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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[1K-3 Onpenenenue chepnr MPUMEHEHUS pe3ynbTaToB Hay4HO-HUCCJIEI0BATEIbCKUX u
OTIBITHOKOHCTPYKTOPCKHUX padoT

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepax: 26 XWUMHUYECKOE, XHUMHUKO-TEXHOJIOTMYECKOE TPOU3ZBOACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJOTUM, METOOB U METOJMK MOMYyUEHHUS U aHAIM3a IPOIyKIUH,
B cepe KOHTPOJSI KauyecTBa ChIPhA, MOTY(HaOpUKaTOB W TOTOBOM MPOIYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmuu nponykiuun), 40 CkBo3HBIC BUABI MPOPECCUOHATHLHON ACSITEIPHOCTH B TPOMBIILICHHOCTH
(B cdepe HayyYHOTEXHHYECKHUX, OINBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHYECKOMH
MPOAYKIMU Pa3IMYHOTO Ha3HA4YeHUsA, B cdepe METpPOJOTuU CepTU(UKALNU U TEXHUYECKOTO KOHTPOJIS
Ka4ecTBa MPOIYKITUHN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (Ipy HaTUYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[IK-3 Ompenenenne chepsl |[Ipumenser 3HaHuS 00 OCHOBHBIX NMPHHITUIIAX PabOTHI U
MPUMEHCHUS PE3yIBTaTOB  |UCIONb30BAHUM XUMHUYECKHX HMCTOYHUKOB TOKa  JUIs
HAyYHO-UCCIIEIOBATEIHCKIX |PEIICHUs] HAyYHO-UCCIIE/IOBATEILCKIUX W MPHKJIAIHBIX
Y ONIBITHOKOHCTPYKTOPCKUX |3a/1a4 IPO(EeCCUOHATBHON JesITETbHOCTH

pabor

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-3 Ompenenenue cdepbl NPUMEHEHUS PE3YJIbTATOB HAYYHO-HCCIEIOBATEIBCKUX H
OIBITHOKOHCTPYKTOPCKUX paboOT

Ne HaumenoBanue ®opma
n/n JTUCIIUTLITNH, oOyueHus
ONPEACTAOIINX Ou4HO-33049H
MEXIUCIUTUTHHAPHBIE ast
CBA3U (cemecTtp)
21314
1 |HayuyHo-uccnenoBaresn +

bCKas paborta

2| XuMus yriaepoaHbIxX +
MaTepHajioB

3 | DeKTpOXUMHUS +
HOHHBIX KUIKOCTEH

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

JucrumnHa «VICTOYHHKH AIIEKTPUUYECKOTO TOKAa» OTHOCHUTCS K 00si3aTeNIbHOM yacTu yueOHoro muiana Ol
1o Harpasiyienuto noarotosku 04.04.01 - Xumusi.

JucuunnuHa «ICTOYHHMKY 3IIEKTPUUECKOTrO TOKay u3ydaeTcs B 1 cemectpe.




3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIUIUIHMHEL: 2 3.€.
OunHo-3a04Hast: 2 3.€.

Bun yueGHOM paboThI

OuHo-3a04Hag
(Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 8
Jlexnuu (Jlexrun) 4
[Tpaktuueckue (IIpakr. pab.) 4
CamocrostenbHas pabota (CP) 64

3auer

3.2.ConepxaHue Kypca:

Bun yuebHoM
pabortsl, yac.

Ne HasBanue
TEMBI paszena/TeMsbl

Jlex |IIpa| CP
LIUH | KT.

pao.

0-3(0-3

DOpMBI TEKYILETO
KOHTPOJIS

1 cemectp

1 [TpununuanbHOE
YCTPOMCTBO U
Pa3HOBUAHOCTHU
XUMHYECKHUX
MCTOYHHUKOB TOKA.
XapakTepUCTUKHU
XUMHYECKHUX
MCTOYHHUKOB TOKA.
DIIEKTPOXUMHUYECKHI
€ BOTIPOCHI PabOTHI
XUMHYECKHUX
MCTOYHHUKOB TOKA.

Pedepar;
TecTupoBanue;
Omnpoc

2 ITopuctsle u
JUCTIEPCHBIE
CHCTEMBEI,
MPUMEHSIEMBIE B
XAMHYECKHX
HCTOYHHKAX TOKA. 1 1 16
OcobeHHOCTH
KOHCTPYKIIHH U
AKCIUTyaTaluu
XAMHYECKHX
HCTOYHHKOB TOKA.

Tectuposanue;
Ompoc




3 Kucnortneie n Pecepar;
MICI0YHbBIC TecTtupoBaHue;
aKKyMYJISITOPBI. Omnpoc
DIIEMEHTHI C
COJIEBBIM
ANIEKTPOITUTOM.
KomOuHupoBaHHble
HCTOYHHUKH TOKA. 1 1 16
XHUMHUYECKHUE
HCTOYHHUKH TOKA C
BOJHBIMU U
HEBOJHBIMHU
pacTBopamu, ¢
Pa3IMYHBIMH
ANIEKTPOIUTAMHU.

4 ToruBHBIE Pedepar;
3JIEMEHTHI U TecTtupoBanue
ANIEKTPOXUMHUYECKU
€ TeHEePaTOPBHI.
3HaueHue
XUMHYECKHUX
MCTOYHHUKOB TOKa U
UX PUMEHEHHE.

Tema 1. IlpyHIMNIMAIbHOE YCTPOHCTBO M PA3HOBUIHOCTH XMMHUY€CKUX HCTOYHMKOB TOKA.
XapakTepuCcTUKN XUMUYECKHX HCTOYHUKOB TOKA. DJIEKTPOXUMHYECKHE BONMPOCHI padoThI
XHMHYECKHX HCTOYHUKOB Toka. (ITK-3)

Jlexknus.

BoccTraHoBienue OMOpPHBIX 3HAHWM IO AUCUUIUIMHE (u3NYecKas XuMHUsS (pa3fgen - DICKTPOXUMHSA):
XUMUYECKHUE PEAKLMK, IIPOTEKAIOIINE B XMMUYECKUX UCTOYHHUKAX TOKA, HAIIPSDKCHUE B PA3OMKHYTOU LIETIH
u paloyee HampspKeHHE, IUIOTHOCTh ToKa, 3akoHbl Dapajes. VYAenbHBII pacxoJ] pEareHToB,
TEPMOAMHAMUYECKHUE COOTHOIIEHUSI. OCHOBHBIE AJIEKTPUUECKUE XaPAKTEPUCTUKN XMMUUECKUX HCTOYHUKOB
TOKA.

IIpakTH4Yeckoe 3aHATHE.
[Inan cemunapa:
1. AHaJIOr XUMHYECKUX UCTOYHUKOB TOKA.
2. Pa3zHble 31eKTpOXUMHUYECKHE MTapaMeTPhl XUMUYECKUX HCTOYHUKOB TOKA.
3. KoHCTpyKTHBHBIE Pa3HOBUIHOCTH XUMUYECKUX UCTOUHUKOB TOKA.
4.9xcrutyatalliOHHbIE TTapaMeTPhbl XMMUYECKUX UCTOYHHUKOB TOKA (PACCMOTPETh Ha KOHKPETHBIX
npuMepax).
5. CpaBHUTENbHbBIE XapAKTEPUCTUKN XUMUYECKUX UCTOUHUKOB TOKA (KOHKPETHBIE IPUMEPBI).
6. YTouHEHHE MOHATHUS MTOTEHIMANA 3JEKTPOJa U TEOPUU CTPOCHHUS IBOMHOTO AIIEKTPUUECKOTO CIIOS.
7. OnextponuTtsl. [I[poxokaeHne TOKa U MEPEHOC HOHOB U PEAreHTOB.
8. Ionspusarust MEKTPOIOB, BUABI MOISIpU3auu, 3PPEKThI BHIPABHHUBAHHUS.
9. Cucrtemsl ¢ pacnpeeIEHHbIMU TapaMeTPaMH.
10. Camopa3sps 3JIeKTPOAOB.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.



