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1 ean u 3a7a4n H3y9eHUS JUCHHILINHBI (MOTY.IS)
1.1 Ilesb ocBOeHHS THCHUILJINHBI

ITenp ocBOeHMS TUCIIUIUIHHBI «MeMOpaHHas 3IeKTPOXUMHSI H MeMOpaHHbIE MaTepHAIbI
HOBBIX IOKOJICHHIl» COCTOHT B ()OPMHUPOBAHHUH Y CTYACHTOB 3HAHHI B 007acTH MeMOpaHHOH
3NIEKTPOXHMUH C YUETOM (pyHIaMEHTAIbHbIX 3aKOHOB KJIACCHYECKOH 3IeKTPOXUMUH H HAYKH O
MOJTHMEPHBIX MaTepHaiax.

1.2 3agauy JHCOHUILIHHBI

B 3amaun y4eOHOH IUCIMIUIMHBI «MeMOpaHHAs 3IIEKTPOXHUMHUS U MeMOpaHHBIE
MaTepHaIbl HOBBIX ITOKOJIEHUT» BXOJHUT:

- copMHUPOBaTh Y CTY/IEHTOB 3HAHUS 00 OCHOBaX 3JIEKTPOXUMUH U (QU3HKOXUMHHU
MOIMMEPHBIX MAaTEPHAIIOB;

- chopMupoBaTh 3HaHHA 00 SKCIEPHUMEHTAIbHBIX MeETOJaX IOIyYeHHS |
MO T (HITHPOBAHUS COBPEMEHHBIX MEMOPAHHBIX MaTePHAIOB;

- Pa3BHUTh YMEHHS I0JIb30BAThCS SKCIIEPUMEHTAIBHBIMH METOJIaMH HCCIIEI0BAHUS
HIIEKTPOXUMHYIECKUX XaPAKTEPHUCTHK MEMOPAHHBIX CHCTEM;

- cdopMHpPOBaTh HABBIKM CAMOCTOSTEIBHONH aAHAIMTHYECKOM M HaydHO-
HCCIIEJOBATEIBCKON PadOTHL

1.3 MecTo JHCHHILIMHBI (MOAYJIs) B CTPYKTYpe 00pa30BaTeJIbHOH MPOIrPaAMMbI

Jucimumbaa «MemOpaHHas 3JeKTPOXHUMHS M MeMOpaHHble MaTepHalbl HOBBIX
MOKOJIEHHI» OTHOCHTCS K YacTH, (popMHpyeMOH y4acTHHKaMH 0Opa30BaTENbHBIX OTHOIICHHIH
Broka 1 "Jucommmeel (Moxyiau)" y4eOHoro muiaHa. M3ydeHue JUCIMIUIMHBI «MeMOpaHHAas
3IIEKTPOXUMHS M MeMOpPaHHbIE MaTepHaldbl HOBBIX IIOKOJIEHHI» JOJKHO IIPEANIecTBOBATh
HU3yYEHUIO TAKUX JHCIMIUINH, KaK «CoBpeMeHHbIE METOABI HCCIEJOBAHUS B 3IEKTPOXHUMUH».
IIpu ocBOSHHM JAHHOW JAUCIUILUIHHBI CTYJAEHTHI JODKHBI HMETh 3HAHUA 1O (PU3HIECKOH XUMHH
U NIEKTPOXUMHUH, YMEHHE padoTaTh ¢ XUMHYECKOH MOCYNOH U peakTHBaMH. B pamMKax JTaHHOM
JTUCIMIUIMHBL Y CTYNeHTOB (OPMHPYIOT 3HAaHHS, YMEHHS M HaBBIKH, KOTOpble obecrmedar
¢dbopMHIpoBaHHE KOMIIETEHIIMH, HEOOXOAUMBIX [UIS YCIENIHOW HayYHO-HCCIIeJOBATEThCKOM
paloThI B BHIOPAaHHON 00JIaCTH XUMHH.

1.4 IlepeyeHb IJIAHHPYEMbIX Pe3y.JIbTATOB 00y4YeHHS] M0 AHCHUILIAHE (MOTYJIIO),
COOTHECeHHBIX ¢ IJIAHAPYeMbIMH Pe3yJAbTATAMH OCBOeHHsI 00pa30BaTe/IbHOM MPOTrPpaAMMBbI

H3ydenune paHHON y4eOHOM JHUCIIUILIMHBI
00Y9aIONTHX CA CIIEIYIOINUX KOMITCTCHITHI:

HampaBlIeHO Ha (opMHpOBaHHE ¥

Kopa 1 HanMeHOBaHHE HHOHKaTOPa

Pe3ynbTaThl 00YydeHH: 110 THCITHILTHHE

IIK-1. CoocodeH ILIAHHPOBATH padOTY H

Bblﬁll'pﬂTh ATeKBATHBIE MeTOIbI pPellI¢HHA HAYIHO-

HCC/IeJO0BATE IbCKHX 3adAY B Bhlﬁpﬂﬂlloﬁ 00JIACTH XHMHH HJIH CMeKHBIX HayK

WMIIK-1.1. BriOHpaeT 3KcIepHMEHTAIbHBIE H
pacueTHO-TeOpeTHIECKHE METOJBl pelleHHA
TIOCTAaBIEHHOH 3a7auH, HCIONb3yA JOCTHKCHHA
COBpEMEHHOH XHMHYeCKOH HayKH, H HCXOAA H3
HMEIOITHXCA, MaTepHaIbHEIX,
HH(OPMAITHOHHBIX H BPEMEHHBIX PECYPCOB.

3HaeT 0COOSHHOCTH SNEKTPOXHMHYECKOTO IIOBEICHHA

MeMOpaH.
Vmeet 3KCTIe PHMEHTABHO OTIpe/IeTTHTh
3MEKTPOXHMHYIECKHE XAPAKTEPHCTHKH HOHOOOMEHHBIX
MeMOpaH.

BrnageeT OCHOBHBIMH TIOHATHAMH H TEPMHHOJOTHEH B
oGnacTH MeMOpaHHOH 1€ KTPOXHMHH.

WIIK-1.2. Hcmomp3yeT COBpPeMEHHOe (HH3HKO-
XHMHYecKoe 00Oopy/IoBaHHe ANA MONYYSHHA H
HHTEPIPETAlHH JOCTOBEPHBEIX  Pe3yJIbTAaTOB
HCCIEJOBAHHA B BRIOPAaHHOH 00IacTH XHMHH.

3HaeT MeTOodbl HCCIIEJ0BAHHA HOHOOOMEeHHBIX MeMﬁpaH.

VMeeT HCIIONB30BaTh COBPEMEHHOE (DPH3HKO-XHMHYECKOE
o0opy/I0BaHHE JUIA HCCIEOBAaHHA CTPYKTYPHI H CBOHCTB
MeMOpaHHBIX MaTEPHAIOB

Branmeet IMpEOCTABJICHHAMH © JABJICHHAX IICpEHOCA B




Ko 1 HanMeHOBaHHE HHIHKAaTOPa

PEB}’JIBTE]TBI oﬁyqe}mﬂ IO JTHCITHILTHHE

M@Mﬁpa HHBIX CHCTEMax.

IIK-3. CnocobeH HA 0CHOBe KPHTHUYECKOT0 AHAMH3Aa pe3yabTaToB HHP oneHHBATH NMEePCHEKTHBBI HX

NPAKTHYECKOT0 NIPHMEeHEHHH H MPOJO/IKeHHH

pﬂﬁOT B 3JIEKTPDOXHMHH HJTH CMEXKHBIX HAYKAX

WIIK-3.1.  AHammsupyeT H  o0obmaer
pe3yIpTaTHl HH(OOPMAITHOHHOTO TIOHCKA TIO

3Haer Tpeﬁona}mﬂ K MeMﬁpaHaM Pa3sJIHYHOTO IEJIEBOI0
Ha3sHa4CHHA.

TEMATHKES HCCIICOIOBAHHI B BbIﬁpaHHOﬁ obmacTH
XHMHH.

VmMmeeT IIPOBOIHTE Kpmqecmﬁ aHallH3 PE3YIbTAaTOB

IKCIIEPHMEHTANBHBIX  HCCJIEJOBAHHH CIPYKTYpBl H
CBOHCTB MeMOpaH.
Brmameer  cmocoOHOcThIo — 0000mIaTh  pPe3yIIBTATHI

HH(POPMAITHOHHOTO TOHCKA MO CTPYKTYpPE H CBOHCTBAM
HOHOOOMEHHBIX MeMOpaH.

HIIK-3.2. OuenHBaeT NIEPCIIEKTHBBI

3HaeT 00IacTH IPHMEHEHHA MeEMOPAHHBIX MaTepHAJIOB.

TIPAaKTHYECKOTO MpPHMEHEHHA pe3ynsraTos HITP
u HHOKP ©® mpogomkeHHA pabor B
INEKTPOXHMHH HIIH CMEKHBIX HayKaxX.

Vmeer HHTEPIIPETHP OBATh TIOJTyYeHHBIE
IKCIIEDHMEHTATBHBIE pPE3ylIbTaTel H  (HOPMYIHPOBATH
3aKF0YeHHA H  BBIBOABI C  HCIIONB30BAHHEM

JIHTEPaTYPHBIX JaHHBIX.

Brnangeet maBRIKaMH 110 pe3ylIbTaTaM 3KCIICPHM CHTAIBHBIX
HCCIeJOBAHHI OIIEHHBATH MEPCIICKTHBEL MPAKTHYSCKOIO
HCIIONIB30BaHHA MeMGpaH B IEKTPOXHMHYECKHX
IIponeccax.

PesympTaTel 00ydeHHUs 10 JUCITUIUIMHE JOCTHTAIOTCS B PaMKaX OCYIIECTBIEHHS BCEX
CaMOCTOSTEIIBHON PaboTHI

BHIOB KOHTAKTHOH H
YTBEPAKICHHBIM YI€OHBIM IIAHOM.
WHmukaTtopsl  HOCTHKEHUS

KOMIIETEHITH I

o0yJaroumxcs B

CHHTAIOTCA

JOCTHACHHH COOTBETCTBYIOIITHX HM PE3YIIbTaTOB Oﬁ}fquHH.

