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Pa6ouas mporpamma o puctmmuinae « CTpyKTypa U CBOHCTBA IIEKTPOXUMUYECKUX TTO0-
KpBITUH » HampasiaeHus moarotoBku 18.04.01 «Xumudeckasi TEXHOJIOTHsI, MPODUIIH
«XuMHUYecKas TEXHOJIOTHUSI KOMIIO3UIITMOHHBIX MAaTEPUAJIOB U TIOKPBITUI» COCTABIICHA B
COOTBETCTBHUH C TpeOoBaHUsIMU DeiepaibHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOIO
cTaHjapTa Boiciiero oopaszoBanus 18.04.01 «XuMuueckas TEXHOJIOTHS, YTBEPKICH-
HBIM npuka3zoM MunoOpHayku Poccuu ot 07.08.2020 Nel0.

PaGouas nporpamma:

o0cy:KIeHa W PeKOMEHJI0BaHA K YTBEPXKICHUIO penieHueM Kadeapbl
«Texnomoruss u  000pyHOBaHHE XUMHUYECKHUX, HEPTEra3oBbIX U  MHIIEBBIX
Mpou3BOACTBY» OT «14» mast 2026 r., mpotokos Ne 11.

3apenyromnuii kapeapoit TOXII \.L'i-sw-aﬂ«_ /JleBkuna H.JL./

ono0pena Ha 3acemanuu YMKH ot «15» mas 2026 r., nporokos Ned

IIpencenarens YMKH SaLrswires [Texmna HJL/



1. Henau u 3ax1a41 0CBOCHUS AUCHUIIIIMHBI

Ilenp mnpenopaBaHusl AMCUMILIMHBL (OPMUPOBAHME 3HAHMW IO IpoLEccam
BO3HUKHOBEHUS U POCTa METAIIMYECKOM (Pa3bl B yCIOBUAX AJIEKTPOJIN3A, CTPYKTYpE H
CBOMCTBaM (POPMUPYIOMIMXCS DJIEKTPOXUMUUECKUX MOKPHITHI.

3ajaun N3y4eHUs AUCIUIUIMHBL

- OCBOCHHE TEOPETUUECKUX OCHOB IPOLECCA 3apOIbIIIE00pa30BaAHUS;

- OCBOCHHE (paKTOPOB, BIMSIOMIMX HA KUHETUKY AJIEKTPOKPUCTAIIIN3ALNHN, CTPYK-
TypYy U CBOMCTBA IOKPBITHH;

- O3HAKOMJIEHME C METOJAMH M3YYEHUs CTPYKTYPbI U CBOMCTB JJIEKTPOXUMHYE-
CKMX IOKPBITHH.

2. Mecto aucuuniimubl B ctpykrype OIIOII BO

Huctumnuaa M.1.2.6. «CTpykTypa U CBOMCTBA AJIEKTPOXUMUYECKUX TMOKPBITHII
oTHocHuTCs K BapuaTtuBHOM yactu bioka 1 OIIOIT BO no nanpasnenuto 18.04.01 «Xu-
Mudeckass TexHoiorus». s ee ocBoeHUS HEOOXOAUMBI 3HAHUS IO JUCIHUILIMHAM
y4eOHOro IJIaHa MOArOTOBKM OakanaBpoB: «Dusuka», «O01as U HeopraHuyeckas Xu-
MU, «AHaIMTHUYECKas XUMUS», «Puszndeckas xumusn», «Komnonnnas xumus», «Du-
3MKO-XMMHWYECKHE METOJbI aHAIM3a», a TAKKE MO JUCLUUIUIMHAM MAaruCTepCKOM MOJro-
TOBKM: «IIpHOpPUTETHBIE 3JEKTPOXUMHUUECKHE TEXHOIOTUN», «IHCTpyMEHTaIbHBIE ME-
TOJBI UCCIIENOBAHNS B XUMUYECKOU TEXHOJIOTHI.

3HaHus, NOJyYEHHbIE 00yYaromuMucsa no aucuuiuinie «CTpyKTypa U CBOMCTBA
ANEKTPOXUMHUYECKUX TMOKPBITUI», Pa3BUBAIOTCA M YIIIyOJSIOTCS B JajJbHEHIIEM IpHU
M3YYEHUU CTYJCHTaMU MPOPUIbHBIX JUCLMIUIMH, IPU NPOXOKACHUHU NpakThK u ['MA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHHUS JUCHUILINHBI
W3ydeHnne AUCIMILTUHBI HalpaBlieHO Ha (opmupoBanne kommneTeHuu [1K-2:
[IK-2 - Cnocoben k mpoBeneHuro paboT mo o0paboTKe W aHalW3y Hay4dHO-
TEXHUUYECKON MH(POpMAIK U PE3yJIbTaTOB UCCIIET0BaHUS.

[lepedens IaHUPYEMBIX PE3YJIBTATOB 00YUYEHUS 110 JUCITUTIIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yIbTaTaMU OCBOCHHS 00pa30BaTEIbHOM MPOTPaMMBbI

Kon un naumenoBanue oduenpo- | Koxa v HamMeHOBaHHME MHAMKATOPA TOCTUKEHUS
(dbeccnoHanbHOW KOMIIETEHIIMH o01enpodeccHoHaIbHON KOMIIETEHIIUN
[TK-2. CiocobGeH kK mpOBEICHUIO N-4px-, Mcnonb3yeT coBpeMeHHbIE PUOOPHI U
paboT 1Mo 06paboTKe U aHATU3Y METOUKH, MO3BOJISIFOIIME TTPOBECTU HUCCIIEI0Ba-
HAYYHO-TEXHUUYECKON MHPOpPMAIMK | HUSI CTPYKTYPBhl U CBONCTB 3JIEKTPOOCAKIAEMBIX
Y PE3yJIbTaTOB UCCIEA0BAHUS HOKPBITHM, MPOBOIUT SKCIIEPUMEHTHI, HCIHbITa-

HUs,, 00pabOTKy M aHaJu3 MOJYYECHHBIX Pe3yiib-
TaTOB.




Kon n HaumeHOBaHUE MHAMKATOPA
JOCTHXKEHUS o01Ienpodeccro-
HAJIbHON KOMITETEHIINH

HaunmenoBanue nokaszaTesns olieHUBaHus (pe-
3yJIbTaThl 00yUYEHUs MO TUCIUIUINHE)

N-4pk, Wcnonb3yeT coBpeMeH-
HbIe MPUOOPHI U METOJIUKH, MO3BO-
JSIOIIAE TPOBECTU HCCIEAOBAHUS
CTPYKTYpbl M CBOWCTB 3JIEKTPO-
OCaXJAa€MbIX MOKPBITUW, TPOBOAUT
OKCIIEPUMEHTHI, UCTIBITAHMS, O0pa-
OOTKYy W aHajau3 MOJY4YEHHBIX pe-
3yJIbTATOB.

3HATb.:

OCHOBHBIE TOJIOKEHUSI TEOPUM BJIECKTPOKPUCTAI-
JIU3aIuU, METOJUKA W TIPUOOPHI, TO3BOJISIONINE
MPOBECTU HUCCIEAOBAHUS CTPYKTYpPbl U CBOWCTB
AJIEKTPOOCAXKAAEMBIX TTOKPBITHIA;

YMeTs.

