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1 Hean u 3axa4n U3y4eHusi AUCHUHUILIMHBI (MOLYJI51)

1.1 Ilesb oCBOEGHUS JUCIHUTIIMHBI
ens ocBoeHUs aucuuIUIMHBI «lIpuMeHEeHnEe HOHIIOIUMEPOB B 3JIEKTPOXUMUYECKON
TEXHOJIOTUM» COCTOMT B (OPMHUPOBAHMM Yy CTYAEHTOB 3HAaHMM IO (PU3MUECKOW XHUMHUH
CHHTETUYECKUX HOHOCEIEKTUBHBIX IOJUMEPOB s 3((PEKTUBHOTO HCIOIB30BAaHUS B
pa3IMYHBIX TEXHOJOIMUYECKUX MpOLeccax U MOArOTOBKA CTYAEHTOB K CAMOCTOSITEIbHON paboTe
B M30paHHOM 001aCTH XHUMHUHU.

1.2 3aga4yu AUCHUNINHBI
B 3amaun yuyeOHOU aucturumHbl «[I[puMeHeHne MOHTOIUMEPOB B AJIEKTPOXUMUUYECKON
TEXHOJIOTUM BXOJUT:

— chopmHupoBaTh y CTYACHTOB MpEACTAaBICHUS O (QPUIUKO-XUMUYECKOM MOBEICHUU
VOHIIOJIMMEPOB;

— copmHupoBaTh y CTYIEHTOB 3HAHHUS O METOJAaX HCCIEAOBAaHUSA MX CTPYKTYpPHBIX U
TPAHCHOPTHBIX XapaKTEPUCTHK;

— copmMupoBaTh MPEACTABIEHUS O TEXHOJIOTUYECKUX IIpoleccax C ydacTueM
VOHIIOJIMMEPOB;

— pa3BUTh YMEHHUS [0 UCIIOJIb30BAHNUIO HOHIIOJIMMEPOB B PA3JIMYHBIX TEXHOJIOTHUSX;

— Pa3BUTh Y CTYACHTOB HAaBBIKH PaOOTHI ¢ y4eOHOM U HAYYHOU JTUTEPaTypO.

1.3 MecTo aAucuMiInHbl (MOaYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HNucrunnuaa «lIpuMeHeHHEe HWOHIOJMMEPOB B DJIEKTPOXHUMHUYECKON TEXHOJOTHUM»
SIBIISIETCS. TUCIUILIMHONW TIO0 BhIOOpY BapuaTuBHOW dactu brnoka 1 "lucuummmasl (Momynm)"
y4yeOHoro 1utaHa, (GOpMUpyeMON y4daCTHHKaMH OOpa30BaTeNIbHBIX OTHOIICHHWH. Ee m3yuenuto
JOJDKHO TPEAIIeCTBOBaTh H3YYEHHUE TaKuX AUCHUIUIMH Kak «Heopranumdeckas Xumusi»,
«Pusukay. HucuumnnHa «lIpuMeHeHre HOHMOJIMMEPOB B JJIEKTPOXUMUYECKOW TEXHOJIOTHH»
SIBIISIETCS.  TEOPETUYECKON 0a30il Juist Takux auciuriuinH, Kak «[Ipomeccel m ammapartel B
MEMOpaHHOW TEXHOJIOTHH», a TaKkxke «MeMOpaHbsl 1 MEMOpaHHbBIE SIBJICHUS». B COOTBETCTBHM C
pabouynM y4eOHBIM TUTAHOM [UCIUIUIMHA M3ydaeTcs Ha 2 u 3 Kypce. Bua mpomexyTouHOi
aTTEeCTallMU: 3a4€eT, DK3aMEH.

1.4 IlepevyeHb MIaHMpPYeMbIX Pe3yJbTATOB O0OyYeHHUS MO JUCHMILIMHE (MOIYJIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne naHHOW y4ueOHOW AWCIHMIUIMHBI HampaBieHO Ha (GOPMHUpPOBAHUE ¥
00y4JarOIIUXCsl CIEAYIONUX KOMITETSHITUH:

KOIL 1 HAaUMCHOBAaHUEC MHAUKATOpA P€3yHLTaTI)I 06y‘l€HI/I${ IO JUCHUIIINHE

IIK-1. Cnocoben OCYIIECTBJIATDH CTAHAAPTHBIC ONEpallMM IO NpeaaaraeMbiM METOAUKaM, HalIPaBJICHHbIE
HA MOJIYYCHHE H UCCJICA0BAHUEC PA3JIUIHBIX coeUHEHU I 1 MaTepuaJjaoB

HIIK-1.1. OcymiecTBiseT cTaHaapTHhIEe | 3HAeT CrocoObl MOJyYEHHUs] HOHITOJIMMEPOB
Oolnepaluyd MO  MpeajgaraeMbIM — METOIMKaM, | YMEET MOJIb30BaThCsl XUMUICCKHM 000Dy I0BAHUEM.
HallpaBJICHHBIE Ha IIOJYYEHUE W HCCICNOBAaHUE | Bnageer OCHOBHBIMM IOHSATUSAMU W TEPMUHOJIOTHEH B

XMMMYECKMX COCIMHEHUM Pa3IMYHON NMPUPOJILI U | 00IACTH CUHTETHYECKHX HOHIIOJINMEPOB.
MaTepHajIOB Ha MX OCHOBE.

UIIK-1.2. Bribupaer onTuManbpHble | 3HAET METOJbl MCCIEJOBAaHUS CTPYKTYpbl U CBOWCTB
JTa0opaTopHbIE METO/bI MOJyYEeHUs U | MOHIOJIHMMEPOB.
HUCCJICTOBAHUA XUMHUYCCKUX COEIMHEHUM | YMeeT ompeaenuTh (PHU3MKO-XHMHUYCCKHE XapaKTePUCTHKH

pa3anH0171 npupoabl U MaTCPUaJIOB Ha UX OCHOBC HOHIOJHUMCPOB.
BnaﬂeeT HaBBIKAMHU BBIITOJIHEHUST 0a30BBIX onepaunﬁ 10
HCCJICAOBAHUIO CBOMCTB HOHIOJMMCPOB.




Pe3y.]IBTaTI:I 06y‘-IeHI/I$I AUCHUIUIMHE JOCTUTAlOTCA B paMKaX OCYIICCTBIICHHA BCCX BHU0B
KOHTaKTHOM M CaMOCTOATEIbHOW paboOThl 00YyYaromMXCS B COOTBETCTBUU C YTBEP)KICHHBIM
y4eOHBIM IIJIAHOM.

WuaukaTtopsl  TOCTHXKEHUS  KOMIIETEHIIMM  CUMTAlOTCs  C(HOPMUPOBAHHBIMU  IIPH
AOCTUIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquI/1;1.

2. CTpyKTYypa U cofep:KaHue JUCHUILTHHBI

2.1 PacnpenesieHne TPyA0€MKOCTH AUCHHUILVIMHBI 110 BHAaM pador

OO6mIast TpyI0€MKOCTh TUCIUIUIMHBI COCTaBIsACT § 3a4eTHHIX eauHmI] (288 dacoB), ux
pacmpenernenre o BuaM padoT MpeICTaBICHO B TaOIUIEe

Bun yae6Hoi paboTs Bcero CemecTpsl
4acoB (dacken)
4 5
KonrakTHasi pa6oTa, B TOM YHcJe:
AyauTopHble 3aHsITHS (BCEro): 118 68 50
3aHATHUS JICKIIMOHHOTO THIIA 50 34 16
n1a00paTopHbIE 3aHATHUS 68 34 34

IMPAKTUYCCKUC 3aHATUA

CCMHMHAPCKUEC 3aHATUA - - -

HNHast KOHTaAaKTHasI paﬁoTa:

KonTpoas camocTosrensHOM padboTsl (KCP) 4 2 2
ITpomexxyTounas arrectamwst (MKP) 05 0,2 0,3
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 129.8 73,8 56
Odopmirenue 1a60paTOPHBIX padOT 40 20 20
CaMoCTOSATEIhbHOE N3YICHHE TEOPETHIESCKOTO MaTepraa 40 20 20
IToaroToBKa K TEKyIeMy KOHTPOJIIIO 4948 33,8 16
KonTpoJasb:
IToaroToBKa K 3K3aMeHy 35,7 - 35,7
Oo0mast Tpy10eMKOCTh Jac. 288 144 144
B TOM 4YHcCJIe KOHTAKTHAsA 118,5 68.2 50,3
padora
3a4. e 8 4 4

2.2 Copep:xanue TUCUMIIIMHBI
Pacnpenenenue BuoB yueOHON pabOThI U MX TPYIOEMKOCTH IO pa3jieiaM JUCUUIUINHBL.
Paznensl (TeMbl) TUCIMIUIMHBL, H3y4daeMble B 4 ceMecTpe (ouHast hopma 00ydeHHs])

KosmuectBo yacos
AynutopHas preayur
opHasi
pabora
Ne HaumenoBanue pasneioB (Tem) pabora
Bcero
J 113 JIP CPC
1. [MonyueHne u GU3MKO-XMMUYECKHE CBOHCTBA HOHIIOINMEPOB 42 10 - 12 20
2. DIEeKTpOMAacCONEePEeHOC B HOHIOIUMEPAX 40 10 - 10 20
3. ONEeKTPOXUMHUS HOHIOJIUMEPOB 59,8 | 14 - 12 33,8
HUTOI'O no pazderam oucyuniutivl 141,8| 34 - 34 73,8
Konrpons camocrositensHoi padotsl (KCP) 2
[MpomexyTtounas arrecraus (MKP) 0,2
[ToaroroBka K TEKyIeMy KOHTPOJIIO -
O0mas Tpya0eMKOCTh 110 TUCIUIIINHE 144
Pazaensl (TeMbl) TUCIMIUIMHBI, H3y4aeMbIe B 5 ceMecTpe (ouHast hopma 00ydeHHsI)
KonngectBo wacos
AyautopHast preay
Ne HanmMenoBanue pasaenos (Tem) yaTop opHas
Bcero pabota
pabora
J | o3 | gp CPC




