUKPODHUIbTpaIs, YIbTpadrIbTpanus,
HaHO(WIbTpaLus, OOpaTHBII OCMOC.

6. Konuentpanuonnas nonspusanus B CUCTEME «MeMOpaHa — pacTBOP».

7. OcankooOpazoBanne Ha MemOpaHe. BiusHHe TONAPU3ALMOHHBIX SBICHUN Ha
MPOU3BOIUTENILHOCTh MeMOpaH. CriocoObl CHUKEHUS BIMSIHUS MTOJIIPU3ALUOHHBIX SIBICHUH.

8. OcHoBHBIE (haKTOPHI, BIUSAIOUINE Ha MPOLECCH 0apOMEMOPaHHOTO pa3/IeiCHuUsI.

0. CtpoeHne MUKPOGUIBTPAIIMOHHBIX U YIABTPaQMIBTPAIMOHHBIX MeMOpaH. BrusHue
napaMeTpoB pabodero pexxruma Ha IPOIECC Pa3IeICHHUS.

10.  Mexanmsm 00pPaTHOOCMOTHYECKOTO pa3aeneHus. Ocobennoctu CTpOEHUS
o0paTHOOCMOTHYECKMX MeMOpaH. BrusHme mnapameTpoB pabouero pexnma Ha TPOIEece
pazzeneHus.

11. Hanodunerpamusa. Yem  ornuuarorcs  HaHOPWIBTPAIMOHHBIE  MeMOpaHBI  OT
00paTHOOCMOTHUYECKHX ?

12. MemMm6panHoe pasneneHre ra3oBbiX cMmeceil. CeleKTHBHOCTh MOPUCTHIX W HETIOPHUCTHIX
ra3opasJIeIUTeIbHBIX MEMOpaH.

13. Hnanus.

14. MemOpaHHast AUCTUIUISIINS.

15. [TepBamopamnus (McapeHue yepe3 MeMOpany).

16.  Kaxkue nporeccsl Ha3bIBAIOT JIEKTPOMEMOPaHHBIMU?

17. Kaxkoii nmponiecc Ha3zpIBaeTCs IeKTpoauanu3om? B uéM ero oTimuue ot 3jeKTposin3za’?

18. KoHceTpykuiny 31eKTpoAnaIn3HbIX annaparos.

19. DNeKTpOoANaIM3HbIE TPOIECCHl W alllapaThl, MpeJHA3HAUYCHHBIE IS 00eCCOMBAHUS
pPacTBOPOB, KOHIIEHTPUPOBAHUS JIEKTPOIUTOB.

20. DJIEKTpOANAIN3HBIE MPOUECCHl W  amlmaparbl, NPEeAHA3HAYEHHBIE IS TOJy4YeHUs
JIEMOHU30BAHHOU BOJBI.

21.  DnekTponauanu3HbIe MPOLECCHl U amnmapaThl, IpeJHa3HAYCHHbIE JJIS1 CHUHTE3a KHUCIOT U
LIETOYEH.

22. Kaxoit mporiecc Ha3pIBaeTCsI MEMOPAHHBIM AJICKTPOJIN30M?

23.  Tlomy4eHue HEOPTaHMUECKUX BEIIECTB MEMOPAHHBIM SJICKTPOTH3OM.

24. [TomyyeHue opraHU4eCKUX BEIIECTB MEMOPAHHBIM SJIEKTPOJIU30M.

25.  TomuuBHBIE DJJIEMEHTHI, WX KIACCHU(UKAIMs, IPOLECChl TEpPeHOca B TOIUTUBHBIX
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JJICMCHTAX.

26.  TpeOoBanus k MeMOpaHaM JUIsl TOIUTUBHBIX 3JIeMeHTOB. CTpOeHHE U CBOWCTBAa MeMOpaH,
IPUMEHSIEMBIX B TOIUIMBHBIX 3JIEMEHTAaX.
27. [Ipumenenne MemOpaH B BOJONOATOTOBKE: TMOJYYEHHWE TIHMTHEBOM BOABI IyTEM

ONPECHEHUS] MOPCKUX BOJ, MOBBIIIEHWE KayecTBa MHUTHEBOW BOJBI, MOJTy4Y€HHE OCO00 YUCTOM
BOJIBI, 00€33apakUBaHNE U CTEPUITU3AIUS BOJIBI.

