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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-6 CrocobeH uCIonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKONW HayKd W (DyHIAaMEHTaJIbHBIC
XUMHYECKHE MOHATHUS MPU PEIICHUN KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS
npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-6 Cnocoben [IpuMeHnsieT OCHOBHBIE 3aKOHOMEPHOCTH SJICKTPOXUMHUHU
WCIIOJIb30BaTh OCHOBHEIC MPU PEUICHUH MPaKTUYCCKUX 3a7ad (IKOJIOTHs, TEXHUKA,
3aKOHOMEPHOCTH MEMIIMHA U T.IT.)
XUMHYCCKOW HAyKH U
byHIaMeHTATbHBIC
XUMHUYCCKHUE TOHSTHS MTPH
PEIICHUN KOHKPETHBIX
MTPOU3BOJICTBEHHBIX 3a7a4

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-6 CnocobGeH uCIONB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHWMHUYECKOW HayKd |
(byHIaMeHTalbHbIE XUMHUYECKHE MOHSTUSA npu pelieHun KOHKPETHBIX
MIPOM3BOACTBEHHBIX 3a]1au

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OTIPEICIISIIOITIX OuHas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBA3U 4 6 7 8
1 |Arpoxumuyeckuit +

aHaJIu3 I104YB

2 | BeicoKOMONEKyYIApHBI +
€ COeIUHEHUA

3 |KonTpons kagecTBa +
MUIIEBBIX MTPOTYKTOB

4 |TTpuknagHoit +
XUMUYECKUN aHaIn3




5 [Texnomornueckast +
MpaKTHKA

6 | XumMnueckas +
TEXHOJIOTUSI

7 [Xpomarorpapuuecku | +
1 aHanm3

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:
HucuuiuinHa — «[IpukmagHas >IEKTPOXUMHS» OTHOCHTCA K 4YacTd, (HOpMHUPYEeMOH y4acTHUKAMH
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

Jucuumnuna «IIpukiiagHas 3IeKTpOXUMHUS» U3y4aeTcs B 8 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboThI (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 84
Jlexuuu (Jlexuum) 36
JlaGoparopnsie (J1ab. pab.) 24
[Ipaktnueckue (IIpaxT. pab.) 24
CamocrositenbHas pabota (CP) 24
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoM DOpMBI TEKYLIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. |pab.
O|]O0 |0 ]|O
8 cemecTp

1 Tema 1. 3agaun CamocTosTenbpHas
MIPUKJIATHOM pabora
AIIEKTPOXUMHUH.

[TpunIUTIBEI 6 i ) i
KOHCTPYHUPOBAHHUSA U

paboThI

ANIEKTPOXUMHUYECKU

X CHCTEM.

2 Tema 2. Metonsl CamocTosTenpHas
U3MEpPCHHUsI B pabora;
ANEKTPOXUMUH. 6 1121 2 ) JlaGopatopHbie

paboTHI;
KonTponbHas
pabora

3 Tema 3. Pedepar
XuMHu4eckue 6 - 6 -

HCTOYHHUKH TOKA.




4 Tema 4. CamocTosiTenbHas
Hcnonp3oBanue pabora;
KaTOJHBIX U 6 |l 12| 2 JlaboparopHsbie
AQHOJIHBIX MPOLIECCOB ) paboThI;

B TaJIbBaHUKE. KontponbsHas
pabora

5 Tema 5. Pedepar
DIEKTPOXUMHUYECKO
€ NPOH3BOJICTBO 6 | - 6 | -

BaXHEHIINX
XUMHYECKHUX
MPOAYKTOB.

6 Tema 6. CamocrosiTenbHas
I'uaposnekrpomeran pabora;
ayprust. OCHOBBI 6 - 6 - KonrtponbpHas
ANIEKTPOJIN3a pabora
pacIuIaBoB.

Tema 1. Tema 1. 3agaun npukIaIHOM 31eKTPOXUMHUH. [IpHHIMIIBI KOHCTPYHPOBAHUS U PA00OTHI
nexkTpoxumMudeckux cucrem. (I1K-6)

Jlexknus.

Beenenue. Ilpeagmer u 3agauu NPUKIAAHONW DIIEKTPOXUMHH. TEOPETHYECKHE OCHOBBI IIPUKIIAIHOU
EKTPpOXUMHUHU. OCHOBHBIE IPEICTABICHUSI W IMOHATHS AIIEKTPOXUMHUYECKON KuHeTukd. llomspuzanms,
[IEpEHANPSKCHNUE, TUIIBI IEPEHAIIPSHKCHUM, KOHLICHTPALMOHHAS NOJIApU3aLsd, XUMUYECKas MOIApU3aLys,
SNIEKTPOXUMHUECKasi — Moysgpu3alus, ypaBHeHue barnepa-Qonbmepa, ¢a3oBoe  INepeHanpsKeHHE,
KPUCTAJIIN3ALMOHHOE NlepeHanpsokeHue. [onspusanoHHble KpUBBIE.

IIpakTH4Yeckoe 3aHATHE.
1. ITlpuHIMIBI KOHCTPYUPOBAHUS U paOOTHI IEKTPOXUMUYECKUX CUCTEM.

2. Dnexrpoxumudeckue staeiiku. KoHcTpykuun staeek. Marepuaiibl, HCHOIb3yEeMbIE IPU KOHCTPYHUPOBAHUU
SYEeK.

3. DnexTpoabl M Marepuaibl, HCIONb3YyEMbIE IPU HMX M3TOTOBIECHUU. BcromorarenbHbE 3IEKTPOAIBL.
DNeKTpobl cpaBHEHUS. Bpalaroniuiicst TMCKOBBIN 3JIEKTPOA.

4. OnepauyOHHBIE YCHUIMTENM U HX HCHOJIb30BAHME MPU KOHCTPYUPOBAHHUU DIEKTPOXUMHUYECKON
anmnaparypsl.

JlaboparopHbie padoThbI.
He npenycmorpena
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. [ToBTOpUTH OCHOBHYIO IEKTPOXUMHUYECKYIO TEPMUHOIOTHIO
2. YKa3arh IpeuMyIIECTBA U HEAOCTATKU JIEKTPOXUMHUECKUX TEXHOJIOTUH.

Tema 2. Tema 2. MeToasl usmepenns B djiekrpoxumuu. (IIK-6)

Jlexknus.
DNeKTpoXUMHUYeCcKre MeToAbl aHanu3a. OOmas XapaKTepuUCTHKAa MeTofa. VIHIUKaTOpHBIA BIIEKTPOA H
WIEKTPOA cpaBHeHHUdA. lloTeHHMOMETpUs M NOTEHLMOMETPUYECKOE TUTpOBaHUE. Boaprammnepomerpus.
PryTHBI 3nekTpoa. Murpaunonssii u qud@y3nonnsiii Toku. Ipeaensuslii Tok. [lonspuzanus. YpaBHeHue
WnbkoBuua. YpaBHeHHE mojsiporpaduueckoil BoiHbI. [lOoTeHIMan MOMYBONHBL AMIEPOMETPUYECKOE
tuTpoBaHue. Bua kpusbix tutpoBanus. Kynonomerpus. 3akonsl @apanes. OnpeneneHne KOHEUHON TOYKU
TUTPOBaHUsA. BUIbl KpUBBIX TUTPOBAHUS.

IIpakTnyeckoe 3ansATHE.
1. Bonsramnepomerpus (nonsgporpadusi, aMIepoMeTpHsi)
2. KonnykroMeTpusi, KOHIyKTOMETPHYECKOE TUTPOBAHNUE.
3. Kynonomerpus



4. IloreHunomeTpus

JlaGopaTopHbie padoThbI.
Jlaboparopnasi pa6ora 1. IloreHHOMeTpHYeCKOe ONpeeseHue COJIAHON KHCJIOTBHI B pacTBoOpe.
Lenb: oTpaboTars METOAUKY MOTEHIIMOMETPUUECKOTO TUTPOBAHUS HA IPUMEPE PEaKIMU HEHTPaTIU3allUu.
Peaxmuevi: 1 n pacmeop NaOH, pacmeop consanoti kuciomsl (< 1 H).
CobuparoT yCTaHOBKY MAJisi MOTEHIIMOMETPUYECKOTO THUTPOBAHMS (SUEHKa C HCCIEyeMbIM PacTBOPOM,
XJIOPUACEPEOPSHBIN 3JIEKTPOJI, arap-arapoBbIii MOCTHK, OIOpPETKa, XMHTHUIPOHHBINA DIIEKTPOJ, KaTOTHBIN
BOJIBTMETP)
B crakan nHa 250 mu BHOCST 20 M1 pacTBOpa COISTHOM KUCIOTHI HEM3BECTHOM KOHIIEHTPALMU U TUTPYIOT €r0
1 v pactBopom NaOH, npu6apnss B Kaxa0il Touke THUTpoBaHUS 1o 0,5 M TUTpaHTa U OAHOBPEMEHHO
¢buKcupysi MOTEHLUAN PAacTBOpa MO KATOAHOMY BOJBTMETPY. TUTpOBaHHE CUMTAIOT 3aKOHYEHHBIM, KO/
MOTEHIIMAJ CUCTEMBI OyzieT OJIM30K K HYITIO.

CTposIT KPUBYIO TOTEHIIMOMETPHUUECKOTO THTPOBAHMSI, OTKJIAAbIBAs MO OCH a0CIUCC 00bEM THUTpAHTA, 1O
ocu opaunat — E, B. Tlo rpaduxy onpenensror VKTT, koropsriit ucnons3yror mist ounenkun m(HCI): m(HCI)
= (VKTTxCua(NaOH)*x50x3(HCI))/(20x1000), mo mnomxydeHHor m(HCl) BBIYUCIAIOT HOPMaIbHYIO
KOHIICHTPAIIMIO PacTBOPA COJSTHOW KHCIIOTHI.

JlaGoparopHasi pabora 2. AMnepomerpnuyeckoe turposanue Fe (II) pacrBopom K2Cr207.

Lens:  orpaboTrarh  METOAMKY  aMIEPOMETPUYECKOTO  TUTPOBAaHUS  HAa  NpUMEpPe  peakluu
OKHCJIEHUS-BOCCTAHOBJICHHUS.

Peaxmusot: 0,1 u pacmeop K2Cr207, 1 M pacmeop HCI, 50 mn pacmeopa conu Fe (1).