PaboTa ¢ KOHCTIEKTOM JIeKIMH, 00pabOoTKa TeKCTa, MOBTOpHast paboTa Ha/l y4eOHBIM MaTepUaIoM
y4eOHHKa, JIOTIONHUTENIbHON JINTEPATyphl, COCTABIICHUE IIaHa, COCTABJICHUE TaOIUI] JUTs CUCTEMaTH3aluu
y4eOHOro MatepHasa, OTBET Ha KOHTPOJIbHBIE BOIIPOCHI, aHATUTHUYECKAsi 00paboTKa TeKCTa
(aHHOTHpOBaHME, PEIEH3UPOBaHUE, pePepupoBaHNE, KOHCIIEKT-aHAIN3 U Jp.), HOATOTOBKA MYJIbTUMEANA
COOOIICHNI/AOKIIAI0B K BHICTYIUIEHUIO Ha CEMHHAape (KOH(pEpeHINH), MOAr0TOBKa pedepara, COCTaBICHUE
6ubnuorpaduu, TeMaTHYECKUX KPOCCBOPIOB, T

Bomnpocs! nis uzyuenus

1. AHaJIOr XUMHYECKUX UCTOYHHKOB TOKA.

2. Pa3zHble 31eKTpOXUMHUYECKHE MTapaMeTPhl XUMUUECKUX HCTOYHUKOB TOKA.

3. KoHCTpyKTHBHBIE Pa3HOBUIHOCTH XUMUYECKUX UCTOUHUKOB TOKA.

4.9xcrutyaralliOHHbIE TTapaMeTPhbl XMMUYECKUX MCTOYHHUKOB TOKA (PAaCCMOTPETh Ha KOHKPETHBIX
npuMepax).

5. CpaBHUTENbHbBIE XapAKTEPUCTUKU XUMUYECKUX UCTOUHUKOB TOKA (KOHKPETHBIE PUMEPBI).

6. YTouHEeHHE MOHATHUS MOTEHIMANa 3JEKTPOJa U TEOPUU CTPOCHHUS IBOMHOTO AJIEKTPUUECKOTO CIIOS.
7. OnextponuTtsl. [I[poxokaeHne TOka U MEPEHOC HOHOB U PEAreHTOB.

8. Ionspusarust 3MEKTPOIOB, BUABI MOISIpU3auu, 3PPEKThI BHIPABHHUBAHHUS.

9. Cucrtemsl ¢ pacnpeieIEHHbIMU TapaMeTPaMH.

10. Camopa3spsi 3JIeKTPOAOB.

Tema 2. IlopucTtble M JUCIEPCHbIE CHCTEMbI, IPUMeHsieMble B XHMHY€CKHX HCTOYHMKAX TOKA.
Oc00eHHOCTH KOHCTPYKIIMU M IKCIJIYaTAlUM XUMHYECKUX HCTOYHNKOB Toka. (ITK-3)

Jlexkuns.

OOmme CBOWCTBA MOPUCTHIX M AWCIEPCHBIX CHUCTEM. AKTHBHasi Macca. BTopuyHble HW3MEHEHUS B
aneKkTpojax. Pa3HOBUIHOCTH MOPUCTHIX ANIEKTPOAOB. MaKpOKMHETHKA B MOPHUCTHIX 3ekTponax. OOmiue
BOIPOCHI KOHCTPYKIIUN XUMUYECKUX UCTOYHMKOB TOKA.

IIpakTH4Yeckoe 3aHATHE.
[Inan cemunapa:
1. OMuueckue noTepu.
2. Cenaparopsl.
3. OcobenHoctu paboTsl OaTapeii.
3. I'epmeru3anusi.
4. TemnoBsle MpOLCCChl B XUMHWYCCKHUX UCTOYHHKAX TOKA.
5. Pe3epBHBIE XUMUYECKUE HCTOYHUKHU TOKA.
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

Pabota c koHcIIekTOM JIeKIn, 00paboTKa TeKCTa, IOBTOPHAs paboTa HaJl y4eOHBIM MaTepruaJIoM
y4eOHHKa, JTOTIOHUTEIILHOW JINTEPATYPhl, COCTABIICHHE TUIaHA, COCTABJICHUE TAOIUI] IUTSl CUCTEMaTH3aIUN
y4eOHOTO MaTepualia, OTBET Ha KOHTPOJbHBIE BOMPOCHI, aHAIUTHYECKast 00paboTKa TeKcTa
(aHHOTHpOBaHHE, PEICH3UPOBaHUE, peepUpOBaHNE, KOHCIIEKT-aHAIH3 | Jp.), TOATOTOBKA MYJIBTUMEINA
COOOIICHUI/TOKIAI0B K BRICTYIUICHUIO Ha ceMHHape (KOH(PEPEHITMHN), MOATOTOBKA pedepara, COCTABICHHE
oubmmorpadun, TEeMaTHIECKUX KPOCCBOP/IOB, TECTUPOBAHUE H JIP.

Bonpocs! nis uzydenus

. OMuyeckue norepu.

. Cenaparopsl.

. OcobeHHOCTH paboTHI OaTapen.

. l'epmernsanus.

. TeryioBbIe MPOIECCHl B XUMHUUECKUX UCTOYHHUKAX TOKA.

D B~ W W N ==

. PeBepBHLIQ XUMHUYCCKHUEC NCTOYHUKHU TOKA.

Tema 3. KucJjioTHBIE H HIeJO0YHBIE AKKYMYJIATOPBI. JIEMEHTHI € COJIeBBIM JIEKTPOJIHTOM.
KoMOuHupoBaHHbIe HCTOYHUKHU TOKA. XMMHYeCKHEe HCTOYHUKHU TOKA ¢ BOAHBIMHM M HEBOJAHBIMH
PacTBOpPaMH, ¢ pasJu4HbIMH IeKTpoauTamu. (IIK-3)



Jlekumus.
KucnotHele akkymynaTopbl Ha NMpUMEPE CBUHILIOBBIX. KOHCTpyKIMs, 0COOEHHOCTH, (PUIUKO-XMMHUYECKHE
poueccel. TeXHOJIIOrMYeCKne XapaKTepucTUKH. barapen uW3 MocCaenoBareabHO W NapajuIeIbHO
COEIUHSEMBIX AJIEMEHTOB B XMMUYECKHUX MCTOUYHHKAX TOKA, UX OCOOCHHOCTH. AKKYMYISTOPBI C COJEBBIM
anektponuToM. [IpoGneMa HCHONb30BaHMS MarHusg W aJIOMUHUS B XUMUYECKHX HCTOYHHKAX TOKa.
CpaBHeHHE XMMHUYECKHX UCTOYHUKOB TOKa C BOAHBIMU PacTBOpaMu (Ha MPUMEpPE MapraHIeBO-MarHueBOIO
AIIEMEHTA) ¢ XMMUYECKUMU MCTOYHHKAMU TOKa C OpraHMYeCKUMH peareHTaMu. HopmanbHble 371€MEHTHI.
OnemeHT BecToHa. XrMHUeCKHE UCTOYHUKH TOKA C JIEKTPOJIAMU U3 ABYOKHCH CBHHIIA.

IIpakTnyeckoe 3ansATHE.
[iman cemunapa:

1. MapraHIieBo-IIMHKOBBIC aKKyMYJSITOPHI (sieMeHThI JIeknantie). KoHcTpykius, 0cOOeHHOCTH,
(U3UKO-XUMUYECKHUE MPOIIECCHI.

2. lllesouHbIE AKKYMYJISITOPBI.

3. Hukenb-KaMUEBbIE U HUKEIb- KEJIE3HbIE aKKyMYJIATOpbl. OCHOBHBIE ITPOLIECCHI, KOHCTPYKIUS U
XapaKTEPUCTUKHU

4. X¥MH4ecKre UCTOYHUKH TOKA C HEBOJHBIMHU PAaCTBOPAMHU.
5. DaeMeHTHI C TUTUEBBIMU aHOJAMU U JIEKTPOJIMTAMU Ha OCHOBE allpOTOHHBIX PACTBOPHUTENEH.
6. XuMH4eCcKre UICTOUHUKH TOKa C TBEPABIMH JIEKTPOIIUTAMHU.
7. Tunbl TBEPABIX JIEKTPOJIUTOB.
8. CepHO-HATpUEBbIE AKKYMYJISITOPHI.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

PaboTa ¢ KOHCIIEKTOM JIeKIMH, 00pabOoTKa TeKCTa, MOBTOpHAast paboTa Hall y4eOHBIM MaTepUaIoM
y4eOHHKa, JTOTIONHUTENIHON JINTEPATyPhl, COCTABIICHUE IIaHa, COCTABJICHUE TaOIUI] JUIsl CUCTEMaTH3aluu
y4eOHOro MatepHasa, OTBET Ha KOHTPOJIbHBIE BOIIPOCHI, aHATUTHYECKAsi 00paboTKa TEKCTa
(aHHOTHpOBaHME, PEIEH3UPOBaHUE, pePepupoBaHNE, KOHCIIEKT-aHAIN3 U Jp.), HOATOTOBKA MYJIbTUMEANA
COOOIICHNI/AOKIAI0B K BHICTYIUICHUIO Ha CEMHHape (KOH(pEpeHINH), MOAr0TOBKa pedepara, COCTaBICHUE
O6ubnuorpaduu, TeMaTHYECKUX KPOCCBOP/IOB, TECTHUPOBAHUE U JP.

