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1 Hesu v 3a1a4mn U3y4YeHU s JUCUMUILIMHBI
1.1 llean ocBoOeHUsI TUCIUILIHHDI

Lenpl0 MUCIMIUIMHBI SIBIISIETCSI ()OPMHPOBAHUE Y CTYJACHTOB 3HAHUH 10 TPUMEHECHHUIO
HOHITOJIMMCPOB B PA3JIMYHBIX JSJICKTPOXUMUUYCCKHUX IMPOHCCCax MU IMOATOTOBKa CTYIACHTOB K
CaMOCTOSTENIbHOU paboTe B M30paHHON 00JaCTH XHUMHUH.

1.2 3agauu AMCHUILJINMHBI

— copMHpOBaTh y CTYIEHTOB INPEICTABICHHA O (PUIUKO-XMMHUYECKHX CBOMCTBaX
HOHIIOJINMEPOB;

— chopMUpOBaTh NPEACTABICHUS O TEXHOJOTMYECKUX IMIpoIeccax C ydyacTHEM
HOHIIOJINMEPOB;

— Pa3BUTh YMEHHUS I10 UCIOJIB30BAHUIO HOHIIOJIMMEPOB B PA3JINYHbIX TEXHOJIOTHUAX;

— pa3BUTh Y CTY/IEHTOB HaBBIKH PabOTHI ¢ y4eOHOM U HAYIHOU JTUTEPaTypO.

1.3 MecTo 1MCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuummaa b1.B.JIB.10.02 «IIpuMeHeHne HOHNOIUMEPOB B AIIEKTPOXUMUYECKOU
TEXHOJIOTUM» SBJISIETCS AMCLUUIUIMHOW MO BHIOOPY BapHMaTHBHOM 4YacTH y4yeOHOro IjiaHa Io
HanpasieHuto noArotoBku 04.03.01 Xumusd. Ilpu ocBoeHMM NaHHON AMCUMIIIMHBI CIyIIATENIN
JIOJDKHBI WMETh 3HAHUSA IO OOIIeW XWMHH, yMEHHE pPaboTaTh ¢ XUMHUYECKOW IOCYAOU H
peaktuBaMu. M3yuenue aucuuiuivHbel «lIpuMeHEeHNE HMOHIOIMMEPOB B 3JIEKTPOXUMHUYECKOM
TEXHOJIOTUM» JOJKHO IPENIIeCTBOBATh M3YYEHUIO TaKUX JUCLHMIUIMH, Kak «KoMIIO3UTHBIE U
rHOpHIHBIE MATEPUAIIBI B SJICKTPOXUMHUMN» U «DIEKTPOXUMUYECKAs YHEPTETHUKA.

1.4 IlepeyeHp IUIAaHHMPYEMBIX Ppe3yJbTATOB O0y4YeHHs] 10 JMCHMILIMHE,
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHsS 00pa30BaTe/IbHON NPOrpaMMblI

W3yuenne maHHOM y4yeOHOM JUCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
obOyJaronuxcst o0enpodeccHoHaIbHbIX U TPO(ECCHOHABHBIX KOMIETCHIUH, B COOTBETCTBUU
C KOTOPBIMHU OHU JIOJKHBI 00J1a/1aTh:

— CIIOCOOHOCTBIO  MCIIOJIB30BaTh  IOJyYCHHbIE 3HAHUA TEOPETUYECKUX  OCHOB
(dyHAaMEHTAIBHBIX pa3ieNoB XUMHUHU NIPU pelieHnH npodeccuonanbubix 3aaa4 (OIIK-1);

— BJIQJICHUEM HaBBIKAMHU IPOBEICHHUS XUMHUYECKOIO HKCIEPUMEHTa, OCHOBHBIMU
CHHTETUYECKUMHU M aHAIUTUYECKUMHU METOJAMH TIOJIYyUYEHHs] U HCCIICAOBAHHUS XUMHUYECKUX
BemecTB U peakuuit (OITK-2);

— CIIOCOOHOCTBIO BBIMOJHATH CTAHJAPTHBIE ONepaIiy o npeiaraeMbiM Metoaukam (I1K-1);

— CIOCOOHOCTBIO TIOJydaTh W 00pabaThiBaTh PE3yNIbTaThl HAYyYHBIX AKCIIEPUMEHTOB C
MIOMOIIbIO COBPEMEHHBIX KOMNBIOTEPHBIX TexHONorui (I1K-5).

No HHpeke CopeprxaHue B pe3ynbrare u3y4eHus y4eOHON TUCIUILIMHBI 00 yYaIoInecs
. 1; KOMITETE KOMICTCHITNH (HTH € JTOJIXKHBI
o HIUU 9acTH) 3HATh YMeTh BJIA/IeTh
1. OIIK-1 CITOCOOHOCTHIO OCHOBHBIC TOHSTHS | IOJB30BaThCS
HCIOJIb30BaTh U TEPMHHOJIOTHIO B | XUMHYCCKHM
IIOJTyYEHHBIC 3HAHHS 00IacTH XUMUH 00opynoBaHHEM
TEOPETHYCCKUX OCHOB
(GbyHIaMEHTAIBHBIX
pa3aeNioB XUMHUHU TIPU
perIeHnn
po¢heCCHOHATBHBIX
3a7a4
2 OIIK-2 BJIaJICHUEM HaBbIKaMU OCHOBHBIC IIOHSTHS | IOJb30BATHCS
MIPOBEACHUS B obnactu | MeTomamu
XUMHUYECKOTO CHHTETHYECKHX HCCICIOBAHUS
TTOJIMMEPHBIX (buzmKo-