1.{Monnonumepsl B mpoLueccax dIeKTpoauaiIn3a 42 6 - 16 20
2.|MeMOpaHHBIH IEKTPOIIH3 30 4 - 6 20
' Honnonmmeps! B TOIUIMBHBIX 3JIEMEHTaX M AJIEKTPOXHUMHUUECKOM 34 6 ) 12 16
CHHTE3E
HUTOI'O no pazderam oucyuniutivl 106 | 16 - 34 56

Konrpons camocrositensHoi padotsl (KCP) 2

[MpomexyTtounas arrecranms (MKP) 0,3
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 35,7
O0mas Tpya0eMKOCTh 110 TUCIHIUINHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpakTudeckue 3aHATHS / CEMHHAPHI,

sanstusi, CPC — camocrosiTenbHast paboTa cTyieHTa

2.3 Coaep:xanue pa3aesioB (TeM) IMCIHUANIAHbBI

2.3.1 3aHATHA JEKIIUOHHOI0 TUIIA

JIP — nmaGopartopHbie

HaumenoBanue paszacia

dopma TeKy1LIEero

Ne (tembi) Coneprkanue pazjena (Tembl) KOHTpOI

1. |lomyuenne un ¢puzuko- |Kiaccudpukanmss nonumepos. IlodydyeHHe TOMOTEHHBIX H|YCTHBIN OIpoC,
XUMUYECKHE CBOMCTBA  |T€TEPOTCHHBIX HOHIOJIUMEPOB. JIP1
HOHITOJIMMEPO

2. |llomydenue u usuko- |MeTonapl HCCICHOBaHUS CTPYKTYphl. DU3NKO-XUMHUYECKHUE|yCTHBIN OMpOC,
XUMHUYECKHE CBOMCTBA  |XapaKTePUCTHKH HMOHIONUMEPOB: OOMeHHas, ruapatHas wu|JIP2
HOHITOJIIMEPO COpOLMOHHAS €MKOCTb.

3. |DnekTpoMaccomiepeHoc B |SIBIeHUsT TiepeHoca B MEMOpaHHBIX CHCTeMax. IlOTOK|yCTHBIN ompoc
HOHIIOJIMMEPAX BEIIECTBA. YCJIOBHE OJJIEKTPOHEUTpaILHOCTH. YpaBHeHue|JIP3

MaTepuaIbHOTO OagaHca.

4. |DmexkTpomacconepeHoc B |[IBkeHHEe WOHOB B O3JIEKTPUUECKOM W KOHIEHTpanuoHHOM |JIP4

HOHIIOJIUMEpax nojse. MoaenupoBaHue IpoLEccoB nepeHoca B noHnonumepax. KP1
Ypasuenust Hepucra-Ilnanka-Ilyaccona.

5. |DnexTpoxumus ONEeKTPONPOBOAHOCT,  HMOHMOJUMEPOB.  Marepuansl  co|JIP5
HOHIIOJIUMEPOB CMEIIAHHON MOHHOH U 3JIEKTPOHHOI NPOBOAUMOCTBIO.

6. |DnexTpoxumus Onekrpoanddysust B MeMOpaHHbBIX cucteMax. lIpenenbHsrit|JIP6
HOHIIOJIUMEPOB ekTpoauhy3HOHHBIH TOK M conpsbkeHHble dddekTsi| Tect

KOHIIEHTPALMOHHON NOJISIpU3aLUH.

7. |MoHnonumepsl B DJeKkTpoananu3 ¢  WOHOCENEKTHBHBIMH  MeMmOpanamu.|JIP7
mporieccax Jemunepanm3anus MIPUPOIHBIX BOJI " OYHNCTKA
NEKTPOAHATH3A MIPOMBIIIJICHHBIX PACTBOPOB.

8. |HMonmomuMeps B KoHlleHTpupoBaHWe pacTBOPOB  JIEKTPOIUTOB  MeTomom|JIP8
mporieccax AIEKTPOAHNAIIH3A.

ANIEKTPOAHATH3A

9. |MemOpaHHBIH [TepdTopupoBaHHBIE HOHIOIUMEPHI IS TOdydeHus xjiopa u|JIP9
AIIEKTPONIH3 IIETTOYH.

10. |MemOpaHHBIT [Tomydyenne Bomopoma MW Kuciaopona wu3 Boasl metomom|JIP10
AIEKTPONIH3 MEMOPaHHOTO JIIEKTPONIN3a. DIEKTPOXUMHUYCCKHUA METOX

YMSATYCHHUS BOJBI

11. |Monnonumeps! B MeMOpanbl 1J1s1 TBEPAOIOJIMMEPHBIX TOILIMBHBIX 3jieMeHTOB.|JIP11
TOIIUBHBIX IEMEHTAX U |DNEKTPOXUMUYECKUN CHUHTES.

INEKTPOXUMUYECKOM
CUHTE3e

12. |Monnonumeps! B MoauduunpoBanue nepTOpUpOBaHHBIX HOHIOJUMEpOB uist|JIP12
TOIUIMBHBIX DJIEMEHTAX U |CTaOHIM3aLuK CTPYKTYPBL. IToBepxHOCTHOE
INEKTPOXUMUYECKOM MouduUIMpOBaHNe MOHIIOJIMMEPHBIX MeMOpaH
CHHTE3e HaHOPAa3MEPHBIMH YaCTHIIAMH METaJUTMYECKOTO KaTajlu3aTtopa

JJISI TOINIMBHBIX 3JICMCHTOB.

J1a0opaTopHbIe padoThl

2.3.2 3aHdaTHSA CeMHUHAPCKOI0 TUNA (MPaKTHYeCKUe / CEeMUHAPCKUE 3aHATH S/

Ne

HaumenoBanue pasnena
(Temsl)

Temaruka 3aHaTHI/PabOT

®dopma TeKyIero
KOHTPOJIS




[lomysenue i usiko- OmnpeneneHre TPAaHCTIOPTHBIX XapaKTEPUCTHK HOHITOIMMEPOB
1. xmMu9eckue CBOHWCTBA ' JIP1
MOHIIOJINMEPO
[Torygenue 1 Gpu3mKo- Ormpe
7 knviaecke croficrsa peneeHne FI/I,Z[pO(I)I/IHBHBI)i XapaKTepUCTUK HOHITOINMEPOB P2
METOJIOM BO3IyITHO-TEIUIOBOM CYIITKH
MOHITOJINMEPO
3 PrexkTpomacconepeHoc B |OnpeencHre CKOPOCTH HOHHOTO OOMEHa. P3
MOHITOJIUMEPaX
4. P/ICKTPOMACCONEpeROC B OnpezencHue JIUMUTHPYIOUICH CTa UM HOHHOTO 0OMEHa JIP4
MOHITOJITMEpax
5 DIIEKTPOXUMUS OmnpeneneHne yaensHON 3JIEKTPOIPOBOAHOCTH PS5
MOHITOJINMEPOB HMOHITOJTUMEPOB.
6 DIIEKTPOXUMUS OnpezencHre CENCKTUBHOCTH HOHITOIUMEPOB 1P6
MOHITOJINMEPOB MOTCHIIMOMETPUYCCKUM METOJIOM
MoHnonumeps! B
DIEKTPOIUAIN3 C HOHOCCIICKTUBHBIMU MEMOpaHaAMU.
7. hpoueccax JIP7
BICKTpOIHATTH3A
(lormoiMeps! B KoHneHTprpoBaH#e pacTBOPOB IEKTPOIUTOB METOJOM
8. [pomeccax JIP8
ANEKTPOANATH3A
BICKTpOIHATTH3A
9. MeMOpaHHBIH 3JEKTPOIN3 | Y MITUEHUE BOJIBI METOIOM MEMOPAHHOTO AJIEKTPOJIH3a JIP9
10. MemBpanHB1ii aekTpor3 [MonyuyeHne BOJOPOA U KUCIOPOA U3 BOIBI METOIOM P10
MEMOPaHHOTO JJICKTPOIIH32a
Monmomumepsl B
11, OTUTMBHBIX dneMeHTaX 1 MomndunrpoBaHie HOHITOINMEPOB IS CETIaPATNOHHBIX P11
BIICKTPOXMMHUIECCKOM MIPOIIECCOB.
CHHTE3e
Monmoaumepsl B
|5, [OTUIMBHBIX dleMEHTaX 1 MomndunrpoBaHie HOHITOIUMEPOB IS TOIUTHBHBIX P12
BIICKTPOXMMHUIECCKOM JIIEMEHTOB
LUHTE3e

3ammuTta nabopaTopHoii pabotsl (JIP), konTponsHas padora (KP).

2.3.3 IIlpumepHasi TeMaTHKa KYpCcOBBIX padoT
Kypcoas pabota He mpeycMOTpeHa YIEOHBIM TIJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecneyeHHs JJIs1 CAMOCTOATEILHON padoThI
00Y4YAKIIUXCS M0 TUCHHILINHE

HepequL y‘l€6HO-M€TOILH‘{eCKOFO obecrneueHus JUCHUILIIUHBI I10

Ne Bun CPC BBITIOJTHEHHIO CAMOCTOSITSIILHOM paboThI

1 | Odbopmnenue naboparopusix |1. Kononenko H.A., Jlemuna O.A., Jlo3a H.B., ®ammna U.B., Illkupckas C.A.
pabor MeMOpaHHast DJIEKTPOXUMUS: ydeOHOe MmocoOue. 2-¢ W3M., WUCIpP. W JOIIL
Kpacnonap, Ky6I'Y, 2017. 290 c.