Bomnpocs! nis uzyuenus

1. MapraHieBo-IIMHKOBBIE aKKyMYJISTOpHI (37eMenTs! Jleknanie). KoncTpykuus, ocobeHHoCTH,
(U3NKO-XUMHUYECKHE TIPOLIECCHI.

2. llleno4yHble aKKyMYJISTOPBI.

3. Hukenb-kaMueBble U HUKENb- KeJle3Hble aKKyMYISITOpbl. OCHOBHBIE MTPOLIECCHI, KOHCTPYKIUS U
XapaKTEePUCTUKH

4. XuMu4eckre HCTOYHHUKHU TOKAa C HEBOJHBIMHM PacTBOPaMHU.

5. DAEMEHTHI C IUTUEBBIMU aHOJAMU U AJIEKTPOJIMTAMU Ha OCHOBE allpOTOHHBIX PACTBOPHUTEIEH.
6. XMMHUYECKHE NCTOYHUKH TOKA C TBEPABIMHU AIEKTPOIUTAMHU.

7. Tunel TBEPABIX NIEKTPOIUTOB.

8. CepHO-HATPUEBBIE AKKYMYJISITOPHI.

Tema 4. TonuInBHBIE 31eMEHTHI H JJIEKTPOXMMHYECKHE FreHepaTopbl. 3HaYeHHe XUMHYEeCKHX
HCTOYHHUKOB TOKa U nx npuMmeHenne. (I1K-3)
Jlexknus.
[IpobnemMa TOIUIMBHBIX 5JEMEHTOB. YCTPOHCTBO TOIUIMBHBIX OJIEMEHTOB M  JJIEKTPOXUMUYECKHX
reHeparopoB. PeareHTbl Uil TOIUIMBHBIX JJIEMEHTOB. BcCroMoraresibHbIE CUCTEMBI. OKCIUTyaTalus
NEPBUYHBIX MCTOYHUKOB TOKA. DKCIUTyaTalusi akKyMmyasTopoB. OOmire BOnpocsl yXoaa U 00CITyKUBaHHS.
3apsaaHble ycrpoiicTBa. HanéKHOCTh XUMUYECKUX UCTOYHUKOB TOKA.

IIpakTH4eckoe 3aHATHE.
[Inan cemunapa:
1. KucnopoaHo (BO3AYIIHO)-BOAOPOAHBIE 3JIEMEHTHI CO LIETOYHBIM AIEKTPOIUTOM.
2. KuciopoHO-BOIOPOIHBIE 2IIEMEHTHI C KMCIIBIM JJIEKTPOJIUTOM.
3. ToruMBHBIE IEMEHTHI ¢ HOHOOOMEHHBIMU MEMOpaHaMH.



4. FI/IIIpa3I/IHOBI:I€ TOIUIMBHBIC 3JICMCHTBI, HUBKOTCMIICPATYPHLIC U BBICOKOTCMIICPATYPHBIC TOIJIMBHLIC
OJICMCHTBI.

5. IlepcrieKTHBBI MPUMEHEHHUSI TOIUTUBHBIX AJIEMEHTOB.

6. CoBpeMeHHBIC 00JIaCTH TPUMEHEHHUST XUMHUYECKUX HCTOYHUKOB TOKA.

7. IlpoGneMHbIe 00IACTH TPUMEHEHUSI.

8. DKOHOMHYECKHE BOIIPOCHI MPOM3BOACTBA M MPUMEHEHHS XUMHUYECKUX UCTOYHUKOB TOKA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Pabota c koHcIiekTOM JIeKInK, 00paboTKa TeKCTa, MIOBTOPHAs paboTa Hall y4eOHBIM MaTepruaJIoM
y4eOHHKa, JTOTIONTHUTEIILHOW JINTEPATYPhl, COCTABIICHHE TUIaHA, COCTABICHUE TAOIUI] IUTsI CUCTEMaTH3aIUN
y4eOHOTO MaTepralia, OTBET Ha KOHTPOJbHBIE BOMPOCHI, aHAIUTHYECKast 00paboTKa TeKcTa
(aHHOTHpOBaHHE, PEICH3UPOBaHUE, pePepUpOBaHNE, KOHCIIEKT-aHAIM3 | Jp.), TOATOTOBKA MYJIBTUMEINA
COOOIICHUI/TOKIAI0OB K BBICTYIUUICHUIO Ha CEMHHAPE

(xoH(pepeHmm), MOATrOTOBKA pedepara, cocTaBlieHre Onbuorpaduu, TeMaTn4eCKuX KpOCCBOPAOB,
TECTUPOBAHHUE U JIP.

Bomnpocs! nis u3yuenus.

1. KucnopoaHo (BO3AYIIHO)-BOAOPOAHBIE 3JIEMEHTHI CO IIETOYHBIM IEKTPOIUTOM.
2. KucnoponHo-BO1OpOIHbIE 3JIEMEHTBI C KHUCIBIM JIEKTPOIUTOM.

3. ToruMBHBIE IEMEHTHI ¢ HOHOOOMEHHBIMU MEMOpaHaMH.

4. 'mapa3nHOBBIE TOIUIMBHBIE 3JIEMEHTHI, HU3KOTEMIIEpaTypHbIE U BBICOKOTEMIIEpaTypHbIE TOTUIMBHBIE
AJIEMEHTHI.

5. [lepcrieKTHBBI IPUMEHEHHS TOILIMBHBIX 3JICMCHTOB.

6. CoBpeMeHHBIE 00JIACTH MPUMEHEHUS XUMUYECKUX HCTOUHUKOB TOKA.

7. [IpobnemMHubIe 00IacTH MPUMEHEHHS.

8. DKOHOMHUYECKHUE BOIIPOCHI IPOU3BO/ICTBA U MPUMEHEHUSI XUMUYECKUX HCTOUHUKOB TOKA.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Omnpoc

Tewma 1. [IpyHUIMNIIHATBHOE YCTPOMCTBO U PA3HOBUIHOCTH XMMUYECKUX UCTOUHUKOB TOKA. XapaKTepUCTUKU
XUMHYECKUX UCTOYHUKOB TOKA. DIEKTPOXUMUYECKHE BOMPOCHI PaOOThI XUMUYECKUX UCTOUHUKOB TOKA.

1. AHaJIOr XUMHYECKUX UCTOYHUKOB TOKA.

2. Pa3zHble 31eKTpOXUMHUYECKHE MTapaMeTPhl XUMUUECKUX HCTOYHUKOB TOKA.

3. KoHCTpyKTHBHBIE Pa3HOBUIHOCTH XUMUYECKUX UCTOUHUKOB TOKA.

4.9xcrutyatalliOHHbIE TapaMeTPphbl XMMUYECKUX MCTOYHHUKOB TOKA (PaCCMOTPETh Ha KOHKPETHBIX
npuMepax).

5. CpaBHUTENbHbBIE XapAKTEPUCTHUKN XUMUYECKUX UCTOUHUKOB TOKA (KOHKPETHBIE IIPUMEPBHI).

6. YTouHEeHHE MOHATHUS MTOTEHIMANa 3JIEKTPOJa U TEOPUHU CTPOCHHUS IBOMHOTO AJIEKTPUUECKOTO CIIOS.
7. OnextponuTtsl. [I[poxokaeHne TOKa U MEPEHOC HOHOB U PEAreHTOB.

8. Ionspusanust 3MEKTPOIOB, BUABI MOISIpU3auu, 3PPEKThI BHIPABHHUBAHHUS.

9. Cucrtemsl ¢ pacnpeeIEHHbIMU TapaMeTPaMH.

10. Camopa3spst 3IeKTPOAOB.

Tewma 2. [TopucTtbie U TUCTIEPCHBIE CUCTEMBI, IPUMEHSIEMbIC B XUMUUECKUX HCTOYHHKAX TOKa. OCOOCHHOCTH
KOHCTPYKIIMH U KCIUTyaTallud XUMUYECKUX UCTOUHUKOB TOKA.