CobOuparoT yCTaHOBKY I aMIEPOMETPUYECKOTO THUTPOBAHHS (BBIMIPSIMUTENHh MEPEMEHHOTO TOKAa WIIU
YHUBEPCATBHBI UCTOYHUK MUTAHUS, MAJUIMAMIIEPMETP, PEOCTAT, BOJIBTMETP, COCAMHHUTEIbHBIC MPOBOJIA,
AIIEKTPOTUTHYECKAS sTUeHKa C TNIATHHOBBIMU JICKTPO/IaMu, OIOpeTKa).

B anexrponutndeckyto sueriky nepeHocsT no 20 mi ananusupyemoro u ¢onosoro (1 M HCI) pactBopos.
bropetky 3anonusitor 0,1 H pactBopom K2Cr207. DaeKTpUYECKYIO IEMb 3aMBIKAIOT KIFOYOM M CO34al0T
HanpspkeHue 1 B. PacTBop TuTpaHTa NpUIMBAIOT K COACPKUMOMY AJIEKTPOIUTHYECKON sueiiku 1o 0,5 mu,
KaXAbIH pa3 pukcupys TOK MO MUJUIMaMIiepMmeTpy. Tak Kak 3JeKTPOAaKTUBHBIM BEIIECTBOM B JaHHOM
ciydae sIBIAIOTCS MOHbI Fe2+, To TUTpoBaHME BEOyT O TeX IMOp, MOKa He OyleT MOJydeHO HE MeHee
YEeThIPEX TOUEK, COOTBETCTBYIOIIUX IMOCTOSHHOMN BETMYMHE TOKA.

CTposIT KpUBYIO aMIEpPOMETPUUYECKOTO TUTPOBAHHUS, OTKIAAbIBasi MO OCH OpPJAMHAT CWIYy TOKa, MO OCHU
abcrucc — oobem tutpanTta. [ papuueckum cnocodbom onpenenstor VKTT u paccunrsiBaror m(Fe2+):

,T.

JlaGopaTopHasi padora 3. Konnykromerpuueckoe TUTPOBAHUE

Llenn: ompenencHue KOHICHTPALMM CWJIBHOM, Cllaboii ©W CMecH CUJIbHOW U ciaboil  KuCioT
KOHJTyKTOMETPHUYECKHM METOJIOM, pPad0Ta ¢ KOHTYKTOMETPOM.

Ipunaonexcnocmu xk pabome: npubop 01 onpedenenus 31eKmponposoOHOCmU, cocy0 OJisl U3MepeHUs
eKkmponpogoonocmu, owopemxa Ha 25 ma, nunemxa Ha 10-20 mn, 0,1 u. pacmeop HCI, HNO3,
CH3COOH,. 1-2 u pacmeop NaOH.

B cocyn misi u3MepeHHs 3IEKTPONPOBOIHOCTH TMHIETKOW HAJIMBAIOT OMNpEACTICHHBIH o00beM (20 M),
uccinenyemoro pactsopa kuciaotel (0,1 H). DnekTpoisl B COCyAe MOJKHBI MOJTHOCTHIO HAXOAUTHCS B
pacTBope, B MPOTUBHOM cCllydae 00aBISIOT TUCTHUIMPOBAHHYIO BOAY IS MOJBbEMa YPOBHs pacTBopa. B
OropeTKy HalmBarOT pactBop menouun B 10-20 pa3 Gomee konuentpupoBanubld (I H - 2 H). Cocyn
MOJKJTIOYAIOT K MPUOOpPY AJIsl U3MEpPEHUsl CONpOTUBIEeHUA. [IpoBoAsST n3MepeHue 10 Hadala TUTPOBAHMUS, a
3areM rocie nmpumBaHus kaxaou nopimu (0,5 M) pactBopa menoun. [Tociae mocTrkeHns SKBUBaICHTHON
TOYKH JeNatoT ee 3-4 onpenenaeHus, pruOapisis U30BITOK pacTBOpPa IIEIOYH.

OnpiT . TUTpOBaHME CUIIBHOM KHUCIOTHI CHIIBHOM IIEI0YBIO.

OmnpiT 2. TuTpoBanue cnaboif KUCIOTH CHIILHOH IIEI0UBIO.

OmpiT 3. TuTpoBaHKE CMECH CHIIBHOW U C1a00H KUCIIOT MIETI0YBIO.

OmnpiT 4. Onipenenenre KOHIEHTPAIMU KUCTOTHI B KOHTPOJIHLHOM PacTBOPE.

BrruepunBaor rpaguky 3aBUCMMOCTH 3JEKTPOINPOBOJIHOCTH PAacTBOpa OT KOJMYECTBA MPUIMTOM IIETOYU
U1 BceX 4-X OMBITOB, PACCYUTHIBAIOT KOHLIEHTPALIMIO KUCIOTHl B KOHTPOJIBHOM PacTBOpE.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. OteHka NpenuMyIIecTB IEKTPOXUMUUECKUX METOAOB aHAIU3a
2. [Toucku cTaHIapTHBIX METOJAMK Ha OCHOBE JIEKTPOXUMUYECKUX METO/IOB aHAJIN3a.

Tema 3. Tema 3. Xumnueckue ucrouHuku toka. (ITK-6)
Jlexknus.
XUMHUYECKHE UCTOYHUKU TOKa. OCHOBHBIE MapaMeTphl, XapaKTepU3YIONMe XUMHUUECKUE NCTOUHUKU TOKA.
CrannapTHple TOTCHIMAJBI, 3JCKTPOABIIKYIIME CHJIBI, O3JEKTPOJHAs IJIOTHOCTh TOKA, BHYTPEHHEE
COIIPOTHUBIICHHE, EMKOCTbh, KOA(QGUIIMEHT HCIIOIb30BAHHUS.

[TepBuunbie XUT, xoHCTpykuuu W Tunbl nepBUYHbIX XUT. DIEKTpOIUTHI, AJIEKTPOIHBIE MaTepHabl,
ucnoap3yembie npu co3ganuu nepBudHbIX XUT. Bropuunbie XUT, KOHCTPYKIMM W THUIBI BTOPUYHBIX
XUT. XuMuueckue peakiyu, IpOTEeKaIoIINe IPH 3apsjie — pa3pse.
TonnmuBHbele 3nemMeHTHl. McTopus co3manus u pasButus TO. TepmoauHaMmMKa 3IEKTPOXMMHMUYECKHX
aneMeHToB.  Pacyer  KIIJI  TOMIMBHBIX  2JI€MEHTOB.  DIEKTPOXMMHMUYECKas  KMHETHKa  TO.
OnexTpokaranu3aropbl. IOHHbIE TPOBOIHUKH U UX JIEKTPUUECKAsl IPOBOJUMOCTD. TBEpbIE AIEKTPOIUTHI
U CMEUIaHHbIE NIEKTPOHHbIE MNPOBOIHUKU. KucioponHo-somopoansie TO. TOIIMBHBIE 3JIEMEHTHI CO
LIEJIOYHBIMU NIEKTPOIUTaMH. TO ¢ KUCIOTHBIMU IEKTpoauTaMu. Beicokoremneparyphsie T3.
IIpakTH4Yeckoe 3aHATHE.
1. Dnexrpoxumuyeckue xapakrepuctuku XWUT: anexkrpoaBrKyias cuiia, BHyTPEHHEE CONTPOTUBIICHUE
XUWT, BosbTamnepHasi XapakTepUCTHKa, pa3psaaHas KpUuBasi, MOITHOCTb, EMKOCTh, sHeprust XM1T,
HOPMHPOBAHHBIE MTOKA3aTEINH.
2. IlepBuunsie XWT. MapraHueBo-unHKOBbIE 3i1eMeHTHl. IIporecchl, mnporekaiomue mpu pabdore
MapraHUEBO-LIMHKOBBIX AJIEMEHTOB. MapraHueBoO-IIMHKOBbIE JJIEMEHTBHl C IIEJIOYHBIM 3JIEKTPOJIUTOM.
DJeMEeHTHI C HEBOJHBIM 3JIEKTPOIUTOM. Pe3epBHBIE OaTapen.

3. CBuHLIOBbIE aKKyMyasTOpbl. llporeccel, mpoTekaromue MpH 3apsae U paspse aKKyMyJsTopa.
DJNeKTpUYECKHUE XapaKTePUCTUKH, KOHCTPYKTUBHBIE OCOOEHHOCTH aKKyMYJIATOPOB. YXOA, SKCIUTyaTalus u
MIPUMEHEHNE CBUHIIOBBIX aKKyMYJISTOPOB.
4. Ilenounble akkymyisaTopbl. Ilponecchl, mnpoTekaromue NpU 3apsie U pa3psalae aKKyMYJISTOPOB.
DJNEeKTpUYECKUE XapaKTepUCTUKU. HuKenp-BogOpogHBIE AaKKyMyJIATOpbl. JIUTHEBBIE AKKYMYJSTODBI.
IIpuMeHeHNe MIETOYHBIX aKKyMYJISITOPOB.

5. Tepmonunamuka, kimaccudukanus u KIIJ. TormmmBHBIX 35meMeHTOB. KOHCTpYKTHBHBIE OCOOCHHOCTH,
ANIEKTPOJHbIE MaTepuabl. [[puyMeHeHe TOMIMBHBIX AJIEMEHTOB.

JlaGopaTopHbie padoThbI.
He mpenycmorpena
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.

Hanmcats pedepar u HOArOTOBUTH YCTHOE BBICTYIUICHHE C TIPE3EHTAIMEN TI0 OAHOMY M3 BOIIPOCOB
IIPAKTUYECKOTO 3aHATHS.

Tema 4. Tema 4. Ucnosib30BaHNe KATOAHBIX U AHOAHBIX MpoueccoB B rajbBanuke. (ITK-6)
Jlexknus.

3H€KTpOXI/IMI/I‘-I€CKOG HAHECCHHUC 3alllUTHBIX HOKpBITHﬁ. KaTO,Z[HLIC U  aHOAHBIC HPOHCCChl MU HX
HUCITIOJIB30BAHUEC B I'aJIbBAHHUKE. AHO,Z[HBIC IMPOLCCChI U MOATOTOBKA MOBCPXHOCTHU MCTAJIJIOB. OCOGGHHOCTI/I
(dbopMUpOBaHUS aHOMHBIX OKCHJIHBIX IJICHOK. VIOHHBIA MEpeHOC MpU aHOTHOM OKHCIeHHH. KuHeTwmka
AHOAHOT'O OKHCJICHUA. ITmasmenHo - SJICKTPOJIUTUYCCKOC OKHCJICHHUC. AHOI[PIpOBaHI/Ie NEPpCMCHHBIM TOKOM.
CprKTypa U COCTaB AHOAHBLIX IINICHOK HA THUTAHC W AJIIOMHUHUMH. HpOBOIII/IMOCTB AHOAHBIX OKCHUAHBIX
IIJICHOK.