OCYIIECTBIISITh PYKOBOJICTBO MPOBEICHUEM KOM-
IJIEKCHBIX HCCIICIOBAHUI TpU  pa3paboTke U
W3YUYECHUH IICKTPOXUMUUYECKUX MMOKPBHITUH;
Baanern:

HaBBIKAMHU OPTAaHU3AIMA W TIPOBEICHHUS JKCIIe-
pUMEHTaJIbHOM PabOThI, 0OpabOTKM W aHaIu3a
MOJIYYCHHBIX PE3yJIbTATOB.

4. O0beM JMCHUILIMHBI M BUAbI Y4eOHOH padoThI

ouHan hopma 0dyueHusn

aKaJ.4yacoB
Bup yueOHol gesiTenbHOCTH 110 CeMeLTpaM
Bceero
3ceMm.

1. AyauTOpHBIE 3aHATHUS, YACOB BCErO, B TOM YHC- 48 48
Je:
* 3aHATHS JICKIIMOHHOTO THIIA, 16 16
* 3aHATHS CEMHUHAPCKOTO THUIIA: - -
MIPAKTUYCCKUE 3aHIATHS - -
1ab0paTOPHBIE 3aHATUS 32 32
B TOM YHCJIe 3aHATHS B (OpME IPAKTHUCCKOMN TTOATOTOB-
KU B B
2. CamocTosTenpHas paboTa CTyJIEHTOB, BCETO 96 96
— KypcoBasi paboTa (IIpOeKT) — —
3.ITpoMexxyTOUYHas aTTeCcTalus:
9K3AMEH, 3a4en C OYeHKOU, 3auem HK3aMCH
O0BeM QUCLMIUIMHEI B 3a4E€THBIX €IUHUALIAX 4 4
OO0beM OUCHHIUIMHEI B aKaJl. Yyacax 144 144

5. CopepxxaHue JUCUUILIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM C YKa3aHUEM
KOJIMYECTBA aKa[IeMUYEeCKUX YaCOB M BUI0B YUeOHbIX 3aHATHH




5.1. Conep:xkaHue Q¥ CHUNINHBI

Tema 1.2mekTpoKpUCTaNIN3aLNASI METAJUIOB

Cranun nporuecca 3JIeKTPOOCaKICHHUS METAJIJIOB Ha KUJKHUX U TBEPIBIX KAaTO-
nax. O6pa3zoBaHre KpUCTATUIMUECKHX 3a- popliiel (Hykieanus). MexaHu3Mbl
nykieanuu: @onsMepa- Bebepa, @panka- Ban-nep-Mepse, Ctpanckoro- Kpacranosa.
Kunernka maccoBoi HykJieanuu. AHaau3 TUNA HyKJI€alu METOIOM MOTEHIIMOCTATH-
YECKUX KPUBBIX.

Tema 2 Poct kpuctaimioB mpu anektponnse .PopMUpOBaHUE CILIOMIHBIX TOKPBITUH.
Xapakrep pacTyliel IOBEPXHOCTH: CJIOU, CTYIIEHH, U3JIOMBL. BisHue cocTaBa 3JeK-
TPOJUTA HAa (POPMUPOBAHUE CIUIONTHBIX MTOKPBHITUH.

Tema 3 CtpyKTypa U CBOMCTBA AIEKTPOJIUTHUECKUX MOKPHITUH.

Knaccudukanus KpucTamInuyeckux CTPYKTYp JIEKTPOTUTHUECKUX MOKPhITHH. Jledek-
Thl KPUCTAITMYECKOTO CTPOCHMUS: JIUHEHHbBIE, TOBEPXHOCTHBIE. MaKpOCKOIIUYECKHUE Je-
(beKTbl MOKPBITUIA. JIUCTIEPCHOCTD MOKPBITHIM. TEeKCTypa METAIIIOB U CIIaBOB. AMOpP (-
HbIE IOKPBITUS. BiMsiHuE pekuMa 31€KTpOoIn3a, COCTaBa 3JIEKTPOIIUTA HA CTPYKTYPY
KPUCTAJUIMYECKOTO OCaJKa.

Tema 4 Metoabl U3ydeHUs: CTPYKTYPbI SJEKTPOIUTUYECKOTO OCATKA.

Hcnonb3oBaHuE 2IEKTPOHHON MUKPOCKOIUU NPH W3YyYEHUU MOP(OIOTUU 3NEKTPOIIU-
TUYECKHUX OCAKOB. AHAIIU3 CTPYKTYPBI U COCTAaBa 0CaJKa METOAOM PEHTI€HOBCKOM
audpakToMeTpu. PeHTreHo(IyopecleHTHbI METO/ aHAJIM3a COCTAaBA MOKPBITHS U
Marepuana MnoiokKu. JIocTOMHCTBA U HEAOCTATKH METOIOB

TemaS. OU3NKO-XUMUYECKUE U MEXAHUYECKUE CBOWCTBA JJIEKTPOIUTUYECKU OCAXKIEH-
HBIX ITOKPBITHI

B3auMocCBA3b CTPYKTYpBI MOKPBITHM U CBOMCTB OCAIKA:

-MUKPOTBEPAOCTh, IEPOXOBATOCTh, KOPPO3UOHHAS CTOMKOCTh U Ap. BinusHue cocra-
Ba DJIEKTPOJIUTA, PEKUMA JIEKTPOJIM3a HA COCTAB M CBOKMCTBA (POpMUPYIOIIErocs mo-
KPBITHUS

5.2. Pa3aennl, TeMbl JUCHUIIMHBI M BUABLI 3aHATHH
ouHnas popma odyuenusn



Bunp! 3anatuii, Bkitovas camocrosarens- | Kox unau-
HYI0 pabOTy CTYJIEHTOB (B aKaj.Jyacax) KaTopa J0-
HaumenoBanue pazne- 3aHATHS 3aHATHS Ce- camoc- CTHKEHUS
Ne | ya, TEMBI IUCHUIIIIMHEL | JICKIIMOHHO- | MUHAPCKOTO | TOSATEIb- | KOMIIETEH-
n/ ro THUIa TUIA / U3 HUX | Has pabo- 1005051
i B (hopme Ta
npaKThye-
CKOM MOATO-
TOBKH
1. | Temal. DnekTpokpu- 4 - 20 NI-4nx-
CTaJUTM3aIisl METaJIOB.
2. | Tema 2. Poct kpucran- 2 16 N-4nx.
JIOB TPHU 3JIEKTPOIIHU3E.
dopMupoBaHue
CIUTOLTHBIX TOKPBITUH.
3 | Tema3. CtpykTypa u 4 20 N-4k-o
CBOMCTBA AJIEKTPOJIHU-
TUYECKUX TTOKPBITUH.
4 | Tema 4. Meroasl u3y- 3 20 NI-4nx.
YEHUSI CTPYKTYPHI dJICK-
TPOJIUTUUECKOTO OCAJI-
Ka.
5 | Tema 5 du3uko- 3 20 NI-4mx
XUMUYCCKUE U MEXaHHU-
YECKHE CBOMCTBA DJIEK-
TPOJIUTHICCKU oca-
KIEHHBIX TTOKPBITHH.
Uroro 16 96

5.3. IlepevyeHb NPaKTUYECKUX 3AHATHH
Ipaxmuueckue 3anamus He npedycmMompeHul




5.4. IlepevyeHn 1a0OpPaTOPHBIX padoT

No
/o

HaumenoBanue pasneina, TeMbl
TUCIUTLIINHBI

HaunmenoBanue nabopaTtop-
HOTO 3aHATHS

O06beM JAUCTTHUITIINHBI
B aKaJl. 4acax

ouHas ¢opma oOyde-
HUS

Tema 1.OnekTpokpucrammn3anus
METaJJIOB

IHoTeHmMOCTAaTHYECKUIT METOT
HCCIEI0OBAaHNI MEXaHU3Ma 3a-
poIbIIe00pa3oBaHuUs

8

Tema 2. PocT kxpucTaljioB Ipu
anektponuze. PopmupoBaHue
CIUIOIIHBIX OKPBITHA.