2 | CamocrostensHoe nzyuenue |1. Kononenko H.A., Jlemuna O.A., Jlo3a H.B., ®amuna U.B., [llkupckas C.A.
TEOpEeTUIEeCKOro MaTtepraia |MeMOpaHHast DJIEKTPOXUMUS: ydeOHOoe MocoOue. 2-¢ W3M., WUCIpP. W JOIL
Kpacnonap, Ky6I'Y, 2017. 290 c.

2. MemOpaunsl 1 MemOpannsie TexHosorud. / OTB. pen. A.b. SIpocnasnes. M.:
Hayunsrit mup, 2013. - 611 c.

3. I'mycun H.II, Kononenko H.A. DOnekrpomacconepeHOC B HOHHBIX
npoBojHUKax: Yuebnoe mocodue. Kpacnonap.: Ky6.I'Y, 2014. 87c.

3 IonroroBka k Tekymiemy |1. Meroauueckue pEeKOMCHIANMKM K  OpPraHU3allMM  ayAUTOPHOH U
KOHTPOJIIO BHCAYJUTOPHOW (CaAMOCTOSTECIBHONH) pabOThl CTYACHTOB: METOIUYCCKUC
ykazanust / coct. T.II. Cropoxenko, T.b. ITounnox, A.B. becnanos, H.B.
Jloza. — KpacHonap: Kybanckutii roc. yu-1, 2018. - 89 c.

Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl OOYyYalOIUXCs W3
Yyucia UHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) npenoctaBistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCTIPUATHS HHPOPMALIUH:



JUJis I ¢ HapYIICHUSIME 3PCHUS

— B TIeYaTHOU (popMe yBEITMUCHHBIM MIPHUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4aTHoi (opme Ha si3bike bpaits.

JUJist TUT C HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

Jis vI ¢ HapyIIeHUSIMEA OTIOPHO-JIBUTATEIILHOTO armnapara:

— B IIeYaTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHUH IUCHMILIMHBI
(Moxyis)

B xogme wu3ydeHus [AUCHMIUIMHBI TNPEAYCMOTPEHO HCIOJIb30BAHHWE TEXHOJIOTHH
npoOJIeMHOTO OO0y4YEeHHMS, BBINOJIHEHUE CTYACHTaMU JaOOpaTOpHBIX paboT B MalbIX TpyImax,
caMoCTOsTeNIbHas paboTa CTYICHTOB.

KoMneTeHTHOCTHBII MOAX0J B paMKax MpPernoJaBaHus IUCIMIUIMHBI pealn3yeTcs B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTMH M aKTHBHBIX METOJOB (IpoOjeMHas JEKLHMs,
paboTa B MaJbIX rpyNIax) B COUETAHUU C BHEAYTUTOPHOM pabOTOM.

NHpopmMallMOHHbIE  TEXHOJOTMM, MPUMEHAEMble MNP U3YYEHUM JAUCLUIUINHBL
UCTOJb30BaHUE  HMH(OPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTh IHTepHeT.

AnantuBHbIe 00pa30BaTEIbHBIE TEXHOJIOTHH, IPUMEHSIEMbIC TIPU U3yUYEHUH TUCIUTUTMHBI
— U1 JMIl C OIPaHMYEHHBIMM BO3MOXKHOCTSMH 3JI0POBbsI INPEAyCMOTPEHA OpraHU3alusl
KOHCYJIbTallu! C UCIIOJIb30BAHUEM JIEKTPOHHOM IIOYTHI.

4. OueHouyHble CcpeAcTBAa IS TeKyHIero KOHTPOJS  YCIeBAaeMOCTH M
MPOMEKYTOYHOM aTTeCTAMHU

OueHo4HBIE cpeAcTBAa MNpPEAHA3HAYEHBI JJISI KOHTPOJISI W OLEHKH O00pa3oBaTeIbHBIX
JOCTIDKEHUH 00ydaroMXxcsi, OCBOMBIIMX HporpaMMy yueOHO#H aucuuruinabl «lIpumenenue
MOHIIOJINMEPOB B 3JIEKTPOXUMHUUECKON TEXHOJIOTHI.

O1eHOUHBIE CPECTBA BKIIOYACT KOHTPOJIbHBIE MaTepHalIbl JUIS MPOBEACHUS TeKYIIero
KOHTPOJIA B (hopMe BOIPOCOB JUIsl YCTHOTO OIMpPOCa, TECTOBBIX PabOT, KOHTPOJLHBIX PaboT,
KOHTPOJILHBIX BOMPOCOB K JTaOOpaTOPHBIM paboTaM, U MPOME:KYTOUHOIH aTTecTauum B Gopme
BOITPOCOB K 3a4€Ty U K3aMEHY.

CTpyKTypa OLlEeHOYHBIX CPEACTB A/ TeKyIIeil H MPOMeKYTOYHOM aTTecTaAluu

Kon u HanmeHoBanue HanMeHoBaHME OLIEHOYHOTO CpPENICTBA
Ne PesynbraTel 00yueHns
MHIMKAaTOpa . [IpomexyTouHas
n/n (B cootBeTcTBUU C 1. 1.4) Texyuuii KOHTPOIb
(B cootBeTcTBUU C 1. 1.4) arTecTanus
UIIK-1.1. Ocymectsiusier | 3HaeT cnoco6s! | Jlaboparopnas pabora Bonpoc Ha 3auere
CTaH/JapTHHIC OIepauuy | HOTyYeHHs 1-3
o npeniaracMbiM | MOHIOIMMEPOB
1 METOJIMKAM, yMeeT nonp3oBatees | JlabopaTopras pabora -
HalpaBJICHHbIC Ha | XUMHYECKUM
HOTy4eHNE u | obopynoBaHUEM JUIst
HCCIIEIOBaHNE OIIpe/IeNICHUS CBOHCT
XMMHUYECKHX COCAMHCHUH | MOHIOIMMEPOB




pa3IMYHON TMPUPOABI U | BIAACET ocHOBHEIMU | JIaGopaTopHas pabora Bomnpoc Ha 3auete
MaTepuasoB Ha UX | TIOHATHSIMU u | Tect 1

OCHOBe. TEPMUHOJIOTHEN B 00IacTH
CHHTETHYECKUX
HMOHIIOJIMMEPOB

3HaeT Mertonnl | JlabopaTopHas pabora Bormpoc Ha 3adeTte
UCCJICJIOBAHUSI CTPYKTYPBI 4-7
UIIK-1.2. BeiGupaer | ¥ CBOICTB HOHIOIMMEPOB

ONTHMAaJIbHbIC ymeeT onpenenuts | Jlabopatopnas pabora Bompoc Ha 3auere
Ja0opaTopHble  MeTobl | (pu3MKO-XUMHYECKHE Tecr; 8,16

HOJTyYeHHUS U | XapaKTePUCTHKH
UCCIIEIOBaHUS MOHIIOJIMMEPOB

XUMHYECKUX COCAMHEHMH | Bjajeer HaBbikamu | JlaGoparopnast pabora
pasNU4YHON TIPUPOIABl U | BBLIIOJHCHHS 6a3zoBbIX | KoHTponbHas paboTa
MaTEepHUaJIOB HA UX OCHOBE | ormepanuit 1o
HCCIIEIOBAaHUIO  CBOMCTB
HOHIIOJINMEPOB

TunoBble KOHTPOJIbHbIE 32JaHUS MM MHbIE MAaTepPUAJIbI, HEO0OX0AMMBIE /IJIS OLlEHKH
3HAHMH, YMEeHHUIl, HABHIKOB H (MJIH) ONBITA AeSTeIbHOCTH, XapaKTePU3YIOIINX 3TANbI
¢dopmMupoBaHus KOMIIETEHIMH B MpolLiecce 0CBOEHHUsI 00Pa30BaTeJbHOM MPOrpaMMBbI

Bomnpoce! qi1st yctHoro onpoca no reme 1 «Ilosryyenune u pusnko-xummyeckue cBOMCTBA
HOHIOJIMMEPOB»

Kaxosa knmaccudukanus moaumepos?

Kaxkue peakunu ucnonab3ytoTcsi IpU CUHTE3€ HOHIIOJIUMEPOB?

Kakyto reomerpruueckyto GopMy UMEIOT HOHITOJIMMEPHI?

Kaxk nomyuuTs rereporeHHbIE HOHIIOJIUMEPHI?

Kaxk mosryguTs roMOTeHHBIC MEMOpaHbI?

KakoBbl ypoBHU HEOAHOPOAHOCTU CTPYKTYPbI HOHIIOIUMEPOB?

Kakue MeTonp! ccie[oBaHus CTPYKTYPbl HOHIIOJIMMEPOB BbI 3HaeTe?

B uem cymHOCTh (PM3HUECKUX METOJ0B UCCIICTOBAHUS CTPYKTYPBI HOHIIOTUMEPOB?

Kakue metop! onpeeneHus: HOPUCTOCTH MOJIUMEPOB BbI 3HaeTe?