2. CTpYKTYpa H colep:kaHHe THCIUNINHbBI

2.1 PacnpenesieHre TPYA0EMKOCTH JHCIHILTHHBI 10 BHAaM padoT

OO0mrasg TpyIo€MKOCTh JUCIIUIUIMHBI COCTaBIISET 5 3adueTHBIX eamHull (180 dacoB), ux

PacIpeacicHuc 110 BuaaM pa60T IIPEACTaBICHO B TaOIHIIe

COOTBECTCTBHH

C(OPMHPOBAHHBIMU  TIPH

Bun yueGHOH paboTH Bcero CemecTpHI
HacoB (gacel)
1

KonTaKTHAa" pabdoTa, B TOM YHC]Ie:
AyIHTOpPHBIE 3AHATHS (BCEro): 68 68
3AHATHA JISKITHOHHOTO THIIA 18 18
nabopaTopHBIE 3aHATHA 50 50
TIpakTHYeCKHE 3aHATHA - -
CEMHHApCKHe 3aHATHA - -
HHasg KOHTAKTHasi padoTa:
KoHTpous camocToATebHOH pabotsl (KCP)
IIpomexyTounas arrecTaima (JIKP) 0,3 0,3
CamocTosTebHAS padoTa, B TOM THCJIE: 85 85
OdopmieHne 1abopaTOPHEIX paboT 30 30
CamocToATeIbHOE H3VIEHHE TEOPETHIECKOr0 MaTepHana 30 30
TloaroToBKa K TEKYIIEMY KOHTPOIIO 25 25
KoHTpoas:
TToroToBKa K 3K3aMEHY 26,7 26,7
Obdmas TPYA0eMKOCTh qac. 180 180

B TOM YHC.JIe KOHTAKTHAS 68,3 68,3

padoTta

3a4. e 5 5




2.2 Conep:kaHue ¥ CIHILTHHBI

Pacnipenenenue BU10B yueOHOM paboTH H HX TPYAOEMKOCTH IO pa3jeaaM JHCITHILTHHBL

Pa3zeins! (TeMBl) AHCIUIUTHHBL, H3y4aeMble B | ceMecTpe (ouHas Gopma oOydeHH)

KomnngecTBo 9acos
BueayauT
Ay;g{ﬁr:rr;;naﬂ ofssix
o aboTa
Ne HammeHoBaHHE pa3feloB (TeM) B P
JI 113 JIP CPC
1. Krnaccudukanusg 1 cuHTe3 MeMOpaH 12 2 < e 10
: OO0macTu MPUMEHEHH CHHTETHYECKUX HOHOO0OMEHHBIX 2% 4 1 10
~ |MemOpaH
3, DKCIlepUMeEHTaIbHBIE METOIbI H3YYEHUS CBOKCTB i 2 ) 5 5
HOHOOOMEHHBIX MeMOpaH
4. |MonudunupoBanne MeMOpaH 28 2 - 6 20
5 TlongpusanoHHbIe SBJIEHUS B 3JIEKTPOMEeMOPaHHOM 55 i 6 i
' CHCTEME
6 TeopeTnueckoe onuUcaHue 3MEKTPOMEMOPAHHBIX & 5 6 i
' |gBieHHI K XapaKTepH3alus MeMOpaH
HTOI'O no pazoenam OuCyUnIUHb 153 18 - 50 85
KoHTpoIb caMmocToATeIbHOH padoTsl (KCP)
IIpomexyTodnan arrectanua (MIKP) 0,3
TloaroToBKa K TEKYIIIEMY KOHTPOIIO 26,7
O0Imas TpYI0eMKOCTb 10 JHCITHILTHHE 180

IIpumevanne: JI — nexiuu, 113 — mpaktudeckue 3aHsaTud / ceMuHapsl, JIP — maGopaTopHbie
3anaTus, CPC — caMocTogTenbHad padora cTyJAeHTa

2.3 Conep:xanue

pa3ae/ioB (TeM) IHCHUILIHHBI

2.3.1 3anATHA JeKIIHOHHOI0 THIIA

No HauMeHnoBaHHE pa3aena Clinepmamee pasmann fraws) @opMa TeKyIIero
(TeMsI) KOHTPOIIA

1. |Kmaccudukammsi u Knaccudukaua HoHOOOMeHHBIX MeMOpaH. CHHTe3 MeMOpaH|yCTHEIH OIIpoc

CHHTe3 MeMOpaH H HX CIpyKTypa. MoJenHn CTpYKTypHOH oOpraHH3allHH
MeMOpaH. MeXaHH3M MeMOpaHHOTO JIeficTBHA

2. |OGnactu mpuMeHeHHA  |[IpomeccHl  pa3sfelNeHHA  BEIIECTB.  MHKPO(HIBTPAIHA, |VCTHBIH OIPOC
CHHTETHIECKHX yIpTpadHIbTPAIlHA, OOpaTHBIH oOCMOC, Ta30pa3jelecHHE,
HOHOOOMEHHBIX MeMOpaH [IepBAIOPAITHA, THATH3 H 3JIEKTPOHAIH3.

3. |OGnacTh mpHMeHeHHA |MeMOpaHBI B Ka9eCTBe HCKYCCTBEHHBIX OPTAHOB, CENIapaTOPOB|yCTHBIH OIIPOC
CHHTETHIECKHX TOILIHBHBIX 3JeMeHTaX H JNeKTpolH3epaX, Kak TBepasle|J/IP1
HOHOOOMEHHBIX MeMOPaH [31eKTPOIHTHI H KaTaIH3aTOPHL.

4. |DKcHepHMEHTAIbHBIE OH3HKO-MeXaHHYSCKHE CBOHCTBAa MeMOpaH: IUIOTHOCTS,|VCTHBIH OIIpoOcC,
MeTObI H3YUeHHA TeOMETPHIECKHE Pa3Mephl B CYXOM H HaOyXIIeM cocToAHHH,|JIP2
CBOHCTB HOHOOOMEHHBIX |IPOYHOCTB HA Pa3phIB.

MeMOpaH

5. |2kcnepHMeHTaIbHBIE DIeKTPOTPaHCIIOPTHRIE CBOHCTBA: MEMOpaHHBIH IIOTSHITHAN;|YCTHBIH OIIpoc,
MeTOIbI H3YUEeHHA YHCIIO IIepeHoca HOHOB; 3IeKTPOIPOBOAHOCTE HOHOOOMEHHBIX |JIP3
CBOHCTB HOHOOOMEHHBIX |MeMOpaH; muddy3noHHaA H 37eKTPOOCMOTHUIECKAA
MeMOpan TIPOHHITAEMOCTD.

6. |MomudHuiHpoBaHHE MeTtogsl MOTH(HIHPOBAHHA MeMOpaH: MeXaHHUCCKHIH, |yCTHBIH OTIpocC,
MeMOpaH XHMHYECKHH,  3JNeKTpoxuMudeckuii. Moguduiuposanue | JIP4

MeMGpaH OpraHHYecKHMH KOMIIOHEHTAMH. IIoNydeHHe H
CBOiicTBAa THOPHIHBIX MeMOpaH.




7.  |IlomApH3allHOHHEIE KonneHTpallHOHHAA [OIAPH3AlHA B 3JIeKTpoMeMOpaHHOH|JIPS
SBIIEHHA B cucTeMe. OCHOBHBIE YpaBHEHHA [ IpeJelbHOTO TOKa.
3NeKTpoMeMOpaHHOH AHanH3 BOJITAMIIEPHOH KPHBOH.
cCHCTEME

8. |IlomApH3allHOHHBIE CornpskeHHbIE ABICHHA KOHIIEHTPAITHOHHOH IOJIAPH3AITHH. Tect Nel
SABIEHHUA B
37eKTpoMeMOpaHHO#

CHCTEME

9. |TeoperHueckoe VpaBHEHHA JTHHEHHOH HEPAaBHOBECHOH TEpPMOJHHAMHKH IJIA|YCTHBIH OIIPOC,
OIIHCAHHE B3aHMOCBA3H IOTOKOB HOHOB H PAacTBOPHTENA ¢ TpagHeHTaMH |JIP6
3NeKTpoMeMOpaHHBIX nOefictByromux cHia. TeopHd o06oOHIeHHOH NPOBOJHMOCTH
SABIEHHH H TeTEPOTeHHBIX CHCTeM. B3aHMOCBA3h 371eKTPONPOBOTHOCTH H
XapaKTepH3alHa muGdy3HOHHOH TIPOHHITAEMOCTH MeMOpaH. XapaKTepH3aIlHsA
MeMOpaH MeMOpaH ¢ TIOMOITBI0 Habopa MOJIeNbHBIX HAaPaMETPOB.

2.3.2 3aHATHS CeMHHAPCKOTO0 THIA (IPaKTHYeCKHe / CeMUHAPCKHAE 3aHATHS /
J1abopaTopHbIe padoThI)

Ne HanmeHoBaHEE pa3/jena (PP — - @opma TEKYIIETO
(TeMeI) KOHTPOIA

1. |O0nacTH IpHMEHESHHA DneKkTpogHamH3HOe o00eccoMHBaHHE M KOHIEeHTpHpoBaHHe|JIP1
CHHTETHUECKHX PacTBOPOB 3NEKTPOIHTOB
HOHOOOMEHHEIX MeMOpaH

2. |SKCHepHMEHTATBHBIE Omnpegenense yoembHOH 3MeKTPOIPOBOAHOCTH JIP2
METOMBL H3YICHHA HOHOOOMEHHBIX MeMOpaH Ha IIEPEMEHHOM H IIOCTOAHHOM
CBOHCTB HOHOOOMEHHBIX |1oke.

MeMOpaH

3. |3KcnepHMeHTAIBHEIE OrmpeneneHue 9HCeN IIEpeHOCa HOHOB MOTEHITHOMeTpHIecKHM |JIP3
METOABI H3YUeHHA H 371eKTPOAHAIHTHIE CKHM METOI0M
CBOHCTB HOHOOOMEHHBIX
MeMOpaH

4. |MomudHIHpOBaHHE Onpegenenne qH (HY3HOHHOH H 37eKTPOOCMOTHISCKOH JIP4
MeMOpaH TIPOHHITAEM OCTH MOJH()HITHPOBAHHBIX MeMOpaH.

5. ([TomApH3allHOHHEBIE W3mepenne BONBTaMIIEPHBIX XapakTepHCTHK |JIP5
SIBIICHHA B MOTH(HITHPOBAHHBIX HOHOOOMEHHBIX MeMOpaH Tect Nel
3neKTpoMeMOpaHHOH
CHCTEME

6. |TeopeTHdeckoe Omnpenenenne TPAaHCIIOPTHO-CTPYKTYPHBIX napameTpos|JIP6
OIHCaHHE MeMOpaH H3 KOHIIEHTPAITHOHHBIX 3aBHCHMOCTEH HX yJIeNbHOH
3NMeKTPOMeM OpaHHBIX 3NMEKTPONPOBOTHOCTH H JH( () Y3HOHHOH IIPOHHITAEMOCTH
ABICHHH H
XapakTepH3alHa
MeMmOpaH

3amura gadboparopHoi padotsl (JIP), koHTpOnbHad padora (KP).