[11a3MeHHO-3NEKTPOIUTHYECKAs TTOJIUPOBKA METAIOB M CI1aBOB. COCTaBbl 3JEKTPOJUTOB U PEKUMBI
MOJIUPOBKH PA3IMYHBIX METAJUIOB U CIUIABOB. DKOJIOTUYECKUE MPOOJIEMBI MIa3MEHHO- JEKTPOIUTUYECKON
00pabOTKHU MOBEPXHOCTH U METOMbI UX PEIICHUS. DNEKTPOXUMHUYECKas MOATOTOBKa MOBEpXHOCTH. Teopus
U TPaKTUKa AJIEKTPOXUMHUYECKONH 00pabOTKM MOBEPXHOCTU. AHOIHOE BbIIEIeHHE Kuciopoaa. [Ipobiaemsl
CO3J1aHUs1 KUCIIOPOJHOTO AIEKTPOA.



Karognsle mporeccel. BbIxon mo TOKy pas3inyHbIX KaTOAHBIX IMpoleccoB. Ilonspu3anoHHbIE KpUBBIE.
CoBMecTHOE BBIIEJIEHME METAIJIOB M BOAOpona. MeTroasl yCTpaHEHHs BOAOPOAHOIO OXPYITYMBAHMSL.
DONeKTPONUTHI, TpPUMEHseMble B TalbBaHMKe. bieckooOpa3zoBaTenmu H MeEXaHU3M HX JCHCTBUS.
PaccenBaromasi 1 Kporomias CIOCOOHOCTH 3JEKTPOIMTOB. DKOJOTHUECKHE MPOOIEMbl TajlbBaHUYECKHX
IIPOU3BOACTB U METOABI UX PEIICHUSI.

IIpakTH4Yeckoe 3aHATHE.
1. MexaHu3M 3JIeKTPOKPUCTAIIN3ALNH METAIUTOB. KaToqHbIe ¥ aHOIHBIE TTPOLIECCHI ITPU
AIIEKTPOOCAKIACHUH METAJUIOB U CILIaBOB. [IByX- M TpexMepHOe 3apobllie00pa3oBaHre Ipu
AEKTPOKPUCTALIU3ALMY . MEeXaHU3Mbl pOCTa KPUCTAIIIIOB IPH AIEKTPOOCAKIEHUH TOKPBITHIA.
2. BuusHue npuponbl M KOHLEHTpAalMM HOHOB MeETallja, BIMSHHME KOHLEHTPALlMM HOHOB BOJIOPOJA,
IIOBEPXHOCTHO-aKTUBHBIX BewecTB (IIAB), mnoTHOCTH TOKa, TeMIiepaTypbl JIEKTPOINTA, IEPEMEILINBAHUS
Ha CTPYKTYPY U CBOMCTBA ITOKPBITHA.
3. PacceuBaromasi CmOCOOHOCTh DJJEKTPOJUTOB H  (DAKTOpPHI €€ ompeaensomme. Makpo- U
MHKpOpacnpeeeHue MeTajla M TOKa 0 MOBEPXHOCTH Karojaa. PakTopbl, BIMSIOIIME HA IOJIYy4YECHHE
ONecTAMUX TOKPHITUNA. MHOTOCTIOWHBIE IIEKTPOTUTHICCKHAE TTOKPBHITHS.
4. OCHOBHBIE CTaJMH MMOATOTOBKH TTOBEPXHOCTHU MEPE/ OCAKICHUEM MTOKPBITHIA: MeXaHHuecKas 00padoTka,
00e3KUpHBaHUE, TPABICHHUE, IPOMBIBKA.
5. KoHTposb BHEIIHEro BUJA MOKPBITUH, TONIIUHBL, IOPUCTOCTH, MPOYHOCTH CLEIJIEHUS, KOPPO3ZUOHHON
CTOMKOCTH, MUKPOTBEPAOCTH U IP.CBOUCTB IOKPBITUN.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora 4. HanpsizkeHue pa3jiomxeHust

Lenv: sxcnepumenmanvroe onpeoenenue Geluiubl HaNPANCeHUs PasilodHceHus paoa KUCIOm U OCHOBAHULL C
UCNONb306AHUEM NIeKMPOIUMUYECKOU AYeUKU C NIAMUHOBLIMU IT1eKMPOOAMU.

IIpunaonesxcnocmu k pabome: 8binpamumens NeEPemMeHH020 MOKA U YHUBEPCAbHBIL UCIMOYHUK NUMAHUS,
eonvmmemp Ha 3 B, muniuamnepmemp na 150 MA, peocmam, snekmpoiumuieckas A4etka ¢ naamuHo8bIMu
NEKMPoOamu, COeOUHUMENbHbLE NPOBOOA, pacmeopsl snekmpoaumos. 0,5 n pacmeop ceprou Kuciomol, 1 H
pacmeop consHou Kuciomoul, 1 H pacmeop gocpopnoii kuciomei, 1 H pacmeop azomuou kuciomoel, 1 H
wenouu (NaOH, KOH, NH40OH).

Jlnst ompesienieHnss HapsDKeHUs pas3iioKeHUs] cOOMpaloT yCTaHOBKY. PacTBop anmekrponuTa (IO yKa3aHUIO
NPEToJaBaTelis) HaJMBAIOT B AJIEKTPOJIUTHYECKYIO SUEHKY Tak, YTOOBI AJIEKTPOAbl OBUIM TOJHOCTHIO
norpy>keHsl B pactBop. IIpeaBaputenbHo syeiika TOHKHA OBITH MPOMBITA JUCTHIUIMPOBAHHOM BOJOW U
JBaXKJbl MCCIEAYEMBIM PacTBOPOM. 3aMbIKAIOT LIEMb, C NOMOIIBIO peocTara R 3agator Hanpsxenue 0,1
BOJIBT, yepe3 | MUHYTYy 3alMCBIBAIOT NIOKa3aHUS MWIIMAMIIEpMETpPA. 3aTEM C MOMOIIBIO ABUKKA peocTara
yBENIMYMBAIOT HampspkeHne a0 0,2 BOIT M BHOBb uepe3 1 MHHYTY 3aluChIBAlOT TIOKa3aHUS
MWIIHaMIiepMeTpa. Takum 00pa3oM MpOJOIDKAIOT MOBBIIATh HANpPsDKEHHE Kaxkabli pa3 Ha 0,1 BoibT A0
T€X IOp, NOKa CHJIa TOKA HaYHET PE3KO BO3pacTaTh C yBEJIMYEHHEM HampspkeHus. 1lo okoHuaHuu ombiTa
pa3MBIKalOT LENb KJIIOYOM 3, a JBHXKOK peocTaTa BO3BpAIlalOT B UCXOAHOE cocTosiHMe. [lo momydeHHbIM
JaHHBIM CTPOSAT IpaduK, OTKJIaabIBas Ha OCH alCIMCcC HampspKeHHE, a Ha OCH OpAMHAT cuiy Toka. [lo
rpaduKy ONpeneNnsioT HapspKeHUE Pa3IoKeHHS.

JlaGopatopnasi paGora 5. PaBHoBecHe B JJIEKTPOXMMHYECKHX CHCTEMAX U MNOJISAPU3ANUOHHBIE
sIBJICHUS

Lenv: [onyuums u uzyuumes KamooOHvle NONAPUIAYUOHHBIE U AHOOHbLIE NONAPUSAYUOHHBIE KPUBblE HA
MEmaniax 6 SNeKmpoIumax mexHouI02U4ecko20 cocmasa.

Oneir 1. TlomydyeHwe KaTOAHBIX MOJSPHU3AMOHHBIX KPUBBIX JJs MpoOIEecca OCAXKACHUS MEIu U3
ANEKTPOIUTOB MEIHEHUSI PAa3IMUHON MpUpoabl. DaekTpoauThl: Ne 3 (mpoctoif) u Ne4 (KoMIUTIEKCHBIN) U3
Tabn. Marepuain KaToAHbIX 00pa3lioB — Me/Ib.

Omnpit 2. [lonydyeHrne aHOTHBIX MOJSPU3ALMOHHBIX KPHUBBIX MPOIECCAa PACTBOPEHUS HUKEIS B KUCIBIX
ANMEKTPOIUTAX pa3Horo cocrara. dnekTpoiuTsl: a) 0,1 M HCI; 6) 0,05 M H2SO4. AHoxHbiii Matepuan —
HUKeseBas Qoibra, BCIOMOraTelibHble KaToHble 00pa31bl — Melb.



OmpiT 3. IlomydyeHue KaTOOHBIX TMOJISIPU3AIMOHHBIX KPHUBBIX TpOLIECCa OCAKICHUS HUKENA U3
CyNb(haTHO-XJIOPHUTHOTO PTEKTPOIUTA HUKEIMPOBAHUS ¢ OJIECKOOOpa3yIOMMMH J00aBKaMu (AIEKTPOTUT Ne
2 u3 Tabn.: a) Mpu KOMHATHOW TeMIlepaType sJeKTposiuTa; 0) mpu Temmeparype anekrponura 50-60°C.
Marepuai KaToAHbIX 00pa3lioB — Me/Ib.

OnbiT 4. IlomydeHue KaTOMHBIX NOJSPU3AMUOHHBIX KPHUBBIX IS IpOIEcca OCAKICHUS MEOu U3
CEPHOKHUCIIOTO 3EKTPoNuTa MeaHeHHs (3MekTpoiuT Ne 3 u3 1abm.): a) 6e3 mepeMenInBaHus ICKTPOIUTA;
0) c mepeMeIIMBaHUuEeM IEKTPOIMTA HA MAarHUTHOM Mernanke. Mareprai KaToAHbIX 00pa3loB — Melb.

OmpiT 5. [Tomy4yeHue KaTOMHBIX MOJSIPU3AIMOHHBIX KPUBBIX MPOIIEcca OCAKIACHHS MEAN U3 CEPHOKUCIBIX
ANIEKTPOIUTOB MEAHCHHUS C Pa3HOW KOHIIEHTpallMeld CEpHOW KHUCIOTh. B pabore ciieqyer MCHoiab30BaTh
ANEKTPOIUTHI caeaytomero cocrana: a) CuSO4 - SH20 — 80 r/am3, H2SO04 — 20 r/mm3; 6) CuSO4 - SH20 —
80 r/mM3. AHOIHBII MaTepral U MaTeprall KaTOAHBIX 00pasIoB — Meb.