1. OMuueckue noTepu.



2. Cemnapatopsl.

3. OcobeHHOCTH paboTHI OaTapen.

4. T'epmeTu3zanus.

5. TemnoBble MPOIECCHl B XUMHUUECKHX UCTOYHHUKAX TOKA.
6. Pe3epBHBIC XUMUYECKHE HCTOUHUKH TOKA.

Tema 3. KucnoTHbIE U IET0YHBIE AKKYMYJISITOPBI. DJIEMEHTBI C COJIEBBIM AIEKTPOIUTOM.
KomMOuHUpOBaHHbBIE HCTOYHUKU TOKA. XUMUYECKHE UCTOYHUKH TOKA C BOAHBIMH U HEBOIHBIMU
pacTBOpamu, C pa3IMYHbIMU JIEKTPOIIUTAMMU.

1.Mapran1ieBo-IIMHKOBBIE aKKyMYJISATOPHI (AmeMeHThI JIeknantie). KoncTpykius, ocoOeHHOCTH,
(U3UKO-XUMUYECKHUE MPOIIECCHI.

2.1lleno4HbIE AKKYMYJISITOPHI.

3.Hukenb-kaaiMHUEBBIE U HUKEIIb- JKEJIE€3HbIE aKKYMYIIATOPbl. OCHOBHBIE NTPOLIECCHI, KOHCTPYKLUSA U
XapaKTEPUCTUKHU

4. XuMUYecKre UCTOYHUKH TOKA C HEBOIHBIMU PAaCTBOPAMH.

5.2neMeHTHI C IMTUEBBIMH aHOJIAMU U 3JIEKTPOJIIUTaMU HAa OCHOBE alipOTOHHBIX PACTBOPUTEIIEH.
6. XUMHYECKHE UCTOYHUKH TOKA C TBEPIBIMU DIIEKTPOIUTAMH.

7. Tunbl TBEPABIX JIEKTPOIUTOB.

8.CepHO-HaTpUEBbBIE AKKYMYJISTOPHI.

Pedepar

Tewma 1. [IpyHUIMNIIHATBHOE YCTPOMCTBO U PA3HOBUIHOCTH XUMHUYECKUX UCTOYHUKOB TOKA. XapaKTepUCTUKU
XUMHYECKUX UCTOYHHKOB TOKA. DIEKTPOXUMUYECKHE BOPOCH PaOOTHl XUMUYECKUX UCTOUHUKOB TOKA.

1. Hpo6neMa HUCIIOJIB30BaHUA Marduvs U aJJlOMUHHA B XUMHUYCCKUX HCTOYHHUKAX TOKA.

2. CpaBHeHHE XUMUYECKHUX UICTOYHUKOB TOKa C BOJHBIMH PacTBOpaMu (Ha mpUMepe
MapraHeBO-MarHMUEeBOIO AIEMEHTA) ¢ XMMUYECKUMH UCTOYHUKAMU TOKa C Opra-HUYECKUMH peareHTaMu.
Hopmanbhbie aneMeHnTsl. DnemMeHT BecTona.

3. X¥MHUYECKHE HCTOYHHKH TOKA C QJICKTPOAaMH1 U3 IBYOKHUCHU CBUHIIA.
4. XyuMudecKre UCTOYHUKH TOKa C HCBOJHBIMHA paCTBOpaMH.

Tema 3. KucioTHbIE U HIETOYHBIE aKKyMYJISITOPBL. DJIIEMEHTHI C COJIEBBIM AJIEKTPOJIUTOM.
KoMOuHupoBaHHbIE HCTOYHUKH TOKA. XUMUYECKHE NCTOYHUKHU TOKA C BOAHBIMU M HEBOJHBIMU
pacTBOpamu, ¢ pa3IMYHBIMU AIEKTPOIUTAMHU.

KucnoTHble akKyMyJISTOPBI.

1. DkcrutyaTanusi XMMUYECKUX UCTOYHUKOB TOKA.

2. lllenoyHble aKKyMYJISITOPBI.

3. KomOnHMpOBaHHBIE XUMUYECKUE UCTOUHUKH TOKA

4. X¥MH4ecKHe UCTOYHUKH TOKA C HEBOJHBIMHU PAaCTBOPAMHU.
5. XuMu4ecKre UCTOUHUKH TOKa C TBEPABIMH JIEKTPOIUTAMHU.
6. TorTUBHBIE DJIEMEHTEL.

7. AKKyMyJISTOpHBIE OaTapeu.

Tema 4. TonmMBHBIE 2IEMEHTHI U QJICKTPOXUMHUYCCKUEC I'CHCPATOPHI. 3HaueHHe XUMHUYECKUX NCTOUHHUKOB
TOKa U UX NPUMCHCHHC.

1. KucnopoaHo (BO3AYIIHO)-BOAOPOAHBIE SJIEMEHTHI CO MIETOYHBIM JIEKTPOITUTOM.
2. KucnopoiHO-BOJOPOAHBIE IIEMEHTBI C KUCIBIM 3JIEKTPOJIUTOM.
3. TonnuBHBIE AIEMEHTHI ¢ HOHOOOMEHHBIMU MEMOpaHaMHU.

4. FI/IIIpa3I/IHOBI:I€ TOIUIMBHBIC 3JICMCHTBI, HUBKOTCMIICPATYPHLIC U BBICOKOTCMIICPATYPHBIC TOIJIMBHLIC
OJICMCHTBI.

10
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5. IlepcrieKTUBBI IPUMEHEHNUS TOIIJIMBHBIX 3JIEMEHTOB.
6. CoBpeMeHHbIE 001aCTH IPUMEHEHUS] XUMHUECKUX UCTOYHUKOB TOKA.
7. IlpoGneMHbIe 00IACTH TPUMEHEHUSI.
8. DKOHOMHUYECKHE BONPOCHI IPOU3BOJICTBA U IPUMEHEHUSI XUMUYECKUX UCTOYHUKOB TOKA

TecTupoBanme

Tema 1. [IpyHIMNIMAIBEHOE YCTPONCTBO U PA3HOBUIHOCTH XMMUYECKUX UCTOYHUKOB TOKA. XapaKTEPUCTUKU
XUMHUYECKUX UCTOUHUKOB TOKA. DIEKTPOXUMHUYECKUE BOIPOCH PA0OTHl XUMUYECKHX HCTOYHUKOB TOKA.

TUIIOBBIE BOIPOCHI

1)K uctounukam npou3BOANMON JTIOABMU IHEPTUN OTHOCST?

(a)Yromb

(6)HedTs

(B)la3

(r)Bcé nepeuncnenHoe

2)CKOJIBKO B HACTOSIIIEE BpeMs MPOU3BOAUTCS dHeprun Ha TIIL?

(a)1o 60%

(6)100%

(8)80-70%

(r)90%

3 )ITo xakoit cxeme OCyIIECTBIISETCS MPOLECC MPeoOpa3oBaHUs XUMUYECKOM SHEPTHU B JICKTPUUECKYIO?
(a)XuMuyeckasi SHeprusi-->TeIIoBas YHEPTUsi-->3JIeKTPUUECKas SHEPTUS

(0) XuMuueckas sHeprusi-->TeIUI0Bas SHEPrUs-->MeXaHUUECKasi SJHEPTUsi-->3IIEKTPHUUECCKas SHEPTUs
(B)XuMuHUecKasi JHEPTUsi-->3JEKTPHUICCKast YHEPTUS

(r)Xumuueckas 3HEpPTUsa-->MeXaHNIEeCKasl IHEPIUsI-->INEKTPUIECKAsl IHEPT U

4) Kakast sHeprusi pacmupsieT nap B KOTJIe, YTO IPUBOIUT B JCHCTBUE JIOMA-CTH MTAPOBBIX TypOUH?
(a)Xumuueckas

(6)TerutoBas

(B)MexaHnunueckast

(r)2OnexkTpuyeckas

5) Cxema nepcreKTUBHOTO MPeodpa3oBaHusl XUMUYECKOM sHeprun?

(a)XuMuyeckasi SHeprusi-->TeII0Bas YHEPTUsi-->3JIeKTPUUECKas SHEPTUS

(0)Xumuyeckast SHEPrUs-->TeIJI0Bask SJHEPTUi-->MeXaHUUECKasl YHEPTUA-->3IEeKTPHUUECKasi SHEPTUs
(B) Xumudeckasi SJHeprusi-->3JIeKTpUIECKast YHEPTUS

(r) Xumuueckasl SHEeprus-->MeXaHu4eCcKasi SJHEPIUs-->IEKTPUUECKasi FHEPIUsl

6) YCTpOHCTBO B KOTOPOM XUMHUYECKAsi SHEPT U HEMOCPEICTBEHHO MPEBPA-IIAETCS B JIEKTPUUECKYIO?
(a)XUT

(6)2nexTporeneparop

(B)Comueunas 6arapes

(T)ABTOMOOUJILHBIN IBUTATEIh

7) I'me ocymiecTBisieTcs mpeoOdpa3oBaHue MEXaHUUECKON SJHEPTUH B AIIEKTPU-UECKYI0?