No Wnnexc ConepxxaHue B pesynbTate nzydeHus: yueOHON TUCIUILIMHBI 00YYaIOIIAECs
. r'[ KOMITETe KOMITeTeHIINH (MiIn eé JIOJDKHBI
o HIUU 4acTH) 3HATh YMeTh BJIA/IeTh
JKCHEPUMEHTA, MarepuaaoB XHUMHUYECKUX
OCHOBHBIMU CBOWCTB
CHHTETHYECKUMU U HOHIIOIMMEPOB
AHATTMTHYECKUMHU
METOIaMH TIOJTyYECHUS U
UCCIIeI0BaHUS
XMMHUUYECKHX BEIIECTB U
peakuuit
3 IIK-1 CIocOOHOCTRIO OIpeNIeNUTh METOAUKAMU
BBITIOJHATH PaBHOBECHBIE W | U3MEPEHUS
CTaHIAPTHBIE ONepauni KHUHETUYECCKHUEC (1)I/I3I/IKO-
110 IIpe/IaraeMbIM XapaKTEePUCTUKU XMUMHUYECKUX
METOHKAM MOHITOJIMMEPOB XapaKTEepUCTHK
HOHIOJINMEPOB
4. K-5 CHOCOOHOCTBIO MPOBOJUTH HaBBIKaMU
MOJTy4aTh u CTaTHCTHYECKYIO NPE/ICTaBICHUS
oOpabaTsIBaTh 00paboTky MOJy4EeHHBIX
pe3ynbTaThl  Hay4YHBIX 9KCIIEPUMEHTAIILHBI | PE3yJIbTaTOB B BUZIE
9KCHEPUMEHTOB c X JTAHHBIX: KpaTKUX OTYETOB
MIOMOMIBIO TIOJTb30BATHCS
COBpPEMEHHBIX y4eOHOW 1 HAyIHOH
KOMITBIOTEPHBIX JIUTEpaTypon
TEXHOJIOTHH

2. CTpyKTYpa M coep:KaHHe JMCIHIIIHHbI
2.1 Pacnpeesienne TPyA0EMKOCTH IMCIUIJIMHBI 110 BUJAaM padoT

OObmas TpyaoEMKOCTh AUCIMILIMHBI COCTaBIIsAeT 5 3adeTHbIX enuHuil (180 wacom), ux
pacrpeiesieHre 1Mo BuaaM paboT MpeICTaBICHO B TaOIHIIe.

Bun yuebnol paboThl Bcero CemecTtphbl
4acoB (dachn)
3 4
KonTakTHasi paboTa, B TOM 4ncJje:
AyauTOpHBIE 3aHATHS (BCEro): 110 54 56
3aHsTUs JEKIMOHHOTO TUIIA 36 18 18
JlaGopaTopHble 3aHATHS 74 36 38

3aHATUS CEMUHAPCKOr0 TUIA (CEMHUHApBI,
IPAKTUYECKHUE 3aHSITHSI)

Nuas koHTaKTHas padoTra:

Kontpois camocrositenbHoi padoTsl (KCP) 6 2 4
ITpomexxyrounast arrectanus (MKP) 0,4 0,2 | 0,2
CamocrosiTesibHasi paboTa, B TOM YHcJIE:

[IpopaboTka yueOHOro (TEOpPETHUECKOro) MaTepraia 26 6 20

BrimotHeHME MTHAMBUAYATBHBIX 3aaHUH (TIOrOTOBKA

o N 14 4 10
cO0OLIeHUH, Tpe3eHTaLil)

IToaroToBka K TEKyeMmy KOHTPOJIIO 23,6 5,8 1178
KoHTpoJb:

IToarotoBka K AK3aMeHY - - -
O0umas Tpy10eMKOCTh qac. 180 72 | 108

B TOM YHCJIC€ KOHTAKTHAas

paGora 116,4 | 56,2 | 60,2
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2.2 CTpyKTypa IMCHUIIMHBI:
Pacnpenenenue Bu0B yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL

Paznensl qucuuninvHbl, n3ydyaembie B 3 cemMecTpe

KonnuecTBo yacos
Bueaynut
Ne HanmenoBanwue pa3ienos (Tem) Beero Ays;Tngleas{ opH};ﬂ
pabora
J |03 | JIP | CPC
1 2 3 4 5 6 7
1 [Tomy4yenue u GU3NKO-XUMHYECKHE CBOMCTBA 2 6 i 12 4
MOHIOJIUMEPOB
2.  |DnekTpoMacconepeHoc B HOHMOJUMEPAX 24 6 - 12 6
3.  |DHeKTpOXUMHUSI HOHIIOJIMMEPOB 238 6 - 12 5,8
Hmozo no oucyunnune: 18 - 36 15,8

[Mpumeuanue: JI — nekuuu, 113 — mpaktuueckue 3aHatus/cemunapsl, JIP — maGopaTopHble
sarsTusi, CPC — camocrositennpHas paboTta cTyneHTa

PaBIIeJIBI AUCHUIIIINHBI, U3Yy4aCMBIC B 4 CCMECTPC

KonmuectBo yacos
Breaynut
AynuTtopHas YA
Ne HaumeHnoBanue pa3aeiioB (Tem) B aGoTa opHas
Cero p pabota
JI 113 JIP | CPC
1 2 3 4 5 6 7
4. |Mounonumepsl B Ipolieccax 31eKTPoAuann3a 33 6 - 12 15
5.  |MeMOpaHHBIH JIEKTPOJINA3 33 6 - 12 15
HMoHnoaumeprl B TOILIMBHEIX JIEMEHTaX U
6. P 378 6 | - | 14 | 17.8
OJICKTPOXUMHUYCCKOM CHUHTEC3C
Hmozo no oucuunnune: 18 - 38 47,8
Bcezo: 36 74 63,6
2.3 ConepxxaHue pa3iesioB AUCHUNIMHBI:
2.3.1 3ausaTHA JEeKIIMOHHOI'0 THIIA
No HaumenoBanue dopma TeKkyIero
ConeprxaHue pasfernna
paszena paszena KOHTPOJIA

1 2 3 4

1 ITonyuyenue u Krnaccudukarus monmnmepos. [TomydeHne ToMOreHHBIX YcerHbii onpoc
¢uznko- Y TETePOTCHHBIX HOHIIOIMMEPOB. MeTo bl
XAMHYECKHE WCCIIEIOBaHUSA CTPYKTYPHI. PU3UKO-XUMUIECKHE
CBOMCTBa XapaKTepUCTHKH NOHITOIUMEPOB: OOMEHHAs,

HMOHIIOJIMMEPOB THIpaTHAs U COPOLMOHHAS €MKOCTb.

2 Dnextpomacconep | SIBiieHUs TiepeHOca B MeMOpaHHBIX cucTeMax. [1oTok KoHuTponbHas
€HOC B BEIIIECTRA. Ycnosue JNEKTPOHEHTPAIILHOCTH. pabota
HOHITOJIMEpax YpaBHeHHEe MarepualdbHOTO OamaHca. JIBikeHue

HMOHOB B AJICKTPUYCCKOM H KOHIICHTPAIIMOHHOM TIOJIC.
MonenmupoBaHnue MPOIIECCOB mepeHoca B
HOHIIOIMMEpax. YpaBHeHus Hepucra-Ilnanka-
ITyaccoHa.