2.3.3 IIpumMepHas TeMAaTHKA KYPCOBBIX padoT
Kypcoas padoTa He npeycMoTpeHa Y4eOHBIM ILIAHOM.

2.4 IlepeveHb y4e0HO-MeTOHIECKOr0 o0ecmedeHHs IS CAMOCTOSITeIbHON PadoThl

Oﬁy‘lalﬂﬂll{XCH o THCIHILTHHE

Bug CPC

Hepeqe}m y‘leﬁHO—MeTOﬂH‘]ECKOI‘O obecredeHHA JTHCITHIUTHHEI 110
BEIIIOTHEHHIO CAMOCTOATEIbHOH pa OOTBI

1. MemOpaHHasA 3MEKTPOXHMHA: ydeOHOe mocoOHe Amd OO0YYAIOIIHXCA II0
OCHOBHBIM 00pa30BATEIhHBIM TPOTPAMMAM BBICIIETO 0Opa30BAaHHA YPOBHA
OakalaBpHAaT H MarHcTparypa II0 HampaBIeHHAM moaroToBkH 04.03.01 u
04.04.01 / [H. A. Konorerko, O. A. Jlemuna, H. B. Jloza u gp.]; M-Bo

1 | Odopmienne madopaTOPHBIX
pabot




obpazoBanHA H HaykH Poc. ®@egepanuu, KyOaHCKHH roc. VH-T. - [2-¢ H3I.,
Hemp. H gon.]. - KpacHomap: [KyOaHCKHE TOCYIapCTBEHHBIH YHHBEPCHTET],
2017.-290c.

2 | CamocTtosATensHOe H3ydeHHE |1. MeMOpaHsl H MeMOpaHHBIE TEXHOJIOTHH, Tof peld. A.b. fIpocnasuesa, — M.:
TeopeTHUeckoro MatepHana |Hayka, 2013. - 611 c.
http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1

2. Bepe3una H.II. BiekTpoxHMHA MeMOpaHHBIX CHCTEM: yaeOHoe mocobHe.
Kpacrogap: u3a-so KybaHckoro rocyJapcTBeHHOTO YHHBepcHTeTa. 2009.

3. Hoek E.M.V., Tarabara V.V. Encyclopedia of membrane science and
technology (in 3 volumes). NJ.: Wiley. — 2013

3 IlogroToBka K Tekymiemy |1. MeTogudeckHe peKOMEHJAIHH K OpTaHH3allHH  ayJHTOPHOH H
KOHTPOIO BHEayJHTOPHOH (caMOCTOATENbHOH) pabOTBl CTYOSHTOB: METOJHYECKHE
ykasanua / coct. T.II. Ctopoxenko, T.b. Ilounnox, A.B. becnanos, H.B.
Jloza. — KpacHonap: Ky6arckwii roc. yH-T, 2018. - 89 c.

Y4eOHO-MeTOIMYeCKHEe MaTepHallbl JUIL CaMOCTOATENbHON PadOThl 00YYAIOIIUXCS M3
YHCIIa HHBAJTUIOB U JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSAMH 310poBbs (OB3) mpegocTaBistoTes
B (hopMax, aJaITHPOBAHHBIX K OTPAHHIECHUSAM HX 3/10POBbS H BOCTIPHUATHS HH(MOPMAITHHU:

JI1st munt ¢ HapyIIeHUsIMU 3pEHHS:

— B IIeUaTHOMH (GopMe yBeTHIeHHBIM IIPUQTOM,

— B (popMe 37IeKTPOHHOT O TOKYMEHTAa,

— B opMme aymmodaiiia,

— B euaTHOM (opme Ha s3bike Bpaiins.

JIist murt ¢ HapyIeHHsIMH CITyXa:

— B euaTHOMH (opme,

— B (popMe 37IeKTPOHHOT O JOKYMEHTA.

JI1st murt ¢ HapyIIeHUsIMU OITOPHO-/IBUTATEIBHOTO arlapara:

— B IeuaTHOM Qopme,

— B (popMe 37IEKTPOHHOTO TOKYMEHTa,

— B opme ayauodaiiia.

JlaHHBIN TlepedeHb MOKeT OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHI€HTA
00yJaronIux cs.

3. OOpa3oBaTebHble TEeXHOJOTHH, NPHMeHsieMble NPH OCBOEHHH I CIHHILINHBI
(Moxyns)

B xXome wu3ydYeHHS JUCIHMILUIMNHBI TPEAYCMOTPEHO HCIOIb30BaHHE TEXHOJIOTHH
NpoOJIEMHOTO OOyYEHHs, BBIIOTHEHHE CTYJEHTAaMH J1a00paTOpPHBIX PaboT B MajlbIX IPyIHax,
caMOCTOSITelIbHAS paboTa CTyAEHTOB.

KoMIleTeHTHOCTHBINM MOAXOJ B paMKaxX IIpelnofaBaHHS AHCHHUILINHBI pealm3yeTcs B
HCIIOJIb30BAaHUHM HHTEPAKTHBHBIX TEXHOJOTMH H AKTHBHBIX METONOB (IpoOJIeMHas JIEKIIH,
padoTa B MaJIbIX TPYIIIAX) B COUETAHUU C BHEAYAUTOPHOM padOTOI.

WudopMaiioHHble TEXHOIOTHH, MPUMEHSeMble TPH H3YYEHHH JIUCITHUIUIHHBL
HCIONb30BaHHE  WH(POPMAIIMOHHBIX  PecypcoB,  JOCTYNHBIX B  HH(OPMAIHOHHO-
TeleKOMMYHHUKAIIMOHHON ceTH VHTepHeT.

AnanTuBHBIE 00pa3oBaTeIbHbIe TEXHOIOTHH, IPUMEHSEMbIE IIPH H3YUYEeHUHN JHCIHIUTHHBI
— JUIS JUIl C OrPAaHHYEHHBIMH BO3MOKHOCTSMH 3/I0POBBS IIPEQyCMOTPEHA OpTaHH3aIls
KOHCYJIBTAIIUI C UCIIOTh30BaHUEM 3JIEKTPOHHOH HOYTHI.

4. OmneHo4YHBIE CpeacTea A1 TeRKyHiero KOHTPOJIH YCleBaeMoOCTH H
leOMe}KyTO‘IHOﬁ aTrecTalinl

OneHouHBIe cpelcTBa IpeJHAa3HAYEHBl IS KOHTPOIS U OIEHKH 00pa30BaTElIbHBIX
JIOCTIGKEHUI OO0YYarolMXcsd, OCBOMBHIIMX IpOrpaMMy Yy4eOHOW IHCIIMIUIMHBI «MeMOpaHHas
AIIEKTPOXUMHS U MeMOpaHHbIe MaTEPHAIbl HOBBIX MOKOJIEHHI».



OreHOYHBIE CpPe/ICTBA BKIIOYAaeT KOHTPOJIbHBIE MaTePUAIbl A IPOBEICHUS TeKYIIero
KOHTPOJISI B (popMe BOIIPOCOB JJISI YCTHOTO OIIPOCa, TECTOBBIX PadOT, KOHTPOIBHBIX PadoT,
KOHTPOJIBHBIX BOIIPOCOB K J1a0OPaTOPHBIM padoTaM, U MPOMEKYTOYHOMH aTrecTalu B GopMme
BOIPOCOB K 3a4€Ty U YK3aMeHY.

CTpyKTypa olleHOYHBIX CPeJICTB [JIsl TeKYIIel H NPOMeKYTOYHOH aTTecTaAlHH

Kog u HanMeHOBaHHE

HanmeHoBaHHe OIIEHOYHOTO CpEacCTBa

Ne KaTona Pe3ynbpTaTe 00yVUCHHA Ay —
w/n P (B cooTBETCTBHH c IL. 1.4) TexyIHi KOHTPOIb P )
(B cOOTBETCTBHH C II. 1.4) aTTecTallHA
HIIK-1.1. Breibupaer | 3HaeT ocobennocTH | JIaBopaTopHas pabota Bomnpoc Ha
3KCIIEPHMEHTAIIBHBIE  H | JEKTPOXHMHIECKOTO sK3amere 1, 23, 24
pacYeTHO-TEOPEeTHUECKHE | TIOBEJEHHA MeMOpaH.
METO/IBI pemeHHa | YMeer skcnepuMeHTansHO | JlaGopatopHas paGota -
TIOCTaBIICHHOH  3a/1a9H, | ONpeIelHTh
HCIONB3YA JOCTH/KEHHA | 3/IeKTPOXHMHYECCKHE
1 COBPEMEHHOH XapaKTepPHCTHKH
XHMHYECKOH HAyKH, H | HOHOOOMCHHEBIX MeMOpaH.
HCXOAsA H3 HMEIOIIHXCH, | Brageer ocHOBHbIMH | JIabopaTopHas paGota Bomnpoc Ha
MaTEPHATIBHBIX, TIOHATHAMH u | Tect 3k3ameHe 1, 6
HH(OPMAITHOHHBIX H | TePMHHONIOTHeH B 00IacTH
BpEMEHHBIX PECYPCOB. MeMOpaHHOI
INEKTPOXHMHH.
3HaeT MeTomel | JIaGopaTopHas pabota Bomnpoc Ha
HCCIIEOBAHHA 3K3aMeHe 8-18
HIIK-1.2. Hcnonesyer
HOHOOOMEHHBIX MeMOpaH.
COBPEMEHHOE  (DH3HKO-
Vmeer HCIIoNB30BaTh | JlabopaTopHas paGora Bomnpoc Ha
XHMHUIECKOE
COBpPEMEHHOE (hH3HKO- JK3aMeHe 3-5
obopyIoBaHHe and
XHMHIECKOe
TIONy4deHHA H
obopymoBaHHe amnd
2 | HHTepIpeTalHH
HCCIIEOBAHHA CTPYKTYDHI
JIOCTOBEPHBIX e
H CBOHCTB MeMOpaHHBIX
pe3yIBTaTOB
MaTepHAIOB
HCCIeq0BaHHA B
5 Brageer JlaBopaTtopHas paGoTta Bomnpoc Ha
BBRIOpaHHOH obmacTH
TIpeACcTaBICHHAMH o IK3aMeHe 28, 29
XHMHH.
ABICHHAX TepeHoca B
MeMOpaHHBIX CHCTEMAX.
3uaer TpebGoBamma K | JIJabopaTopHas paGota Bomnpoc Ha
MeMmOpaHaM  pasnmgHoTO | Tect JK3aMeHe 6, 7
11eTeBOT'0 Ha3HAYCHHA.
VMmeer mpoBoauTh | JlabopaTopHas paGoTa _
HITK-3.1. AHanH3HPYEeT H | KPHTHIECKHH aHaH3
0000mIaeT  pe3ydBTAaTHl | Pe3yIbTaTOB
HH()OPMAITHOHHOTO IKCIIEPHMEHTATBHBIX
3 | moHcka 10 TeMaTHKE | HCCTIEAOBAHHH CTPYKTYPBI
HCCIeq0BAHHA B | H cBOHCTB MeMOpaH.
BHRIOpaHHOH obnactH | Bnageer  cmocoBHocThio | JIaGopaTopHas pabota ;
XHMHH. 00001maTh Pe3YJIBTaTh
HH(pOPMAITHOHHOT O
TOHCKAa IO CIPYKType H
CBOHCTBaM
HOHOOOMEHHBIX MeMOpaH.
WITK-3.2. OnenuBaeT | 3HaeT obnactu | JIabopaTtopHas pabora Bomnpoc Ha
TIEPCIIEKTHBBI TNpHMEHEHHA MeMOpaHHBIX 3Kk3aMeHe 7, 19
TIPaKTHIECKOTO MAaTepHAJIOB.
4 | IPHMEHEHHA PE3yIETaToB VYmeer urTepnperHpoBath | JlabopatopHas paGoTa _
HIMP u HHMNOKP = | nolydeHHBIE
MpoJIoJDKeHHA paboT B | SKCIIEpHMeHTAIbHBIE
INEKTP OXHMHH HIH | pe3ylbTaTH H
CME’KHBIX HayKax. (hOpPMYIHPOBATH




3aKII0O9CHHA H BBIBOJBL C
HCHOIb30BaHHEM
JHTepaTyPHBIX JTaHHBIX.
Brmageer HaBelKaMH 10 | JlaGopaTopHas pabota Bomnpoc Ha
pe3yIbTaTaM IK3ameHe 7
IKCIIEPHMEHTATBHBIX
HCCIIEJOBAHHH OIIeHHBATh
TIEPCIEKTHBE
TIPaKTHIECKOT O
HCHIOJb30BaHHA MeMOpaH
B INEKTPOXHMHIE CKHX
Tpolieccax.