Onpir 6. M3ydenuwe BiIMAHMS BHUAAQ KarOJAHOIO MaTepHalla Ha XOJ NOJSPU3ALMOHHBIX KPHBBIX,
XapaKTepHU3YIOLIUX MPOIeCC BbIIEICHHs Ta3000pa3Horo Bogopoaa. Marepuasn KaTo0B — CBUHEI U HUKEJb,
BCIIOMOTATEIbHbBIN AMEKTPOa — CBUHEL, AtekTposutT — 0,1 1 H2SO4.

Onpir 7. W3yueHue BIMAHHME BHUJA AHOJHOIO MaTepualia Ha XOJ NOJSAPU3ALMOHHBIX KPHUBBIX,
XapaKTEePHU3YIOLINX MPOIECC BBIIEICHUS ra3000pa3HOro KUCIoposaa B IMIETIOUHOM cpene. Marepuan aHO0B
— rpaUT ¥ HUKEIb, BCIIOMOTaTeNIbHBIN 3JIEKTPOJ] — Me[Ib, AeKTposuT — 1 H NaOH.

Oneir 8. IlomydyeHue KAaTOOHBIX NOJMSPU3ALMOHHBIX KPUBBIX JUISl IPOLIECCA OCAXKICHHS OJI0OBAa W3
ANEKTPOIUTOB PA3TUYHOTO COCTaBa. DIEKTPONHTH: Ne 6 m 7 u3 Tabn.. Marepuan KaTOAHBIX 0Opa3IoB —
MéE/b.

OmnpiT 9. [lomyueHre KaTOAHBIX MOJISAPU3AIMOHHBIC KPUBBIX MpoOIecca OCAKIACHUS IIMHKA U3 CYyNb(aTHOTO
ANIEKTPONUTA IUHKOBaHUs (dMeKTporauT Ne 5 u3 Tabin.): a) mpu KOMHATHOW TeMIlepaTrype dJIEeKTPONInTa; 0)
npu Temreparype uekrponuta 50-60°C. Marepuan KaToIHBIX 00pa3oB — MEb.

JlaGopaTropHasi pabora 6. JiexkTposus. 3akonsl Papanes.

Llenv: uzyuenue GUAHUA pedCUMA DNEKMPONU3A, COCMABA INEeKMPOIUMA HA KAYeCmeo NONYYeHHbIX
MEMANIU4ecKux NOKPoIMuULl 8 paIUYHbIX PEHCUMAX INEeKMPONU3A U U3YYEHUE KAUeCm8a NOKPLIMULL U GbIX0O
1o MOoKY.

OnbiT 1. CpaBHeHHE KayecTBa HHUKEJEBBIX MOKPHITUH M BBIXOABl MO TOKY HHUKENS Uil IPOIECCOB
ANIEKTPOJIN3A C PA3HOM TeMIIepaTypoi AIeKTpoauTa. ToIImKHA TOKPBHITUS — 9 MKM, iK — 3 A/aM2, marepuan
KaTozia — MeJlb. DJIEKTPOJIHT — Cylb(aTHO-XIOPUIHBIN ¢ GieckooOpasyronmmMu 1o0aBkamu (Ne 2 u3 tabdim.).
Temneparypa: a) 18°C; 6) 55°C.

OmnbiT 2. CpaBHEHHE KayecTBa HUKEJEBBIX MOKPHITUH M BBIXOABI MO TOKY HHUKENS Ui IMPOIECCOB C
ANIEKTPOJIMTAMH PA3HOTO cocTaBa. ToONIIMHA MOKPBITHS — 6 MKM, 1K — 2 A/nM2, Temmneparypa — 50— 55°C,
Marepuai Karoja — yriepoaucTas cTajib. DIEKTPOIUTHL: a) CyAb(PaTHO-XJIOPHIHBIN ¢ 6JIeCKO00pa3yOIUMu
no6askamu (Ne 2 u3 Tabm.); 6) cynbdarHo-xnopuaHbIi 6e3 7o6aBok (Ne 1 U3 Tadm.).

OmnpiT 3. CpaBHEHHE KaueCcTBAa MEJHOTO MOKPHITHS U BBIXOIOB IO TOKY OCAXKICHHMS MEAU JIsi MPOLIECCOB,
MPOUCXOAIINX: a) MPU MHTEHCHUBHOM MEPEMEIIMBAHUM HJICKTPOIUTAa MArHUTHON MEIIajKoil BO BpeMms
OCAXACHUS MOKPBITUS; 0) Oe3 mepeMenmMBaHus. DJNEKTPOIUT — CEPHOKHCIBINA AIEKTPOIUT METHEHUS C
oneckoobOpasyromumu n1o6aBkamu (Ne 3 u3 Tabn.), Temmeparypa — KOMHaTHasi, ik — 7 A/aMm2, TommuHa
OCa)KaeMOT0 OKPBITUS — 9 MKM, MaTepuall KaTojia — Me/b.
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OmnpiT 4. CpaBHEeHHE a7COPOIIMOHHON CIOCOOHOCTH OKCUAHOM MIeHKH Al203 1 BBIXO/BI IO TOKY PEaKIIUU
ee 00pa3oBaHMs ISl MPOLIECCOB aHOAMPOBAHUS ATIOMHUHUS Pa3HOW MPOJOIDKUTEIBLHOCTH. DIEKTPOIHUT —
180 r/mm3 H2SO4, Ttemmeparypa — KoMHarHas, ia — 2 A/aMm2, wmarepuan Karoga — CBUHEIL.
[TpomomkuTenbHOCTh AnekTponu3a: a) 5 muH; 0) 20 muH. [locnme anmekTponn3a KaxAblid aTIOMIHHEBBIN
oOpaser pa3pe3aroT Ha 2 oguHaKoBble yacTH. OHA YacTh — Ui MPOBEPKU aICOPOLIMOHHON CITIOCOOHOCTH
OKCUIHOH TUIEHKHM METOZOM OKpAIIMBAaHUS [0 PEAKIIMU TBOMHOTO 0OMeHa. MeToJ COCTOHT B CIEAYIOLIEM:
BBIOpaHHYIO YacTh MOJyYE€HHOTO MPH OKCUIAMPOBAHUHU 0oOpasiia oKyHaroT cHadana B pactBop K4[Fe(CN)6]
(1 mun), 3atem B Bomy, mocie dero B pactBop FeCl3 (1 muH), 3areM cHOBa B Bomy. PacTBopwl cosneit
pearupyroT Mexay coOoi B rmopax OKCHJIa, 00pasys SpKO-roidy0oe HepacTBOPUMOE coenHeHne. YeM Bhlle
TOJIIIIMHA ¥ MOPUCTOCTh OKCHUIHOHN IUIEHKH, T€M sIpue OKpacka, T.e. BBIIIE aJCOPOLMOHHAsI CIIOCOOHOCTh
TIeHKU. BTropast yacTb — A7 onpesesieHns: BhIXoa Mo TOKY OKCHIa. DTy 4acTh 00pasiia Hy)KHO B3BECHTb,
3aTeM BBIAEpPXKATh B PaCTBOPE «JJIsl CHATUS OKCUIHOMU muieHKn» npu temneparype 90°C B teuenue 10 muH,
IPOMBITh BOJOH, BBICYIINTh M CHOBa B3BECUTh. lI3MeHeHme Macchl oOpasna — macca (PaKTUYeCKH
00pa3oBaBIIErocss Ha TMOBEPXHOCTH OKCHA, KOTOPYIO HY)KHO OyIeT MOJACTaBIATh B (GOpPMYTy pacdera
BBIXO/1a TIO TOKY.

Onpir 5. CpaBHEHHE KayecTBa HHUKEJIEBOTO IOKPBITHS W BBIXOABI MO TOKY OC&XKIEHUS HHUKENs IS
MIPOIIECCOB, XapaKTEPU3YIOIINXCS pa3HOM MIIOTHOCTHIO TOKA OCAXACHUS MOKPHITHS 1K: a) 1,5 A/mM2 ; 6) 6,0
A/mM2. DAEKTPOIUT — CyIb(aTHO-XJIOPHUIHBIA DIICKTPOIUT HHUKEIMPOBAHUA C OJIECKOOOPA3YIOIMIMMH
nob6askamu (Ne 2 w3 Tabm.), Temneparypa — 50— 55°C, TonmmHa OCaXTa€MOTO TOKPBHITUA — 6 MKM,
MaTepua Karoja — MeJib.

OmeiT 6. CpaBHEHHE aCOPOIMOHHON CIOCOOHOCTH OKCUIHOM TUIeHKH Al203 1 BBIXOOB 1O TOKY PEaKIMH
ee 00pa3oBaHMs sl TIPOILIECCOB AHOIWPOBAHUS ATIOMHHHS C PAa3HOW aHOAHOW TUIOTHOCTBIO TOKa: a) 1
A/mM2 (TpOIOIDKUTENLHOCTD AekTponu3a — 20 MuH); 0) 4 A/mM2 (MPOIOIDKATEILHOCTD JIEKTpoIn3a — 5
MUH). DJIEKTPOJIUT — cepHas kucioTa, 180 r/am3; Temneparypa — KOMHaATHas, MaTepuaj KaToja — CBUHEII.
[IpoBepka aacOpOIMOHHON CHOCOOHOCTH M TOJY4YeHHE JaHHBIX JJIsS pacuera BbIXOJA IO TOKY
BBITIOJTHSFOTCS TaK K€, KaK M B OTBITE 4 K IaHHOH J1aboparopHOi paboTe (CM. BBIIIE).

OmnpbiT 7. CpaBHEHHE KaueCTBa HUKEJIEBBIX MOKPHITUH M BBIXOAOB IO TOKY HHUKENS Ui MPOLECCOB C
ANIEKTPONUTAMH, oTiHyarommmucs BenuunHoil pH. Tommmua nokpeitus — 8 MkM, K — 2 A/am2,
Temneparypa — 55°C, marepuai Karofa — yIIEpOAUCTas cTajb. DJICKTPOIUTHI — CyIb(aTHO-XJIOPUIHBIA €
6neckoobpasytromumu qo6aBkamu (Ne 2 u3 Tab.) U Tako# ke MEKTPOoIuT, HO ¢ pH = 1-2.