28. [Ipumenenne MeMOpaH B MUIIEBOM MPOMBIIIIICHHOCTH: TMTOTYyYE€HNE OUUIIEHHON BOIBI IS
TEXHOJIOTHYECKHUX IPOIECCOB, KOHIIEHTPUPOBAHHE COKOB, OYMCTKA BHHA, MHBa, NepepaboTka
MOJIOUHBIX MTPOIYKTOB, CO3JaHHUE YCIOBUI 7Sl ATUTENILHOTO XpaHEeHHsI OBOILEH U PPYKTOB.

29.  IlpumeHeHnne MeMOpaH B OHOTEXHOJOTHHU: CTEPIJIM3AIMS TEXHOJIOTHUYECKUX CPE,
U3BJICYCHHE LIEJEBBIX KOMIOHEHTOB ((hepMEHTOB, BUTAMHUHOB M IIp.), KOHIICHTPUPOBAHHE
MPOJYKTOB OMOTEXHOJIOTHYECKHUX MPOIIECCOB, OPTaHU3aNS HEMPEPBIBHBIX OMOTEXHOIOTHIECKHIX
MIPOLIECCOB, B KOTOPBIX IPOHUCXOAMUT HENPEPHIBHOE HW3BJICUYECHHE LIEJIEBBIX KOMIIOHEHTOB W3
6uopeakTopa (MeMOpaHHBIN peakTop).

30. [Ipumenenne MeMOpaH B MEIUIIMHE: TIOJYICHUE OUHUIIICHHOM, CTEPUIILHOM, alTMpOTeHHOM
BOJIbI JJIS IPUTOTOBJICHUS BaKIIMH, MEAUIIMHCKUX MPETApaToOB, IPOMBIBKH aMITyJl, OUUCTKA KPOBU
METOJIOM Juanu3a (anmnapar HCKyCCTBEHHasl Mo4Ka), MeMOpaHHasi OKCUTEHallUsl KPOBH, BBE/ICHUE
B OpPraHu3M JIEKapCTBEHHBIX BEIIECTB, PETYIUPYEMOE KANCyJIMPOBAHUEM, BBIJCICHHE, OUUCTKA U
KOHILICHTPUPOBAHUE JIEKAPCTBEHHBIX IPENaparoB B IIPOLIECCAX IOJYYEHHUS JIEKapCTBEHHBIX
cpencTB, pusnoTepanus (ammapat «I OpHBIH BO3LYX»).

31. [Ipumenenne MeMOpaH B TOIUTMBHO-DHEPTETHYECKOM KOMIUIEKCE: OYHCTKAa W OCYIIKa
MOIYTHOTO He(TSHOTO Ta3a, pa3AelieHue KOMIIOHEHTOB He(PTEXUMHUYECKIX TPOU3BOJICTB.

32. [Ipumenenne MeMmOpaH B MHKPODJIECKTPOHHOM TMPOMBINIJIEHHOCTH: TOJYYEHHE 0C000
YUCTOW BOJIBI, ITyOOKasi OYMCTKA BO3/AyXa JJII «UUCThIX» KOMHAT.

33. [Tpumenenne memMOpaH Ui OYUCTKU CTOYHBIX BOJ: OYMCTKA CTOYHBIX BOJ IIEJIIIOJI03HO-
OyMaxXHBIX, TEKCTUJIbHBIX, TalbBAHUYECKUX MPOU3BOJCTB, MPEANPUNTHI, MTPOU3BOISIIINX
MOJIMMEPHBIE BOJIOKHA, NTepepadoTKa KUAKUX PaAHOAKTUBHBIX OTXO0/I0B.

34. Ilpumenenue wmemOpaH B aHAIUTUYECKOW XHUMHUU: HMOH-CENIEKTUBHBIC JJICKTPOJIBI,
MeMOpaHHBIE JaTYMKH Ha T'a3bl, MEMOpPaHHBIE METO/Ibl AaHAJTUTHUECKOT0 pa3/IeieHHs, pa3/ielieHre
Ouorasa.