TunoBble KOHTPOJIbHBIE 32JaHNSI WIH HHbIe MATEePHAJIbI, He00X0IHMbIe 1151 OLeHKH
3HAHWI, YMeHH I, HABBIKOB H (H.1H) ONbITA [JesITeJIbHOCTH, XapaKTePH3YIIIHX 3TaNbI
(opMHupoBaHUS KOMIETeHIHI B MpoIiecce 0OCBOeHHsI 00Pa30BaTeIbHOI MPOrPaMMBbI

Bonpocsl k yeTHOMY omnpocy o Teme 1 «Kinaccmpuranus 1 CHHTE3 MeMOpaH»

Kaxkue knaccudukarun MeMOpaH BBI 3HaeTe?

Kakue peakiuu HCHOIB3YOTCA IIPH CHHTE3e MeMOpaH ?

Kak mony4uts mopuctseie MeMOpaHbl?

YJeM OTIMYaIOTCS HOHOOOMEHHBIE MeMOpaHbl OT YIbTPaQWIbTPAIHOHHBIX H
00paTHOOCMOTHYECKUX MeMOpaH?

5. Kakoe 1nieneBoe Ha3HaueHHE HOHOOOMEHHBIX MeMOpaH?

Rl S M

Bomnpocel kK ycTHOMY ompocy mo TeMe 2 «O0/1acTH NpAMeHeHHs CHHTeTHYECKHX
HOHO00OMEHHBIX MeMOpPaH»

Kakue nmponieccsl pa3eneHus BeNIECTB BbI 3HaeTe?

Yem oTnuyaetcs yabTpauibTpams oT o6paTHoro ocMoca?

JI1d Kakux 11ejei UCII0Nb3YeTCs IEeKTPOAnamns?

Kakue TtpeOoBaHUS NpPeABSBIIOTCS K MeMOpaHaM, HCIIOIb3yeMBIM B IIpoIleccax
MeMOPaHHOTO IeKTpoIH3a’

5. B Kakux 3JIeKTPOXUMHUYECKHUX CHCTEMaX IIPHUMEHSIOTCA HOHOOOMEHHbBIE MeMOPaHBbI?

=

Bompochl K ycTHOMY ompocy 1o TeMe 3 «JKcnepAMeHTATbHbIe MeTOXbI H3YIeHHSI
CBOIICTB HOHOOOMEHHBIX MeMOpaH»

1. Kakue ¢puszuko-MexaHHIecKHe CBOICTBa MeMOpaH BbI 3HaeTe?
2. Kakue MeToJbl H3MEpPEHHUS CONPOTHBIIEHHS MeMOPaH HCIOIB3YIOTCS IPH OIpeelIeHuN
HX IeKTPOIPOBOJHOCTH?
3. Kaxkue xapakTepucTHKH TH(PYy3HOHHOMN MPOHHUITAEMOCTH MeMOpaH Bbl 3HaeTe?
4. Kakum MeToI0M OIpeAeIsioT 3MeKTPOOCMOTHIECKYIO IIPOHHUIIAEMOCTh MeEMOPaH ?
5. Kak u3MepuTs 4uciio nepeHoca HOHOB?
Bomnpocs! k ycTHOMY onpocy o TeMe 4 «MoauduimupoBanue MeMOpaH»
1. Kakue metoas! MoauduiinpoBaHus MeMOpPaH BB 3HaeTe?
2. Kakopa xi1accupHKaIusa MOTHGHUITHPYIOIHX KOMIIOHEHTOB?
3. Kakue cBoiicTBa MpHOOPETarOT MeMOPAHKI TocIe MO (MHITHPOBAHNSA 7
4. Kak nony4uts ruOpHUIHbIE MEMOPaHbl?
5. B KakuX DSIeKTPOXHMHYECKHX CHCTeMaX MPUMEHSIOTCS  MOIH(PHUIMPOBAHHBIE

MeMOpaHBb1?
Tect mo Teme 5 «Ilo/spH3aniHOHHbIE SIBJIEHHS B 3JIeKTPOMeMOPAHHOH CHCTeMe»
1. IlpyauHON BOZHUKHOBEHHUS IIPEIETIBHOTO COCTOSHHUS B 3IEKTPOMEMOPAHHOM CHCTEME SIBIISIETCS:
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PaszHbvle Hucia neperoca UoHO8 6 pacmeope u memopane
Pa3HasA KOHYeHMpayus pacmeopa no obe cmopoHvl Membpanvi
2. IlpuunHON BO3pacTaHHUS TOKa BBINIE IIPEJEIBbHOTO B 3JIEKTPOMEMOPAHHOHM CHCTEME
SBIISETCS:
CenexmuGHOCb MeMOpaHvl
conpomuenenie Memopansi
kamanumuyeckoe oelicnele QYHKYUOHATbHbIX SPYIN
3. Kak wu3MeHsieTcs IIpeJlelIbHBI TOK C YBEIHYEHHEM KOHIEHTPAI[HH pacTBopa B
3JIEKTPOMeMOpPaHHOM cucTeMe ?
yeenuvueaemes
VMeHbulaemces
He Uu3MeHsencs
4. TonmuHa 1uddy3HOHHOTO CII0S 3aBUCHT OT:
0bMeHHOl eMKoCmU MeMOpaHbvl
2UOPOOUHAMUYECKO20 PeXCUMa @ clucnieme
memnepamypsi pacmeopa
5. Jlndg pacueTa BeIMYHHBI IPEIETIBHOIO TOKA UCIIONB3YETCS YPaBHEHUE:
Duxa
Tupca
Hepuema

Bomnpochl kK ycTHOMY ompocy mo TeMe 6 «TeopeTnieckoe onucaHne 31eKTPOMeMOPaHHbBIX
SIBJIEHUH U XapaKTepH3alus MeMOpaH»

1. Kakwue ciibl IeHCTBYIOT B 3JIEKTPOMeMOPaHHON cucTeMe?

2. llowemy wucmoip3yeTcs KOHIEIIIUS CTPYKTYPHOH  HEOJHOPOJHOCTH  ITOJIHMEPHBIX
HOHOOOMEHHBIX MeMOpaH?

3. B ueMm ¢u3HUecKHil CMBICT ITapaMeTPOB TEOPHH 0006IIEHHOMH IPOBOIUMOCTH T'eTePOTeHHBIX
CHCTEM IIPUMEHUTEIBHO K HOHOOOMEHHBIM MeMOpaHaM?

4. KakuMmMu ypaBHEHHMSMHU OMHMCHIBAETCS B3aHMOCBS3b 3JEKTPOINPOBOAHOCTH U UG DY3HOHHOH
ITPOHHUI[AEMOCTH MeMOpaH?

5. Kakue MozenpHbIe ITapaMeTPhl HCIOJIb3YIOTCS VIS XapaKTepu3aluu MeMOpan?

KoHTpoabHbIe BOIPOCHI K J1a00paToOpHBIM padoTam

Jlabopamopnasa paboma Nel

1. Kakue TpeOoBaHUS IPEeABSIBISIOTCS K MeMOpaHaM VIS AIeKTpoauanuza’
2. YeM 3IeKTpoaHalIn3 OT/IMYAeTCS 0T MEMOPAHHOIO 3JIeKTPOIIH3a’

3. Kakune MeMOpaHbl UCIIO/Ib3YIOTCA B TOIUIMBHBIX 3JIEMEHTaxX?

4. Kak oneHHTh 3 peKTUBHOCTD AJIeKTpoMeMOpaHHOTO Mpoliecca’

Jabopamopnas paboma Ne2-4
1. Kak ompeaenuTs YAEIbHYIO 3JIEKTPOIPOBOJIHOCTh MEMOPaHBI?
2. Kakue nudy3HoHHBIE XapaKTEpPHCTHKH MeMOpaH BHI 3HaeTe?
3. Kakue cymiecTByIOT METOIBI OIPeAeNeHHS 3IEKTPOOCMOTHYECKOH ITPOHHUIIAEMOCTH
meMOpan?
4. Kak u3MepsroT 4KciIa epeHoca HOHOB B PacTBOpe U B MeMOpaHe?

Jabopamopnas paboma Ne5

1. UTo TaKoe KOHIIEeHTPAIlMOHHas MOJIIPU3aIlisd B MEMOPaHHOM cucTeme?

2. 3amumute ypaBHeHue [Tupca s npenenbHoro 1ugQy3HoHHOTO TOKA.

3 YeM 0TIIMYAIOTCS MOJSIPH3AIIMOHHBIE KPUBBIE 3JIEKTPOIHON U 3IEKTPOMEMOpaHH O
CHCTEMBI?
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4. Kakue conpsvkeHHbIE 3P eKThl KOHIIEHTPAITHOHHOM MOJISIPU3AIIHH TIPOSBIISIOTCS B
3IEKTPOMEMOPAHHOI cucTeMe?

Jabopamopnas paboma No6
Kakue BHeNIHHE U BHYTPEHHHUE CWIbI ACHCTBYIOT B 3JIEKTPOMEMOPaHHON cUcTeMe?