OmnpiT 8. CpaBHEHUE aICOPOLIMOHHON CITOCOOHOCTH OKCUIHOM MIeHKH Al203 1 BBIXO/I0B IO TOKY peakluu
ee 00pa3oBaHHUs Ui MPOIECCOB AHOAMPOBAHUS AIIOMUHHS C pa3HOW TEMIEpaTypoil SJIEKTPOJIUTA: a)
15-20°C; 6) 30-35°C. DnekTponuT — cepHas kuciota, 180 r/nmM3; IpoJOIKUTENFHOCTD AIeKTponn3a — 20
MUH, MaTepuas Karoaa — cBuHel. [IpoBepka ajcopOIMOHHON CHOCOOHOCTH M TONyY€HHE JAHHBIX IS
pacyera BBIXOJa MO TOKY BBINIOJHSAIOTCS TaK kK€, KaK U B OINbITe 4 K JaHHOW JaboparopHoii pabote (cM.
BBIIIIC).

OmnbiT 9. CpaBHeHHME KayecTBa IIMHKOBBIX IMOKPBITUA M BBIXOJOB IO TOKY IIMHKA IJi1 MPOLECCOB C
AEKTPOIAUTaMH, oTiudarommmucs BenuunHod pH. Tommmuaa mokpeitus — 6 MM, ik — 1,5 A/mM2,
temmneparypa — 15— 25°C, marepuan katoga — Meib. DJIEKTPOIUTHI — cyiabdarabiii (Ne 2 u3 Tabi.) U Takou
e AIEKTPOJIUT, HO ¢ pH = 1-2.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThI.

1. DnekTponuTHUeckoe HMHKOBaHKUE U KaaMupoBanue. CroiictBa Zn- u Cd-nokpeituii. CpaBHUTEIbHAS
XapaKkTepucThKa 31eKTpoauToB. [laccuBanus Zn- u Cd-moKpeITHH.

2. DNEKTPOIUTUYECKOE OJIOBIHUPOBAHUE.

3. DAEKTPONIUTUYECKOE METHEHUE. XapaKTEPUCTUKA SJIEKTPOIUTOB U MOKPBITHIA.
4. TIokpbITUSI METAJIJIaMU TPYIIBI Keje3a.

5. DAEKTPONTUTUYECKOE XPOMUPOBAHUE.

6. DIEKTPOOCAXKICHUE CILUIABOB.

Tema 5. Tema 5. DiekTpoXUMHYeCKOe POU3BOACTBO BasKHeHIMX XuMu4yeckux npoaykros. (IIK-6)
Jlexknus.
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IIpon3BoACTBO BOAOPOAA, KHUCIOPOAA M TSKEJIOHM BOIABI AJIEKTPOIM3OM. OJIEKTPOJIMUT, 3JIEKTPOAHBIE
MarepHaibl, 3JICKTPOJHBIE TPOLECCH, AIIEKTPOIU3EPhl (MIBTP-IPECCHOTO THIA, NPUMEHSEMbIE IPH
NIEKTPOJIN3€ BOJBL. DIEKTPOXUMUYECKOE IIPOM3BOACTBO XJIOpa U Iiesoueil. AHOIHOE BBIIEIIEHUE XJIopa U
CTOiikue aHonHble MaTepuaibl. [1o0O0YHBIE TpOIECCHl HPU AIEKTPOJIM3E pacTBOpa XJIOpUAA HATPHUS.
DNeKTponu3 ¢ TBEPIAbIM KarofoM (uisTpylomeld nuadpparMmoil, ¢ pTyTHBIM KarogoM, ¢ MOHOOOMEHHOM
MeMOpaHo#. DIEKTPOXUMUYECKUI CHHTE3 HEOPTraHUYECKUX COCAMHEHUI.

IIpakTn4yeckoe 3ansATHE.
1. TexHONIOTUYECKHE OCHOBBI AIEKTPOJIMTHUECKOTO TPOU3BOJICTBA BOAOPO/IA, KUCIOPOAA.
2. TexHONOTNYECKHE OCHOBBI AIEKTPOJIUTHYECKOTO TPOU3BOICTBA TSAKEIOU BOABI.
3. DIEKTPOXUMHYECKOE MPOU3BOACTBO XJIOpa U IIETOYEH.
4. DNEeKTpOXUMHUYECKUN CUHTE3 HEOPTAHMYECKUX COCTMHEHUM.
5. DAEKTPOXUMHUYECKUNA CUHTE3 OPraHMUECKUX COCTUHEHUI.
JlaGopaTopHbie padoThbI.
He mpenycmorpena
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Hanmcats pedepar u HOArOTOBUTH YCTHOE BBICTYIUICHHE C TIPE3EHTAIMEN TI0 OAHOMY M3 BOIIPOCOB
IIPAKTUYECKOTO 3aHATHS.

Tema 6. Tema 6. I'maposiiekTpomerasuryprusi. OCHOBBI 3J1eKTpoJn3a paciuviaBos. (ITK-6)
Jlekumus.
I'uaposnexktpomeramtyprusi. OOmias XapakTepUCTHKA THAPO-IEKTPOMETAJUTYPTUYECKUX TPOIIECCOB.
[ToarotoBka »nekTponuTa (0OKUT, BhIIIEIauMBaHUE, OUMCTKA AIEKTPOJIUTA OT HEXKEJIaTeIbHBIX MPUMeEceil).
DNEeKTPOXUMUYECKUE METOJIbI W3BJICYCHUS METAJIJIOB u3 pacTBOpOB 3JEKTPOIUTOB
(anexTpopa@UHUPOBAHHUE U IEKTPOIKCTPAKIIHS). DIEKTPOXUMUYECKOE IPOU3BOICTBO LIMHKA. DJIEKTPOIIN3
B METAJLTYPTrUU HUKEJSA U ME/IH.

OCHOBBI 3IEKTPOJIM3a PACIIABOB. DJIEKTPOIPOBOAHOCTh PACIIJIABOB KMHETHKA 3JEKTPOAHBIX IMPOILIECCOB.
Oco0OeHHOCTH 3JEeKTPOJIHBIX MpoleccoB B pacmiaBax. [IpousBoacTBo amomunud. [lomydeHue 4YuCTBIX
UCXOJHBIX MAaTEpUajoB. OJEKTPOIHU3 KpPUOJIUT-TIIMHO3EMHOro pacrmiaBa. [Ipou3BoACTBO MarHus.
[TomydeHue UCXOAHBIX MaTepUaJIOB U3 MPUPOIHOTO ChIPbs. DJIEKTPOIU3 U KOHCTPYKIUS BaHH.

IIpakTnyeckoe 3ansATHE.
DNEKTPOXUMUYECKOE TPOU3BOJICTBO IIUHKA.
DNEKTPOXUMUYECKOE MTPOU3BOACTBO HUKEJIS.
DNEKTPOXUMUUYECKOE TPOU3BOJICTBO MEIH.
DNEKTPOXUMUYECKOE MTPOU3BOACTBO ATIOMHHHSL.

AN

DNEKTPOXUMUYECKOE TPOU3BOACTBO IIETOYHBIX U HIEIIOUHO-3EMEJIBHBIX METAJIIOB.
JlaGopaTopHbie padoThbI.
He mpenycmorpena
3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
1. Dxonoruyeckue MPoOIEMbl THAPOMETAIUTYPTUU U METOIBI UX PEIICHHUS.
2. DKOJIIOTMYECKHE U DHEPreTHYecKre MpoOaeMbl AIEKTPOIN3a PACIIIABOB U ITyTH UX PELICHHUS.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

8 cemecTp
*  TEKyImui KOHTPOJb — 80 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuanbHbIe OauTel — 10 6amioB

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:



No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. |[Tema 1. 3agaun | CamocTos 5 CryneHTy mnpezaraercs WHAMBHAyallbHOE 3aJaHue u3 5
MPUKJIATHON | TembHas KOHTPOJBHBIX BOMPOCOB (1 0ayut 3a Kaxaplii MpaBUIIBHBIN OTBET).
ANEKTPOXUMHUHU. | paboTa
ITpunnumne
KOHCTPYHPOBaH
usl 1 pabOTHI
ANEKTPOXUMHYE
CKUX CHCTEM.
2. Tewma 2. Camocros 5 CrynenTty mpemiaraeTcs WHIWBHIyaIbHOE 3aJaHue W3 S
Metonbt TeIbHAS KOHTPOJIBHBIX BOMPOCOB (1 6ayur 3a Ka)aplil MPaBUIIBHBIN OTBET).
M3MEpEHHS B pabota
QJICKTPOXUMHH. | JlTabopaTo 15 3ammaHupOBaHO BBIMONHEHHE 3 JabopaTopHBIX paboT B BHUIE
pHBIC VHANBUAYAIbHOTO OJKCIIEPIMEHTAIBHOTO 3aJaHus. 3a KaKIyIo
paboThI nabopaTopHyo paboTy MaKCHMAaJIbHO HAaunCseTCs 5 6amoB: 2 Oamra
- BBHITIONTHEHUE; 2 0aura — pacdeTsl U odopmirenue; 1 6amr — 3ammra
TEOPETHUECKOTO MaTepraia K JaboparopHoii padorte
KonTpoa 10 Ha nuceMenHyr0 KOHTpOJIBHYIO paboTy oTtBoguTcs 45 munyT. PaboTa
bHast COCTOHWT B PEIIEHNH 2 pacdeTHBIX 3a]ad M0 TeME M MaKCHUMAaJbHO
pabdora(k omennBaercs B 10 OammoB (5 0amoB 3a KaKIyro MPaBHIBHO
OHTPOJIbH pEIIeHHYIO 3a1a9y).
blii cpe3)
3. Tewma 3. Pedepar 10 YcTHOE BBICTYIUICHHE CTYACHTA TI0 BOIIPOCAM MPAKTHICCKOTO 3aHITH
XuMuueckue Bo3MoxHBI pe3eHTaIU, pa3aTOuHbI MaTepual, ciaiasl U T.1.
HUCTOYHUKH 9-10 GamIoB — CTYAEHT TPaMOTHO BBICTPAMBAET JIOTHKY CBOETO
TOKa. JIOKJIaZia, PACKPBIBAET TEMY HCCIIEeOBAHMS, OMMPASCh Ha PE3yIBTATHI
TEOPETUIECKUX U SMIUPUUYECKUAX HCCIETOBAHUN MOCIENHUX 3-5 JerT,
I'paMOTHBIE OTBETHI Ha IOTIOIHUTENBHBIE BOMTPOCHI
7-8 GamnoB -  CTyAGHT TPaMOTHO BBICTPAMBAET JIOTUKY CBOETO
JIOKJIaZia, PACKPBIBAET TEMY HCCIIEIOBAHMS, OMMPASCh Ha PE3yIBTATHI
TEOPETUYECKUX WM SMIUPUIECKUX HCCIETOBAHUNA COBPEMEHHOU
HayKd, JaHbBl TPAMOTHBIE OTBETHl Ha OTAENbHBIC OTOJIHUTEIIbHBIC
BOIIPOCHI
5-6 OamioB - JIOTUKA BBICTYIUIEHUS B OTHENBHBIX MECTax
HapyIIaeTcs, TeMa WCCIICOBAaHUS PACKPBIBAETCS HE IOJHOCTHIO,
OTBETHI HA BOTIPOCHI TPEOYIOT YTOYHEHHUSI.
3-4 OGamna — OTBET MPEACTaBIICT COOOH TPOCTOE 3aUYNUTHIBAHUE
TEKCTa, OTIEIbHBIE OTBETHI HA JOMOIHUTENbHBIE BOMPOCHI TPEOyIoT
YTOYHEHUS
1-2 6aa - OTBET HMPEACTABIAET COOO0H MPOCTOE 3aUNTHIBAHUE TEKCTA,
CTY[EHT HE MOXET JaTh OTBETHI HA JIOTIOTHUTEIHHBIE BOIIPOCHI
4. Tema 4. CamocTtos 5 CryneHTy mnpezaraercs WHAMBHAyallbHOE 3aJaHue u3 5
Ucnonb3oBanue | TenapHas KOHTPOJBHBIX BOMPOCOB (1 0ayut 3a Kaxaplii MpaBUIIBHBIN OTBET).
KaTOIHBIX U pabora
AHOIHBIX Jlaboparo 15 3armiaHUpOBaHO BBINMOJNHEHUE 3 Ja0OpaTOpHBIX paboT B BHUC
TIpOLCCCOB B pHEBIC WHAVBUAYAJIBHOTO 3KCIIEPUMEHTAJIBHOTO 3aJaHus. 3a KaXIyIo
raJibBaHUKe. pabots nabopaTopHyIo padOTy MakCUMaJIbHO HaducisieTcs 5 6amioB: 2 Oama
- BHINONIHEHUE; 2 Oamia — pacyeTsl U opopmieHue; 1 Gamt — 3ammra
TEOPETUYECKOro MaTepuaia K labopaTopHoil padote
Kontpons 10 Ha nuceMeHHYI0 KOHTPOJIBHYIO paboTy orBoauTcs 45 MuHyT. PaGoTa
Has COCTOMUT B PEIICHUM 2 PacYeTHBIX 33Jlad MO0 TeME M MaKCHUMAaIbHO
pabora oueHuBaercss B 10 OamtoB (5 OamuoB 3a KaKAyO MPaBUIBHO