0. Kakyro wuHpOpMAnUIO O CTPYKType HOHIOIUMEPOB MOXKHO TMOIXYYUTh METOJOM
KOHTaKTHOM 3TAJIOHHOW MOPOMETPUU?

=00 NN kW~

KonTposbHas padora no teme 2
«JIeKTPOMACCONEPEHOC B HOHIIOJIUMEPAX>
Bapuanm Nel
1. Kakue marepuaiibl OTHOCATCS K HOHIOJIMMEpaM?
2. JlaitTe onpenesieHUe 3apsiI0BOM CEJIEKTUBHOCTH HOHIIOJINMEPOB.
3. Paccuuraiite, BO CKOJBKO pa3 U3MEHUTCA KOHIIEHTpAlMs JOHHAHOBCKHU
COpOMPOBAHHOTO AJIEKTPOJIUTA, €CIIM KOHIICHTPAIMs BHEIIHETO PacTBOpa yBEIHUUTCS B 3 pasa.
4. Kakast cramusi OyieT TUMUTHPOBATh MOHHBIA OOMEH, €CIM KOHIICHTPAIUs U CKOPOCTh
NepeMenInBaHus pacTBOPa OYE€Hb MaJbl?
5. UeM U30TOIHBIN OOMEH OTIMYAeTCsS OT HOHHOTO 0OMeHa?
Bapuanm Ne?2
1. 3 xakux 371€MEHTOB COCTOAT MOHIMOJIUMEPHI?
2. Uto Takoe cuToBbIi 3P HeKT?
3. Paccuuraiite, BO CKOJBKO pa3 U3MEHUTCA KOHIICHTpAlMs JOHHAHOBCKHU
COpOMPOBAHHOTO AJIEKTPOJIUTA, €CJIM KOHIICHTPAIMs BHEIIHETO pacTBOpa yBEIHUUTCS B 4 pasa.
4. Kakas cramuss OyJer JTHUMHUTUPOBATh WOHHBIH OOMEH B Clydyae KpPYIHBIX 3€peH
MOHIIOJMMEPa U BBICOKOW CKOPOCTH MEpPEMEIINBaHUS pacTBopa?
5. Yrto Takoe cTauoHapHOE COCTOSIHUE?
Bapuanm Ne3
1. K mpoBogHMKAM KaKOro pofa OTHOCATCS MOHIIOIUMEPHI?




2. Hapucyiite uzorepmy oomena Na* — Ca?" st emomsr KB-4?
y y
3. PaccuuraiiTe, BO CKOJBKO pa3 HU3MEHHUTCS KOHLEHTpAalUs JOHHAHOBCKHU

COpOMPOBAHHOTO AIIEKTPOJIUTA, €CIIM KOHLIEHTPAIMS BHELTHETO PACTBOpA YBEIUYHUTCA B 5 pas.

4. Kakas craaus OyJeT TUMUTUPOBATH HOHHBIH OOMEH B CiIydae MOHIIOJIMMEPA C BHICOKOM

CTCIICHBIO CINIMBKU U MHTCHCUBHBIM NICPECMCIINBAHUCM paCTBopa?
5. Kakyto napopManuro no3BossieT MoJyduTh METO/ PEePhIBAHUS HOHHOTO OOMeHa?

Tect mo Teme 3 «IIEeKTPOXMMHUSA HOHIIOJIUMEPOB)

1. MoHnonumepsl SIBISIOTCSA:
U30IAMOPaAMU
NPOBOOHUKAMU NEPBO2O POOd
NPOBOOHUKAMU BMOPO20 POOd
2. Nonnonumepsr:
PAcmeopaomcs 8 600e
He pacmeopsomcsi 8 600e
3. YaenbHast 37IEKTPONPOBOTHOCTh MOHIIOJIMMEpPA 10 CPABHEHUIO C PACTBOPOM AJIEKTPOJIUTA!
vluLe
Hudice
8bluLe UL HUMNCE 8 3ABUCUMOCTU O KOHYEHMPAayuu pacmeopa
4. C pocToM 0OMEHHOM €MKOCTH HOHIIOJIMMEpPA €ro yAeIbHas 3JIEKTPOIPOBOIHOCTh
yeenuyueaemcs
YMeHbulaemcs
He U3MEHAemcs.
5. Dnexrpoanddy3us B MOHMOIUMEpPaX MPOTEKAET MO ACHCTBHEM I'PaTUeHTA:
oasneHus
memnepamypbi
INEKMPUYECKO20 NOMEHYUANA
KOHYeHmpayuy 21eKmpoiuma

6. Benumumna mnpenenbHOTO 3EKTPOoAU(PPY3HMOHHOTO TOKAa B JJIEKTPOMEMOpaHHOW CcHCTEME

pacCUUTHIBAETCS IO YPAaBHEHHUIO:
Konvpaywa
Hepncma
Ilupca
Ilyaccona

KoHTpoJibHBIE BONPOCHI K JIa00paTOPHBIM padoTam

Jlabopamopnas paboma Nel-2

1. Yto Takoe 0OMEHHas EMKOCTh HOHTIOJIMMEPOB?

2. Kakue metonibl onpeeseHnss 0OOMEHHON eMKOCTH BbI 3HaeTe?

3. Ot kakux (HaKTOPOB 3aBUCUT OOMEHHAsi eMKOCTh HOHITOJTUMEPOB?

4. Kakuie MeTO/Ibl HCTIOJIb3YIOTCS JJIsl ONIPEAESICHUs INIOTHOCTH UOHTIOJIMMEPOB?
5. Kak BiusieT npupoja moJIMMepHON MAaTPHIIbl HA TNIOTHOCTh HOHUTOB?

Jlabopamopnas paboma Ne3-6

1. Kakue ruapaTHble XapaKTEpUCTUKU HOHIIOJIMMEPOB BbI 3HAETE?

2. Kakue ¢akxTopsl BIUSIOT Ha BJIAroCOIep’KaHNE HOHITOIUMEPOB?

3. Kakas cragys MOKeT TMMHTHPOBATH MPOLIECC HOHHOTO 0OMeHa?

4. Kakue 3KCrepuMEHTaIbHbIE METO/IbI BBISIBICHUS! TUMUTHPYIONIEH CTaIUA BaM U3BECTHBI?

5. Kakyro uH(hopMaIuio mo3BosiseT MoIyYuTh METO]I IPEPbIBaHUS HOHHOTO 0OMeHa?

Jlabopamopnas paboma Ne7-10



1. Kakue npouecchl nepeHoca B MOHNONMMEpax Bbl 3HaeTe? [IpuBeaute mpumepsl.

2. B kakux eIMHUIIAX U3MEPSIETCA MNIOTHOCTh MOTOKA BellecTBa?

3. Kakas B3aumMocBs3b Mexy quddy3uelt 1 3JeKTPOIPOBOAHOCTHIO B HOHIIOIUMEpax?

4. Kakue npecTaBieHus 0 CTPYKTYPE HOHITIOJIUMEPOB JIeXKAT B OCHOBE JIBYX(ha3HO#
MOJIEIH TPOBOJUMOCTHU?

5. Kakue siBieHns mepeHoca B MOHIOJIMMEPAX MOKHO OTHCATh C TTOMOIILIO0 (PPUKITMOHHOM
Mozaenun?

Jlabopamopnas paboma Nel1-12

1. [Tepeuncnure 061acTH MPUMEHEHHS HOHITOJTUMEPOB.

2. B kakux npoiieccax UCIOJIBb3YIOTCS HOHIIOTUMEPHI Ha TePPTOPUPOBAHHOM MaTpHIle?
3. YUeMm saeKTpoaAHaIIA3 OTIANYACTCS OT MEMOPaHHOTO JIEKTpoIn3a?

4. Kakue MOHIIOJIMMEpPBI UCTIOIB3YIOTCS B IPOLECCAX BOJOMOATOTOBKHU?

5. Kak perenepupoBaTh HOHIIOJIUMEPHI?

3adeTHO-3K3aMeHAIlMOHHbIE MaTepuajibl [Jsl NPOMEXKYTOYHOH  aTTecTAlMU
(3x3ameH/3a4eT)
1. Cnucok 6onpocog 011 n0020moeKu K 3auemy

1. Knaccugukanus nonmMepos.

2.Peaknyu nonuMepu3aliy U MOJIUMKOHICHCAIIUN B CHHTE3€ HOHIIOJIMMEPOB.

3.Ilomy4yeHne TOMOT€HHBIX U T€TEPOT€HHBIX HOHIIOJINMEPOB.

4.Metoapl UCCIEA0BAHUS CTPYKTYPBI.

5.OU3UKO-XMMUYECKHUE XapaKTEPUCTUKN HOHIIOIUMEPOB: OOMEHHAs, TUApaTHAs U
COpOITMOHHAST EMKOCTb.

6.5IBneHus nepeHoca B MeMOPaHHBIX CUCTEMaX.

7.I1oTok BemiecTBa.

8.YciioBuE 371EKTPOHEUTPAIBHOCTH.

9.YpaBHEHHE MaTepHUAILHOTO OalaHca.

10. JIBukeHue MOHOB B 3JIEKTPUUECKOM M KOHLIEHTPALIMOHHOM II0JIE.

2. Cnucok 6onpocog 01s no020moeKu K IK3amemy

DIIEKTPONPOBOIHOCTH HOHIIOJIUMEPOB.

Marepuaiibl CO CMEIIaHHOW MOHHOM M AJIEKTPOHHOMN MPOBOJUMOCTHIO.
Onexrpoauddy3us B MEMOPaHHBIX CUCTEMAX.

[Ipenenbublit anekTpoandPy3nOHHBIN TOK U conpsHKeHHBIEC (D EKTHI
KOHLIEHTPALIMOHHOM MOJSpU3aLUHU.