2. Kak oOIleHUTh IUIOTHOCTh IIOTOKA HOHOB B CTPYKTYPHO-HEOIHOPOIHOH HOHOOOMEHHOH
MeMOpaHne?
3. Kak paccunrate Ko3pdumuent muddy3un B MeMOpaHe IO JaHHBIM  ee
3IIEKTPOIPOBOJHOCTH?
4. Kakue MoJe/nbHbIE TapaMeTPhI HCIIOIb3YIOTCS IS XapaKTepH3aul MeMOpaH?
3aveTHO-IK3aMeHAIIHOHHbIe MaTepHAJbl ISl NPOMEXKYTOYHOH AaTTecTAllHH
(3K3aMeH/3a4eT)

1. Cnucox eonpocoé 014 n0020MmMo6Ku K IK3AMEHY

HonooOomeHHbIe MeMOpaHbl. KimaccudpHKaIus H mereBoe Ha3HaUeHHe

CrocoObI ITonydeHus MeMOpaH

CTpyKTypHas opraHu3anus MeMOpaH

Ou3HYecKue MeTOAbI UCCIIEIOBAHNS CTPYKTYPEl HOHOOOMEHHBIX MEMOpaH

CocTosHIEe HOHOB U BOJIBI B MEMOpaHax

MeMOpaHHBIE ITPOIIECCHI Pa3/IelIeH s BEIIECTB.

OO0nacTu IpUMEHEeHUS MeMOpaH.

Ou3NK0-MeXaHHYeCKHE CBOMCTBa MEMOPAH U METOABI UX OIPe/IeTIeHHS

MexaHu3M JOHHAHOBCKON COPOIHU 3JEKTPoIHTa U (OpMHpPOBaHHE MeMOPaHHOTO

MOTEHINAIA.

10. MeMOpaHHBII ITOTEHIIHAI U METOJBI €0 H3MEPEHHS.

11. CeneKTUBHOCTH MEMOPAH U CIIOCOOBI €€ OLIEHKH.

12. Pacuet uncen neperoca MetojaoM D]/IC.

13. DexTpoMHTpanHoHbIe U 3} HeKTHUBHBIE YHCIIA TepeHoca.

14. Tuddy3us He3TeKTPOIHTOB H AIEKTPOTIUTOB.

15. DkcnepuMeHTaIbHOE OTpeeneHne Mud G y3HOHHBIX XapaKTEPUCTHK MEMOPaH.

16. D1eKTpOnpoBOTHOCTh MeMOpaH H BIUAIONIHE Ha Hee (JaKTOPBL

17. DKcepHMeHTaIbHbIE METOJBI OIpPeJeleHUs] 3IIeKTPOIPOBOJHOCTH HAa TOCTOSHHOM H
IepeMEHHOM TOKaX.

18. IlepeHoc Boasl yepe3 MmeMOpany. OcMOC H 3JIEKTPOOCMOC.

19. IIpobnema KOHIIEHTPUPOBAHUS AJIEKTPOIUTOB.

20. MeTtoasr MoaudUITHPOBaHUS MeMOpaH.

21. Knaccudukarus Moau(pHKaTOPOB.

22. KoMI03UTHBIE MEMOPAHBI ¢ HOH-3JIEKTPOHHBIM MEXaHH3MOM ITPOBOIUMOCTH.

23. Ilonsgpu3aoHHBIE SBJIEHUA B 3JIEKTPOMEMOPAHHOH CHCTEME.

24. BonpTaMIepHble XapaKTePUCTUKH MEMOPaAHHON CHCTEMBI.

25. IIpenenpHOE COCTOSHUE.

26. ConpsxeHHble () }eKThl KOHIIEHTPAIHOHHOMN OISIPH3aITH.

27. CepxmpeiebHoe COCTOSIHUE. Jucconmaius BO/IBL Hapyuienue
3IIEKTPOHEUTPAIBHOCTH.

28. TeopeTndeckoe oOmHMCaHHE 3IEKTPOMEMOPAHHBIX SBJIECHHI. YPaBHEHUS JIHHEHHOMN
HEepPaBHOBECHOH TEPMOJAHMHAMUKH.

29. KoHlenims CTPYKTYPHONH HEOJHOPOJHOCTH HOHOOOMEHHBIX MEMOpPaH.

30. Xapaktepu3zaiusa MeMOpPaH C IIOMOIIbI Ha0opa TPAaHCIIOPTHO-CTPYKTYPHBIX ITIapaMeETPOB.

WX NN R WD =

3. IIpumep ounema K 3K3ameHy
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@OI'BOY BO «KybaHCcKul rocy1apCTBEHHBIN YHUBEPCUTET»

Kadenpa ¢pusmaeckoit XuUMHH
Hampasinenue moarorosku 04.04.01 - Xumus
20__-20__yu.roxn

JucniumnmmHa « MeMOpaHHas 21eKTPOXUMHS 1 MeMOpaHHbIe MaTePHaIbl HOBBIX ITOKOJIEHHIT»

SK3AMEHAITMOHHBINA BJIET Ne 1.

1. ITosipu3alliOHHBIE SBIEHUS B 3JIEKTPOMEMOPAHHON CHCTEME.
2. OcoBeHHOCTH CTPYKTYPHI HepGTopUpOBAaHHBIX MeMOpaH.
3. DKcllepUMeHTaIbHbIE METO/IBI OTPe/ICICHHS JHCE IIepeHoCca HOHOB B HOHOOOMEHHBIX

MeMOpaHax.
3aBeyromuil kKadeapoit Gu3HIecKoil XUMHH B.U. 3adomnoikuit
Kputepun oneHHBaHHS Pe3yJabTATOB 00y4eHHS
Onenka Kpurepuu oneHUBaHUS 110 3K3aMEHY
OLIEHKY «OTIMYHO» 3aCIy;KHBAaeT CTYACHT, OCBOHUBIIHH 3HAHUA,
YMEHHS, KOMIIETEHIIMH W TeOpeTHYECKHH MaTepHan 0Oe3 IpoOeloB;
B . BBIIOJTHUBIIUI BCE 3aJaHUS, IIPEIyCMOTPEHHbIE Y4eOHBIM ILIAHOM Ha
HCOKHI; BBICOKOM KaueCTBEHHOM YPOBHE; MIPaKTHYECKHE HABBIKU
Y?gf};ﬂ;;)» mpo¢ eCCHOHATBHOTO MIPUMEHEHNUSI OCBOCHHBIX 3HAHHI C(hOPMHUPOBAHBI.
CTymeHT cBOOOAHO BIAaJeeT TEOPETUYECKMM MAaTepPHAIOM, 3HAET
Ki1accuukanmo MeMOpaH, cmoco0bl HX TOMYYEHHS M METOJIBI
HCCIIEIOBAHUS, BIaJleeT TEOPETHYECKHMH IIPeACTABIEHMSIMH O
Ipoleccax MepeHoca B HOHOOOMEHHBIX MeMOpPaHax.
OLIEHKY «XOPOIIO» 3aCiIyKHBAaeT CTYIEHT, HMPAKTHYECKH ITOJHOCTHIO
OCBOMBIIMH 3HAHHUS, VYMEHHS, KOMIETEHIHH H TeOPEeTHYEeCKUI
Cpennmii MarepHall, y4yeOHBIE 3aJ]aHHS HE OI[€HEHbl MAaKCHMA/IbHBIM YHCIIOM
YPOBEHB «4» 0a/ioB, B OCHOBHOM C(OPMHPOBAl TNpakTHYecKHe HaBbIKH. CTyIeHT
(xoporo) XOpOIIO BJajZieeT TEOPETHYECKMM MAaTePHaIOM, 3HAET METOIBI
HCCIIEIOBaHNS MeMOpaH M HMeeT IPEJCTaBlIeHHe O Ipoleccax
IepeHoca B MEMOPaHHBIX CHCTEMax, CIIOCOOEH CIPAaBUTHCS C OTBETOM
IIPU He3HAYHTEIBHON MMOMOMIH CO CTOPOHBI MPENOAABATES.
OLIEHKY «YyIOBIETBOPUTEIHHO» 3aCIyKUBAeT CTYINEHT, YacTHYHO C
npo0enaMd  OCBOHMBIIHMI  3HAHHA, YMEHHS, KOMIIETEHIIMH U
IToporossrit TEOPETUYECKHH MaTepual, MHOrHe Vy4eOHBle 3aJaHus 00 He
YPOBEHb «3» BBIIONHUJI, /HOO OHH OIIEHEHBl 4YHCIOM OalioB ONH3KHUM K
(YIOBIETBOpUTE | MHUHHMAaJIbHOMY, HEKOTOPbIE MPAKTHUECKHE HABBIKH HE CPOPMUPOBAHBL
JIBHO) CTyneHT 3HaeT TEPMHHOIOTHIO, KIacCH(UKAIMI0 MeMOpPaH, OJHAKO
IUIOXO pa3Oupaercs B MEMOPAaHHOH 3JIEKTPOXUMHH, C TPYJIOM
CIpaBIsieTCsS C OTBETAMH Ha BOIPOCHI IIPH CYIIECTBEHHON MOMOIIH CO
CTOPOHBI IIPEI01aBaATEISL.
OLIEHKY «HEYIOBIIETBOPUTEIBHO» 3aCIIYKHBAET CTYJEHT, HE OCBOHMBIIIHI
Miunvasaeg | SHAHEL YMEHHS, KOMIETEHIHH 1 TEOpeTHYECKHII MaTepual, y4eOHBIE
95 3aJaHHsd He BBIIOJHIII, MPAKTHYeCKHE HABBHIKH He C(OPMHPOBAHHI.
(Hg;?):iz';opu CtymeHT He cHOcoOEH O0XapaKTepPU30BaTh AIIEKTPOMEMOPAHHYIO
—— CHCTEMY Jla)K€ C IIOMOIIBIO IIPENOJABaTeNIs H IUIOXO BJIaJeeT
TEOPEeTUYECKIM MaTepHalloM (HaOMIOJAOTCS CYNIECTBEHHbBIE OITHOKH
IpU 00CYKJIEHUH 0a30BbIX [TOHATHI).
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OrneHoYHbIe cpelcTBA UISI HMHBAIHMAOB M JIHI[ C OTPAaHUYSHHBIMH BO3MOKHOCTSIMH
37I0POBbS BEIOHPAIOTCS C YI€TOM UX HHAHBUIY ATTbHBIX MICHXO(QH3HUECKIX 0COOEHHOCTEH.

— IpH HeoOXOAMMOCTH HHBAIHAAM M JHIIAM C OTPAaHUYEHHBIMH BO3MOMKHOCTSMH
3I0POBBS MPEAOCTABIIETCS HOMOTHUTEIbHOE BpeMs JIIS TOATOTOBKH OTBETA Ha 3K3aMEHE;

— IIPU TPOBEJIEHUH IPOIEYPhl OIEHHBAHUA Pe3yIbTaTOB 00YYeHUs WHBATHIIOB U JIHII C
OTPaHHYEHHBIMU BO3MOKHOCTSIMH 37J0POBBS IIPeyCMaTPHUBAETCS HCIIOIb30BaHHE TEXHUYECKHX
CPeacTB, HEOOXOMMMBIX UM B CBSI3U C HX HHAUBHIYaIbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JUI 00YUAIOIIUXCS C OTPAaHHYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbBS
H HUHBAIMIOB TMPOIEAypa OIIEHHBAHUS Pe3yJbTaTOB OOyUeHHS 1O JHCHUILUTHHE MOJKeT
MIPOBOIUTHCS B HECKOIIBKO TAIOB.