PELICHHYIO 3a/1a4y).
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Tema 5. Pedepar 10 YCTHOE BBICTYIICHHE CTYIEHTA 110 BOMIPOCAM MTPAKTHUECKOTO 3aHSTHUS
DICKTPOXUMUYC Bo3MoxHBI Tpe3eHTaIH, Pa3IaTOUYHbI MaTepUa, CIalIbl U T.1.
CKOE 9-10 OamioB — CTYIGHT TpaMOTHO BBICTPAWBAET JIOTUKY CBOETO
MIPOU3BOJICTBO JIOKJIaJia, PACKPBIBACT TEMY HCCICIOBAHMS, OMMPASCh HA PE3yIBTaThI
BaXHEHIITNX TEOPETUYCCKUX U SMITUPHUYCECKUX HUCCICIOBAHUN TOCIEIHUX 3-5 JerT,
XUMHYECKIX I'paMOTHBIE OTBETHI Ha JTOTIOTHATEIBHEIC BOITPOCHI
MPOIYKTOB. 7-8 OalnmoB -  CTyAGHT TpPaMOTHO BBICTPAMBAET JIOTUKY CBOETO
JIOKJIaJia, PACKPBIBACT TEMY HCCICIOBAHMS, OMMPASCh HA PE3yIbTaThI
TEOPETUYCCKUX WM SMIUPUYCCKUX HCCICIOBAHUN COBPEMEHHON
HayKd, JaHbl TPAMOTHBIC OTBETHl Ha OTJAEIBHBIC JOMOJIHUTEIILHEIC
BOIPOCHI
5-6 ©OamioB - JIOTUKA BBICTYIUICHUS B OTACIBHBIX MECTaX
HapylIaeTcs, TeMa WCCIICAOBaHUS PACKPBIBACTCS HE IOJHOCTHIO,
OTBETHI HA BOTIPOCHI TPEOYIOT YTOYHEHHUSI.
3-4 Oamnma — OTBET MPEICTABISCT COOOH MPOCTOE 3aYUTHIBAHHUEC
TEKCTa, OTNIEIBHBIC OTBETH HA JOIMOJHUTEILHBIC BOMPOCH! TPEOYIOT
YTOUHEHUS
1-2 Ganna - OTBET MPEJCTABIISAET COOOM MPOCTOE 3aYUTHIBAHUE TEKCTA,
CTYJIEHT HE MOXET J]aTh OTBETHI HA JIONIOJTHUTEIHHBIE BOITPOCHI
Tema 6. Camocros 5 CrynenTty mpemiaraeTcs WHIWBHIyalbHOE 3aJaHue W3 S
T'unpodsnexkTpoM | TenbHAS KOHTPOJIBHBIX BOTIPOCOB (1 Gaimr 3a KaXkIIbIii IPaBMIIBHBIN OTBET).
eTaJUTyPTHSL. pabora
OcHoBbl KonTpoa 10 Ha nmuceMeHHy10 KOHTPOJIBHYIO paboTy oTBOIUTCS 45 MuHYT. PaboTa
SJICKTpOJIM3a bHas COCTOWT B PEIICHHH 2 PACUETHBIX 3a7ad M0 TeME M MaKCHUMaJbHO
pacIliaBoB. pabdora(k ornermBaeTcs B 10 OammoB (5 OammoB 3a KaXIylO TIPaBHILHO
OHTPOJIbH pEIIeHHYTO 3a1a9y).
blii cpe3)
IIpeMuansHbIC OaITHI 10 [IpemMuansHbIe OAIITBI HAYMCIISIOTCS 32 TOCTOSHHYIO aKTHBHOCTH Ha
MPAKTHYECKHUX 3aHATHIX
HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
TpaJULMOHHYIO

mkane. IlepeBon 100-0amnpbHONW  pEHTHUHTOBOWM  OLICHKH
YeThIPEX0aNIbHYIO OCYIIECTBIISICTCS CICTYIOIIUM 00pa3oM:

IUCHUIIINHE B

100-0ajuibHasg cucreMa

TpanuiuonHas cucrteMa

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 2. Tema 2. MeTonbl U3MEPEHNUS B AIEKTPOXUMHUH.

BapuaHT KOHTPO/IBHOH PadoTHI

1. YaeabHas 3jekTponpoBoaHocTh 30%-noro pactsopa H2SO4 npu 180C pasna 0,7338

Owm-1-c™-1, a ero miotHocTh 1,223 r/cM3. BBIUHCIUTH KaXXYyLIyIOCS CTENEHb JAUCCOLMAIMH KHCIOTHI U

AKTUBHOCTb MOHOB BOAOPOAA, €CIIU MPEAEIbHBIE TOJBUKHOCTH COCTABISIIOT = 315; = 68,4 .

2. PaccunTaiiTe paBHOBECHBINM MOTEHIIMAI MEIHOIO 3JEKTPOAA, MOTPYKEHHOIO B CEPHOKMCIBIM pacTBOp C
KakoBa BenMuMHa NOJNSIPU3AallMA 3TOTO IEKTpoJa IpHU

KOHIeHTpamuen cynbpara meau 50 1/mm3

IJIOTHOCTH TOKa 1,8 A/mM2 , eciu ero morennuan cocrasiset 0,12 B?

Tema 4. Tema 4. Mcnionp30BaHNE KaTOJHBIX M aHOIHBIX IIPOLECCOB B rajbBaHUKE.
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BapuaHT KOHTPOJILHOMH PadoThI

1. CpaBaure 3¢)(HeKTUBHOCTH TPUMEHEHUST KOMIUIEKCHBIX AJIEKTPOIIMTOB OCAKICHUS MEIIU: IIHAHUCTOTO
(0,2 mons/mMm3 [Cu(CN)4]3—, Ka =5 - 10-31, 0,5 mons/mm3 KCN) u okcanarroro (0,2 monb/nm3
[Cu(C204)2]2—, Ka =3,2 - 10-9, 0,5 mons/mm3 K2C204) nyist ycTpaHeHHUs SBJICHHUS] KOHTAKTHOTO
BBITECHEHHUSI IPH METHEHUH CTaJIH.

2. CocraBbTe cxeMy EKTpoan3a BogHoro pactBopa K2SO4: a) ¢ rpadhuToBBIME 3IEKTpoaMH; 0)
MEAHBIMU JIEKTPOAAMHU. 3aMUIINTE BHIPAKEHUE JIJIsl pacueTa paBHOBECHOT'O MOTEHIIMAIAa aHOAHBIX,
KaTOJHBIX PEAKIUM.

Tema 6. Tema 6. ['unposnexrpomerammyprusi. OCHOBBI AIEKTPOJIM3a PACILIIABOB.
BapuaHT KOHTPOJILHOH PadoThI

1. JInst kKaToHOTO OCaXKIeHHsI 0J10Ba ObLT BRIOpAH AIIEKTPONHT Ha 0cHOBe coeauHenuid Sn(Il) ¢ Berxomom 1o
ToKy onoBa 98%, sddexruBHO padoTaomuil mpu IUIOTHOCTH Toka 1 A/am2. Beruucnure TONILUHY
OJIOBSHHOTO TIOKPBITUSI U 00BEM BOIOPOJA, MOJYUYSHHBIX 3a 25 MHH JIEKTposn3a (TUIOIaib KaTOTHOMN
noBepxHoctu 0,7 M2)

2. Pa3HOCTh PaBHOBECHBIX MOTEHIMAJIOB JJIEKTPOJOB 3JIEKTPOJUTUYECKOW BaHHbI paBHa 1,23 B. Halitu
BBIXOJI 110 PHEPTUU I cleAyromux yciosuid: ha = 0,7B, hk = 0,5B, Djom = 3B.