3 DIEKTPOXUMHUS DNEeKTPONPOBOJHOCTH HOHIIOJIUMEPOB. MaTepuaibl Co Tect




MOHIIOJIUMEPOB

CMEIIaHHON MOHHOM U 3JIEKTPOHHON MPOBOAUMOCTBIO.
DnekrpomudPy3us B MeMOPaHHBIX CUCTEMAX.
[penenbHblit anekTpoiddy3HOHHBIN TOK U
comnpsbkeHHBIE 3(h(HEKThI KOHIICHTPAITMOHHON
MOJIIPU3ALIUH.

4 Hounonumeps! B DIEKTPOIUATN3 C HOHOCEICKTUBHEIMU MEMOpaHaMHu. YeTHbli onpoc
npoueccax JemuHepanu3anus IPUPOJHBIX BOJ U OYHCTKA
3IEKTPOANAIII3a TIPOMBITNITICHHBIX pacTBOpoB. KoHIeHTprpoBanue
PacTBOPOB 3ICKTPOIUTOB METOIOM AIIEKTPOANAIH3A.
5 MeMOpaHHBII ITepdToprpoBaHHBIE HOHTIOIUMEPHI IS TIOTYISHHSI YcerHbii onpoc
SJIEKTPOIH3 xyopa u menogn. [loxydenne Bogopoaa U KUCIopoaa
13 BOJBI METOIOM MEMOPAHHOTO 3JIEKTPOJIH3A.
ONEKTPOXUMHICCKIHA METO YMSTUCHHUS BOJIBL.
6 Honnonumepsl B MeMOpaHbI 1Sl TBEPAOTIOTMMEPHBIX TOTUTHBHBIX YcerHbii onpoc
TOTIITMBHBIX 3JIEMEHTOB. DIIEKTPOXUMUIECKUH CHHTES.
JJIEMEHTaX U MomudunupoBanue nepTopupoOBaHHBIX
INIEKTPOXMMHUYUECKO | MOHIIOJIMMEPOB ISl CTAOMIIN3AIMN CTPYKTYPHI.
M CHHTE3e [ToBepxHOCTHOE MOIU(UIIMPOBAHIE HOHITOJUMEPHBIX
MeMOpaH HAaHOPa3MEPHBIMH YaCTHUIIAMU
METAJUTMYECKOTO KaTaan3aTopa JJsi TOTUTHBHBIX
SJIEMEHTOB.
2.3.2 3aHATHS CEMMHAPCKOr0 TUIA
3aHgaTus CEMHUHAPCKOI'0 TUIla HEC NIPCAYCMOTPCHBI
2.3.3 JIaGopaTopHbIe 3aHATHS
Ne Hamvenosanme HanmvenoBanue 1abopaTopHbBIX padboT ®opwma Texymero
paszena KOHTPOJIA
1 2 3 4
1. [Monydenue u pusmKo- OnpezencHue TPAHCIIOPTHBIX XapaKTECPUCTHK IpenBaputenbHBINA
XMMHUYECKHE CBOICTBA MOHIIOJINMEPOB. YCTHBIH OIIPOC T10 TEMeE,
MOHITOJIUMEPOB Onpenenenne rugpoPUIBHBIX XapaKTEPUCTHK OTYET 110 J1a00paTOpHOU
MOHITOJIMMEPOB METOZOM BO3IyLTHO-TETIIIOBON pabore
CYIIKH
2. OnexktpomacconepeHoc B |OnpereneHne CKOpocTH HOHHOTO 0OMEHa. IIpenBaputensHbIi
HOHIIOIMMEPaX OmnpeneneHne INMUTHPYIOMIEH CTaIUl HOHHOTO | YCTHBIN OIIPOC IO TEME,
obMeHa 3amuTa 1abopaTopHOH
paboTHI
3. DIEKTPOXUMHUSI Omnpenenenne yaeabHOW AIEKTPOIPOBOIHOCTH TIpenBapuTeabHBITH
MOHITOJIMIMEPOB HMOHIIOJIIMEPOB. YCTHBIH OTIPOC TIO TEME,
Onpenernenne CEICKTHBHOCTH HOHIIOIMMEPOB OTHYET MO JTabopaTOpHOU
MOTECHIIMOMETPHUYECKIM METOJIOM. pabote
4. Honmonumeps! B DNEeKTpOIHaTN3 C HOHOCEIEKTUBHBIMHU [IpenBapuTenbHBIN
npoueccax MeMOpaHaMHu. YCTHBIH OIIPOC IO TEMe,
3JIEKTPOHAITH3A KonueHTpupoBanue pacTBOpPOB JIEKTPOIUTOB 3aIunTa J1abopaTopHOi
METOJIOM 3JIEKTPOINAIIH3A. paboTHI
5. MeMOpaHHEBIA BIEKTpoau3 | Y MArd4eHue BoJbl METOAOM MeMOPaHHOT O IIpenBapuTenbHBIN
JNIEKTPOIH3A YCTHBIH OIIPOC IO TEMe,
OTYET 110 J1a00paTOpHOU
pabore
6. Honmonumeps B MomudunupoBaHue HOHITOIUMEPOB IS IpenBapuTenbHBIN

QJICKTPOXUMHUYICCKOM
CHUHTC3C

TOINIMBHEBIX 3JICMCHTAX U

CeTaparOHHBIX IPOLIECCOB.
MomudunrpoBaHie HOHITOIUMEPOB IS
TOTITMBHBIX 3JIEMEHTOB.