IIpumepsl OKMJIETOB K 3K3aMEHY

OI'BOY BO «KybaHckuit Tocy1apCTBEHHBI YHHBEPCUTET»
Kadenpa pusuueckoit xummn
Hanpasnenue noarorosku 04.03.01 - Xumus
20__-20__yu.rox
Hucnunnuna «IIporecchl u anmapatbl B MEMOPaHHOM TEXHOJIOTHI»
DK3AMEHAITMOHHbBIN BUJIET Nel

1. VYxkaxure 007JacTH TPUMEHEHHST MEMOpPaHHBIX TEXHOJIOTHH, a TAK)KE UX MPEHMYIIECTBA
nepea TpaauiiuOHHBIMU TCXHOJOTUAMU OYHUCTKH.
2. MexaHu3Mbl MacconepeHoca yepe3 MeMOpaHsl - 1uddy3us.

OI'BOY BO «KybaHckuit Tocy1apCTBEHHBI YHHBEPCUTET»
Kadenpa ¢pusuueckoit xummn
Hanpasnenue noarorosku 04.03.01 - Xumus
20__-20__ yu. rox
Hucnunmuna «IIporecchl u anmapatbl B MEMOPaHHOM TEXHOJIOTHI»
DK3AMEHAITMOHHBIN BUJIET Ne2

Kaxkune TpeboBanus MpeIbsABISIOT K MeMOpaHam?

2. MexaHu3MbI MACCOTIEPEHOCA Yepe3 MEMOPAHBI - MUTPAITHSL.

f—
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Kpurepun oneHuBaHusi pe3yJbTaTOB 00y4eHM sl
Ouenka Kputepun orieHuBaHus 10 SK3aMEHY
OLICHKY «OTJIMYHO» 3aCIYKUBACT CTYACHT, OCBOHUBIIHUN 3HaHWs, YMCHUA,
KOMIIETEHIIMH 1 TEOPETUYECKUI MaTepual 6e3 MpoOesioB; BHITOJIHUBIIUI

Beicokuii ypo- BCE 3aJ[aHUs, MPEIyCMOTPEHHbIE y4eOHBIM IIJIAHOM Ha BBICOKOM Kaue-
BEHb «5» CTBEHHOM YPOBHE; NPaKTUYECKNE HABBIKM MPOPECCHOHATIBHOIO MTPUMe-
(0TIIMYHO) HEHMSI OCBOCHHBIX 3HaHUU c(opMupoBaHbl. CTYAEHT CBOOOIHO BIIAICET

TEOPETUUECKUM MaTepuaioM (3HaeT KaKk OCHOBHbBIC, TaK U creruduie-
CKHE CHHTETHYECKHE METO/IbI, a TAK)KE MEXaHU3Mbl OCHOBHBIX PEaKIUiA)
U CIOCOOEH CaMOCTOSITENIbHO PEUINTh SK3aMEHAIIMOHHYIO 331a4y.

OIICHKY «XOpOIIO» 3aCITyKWBAaeT CTYACHT, MPAKTHUYECKH MOIHOCTHIO
OCBOUBILUH 3HAHUSI, yMEHHU S, KOMIIETEHIIUU U TEOPETUYECKHUI1 MaTepua,

Cpennuii ypo- yueOHBIC 3a/1aHUS HE OLIEHEHBI MAaKCUMATBHBIM YUCIIOM OAJIJIOB, B OCHOB-
BEHb «4» HOM c(opMHpoBall MpakTHUYeCKHe HaBbIKU. CTyIEHT XOpOIIO BIAJEET
(xoporo) TEOPETUYECKIM MaTepUajIoM, 3HAET OA30BbIE CHHTETUYECKUE METOJIbI U

UMEET NPECTAaBICHUE O MEXAHU3MAaX OCHOBHBIX CHHTETHUECKU Ba’KHBIX
peakuuii, CocoOeH CIPaBUTHCSA C SK3aMEHAIMOHHOMW 3a/ladyeil mpu He-
3HAYUTEIBHOM MOMOIIM CO CTOPOHBI MPENOAABATENSL.