9JI6KTpOOC&)KI[CHI/I€ MCTAJIJIOB
B TaJIbBAHOCTATHUYCCKOM pPC-
KUMC DJJICKTPOJIN3aA. OHpGI[C-
JICHUC BbIXOI4 IIO TOKY, IICpC-
HAIIPSOKCHUA IIpOLCCCa, aHa-
JIN3 MOp(l)OJIOFHI/I ITOBCPXHO-
CTH

Tema 3 CtpyKTypa u CBOWCTBa
ANEKTPOJIUTUUECKUX MMOKPBITUI

BinmsiHue pexuma d5eKkTponun-
3a, COCTaBa AJICKTPOJIUTA Ha
CTPYKTYpPY TaTbBaHUYECKOTO
ocazka. (Mcmonp3oBanue He-
CTallMOHAPHOTO AJIEKTPOJIN3A ,
10(ha30BOT0 OCAKICHUS ME-
TaJIJIOB).

Tema 4. Metoapl u3ydeHus
CTPYKTYPBI AIEKTPOIUTHICCKOTO
ocajka.

Mopdonornueckuii aHaau3
AJIEKTPOIIUTUYECKU OCAXKIEH-
HOT'O TIOKPBITHS.

Tema 5. Mopdosornueckuii ana-
T3 DJEKTPOJIUTUYECKH OcCa-
YKJIEHHOTO MMOKPBITHS.

BimsiHue pexuma 3iaekTponu-
3a Ha CTPYKTYpPY U KOPpPO3H-
OHHYIO CTOMKOCTb raJbBaHU-
YECKOI'0 IOKPBITHS




5.5. 3agaHus QI CaMOCTOATEIbHON PadOThI CTY/ICHTOB

Ne
/o

HanmenoBanmne pasaciia,
TEMBI AUCLHUITIINHBI

3agaHus, BOIPOCHI, ISl CAMOCTO-
ATEIBHOIO N3Y4YEeHHUS (3aJaHU)

OO0beM QUCIHUIIMHEI B aKal.

gacax

O4YHasi1

dhopma
00yJeHus

OYHO-
3a04Has
dbopma 00y-
YeHwUsI /
UITY (mpu
HaJIM4YUN)

3a049Hasn

dbopma
o0y4eHUs]
/ UITY

(pu
HaJTUYHH)

Temal. DIIEKTPOKPHU-
CTaJIIM3alUsl METAJIJIOB.

DJIEKTPOAHBIN MOTeHIan. Pas-
HOBECHBIM, CTAalMOHAPHBIA I10-
TEHIUAJbI. [lepenamnpsokenue
npouecca. [TonspuszaunoHHbIE
kpuBble. [lonspuzyemocts. Tep-
MoAuHamMuKa Hykieanuu. Hykie-
anusi TOMOTEHHAas, TeTePOTreHHasl.
CBsi3b  CBOOOIHOHN SHEPrHH TpU
o0pa3oBaHUM TPEXMEPHOTO 3apo-
JbIIIAa C YIAEIHHOM IMOBEPXHOCT-
HOM CBOOOIHON

20

Tewma 2. Poct xpucran-
JIOB TIPH 3JIEKTPOJIU3E.
DopMHUPOBAHHE CILIONI-
HBIX MOKPBITHM.

OcoOenHoctH ¢dbopmupoBaHus
CIUIOIIHBIX OCAaJKOB JIETKOILIAB-
KHX MCTaJJIOB: CBHHIIAQ, IIWMHKA,
KaIMHS U Jp. DJICKTPOKPHCTAII-
mu3anus  cmiaBoB. CHocoObl
COJIMIKCHHS 3JICKTPOIAHBIX IOTEH-
[[UAJIOB TPH DJIEKTPOOCAKICHUU
CIIJIABOB

16

Tema 3. CrpykTypa u
CBOMCTBA DJIEKTPOJIUTH-
YECKHUX MOKPBITHH .

ITonukpuCTaININYECKUA  OCAJOK.
JledexTbl ynmakoBKM KpHCTaJIH-
YECKOM pemeTku. J[BOMHUKOBBIE
rpaHullpl B Kpucramie. BiousHue
COCTaBa JIEKTPOJIUTA U PEXHUMaA
AJIEKTpPOJIM3a Ha  0o0pa3oBaHME
JIBOMHUKOB. ToueuyHble AE(PEKTHI.
Hucnokanuu. Tekcrypa. Tekcry-
pa crutaBoB. IIpumecu B raibBa-
HUYECKUX ocalakax. HeomHopon-
HOCTb IIOKPBITHS.

20

Tema 4. Metonbl u3yde-
HUSL CTPYKTYpbI 3JEK-
TPOJIMTUYECKOTO OCAKA.

Metoabl U3y4eHUS CTPYKTYphI
raJbBaHUYECKOTO OCA/Ka: CBETO-
Bas MUKPOCKONMs, MpPOCBEUYHBa-
I0IIasi DJIEKTPOHHAs MHKPOCKO-
s, PEHTTeHOBCKas IU(PaKTO-
METpHSI, PacTpoBasi dJICKTPOHHAsS
MUKPOCKOIIHSI, Oxe-
CHEKTPOCKOMUsA, (POTOIEKTPOH-
Hasl CIIEKTPOCKOIIHSI.