YCTHBIHN OIPOC TI0 TEME,
OTYeT 10 1ab0paToOpHO
pabote

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl — HE TPEAYCMOTPEHBI




2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecrnevyeHH sl AJI CAMOCTOSATEILHON padoThI
00y4YaIIHUXCS 1O TUCHHUILINHE

Bug CPC

[Tepeuenp y4eOHO-METOINUECKOTO 0OECTIEUEH S AUCIIMILUINHBI 1TO BBIOJIHEHHIO
CaMOCTOSATENILHOM paboTHI

2

3

IoaroToBka oTyera Mo
JabopaTopHoOi padore

Meronnyeckue peKOMEHIAUMU K OpraHu3alid ayJIuTOPHOM M BHEAyIUTOPHOI
(camocTOsITENBHOI) pabOTHl CTYACHTOB: MeEToauYecKkue ykazanwms / coct. T.IL

Cropoxenko, T.b. [TounHok, A.B. becianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

Kononenko H.A., Jlemuna O.A., Jloza H.B., ®amuna W.B., Ilkupckas C.A.
MeMOpaHHasT STEKTPOXUMIUS: yaeOHoe TIocodune. 2-e u3a., ucrnp. u gor. KpacHomap,
KyoI'Y, 2017. 290 c.

2. |IlogroToBKa K yCTHOMY
OTIPOCy IO TEME
«ITonyuenue u Gu3MKO-
XUMHUYECKHE CBOMCTBA
MOHIIOJIIMEPOBY»

H.IT. Taycun, H.A. KoHOoHEHKO DJIEKTpOMACCONEPEHOC B MOHHBIX NMPOBOTHUKAX:
Yuebnoe mocobue. Kpacuomap.: Kyo.I'Y, 2014. 87c.

3. [|IlogroroBka K
KOHTPOJIBHOH paboTe 1o

TeMe
«DIIEKTPOMACCONEPEHOC
B MOHITOJIMIMEPAX»
4. IMoaroroska x Tecty |MemOpansl m MemOpanuble TexHosorumu. / OTB. pen. A.b. SpocnaBueB. M.:
Hayunsrit mup, 2013. - 612 c.
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1
5. IToarotoBka k 3auery | 1. Kononenko H.A., Jemuna O.A., Jloza H.B., ®anuna WU.B., Illkupckas C.A.

MeMOpaHHas dJICKTPOXUMHES: YdeOHOe TTocooue. 2-e u3., uctp. u nom. KpacHomap,
Ky6I'Y, 2017. 290 c.

2. H.IT. T'aycun, H.A. KoHOHEHKO DIIEKTpOMACCONIEPEHOC B HOHHBIX TPOBOTHUKAX:
Yuebnoe mocobue. Kpacuogap.: Kyo.I'Y, 2014. 87c.

3. bepesmna H.II. Dmektpoxumuss MeMOpaHHBIX CHCTEM: ydeOHOe IocoOue.
Kpacnonap: m3a-Bo Kybanckoro rocymapctBeHHOro yHEBepcuteTa. 2009.

4. Kononenko, H.A., ®omenko, M.A., Bbepesuna, H.Il., BonedpxoBuu, .M.
IMopucrass cTpykTypa MeMOpaHHBIX MaTepuayioB. YueO. mocodue. KpacHomap:
Kyoanckuii roc. yu-1, 2013. 121 c.

Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOIUXCs W3
YHucCJjia UHBAJIMAOB U JIUMII C OI paHI/I‘{eHHBIMI/I BO3MOXHOCTSIMHA 3I[0p0BI:$I Hpe,Z[OCTaBHSIIOTCH B
dbopMax, aTanTHPOBAHHBIX K OTPAHWYCHHSIM HX 370POBbS M BOCIIPHSTHS HH()OPMAIIHH:

JList AL ¢ HapyLIEHUs MU 3pEHUS:

— B TIe4aTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIJIs M1 ¢ HAapYIICHUSIMHM CTyXa:

— B Ie4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

I[J'DI JINIL C HapymeHI/IHMI/I OHOpHO-,Z[BI/II‘aTeJIBHOFO annapaTa:

— B IIeYaTHOU ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIaHHBIH TepedeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

His popmupoBaHus TpodeCCHOHATBHBIX KOMIIETCHIIMK B TMPOLIECCE OCBOSHUS Kypca
HCITOJIB3YETCS TEXHOJIOTHS TTPO(EeCCHOHATBEHO-PAa3BUBAIOIIETO 00yUEHUs, MpeycMaTpUBaroas
HC€ TOJIBKO Hepenaqy TeOpeTI/I‘IeCKOFO MaTepHana, HO U CTI/IMYHI/IpOBaHI/Ie I1I0O3HAaBATCJIbHBIX
JIEUCTBUN CTYIIEHTOB. [Ipy npoBeneHNN JTEKIIMOHHBIX 3aHATUN UCTIOJIb3YIOTCS MYJIbTUMEANNHbBIC
Ope3eHTalMd. B paMKax NpakTHYeCKUX W J1a0OpaTOPHBIX 3aHATHHA HPUMEHSIOTCS METOJbI
MIPOEKTHOTO 00YYEHHSI, MCCIICIOBATEIBLCKIE METOIBI, METOJT KOHKPETHBIX CUTyanuii. B mporecce



CaMOCTOSTENIBHOW  JI€ATEIbHOCTH  CTYACHTBl OCBAMBAlOT M  AHAIM3UPYIOT IEpPEeIOBOU
MEAaroTHYECKUI OMBIT, UCTIONIB3Ysl UMEIOIIYIOCS JTUTePaTypy U MH(DOPMAIIMOHHBIE TEXHOJIOTHH.
Jns WHBaIMAOB M JMI] C OrPAHUYEHHBIMHU BO3MOXHOCTSIMH 3[0POBbSl  pPEaTU3YIOTCA
WHANBUAYAIbHbIE  00pa3oBaTelbHbICE TEXHOJOTMH, KOTOPHIE  MO3BOJISIIOT  MOJHOCTBIO
UHAMBUAYAIU3UPOBATh COJEP)KaHUE, METOAbl U TEMIIbl Y4eOHOH MAesITeNbHOCTH HHBAUAA,
BHOCHUTH BOBPEMsI HEOOXOUMYIO KOPPEKIIHIO, KaK B IEATEIHHOCTh CTY/ICHTA-UHBAIH/IA, TAK U B
JIEATEIbHOCTh IPENOAaBATEIS.