OLIEHKY «Y/IOBJIETBOPUTEIILHO» 3aCIYKMBAET CTYJEHT, YACTUYHO C IPO-
OemamMM OCBOMBILUI 3HAHUS, YMEHUs, KOMIIETEHIIMH U TEOPETUUECKUI
[ToporoBelii ypo- | MaTepuain, MHOTHE y4yeOHbIE 3a1aHNUs TUOO HE BBITIOIHUII, JTUOO OHU OI1e-

BEHb «3» (yno- HEHBI YUCIIOM OaioB OJM3KUM K MUHUMajIbHOMY, HEKOTOpbIE MPaKTHU-
BJIETBOPH- YEeCKHe HaBBIKH He chopMupoBaHbl. CTyICHT 3HaeT 0a30BbIE CHHTETHYE-
TEJIBHO) CKH€ METO/Ibl, OIHAKO IJIOXO0 pa30upaercs B crieu(UUECKUX METOAAX U

MEXaHU3MaX OCHOBHBIX PEaKlil, C TPYAOM CIIPaBIIAECTCA C SK3aMEHalLu-
OHHOM 3a/ladyeil MpH CYIIECTBEHHOW MOMOIIM CO CTOPOHBI MpenojaBa-
TCIIA.

OIICHKY «HEYJOBJICTBOPUTEILHO» 3aCITY)KUBAET CTYICHT, HE OCBOMBIIINN
3HaHUA, YMeHI/I}I, KOMIICTCHIIMN U TeOpeTI/I‘IeCKHﬁ MaTepHan, y‘-IG6HI:I€

MuHuManbHEII
OBEHD «2» 3aJIaHMsI HE BBIMTOJIHWII, MPAKTHYECKUE HAaBBIKK HEe chopmupoBaHbl. CTy-
(1}{,5 JIOBIETBO JIEHT HE CIIOCOOCH PEIIUTh IK3aMEHAIMOHHYIO 337]a9y JIaXKe C MOMOIIBIO
szT eIIbHO) MIPETNoIaBaTelis M TJI0X0 BIAJCET TEOPETUUECKUM MaTepranioM (HaOJio-

JIAIOTCS CYIIECTBEHHBIE OMIMOKU NIPpU 00CYX)IeHNU 0a30BbIX CHHTETHYE-
CKHX METOJOB).

OrneHouHbIe CpeACTBA JJISl MHBAIMIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3JI0OPOBbS
BBIOMPAIOTCS C YUYETOM MX HHAUBUAYATBHBIX MCUXO(MU3UIECKUX 0COOCHHOCTEH.

— TpU HEOOXOJMMOCTH WHBAIUIAM M JUIAM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbBS
MPEIOCTABIISAETCS JOMOJHUTENBHOE BpeMs JUIsl MOATOTOBKH OTBETAa HA SK3aMEHE;

— TpU TPOBEICHUM TMPOLEAYpPHl OICHUBAHUS PE3YyJIbTaTOB OOyYEHUS WHBAIHIOB M JHUI[ C
OTPaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBbsI MPEAyCMaTPUBAETCS HCIOIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— Tpu HEOoOXOJUMOCTU AJii OOydYarolUXCsl ¢ OTPaHMYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBS U
MHBAJIUOB MPOLEAYPA OLICHUBAHUSA PE3yIbTaTOB 00YUEHUS 10 JUCHUIUINHE MOKET IPOBOIUTHCS
B HECKOJIBKO JTaroB.

[Ipouenypa olleHWBaHUSA pPE3yIbTATOB OOyYEHUS WHBAIHIOB M JIMI[ C OrPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3[I0POBbSl 10 JUCHHUIUIMHE (MOAYIIO) MpPEeAyCMaTpHUBAaeT IMpeaOoCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAaHUYCHHSIM HUX 3J0POBbSI M BOCIPHUSATHUS
nHpopmanuu:

JIJist TUIT ¢ HapYIIICHUSIMU 3PCHUS

— B IIeYaTHOUW (popMe YBEITUUCHHBIM MIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

Jlis 1 ¢ HapyIIeHUSIMU CTyXa:
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— B IIeYaTHOM (opme,

— B hopMe IIEKTPOHHOTO JTOKYMEHTA.