20




5 | Tema 5. Mopdomoruue- | OnpeneneHne  MeXaHUYECKUX 20
CKMH aHaJIMU3 JIEKTPOJIM- | CBOMCTB TaJlbBaHUYECKUX IIO-
THYECKH  OCAXJIEHHOTO | KPBITHI: IIEPOXOBATOCTH, Ojec-
MOKPBITHS. Ka, pAacTSHKEHUs, BHYTPEHHUX
HanpsHKeHUH, MPOYHOCTH CIET-
JICHHs MeTanjga ¢ OCHOBOM, M3-
HOCOCTOMKOCTH. CrocoOsl
onpeneneHus. Ob6opynoBaHuUe.
OnpenaeneHne TONIIMHBI TOKPHI-
TUS pa3pylIaloIMMU U HEpas-
pymarmmuMu Metoaamu. [lopu-
CTOCTh MOKPBITUS. DJIEKTpUUe-
CKM€ W MAarHuTHBIE CBOMCTBA
IIOKPBITUI

6. PacueTHo-rpadpuueckas padora
Pacuemno-epagpuueckas paboma ne npedycmompena

7. KypcoBas patora
Kypcosasa paboma ne npedycmompena

8. KypcoBoii npoekrt
Kypcosoii npoexm ne npedycmompen

9. KonrTpoabHas padora
Koumponvnasa paboma ne npedycmompena

10. OueHouHbIe cpeaCTBA JAJIA NPOBeIeHUS TEKYIIero KOHTPOJIS U MPOMEKY-
TOYHOM aTTeCcTAlMHU

B mporiecce ocBoeHusi 00pa3oBaTeabHON MPOrpaMMbl Yy OOy4YaromIerocss B XOze
n3ydeHus: aucuuIimHbl M.1.2.6 «CTpyKTypa U CBOMCTBA 3JEKTPOXUMUYECKUX MOKPBI-
THW» TODKHA chopMUpoBaThCs podeccronansHas komrerenmus [1K-2.

[IK-2 - CnocobeH k mpoBeneHHIO paboT Mo 00pabOTKe W aHalW3y Hay4IHO-
TEXHUYECKON MH(POPMALIMK U PE3YIbTATOB HCCIIETOBAHUS.

YPpOoBHU OCBOCHUSI KOMIIOHEHT KOMIIETECHITUI

CTYHCHI/I ypOBHCﬁ CO,I[Cp)KaTCJ'ILHOC OIIMCAaHHUEC OcHoBHBIC MpHU3HAKHU YPOBHSA OCBOCHUS KOM-

OCBOEHHS YPOBHS HeTeHI i
[Toporoserii (ymosne- | O0si3aTenbHBIA 11  BCEX | 3Haer:
TBOPHUTEITHHO) CTYACHTOB — BBIIYCKHUKOB | yacryqgo  OCHOBHBIE TIOJNIOKEHHS TEOPHH
By3a I10 3aBEPIICHHUIO OCBO-

DIJIICKTPOKpUucCrTajyim3anmu, MCTOJAUKU U IIpU-
ernst OIIOII BO POKp T, a p
60pI)I, IIO3BOJIAKOIIINC HpOBeCTI/I HcCcieaoBa-

HUA CTPYKTYPBI U CBOICTB SJICKTPOOCAKAAC-

MBIX HOKpBITHﬁ;




YMEET:

Ha MHUHHMMAJIbHO MPUEMJIIEMOM YPOBHE OCY-
HIECTBIISATH PYKOBOJCTBO MPOBEICHHUEM KOM-
IUIEKCHBIX HCCJEI0OBaHUI MpH pazpaboTke U

W3YYEHUH JIEKTPOXUMHUYECKHUX TTOKPBITHH;
BIIAJICCT:

Ha MUHUMAJILHO IPUEMIIEMOM YPOBHE
HaBBIKAMU OPTaHU3ALUH U IPOBEICHUS
HKCIEPUMEHTAIBHOIN paboThl, 00paboTKH
aHaJIM3a TOIYYCHHBIX PE3YJIbTaToB.

[IponBunyThIli  (XO- | [IpeBbIllicHUE  MHUHHMANb- | 3HaeT:
poI11I0) HBIX XapaKTEPUCTUK ChOop-
MHPOBAaHHOCTH  KOMIIETEH-
LW U1 BBITYCKHHUKA By3a

B JIOCTaTOYHOW CTENEHU OCHOBHBIE IOJIOXKE-
HUSL TEOPUU 3JIEKTPOKPUCTALIIU3ALNHN, METO-
VKA U TpUOOPBI, MO3BOJSIONIME MPOBECTH
UCCIIEJIOBAHMSI CTPYKTYPbl U CBOMCTB 3JI€K-
TPOOCAXKIAAEMBIX MTOKPBITHIA;

yMEeT:

Ha JOCTaTOYHOM YPOBHE OCYIIECTBIISTH pPY-
KOBOJICTBO MPOBEJIEHUEM KOMILIEKCHBIX HC-
CIIeIOBaHU TpH pa3paboTke M U3yYCHHUH

3JIEKTPOXUMHUYECKUX ITOKPBITHH;

BJIAJICCT:

Ha JOCTAaTOYHOM YPOBHC HAaBbIKaAMHW OpraHU-
3allMd M TPOBEACHUS 3KCIIEPUMEHTAIbHOU
paboThl, 0OpabOTKH U aHAIM3a MOJIYYCHHBIX
pE3yJIbTaTOB.

Bricokwuit (oTnmnyHOo) | MakcMManbHO BO3MOXKHAS | 3HaeT:
BBIPAXKEHHOCTh ~ KOMIIETEH-
LW, ypOBEHb BAXEH JUIA
CaMOCOBEPILICHCTBOBAHUS

OCHOBHBIE TOJIO)KEHUS TEOPUU DIECKTPOKPH-
CTAJUTM3AIlUU, METOJUKUA U TPUOOPHI, MO3BO-
JISFOLIME NPOBECTH UCCIEIOBAHUS CTPYKTYPhI
U CBOMCTB 3JIEKTPOOCAXKIAEMBIX TOKPBITU;
yMEET:

OCYILECTBJIATh PYKOBOJCTBO IPOBEACHUEM
KOMIUIEKCHBIX HMCCIICIOBAaHUN TpU pa3padoT-
K€ M W3YYECHHH DIICKTPOXHUMHUYECKHX MOKPbI-
THH;

BIIQJICET:

HaBbIKAMHU OpTaHU3allMM U MPOBEACHUS DKC-
MepUMEHTaIbHOU paboThl, 00pabOTKU U aHa-
7132 TIOJyYEHHBIX PE3YJIbTAaTOB.

JIJist OIIeHKW 3HAHUM, YMEHUN W HABBIKOB, XapaKTEPU3YIOIIHUX dTaIbl (HOPMHUPO-
BaHUSI KOMIIETEHIIMI B Tpoiiecce ocBoeHus1 qucuuiuinibl M.1.2.6 «CtpykTypa u cBOM-
CTBA 3JICKTPOXUMHUYECKUX MOKPBITUI» MPOBOAUTCS MPOMEKYTOUHASI aTTECTALUS B BUJIE



sk3ameHa. [Ipoieaypa olieHMBaHUS 3HAHUHM, YMEHU, HABBIKOB MO aAuciuiinae M.1.2.6
«CTpyKTypa U CBOMCTBA 3JIEKTPOXUMUYECKHUX MOKPBITHID YUUTHIBAET YCIEUIHYIO pabo-
Ty CTyJI€HTa Ha JIa0OpaTOPHBIX 3aHATUSX, BbioJlHeHue CPC u caavy sxk3ameHa.