(a)Cyxas Oarapes

(6)2nexTporeneparop

(B)Hedtsanas ¢popcyHnka

(r)Conueunas Oarapest

8)['ne ocymecTrisieTcs mpeoOpa3oBaHNEe XUMUYECKON YHEPTUHU B TEILJIOBYIO?

(a)HedTsnas ¢popcynka

(6)IuzenbHbIN ABUTATEIb

(B)TOLL
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(r)Bcé nepeuncnenHoe
9)ITo kakum mapameTpam onieHnBaroT XWT npu BRIMOTHEHUN TEXHUYECKOH 3a1adn?
(a)Hanpspkenue pa3oMKHYTOH LENH
(6)YnenbHast EMKOCTH
(B)YnenbHasi MOIITHOCTh
(r)Bcé mepeuncnenHoe
10)Ha xakue rpynns! nensat XUT no npunmunam padoTsi?
(a)llepBuunble, BTOPUYIHBIC
(6)ITepBuuHbIC, BTOPUYHBIE, TPETUYHBIC, TOTLTUBHBIC AJIEMEHTHI
() [lepBuuHbIE, BTOpUYHBIE, TOIUIUBHBIE JIEMEHTHI
(r)HeTt BepHBIX BapMaHTOB
11) Yto siBsIeTCS YCIOBUEM MTPOTEKAHKS TOKA B 3JICKTPOXUMUUYECKOIN CH-CTeME?
(a) Hanwume ABYX AJIEKTPOJIOB C Pa3IMYHBIME MMOTCHIIMAIAMU, 00JIaa0IIUMHU TPOBOIUMOCTHIO TIEPBOTO
pona
(6) Hanmnume 31eKTposiuTa WK 3JIEKTPOIUTOB, 00IaJAI0NINX TPOBOIUMOCTHIO BTOPOTO pojia
(B)Hanuune MeTamuinyeckoro COeIMHEHUsI BO BHEIIHEH 1IeTH
(r) Bc€ nepeuniciieHHOE BEpHO
12) O6nactu npumenenust XUT?
(1)Hazemublii, moa3eMHbIN U BO3AYIIHBIN TPAHCTIOPT
(2) DnexTpomMoOMIH, TOABOIHBIC KOPAOIIH, anmapaThl MOTPYKEHUS

(3) Mamuns! a1t 00pabOTKH 3eMJTH | ISl IOTPY3KH, IEPEHOCHBIE YCTPOMCTBA, TEIUIOBBIC H aTOMHBIE
NIEKTPOCTAHIIUU

(4)Bcé nepeunciieHHOE BEpHO

13)KaxkoB nuanazon momHocTH XUT?

(1)Io 10 Bt

(2)Hdo 25 Bt

(3)do 50 Bt

(4)do 60 Bt

14)K nocrouncrBam XUT oTtHOCST?

(a) Boicokwuit KII/I, 6eciryMHOCTh U OTCYTCTBHE BUOpAIIUH, ITUPOKHI aCCOPTU-MEHT MCTIOIB3YEMBIX
peareHToB, KOMIIAKTHOCTh

(6)Hesnwicokas ynenpHas sHeprus (y 6onpmmacTBa XWUT 10 - 70 BT.9/KT)
(B) Ucnonb3oBanue neaHbix MeramioB (Pd, Zn, Ag, Cd, Ni, Mn u np.)
(r) HeBbIcokmii pecypc

15)K nenocrarkam XUT otHOCAT?

(a) Bricokwuit KII/I, 6ecuryMHOCTh U OTCYTCTBHE BHOpaIuu

(6) CnocoOHOCTH paboTaTh B aBTOHOMHOM PEXKUME, OTCYTCTBHE B OOJBIINHCTBE CIIy4aeB BPEIHBIX
BEIOPOCOB

(8) Hesricokas ynenbHas sHeprus (y 6onpmuacTBa XUT 10 - 70 BT.U/KT), HEBBI-COKHIA pecypc,
ucrnonab30BaHue eHHbIX MeTamioB (Pd, Zn, Ag, Cd, Ni, Mn u ap.), 3amackl KOTOPBIX OTpaHUYEHBI

(r) HInpokuii acCOPTUMEHT UCIOIb3yEMBIX PEAr€HTOB, KOMIIAKTHOCTh

Tewma 2. ITopucTtbie U TUCTIEPCHBIE CUCTEMBI, PUMEHSIEMbIC B XUMUUECKUX HCTOYHHKAX TOKa. OCOOCHHOCTH
KOHCTPYKIIMH U KCIUTyaTallud XUMUYECKUX UCTOUHUKOB TOKA.

1) Kak BBIVISIAUT CX€Ma CyXOro MapraHleBO-IIMHKOBOTO AJIEMEHTa?
(N(-)Zn/NH4Cl//MnO2, C (+)

(?7)(+)Zn/NH4Cl//MnO2, C (-)

(N(+)Zn //MnO2 (-)

(?)Het BepHoro BapuanTa



2) Haunbonee pacripocTpaHEHHBIN ralbBaHUYECKHHA HIEMEHT?
(!)MapranieBo-IIMHKOBBIT

(?7)PTyTHO-IIMHKOBBI

(?)CBUHIIOBBIN

(?)Het BepHoro BapuaHTa

3) Kakoe HampsikeHHE IMEET MapraHIleBO-ITHHKOBBIN 3JIEMEHT?
(H1,4-1,6 B

(72,1-34B

(72,5-2,8 B

(7)3-4B

4)Kakas ynenbHasi 3HEPrusl y MapraHieBo [UHKOBOTO 31eMenTa ( Br*u/kr)?
(72

(H10-50

(7)50-60

(?)Het BepHoro BapuaHTa

5) Kyna nBwxyTcs KaTnoHBI Zn2+y IUHKOBOTO AJIEKTpoaa?

(7K xaromy

(7K anomy

(!) Berxogst B pactBop

(?)Het BepHOTO BapnanTa

6) Kyna nermxyTtcs vonsl Cl- y IMHKOBOTO 3NieKTpoaa?

(7K xaromy

(DK anomy

(?)BeIxomsT B pacTBOp

(?)Het BepHoro BapuaHTa

7) Kyna nBmwxytcs noasl NH4+ y muHKOBOTO 371eKTpoaa’?

(DK xarony

(7K anomy

(?)BbIxonAT B pacTBOp

(?)Het BepHOTO BapnanTa

8) I'me npuMeHs0TCS MapraHeBO LIMHKOBBIE AJIEMEHTHI?

(?)B xauecTBE HCTOUHUKOB NEKTPOMUTAHUS PA3TUUYHBIX U3MEPUTENBbHBIX TPUOO-POB
(?)B xauecTBe UCTOYHUKOB AIIEKTPONHUTAHUS KapMaHHbIX (poHApen
(?)B xauecTBe UCTOUHUKA AIIEKTPONIUTAHUS PAINOAIIIAPATyPhl
(1)Bcé Bepno

9) BriGepuTe nMpaBUIIbHYIO XapaKTEPUCTUKY BO3AYITHO-IIMHKOBOTO AJIEMEH-Ta?
(?7)AHOIOM SABIISIETCS IIUHKOBBIN IEKTPOL

(?)Karon BBITIOIHEH U3 CMECH aKTHBUPOBAHHOTO YISl ¢ TpaduTOM
(?)B xauectBe anekTponuta ucnoib3yroT pactBopsl NH4CI nimm NaOH
(1)Bcé BeprO

10)Kakasi cxema pTyTHO-LIMHKOBOTO 3JIEMEHTA?
(N(-)Zn/KOH//HgO,C(+)

(?7)(-)Zn/NH4Cl//02,C(+)

(?7)(-)Pb/HCIO4//PbO2(+)

(?)Het BepHoro BapuanTa

11) Kakoe HanpsbkeHHE PTYTHO-IIMHKOBOTO dJIEMEHTA?
(H1,0-1,3B

(H1,3-1,5B

(7H1,6-2B



(7)2-2,8 B

12) Kakas BenuunHa yIeIbHON SHEPTUU B PTYTHO-IIMHKOBOM Oarapeun (B1*u/kr)?
(150-130

(7)50-60

(7)20-30

(715-20

13) Kakas macca MaprasiieBo IIMHKOBEIX Oarapeii?