J11st U1 ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO ammapara:
— B miedaTHoi popme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBHCHMOCTH OT KOHTHMHIEHTa
oOydJaronuxcsi.

S. IlepeyeHb OCHOBHOIl M [ONMOJHUTEJbHON Yy4eOHOUl JHMTepaTypbl, HEOOXOAUMOM IS
OCBOECHUS TUCUMILINHBI (MOTYJIs1)

5.1 YuebGnas sutepartypa:

1. CsutnoB, Anekceii AnekcannpoBud, BBeneHne B MeMOpaHHy0 TexHonoruto [Tekcr]:
[mocobue] / A. A. Cutnos. - M. : JleJIu npunt, 2007. - 207 c. : w.

2. TuroBa JIL.M., Anekcansa W.FO., HyrmanoB A.X.-X. MaccooOMEHHbBIE MPOILECCHI B
XUMUYECKOW M TMHIIEBOW TexHoJjoruu. Jlaboparopusie u npaktudeckue 3anstus. CII0.: Jlanp,
2014. 224 c. https://e.lanbook.com/reader/book/53693/#1

3. Mynnep M. BBenenue B memOpanHyto TexHojoruro: / M. Mymnnaep; nep. ¢ anri. A. lO.
AnentbeBa, . [1. SIMmonbckoii; mox pen. B. I1. Qy6sru. - M.: Mup, 1999. - 513 c.

I[Hﬂ OCBOCHHUA OUCHUIUIMHBI HWHBAJIMJIAaMHW U JIMIaMU C OFpaHquHHbIMH BO3MOXHOCTIMH
SHOpOBBﬂ HUMCHOTCA HU3JaHUS B SHGKTpOHHOM BUIC B 3H6KTpOHHO—6I/I6JTI/IOTeIIHI)IX cucreMax
«Jlaab» u «HOpaiT».

5.2 llepuoguveckne U3TaHUsA

«DneKTpoxumMusi», «MemMOpaHbl U MeMOpaHHBIE TeXHOJIOTHH», «Desalination», «Journal of
Membrane Science», «Separation and Purification Technology», «Desalination and water
treatment», «Membranes»

5.3. IHTepHeT-pecypchbl, B TOM 4YHcJie cOBpeMeHHbIe NpodeccHOHATbHbIE 0a3bl JaHHBIX U
HH(OPMANMOHHBIE CTIPABOYHbIE CHCTEMBI

DJ1eKTPOHHO-0U0In0TeuHble cucTeMbl (IBC):

3BC «FOPAMT» https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

9BC «BOOK.ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.Janbook.com

AW =

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnans! uznarensctsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexktponnas 6uommoreka (HOB) http://www.elibrary.ru/

6. IloMHOTEKCTOBBIE apXUBbI BEAYLIUX 3allaHbIX HAy4YHBIX XypHaJIOB Ha Poccuiickod miat-

dbopme HayuHbIx xypHaaoB HOMKOH http://archive.neicon.ru

7. HauuonanbHast 3JIeKTpOHHAs OMOIMOTEKa (IOCTYN K DJIEKTPOHHOW OMOIMOTEKe Juccepra-

nuii Poccutickoii rocynapcrennoi 6ubdmuorexu (PI'B) https://rusneb.ru/

8. DmnekrponHas koiekus Okchopackoro Poccuiickoro ®@onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

9. Springer Journals https://link.springer.com/
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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 cB0OOAHOrO 10CTYyNA:

1. AmepukaHcKkas mareHTHas 6a3a qaHHBIX http://www.uspto.gov/patft/

2. [TosHbIE TEKCTHI KaHAACKUX auccepTanui http://www.nlc-bnc.ca/thesescanada/

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

4. Undopmarnmonnas cucreMa "EgmHoe OKHO gocTtyma K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/;

5. Enunas xomtekmus mudpoBeIx 00pa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru/ .

CoOcTBeHHbIE YJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe U HHPpopMannoHHbIe pecypcbl Kyol'y:

1. Cpena MoaynpHOTO TUHAMUYecKoro ooy4enus http://moodle.kubsu.ru

2. baza y4eOHBIX TJIAHOB, y4€OHO-METOIUYECKUX KOMIUICKCOB, MyOIMKaMi ¥ KOH(MEpeHIIHH
http://mschool.kubsu.ru/

3. bubmmoreka wHOpPMAIMOHHBIX pecypcoB Kadeapbl WH(POPMAIMOHHBIX 00pa30BaTEIBHBIX
texHosorui http://mschool.kubsu.ru;

4. DnexTpoHHBINA apxuB JokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeToauyeckne yKazaHus JAJsi 00y4aOIIHUXCS M0 OCBOEHU IO THCHMILIMHBI (MOTYJIs1)

YcnemHoe OCBOGHHME AMCLUMIUIMHBI MPEANOJaraeT akTHBHOE, TBOPUYECKOE YYacTHE CTYyIEHTa
MyTeM TUIAHOMEPHOM, ITOBCETHEBHOU PaOOTHI.
O0umue pekoMeHAAIMT
N3yuenne AUCHUIUIMHBI CIEAyeT HAadyWHAaTh C MpOpadOTKU pabouell mporpammsel, ocoboe
BHUMaHUE, YAeIss [EIsIM U 3a/1adaM, CTPYKTYpPE U COJIEPKaHUI0 Kypca.
Pabora ¢ KOHCIIEKTOM JIeKIUii
[IpocMOTpUTE KOHCIIEKT Cpa3y MOCIHE 3aHITUNA, OTMETHTE MaTEPUaAl KOHCIIEKTA JIEKIUNA, KOTOPBII
BBI3bIBACT 3aTpyAHEHMs g MoHuMaHus. [lombiTaliTech HAWTH OTBETHl Ha 3aTPyAHUTEIbHBIC
BOIMPOCHI, HUCHOJB3ys PEKOMEHAYeMYIo JuTeparypy. Ecinum caMocTosTensHO HE YAaloch
pazo0paTbcsi B Marepuaine, cHOpMyIUpyHTe BOMPOCHI M OOpaTUTECh 3a TIOMOIIBIO K
IPEenoIaBaTes0 Ha KOHCYJIbTAIlMH WK OJIVbKalIIe JIeKINH.
PerymnsipHo oTBoIMTE BpeMs JiIsl MOBTOPEHUS MPONWIEHHOTO MaTepuaa, MpoBepsisi CBOM 3HAHUS,
YMEHHsSI U HaBBIKU TIO KOHTPOJIBHBIM BOTIPOCAM.
BrinosiHeHue 1a00paTOPHBIX padoT
Ha 3aHatum mnomyuute y mnpenogaBarens TpauK BBIIOJIHEHUS JaOOpaTOpPHBIX padoT.
O03aBequTeCH BCEM HEOOXOMUMBIM METOUUYECKUM O0ECIICUEHHUEM.
Ilepen mocemenneM nabopaTOPUM M3YYUTE TEOPHUIO BOIPOCA, MPENNOIaraeMoro K
HCCJIEIOBAaHHUIO, 03HAKOMBTECh C PYKOBOJACTBOM IO COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE
IPOTOKOJI IPOBEIEHUS paboThI, B KOTOPBIH 3aHECUTE:

— Ha3BaHue paboTshI;

— 3arOTOBKH TaOJUII 7S 3aTIOTHEHUS YKCIIEPUMEHTAIBHBIMU JTAHHBIMU HAOIOICHUI;

— ypaBHEHHS XMMHUYECKHUX PEAKIMi MPEeBpAIICHH, KOTOPbIE OYIyT OCYIIECTBICHBI MPHU

BBHITIOJTHEHUH YKCIIEPUMEHTA;