IIporeaypa olleHUBaHUS Pe3yIbTaTOB OOYUEHHS HMHBATHIOB U JIHMI[ C OTPaHHUYEHHBIMH
BO3MOKHOCTSAMH 37I0POBbS MO IUCHUIUTHHE (MOAYJIFO) IpeaycMaTpUBaeT MpeloCcTaBIeHHE
uHpopMauu B ¢dopMax, aJalTHPOBAHHBIX K OTPAHHYEHUSM HX 370POBbS U BOCIPHATHSA
uHpopMaIHu:

JIts TIT ¢ HapyIIeHHSIMH 3pEeHHUS:

— B MIe9aTHOMH (popMe yBeTHIeHHBIM HIPUPTOM,

— B (popMe 37IEKTPOHHOTO JOKYMEHTA.

JInts TuIr ¢ HapyIIeHHsIMH CTyXa:

— B MedaTHOM (opme,

— B (popMe 37IeKTPOHHOTO JTOKYMEHTA.

JIts U1t ¢ HapyIIeHUsIMH OIOPHO-IBHIaTeIbHOTO alnmapara:

— B IeuaTHOM Qopme,

— B (popMe 37IeKTPOHHOT O JJOKYMEHTA.

JlaHHBII TepedeHb MOKeT ObITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00yUYarONIHUX CAL.

5. Ilepevyenb y4eOHOM JHTepaTypPhbl, HHPOPMAIMOHHBIX PECYPCOB H TEXHOJIOTHI
5.1. YueOHasi THTEpaTYpa

I. Kononenko H.A., Jlemuna O.A., JIo3a H.B., ®anuna 1.B., [lIkupckas C.A.
MeMmOpaHHas 3JIeKTPOXUMUS: yueOHOe Imocodue. 2-e u3/., ucp. u nom. KpacHoaap,
Kyol'Y, 2017. 290 c.

2. JlamackuH b.b., Iletpuii O.A., ITupmHa ' A. DinekTpoxumus: yueOHOe Imocodue s
CTYJ€HTOB, 00YYarOIIUXCS 10 HAITPABIEHUIO IIOATOTOBKH « XuMuUs». C110.: JIans. 2015. 2
mtT. (0.04). https://e lanbook.com/book/58 166#authors

3. MemOpansl © MeMOpaHHBIE TeXHOJIOTHH, moa pen. A.b. SpocnaBueBa, — M.: Hayka,
2013. 611 c. http://biblioclub.ru/index.php ’page=book red&id=468334&sr=1

4. Hoek EM.V., Tarabara V.V. Encyclopedia of membrane science and technology (in 3
volumes). NJ.: Wiley. — 2013.

5.2. lleppoguveckas iuTepaTypa

1. Yenexu XUMHMH - POCCHHUCKHI HayYHBIN KypPHAJI, Iy OIHKYIOMINUNA 0030PHbBIE CTaThH 110
AKTyaJIbHBIM IIP00JIeMaM XUMHH U CMEKHBIX HayK.

2. DIEKTPOXHMMHS — OAMH U3 KPYIHEHIIMX POCCHIHCKUX HAYYHBIX JKYPHAJIOB,
OTpPaKAIOIIHX OCHOBHBIE JOCTHKEHHS B OOJACTH 3JIEKTPOXHUMHUH, ITyOIHKYIONIHH pPadOTHI,
MIOCBAIIEHHBIE AKTYaIbHBIM BOIIPOCAM 3JIEKTPOXHMHUH.

3. MeMmOpansl ¥ MeMOpaHHBIE TEXHOJOTHMH - POCCHHCKHH Hay4HBIH JKYpHAI,
NyOJIUKYIOIIUI CTaThH IO OCHOBHBIM IpoOJeMaM IIOJMy4YeHHS M HCCIIeOBaHHS MeMOpaH U
Pa3BUTHUA Ba)KHENITHUX HAIIPABIEHUH MeMOPAHHBIX TEXHOJIOTHII.
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4. KypHan ¢u3HdecKOH XHUMHH — OJHH H3 KPYIHEHIIMX POCCHHCKHX HaydHBIX
KYPHAJIOB, OTPAKAIOUIMX OCHOBHBIE HANPABICHHUS PA3BUTUS XUMHH, MYOIHKYIOMIHNA pabOTHhI,

HOCBAMIEHHEBIE dKTyaJIbHbIM 00ITHM BOIIpoCcaM XHMHH H HpOﬁJIEMaM, BO3HHKAIONTHM Ha CTBIKE

Pa3sIHYHBIX Pa3AciiOB XHMHH, a TAKKEC Ha I'PaHHIaX XHMHH H CMEXKHBIX C HeHl HaYK.

5.3. HHTepHeT-pecypchbl, B TOM 4YHcJIe COBpeMeHHbIe MpodeccHOHATbHBIE 0a3bl
JAHHBIX H HH()OPMANNOHHBIE CIIPABOYHbIE CHCTEMbI
D/1eKRTPOHHO-0HOIHOTeYHbIe cHcTeMbl (DBC):
3BC «FOPAUT> https://urait.ru/
9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
9BC «ZNANTUM.COM» www.znanium.com
. 9BC «JIAHDB» https://e.lanbook.com
Hpotbeccuona.ﬂbm,le 0a3bl JAHHbIX:

Db b b

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

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. JKypnansl uznareinsctsa Wiley https://onlinelibrary. wiley.com/

5. Hayunag snektpoHHas oudnuoreka (H3bB) http://www .elibrary.ru/

6. IlomHOTEKCTOBBIE apXHBHI BEAYIIUX 3aIlaJHBIX HAYUHBIX KYPHAIOB Ha PoccHiickoi

mIatgopme HayuHbIX KypHaaToB HOMKOH http://archive.neicon.ru

7. HamuoHaipHas 3JeKTPOHHAsA OWOIMOTEKa (IOCTYIl K DJIEKTPOHHOM OMOJIMOTEKE

nuccepranui Poccuiickoit rocynapereHHon 0udmoreku (PI'b) https://rusneb.ru/

8. DnektponHas Kowtekiusa Okcdopackoro Poccuiickoro @ouaa
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/

Pecypcbl ¢B00OHOTO JOCTYHA:

1. AMepHKaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. IlomHble TEKCTHI KaHAACKHX JAUCCEPTAUi http://www.nlc-bne.ca/thesescanada/

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

4. HudopmannonHas cucteMa "EqnHOe OKHO JIOCTyIa K 00pa3oBaTeIbHBIM pecypcaM
http://window.edu.ru/;

5. EnuHas KolIeKius MH(poBbIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHBIE 31eKTPOHHBIE 00pa3oBaTe/IbHbIe H HHPOPMAIIHOHHBIE PecypPChl

KyoI'Y:

1. Cpena MOAYJIbHOTO JTHHAMHUYECKOTO 00y4eHHS http://moodle kubsu.ru

2. baza y4eOHBIX IIIaHOB, Y4€OHO-METOANIECKUX KOMILUIEKCOB, ITyOIMKAIIUH 1
KOH(epeHIHH http://mschool.kubsu.ru/

3. bubanoteka HHPOPMAITHOHHEIX pecypcoB kKadeapsl HHGOPMAaITHOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHI http://mschool.kubsu.ru;

4. DIeKTPOHHBIN apXuB NOKyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

6. Metogudeckue YRa3aHud JJId Oﬁy‘lalﬂl[[HXCH o OCBOCHHIO JTHCIHHIIIHHBI

(MomyJisi)



YcnentHoe u3ydeHHE IJUCHUIUIMHBL «MeMOpaHHas 3JIeKTPOXHUMHUA U MeMOpaHHbIE
MaTepHalbl HOBBIX ITOKOJIEHHIH» TpeOyeT OT CTYJEHTOB PEerysIPHOTO IOCENIeHHS JIEKIIHM,
BBINIOJIHEHUS TECTOBBIX NPOBEPOYHBIX PAOOT, BBIINOTHEHHUS M 3alIHTHI J1a00PaTOPHBIX padoT,
03HAaKOMJIEHHS C OCHOBHOM U JJOIIOJTHUTEIbHON PEKOMEH IyeMOM JINTePaTyPOH.

IIpu moATOTOBKE K JIEKIMOHHOMY 3aHATHIO CTYIEHTaM DEKOMEHIVETCS:

1) mpocMOTpeTs 3amHcH HpPeABIAYIIEN JIEeKIMH H BOCCTAHOBUTH B IaMATH paHee
HU3y4EeHHBII MaTepHa;

2) Oerno MpocMOTPeTh MaTepHall MPEACTOSIIEH JIeKIUH, C IIEeJIbI0 JIYYIIero YCBOCHUS
HOBOTO MaTepHaa;

3) caMOCTOSITeIbHO MPOPaboTaTh OT/IeNbHBIE (PparMeHThI TeMbI MPONLUION JIEKIIUH, eCIIH
3TO HEO0OXOIHMO.

IIpu KOHCIIEKTHPOBAaHHH JIEKIIMOHHOTO MaTepHala CTyJeHTaM HYKHO CTPEMHUTHCS
KpaTKO, CXE€MaTHYHO, TOCIeAOBAaTEIbHO U JIOTHYHO (PHUKCUPOBATh OCHOBHBIE IIOTOXKEHUS,
BBIBOJIBI, 0000MIEHUS U (POPMYTIHPOBKH, He THITAsICh 3allUcaTh BeCh MPENojaBaeMblil MaTepHas
JIOCJIOBHO.

IIpu moATroTOBKE K Ta00PaTOPHOMY 3aHATHIO PEKOMEHJIYETCS:

1) BHMMAaTeNbHO H3Y4YUTh MaTepHal MPEACTOAllell padoTbl M COCTAaBUTh IUIAH ee
BBITIOJTHEHUS;

2) yIeIHTh MOBBIIIEHHOE BHUMAHHE 3KCIEPUMEHTAIBHBIM 0COOEHHOCTSIM MPECTOSIIEH
PaboTHI (MCHOJIB3YEMBIM PEAKTHBAM H 000PYI0BAaHHUIO, A TAK/KE TEXHHUKE PaOOTHI C HUMH);

BrmonHgaTe n1abopaTopHYH0 padoTy HEOOXOJUMO aKKypaTHO H IOCIedOBaTeIbHO,
OTpakasi BCE €€ OCHOBHBIE JTambl B JA0OPaTOPHOM KypHale. /[ YCHEeNIHOH 3alIuThI
JadopaTopHOl paboThl HEOOXOAMMO THIATEIBHO U3YYHUTh JIEKIMOHHBIM M, €CIH 3TO
HeoOXO0IUMO, JOTIOJHUTEILHBIH TeOPETHUECKHI MaTePHUall 10 TeMe paboThl, a TAK/Ke IIPABIIBHO
3aIIOJTHUTh J1a0OPaTOpPHBIH KYpPHal, clelaB Bce HEeoOXOAHUMBbIE pacueThl U c(hOpMYIHpPOBaB
BBIBOJIBI TI0 TTPO/IENIAHHOM padoTe.