Cemectp Bun 3ansatui Hcnone3yeMble THTEPAKTUBHBIE Konnuectso
(JI, ITP, JIP) 00pa3oBaTebHBIC TEXHOJOTHH 4acoB
JIP MopenupoBanue 51 BU3yaJIA3aLus 20
IIPOLIECCOB, IIPOTEKAIOINX B
3 MOHITONIUMEpaXx Mpu HaOyXaHUH
MoaenupoBanue u BU3YyaIu3anus 20
JIP IPOLIECCOB, HPOTEKAIOIINX B
4 AIEKTPOIUAIIM3HBIX anmnaparax
Hroro: 40

I[JBI Jiuiy ¢ OTpaHUYCHHBIMH BO3MOXKHOCTAMH 3J0POBbLA MPCAYCMOTPCHA OpraHu3anus
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaAHHUEM SHGKTpOHHOﬁ IIOYTHI.

4. OueHo4YHbIE CPeICTBA AJISA TEKYLIEro KOHTPOJISl YCIEeBAeMOCTH U NMPOMEKYTOYHOM
arrecTauMu

Bomnpocel 1151 ycTHoro onpoca mno teme «Ilonydenue n pusnko-xumnyeckne CBOMCTBA
HOHIIOJIMMEPOB»

KakoBa xinaccudukaiust noimmepon?

Kakue peakuiniy uCronb3yroTcs MPU CUHTE3€ HOHIOJIUMEPOB?

Kakyto reomerpuueckyio GpopMy UMEIOT HOHIIOIUMEPHI?

Kak mony4duts reTeporeHHble HOHIOJIUMEDPHI?

Kak mosryuutb roMoreHHbIe MEMOpaHb1?

KakoBbI ypOBHM HEOAHOPOJHOCTU CTPYKTYPBbl HOHIIOJUMEPOB?

Kaxue metozp!l uccieoBanusi CTpyKTYpbl HOHIIOJIMMEPOB BbI 3HAETE?

B yeM cymHoCTh (hpu3HUecKrX METO0B UCCIE0OBAHUS CTPYKTYPbl HOHIIOINMEPOB?
Kaxue metozp! onpeneneHuss HOPUCTOCTH MOJIUMEPOB Bbl 3HaeTe?

0. Kakyro wuH(popManmuio O CTPYKType HOHIOIMMEPOB MOXHO IOIYYUTh METOJIOM
KOHTAKTHOM 3TallOHHOU TopomMeTpun?

=0 0NN kW=

KonTpoabsHnasi pabora no teme 2
«JIeKTpOMAacCONEePEeHOC B HOHIIOJTUMePax»

Bapuant Nel

1. Kakue marepuaiibl OTHOCATCS K HOHIOJIMMEpaM?

2. JlaitTe onpenesieHUE 3apsiI0BON CEJIEKTUBHOCTH HOHIIOJINMEPOB.

3. PaccuuraiiTe, BO CKOJbKO pa3 HU3MEHUTCA KOHUEHTpAlMUs JOHHAHOBCKU
COpOMPOBAHHOTO AJIEKTPOJIMTA, €CIIM KOHIIEHTPAIMs BHEIIHETO pacTBOpa YBEIMUUTCS B 3 pasa.

4. Kakast cramusi OyneT TUMUTHPOBATh MOHHBIAH OOMEH, €CIM KOHIICHTPAIUs U CKOPOCTh
NepeMenInBaHus pacTBOPa OYE€Hb MaJbl?

5. UeM U30TOIMHBIN OOMEH OTIMYAeTCS OT HOHHOTO 0OMeHa?



Bapuant Ne2

1. 3 Kakux 371€MEHTOB COCTOAT HOHIIOJIUMEPHI?

2. YUto Takoe cuToBbIi AP HeKT?

3. PaccuuraiiTe, BO CKOJbKO pa3 HU3MEHUTCA KOHUEHTpAlHUs JOHHAHOBCKU
COpOMPOBAHHOTO AJIEKTPOJIUTA, €CIIM KOHIIEHTPAIMs BHEIIHETO pacTBOpa YBEIHUUTCS B 4 pasa.

4. Kakas cramusi OyaeT JIHMHTHPOBATh WOHHBIH OOMEH B Cly4yae KpPYIHBIX 3€peH
MOHIIOJIMMEPa U BBICOKON CKOPOCTH MEpPEMEIINBAHUS pacTBopa?

5. Yrto Takoe cTauoHapHOE COCTOSIHUE?

BapuanTt Ne3

1. K mpoBOgHHKAM KaKOro poJia OTHOCATCS HOHIIOJIUMEPHI?

2. Hapucyiite uzotepmy oomena Na™ — Ca*" nas cmomst KB-4?

3. PaccuuraiiTe, BO CKOJIBKO pa3 HW3MEHHUTCA KOHIICHTpalus JOHHAHOBCKHU
COpOMPOBAHHOTO JICKTPOJIUTA, €CIIM KOHIICHTPAIUS BHEIITHETO PACTBOPa YBEITUYHUTCS B 5 pas.

4. Kakas craaus OyaeT JUMATHPOBATH HOHHBIH OOMEH B CiIydae MOHIIOJIMMEPA C BHICOKOM
CTEMEHbIO CIIMBKUA U UHTEHCHUBHBIM IEPEMELIUBAHUEM pacTBOpa’?

5. Kakyro nndopmaiiio mo3BossieT moayduTh METO/ MPEepPhIBaHUs HOHHOTO 0OMeHa?

TecT Mo Teme «JIEKTPOXUMMSI HOHIIOJIUMEPOB»

1. MoHnonumepsl SIBISIOTCSA:
usonamopamu
NPOBOOHUKAMU NEPBO2O POOd
NPOBOOHUKAMU 8MOPO2O POOA
2. Nonnonumepsr:
PAcmeopaomcs 8 600e
He pacmeopsomcs 8 800e
3. YaenpHast 37IEKTPONPOBOTHOCTh MOHIIOJIMMEpPA 0 CPABHEHUIO C PACTBOPOM AJIEKTPOJIUTA!
sviuie
HUdHCEe
8bluLe UL HUMCE 8 3A8UCUMOCTNU O KOHYEHMPAYUUu pacmeopa
4. C pocToM 0OMEHHOM €MKOCTH HOHIIOJIMMEPA €ro yaeabHas 3IEKTPOIIPOBOTHOCTh
yeenuuusaemcs
VMeHbUAaemcsl
He U3MEeHSIenCsl
5. Dnextpoaunddy3usi B HOHIOIUMEpPaX MPOTEKAET MO ACHCTBHEM I'paUeHTA:
oasneHus
memnepamypol
INeKMPULECKo20 NOMEeHYUand
KOHYEeHmMpayuu 31eKmpoauma
6. Benmumuumnaa mnpenenbHOTO AEKTPOoAU(PHY3HOHHOTO TOKAa B JJIEKTPOMEMOpaHHOW cucTeMe
pacCUUTHIBACTCS 110 YPABHEHUIO:
Konvpaywa
Hepncma
Ilupca
Ilyaccona

DoH] O1LIeHOYHBIX CPeCTB /sl IPOBeAeHUs MPOMeKYTOUHOM aTTecTaluu
Bomnpocsl 1J11 NOATOTOBKH K 3a4eTy

1.Knaccudukarus moJmMepos.
2.Pea1<u1/11/1 MMoJIMMEpHU3alli U NMOJIUKOHACHCAIINU B CUHTC3C NOHIIOJIMMCPOB.
3.Ilony4eHne TOMOT€HHBIX M T€TEPOTCHHBIX HOHITOJIMMEPOB.