PabGoTta Ha nmabopaTOpHBIX 3aHATUSX CUMTAETCS BBIIIOJHEHHOM, €clii 00ydaro-
IIUICS BBIMOJHUI SKCIEPUMEHTANIBHYIO YaCTh, KBAIU(PUIMPOBAHHO 00pabOTai momy-
YEHHBIE PE3YJIbTAThI, CJIIENIa] BBIBOJBI U OTYUTAJICA 0 TEOPETHUECKOMY MaTepualy ja-
6opaTtopHoit paboTel. CaMocTosITeNIbHAS pab0oTa CYUTACTCS YCHEIIHO BBHINOJIHEHHOM, B
CiIydae eciu mpopadoTaH TEOPETHUECKH MaTepuai Mo KakKIoh Teme (3aJaHus COOT-
BETCTBYIOT IYHKTY 9 paboueid nporpammel). Otuétr no CPC mnpeacraBisieTcss B BUIE
pedepara.

B konie cemectpa oOyd4aromuiicss OTBeYaeT Ha BOMPOCHI SK3aMEHAIIMOHHOTO
ounera mo u3zyyaemMomy Martepuainy. OleHHBaHHE OTBETa MPOBOIUTCS MO 4 OaIbHOIM
mkane. B kadecTBe KpUTEpHEB OICHUBAHHS HCIOJB3YIOTCS aHANU3 TIyOWHBI 3HAHUM,
yMeHue 000CHOBAaHHO, ApTYMEHTHPOBAHO OTBETUTh Ha MOCTABJIICHHBIA BOIPOC, MPUBE-
CTU KOHKpETHbIE npumepsl. [Ipyu onleHHBaHWUM 3HAHUN WCTIONB3YETCS WHAUKATOP KOM-
nerenimu [1K-2. TlpenBaputenbHas olleHKa 3HAHUN MPOBOJUTCS MO pa3pabOTaHHBIM
TECTaM.

DK3aMeH cJaeTcsl yCTHO, Mo OuiieTaM, B KOTOPBIX MPEACTaBIECHO 3 BomIpoca U3
nepeyHs «K3aMeHAlMOHHbBIE BOMPOChl». OIeHNBaHUE MPOBOAUTCS MO MPUHLHUITY «OT-
JIMYHO, XOPOILO, YAOBIECTBOPUTEIBHO, HEYIOBIETBOPUTEIIBHOY.

«OTIMYHO» CTaBUTCS, KOTJIa OOYYarOIIMIiCAd TJIyOOKO M MPOYHO YCBOUJ BECH
MIPOrpaMMHBIN MaTepHall, UCUEPIBIBAIOLIE, MOCIEI0BATEIBHO, TPAMOTHO M JIOTHYECKU
CTPOMHO €ro u3Jiaraet, TECHO YBSI3bIBAET TCOPHUIO C MpakTUKON. OOydarouiuiics He 3a-
TPYJHSAETCS C OTBETOM IpPH BUJIOM3MEHEHHMH 33JaHus, CBOOOJHO CIIpAaBIIsIeTCA C 3aja-
HUSMH, BIAJCET HABBIKAMHU U NPHEMaMH BBIOIHEHUS MPAKTHUYECKUX padboT, oOHapy-
KUBAET YMEHUE CaMOCTOATENIbHO 0000IIaTh U HU3JIaraTh MaTepuai, He JOMyCKas OIIU-
00K;

«XOopoI110» CTaBUTCS, KOTJa 00yYarolmuics TBEPAO 3HAET MPOTrpaMMHBIN MaTe-
puai, rpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOIyCKaeT CYyHIECTBEHHBIX HETOYHO-
CTEl B OTBETE Ha BOMPOC, MOKET MPABWIHHO MPUMEHSITh TEOPETUUECKUE TTOJIOKEHUS U
BIIaJICE€T HEOOXOIMMBIMU HABBIKAMU TPHU BHITIOJTHEHUHU TIPAKTUYCCKUX 3aJaHUN

«Y IOBNIETBOPUTENLHO» CTABUTCS, KOT/Ia O0YUYaIOIIUIACS YCBOUI TOJIBKO OCHOBHOM
Marepual, HO HE 3HAeT OTAEJbHBIX JETajeil, AOIYCKAeT HETOYHOCTH, HEAOCTATOYHO
npaBUJIbHbIE (POPMYJIUPOBKH, HapyLIAET MOCIEI0BATEIBHOCTh B H3JI0KEHUU MPO-
rPaMMHOI'0 MaTepuaia ¥ UCIBITHIBACT 3aTPYJHECHUS B BBHIMOJHEHUM MPAKTUUYECKUX 3a-
JTaHUH

«HeynoBneTBOpUTENBHO» CTABUTCS, KOTJIa OOYyYarolUiCs HE 3HAET 3HAYUTENb-
HOI YacTu MpOrpaMMHOTO MaTepHalia, AOMYCKAET CYIIECTBEHHbIE OUIMOKHU, C OONbIIH-
MH 3aTPYTHCHUSIMU BBITIOJHSAET MPAKTUYECKUE PaOOThI

Bonpocsl k 3k3aMeny
1. Craguu nporecca 3JEKTPOOCAKIECHUS METAUIOB HA JKUJIKUX U TBEPIBIX Ka-
TOJAX.
2. OOpa3oBaHue KPUCTAJUTMUECKUX 3apOJIbIIIeH (Hykieanus). MexaHu3Mbl HYK-
nearuu: @onbmepa-Bebepa, @panka-Ban-nep-Mepse, Ctpanckoro- Kpacranosa.



3. Kunernka MaccoBoil HyKJIeamum.

4. TepMoauHaMHKa HyKJI€AIUH.

5. Hyxkneanus roMmoreHHasi, reTeporeHHasl.

6. CBs3b CBOOOJHON HHEPrUM TMpU 00pa30BaAaHUU TPEXMEPHOTO 3apojblllia C
yACJIBHON MOBEPXHOCTHOM CBOOOIHOM dHEpTrHUeH

/. AHanu3 TUIa HyKJeallud METOJIOM MOTEHIIMOCTATUYECKUX KPUBBIX.

8. AHanu3 MexaHu3Ma 3apo/JIbIIe00pa30BaHusl TAIbBAHOCTATUYECKUM METOJIOM.

9. XapaKTep pacTyLiein NoBEPXHOCTU: C/I0U, CTYNEHUN, U3NTOMbI.

10. BamaHme cocTaBa 3N1eKTPOAMTA Ha GOpPMMPOBAHME CNNOLIHBIX MOKPbLITUNA.
11. MonMKpUCTAaNAMYECKU 0CcaaoK. [edeKTbl YyNaKOBKM KPUCTANIMYECKON pe-
LWETKMN.

12. JIBoifHMKOBBIE TPaHUIIbI B KpUcTajuie. BiausHue coctaBa AJeKTpoaUTa U pe-
KUMa AJIEKTPOIN3a Ha 00pa30BaHKUE TBOMHUKOB.

13. JlepexThl KpucTainyeckom pemeérku. Toueunbie nedeKTol. Juciokanuu.

14. Texcrypa. TUIBI TEKCTYD .

15. Ilpumecu B rajibBaHUYECKUX Ocaakax. HeoqHOpOJHOCTh MOKPHITHS.

16. B3auMocCBsA3b CTPYKTYPHI IOKPHITUN U CBOMCTB ocajnka. [loka3ars Ha npu-
Mepe MUKPOTBEPIOCTH, IIEPOXOBATOCTH, KOPPO3ZHOHHOW CTOMKOCTH.