DNEKTPOaUANIN3 C MOHOCEIEKTUBHBIMUA MEMOpaHaMHu.

JeMuHepanu3zauus NpupoIHbIX BOJI U OYUCTKA MPOMBIILICHHBIX PACTBOPOB.
KonnenrprupoBanue pacTBOPOB JIEKTPOIUTOB METOJOM AJIEKTPOAUATN3A.
[TepdTopupoBaHHBIE HOHTTOTUMEPHI [Tl TIOTYUYSHHSI XJI0pa U MICIIOYH.

9. TlomyueHue BOJOpO/a U KUCIOPOA U3 BOJbI METOI0M MEMOPAHHOTO AJIEKTPOIH3a.
10. DneKTpOXUMHUYECKUN METO/I YMSATYEHUS BOJBI.

11. MeMmOpaHnb! 111 TBEPIOTIOJIMMEPHBIX TOIUTMBHBIX AJIEMEHTOB.

12. MoaudunupoBanue nephTOpUPOBAHHBIX HOHIIOIMMEPOB JIJISl CTAOMITH3AIUN CTPYKTYPHIL.
13. MoauduimpoBaHre HOHITOTUMEPHBIX MEMOPaH HAHOPA3MEPHBIMU YaCTHIIAMU
METaJUIMYECKOT0 KaTaau3aTopa JjIsl UCIIOJIb30BAaHUS B TOIUIMBHBIX AJIEMEHTaX.
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3. Ilpumep dunema K IK3ameny

OI'bOY BO «KyOaHCkuii rocy1apcTBEHHBIN YHUBEPCUTET)
Kadenpa dusnueckoit xumun
Hanpagsnenue noarorosku 04.03.01 - Xumus



20 -20_ yu.ron
Jucuunnuna «[IpumMeHeHrne HOHMOIMMEPOB B 3JIEKTPOXUMHUYECKON TEXHOJIOTUM»

DK3AMEHALIMOHHBIN BUJIET Ne 1.
1. TlepdropupoBaHHBIC HOHIIOIHUMEPHI JUIS MTOJYICHUS XJIOPA U MIETOYH.
DJIEKTPOXUMUYECKUN METOJT yMATYEHHUS BOBI.
3. Mertoas! onpezeneHust 0OMEHHONH €eMKOCTH HOHIIOJIMMEPOB.

3aB. kadeapoit puzndecKor XUMHUH N.B. ®anuna

Kpurtepun oneHuBaHus pe3y1bTAaTOB 00y4eHUsI

Kputepuu onieHnBanus 1o 3a4ery:

- OIEHKA «3a4YTEeHO»: CTYJICHT BIAJCET TEOPETUUYECKUMU 3HAHUSIMU IO JAHHOMY
paszeny, 3HaeT KiIacCU(UKAMIO HWOHIOJINMEPOB, METOJbl HCCIEAOBaHUS HX (PHU3UKO-
XUMHYECKHX CBOWCTB, OCHOBHBIE OOJAcCTH WX MPUMEHEHHs, IOMyCKaeT HE3HAYUTEIhHBIC
OLIMOKHU; CTYyJEHT yMEET MPaBUIbHO OOBSICHITH 3KCIEPUMEHTANIbHBIE JAHHbBIE C PUMEHEHUEM
TEOPETUUECKHUX MPEJICTABICHUN.

- OLICHKA «He 32a4YTeHO»: MaTepHall HE YCBOEH WIM YCBOCH YaCTUYHO, CTYIEHT HE 3HAET
CHOCOOBI TOJIyYeHHUs] U O0JIACTH TMPUMEHEHHUS! MOHIIOJIMMEPOB, 3aTPYJHICTCS B ONHCAHUU UX
(U3UKO-XMMUYECKIX CBOMCTB, 3aTPYAHSAETCS MEPEUUCIUTh METOMbI UCCIICAOBAHUS CTPYKTYPHI

VOHIIOJIMMEPOB.

OneHka Kputepuu onieHuBaHus Mo SK3aMEHY
OLIEHKY «OTJIIMYHO» 3aCIIy’)KHUBaeT CTYJCHT, OCBOMBIIMI 3HaHUS,
yMEHHS, KOMIIETEHLIMH U TEOpeTHYecKuil Mmartepuan 0e3 mIpoOenos;
Bricokuii BBINOJIHUBIINNA BCE 3a/laHUs, MPEIyCMOTPEHHbIE yUYeOHBIM IUIAHOM Ha
YPOBEHB «5» BBICOKOM KaueCTBEHHOM  YpPOBHE; PaKTHYECKHE HaBbIKU
(oTIM4HO) npo¢eCCHOHATLHOTO TPUMEHEHUSI OCBOCHHBIX 3HAHUN C(POPMUPOBAHBI.
CryneHT CcBOOOAHO BIAJCET TEOPETUUYECKHM MaTepHalioM, 3HAeT
(U3NKO-XMMHYECKHE CBOMCTBA HOHIOJIMMEPOB M METOIBI  HX
ompeeseHusl.
OLIEHKY «XOpOILIO» 3aCIy’XKMBAET CTYIEHT, MPAKTUYECKU IOIHOCTHIO
OCBOMBIIUI 3HAaHUSA, YMEHHs, KOMIETEHLUUH U TEOPETUUECKUIl
Cpenuuit MaTepual, y4deOHbIE 3aJaHMs HE OIICHEHbl MAKCHUMAaJIbHBIM YHCIIOM
YPOBEHB «4» 0ayoB, B OCHOBHOM C(OpPMHUPOBA NMpakTUYecKue HaBbIKU. CTyIEHT
(xoporo) XOpOIIO BJAJEET TEOPETUYECKHMM MaTepHajoM, 3HaeT (PU3UKO-
XUMHUYECKHE CBOWCTBA HWOHIOJIMMEPOB U HUMEET MPEJCTABICHUE O
METOAAaX MX ONpEIeNCHHs, CHOCOOEH CIPAaBUTHCS C OTBETOM IIpHU
HE3HAYUTEJIbHOM MOMOIIM CO CTOPOHBI IPEToAaBaTeIsl.
OLIEHKY «Y/IOBJIETBOPUTEIBHO» 3aCIy’KUBAeT CTYJACHT, YaCTUYHO C
nmpobenaMyd  OCBOMBIUMM  3HAHUS, YMEHHUS, KOMIIETEHUUU U
IToporossrit TEOPETUYECKHI MarepHuaj, MHOrue YydeOHbIe 3amaHus Jubo He
YPOBEHB «3» BBITIOJIHWJI, JIMOO OHM OIICHEHBl YHUCIOM O0auioB ONM3KUM K
(ynoBieTrBopuTe | MUHMMAaJIbHOMY, HEKOTOpBIEC MMPAKTUYECKHE HABBIKK HE C(POPMUPOBAHBI.
JBHO) CryneHT 3HaeT KilacCU(PUKAIMIO HOHMOJUMEPOB, OJHAKO IIJIOXO
pa3bupaercs B cHeuM(PUUYECKHX METOJaX MX H3YYEHHUs, C TPYIOM
CIpaBISiETCSl ¢ OTBETAMHM Ha BOIMPOCHI MPHU CYLIECTBEHHON MOMOIIHU CO
CTOPOHBI MPENOaBaTEsL.
MuHUMaNbHBIN | OIICHKY «HEYJOBIETBOPUTEIHHOY» 3aCIIyKHBAET CTYIEHT, HE OCBOUBILUN
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETCHIIMA M TEOPETUUECKUH MaTepuall, yueOHbIe
(HeyIOBIETBOPHU | 3aJlaHUsl HE BBIMOJHWI, MPAKTUYECKWE HABBIKU HE CPOPMHUPOBAHBI.
TEJIBHO) CryneHT He cmoco0eH JaTh MPaBHIbHBIA OTBET JaXKe C TIOMOIIBIO




mpernojaBaTesis M IUIOXO BIIAJCET TCOPETHYCCKHM MaTepuaioM
(HaOnromarOTCs CYIIECTBEHHBIE OIMIMOKH TPU OOCYXIEHUU 0a30BBIX
TIOHSTHH).

OHCHO‘IHBIC cpeacrtBa s HMHBAJIMAOB W JIMI C OrpaHUYCHHBIMU BO3MOXHOCTIMU
3JI0POBbBSI BEIOUPAIOTCS C YIETOM UX WHAWBUAYATBHBIX TICUXO()U3NIECKHX OCOOCHHOCTEH.