BrimnonHeHne 1adopaTopHBIX PadoT

JlaGopaTopHbie padOTHI BBHIIOJIHSAIOTCA O0YYarOIIUMHCA B MaJIbIX Ipymnnax (oObr9HO 2-3
4yeloBeKka). B Hadane Kypca MPOBOJUTCS HHCTPYKTaX IO TeXHUKe Oe30MacHOCTH paboThl B
XUMHYECKOH J1abOpaTOpUH M COCTaBIseTcs TpauK BBIIOTHEHUS J1a0OpPaTOpHBIX pPadoT.
BrimonHeHne 1adopaTtopHON pad0THI BKIKOYAET B ce0sl CIIEAYIONINE Tallbl:

1) TOATOTOBUTENBHBIN ATAIl (CAMOCTOSTENbHAS padoTa CTYIEHTOB);

2) TMOJy4eHHE JOIYCKa K BBIIOJHEHHIO 3KCIIEPHUMEHTAIbHOH YacTH J1abopaTopHOM
PadoTHI (KOHTAaKTHAS pa0doTa ¢ IMperoiaBaTeIeM Kak/I0i MaJloH TPYIIIEL);

3) BBIIOJHEHHE SKCIEPUMEHTAIBHOH YacTH J1a00pPaTOPHOH PadOThl I10J KOHTPOJIEM
MIpenoiaBaTes;

4) aHAIM3 TOMYyYeHHBIX Pe3yIbTaTOB, (POPMYIMPOBKA BHIBOJA M MOATOTOBKA K 3alIUTE
1a00paTOpPHO PaboThI (MOKET BBITIOIHATECS KaK CAMOCTOSTE/IbHASA paboTa CTyAeHTa JoMa, HiIx
1o KOHTPOJIEM IIPEeNoJaBarels B TeUeHHE BPEMEHH, BBIJECIEHHOT0 Ha 1abopaTopHbIE PabOThI
WM B X0JIe HHOU KOHTAKTHOI padO0Thl C IpenoaaBaTesieM);

5) 3anmuTa 1a00paTopHON paboThl (KOHTaKTHAs padoTa ¢ IIperoaBareiieM).

IToce BEITIOTHEHHS BCeX ATHX ATAIOB Ja00paTopHas paboTa CUUTAETCS BBIITOJIHEHHOM.

IToaroToBUTEAbHBIH 3TAall

Ilepen 3amsTHeM oOyd4arommMmcs HEOOXOAHMO IIOATOTOBUTCA K  BBINOJHEHHIO
nabopatopHoli paborel. Teopernueckas TOATOTOBKA HeoOXoIMMa Ui  IPOBENEHUS
HKCIIEPUMEHTA U JIOJIKHA IPOBOAHTHCS O0YYAIOLIMMICS B IOPAJIKE CAMOCTOSTEIHLHON PalOTHI.
Ee cnenyer HauMHaTh BHUMATEIBHBIM Pa300poM pPYKOBOACTBA K J1a0oOpaTopHO#M palore.
TeopeTnueckad MOATOTOBKA 3aBeplIaeTcd IpPeJBApPUIEIBHBIM COCTABIEHHEM OTYeTa B
71a00pPaTOPHOM XKYPHAJIe CO CJIEIYIONTUM IIOPSAKOM 3allHCEeH:

Ha3zpanue paboThI.

Ilens paboThl.
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O0opyoBaHUE.

Xon pa®oTel, KOTOPEIH B TOM 4HCJIE€ BKJIIOYAET PUCYHKH, CXEMBI, TaOJIHIIb, OCHOBHbIE
dbopMyIBl JUIS ompejelieHUs BEIHYMH, a Takke pacdeTHble (GOPMYIbl IS OIMpeJeIeHHs
MOTPENTHOCTEH H3MEPSIEMbIX BEJIHIHH.

IToyueHne T0MyCKa K BINOJIHEHHIO SKCIePUMEHTAJIbHOMH YacTH JJabopaTopHOi
paboThl

IIpuctynas k nabopaTopHbBIM pabdoTaM, HEOOXOJAUMO IIONYYHTh y JabopaHTa MpUOOPBI,
TpeOyeMble NI BBITOJMHEHHS padoThl. PazoOpaTbcsd B Ha3HAYEHHH MaTepHAIOB, XUMHYECKOH
IIOCY/Ibl, NMPHOOPOB H IIPHHAJIEKHOCTEH B COOTBETCTBHH C HX TEXHHYECKHMH JIaHHBIMH.
IIoy4uTh JOMYCK K BBINOJHEHHIO J1a00PAaTOPHON PadOTHI y IpenoaaBaTessd. J[OMycK CTyAEHTHI
MOIY49aloT B pe3yJbTaTe YCTHOTO ONpoca IpernojaBaTeieM O TMOPSAKE BBIIOIHEHUS
HKCIIEPUMEHTA, IIPEIYCMOTPEHHOI'0 JAaHHOM JIa0OpaTOPHOIl pabOTOil.

BbinoTHeHHe SKCIIePHMEHTAJAbHOM YacTH J1a00paTOpHOIl padoThl O KOHTPOJEM
NpenoaaBareis

3aTeM OOy4YarolIHecs BBIIOIHAIOT KCIEPUMEHTAIBHBIN 3Tall J1adopaTOpHO padoThl, B
XO0Jle KOTOPOr0 3alHCHIBAIOTCA BCE H3MEPEHHBIE BEIIMYHHBI C 00S3aTENBHBIM YKa3zaHHEM HX
pazMepHOCTH B J1abopaTopHbIl KypHan. He momyckaercsi Mcno/ib30BaHHEe YePHOBHKOB LISl
3alHCH 3KCIePHMEHTAIbHBIX JAaHHBIX, 3aMHCh KAPAHJAIIOM H HHbIe CIOCOOBI, JaroIIHe
BO3MOZKHOCTh KOPPEKTHPOBKH NOJIy4YeHHBIX pPe3y.IbTaToB. B cioydae, ecil B METOIUIECKUX
YKa3aHHUAX K JIa0opaTOpHOHM padoTe IMpeIoKeHbl TaONMUIbl WIM IMa0IOH JUIS 3aIlUCH
HKCIIEPUMEHTAIBHBIX JAHHBIX, TO 3AIOJHSAIOTCS 3TH TaONHIBI WiIN Ia0loH. B WHOM ciydae
3aIIUCh 3KCIIEPUMEHTATBHBIX JaHHBIX JeTaeTcsl CTYIEHTOM B IIPOU3BOIBHOI (hopMe.

ITo okOHYaHUH BBIMIOJIHEHHS HKCIIEPUMEHTA CTYEHTHI JOJUKHBI IPUBECTH CBOe pabodee
MECTO B IIOPSIOK H BEIMBITh HCIOJIB3YEMYIO XHMHUYECKYIO mocyay. Ilocie 3Toro padodee mecto
claeTcs IPENOAAaBaTeN0 HIH J1Ia0OpaHTy UM B J1a0OPaTOPHBIN KypPHAlI CTyJEHTAa CTaBHTCS
OTMETKa O BBINIOJIHEHUH >3KCIEPUMEHTAIBHON 4YacTH J1a00paTopHOHl paboTEl ¢ 00s3aTEIbHBIM
yYKa3aHHEM JJaThl €€ BBIIIOTHEHHUS.

AHaIN3 N0JIy4eHHBIX Pe3yJbTaTOB H (OPMY/JIHPOBKA BHIBOJI0B

MosKkeT BBITIOJTHATECS KaK caMOCTOSTENIbHAS padoTa CTyIeHTa J0Ma, HIIH 10/ KOHTPOJIEM
IpernoJaBaTed B TeUeHHEe BPeMEHH, BBIJIeJIEHHOTO Ha J1abopaTopHbIe paboTHl HIIH B X0Jie HHOH
KOHTAaKTHOH paboThl ¢ mpernofaBarteineM. CTyJIeHTHI INOJKHBI BBIIOIHUTH BCe HEOOXOIHMEIE
pacdeTsl COIJIACHO METOJWYECKHM VKa3aHHSM K BBIIIOJIHEHHIO J1a0opaTopHBIX pador. B
71a00paTOPHOM JKypHale NMPHBOASTCS Bce HEOOXONHMMBIE pacdeThl ¢ YKa3zaHHEM pa3MepHOCTel
MOy4YEeHHBIX BEIHYHH, a TakiKe Bce TpaUKH MW PHUCYHKH B COOTBETCTBHH C TpeOOBaHUS
71a00paTOPHOTO MPAKTUKYMA.

B cmydae, ecin B xozie 1abopaTOpHOH padOThI HMEET MECTO IPOTEKAHUE XUMHYECKHX
peaknui, Bce OHH JOJLKHBI OBITh 3allHCAaHBl B JIA0OPAaTOPHOM JKypHajle B MOJIEKYJIIPHOM,
IIOTHOM HOHHOM H COKPAallleHHOM HOHHOM BHJIE.

Jlamee Ha OCHOBAaHHHU HOJYYEHHBIX Pe3y/IbTATOB CTYAECHTHI NOTKHBI c(hOPMYIHPOBATH H
3amucaTh BBIBOJ, KOTOPBIN JOJDKEH OBITh COTJIACOBAH C 3asBIECHHBIMH IESIMHA H/HIU 3aJadaMu
nabopatopHoll pa0oTel. BBIBOA JOKEH colepkaTh HEOOXOOHMYK KOJHYECTBEHHYIO
nH(popMaIuro.

Ilpy moarotoBke K 3amuTe JgadopaTopHOH padoThl HEOOXOAUMO OTBETUTh Ha
NIpeIJIOKEHHbIE KOHTPOJIbHBIE BOIPOCHl, KOTOpPBIE HMEKOTCS IOcie KaKooH IJabopaTopHOMH
padotsl. Ocoboe BHHMAaHUE B XOJ€ TEOPETHYECKOH IMOATOTOBKH JIOJIKHO OBITH OOpallleHO Ha
MOHMMaHHe (U3HIECKO CYNIHOCTH IMpolecca(oB) H3IyHaromuxcs B Xone padotel Jlns
CAMOKOHTPOJS B KakJIoil pa0doTe TMpHUBeJeHBl KOHIPOJBbHBIE BOIPOCH, Ha KOTOpBIE
oOy4aromuiics 00g3aH 1aTh Y€TKHE, IIPABIIbHbBIE OTBETHL.