4 .Metoapl UCCIEA0BaHUS CTPYKTYPHI.

5.OU3NKO-XUMUYECKHUE XapaKTEPUCTUKHA HOHIIOIUMEPOB: OOMEHHAs, TUpaTHAs U
COpOITMOHHAST EMKOCTb.

6.5lBneHus nepeHoca B MEMOPaHHBIX CUCTEMaX.

7.I1oTok BemiecTBa.

8.YciioBuE 371EKTPOHEUTPAIBHOCTH.

9.YpaBHEeHHE MaTepUAILHOTO OalaHca.

10. JIBukeHuE MOHOB B 3JIEKTPUUECKOM M KOHLIEHTPALIMOHHOM II0JIE.

11. MoaenupoBaHue MPOILIECCOB NEPEHOCA B HOHIOJIUMEPAX.

12. YpaBuenus Hepucra-Ilnanka-Ilyaccona.

13. DnexTponpoBOJHOCTH HOHIIOJIUMEPOB.

14. Marepuaiibl co cMEILIaHHOW HOHHON M 3JIEKTPOHHOM MPOBOJUMOCTHIO.

15. Dnexrpoauddy3usi B MeMOpaHHBIX CHCTEMAX.

16. [Ipenenbublii anekTpoandy3nOHHBIH TOK U CONPsKEHHBIE () (HEKTHI
KOHIIEHTPALMOHHOM MOJSpU3AIIIH.

17. DnexTpoananus ¢ HOHOCEIEKTUBHBIMU MEMOpaHaMHu.

18. Jemunepanu3amusi NpUPOJAHBIX BOJ U OYMCTKA MIPOMBIILICHHBIX PACTBOPOB.

19. KoHLleHTpupOBaHUE pacTBOPOB JIEKTPOJIUTOB METOAO0M 3JIEKTPOIUAIN3A.

20. [TepdToprpoBaHHbIE HOHIIOIUMEPHI JJIS TIOJYUICHHS XJI0pa U MIEIOYH.

21. [lomyueHue BOOpOIa M KMUCIOPOa U3 BOJBI METOJIOM MEMOPAHHOTO AJIEKTPOJIM3A.

22. DNEKTPOXUMHUUYECKUA METOT YMATYEHHS BOJIbI.

23. MemOpaHsbl It TBEPIOTIOIMMEPHBIX TOTUTUBHBIX AJIEMEHTOB.

24. MoaudunupoBanue nepGToOpUPOBAHHBIX HOHIIOIUMEPOB /ISl CTAOMIN3ALUN CTPYKTYPBHIL.

25. MonudunupoBaHue HOHIOIMMEPHBIX MEMOpaH HAHOPAa3MEPHBIMH YaCTUIIAMH
METAJIIMYECKOT0 KaTajanu3aTopa AJisl UCIIOJIb30BaHUs B TOIUIMBHBIX 3JIEMEHTAX.

4.2 ®oHI OLIECHOYHBIX CPEICTB ISl MPOBEACHUS MPOMEKYTOUYHOM aTTecTallum.

OueHoYHBIE cpeacTBa Uil WHBAJIWAOB M JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCS C YU€TOM UX WHAMBHUIYAJIbHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

— Ipu HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbsI IPEIOCTABISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsl IOATOTOBKH OTBETA HA HK3aMEHE;

— TP MIPOBEJICHUH MPOLEAYPHI OLICHUBAHHS PE3yIbTaTOB 00YYEHHS WHBAINUIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIYCMATPUBACTCS MCIOIb30BAHUE TEXHUUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHyaTbHBIMH OCOOCHHOCTSIMU;

— IIpY HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCSI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
¥ WHBAIMAOB TPOIENypa OLEHHBAHUS PpE3YIbTATOB OOYYEHHs 110 JUCHUIIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHUS WHBAJIUIOB U JIUI C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbsI 110 JUCHUIUIMHE (MOJYJIO) TPEayCMaTpUBAET IPEAOCTABICHHUE
uapopmarmu B ¢opMax, aJaNTHPOBAHHBIX K OTPAHWYEHUSIM HX 3JI0POBbS M BOCIPHSITHS
UHpOpMaLUK:

JI7st ULl ¢ HapyIICHUSIMH 3PSHUS:

— B [1€4aTHOM (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTATENIFHOTO amliapara:

— B Ie4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.



JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOHM JIUTEPATYpPbl, HEOOXOAUMOM
JJIS1 OCBOEHMS TUCHUIIIMHBI (MOIYJIA).

5.1 OcHoBHasi 1UTEpaTypa:

1. Kononenko H.A., Jlemuna O.A., Jloza H.B., ®anuna U.B., Hlkupckas C.A.
MemMmOpanHast snekTpoxumus: ydeObHoe mocodbme. KpacHomap: KyOaHCKHI TOCYHMBEPCHTET,
2017.-290c.

Jl51s ocBOEHMSI AUCUMILTMHBI HHBAIUIAMH U JIUIIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0POBbS MMEIOTCSI M3JaHHs B DJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JTaab» n «tOpaidry.

5.2 JlonosHUTeIbHAS JINTEPaTypa:

1. bepesuna H.I1. Dnexkrpoxumusi MEMOpaHHBIX CHCTeM: yueOHoe mocooue. KpacHomap:
Kyb6anckuit rocynusepcuret. 2009. 137 c.