— Ipu HCOGXOI[I/IMOCTI/I HHBaJIJaM MW JiMaM C OrpaHUYCHHBIMHU BO3MOXHOCTAIMU
3JI0POBbS MIPEIOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMsI ISl TIOATOTOBKY OTBETA HA 3K3aMEHE;

— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yUEHHs] MHBAINIOB U JIUIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBS TIPEAYCMATPHBACTCSI UCTIOIH30BAHUE TEXHHUECKUX
CpcacTsB, HCO6XO,Z[I/IMBIX HM B CBA3U C UX UHIHUBUAYAJIbHBIMU OCO6€HHOCT$IMI/I;

— TIpU HEOOXOAUMOCTH ISl 00YUArOIIUXCSI ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI
U MHBAJIWAOB TpOIEAypa OLCHUBAHUS pE3YyJbTaTOB OOYYEHHUS MO JUCLHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpoue;[ypa OIICHUBAHHA PC3YJILTATOB 06y‘-IeHI/I$I HHBAJIMAOB W JIUI[ C OrpaHUYCHHBIMUA
BO3MOXXHOCTSIMH 3JIOPOBbsI 10 JTUCHHIUIMHE (MOIYJIIO) TIPEAyCMAaTPHBACT TPEAOCTABICHHE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAaHMYEHHUSIM WX 3I0POBbS U BOCIPHITHS
uHpOpMaIuu:

JList AL ¢ HapyLIEHUAMY 3PEHMUS:

— B TIe4aTHOM (popMe yBEITMUCHHBIM MIPHUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUJist T C HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

I[J'DI JiAIl ¢ HApYHICHUAMU OIIOPHO-ABUI'ATCIIBHOIO alrapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HMPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00ydJaromuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOT Ui
5.1. Y4eOHas muTepaTypa

1. MemMmOpanHass SJIEKTPOXUMUS: ydeOHOE IMocoOue Il OOydYaroIMXCs 110 OCHOBHBIM
oOpa3oBaTelbHBIM IIporpaMMaM  BBICIIETO 00pa3oBaHHs ypOBHA OakajaBpuar U
Maructparypa mno HampasiaeHusM noarotosku 04.03.01 u 04.04.01 / [H. A. Kononenko, O.
A. Jlemuna, H. B. Jlo3a u ap.] M-Bo oOpa3oBanust u Hayku Poc. @enepanun, Kybanckuit
roc. yH-T. - [2-¢ wu3a., ucnp. u gom.]. - Kpacnomap: [KyOaHckuii rocymapcCTBEHHBIN
yHuBepcurer], 2017. - 290 c.

2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.II., BomsdkoBuu, KO.M. Ilopucras
CTPYKTypa MeMOpaHHBIX MaTepuanoB. Yue0. mocodue. Kpacnonap: KyoI'V, 2013. 121 c.

3. T'mycun H.IL., Kononenko H.A. DnexTpomacconepeHoC B HOHHBIX NMPOBOJHUKAX: YdeOHOe
nocobue. Kpacunonap: Ky6.I'Y, 2014. 87c¢

4. Memb6pansl 1 MemOpannbie TexHosoruu / OTB. pen. A.b. fpocnasues. M.: Hayunstit mup,
2013.-6l11c.

5.2. llepuoanyeckasi JuTEpaTypa

1. Yenexu XUMUM - pOCCUHUCKHIN HAYYHBIN JKypHAII, TyOJUKYIOIINI 0030pHBIE CTAThU 10
aKTyaJbHBIM MPOOJIEMaM XUMHH U CMEXHBIX HayK.

2. MemOpansl u MeMOpaHHBIE TEXHOJIOTHMH - POCCHHCKHI HAYYHBIM >KypHA,
nyOJIMKYIOIIMKA CTaTbd MO OCHOBHBIM IpOOJieMaM IOJIy4eHHs M HCCIEeJOBaHUS MeMOpaH u



pa3BUTHS BAXHEWIIMX HANpaBleHHH MEMOpAaHHBIX TEXHOJOTWH, B TOM YHCIE H
BOJIOIIOITOTOBKH.

3. XKypnan ¢usndeckoii XMMHU — OJMH M3 KPYHMHEWIIMX POCCHMCKHUX Hay4HBIX
KYPHAJIOB, OTPaKAIOUIMX OCHOBHBIC HANpABJICHUS PAa3BUTHA XUMHHM, ITyOIMKYIOUIMH paboTshl,
NOCBAUIEHHBIE aKTyaJIbHBIM OOIIMM BONPOCAM XHUMHH M MpoOJeMaM, BO3HUKAIOUIMM Ha CTHIKE
Pa3IUYHBIX Pa3eiIOB XUMHUHU.

5.3. UHTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHble NpodeccuoHAIbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (DBC):

1. DBC «OPAMWT» https://urait.ru/

2. DBC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4
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. ObC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 0a3bl JTAHHBIX:
1. Hayunas anexkrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/
2. ITlomHOTEKCTOBBIE APXMBBI BEAYIIMX 3aIaIHBIX HAYYHBIX )KypHajIoB Ha Poccuiickoit
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
3. HammonanpHass »neKkTpoHHas OuOnwoTeka (JAOCTynm K DJIEKTPOHHOH OMOIHMOTEKE
muccepraiuii Poccuiickoit rocynapcrBennoi oubmmoreku (PI'B) https://rusneb.ru/
Pecypcol cB0OOIHOTO 10OCTYyHIA:
1. TlomHbIe TEKCTHI KaHAACKUX AuccepTamuii http://www.nlc-bnc.ca/thesescanada/
2. KubepJlennnka (http://cyberleninka.ru/);
3. HMudopmarnmonnas cuctema "EquHoe okHO JoCTymna K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/
CoOcTBeHHbBIE JJICKTPOHHBIE 00pa3oBaTe/bHbIe H HH(POPMalHOHHBIE pecypchl
KyoI'Y:
1. Cpena MOAyIHHOTO JTUHAMHYECKOTO 00yueHus http://moodle.kubsu.ru
2. baza y4eOHBIX MIIaHOB, y4eOHO-METOIMYECKUX KOMIUIEKCOB, IMyOIMKAIUN 1
koH(pepeHmwmii http://mschool.kubsu.ru/
3. bubnuortexka nHPpOPMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX
o0pa3oBaTeNbHBIX TeXHOJIOTHH http://mschool.kubsu.ru;
4. DnextpoHHbIi apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeToguueckne ykazaHusi JJA OOy4AlOUIUXCS 10 OCBOCHHMK) MCHUILIHHBI
(MoayJin)

VYcneunoe u3ydeHue TUCUUILIMHGI «[[puMeHeHe HOHITOIUMEPOB B SJIEKTPOXUMHUYECKOM
TEXHOJOTHI» TPeOyeT OT CTYACHTOB PETYJISPHOTO MOCEIIEHUS JIEKIHI, BHITOJTHEHUS TECTOBBIX
MIPOBEPOUYHBIX PAOOT, BHIMOJHEHUS U 3aIIUTHI 1a00paTOPHBIX pabOT, 03HAKOMIICHHUSI ¢ OCHOBHOM
Y JOTIOJIHUTEIIbHON PEKOMEHIYEMOM JIUTEPATyPOU.

[Ipu 1OoArOTOBKE K JIEKIIMOHHOMY 3aHATUIO CTYJIEHTaM PEKOMEHTYETCsl:

1) mpocMOTpeTh 3almucu TpPEbIIylied JEKIUH W BOCCTAHOBUTH B MaMATH paHEe
U3Y4YEHHBII MaTepHall;

2) 6erno MpocMOTPETh MaTepHall MPEICTOSIIEH JEKIUHU, C LEIb0 JIYYIIEero YCBOCHUS
HOBOTO MaTepHaa;

3) camocTOsTEeNbHO MPOPadOTaTh OTJAEIbHbIE (PPArMEHTHI TEMbI MIPOLLION JIEKIIUU, €CIIU
3TO HEOOXOMMO.

[Ipy KOHCHEKTHMpPOBAaHMU JIEKIMOHHOIO MaTepuajga CTYAEHTaM HYKHO CTPEMHUTHCS
KpaTKO, CXEMAaTH4YHO, MOCIEAOBATEeIbHO W JIOTMYHO (PUKCHUPOBATH OCHOBHBIC TMOJIOKEHUS,
BBIBOJIbI, 0000111eHUST U POPMYJIUPOBKH, HE MBITASACH 3allMCaTh BECh MPENOIaBaeMblil MaTepHra
JIOCIIOBHO.

[Ipu MOATrOTOBKE K JIAOOPATOPHOMY 3aHSATHIO PEKOMEHIYETCS:




1) BHMMaTeNbHO H3YyYUTh MaTEepHall MpPEICTOsAlIed paboOThl M COCTaBUTh IUIAH €€
BBITIOJTHEHUS;

2) yIenuTh MOBBIICHHOE BHUMAaHHUE SKCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM IMPEICTOSIIECH
paboThl (MCIIOJIb3yeMBIM PEAKTHBAM M 000PYI0BAHHUIO, a TAKIKE TEXHUKE PAOOTHI C HUMHU);

Brimonsate nabopaTtopHyto paboTy HE0O0XOAMMO aKKypaTHO U  IOCIIEAO0BATENbHO,
OoTpakasi BCE €€ OCHOBHBIE JTambl B JIA0OpAaTOPHOM >KypHaje. J[is ycnemHoW 3amuThl
nabopaTopHOil pabOThl HEOOXOIUMO THIATEIBHO M3YYHUTh JICKIMOHHBIA M, €CIM 3TO
HE00X0IUMO, TOTIOTHUTEIbHBIA TEOPETUUECKHI MaTepHrall 1o TeMe padoThl, a TAK)KE MPaBUIbHO
3aMOJIHUTH J1A0OPAaTOPHBIA JKypHall, C/elaB BCe HEOOXOIUMBIE pacyeTbl U c(hOpPMYJIHPOBAB
BBIBO/IBI 110 TPO/IeTIaHHON padoTe.