17. BnusHue cocraBa 3JEKTPOJIUTAa HA COCTaB U CBOMCTBA (popMupyroIIerocs
MTOKPBITHS.

18. BausiHue pexuMa 3IeKTpoIn3a Ha CTPYKTYPY U CBOMCTBA TIOKPHITHS

19. Onpenenenne MEXaHMYECKUX CBOWCTB rajJbBaHUYECKUX MOKPBITUH: HIEpPO-
XOBaTOCTH, BHYTPEHHUX HAIpPsDKEHHUH, MPOYHOCTU CIEIJICHUS MeTalia ¢ OCHO-
BOM, U3HOCOCTOMKOCTH.

20. MeToMKu omnpenesieHUs] MPOYHOCTHU CIENJICHHUS METalljla C OCHOBOM, U3-
HOCOCTOMKOCTH.

21. OGopynoBaHKe, UCMOJIB3YEeMOE MPU U3MEPEHUH MHUKPOTBEPAOCTHU, U3HO-
COCTOMKOCTHU, IPOYHOCTH CLEIUIEHUS MaTepuaja ¢ OCHOBOM.

22. OnpenenieHre TONIIMHBI MOKPBITUS Pa3pyHIAIOIIMMUA U HEpa3pylIalomUMu
METOJaMHU.

23. Ilopuctocth mokpeITHs. CIOCOOBI OnpeeeHrs] TOPUCTOCTUITOKPHITHH.

24. DAEKTPOXUMUUYECKHE CITOCOOBI OIIEHKH KOPPO3HMOHHOW CTOWKOCTH MOK bI-
THH.

25. OnpeaeneHue MaccoOBOTO MOKA3aTeNst KOPPO3HUH.

26. DIEKTpUYECKUE U MAarHUTHBIE CBOWCTBA MOKPBITUH.

27. Vicnonp30BaHUE AJIEKTPOHHOW MHKPOCKOMHH TPH H3y4YeHUHU MOPQOIOTUU
AIIEKTPOJIUTUUECKUX OCAJIKOB.

28. AHanu3 CTPYKTYphl M COCTaBa OCajJika METOJAOM PEHTTEHOBCKOU AMGPaKTO-
METPHH.

29. PeHTreHO(TyOpECIIeHTHBI METO/I aHaJIM3a COCTaBa MOKPHITHS U MaTepHalia
MOJIJIOKKU. BO3MOXXHOCTH W HEOCTAaTKU METOJA.

30. MeToa pacTpoBOM 3IEKTPOHHOW MHKPOCKONMH U €ro HCIOJIb30BAHUE INPHU
M3yYEHUH TaTbBaHUYECKIX OCAIKOB.



IIpakTyeckue 3aaHus IJsl IK3aMeHa

3aganue 1 Bapuanter 1-3. Onpenenuts MEXaHU3M 3apojiblllic0O0pa3oBaHus MpU
ANEKTPOOCAKICHUHM METaJUla B TaJIbBAHOCTATUYECKOM pekuMe. JlaHHbIe MpeaocTaBs-
I0TCS MPETNOIaBaTEIIEM.

3aganue 2 Bapuantel 1-3. OnpeaenuTs nepeHanpsKeHne KpUCTAIUIM3alUN [IpU
ANEKTPOOCAKIACHUM MeTalljIa. JJaHHbIe MPeIOCTaBISIOTCS MIPENO0/1aBaTeIEM.

3aganue 3 Bapuantsel 1-3. OnpenenuTs nepeHanpsKeHHe Mpouecca IeKTpooca-
KIACHUS MeTaiuia. J[aHHbIEe TPEIOCTABIISIOTCS MPETOAaBaTEIEM.

3amanue 4 Bapuantsl 1-3. OxapakTepu30BaTh MEXaHU3M HYKJICALUU MIPU dJIEK-
TPOOCAXKACHUN METAIIJIA, HCIOJb3Ys SKCIIEPUMEHTAJIbHBIE TaHHbIE TTOTEHIIMOCTAaTHYe-
CKOT'0 HccieoBaHus. JlaHHbIE IPEAOCTaBIISIIOTCS IIPENOIAaBATEIIEM.

11. Y4yeOHO-MeTOANYECKOE O00ecIIeYeHre U CIUILTITUHBI

11.1. Pexomenayemasi Jureparypa

1. Teopetuueckas snekrpoxumusi: yueOHuk / A.Jl. Porunsan, K.M. Tuxonos [u
ap.]. - 2-e u3a., nepepad. u gom. - M. : Ctynenrt, 2013. - 496 c.

Ox3emiusipsl Beero: 10

2. Ponnyrun B.U. ®Ousukoxumusi MmoBepxXHOCTHU: ydyeOHUK-MoHOrpadus / B.U.
Pongyrun. - 2-e uzn., uctp. - Jonronpynusiit: M/ "Uatemnekt", 2011. - 568 c.

DK3eMIUIIPBI BCETro: 9

3. UBanoB, H. b. ®u3uka u Xxumusi MaTepraioB U MOKPHITUM: yueOHOe ocodue /
Hsanos H. b. - Kazans: U3narensctso KHUTY, 2017. - 320 c. - ISBN 978-5-7882-
2214-1. - Texct : snextponusii / OBC "Koncymnprant crymenta" : [caifr]. - URL:
https://www.studentlibrary.ru/book/ISBN9785788222141.html - Pexum poctyma : mo
MTOJITUCKE.

4. Canmem P.P. ®Ousnueckass XuMus: Hadajla TEOPETHUECKOM JIIEKTPOXUMHUU /
P.P.Canem. — M.: Komkuwnra, 2010. — 320 c.

5. Bunorpagosa, C. C. ®uznyeckue METOJIbl B HCCIEIOBAHUSIX OCAXKICHUSA U
KOppo3uu MeTajuioB : yueoHoe nocooue / C. C. Bunorpamnosa - Kazans : M3narenbcTBo
KHUTY, 2014. - 144 c. - ISBN 978-5-7882-1505-1. - Tekct: anexktpounsiii // 3bC
"KoHcynpTaHT cTyaeHTa": [caitT]. - URL.:
https://www.studentlibrary.ru/book/ISBN9785788215051.html - Pexxum poctyma : mo
MTOIITHCKE.

6. Jlykomckuii FO.S. ®u3nko-XxMMHUYECKHE OCHOBBI 3JIEKTPOXUMHH: y4EOHUK /
10.4. Jlykomckuit, FO. [I. I'amOypr. - 2-e usn., ucnp. - Jonronpynusii: U] "UuTen-
nekt", 2008. - 424 c.

DK3eMIUISIPBI BCEro: 9

7. 3amaun no snexkrpoxumun: yued. mocooue / E.B. Uennona, E.A. CaBenbeBa. —
Ourensc: U3n-Bo OTU (bunman) CI'TY umenu [Narapuna FO.A., 2023. — 82 c.

DK3eMIUISIpBI BCEro: 25

8. Teopernueckasi IMEKTPOXUMHUS: METOJAMUYECKHE YKa3aHUsA K J1abopaTopHOMY
npaktukymy / E.B.YUennosa, E.A. CaBenbeBa: — Dnrensc: U3n-sBo OTU (dbunman) CI'TY
umenu ["arapuna FO.A., 2023. — 56 c.