JlaGopaTopHbie padoThI

Tewma 2. Tema 2. Metoabl U3MEpPEHHUS B AIEKTPOXUMUMU.
KoHnTposbHbIe BONPOCHI K JIa00paTOPHbIM padoTam
Paboma Nel Tlomenyuomempuueckoe mumpogarue
1. B ueM cymHOCTbh METO/Ia TOTEHIIMOMETPUYECKOTO TUTPOBAHUS?

2. KakuMm TpeOGoBaHMIM JTOKHBI YAOBICTBOPATH PEAKIIUU, UCIIOIB3yEeMbIE B TIOTCHIIMOMETPUYECKOM
agannse?

3. Kakoii 351eKTpo/1 Ha3bIBAETCSI MHAUKATOPHBIM.

4. Tlo xakoMy MpHU3HAKy NOAOMPAIOT MHIUKATOPHBIN 3JIEKTPOJ] B MOTEHIIHOMETPUUIECKOM TUTPOBAHUH.
[IpuBenuTe npUMepHI.

5. Kakue uHANKATOPHBIC IEKTPObI IPUMEHSIOTCS B PEaKlMM HEUTpamu3auu?

Paboma No2 Amnepomempuueckoe mumposanue

1. B yem oTiiM4me aMrepoMeTpHUECKOTO0 TUTPOBAHUS OT moJsiporpadun?

2. B yem Habmr0omaeTcst CXOACTBO aMIIEPOMETPUYECKOTO TUTPOBAHUS U TIPSIMOM BOJILTAMIIEPOMETPUH?
3. YUro Takoe moTeHLHaI OTyBOJIHbI?

4. Yem omnpenensieTcss BUJI KPUBOH aMIIEPOMETPUYECKOTO TUTPOBAHMS?

5. KakoBel  mpeuMymiecTBa  METOJa  aMIIEPOMETPUYECKOTO  TUTPOBAHHMS  Tepen  MpsiMOM
BOJIETaMIIEPOMETpUEH?

Paboma Ne3 Kondoykmomempuueckoe mumposamue

Ha yem ocHOBaH MeTOl KOHYKTOMETPHYECKOTO THTPOBAHUS?

N300pa3ute rpadyk TUTPOBAHUS CHIBHOM KHCIIOTHI IIEI0YbI0 U OOBSCHUTE €TO.

N3o6pazute rpadguk TUTpOBaHUS C1a00K KHCIOTHI MIEI0YbI0 U OOBSICHUTE €TO.

N300pasute rpadk TUTPOBAHUS CMECH CUIIBHOM M C1a00W KUCIIOT MIETI0UbI0 U OOBSCHUTE €T0.

Nk -

Kakast kuciora B cMecH TUTPYETCS 1IEJIOUbIO MEPBOM U oueMy?

Tema 4. Tema 4. cniosib30BaHME KaTOJHBIX U @aHOJIHBIX ITPOIIECCOB B TAJIbBAHUKE.
KoHTposibHBbIE BONIPOCHI K JIA00pPaTOPHBIM padoTam
Paboma Ne4 Hanpsisrcenue paznosicerust
I 1. UYro Takoe nonspusanys?
2 2. B dem CyImHOCTB 3JIEKTPOXUMHUYECKON TOJISIpU3avu?



3 3. B 4eM cymHOCTh KOHIEHTPALXOHHON NOISpU3ALIU?

4 4. 3anucarb ypaBHEHUS PEAKINM, MPOTEKAOIINX Ha AIEKTPOAAX MPHU FIEKTPOITU3E
KHUCITIOPOJCOACPKAIIUX KUCIIOT U IIesioueit

5 5. 3anucaTrh ypaBHEHMS pEaKIUid, MPOTEKAIOIIUX HA AJIEKTPOJAx MPH AIEKTPOJIU3E CONei
OCCKHUCIOPOAHBIX KUCIIOT.

Paboma NeS5. Pagnogecue 6 31eKmMpOXUMUYECKUX CUCTEMAX U NOJAPUZAYUOHHDBLE S81eHUS
1 1. Yro Takoe Tak oOMeHa?
2 2. Kak 3aBUCHUT BeJIMUMHA MOJISIPU3AIUH AIEKTPOIa OT TOKa oOMeHa?
3 3. HM3obOpasurte MoIHyO KPUBYIO aHOJHOW MOJSPHU3AINH U YKAKHUTE HA HEW XapaKTepHbIC TOUKH.
4 4. B yem npuuMHa NacCUBAlMU MeTasa?
55. Kakumu criocobamMu MOKHO JOCTHYb ACCUBHOTO COCTOSHUS MeTajia?
Paboma Ne6. Dnexkmponus. 3akonvt Papaoes.
1. Chopmynupyiite 1 3akon Dapanes v 3aMUIIATE €TI0 BBIpAKEHUE.
2. Chopmymupyiite 2 3akoH Dapajes ¥ 1aliTe ero MaTeMaTHIeCKOe BhIpAKCHHE.
3. Kakue npouecchl IpoTekaroT Ha aHoze U katoae? [Ipumepsl.
4. Yto Takoe BBIXOJ MO TOKY?
5. UTo mpencTaBiseT pacceuBaroIiasi CrioCOOHOCTh dIEKTpOoIHUTa?

Pedepar

Tema 3. Tema 3. XumMuueckre UCTOUHUKH TOKA.
Tembl pedeparon
1. DNEeKTpOXUMHUYECKUE XapAKTEPUCTUKU XUMUYECKUX UCTOYHUKOB.
2. IlepBu4HbIE XUMUYECKHE UCTOYHHUKH TOKA.
3. CBUHIIOBbIE KUCIIOTHBIE AKKYMYJITOPBI.
4. lllenouHbIC AKKYMYJISITOPBI.
5. KoHCTpyKIIOHHBIE 0COOEHHOCTH TOTTUBHBIX 3JIEMEHTOB U UX MIPUMEHEHUE.

Tema 5. Tema 5. DIEKTPOXUMHUYECKOE TPOU3BOACTBO BAXKHEUILINX XUMUYECKUX MTPOAYKTOB.
Tembl pedeparon
. TexHOIOrnuecKrue 0CHOBBI MIEKTPOIUTHUECKOTO MPOU3BOJACTBA BOAOPOAA (KUCIOpOaa).
. TeXHONIOrM4eCcKne OCHOBBI NIEKTPOIUTHIECKOTO POU3BOICTBA TIKEION BOJBIL.

1

2

3. DIEKTPOXUMHYECKOE MPOU3BOACTBO XJIOpa U IIETOUYEH.

4. DNEeKTpOXUMUYECKUI CUHTE3 HEOPTAHUYECKUX COCTMHEHUM.
5

. DNEKTPOXUMHUECKUN CUHTE3 OPraHUYE€CKUX COCTUHEHUI.
CamocrosTeqabHas pabora

Tema 1. Tema 1. 3amaun npukiIaIHON SMEKTPOXUMUN. [IpUHIIUATIBI KOHCTPYHPOBAHUS U PAOOTHI
AIIEKTPOXUMHUYECKUX CUCTEM.

Yro takoe nonspuszanys? B ueM CyniHOCTb 3IEKTPOXMMHUYECKOH Mmossipu3annn?
KakoBo ycTpOiCTBO 3JIEKTPOXUMHYECKON CUCTEMBI?

Jln1st uero HeoOXOAUMBI BCIIOMOTATEIbHBIE AIEKTPObI?

Kaxkue snexTpoasl cpaBHeHus Bbl 3HaeTe? KakoBo MX ycTponcTBO?

A

Bpamatomuiics 1uckoBbii anekTpon. Ero HazHaueHue.

Tema 2. Tema 2. MeTonbl U3MEPEHNUS B AIEKTPOXUMHUH.
1. Kakue criocoObl M3MepeHHsl MOTEHIIHANIA CYIIEeCTBYOT?
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2. Yto Takoe paBHOBeCHBIN noreHuan? Kak HyKHO MpOBOAUTH U3MEPEHUE MOTEHLIMAIA UHAUKATOPHOTO
AIIEKTPOJIA, YTOOBI €T0 BEIMYMHY MOKHO OBUIO MPUHSTH PABHOM paBHOBECHOMY?

3. Onwumure PASHOBUAHOCTU MTOTCHIHHUOMCTPUUYCCKOIO TUTPOBAHUA. Ha ocHoBanum 4ero B HHUX
OIPCACIIACTCS SKBUBAJICHTHAS TOYKa?

4. Ha xakoM MPHUHIIAIIE OCHOBAaHA KIACCU(PUKAIUS MOHOCEICKTHBHBIX 3JIEKTPOIOB?
5. OnumuTe XMMU3M MPOIECCOB, TPOUCXOISIINX B XUHTHIPOHHOM IJIEKTPOJIC.

Tema 4. Tema 4. Mcnionp30BaHrEe KaTOAHBIX U AaHOJHBIX MPOLIECCOB B rajibBaHUKE.
UYro Takoe anHogupoBanue? i 4ero ero NnpUMeHs0T?
Kak nmpoBoasT 351eKTpONOJIUPOBKY?
Kakue aneKkTponnTel IMHKOBaHUS BaM U3BeCTHbI? IIpuBenure npumepst?
Kaxk npoBepsroT ka4ecTBO raJibBAHUYECKOTO MOKPBITHS?

AN

Uro mpexacTaBisieT co0oii paccenBaroIas CioCOOHOCTh IMEKTPOIUTa?

Tema 6. Tema 6. ['maposnexkrpoMeramuryprusi. OCHOBBI 2JIEKTPOJIM3a PACILUIaBOB.
1. YUeM 3aHUMAETCA TUAPOIICKTPOMETATITYPrus?
2. Kak ocy1iecTBiseTcss HOATOTOBKA 3JIEKTPOIUTA B TUAPOIIEKTPOMETAILTYPIUH?
3. YUro HazpiBaeTcs dnekrpopaduaupoBanueM? [ 1e oHO mpumeHseTcs?
4. B uem cyTh nporecca 3JIeKTPOIKCTPAKIUHN?
5. Onuummre cxemy MOJIy4eHUs ATFOMUHHUS HJIEKTPOIU30M PacIulaBa OKCUAA.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (ITK-6)
1. Onpenenenre NPUKIaTHON YIEKTPOXUMHUH.
2. CoBpeMeHHbIE HaIIPaBJICHUS TPUKIIATHON SJIEKTPOXUMUH.
3. DnexTponbl U TpeOOBaHUS, IPEABSIBIAEMBIE K HUM.
4. Knaccuukanus 31eKTpOXUMHIESCKHUX alllapaToB M UX XapaKTCPHCTHKH.
5. [nadparmel: Ha3HaYEHUE, TPEOOBAHUS, KJIaCCHU(PUKALIUS, XapaKTePUCTHKH.