BrinonHenue nabopaTopHbIx padboT

JlaGopaTopHbpie pabOTHI BBITIOJIHIIOTCS O0yYAOIIMMUCS B MaJIbIX Tpynmax (00brdaHO 2-3
yenoBeka). B Hawanme Kypca MpOBOAMTCS MHCTPYKTaX MO TEXHUKE O€30MacHOCTH paboTHI B
XUMUYECKOW J1abopaTopud M COCTaBisieTCs TrpaduK BBITOJHEHUS J1TA0OpaTOPHBIX paboT.
Brimosnaenue nabopaTopHOi paboThl BKIIOYAET B ¢e0sI CIIEAYIONINE TAlbI:

1) moATOTOBUTEIBHBIN 3TaIl (CAMOCTOSITENIbHAS paboTa CTYJEHTOB);

2) mosiyueHHE JAOMyCKa K BBIMOJHEHHIO SKCIEPUMEHTANIbHOM YacTH J1abopaToOpHOU
paboThl (KOHTAKTHAs paboTa ¢ MpernoaaBaTesieM KaX 01U MaJlol TPYIIb);

3) BBINOJHEHUE SKCIEPUMEHTAIFHOW YacTH J1abopaTOpHOM paldOoThl MOJ KOHTPOJIEM
npenojaBaTes;

4) aHanM3 MOJMYYEHHBIX PE3yJIbTATOB, (POPMYJIMPOBKA BBIBOJA U MOJTOTOBKA K 3aIUTE
nabopaTopHON pabOTHI (MOXKET BBIOTHATHCSA KaK CaMOCTOsATEIbHAs padoTa CTyJIeHTa JoMa, WA
10J] KOHTPOJIEM TpEenojaBareisi B TEUEHUE BPEMEHH, BBIICIEHHOIO Ha JabopaTopHbIe pabOTHI
WM B XOJI€ MHOW KOHTaKTHOM pabOTHI ¢ MIPEINo1aBaTesieM);

5) 3amuTa 1a6opaTOpHO pabOTHI (KOHTAKTHAst padoTa C MperoiaBaTesieM).

[Tocrne BBIMONMHEHNS BCEX 3THUX 3TAIOB JIabopaTopHas paboTa CUUTAETCS BHIIOJTHEHHOM.

IoaroroBuTENBLHBIN 3TAN

Ilepen 3anstuem oOyyarouuMmcss HeOoOXOOUMO TIOATOTOBUTCS K  BBIMOJIHEHHUIO
nabopatopHoil  pabotel. Teopermueckas MOATOTOBKAa HeoOXoauma ISl TPOBEICHHS
9KCIIEPUMEHTA U JIOJKHA MPOBOAUTHCS OOYUAIOUIMMUCS B MOPSAJIKE CAMOCTOATEIHLHOM pabOTHI.
Ee cnenmyer HaumHaTh BHUMATENbHBIM pPa30OpOM pPYKOBOJACTBa K JabOpaTOpHON padoTe.
TeopeTnueckas TMOATOTOBKA 3aBEpIIAETCA MPEABAPUTEIbHBIM COCTABIEHHEM OT4YeTa B
71a00paTOPHOM KypHAJIE CO CIEAYIOIIUM MOPSIKOM 3aluCceit:

HazBanue paboThbI.

Lenb paGoOTHI.

O6opynoBanue.

Xon paboThl, KOTOPBIH B TOM YHWCIIE€ BKJIIOYAET PUCYHKH, CXEMBbI, TaOJIUIbl, OCHOBHBIC
dopMynbl ISl ONpeNeNeHHs BEIMYMH, a TakKe pacyeTHble (GOpMysbl A OnpeAeieHus
HOTPEIIHOCTEN U3MEPSEMBIX BETUUMH.

IMonyyeHnue 10NMyCKAa K BHINOJHEHUIO IKCIIEPUMEHTAJIBbHOI YacTH J1a00paTOPHOM
padoThI

[Ipuctynas xk mabopaTopHbBIM paboTam, HEOOXOAUMO TOIYUYUThH Yy JIabOpaHTa TPHUOOPHI,
TpeOyeMble il BBINOJHEHHUS paboThl. Pazo0parhcsi B Ha3HAUCHHMHM MaTEpUATIOB, XUMHUYECKOM
nocyabl, TpuOOPOB U TPUHAJIEKHOCTEH B COOTBETCTBUUM C UX TEXHHUYECKUMH JIaHHBIMU.
[TomyuuTh AOMYCK K BBIOIHEHUIO JIAOOPAaTOpHOU paboThl y mpernoaaBatesis. Jlomyck CTyIeHTHI
MOJly4aloT B pe3yibTaTe YCTHOTO ONpoca IMpernojaBaTelieM O TMOPSAKE BBITOJHEHUS
HKCIIEPUMEHTA, NPETyCMOTPEHHOTO TaHHOHN JIaOOpaTOpHON pabOTOM.

BbinosiHeHHe IKCIIEPUMEHTAJIBHON YacTH J1a00paTOPHOM padoThI MO KOHTPOJIEM
npenoaaBarteJisi

3aTemM 00yuaromuecs: BBITTOTHIIOT 3KCIEPUMEHTANBHBIM ATan Ja0opaTOpHOH paboThHI, B
X07Ie KOTOPOTO 3alMChIBAIOTCS BCE MU3MEPEHHBIC BEIMYMHBI C O00S3aTEIbHBIM yKa3aHHUEM HUX
pa3MmepHocTH B jJabopatopHsblil xkypHan. He nomyckaercss Mcnosib30BaHHe YepPHOBUKOB [IJIf1
3aMMCH IKCNEPUMEHTAIBHBIX JAHHBIX, 3alUCh KapaHAAIIOM M MHbIe crocodbl, Jalolue



BO3MOKHOCTh KOPPEKTHPOBKH NMOJY4YeHHBIX pe3y/JbTaToB. B ciyuae, eciii B METOIMUYECKUX
yKa3aHUAX K JjabopaTopHOl paboTe MpeaIoKeHbl TaOMUIBI WM IMa0JOH JUIsl 3alHCH
IKCMIEPUMEHTATIBHBIX JAHHBIX, TO 3aNOJHSIIOTCS OTH TaONMIbl Wik 1adnoH. B mHOM ciydae
3aIKCh HKCIIEPUMEHTAIbHBIX TaHHBIX JENAeTCs CTYyI€HTOM B POU3BOJIHON (opMme.

[To oxOHYaHMU BBIMIOJHEHUSI HKCIIEPUMEHTA CTYAEHTHI TOJKHBI PUBECTU CBOE pabouee
MECTO B MOPSAJOK U BBIMBITH UCTIOJIB3yEMYI0 XUMHUYECKYIO nocyay. [locie aToro pabouee mecto
C/laeTcsl TMPeroAaBaTeNIi0 WM JIAOOPAHTY W B JIAOOPATOPHBIA KypHad CTyJIEHTa CTaBUTCA
OTMETKa O BBIMIOJHEHUHU AHKCIEPUMEHTAJIbHOW YacTH JIabopaTOpHOW paboThl ¢ 00sS3aTelbHBIM
yKa3aHHEM JaThl €€ BBITOIHEHUSI.

AHAaJM3 N0JIyYeHHBIX Pe3yJbTATOB U (pJOPMYJINPOBKA BHIBO/IOB

MoxeT BBIIOIHATHCS KaK caMOCTOsITeNIbHAs paboTa CTyJIeHTa JoMa, MU 0 KOHTPOJIEM
IpenojaBaTesisi B TeUCHHE BPEMEHH, BbIIEJICHHOTO Ha JJabopaTopHble pabOThl WM B XO/€ MHOU
KOHTAaKTHOM paboThl ¢ mpenoaaBaresneM. CTyAEHTHI JOJDKHBI BBIIOJHUTH BCE HEOOXOAUMBIE
pacyeTbl COIJIACHO METOJUYECKHMM YKa3aHHUAM K BBIIOJHEHHIO JabopaTopHbiX pabor. B
71a00paTOPHOM XKypHaJe MPUBOAATCS BCE HEOOXOIMMBIE pAacyeThl C YKa3aHHUEM pa3MEepHOCTEH
MOJlyYEHHBIX BEJIMYMH, a Takke BCce IpauKu M PHUCYHKH B COOTBETCTBUU C TpeOOBaHUS
71a00paTOPHOTO MPAKTHKYMa.

B cnyuae, ecniu B xone nabopaTopHOW pabOThl MMEET MECTO MPOTEKaHWE XUMUYECKUX
peaxiuii, Bce OHU JOJDKHBI OBITH 3amHMCaHbl B Ja0OPAaTOPHOM KypHaje B MOJIEKYJISAPHOM,
MOJIHOM UOHHOM U COKPalIeHHOM MOHHOM BHJIE.

Jlanee Ha OCHOBAaHUM IOJIyUYEHHBIX PE3YyJbTATOB CTYJEHTHI TOJKHBI chOpMyITUpOBATh U
3anucaTth BBIBOJ, KOTOPBIN JTOJKEH ObITh COTJIAaCOBAH C 3asBJIEHHBIMM LIEJSIMU W/WIIW 3aJja4aMu
nabopaTopHoil pabGoTbl. BpIBOA 1OMKEH coxepkaTh HEOOXOAMMYIO  KOJMYECTBEHHYIO
nHdOpMaIIHIO.

[Ipy moOAroTOBKE K 3amMTE JIAOOPATOPHOW pPabOTBI HEOOXOAWMO OTBETUTh Ha
MpEeJIOKEHHBIE KOHTPOJIbHBIE BOIMPOCHI, KOTOPHIE HMEIOTCS IMOCHe KaKIoM JiabopaTopHOU
pabotel. Oco0oe BHUMaHHE B XOJ€ TEOPETUYECKON MOATOTOBKU JOJDKHO OBITH OOpalieHo Ha
MOHUMaHWEe (U3UYECKOW CYIIHOCTH HM3Y4YaeMBIX MPOIEccOB. J[Is CaMOKOHTPOJS B KakIOW
paboTe mpuBEICHBI KOHTPOJBHBIE BOIPOCHI, Ha KOTOpble OO0yyaromuiics o0si3aH JaTh YETKHUE,
MIPABUJIbHBIE OTBETHI.