2. I'mycun H.II., Kononenko H.A. DnekrpoMacconepeHOC B HMOHHBIX MPOBOJHUKAX:
Yyebnoe nmocobue. Kpacuomap, KyoIl'y, 2014. 87 c.

5.3. llepuoauyeckne U3IaAHNUS:
1. Kypnan «MemMOpaHbl 1 MeMOpaHHBIE TEXHOJIOTHI
2. KypHan «9aeKTpOXUMU»

6. Ilepeyenbr pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANMOHHON  CeTH
«HTEpHET», HEOOXOAMMBIX VISl OCBOCHUSI TUCHHUILINHBI

1. Pycckoe wmemOpanHoe oOmectBo «MemOpaHbl M MeMOpaHHBIE TEXHOJIOTHNY:
http://memtech.ru/index.php/ru/

2. KyoI'Y, xadenpa dbuzndeckoit Xumum:
http://www.kubsu.ru/University/departments/CHEM/physchem/

3. HOII FOxHub1i1 MeMOpaHHBIN 1IEHTp: www.mtc.kubsu.ru

7. MeToauveckne yKazaHus i 00y4AOIIUXCS 10 OCBOCHUIO JUCIUNINHBI

VYcnemHoe OCBOCHHE AMCLMILIMHBI IPEAIOJAraeT AKTUBHOE, TBOPYECKOE Y4YacTHE
CTYZICHTA ITyTeM IUIAaHOMEPHOH, MTOBCETHEBHON PaOOTHI.

OO0mue peKoMeHIAIHH.

W3yuenne QUCHUIUIMHBI CIEyeT HaUMHATh ¢ MPOpabOTKU pabodel mporpaMmsl, 0coboe
BHUMaHUE, YAEISIs LEJsIM U 3aja4aM, CTPYKTYPE U COAEPKAHUIO Kypca.

CamocrosaTenbHas paboTa IPOBOJUTCS € IENBIO YIITYOJNeHHs 3HAHUN MO TUCHUIUIHHE U
IIpe1yCMaTpUBAET:

- YTEHHE CTYJEHTAaMHM DPEKOMEHJOBAHHOW JIUTEPATypbl U YCBOEHHE TEOPETUYECKOIO
MaTepHuaya JUCHUIIINHBI;

- MOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM;

- paboty ¢ IHTepHET - HCTOYHUKAMU;

- IOATOTOBKA K 3a4EeTy.

[InanupoBaHue BpEeMEHHM Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOOUMOrOo Ha H3y4YEHHE
HACTOALIEH JAMCLMIUIMHBI, CTYAEHTaM JIydlle BCETrO OCYIIECTBIATh HAa BEChb CEMECTP,
IpeaycCMaTpuBasl MPU 3TOM PETYJSIPHOE MOBTOPEHHME MNPONIAEHHOro Marepuaia. Marepuan,
NOJYYCHHBIH Ha JIEKIUAX, HEOOXOAMMO PETYIISIPHO JIOMOJHATH CBEIACHUSMHU U3 JINTEPATYPHBIX
MCTOYHUKOB, PUBEJICHHBIX B paboueil mporpaMme JUCIUIUIUHBI.

PaboTa ¢ KOHCIIEKTOM JIEKIIUHA.

[IpocMOTpUTE KOHCIEKT Ccpasly MOCJE 3aHATHM, OTMEThTE MaTepuanl KOHCIEKTa JIEKIIHH,
KOTOPBIM BBI3BIBAET 3aTPyAHEHHsS Uil TNOHMMaHus. IlomblTaliTech HAWTH OTBETHI HA



3aTPYIHHUTENFHBIC BOMPOCHI, MCIIONB3ys PEKOMEHAYyeMylo JuTeparypy. Ecim camocTosTensHO
HE yJaloch pa3o0paThcst B MaTepuaie, chopMymupyiiTe BOIpOCkl U 00paTUTECh 3@ MOMOIIBIO K
IPENoAaBaTeII0 Ha KOHCYIbTAllMN WK ONvpKalimei nexnuu. PerymsapHo oTBoauTe Bpemsl A
NOBTOPEHUS] TPONACHHOIO Marepuaja, NpOBEpsAs CBOM 3HAHUS, YMEHUS M HaBBIKH IO
KOHTPOJIHBIM BOTIPOCAM.

Brimonaenue mabopatopHbIX padorT.

Ha 3ansatum monyuute y mpemnojaBaresisi TpaduK BBITIOJHEHHUS J1abOpaTOpPHBIX PaboT.
[Tomyunre Bce HeoOxomumoe Meroandeckoe obecreyenue. Ilepen mocemnieHneM 1abopaTopuu
U3y4YHUTE TEOPUIO BOIPOCA, MPEAIIOIAraeMoro K NCCIeIOBAHUIO, 03HAKOMBTECH C PYKOBOJCTBOM
[0 COOTBETCTBYIOLIEH paboTe M IMOATOTOBHTE MPOTOKOJ MPOBEIEHHS pPabOThl, B KOTOPBIH
3aHeCuTe:

| Ha3BaHME PaOOTHI;

] 3aroTOBKH TaOIHUIT JUTA 3aTOHEHHS YKCTIEPUMEHTALHBIME JaHHBIMH HAOJII0ICHUT;

| ypaBHEHHUSI XMMUYECKUX PEaKLUil peBpalleHHd, KOTOPbIe OYAYT OCYIIECTBICHBI IPU
BBITIOJTHEHUH KCIIEPUMEHTA;

"] pacueTHbIE (POPMYIIBI.

OdopmiieHre 0TYETOB JOJDKHO MPOBOAUTHCS TIOCIIE OKOHYAHMS pabOTHI B JIa0OpaTOPHH.
Jlnsd TOATOTOBKM K 3alllUTe OT4YeTa CJCAyeT IPOAHAIU3UPOBATH DKCIIEPUMEHTAIBHBIC
pe3yNbTaThl, COTMOCTABUTh MX C M3BECTHBHIMH TEOPETUYCCKHMH IOJIOKECHUSIMH, CIPABOYHBIMU
WK JIUTEPAaTYPHBIMU JaHHBIMH, OOOOIIUTH pPEe3yIbTaThl MCCIICJAOBAHUI B BHUJIE BBIBOAOB IO
paboTe, TOATOTOBHUTH OTBETHI HAa BOIPOCHI, NPUBOJAMMBIE B METOJMYCCKHX YKa3aHUAX K
BBITIOJTHEHUIO JIA0OPATOPHBIX PadoT.