(MOt 20xkr 10 30 KT

(NHOT 100r g0 200kT

(7Ot 100r mo 400 xr

(7Ot 200 kr 10 400kT

14)Kaxoii mporiecc mpoTekaeT Ha aHOJIe Y CBUHIIOBOTO 3JieMeHTa?
(?)PbO2+4H+ + 2 e = Pb + 2H20

(1)Pb —2e = Pb2+

(7)Zn — 2e= Zn2+

(?)Het BepHOTO BapnanTa

15) Kaxkoii nponecc NpoucXoAUT Ha KaTO/I€ Y CBUHIIOBOIO YIEMEHTA!
(1)PbO2+4H+ + 2 e = Pb + 2H20

(?)Pb — 2e = Pb2+

(?) Zn — 2e=Zn2+

(?)Het BepHoro BapuanTa

Tema 3. KucinoTHbIE U IET0YHBIE AKKYMYJISITOPBI. DJIEMEHTBI C COJIEBBIM JIEKTPOIUTOM.
KomMOuHUpOBaHHbBIE HCTOYHUKU TOKA. XUMUYECKHE UCTOYHUKH TOKA C BOAHBIMH U HEBOIHBIMU
pacTBOpamu, C pa3IMYHbIMU JIEKTPOJIUTAMM.

1)UTO Takoe TOTJIMBHBIN 3JIEMEHT?

(a)OT10 nepBHUYHBIN (HE NEpe3apsKaeMblil) MCTOYHUK TOKA, B KOTOPOM 3JIEKTpHUE-CKask JHEPTUs
HETOCPECTBEHHO 00pa3yeTcs 3a CUET peaklui MEX/1y TOIIMBOM (BOCCTaHOBHTEIEM) H OKHUCIUTEIIEM.

(0)2T0 mepBUUHBIA (TIepe3apsKaeMblii) ICTOYHHK TOKa, B KOTOPOM 3JIEKTPHUECKasi SHEPTUsl
HETOCPEICTBEHHO 00pa3yeTcs 3a CUeT peaklui MEX/1y TOILIMBOM (BOC-CTAHOBUTENIEM) U OKHCIHTEIIEM.

(B)DTO nepBUUHBIN (HE TNepe3apsKaeMblil) HICTOYHUK TOKA, B KOTOPOM AJIEKTpUYE-CKasl SHEPTHUs
HETOCPEICTBEHHO 00pa3yeTcs 3a CUET peaklui MEX/1y TOIJIMBOM (BOCCTaHOBHTEIEM) M OKHUCIUTEIIEM.

(r)OT0 nepBUUHBIN (HE Mepe3apsKacMblil) HCTOUHUK TOKA, B KOTOPOM 3JIEKTpUYe-CKasi SHEprus
HETOCPECTBEHHO 00pa3yeTcs 3a CUET peaklui MEX/1y TOIIIMBOM (OKUCIUTENEM) U BOCCTAHOBUTEIIEM.

2) Kak pacnosoeHbl peareHThl B TOIUIMBHBIX 2JIEMEHTaXx?

(a)He coBMeIeHbI ¢ 3IEeKTpoIaMu

(6)XpaHsaTCcs OTIETBHO OT AIIEKTPOIOB

(B)I[ToaBoAsITCS K 37€KTpOAaM MO Mepe MPOTEKAHNUS XUMHUUECKUX peaKuit
(r)Bcé Bepno

3) KakoBa ynenpHas sHeprus TO?

(a) Takas ke KaK y raJlbBaHUYECKHX JIEMEHTOB

(6) Hmwxe yem y raJibBaHUYECKHUX DJIEMEHTOB

(r) 3HaYUTENBHO BBILIE, YEM Y TAIbBAHUYECKUX AJIEMEHTOB

(m) Her BepHoro BapuanTta

4 Kaxoli BOCCTaHOBUTEIb UCIIOJIB3YIOT B TOIUIMBHBIX AIEMEHTAX?
(a) Bomopon

(6) Kucnopon

(B) Ilepokcun Bomopoaa

(r) HMupumuaua
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5) Kakoii oKucIuTENh UCTIONB3YIOT B TOIJIMBHBIX 3JIEMEHTAX ?
(a)Bomopon
(6) Kucnopon
(B)'mapazun
(r)MeTtanon
6) Kakast peakuusi mpoTeKaeT B TOIUIMBHBIX DJIEMEHTAX ?
(a)ToruinBo + BOCCTAaHOBUTENb= 3JIEKTPOIHEPTHUS + MPOLYKThI OKUCIEHUS TOMIU-Ba + Q
(6)TormBO + OKUCIHUTEINb = 3JIEKTPOIHEPTHUS + MPOTYKTHI OKUCICHHSI TOIUINBA + Q
(B)TorMBO + OKUCIUTEND = 3JEKTPOIHEPTHUS + IMPOLYKTHI OKUCIIEHHS TOIIMBA
(r)TorunBo + OKUCIUTEND = NPOAYKTHI OKMCICHHS TOIUIMBA + Q
7)Kakue cragun 00pa3oBaHUs INEKTPOIHEPTHU IPU OKHCICHUN TOIUIMBHBIX 3JIEMEHTOB?

(a)AHOIIHOE OKHCIICHHE TOIIMBA; KaTOAHOE BOCCTAHOBJICHHE OKUCIUTENS; ABM)KE-HUE HOHOB B PacTBOpE
WM pacIliaBe AIEKTPOJIUTA;

(6)AHOTHOE OKHCIICHHE TOTUIMBA; KAaTOAHOE BOCCTAHOBIICHUE OKUCIUTEIS; IBUKE-HUE SJICKTPOHOB OT
aHOJIa K KaTo/y BO BHEIITHEH IICTH.

(B)KaromHoe BOoCCTaHOBIIEHUE OKHCIUTENIS; IBUKEHNE HOHOB B PACTBOPE UJIU pac-TUiaBe 3JIEKTPOJIHTA;
JBUKEHUE DJIEKTPOHOB OT aHOJAa K KaTo/ly BO BHEIIHEH LIEMu.

(F) AHOI[HOG OKHCJICHUEC TOIINIMBA, KATOAHOC BOCCTAHOBJICHUC OKHUCIUTEIIA, ABUXKC-HUE HOHOB B paCTBOPEC
HJIN pacCIlyiaBE JICKTPOJIXUTA; ABMXKXCHUEC DJICKTPOHOB OT aHOJIa K KaToay BO BHCIITHCH IICTIH.

8) Kakas peakiys nmpoTeKaeT Ha KaToje B KUCIOPOIHO-BOIOPOTHOM TOII-TUBHOM 3JIeMEHTE?

(a)

(6)

(B)Bcé BepHO

(r)Het BepHoro BapuanTa

9) Kakas peakuusi IpOTEKaeT Ha aHOJE B KUCIOPOAHO-BOAOPOAHOM TON-JIMBHOM 3JIEMEHTE?

(a)

(6)

(B)Bcé BepHO

(r )Her BepHOTO BapuaHra

10) Kakue 31eKTpoUTh UCTIONB3YIOT B TO?

(a) KOH

(6) H3PO4

(B) PacrimaBer kapOOHATOB

(r) Bcé BepHO

11) Ilpu xakoit Temneparype paboTarOT BEICOKOTEMIIEPATypHBIE TOTLTUBHBIC 3JIEMEHTHI?

(a)400-1000 °C

(6)Bsimre 1000 °C

(B)Hmxe 400°C

(r)50-100 °C

12) Ilpu xakoii Temmeparype padboTaro cpeaHeTemieparypasie TO?

(a)60°C

(6) 180-250 °C

(8)70-90°C

(r)20-50°C

13) Yo Takoe 31eKTPOXUMUYECKHI reHeparop?

(a)9T10 cucrema, coctosmas u3 6arapen T3, yCTpONCTB U1l XpaHEHUS U TIOJIBO/Ia TOTUIMBA U OKUCIIUTEI,
BBIBOJIA U3 DJIEMEHTA MPOJYKTOB PEAKINH, MOIJCPKAHUSI U PETYIUPOBAHUS TEMIIEPATyPhbl H HAMPSKEHUS.
(6)3T0 cucrema, cocTosIIAsl U3 YCTPONUCTB AJIsl XpaHEHUS U [OJIBOJIAa TOIUIMBA U OKUCIIUTENS, BBIBOJA U3
3JIEMEHTA MPOyKTOB PEaKLnu, MOAJIEPKaHUs U PETYIU-POBAHUS TEMIIEpaTypbl U HAMPSHKEHUS.
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(B)DT0 cuctema, cocrosias u3 6arapen TD, yCTpONCTB 171 XpaHSHHSI U TTOJIBOJIA TOTUTMBA U OKUCIIATEIS,
BBIBOJIA M3 JJIEMEHTA MPOAYKTOB PEaKIIHH.