OK3eMIUTApBI BCero: 25

9. CamocrosiTenbHas paboTa CTYJIEHTOB: METOJIMYECKHE PEKOMEHIAIUU ISl CTY-
nentoB HanpasiaeHui 18.03.01 u 18.04.01 Bcex dopm oOyuenus/ E.A. Capennena, JI.H.
Onbmanckas, U.1. @ponosa — Durense: M3a-8o 3TU (punman) CI'TY umenu [Marapu-
Ha l0.A., 2023. - 37 c.

DK3eMIUISIPBI BCETO: 25

10. SAnemmoBa T.FO. Teoperudeckue M TEXHOJIOTMYECKHE OCHOBBI IMOTYYEHUS
KOMIO3UIIMOHHBIX JJICKTPOXUMHUYECKUX MOKPHITUNA: YueOHOoe mnocobue, mepepad. u
nom./ T.YO. SAAnemmoBa, H.JI. ConoBreBa, A.B. fkosneB: — Durensc: U3n-Bo 9TU (Ppu-
nuan) CI'TY umenu 'arapuna 10.A., 2022. — 60 c.

Dx3eMmIusipsl Beero: 30.

11. AnemmoBa T.1O. Jloda3oBoe ocaxkaeHne MeTajljia U €ro BIMSHUE Ha CKOPOCTh
M CBOWCTBA D3JIEKTPOOCAKIAEMOIO MOKpBITHS: MeTronnyeckue yKa3zaHusd K
nabopaTopHbiM  pabotam 1o Kypcam  «llpuoputreTrHbie  3JIEKTPOXUMHUYECKUE
TEXHOJIOTUNY, «TeopeTHuecKue OCHOBBI AJIEKTPOXUMHUYECKOTO OCAXKJIEHUSI METaUIOB U

CIUIaBOB» sl  cTylaeHToB HampasieHus 18.04.01 — Xumwuueckas TEXHOJOTHS,
«DNEKTPOXUMUUYECKUE TEXHOIOTUNY, «METOAbl UCCIIEIOBAHUS B DJIIEKTPOXUMHUMY IS
ctyaeHToB HampasieHus 18.03.01 - Xumuyeckas TexHoJsiorusa, «OCHOBBI

AIIEKTPOXMMUYECKOM TEXHOJOTMM» Uil CTylneHToB Hampasinenus 22.03.01 -
MarepuanoBeneHue u texaonorus marepuaios / T.1O. SlasimoBa, H.J. ConoBbeBa —
Ourensc: U3n-so OTU (punman) CI'TY umenu 'arapuna FO.A., 2022. — 16 c.

Ox3emIusapsl Beero: 30

12. SnemmoBa T.}HO. KoMmmo3umuoHHBIE JIIEKTPOXUMUYECKHE TOKPBITHSY:
Meronnueckue ykazaHus K jabopaTopHeiM pabotam mo kypcam «lIpuopurerHsie
ANEKTPOXUMUYECKUE TEXHOJOTUn», «TeopeTnyeckrue OCHOBBI AIEKTPOXUMHUYECKOTO
OCaXJCHUS METAJUIOB M CIUIABOBY» JUIsl CTyIEHTOB HampasineHus 18.04.01 —
XruMHUYECKass ~ TEXHOJOrus;  «OJIEKTPOXUMHUYECKHE  TEeXHOJoruw»,  «MeTomabl
UCCIICIOBAHMUSI B DJIIEKTPOXUMHHW»  JUIsl CTyJIeHTOB HampasieHus 18.03.01 -
XruMuueckasi TeXHOJIOTHsl, «OCHOBBI 2JIEKTPOXUMHUYECKOW TEXHOJIOTUU» JJI CTYJIEHTOB
HarnpasieHus 22.03.01 - MarepuanoBenenue u Texnosnorusi matepuanon / T.FO. Snbi-
moBa, H.J[. ConoBbeBa — Ourennc: M3a-so OTU (pumman) CI'TY umenu ['arapuna
I0.A.,2022. -20c.

Ox3emIusipsl Beero: 30

11.2 Ilepunoauveckue U3TaAHUA

1. TlepcnextuBHBIE MaTepuanibl, https://elibrary.ru/title about new.asp?id=7938.
- Hoctynubie apxusbl 2003-2020 rr

2. DU3UKO-XUMUS MMOBEPXHOCTH u 3amuTa METaJlJIOB,
https://elibrary.ru/title_about new.asp?id=26652.- loctynusie apxussl 2008-2020 rr
3 dusnka METAJJIOB u METAJIJIOBEACHUE,

https://elibrary.ru/contents.asp?titleid=8250. - JToctynusie apxuBbl 2003 -2020 rr



https://elibrary.ru/title_about_new.asp?id=26652.-
http://elibrary.ru/contents.asp?titleid=8250
https://elibrary.ru/contents.asp?titleid=8250

4. TanbpBaHoTexHHMKAa U 00paboTka moBepxHocTH. M3aarensctBo OO0 "T"anbBa-
Hotex" Pexxum noctyma: https://elibrary.ru/title about new.asp?id=7759 [octynHbie
apxuBbl 20051-2020rT.

5. XKypHan npukiagHON XHUMUHU. Pexxum pocrtyna:
https://www.elibrary.ru/contents.asp?titleid=7798 Hoctymnnsie apxubsl 2003 —2020rT.

6. W3Bectus Bhiciux yueOHbIX 3aBegeHui. Cepuss XuUMuUs U XUMUYECKas TeX-
Hostorus. Pexxum nmoctyma: https://elibrary.ru/contents.asp?issueid=942222  Jloctyn-
Hble apxussl 2000-2020rr.

11.3. HopmaTuBHO-TIPaBOBbIe AKTHI H HHbIE MPABOBbIE IOKYMEHThI

He UCNOTIb3YIOMCS

11.4 TlepeyeHb 3JIEKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB

1.YueOHO-MeTOIMUEeCKE MaTepuaibl Mo AucHUILinHe «CTpYKTypa U CBOMCTBA
AIEKTPOXUMHUYECKUX MOKPBTHI» (3JEKTPOHHBIA 00pa30BaTEIbHBIN peECypC pa3MEIlEH B
nocC T (punmain) CITY UMEHHU l'arapuna IO0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105)

2. Caiit OTU (punman) CI'TY umennu ['arapuna F0.A. http://techn.sstu.ru/

11.5 DyIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

1. «3BC IPRbooks»

2. «9BC elibrary»

3. 9bC «kKOHCVYJIbTAHT CTYIEHTA

11.6. IleuaTHble M 3JIEKTPOHHBIE 00pa3oBaTelbHbIC pecypchl B (opmax,
aJalNTUPOBAHHBIX VISl CTYJICHTOB C OrPAHMYEHHBIMU BO3MOKHOCTAMHU 310POBbS
(a1 TPy ¥ OTOKOB € TAKUMH CTYACHTAMH)

1. AmanrrupoBannas Bepcust HODb, niid ncnonp30Banus MHBaNWAAMU U JIMLAMU C
OTPaHUYECHHBIMHA BO3MOKHOCTSAMH 310POBBS

Obyuarowuecs u3 uucna unearuoos u auy ¢ OB3 obecneuenvi neuamuvimu u
(unu) 21eKMPOHHLIMU 0OPA308AMENTLHBIMU PECYPCAMU 8 POpMAaX, a0anmuposaHHbIX K
0CPAHUYEHUAM UX 300POGbAL.