— pacyeTHble (HOPMYIIBL.
OdopmieHre 0TYETOB TOHKHO MMPOBOAUTHCS TMOCTIE OKOHYAHMS pabOTHI B JaOOpaTOPUH.
JJist TOATOTOBKY K 3aIllIUTE OTYETA CIIEYET MPOaHAIU3UPOBATH IKCIIEPUMEHTAIBHBIC PE3YIIbTATHI,
COTIOCTaBUTh UX C MU3BECTHBIMH TEOPETUYECKUMU MOJIOKEHUSIMH WM CIPABOYHBIMU JAHHBIMU,
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0000IIUTE PEe3yNbTaThl MCCICIOBAHWNA B BHJE BBIBOJOB IO paboTe, MOATOTOBUTHL OTBETHl HA
BOTPOCHI, IPUBOJUMBIC B METOUIECKIX YKa3aHUSAX K BHIMOJTHEHUIO TAOOPATOPHBIX paboT.

7. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue mo JUCHUILINHE (MOIYJIIO)

HaumeHnoBanue yueOHON ayTUTOPUH, €€ OCHAILIEHHOCTh

No Bun pabor
000pyIOBaHUEM M TEXHUYECKIUMHU CPEJCTBAMHU 00YUEHHUS
1. Cemunapckue 3ausitust | Ayautopuss  (ayn. 322c¢, 416c, 332c), ocHaiieHHas
MPE3CHTAIMOHHOMN TEXHUKOU (mpoexTop, JKpaH,
KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOLIUM IPOTPAMMHBIM
00eCIICUCHHUEM.
2. I'pynmoBsie VYueOnas aynutopus (ayn. 322c, 416¢, 332c¢, 345c¢).
(MHIUBUTYaJIbHBIC)
KOHCYJIbTAIIUU
3. Tekymuit  KOHTpOJIb, | YueOHas ayautopus (ayn. 322c¢, 416¢, 332c, 126¢, 334c).
MPOMEXKYTOUHAS
aTTeCTaIMs
4. CaMocrosgTenbHas Kabuner mist camocrositensHOM paboThl (140¢), ocHaIEHHBIN
pabota KOMITHIOTEPHOM TEXHHUKOW C BO3MOXKHOCTBIO TOJKIIIOUCHHS K
cetu «MHTepHET», MPOrpaMMON HKPAHHOTO YBEJIMYEHUS U
00€ecCIeueHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH(OPMAIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.
5. JlexIIMOHHEBIE 3aHITUS JlekunoHHass ayauTOpus, OCHANIEHHAsh MPE3EHTAIMOHHOMN
TEXHUKOW (IIPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM NporpaMmMHbIM obecnieuenuem (110).
6. JlaGopartopHble JlaGoparopusi, YKOMIUIEKTOBaHHAsl  CHEIHAIM3UPOBAHHON
3aHATHUS MeOebI0 M TEXHUYECKUMU CPEJICTBAaMU 00yUJCHHS:
Cxanupyromuii CHEKTPOPOTOMETP Leki SS2109UV

Cnektpodoromerp Leki SS2107 Mukpockon ONTHYECKUN
Altami Konaykromerp «Oxcnepr-002» - 1 mT; Becsl
ananutudeckue «Adventures Pro» - 1 mr; Typounumerp Hanna
— 1lmt; Buckosumerp Brookfield — 1 mr; Bucko3zumerp
kamuisapaeii BIDK-2 — 3mT; Beckr maboparopusie — 1 1i;
Becol Topcuonnsle — 1 mT; Memanka ¢ noxorpeBom «lka C-
MAB HS7» lletikep nad6opatopubiii LS110 — 1 mT; pH-meTp
Hanna Hi2211 — 3 wmr; Mynetumerp — 1 wr; Mcrounuk
MUACTAaHUsI TIOCTOSIHHOTO TOKa CTaOuiau3upoBaHHbl b5-49;
Konpgykromerp noprarusasiii Hanna HI 9033 — 2 mt; Hacoc
MEePUCTATBTUYECKUIT MHOTOKaHabHbI — 1 mr; Hacoc
NepUCTANbTUYECKUN oaHOKaHanbHbi LS 301 - 2 mm;
Mynstutect UIIIT-101-1 — 2 wrt; TTIK-2mT
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