B ocBoeHMn muCIMIIIMHBI MHBAJIWIAMU W JIMIAMH C OTPAaHWMYCHHBIMH BO3MOKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JIONIOJTHUTETIbHOE Pa3bsiICHEHNE y4eOHOTO MaTepHaa.

WunuBuyanbHple KOHCYNIBTAllMUd IO TPEAMETY SIBISIFOTCS BAaXHBIM  (PaKTOPOM,
CIIOCOOCTBYIOIINM WHANBUAYAIH3alUU OOydEeHUS U YCTAaHOBJICHUIO BOCITUTATEIIFHOTO KOHTAKTa
MEXKAY IMpernojgaBaTeieM M OOydYaromMMCsS WHBAJIHIOM WM JIMIOM C OrPaHHYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSL.

8. Ilepeuyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPHU OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO NMpoLecca M0 JMCHUIINHE.

8.1 IlepeyeHp HE0OXOAMMOI0 MPOrPAMMHOI0 O0ecreYeHus!

Microsoft Office (Word, Excel, PowerPoint)
[TporpamMmMHOe obecrieueHue st CIIa0OBHISAIIUX

8.2 [lepeuenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koncynbrant [Imocy (http://www.consultant.ru)
2. Dnexrponnas 6ubanoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepunanbHo-TexHH4Yeckass 0a3a, HeoOXoaumMasi I  OCYHIECTBJICHHS
o0pa3oBaTeIbHOI0 NpoLecca Mo JUCUUIIINHE

MarepruaibHO-TEXHUYECKOE oOecrieuenne MUCHUTLINHBI

No Bun pabor
(MOyJIs1) M OCHAIIEHHOCTh

1. JleknmonHsble 3aHaTUA | JICKIMOHHAs ayauTOpUs, OCHAUICHHAs IPE3E€HTAllMOHHOU
TEXHUKOH (MPOEKTOp, OKpaH, KOMIBIOTEP/HOYTOYK) U

COOTBETCTBYIOIIMM MPOTpaMMHBIM obecrieuenuem (aya. 332c,
334c, 406¢c, 416¢).

2. JlaGopaTopHbIie JlaGopatopus «MemOpaHHOTO MaTepHUaJIOBEICHUS
3aHATUS (ayn.345c), npepHa3HaueHHas )i IPOBEACHUS MPAKTUYECKUX
u  JabopatopHbIX paboT 1O y4eOHOW  JHUCITUIUINHE
«Pusnyeckas XUMHs  MOHIOJMMEPOBY», YKOMIUIEKTOBaHA




CHEIMAIM3UPOBAHHON MEOEBIO0 U TEXHUYECKUMHU CPEJICTBAMU
o0y4eHus, JIEMOHCTpAlMOHHBIM cTeHa0M «MoHOOOMEeHHbIE
MaTepHalibl», CHAa0XeHa PYKOBOJCTBAMH JUISl BBITIOJTHCHHUS
7a00paTOpHBIX pabOT W TPAKTHYECKUX 3aHATHH, y4eOHO-
71a00paTOPHBIM o0opyaoBaHUEM, peakTuBamMu TUTSt
XUMUYECKOr0 JKCIepuMeHTa. B HEo0X0auMOM KOJIMYECTBE
UMEIOTCS XMMHUYECKHE PEaKTUBBI: PACTBOPHI COJEH, KUCIOT,
meno4yerd, HHAUKATOpPOB. Hmeercss XuMHYecKas IMOCyJa:
CTaKaHbl, KOJIOBbI, MUIETKH, OIOPETKH [JIs THUTPOBAHUS, a
TaK)XKe JJIEKTPOXUMUYECKHE SUYEHKH: KOHAYKTOMETpUYecKas
s4erKa I U3MEPEHHUsS CONPOTHUBIICHUS PACTBOPOB, STYEHKHU
JUISL U3MEpPEHHUsSl CONMPOTHBJICHUS MEMOpaH KOHTAKTHBIM U
pPa3HOCTHBIM  MeToxamu, auddy3nonHas  sueilka. B
pacropspKeHUM  J1a0opaTopud  MMEIOTCS  J1abopaTopHbIE
YCTaHOBKHM JUISI HWCCIICJOBaHHUS OCHOBHBIX XapaKTEPUCTHK
MOHOOOMEHHUKOB, BKJIIOYAIONIAE TPUOOPHI: TOTEHIIMOCTAT
AUTOLAB PGSTAT302, Hacoc MHOTOKaHaJIbHBIN
NEepUCTATBTHUCCKUN Heidolph Pumpdrive 5001,
MYJIBTUMETPbl YHUBEpCAJIbHbIE HACTOJbHbIE, HOHOMep-pH-
meTp. B naGoparopum uMeIOTCs BeChl aHAJUTHYECKHUE U
merkep madopatopaerii LS110. UmeroTcst koMmbloTepsl IS
00pabOTKH 3KCIEPUMEHTANBHBIX JaHHBIX Ha J1a0OpaTOPHBIX
3aHATHUSIX.

['pynnoBbie
(MHAMBUAYATHHBIC)
KOHCYJIbTAIIUH

Aynuropusi,  YKOMIUICKTOBaHHas  CHEIHAIU3UPOBAHHON
MeOeNbI0 M TEXHUYECKUMHU cpencTBamMu o0ydeHus (aya. 332c,
334c, 343c¢).

Texkymuii  KOHTpPOJIb,
IIPOMEKYTOYHAs
arrecranus

Aynautopus, YKOMIIJIEKTOBaHHAs CHELIMAIM3UPOBAHHON
MeOeTbI0 M TEXHUUYECKUMHU cpesicTBaMu o0ydenus (aya.345c¢).

CamMmocrogTennHas
pabora

Kabuner s camocTosATeNnbHON  pabOThI, OCHAIICHHBIN
KOMIIBIOTEPHON TEXHHUKOM C BO3MOKHOCTBIO MOAKIIOUECHUS K
cetn «VHTEpHET», MPOTrpaMMON JKPAaHHOTO YBEIWYCHUS H
00€eCIIEYCeHHBIN TOCTYIIOM B AJICKTPOHHYIO WH()OPMAIMOHHO-
00pasoBaTeNbHYIO cpeay yHuBepcutera (aya.329c).