12. UudopMannoHHO-CIIPAaBOYHbIE CHCTEMbI U NpodeccHOHAIbHbIE 0a3bl
JAHHBIX

OOyuaromuMcs obecrniedeH M0CTyI (yIaaeHHbIN TOCTYI), B TOM YHCIIEe B CIy4yae
MPUMEHEHUSI AJIEKTPOHHOTO OOYYEHHMsI, JTUCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJO-
I'Mii, K COBPEMEHHBIM MPO(PECCHOHAIBHBIM 0a3aM JaHHBIX U MH()OPMAIMOHHBIM CIIpa-
BOYHBIM CHCTEMAM.

12.1 IlepeyeHb MHPOPMANMOHHO-CIIPABOYHBIX CHCTEM

1. CrpaBounas cucrema «KoncynbTanT [1mrocy.

2. bubmmoreka MI'Y um M.B.JlomonocoBa. Xumuueckuii (axynerer MI'Y
Www.chem.msu.su

3. Poccuiickas narmonansHas oubaunoreka (PHB) www. nlr.ru


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105
http://techn.sstu.ru/

12.2 Ilepeyenb npogeccHOHAIBHBIX 023 JaHHBIX

12.3 IIporpammHoOe o0ecnevyeHue

OOpazoBaTeNbHBIA TPOIECC MO AUCIHUIUIMHE OOecredeH HeOoOXOAMMBIM KOM-
IUIEKTOM JIMIIEH3MOHHOTO UM CBOOOJHO PACIPOCTPAHSIEMOTO MPOTPAMMHOI0 olecrieye-
HUS, B TOM YHCJIE€ OT€YECTBEHHOTO MPOU3BOJICTBA (MOJICKUT OOHOBIICHUIO MPU HEOO-
XOJIUMOCTH).

1) JIureH3uOoHHOE MpOorpaMMHOe 00ecIieUCHHE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint),

Kaxnaplii oOyyaromuiicsi B TE€YEHHUE BCETO IMepuoja OOydeHHs O0ecCleurnBaceTCs
WHIVUBUTyJIbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K AJIEKTPOHHO-OMOIMOTEYHON CUCTEME
1 DJICKTPOHHOM MH(POPMAITMOHHO-00pa30BaTeILHOMN Cpe/ie.

13. MaTepuaibHO-TeXHHYECKOE o0ecredeHue

Yuebnasa ayoumopus ons nposedenus 3aHAMUL 1eKYUOHHO20 MUNa

YKOMIUIEKTOBaHA CTICIHATIU3UPOBAHHON MEOEIbI0 U TEXHUUYECKUMU CPEJICTBAMU
oOydeHus: paboure mMecTa 00ydaroluxcs; pabouee MeCTO MpernojaBaTes; KiaccHas
JI0CKa; TMPOEKIIMOHHBIN 2KpaH; MyJIbTUMEIUNHBIN MPOCKTOP; HOYTOYK, MOAKITIOYSHHBIN
B CETh C BBIXOJ0M B MIHTEpHET U JOCTYNOM B MH(GOPMAIIMOHHO-00pa30BaTeIbHYIO Cpe-
ny 9THU (buman) CI'TY umenu ["arapuna 10.A.

[Tporpammuoe obGecneuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint).

Yuebnasa ayoumopus 015 npogedenus 3aHAMUN NPAKMULECKO20 MUnd, mexyuje2o
KOHMPOAs U NPOMENCYMOYHOU Ammecmayuu, epynnogulx U UHOUSUOYANbHBIX KOHCYIb-
mayui

YKOMITJIEKTOBaHA CIICIIHATN3UPOBAHHON MEOCITbI0 M TEXHUYECKUMH CPEICTBAMU
oOydeHusi: paboure MecTa 00y4aroluxcs; pabodee MECTO TperojaBaTess; KiaccHas
JI0CKA; TMPOEKIIMOHHBIN dKpaH; MyJIbTUMEIUNHBIN MPOCKTOP; HOYTOYK, TOJAKITIOYCHHBIN
B CETh C BBIXOJ0M B MIHTEpHET U JO0CTynOM B MH(GOPMAIIMOHHO-00pa30BaTEIbHYIO Cpe-
ny OTU (punuan) CI'TY umenu I'arapuna FO.A.

Yuebnas ayoumopus 0151 nposedenus 1ab0pamopHsvix 3aHAMUL YKOMNIEKMOo8a-
Ha CTICNMATTU3UPOBAHHON MEOENbI0 U TEXHUYECKUMU CPEeICTBaMU OOydeHus: padouune
MecTa 00yJaronmxcs; padodee MecTo IperoaBarTess, JJabopaTopHbIe CTOJIHI.

O6opynoBaHue
dortometp poroanekrpuaeckniit KOK-3-01
Hcrounuk mutannsg HY 1502D 0-15V-2A 2xLCD
[Torenuuocrar IPC Compact
[Totenmuocrar IPC Micro
Tepmocrart LT-116B nupKyasiinoHHBIN, TU(PPOBOI TEPMOPETYIHPYIONTUH
VY CTpOoKCTBO 3apsIHO-BBIIPAMHUTEIBHOE « DIEKTPOHUKA

ook wnhE

7. Tommuuuomep nokpeituid TT210
8. HccnenoBarenbckuil aBTOMaTU3MPOBAHHBIA KOMILJIEKC Ha 0a3e MpsMOro Marepu-
aJ0BeIYeCKOro MUKpockomna Axio Imager.A2m ¢ onTUkoil OT Zeiss OTpaKeHHOTo



CBETa CBETJIOTO/TEMHOrO Mo, ¢ oommmM yBenuueHuem 100x, 1000x, ¢ BbICOKO-
pazpemaronieii Buaeokamepoi, [IK u BecoBbIM cTOJIOM

9. Anamuzatop metamioB X-MET 7500 (peHTreHodyopeciieHTHBIN MOPTaTUBHBIN
HHEPTrOAUCTIIEPCUOHHBIN CIIEKTPOMET))

10.YnpTpazBykoBoit nedexrockon A1214 EXPERT

11.TTpodpunomerp TR220

12.Becs1 anextponnsie BK - 600

13. Becor ananmutrueckue PA64C

[Iporpammuoe obOecrnieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint).

Pabouyto nporpaMmy cOCTaBHII:

npodeccop kadeapsr TOXIIT C _/_/, s ConosbeBa H./I.



14. lonosiHeHns1 1 U3MEHEHUs1 B padoyeil mporpamme

Pa0ouasi nporpamMma nepecMoTpeHa Ha 3aceaHuM Kadeapbl
« » 202 rojaa, mpoTokosa Ne

3aB. xadempoii / /

BHeceHHble M3MEHEHUS YTBEPKICHBI Ha 3aceaannn Y MK
« » 202 ropa, mpoTOKOa Ne
IIpencenarens YMK unctutyTta /

~