(r)210 cucrema, cocrosias uz 6arapen TO, yCTpONHCTB JUIsl MOJAEPKAHUS U PETY-JIMPOBAHUS TEMIIEpaTyphl
U HaIPSDKEHHUSL.

14) Kakas peaxuus npoucxoaut B TO, eciii TONJIMBO MeTaH?
(a)CO +1/202 = CO2

(6)CH20 + 02 =C0O2 + H20

(8)CH4 + 202 = CO2 + 2H20

(r)CH3O0H + 3/202 = CO2 + 2H20

15) Kakas peaxius npoucxoauT B T3, eciu TOIIIUBO METaHOI?
(a)CO +1/202 =CO2

(6)CH20 + 02 = CO2+ H20 B) CH4 + 202 = CO2 + 2H20
(8) CH30H + 3/202 = CO2+ 2 H2

Tema 4. TorIMBHBIE AIEMEHTHI U ANEKTPOXUMUYECKUE T€HEPATOPHI. 3HAYEHUE XUMUYECKUX UCTOUHUKOB
TOKa ¥ UX PUMCHCHHE.

1) C kaxoro roga OAO «JInTuit-OneMeHT» peryaspHO NOCTABIISAET CBOIO MPOLYKIHIO B Pa3INYHbIE
ctpykTypsl PAO «l"a3mpom»?

(a)1975

(6)1976

(8)1989

(r)1988

2) I'me sKcIUTyaTupyroTCs JIUTHEBBIE OaTapen?

(a)Ha razopacnpenenuTeIbHbIX CTAHIIAIX

(6)B cuctemax aBapHuifHON CUTHATH3AINH

(B)B cucremax TenemMexaHUKU JTMHEWHBIX yU4aCTKOB ra30MpOBOIOB

(r)Bcé Bepno

3) barapeu, ¢ kakumu cBoiictBamu cneranuctel OAO «JIuTuit-OneMeHnT crienuaibHO pa3padoTaiu Moj
3agaun PAO «I"azmpom»?

(a)lloBbiieHHAsT HATIEKHOCTh

(6)IToxapoB3pbIBOOE30TIACHOCTD

(B)DHEproéMkocTh

(r)Bcé Bepno

4) Yto mpemyCcMOTPEHO B KOHCTPYKIIMH OaTapei sl 3alUThl OT OOPATHBIX TOKOB M TOKOBBIX MEPErpy30K?
(a)Anonnble pa3BsI3Ku

(6)[TnaBKue penoXpaHuTeIN

(B)Bcé BepHO

(r)Het BepHoro BapuanTa

5) F,Z[e HaxogsaT HpI/IMCHeHI/Ie TOIINIMBHBIC 3JICMCHTEI B KQAUCCTBC MCTOYHUKOB 3HepFI/II/I B aBTOHOMHBIX
cucremax?

(a) Kocmuueckue xopabnu

(6) Ynanéuueie METCOCTaHITUN

(B) BoeHHbIe 00BEKTHI

(r) Bcé BepHO

6) KaxoBo snexrpuyeckoe KITJ| KoMOMHUPOBaHHBIX TETJIO-3JIEKTPO YCTAHOBOK?
(a) 1-2%

(6) 15-20%

(B) 2-5%

(r) 50-70%



7) Kakoe MmakcuManbHO 3Ha4eHHE qocTturaet sHeprerudeckoe KI1/l koMOMHUPOBAaHHBIX TETUIO-3IEKTPO
YCTaHOBOK?

(2)80%

(6)50%

(8)40%

(r)30%

8) Uto ncnosiap30Bajgoch B KaYECTBE YHEPrOHECYILEro peareHTa B kommepueckoii tonke" Hydra"?
(a) Kucnopon

(6) Bomopon

(B) Azotr

(r) Her BepHoro Bapuanra

9) Kakos KIIJI nBuraresneit BHyTpeHHETO CropaHusi?
(@A)2—5%

(0) 2—15%

(8) 20—50 %

(r) 12—15 %

10) JIocTOMHCTBA TOIUTMBHBIX SJIEMEHTOB?
(a) DKOIOTUYHOCTH

(6)IocTymHOCTH TOTLIMBA

(B) JlonroBedHOCTH

(r) Bcé BepHO

11) HegoctaTku TOMJIMBHBIX 3JIEMEHTOB?
(a) Beicokast cromMocCTh

(6) HenonroBeuHocTh

(B) HemoctynHocCTh TOIITMBA

(r) HesxomornuHocTh

12) Kakas xomnanus npezacraBuia nepsoe B Mupe GPS-ycTpoiicTBO Ha METaHOMOBBIX TOIUTMBHBIX
3NIeMeHTax?

(a) MTI Micro

(6) Sony

(8) Sharp

(r) Her BepHOTO BapuanTa

13) Kakast koMIIaHus C IOMOIIBIO CBOETO NMPOTOTHUIIA TOILUIMBHOTO AJIEMEHTA YCTaHOBUIIA MUPOBOI pEKOpA
YAEIBHOM HEPreTHYEeCKON EMKOCTH ISl OJHOrO KyOU4eCKOro CaHTUMeETpa MeTHiI0Boro cnupra B 0.3 B1?

(a) MTI Micro

(6) Sony

(8) Sharp

(r) Her BepHOTO BapuanTa

14) Kakas xoMnaHusi HeIJaBHO NpoJeMoHcTpupoBaia csoii BapuanT DMFC ycTpoiicTBa nuTaromero
MyJIBTUMEUIHYIO cuctemy 1Seg?

(a) MTI Micro

(6) Sony

(8) Sharp

(r)BASF

15) Kakas xomnanus ['epmanuu oObsiBUIIa O HaYaJle CTPOUTENBCTBA B SIMOHUH CBOETO IIEHTpa pa3padoTKu
TOIUIMBHBIX JIEMEHTOB?

(a) MTI Micro

(6) Sony

(8) Sharp
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(r) BASF
16) Uto Takoe IMEKTPOXUMUICCKHE aKKyMYJISITOPHI?

(a) Bropuunsle (mepesapsikaeMble) XUMHUUYECKHME HCTOYHUKH TOKA, paboTaronue Ha OCHOBE
AIIEKTPOXUMHUECKUX CUCTEM, B KOTOPBIX Marepuabl, 00pa30BaBIINECs B

nmponecce pa3psaaa, MOryT OBITH Ipu 3apAAcC MPEBpPalICHBI B IICPBOHAYAJILHBIC dK-THUBHBIC MAaTCPHUAJIbI.

(6) IlepBuunblie (HE mepe3apspHKaeMble) XUMHUECKHNE UCTOYHUKH TOKa, paboTarone Ha OCHOBE
AIEKTPOXUMHUECKUAX CUCTEM, B KOTOPBIX MaTepraibl, 00pa3oBaBIIKecs B IpoIiecce pas3psiaa, MOTYT ObITh
MIPH 3apsiJie TIPEBPALICHBI B IEPBOHAYAILHBIC aK-TUBHBIC MAaTepUAJIbI.

(B) Bropuunslie (nepe3apskaeMble) XUMUYECKHE UCTOUHUKH TOKa, paboTaroIne Ha OCHOBE
ANEKTPOXUMHUECKUX CUCTEM, B KOTOPBIX MaTepHalibl, 00pa30BaBIINECs B Ipoliecce pa3psiaa, He MOTYT
OBITH MU 3apsifie MPEBPAIICHBI B IEPBOHAYAIbHBIC AKTUBHBIE MaTepHaJIbl.

(r) IlepBuunbIe (HE TEepe3apsHKaeMble) XUMUUECKHUE UCTOYHUKH TOKa, paboTarone Ha OCHOBE
AIEKTPOXUMHUECKHAX CUCTEM, B KOTOPBIX MaTepraibl, 00pa3oBaBIIMECs B MpoIecce pa3psiaa, HEMOTYT
OBITH IIPH 3apsijie PEBPAIICHBI B IEPBOHAYAILHBIC AaKTHBHBIC MaTepHalIbl.

17) Boibepute npaBUIIbHBIN BapUaHT.