6. BausiHre cocTaBa ANIEKTPOIUTA U peXUMa AIIEKTPOIN3a Ha MPOLECC AMEKTPOKPUCTAIIN3AIUN METAIIOB
U CILIaBOB.

7. Pactipenenenue MeTasuia ¥ TOKa 0 MOBEPXHOCTH KaTO/A.

8. TOCTs1 nokpeiTuii. Knaccudukarus moKpbITHA, yCI0BHBIE 0003HAYECHUSI.

9. CnocoObI MOATOTOBKH TTOBEPXHOCTH.

10. HuukoBanune. PU3NKO-XMMHUYECKUE CBOICTBA MOKPBITUI. HazHaueHune u 061acT MpuMEHEHUs!.

11. Knaccudukanus u CpaBHUTEIbHAS XapaKTEPUCTHKA AJICKTPOIUTOB ITMHKOBAHUS. TEXHOJIOTHYECKAs
cxeMa Tpollecca  IMHKOBaHWA. llaccuBHpoBaHWE  NMHKOBBIX  MOKpHITHH  ((docdarupoBanue,
XpOMAaTUPOBAaHUE, XPOMUTHUPOBAHHE).

12. KagmupoBanue. DPHU3MKO-XUMHUECKHUE CBOWCTBA MOKphITHI. Ha3Hauenume u oOmacTu mpUMEHEHHS.
Knaccudukarus u cpaBHUTENbHAS XapaKTePUCTHKA SIIEKTPOIUTOB KaJAMUPOBAHHUS.

13. TexHonornueckas cxema nporecca kaamupoBanus. [laccuBupoBanne KagMUEBBIX OKPBITHH.

14. HukenupoBanue. JIByxcnoiiHoe, TpexcioiHoe HukenupoBanue, KOII Ha ocHoBe Hukensa. YepHbri
Hukenb. CoBpeMeHHbIE HapaBIeHUs pa3pabOTKH COCTABOB ANEKTPOIUTOB HUKEIUPOBAHUSI.

15. XKenesznenne. dusnko-xumMmuueckue cpoiictpa. O6mactu npuMeHennsi. CpaBHUTENbHAS XapaKTepUCTHKA
AIIEKTPOJUTOB XKelle3HeHUs. OCOOEHHOCTH TEXHOJIIOTMYECKOTO Mpolecca KeJIe3HEHNU .

16. OnoBsITHUpOBaHUE.

17. CBuHILIOBaHUE.

18. DneKkTponuTHYeCcKOe OCaXACHUE OJIarOpOAHBIX METAJIIOB.

19. KombuaupoBanusle 3nekrpoxumudeckue nokpoitus (KOI1). KoMno3unnoHHbIe MOKPHITHS.
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20. DnekrpodopeTndeckoe HaHeceHHE MOKPHITUH. CyIIHOCTh 3IEKTPOPOPETUYECKOTO OCAKICHHS
NOKpbITUI. OcakaeHNe MOKPBITUI HA KATOZE, HA aHOAE.

20. XpomupoBaHHU€E, HA3HAYEHUE U IPUMEHEHUE XPOMOBBIX ITOKPBITHH.

21. DIEeKTpOXMMHUYECKUH CUHTE3 HEOPraHMYE€CKHX W OPraHUYECKUX COCAMHEHHM. DJIEKTPOXUMHUYECKUN
CUHTE3 XJI0pa, IIeJI04H, Boiopoa paznokenrneM NaCl B anekTposinse ¢ TBEpAbIM KaTooM U (pUIbTpyroIen
nuadparmoii; ¢ TBEpAbIM KaToJ0M U HOHOOOMEHHOM MEMOpaHOii; C pTyTHBIM KaTO/IOM.

22.  DNEeKTpOXMMHUYECKMH CHHTE€3 HEOPraHMYECKUX BEUIECTB  (KHCIOPOACOIAEpKALIMX  XJIOpa,
IIEPOKCO/IBYCEPHOM KHMCIIOTHI M IEPEKUCH BOAOPOA, IEPMAHraHaTa Kajus, IMOKCH1a MapraHia).

23. DNEeKTPOXUMHUYECKUN CUHTE3 OPraHMYECKUX BEUIECTB.
24. T'uaposaeKTPOMETAILTY PTHSL.

25. XuMu4JecKre UCTOYHUKH TOKA.

26. DnekTpoXxuMHUIEcKas pazmepHas o0padboTKa.

Tunosble 3aganusa 1 3adera (ITK-6)
HE MIPETyCMOTPEHO

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TIOCTYOKCHHSI pe3YJIbTaTa)

[1K-6 JleMOHCTpUpYeT  BBICOKMHA  YpPOBEHb  3HAaHWH B 00JIacTu
TEPMOAUHAMHUKHA U KUHETHKH JIEKTPOXUMUYECKUX ITPOLECCOB.
VYBEpEHHO NMPUMEHSIET OCHOBHBIE 3aKOHOMEPHOCTH AJIEKTPOCHUHTESA,
JJIEKTPOAHANIN3a, TAJIbBAHMYECKUX IPOLECCOB IIPU  PEIICHUU
MPAKTUYECKUX 3a/1a4.

OTBeT MOCTPOEH JIOTMYHO, MaTepuall H3Jaraercsi 4eTKO, SICHO,
XOPOIIUM SI3BIKOM, apT'yMEHTHUPOBAHO.

«3a4TEHOY
(50 - 100 6amoB)

[TK-6 JIeMOHCTpUpPYET HENOCTATOYHBI ypOBEHb 3HAHHH TEOPETHYECCKHX
MMOJOXKESHUM U 3aKOHOMepHOCTeI>i SJICKTPOXUMHUYCCKUX MPOUCCCOB.
He cmocobeH WHTEpnpeTHpOBaTh SKCIIEPUMEHTANIbHBIC (aKTHl Ha
«HE 3aUTEHO» OCHOBE COBPEMEHHBIX TEOPHH B OOJNACTH OSIEKTPOXUMHUECKHX
(0 - 49 6annoB) MPOIIECCOB.

He MoxeT NpPUMEHUTh 3aKOHOMEPHOCTU JIIEKTPOXHMHUH TIPU
PCHICHUHN NMPAKTHICCKUX 3a1a4.

HeyBepeHHO H JIOTUYCCKH HCTIOCJICAOBATCIILHO U3JIaracT Marcpuall.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUIUIMHEIL, €€ pa3/iena, YacTu.

J1J1s1 caMOCTOSITENIBHOM pabOThI BAKHOE 3HAYCHHE UMEIOT pa3ieibl «O0beM u collepiKaHue TUCIUTLTMHBD),
«Y4uebHO-MeTon4YecKkoe U HHGOPMAITMOHHOE 00eCTIeueHIE TUCITUTUIMHED U «MaTepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(OPMAITMOHHBIE CIIPABOYHBIC CUCTEMBD».

B pazmene «O0veM u copepkaHWE AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lelNbl M TEMBI HU3ydaeMOM
JTUCIUILTAHBL, @ TAK)KE BUJIBI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHyeMasi OCHOBHAS U IONOJTHUTENbHAS JINTEpaTypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOeCIeyYeHuUe,
npodeccuoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCIUTUTAHBL.



5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJ] ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA W3AAHUS HUCIOJIb3yeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3HMIMH), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHIe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue mpeanojaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeis €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHUH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTh MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Bapennos, B. K., Cunuypuna, P. E., Typno, E. M. Xumusi. D1eKTpOXUMUYECKUE MPOLECCHI U CUCTEMBI :
y4eOHO-MeToanyeckoe mocobue. - 2025-02-05; Xumus. DIESKTPOXUMUUYECKUE TPOIECCHl U CHUCTEMBI. -
HoBocubupck: HoBocuOupckuii rocyapcTBeHHbIN TexHU4eckuil yHuBepcurtet, 2013. - 60 c. - Teker :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/44702.html

2. HuwxuuxoBckuii E. A. CoBpeMeHHbIE 3JEKTPOXMMHYECKHUE UCTOUYHUKHU TOKa : MOHOTpadus. - Mocksa:
WznarensctBo Panmorexnuka, 2015. - 294 c¢. - Tekcr : snekrponnsld / OBC «YHuBepcurerckas
oubmuoTeka onnaitly» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=468358

3. BurmopoBuu B.U., [lpirankoBa JI.LE. KuHeTnka W MexaHU3M 5JEKTPOIHBIX PEAKIUA B Mpoleccax
KOPPO3UH METAIIOB : y4eb. mocodue ayisg xuM. dak. yH-ToB. - U3n. 2-e, mepepad. u gor.. - Tamb6os: 1U3a-BO
[Tepmuna P.B., 2010. - 127 c.

4. DprankoBa JILE., Burgoposuu B.W., Ilo3gusxoB A.Il. BseneHue B Teopuio KOPPO3UH

MeTaJIoB: Yueb.mocodue it  CTYIEHTOB By30B,00yvaromuxcs 1o cnen-ta'" Xumus'".-Tam6oB:131-Bo
TTY,2002.-311c.

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. bepexnas A. I. DiekTpoxuMu4yecKue TEXHOJIOTMH W Marepuansl : ydyeOHoe mocolue. -
PocroB-na-/lony|Taranpor: KOxusbiii penepanbueiii yausepeutet, 2017. - 119 c. - TekcT : anekTpoHHbIH //
2ObC «YHUBEPCUTETCKAS OubIMoTeKa OHJTAITHY [caitT]. - URL:

http://biblioclub.ru/index.php?page=book&id=499492

6.3 V1Hble UICTOUHUKH:

1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

2. DnexkTpoHHas OnbIMOTeKa yueOHUKOB I BY30B - http://4du.ru/

3. anexTpoHHas Oubnuoteka. - http://www.aup.ru/books/

4. 9BC «Znanium.com» - http://www.znanium.com/index.php?item=main

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHabHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CUCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyauTOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA M IIPOMEXKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JInnieH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOE 00ecTIeueHHe:

Kaspersky Endpoint Security 10 qs Windows "Jlabopatopust Kacniepckoro”

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuoreka Poccuiickoit akamemun  ecrectBozHanmsa. —  URL:
https://www.monographies.ru

2.  VYHuBepcuTeTckas OMOIMOTEKa  OHJIAHH:  DJIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru

3. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKN TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog
4. Hayunast snextponHas onbamoreka «KubepJlenmnka». — URL: https://cyberleninka.ru

DJIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEIICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