3amura JadopaTtopHoi padoThl

3ammTa J1abopaTopHBIX padOT MPOUCXOIUT B BUAE coOECeI0OBaHMUs C TIPEMoaBaTesieM 1Mo
nabopaTopHOil pabore ¢ 00s3aTeNbHON MPOBEPKON MpenogaBaTeieM JIa0opaTOpHOTo KypHaia
cryneHTa. Jlns ycmemHoW 3amuTthl JabopaTopHON paboThl CTYIAEHT AOMKEH MPEeJOCTaBUTh
71a00paTOPHBIA KypHai, O(QOPMIIEHHBIH B COOTBETCTBHUH C YCTaHOBJIGHHBIMH TPEOOBAHUSIMHU,
BKJIIOYAsl HAJTMYME OTMETKU O BBIIOJIHEHUHU SKCIIEPUMEHTANIbHOM YacTu paboThl. B xone ycTHOU
Oecenpl ¢ MperojaBaTelieM CTYACHT JOJDKEH IMPOJEMOHCTPHPOBATh 3HAHME LENed W 3a1ad
BBITIOJITHCHHONW pa0OThI, 3aKOHOB, KOTOpHIE JIS)KAaT B OCHOBE HAOJIIOJaeMbIX B X0J€ pabOTHI
SIBIICHU, TIPOJEMOHCTPUPOBATh YMEHUE AaHATU3UPOBATh MOJYUYCHHYI0 MH(POpPMAIMIO U JeNaTh
Ha ee OCHOBE BBIBOJIbI. B 3TOM cityuae B 1a00paTOpHOM KypHajie Ha COOTBETCTBYIOIIEH paboTte
CTaBHUTCSl NTOMETKA «3a4T€HO», POCIHCH MPETNOAABATENs, MPUHSIBIIETO padOTy, U JaTa 3aIIUThI
pabotsl. Ilocne storo maGoparopHas paboTa CUMTAeTCs BBITOJTHEHHOW. Jlomyckaercs 3ammra
71a00paTOPHBIX pabOT UHAMBHIYAJIHHO MM B COCTABE MAJBIX TPYI O0YYaIOLIUXCS, COBMECTHO
BBITMIOJHABUINX JaHHYIO padoTy.

CamocrosarenbHas paboTa Hapsay C ayAWTOPHOM MPEICTAaBISCT OJHY M3 Ba)XXHEUIIMX
dbopm yuebHOTro Tporecca. CamocTosTeNnbHas paboTa — 3TO IUTaHUpyeMasi paboTa CTYJEHTOB,
BBITIOJIHSIEMAsT TI0 3aJaHUI0 M MPHU METOAWYECKOM PYKOBOJCTBE IIperojaBatelisi, HO 0e3 ero
HermocpeAcTBeHHOTo ywactus. CamocTosTenbHass paboTa mpeAHa3Hau€Ha HE TOJBKO s
OBJIA/ICHUS TIPECTABICHHON TUCIUIUTMHOM, HO U 171 (HOPMUPOBAHMS HABBIKOB pabOThI BOOOIIIE,
B y4eOHOH, Hay4dyHOH, MpodheCcCHOHATBLHON NeATebHOCTH, CIOCOOHOCTH MPUHHUMATh Ha ceOs
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMBbl, HAXOAUTh MPABUIbHBIC
pelIeHus U T.1I.



B ocBoeHun AUCHUIUIMHBI UHBAJIMAAMU W JIMAMU C OTPaHUYCHHBIMU BO3MOXXHOCTIMU
3I0POBBSl  OOJIBIIIOE 3HAYCHHUE WMEET WHIWBHIyalbHas ydeOHas padoTa (KOHCYIbTAIlUU) —
AOMOJIHUTCIIBHOC PA3BACHCHUC y‘-ICGHOFO Marcpurajia. I/IHI[I/IBI/II[yaHBHBIG KOHCYJIbTalUU 110
NpeMETy SIBIISIOTCS BOXKHBIM (DaKTOPOM, CIIOCOOCTBYIOUIMM WHAMBHIyaTH3allMA OOyUYCHHS U
YCTAHOBJICHHIO BOCHHTATCIIBHOTO KOHTAaKTa MCXKAY [MPENoAaBarCiicM U 06yan0H_[I/IMC$I
WHBAJIUIOM HITH JIUIIOM C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbSI.

7. MaTtepuabHO-TEXHHYECKOe o0ecneyenne no JUCHUuIInHe (MOAYJII0)

HaumenoBanue cnenmanbHbIX OCHAaIEHHOCTH CIIeNNATbHBIX [epedeHb MUIEH3NOHHOTO
MIOMEILECHUI OMEIICHUH IpOrpaMMHOI0 o0ecneyeHus!

VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
NIPOBEJCHUS 3aHATHH JeKuoHHOro | TexHuueckue cpencrsa odyuenus: | Microsoft Office
TUIIA 9KpaH, NPOEKTOP, KOMIBIOTEP
VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
IIPOBECHUS IPYIIIOBBIX n | Texunueckue cpeacta odyuenust: | Microsoft Office
WHIUBUIYAIbHBIX KOHCYJIBTAIMH, | 3KpaH, MPOEKTOP, KOMIIBIOTEP
TEKYIIEero KOHTPOJIS u
MIPOMEXYTOYHOM aTTeCTAlNU
Y4eOHbie ayIUTOPUHN st | MeGenb: yaeOHas Mmebennb Microsoft Windows;
IpoBeNieHusT 1abopaTtopHbIX pabot | TexHmueckue cpenacTBa oOyuenus: | Microsoft Office
(ayn. 345C u 139C) MEPEHOCHOE MYJIbTHMEIUHHOE

obopynoBaHue (HOYTOYK,

HPOEKTOP)

Oo6opynoBanue:

CHeLaIn3upOoBaHHas

nabopatopHas  MeOenb  (CTOJIBL,
CTyJbs, WKAa(bl IS PEaKTHBOB M
o00opyoBaHus, BBITSDKHBIC
mkadbl), CpeACTBa  TOKapHOH
0€301MacHOCTH W OKa3aHHs MEePBOM

MEIULMHCKOM TIOMOIIIH,
XUMHAYECKas mocyna u
obopynoBanue, CymWIbHBINA mIKad,
JJIEKTPOIUIUTKA — 2 TIT., BECHI
nabopatopueie — 1 1T, BECHI

AHATUTHYECKHE — 2 T, TEPMOCTAT
BO3AYyIIHBIA — | T, noHomep-pH-
METp — 3 IIT, MEIIAJKHU MarHUTHEBIC
— 3 mT., W3MEpPUTEIh UMMHUTAHCA
E7-21 — 4 mT, WCTOYHUK TOKa
uMmnynascHeid  B5-50 — 3 i,
KOHIYKTOMETP - 1 T,
MYJIBTHMETPHI YHUBEpCalbHBIC
HacCTOJIbHBIE — S5 1T, MICHUKep
naboparopubiii — 2 mT; [1K-3 mr.,
XUMHYCCKHE PCAKTUBBL.

Jis  caMoCTOSATENbHOW — pabOThl  OOyYarOLIUXCS — IPEAYCMOTPEHBl  MTOMELICHHUS,
YKOMIUIEKTOBAaHHBIE CIICIIMATM3UPOBAHHON MeOEebIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOW C
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «/HTepHEeT» M o0ecreueHueM JO0CTyna B AIIEKTPOHHYIO
nH(})OPMaAMOHHO-00Pa30BaTENBHYIO CPETy YHHBEPCUTETA.

HaumMenoBanue noMemeHni s OcCHaILEHHOCTD ITOMEIEHUH ISt [epedeHpb NUIIEH3NOHHOTO
CaMOCTOSATENILHOM paboTHI CaMOCTOSITEIILHOM paboTHI HPOTrPaMMHOT0 00ecreYeHUs
oOyyaromuxcst oOyyaromuxcst

[Momemenune i camocTosATeNbHOM | Mebenb: yueOHas mebenb Microsoft Windows;

pabotsl oOy4atomuxcs (uutaneHblil | Kommuiekt — cnenmanusupoBaHHoi | Microsoft Office

3a1 Hayunoli Oubianorexku) MeOeI: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTE€PHAs
TEXHHKa C IOJKIIOYCHHEM K
WHGOPMAIIMOHHO-




KOMMYHHKALIHOHHOH ceTH
«/HTepHeT» M NOCTymOM B
NIEKTPOHHYI0  MH(OPMALOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHON  OpraHM3aluH,
Be0O-KaMepbl, KOMMYHHKaIMOHHOE
o0opynoBanue, oOecIeUHBarOIICe
JOCTYl K  CEeTH  HHTEpHeT
(mpoBoaHOE COETUHEHUE u
OecrpoBOJHOE  COCIUHEHHE IO
texHonoruu Wi-Fi)

TToMenienne mIsi caMOCTOSATEILHOM
paborst  obyuaromuxcs  (400c,
401c, 431c, 329¢)

Meoberb: yuebHas MeOeib
Kommiexkt  cnenumann3upoBaHHOMN
MeOeNn: KOMITbIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEepHAS
TEXHHKa C MHOAKIIOYEHHEM K
HH(OPMAITMOHHO-
KOMMYHUKaLMOHHON
«/HTepHET» W JOCTyIOM B
JJNIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa30BaTEeIBHYIO cpeny
00pa30oBaTeNbHON  OpraHH3alluHy,
Be0-KaMepbl, KOMMYHHUKAI[HOHHOE
o0opynoBanue, oOecIeUHBarOIICe
JOCTylm K  CETH  HHTEPHET
(mpoBoIHOE COCIMHEHNE u
OecrpoBOHOE  COCTUHEHHE O
texHogorun Wi-Fi)

CETH

Microsoft Windows;
Microsoft Office