(a) B akkymynsTopax moj I€MCTBUEM BHEITHETO UCTOYHUKA TOKA HAKAIIUBACTCSA (AaKKYyMYIIUPYETCS)
MeXaHHUYECKasi SJHEPTHUsl, KOTOpast 3aTEM MEPEXOIUT B AIICKTPU-YECKYIO SHEPTHIO

(6) B akkymymsiTopax moj I€MCTBUEM BHEITHETO MCTOYHMKA TOKA HAKATUTMBACTCS (AKKYMYJIHUPYETCS)
ANEKTPUYECKAs SHEPTHsI, KOTOpas 3aTeM MEPEXOAUT B XUMHUYE-CKYIO YHEPTHIO

(B) B akkymynsaTopax moj AeHCTBHEM BHEIIHETO HCTOYHHMKA TOKA HAKAIUIUBACTCS (aKKyMYJIUPYETCS)
XHUMHYECKasi SHEPTHsI, KOTOPAsk 3aTeM MEPEXOJHUT B IIEKTPUIE-CKYIO SHEPTHIO

(r) B akkymymsiTopax 1moj 1eCTBHEM BHEITHETO NCTOYHMKA TOKA HAKATUTMBACTCS (aKKyMYJIUPYETCS)
XHUMAYECKasi SHEPTHs, KOTOPAsk 3aTeM MEPEXOJUT B MEXaHUYE-CKYIO SHEPTHIO

18) Urto Takoe pasps akKymyssitopa?

(a) IIpouecchl HaKOMIIEHUS! XUMUYECKOW SHEPTUU

(6) IIpomecce mpeBpamieHuss XAMUYECKON SHEPTUHU B IICKTPUUECKYO
() IIpouecchl HAKOIUIEHUSI MEXAHUUYECKOW SHEPTUU

(r) Ilponiecchl mpeBpalieHUs] XUMUYECKON IHEPTHH B MEXaHUYECKYIO
19) Yro Takoe 3apsia akkymymisitopa’?

(a) IIpormecchl HAKOTIEHUS XUMUYECKON SHEPTUU

(0) IIporeccs! mpeBpaleHUs XUMUYECKOI SHEPTHH B DIIEKTPUIECKYIO
(B) Ilporecchl HAKOTUICHHS] MEXaHUYECKON YHEPTUN

(r)IIpouieccel mpeBpameHusi XAMUYECKON SHEPTHH B MEXaHHUUYECKYTO
20) Cpok cy>x05bI (uucio 1ukiIoB) Na-cynbhuaIHoro akkymysstopa?
(a)100

(6)1000

(8)10000

(r)10

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (ITK-3)
TumnoBsie TeMbI pedeparoB
1.Knaccudukamnus XUMHYECKUX UCTOYHUKOB TOKa. [Iporieccel, mpoTekaronue B HUX.
2. OcoOEeHHOCTH KOHCTPYKITUU M paOOTHI XUMHUECKIX UCTOYHUKOB TOKA.
3. DaeKTpuYecKre XapaKTepUCTUKN XUMUYECKUX UCTOYHUKOB TOKA.
4. XuMu4ecKkue peakiiuu, NpOTeKaoIIUe B XUMUYECKUX UCTOUHUKAX TOKA.
5. DAEKTPONUTHI, TPOXOKICHHE TOKA U IEPEHOC HOHOB B XMMHUYECKHX UCTOYHHUKAX TOKA.
6. [I[puMeHeHre XUMUYECKUX UCTOYHUKOB TOKa
7. KucoTHbIE aKKyMYJISTOPBI.
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8. DKcrutyaraiusi XMMU4eCKUX UCTOYHUKOB TOKA.
9. lllenouHble AKKYMYJISITOPHI.
10. KomOrHIpOBaHHBIE XUMUYECKHUE UCTOYHUKH TOKA

Tunosble 3axanus s 3a4era (IIK-3)
TunoBbIe BOIIPOCHI IK3aMEHA

1. CBoiicTBa MOPHUCTBIX U JUCIICPCHBIX CUCTCM, IPUMCHACMbBIX B XUMHUYCCKUX NCTOYHUKAX TOKA. AKTHBHas
macca.

2. OcHOBHEIE Tpe60BaHI/I$I K KOHCTPYKIHNU XUMHUYICCKUX HCTOYHUKOB TOKa, 6anch AKTUBHBIX BCIICCTB.
OMuueckue norepu.

3. barapeu 13 nocien0BaTeNIbHO U MAPAJICILHO COCIMHIEMBIX 3JICMEHTOB B XUMUYECKHX HCTOYHUKAX
TOKa, MX 0COOCHHOCTH.

4. KucnotHsle akKyMyJISTOPbI Ha IpUMepe CBUHLIOBBIX. KOHCTpPYKITHSI, 0COOEHHOCTH,
(U3NKO-XUMHUYECKHE TIPOIIECChl. TEeXHOIOTNYEeCKHE XapaKTePUCTUKH.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

[IK-3 3HaeT HampaBIICHWS HKCCICIOBAaHUH B  OO0JACTH  DIIEMEHTOB,
HUCTOYHHKOB  DJICKTPHYECKOTO  TOKa.  YMeEeT  HCIOJIb30BaTh
COBPEMEHHYIO anmaparypy npu MIPOBEICHHUH HayYHBIX
WCCIICIOBAHMM, TMPEJACTABIATh IOJIYYCHHBIE B  HCCICIOBAHUIX
pe3yiapTaThl B BHUJAEC OTYETOB, TEOPETHYSCKH PACCUUTHIBATH U
IKCIIEPUMEHTAIBHO OTIPEICTIATh TEPMOIUHAMUYICCKUC "
KHHETUYCCKHE TapaMeTphl H3ydaeMbIX cHUCTeM. OTBET TOCTPOCH
JIOTUYHO, MPAaBUILHO OTBEYACT HA TTOCTABICHHBIC BOIIPOCHI.

«Ba4YTCHO»

IIK-3 He cnocoben ananm3upoBaTh HAyYHO-TEXHUUECKYIO HH(POPMAIIUIO B
o0acTM  XUMHYECKHX  HMCTOYHMKOB  TOKa  JUISI  PEIICHUS
TEOPETHYECKUX U MPAKTHUECKUX 3a]1a4.

HeyBepeHHO 1 TOTHYECKH HETIOCIEI0BATEILHO U3JIaracT Marepual.

«HEC 3a4YTCHO»

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueMm paboueii mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCHUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecreueHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoil
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJIi OCBOCHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

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

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld 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. Burgoposuu B.W., Ilpirankosa JI.LE. KuHeTnka M MexaHW3M O3JEKTPOAHBIX PEAKUUNl B IpoLEccax

KOPPO3HH METAJUIOB : yue0. mocobue amns xuMm. dak. yH-ToB. - U31. 2-e, mepepald. u gom.. - TamboB: U3n-Bo
Ilepmnna P.B., 2010. - 127 c.

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. CrpombGepr A.T., Cemuenxko J[.I1. ®usnueckass Xumus : y4eO. sl CTyACHTOB BY30B. - 7-€ U31., CTEp.. -
M.: Beicm. k., 2009. - 527 c.

2. Huwxuukockuii E. A. CoBpeMeHHBIEC 3JIEKTPOXUMHUUYECKHUE UCTOYHUKHU TOKa : MOHorpadwus. - Mockaa:
WznarensctBo Pammorexnmka, 2015. - 294 c¢. - Tekcr : snekrponnbii // OBC «YHuBepcuTeTcKas
oubmmoreka onnain» [caift]. - URL: http://biblioclub.ru/index.php?page=book&id=468358

6.3 VHbpIe NICTOUHMKMU:
1. UHTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

2. OnektpoHHas Bepcusi «CoOLMONIOIMUYECKOro >KypHana», u3gaBaemMoro Poccuiickodl akagemMued Hayk
Wuctutytom cormonorun PAH - www.nir.ru/socio/scipubl/socjour.htm

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 11O JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHG‘-IGHI/ICZ y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATUN JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX U HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA M IIPOMEXKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNIbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHuS,
00eCIeunBaroIIe TEeMATHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTHBHAS TOCKA).

JlnmeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:
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LibreOffice
Omneparmonnas cuctema Microsoft Windows 7, 8, 10
Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuoreka Poccuiickoit akamemunm  ecrectBozHanusa. —  URL:
https://www.monographies.ru

2. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. VYuuBepcurerckas  OuOnuoTreka  OHJAMH:  3JeKTpoHHO-OMOnMoreunas  cucrema. — URL:
https://biblioclub.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEie YHUBEPCUTETA.