3ammuTa JadopaTopHOil padoThl

3amura 1a00paTOPHBIX Pa0OT IPOHCXOIUT B BUJE cOOECEIOBAHUS C IIPeloAaBaTeneM Io

nmadopaTopHO#l padoTe ¢ 003aTeIbHON IPOBEPKOM ITperojaBaTeiieM J1abopaToOpHOTO KypHaia
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cryzeHra. JInsg ychenrHodl 3amuThl Ja0OPaTOPHOH PadOThl CTYNEHT AOJLKEH IIPe0CTaBUTH
nabopaTopHBIN KypHal, o(pOpPMIIEHHBII B COOTBETCTBHH C YCTAHOBJIEHHBIMH TpPeOOBaHMUSIMH,
BKJIIOYAs HAIMYHE OTMETKHU O BHIIOJIHEHHH SKCIIEPHMEHTATBHON YacTu paboTel. B Xone ycTHOI
Oeceqpl ¢ IpernojaBaTelieM CTYAEHT JOJDKEH IPOJEMOHCTPHPOBATh 3HAHHE LENed u 3a/1ad
BBINIOJTHEHHOM Pa0oOThI, 3aKOHOB, KOTOPBIE JI€KaT B OCHOBE HAOIOJaeMBIX B X0Jie PaldoThI
SBIICHHUI, TPOJEMOHCTPHPOBATh YMEHHE AHATIM3UPOBAThH MOIYyUEHHYI0 HH(OPMAIHIO U JIelaTh
Ha ee OCHOBE BBIBOJABL. B 3ToM cirydae B 1a00paTOPHOM JKYyPHAlle Ha COOTBETCTBYIOIIEN paboTe
CTaBUTCS MOMETKA «3a4TEHO», POCHHUCH IIPEIOAABaTed, MPUHSABLIETO PadoTy, U JlaTa 3alIUTHI
padotel. Ilocne 3Toro sraboparopHas padoTa CUMTAeTCS BBINOTHEHHOW. J[oIlyckaeTcs 3amiura
71a00paTOPHBIX paboT MHAUBUIYAJIBHO HIIH B COCTaBE MAJBIX I'PYII 00yYaIOIIUXCS, COBMECTHO
BBIMIOJTHABIIUX JAHHYIO Pa0oTy.

CamocrtogrensHas paboTa HapsaAy C ayOUTOPHOH IPENCTABIIET ONHY M3 BaKHEHUIINX
¢dopMm yde6HOTO mporecca. CaMocTosTenbHas paboTa — 3TO IUTaHHPyeMas padoTa CTYIEHTOB,
BBINIOJTHAEMAsl 10 33JlaHUI0 M IPH METOAMYECKOM PYKOBOJICTBE IpEIoJaBaTels, HO 0e3 ero
HemocpeAcTBeHHOro ydactus. CamocTosTenbHas padoTa IpelHa3HaUYeHA HE TOJBKO s
OBIIaJICHUS IPeACTaBICHHOHN MUCIUIUIUHOMN, HO U TS JOPMHPOBAaHUS HaBBIKOB PabOTHI BOOOIIIE,
B yueOHOH, HaydHOMH, IpodecCHOHATBHON NeATeTbHOCTH, CIIOCOOHOCTH NpPHHHMAaTh Ha cels
OTBETCTBEHHOCTh, CAMOCTOSTEIPHO PEIIATh BO3HHUKAIOIINE MPOOJIEMbl, HAXOAUTH IPaBIIbHBIE
PelleHns U T.1.

B ocBoeHHH AHCIMIIIMHBI HHBATHAAMHU H JIHIIAMH C OTPAaHHYEHHBIMH BO3MOKHOCTSMH
3I0POBbS OOJBINIOE 3HAUECHHE HMeeT HHAMBHAyalbHas ydeOHas pabora (KOHCYJIbTAIlHH) —
JIOTIOJIHUTENIFHOE Pa3bsiCHEHHE Y4eOHOr 0 MaTepHalla.

WumuBUIyanbHble KOHCYABTAlMH IO IIPeAMETY SBIIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOIINM HHIUBHIYATH3AIHA 00y4eHHS H YCTAHOBJIEHHIO BOCIIUTATEIHHOTO KOHTAKTa
MeXIy IMpernojaBaTeleM H OOyYarollUMcS WHBAIUAOM HIH JHMIOM C OrPaHUYeHHBIMH
BO3MOKHOCTSMH 3/I0POBBA.

7. MaTepua/IbHO-TeXHHYECKoe oDeclieueHH e MO JHCHHILTHHE (MOTY.IH0)

HanMeHOBaHHE CIIEITHAIBHBIX OCHAIIEHHOCTD CHEITHATHHBIX IlepedeHp THIIEH3HOHHOTO
TIOMeIlleHHH MOMENIeHHH TIPOTPAMMHOTO 00eCTIeYeHHA

VueGHBIE ayTHTOPHH o | Mebens: yaeOHas MeOemb Microsoft Windows;
MPOBeJCHHA 3aHATHI JeKIHoHHOTOo | TeXHHYecKHe cpencTra oOyuermna: | Microsoft Office
THIIA 3KpaH, IPOEKTOP, KOMIBIOTED
VueGHBIE ay THTOPHH o1 | Mebens: yaeOHasa Mebelb Microsoft Windows;
TIPOBECHHA TPYIIIOBBIX u | TexHudeckHe cpeacTea obyuenua: | Microsoft Office
HHIHBHJIYATbHBIX KOHCYJBTAIHH, | SKpaH, IPOEKTOP, KOMIIBIOTED
TEKYIIETO KOHTPOIA H
TIPOMEXKYTOYHOH ATTECTAllHH
VueGHBIC ay THTOPHH o | MeGens: yaeOHasa MeOemb Microsoft Windows;
mpoBedeHHA nabopaTopHEIX paboTr | TexHHYeckHe cpencTBa oGydenna: | Microsoft Office
(ayx. 345C) TIIEPEHOCHOE MYJIBTHMEIHHHOE

00opyIoBaHHE (HOYTOVK,

TIPOEKTOP).

ObopynoBaHHE:

CIIEITHATH3HPOBAHHAA

mabopaTopHast MeOenb  (CTOJEL

CTyNbA, MKa(hbl 1A PEaKTHBOB H

00Opy/10BaHHA, BBITSKHBIE

mKagel), CpeAcCTBa  IIOXKapHOH

Oe30macHOCTH H OKAa3aHHA IIEPBOH

MeTHITHHCKOH TIOMOIITH,

XHMHYecKas rocy/a H

00OopyI0BaHHe, CYNIHIBHBIH MIKad,

BechI TabopaTopHbIe — | T, BeCH

AHAIHTHYIECKHE — 2 INT, TEPMOCTAT
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BO3AYIMHBIH — | mT, HOHOMep-pH-
MeTp — 3 IIT, MEeIIaIKH MAarHHTHBIE
— 3 WrT.,, H3IMEPHTENb HMMHTAHCA
E7-21 - 4 1mT, HCTOYHHK TOKa
HMIyIbCHBIH B5-50 - 3 T,
KOHJIYKTOMETP - | 1T,
MY JIBTHMETPEI YHHBEpCalbHBIE
HACTOJBHBIE — 5 IIT, HOTEHITHOCTAT
AUTOLAB PGSTAT302; IIK-3
INT., XHMHIECKHE PEaKTHBEIL.

JIis  camMoCTOATENbHOM  paboThl  OOYJAIOMIMXCS  IMPEIyCMOTPEHBI  ITOMENIEeHHS,
YKOMILIEKTOBAHHBIE CIIEIHATH3HPOBAHHON MeOelbio, OCHAIIEHHbIE KOMIIBIOTEPHOH TEXHUKOI ¢
BO3MOJKHOCTBIO TMOAKTIOUEHHS K ceTH «MHTepHeT» M ofecliedeHHeM JOCTYIAa B 3IIEKTPOHHYIO

HH(OpMaITHOHHO-00Pa30BaTEAbHYIO CPely YHHUBEPCHUTETA.

HanmeHoBaHHe TOMeIeHHH 1711
CaMOCTOATETBHOH pabOThI

OcHallleHHOCTh ITOMEeIIeHHH 171
CaMOCTOATEIBHOH paboTH

Hepeqe}m JTHIOEH3HOHHOTO
nporpaMMHOTO obecrieye HHA

00yJaroNHXCA 00yUaroIHXCA

IToMellleHHE O7IA caMOCTOATeNbHOH | MeGens: yueOHaA MeOelb Microsoft Windows;
paboThI 0GYYAIONTHX CA (YHTATBHBIH | KOMIUIEKT — coeruamH3HpoBaHHO# | Microsoft Office
3a1 HaydHoi#l OHOIHOTEKH) MeOelH: KOMIIBIOTEPHBIE CTOIIBI

OGopyaoBaHHE: KOMITIBIOTEpHAA

TeXHHKAa C TOJKMOYEHHEM K

HHGOPMAITHOHHO-

KOMMYHHKaITHOHHOH CETH

«/lHTepEeT» M JOCTYIIOM B
3NEKTPOHHYI0O  HH(OPMAIHOHHO-

00pa30BaTebHY 0 cpemy
o0pa3oBaTeNbHOH  OpTaHH3aITHH,
BeG-KaMepsl, KOMMYHHKAITHOHHOE
obopyaoBaHHe, oOecIieUHBaOIIEE
JOCTYI K  CEeTH  HHTEepHET
(TIpoBOTHOE COeTHHEHHE H
GecTIpoBOTHOE  COETHHEHHE  TIO

TexHomorHH Wi-Fi)

ITomeneHHe O caMOCTOATEIRHOH
pabotsl obygaronmaxcsa (400c¢, 401c,
431c, 329c)

Mebens: yaeOHaa Mebelb
KommnekT cnenHaTH3HPOBAaHHOH
MeOelTH: KOMIIBIOTEPHBIE CTONBL
OGopyaoBaHHE: KOMITIBIOTEpHAA
TeXHHKa C TOJKTOYCHHEM K
HH(OPMAITHOHHO-
KOMMYHHKAITHOHHOH CEeTH
«aTepreT» H  JOCTYIIOM B
MEKTPOHHYI0  HH(OPMAITHOHHO-

00pa3oBaTeIbHYIO0 cpeny
oOpas3oBaTeIbHOH OpTraHH3allHH,
BeO-KaMephl, KOMMYHHKAITHOHHOE
obopynoBaHHe, oOecIeUHBaloIIce
JocTyn K CETH  HHTEPHET
(IpoBOIHOE cOeIHHEHHE H
OecpoBOJHOE  COEJHHEHHE  IIO

TexHomorHH Wi-Fi)

Microsoft Windows;
Microsoft Office
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