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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 HanmenoBanwme ®dopma oOydeHus
n/n JHCLUIUINH, Ounas | O4yHO-3204H
OTIPENCIISIOIINX (cemect as
MCKIUCHIUIIIMHAPHBIC p) (CCMCCTP)
CBA3H 213213 |4
1 |HayuyHo-uccnenoBaresn + +
bCKas paborta
2| XuMus yriaepoaHbIxX + +
MaTepuaioB
3 | DeKTpOXUMHUS + +

HOHHBIX KUIKOCTEH

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

JucrtumnHa «VICTOYHHKH AIIEKTPUUYECKOTO TOKa» OTHOCHTCS K 00s3aTeNIbHON yacTu ydeOHoro muana Ol
1o Harpasiyienuto noarotosku 04.04.01 - Xumusi.

JucuunnnHa «ICTOYHHMKY 3IIEKTPUUYECKOTro TOKay u3ydaercs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI




3.1.00beM QUCLMILIUHEL 2 3.€.
Ouynas: 2 3.e.
OuHo-3a04Hasi: 2 3.€.

Ounas OuHo-3a04HaA

Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)

O0mas Tpy10€éMKOCTb JMCHUIITHHBI 72 72
KonTaktHas pabora 8 8
Jlexnuu (Jlexrun) 4 4
[Tpaktuueckue (IIpakr. pab.) 4 4
CamocrosrenbHas padota (CP) 64 64

3auer - -

3.2.ConepxaHue Kypca:

No Hazpanue Bun yuebHoM paboThI, yac. DopMBbI TEKYIIIETO
TEMBI pasjiesna/TeMbl Jleximu | Ipakr. CP KOHTPOJIS
pao.
0 |0-3] 0 |0-3] 0 |03

1 cemectp

1 [TpuHtunuansHOE Pedepar;
YCTPOMCTBO U TecTtupoBanue;
Pa3HOBUIHOCTH Omnpoc
XUMHYECKHUX
MCTOYHHUKOB TOKA.
XapakTepUCTUKHU
XUMHYECKHUX
MCTOYHHUKOB TOKA.
DIIEKTPOXUMHUYECKHU
€ BOTIPOCHI PabOTHI
XUMHYECKHUX
MCTOYHHUKOB TOKA.

2 ITopuctsle u Tectuposanue;
JUCTIEPCHBIE Omnpoc
CUCTEMBI,
IIPUMEHSIEMBIC B
XUMHYECKUX
HMCTOYHUKAX TOKA. 1 1 1 1 |16 | 16
OcobenHoctu
KOHCTPYKIMH U
HKCIUTyaTalluu
XUMHYECKUX
HCTOYHUKOB TOKA.




3 Kucnortneie n Pecepar;
MICI0YHbBIC TecTtupoBaHue;
aKKyMYJISITOPBI. Omnpoc
DIIEMEHTHI C
COJIEBBIM
ANIEKTPOITUTOM.
KomOuHupoBaHHble
HCTOYHHUKH TOKA. 1 1 1 1 16 | 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:

1 cemectp
* mocenraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIbL — 70 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuanbHbIe OayuTel — 10 6amioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtonuka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3sl
1. | [punnunuansh | Pedepar 5 [lonHocThIO packpbiTa Tema pedepara 5 Oamnos, odpopmicHue 5
0€ YCTPOHCTBO O0amioB ['paMOTHO coCTaBlIeHHAs MpE3CHTAIUs JoKiana 2 Oaria,
u Ioknaz 2 Oamta
Pa3HOBUAHOCTH
XAMHYECKUX
HCTOYHHKOB
TOKA. TecTupon 10 Pemenne Tecta u3 10 Borpocos. I1o 1 6amry 3a mpaBUILHBIN OTBET.
Xapaktepuctuk | AHHE(KOH
u xumudecknx | TPOTBHEI
HMCTOYHHUKOB ii cpes3)
TOKA.
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JVICKTPOXUMIHE Omnpoc 10 10 0anoB - OTBET OTIMYACTCS MOTHOTON PACKPBITUSI TEMBI; CTYACHT
CKHC BOTIPOCHI JIEMOHCTPHUPYET YBEPEHHOCTh U YOSTUTEIILHOCTh B OTBETE Ha BOTIPOC;
paboTs! CTHJIb Y TPaMOTHOCTh PEYM; OTBETHI Ha JIOTOJIHUTEIBHEIC BOIMPOCHI
XHUMUACCKIX XapaKTEPU3YIOTCSl KPATKOCTBIO M apryMEHTHPOBAHHOCTHIO; 1-2 Oama
HCT(:;EZIKOB - CTY/ICHT JICMOHCTPUPYET HEBBICOKOE Ka4€CTBO YCTHOTO OTBETA;
ITopucteie u | Tectupon 10 Pemenne Tecta u3 10 Borpocos. I1o 1 6amry 3a mpaBUILHBIN OTBET.
TUCTIEpCHBIE aHue
CUCTEMBEI,
MIPUMEHSEMBIE B
XUMHYECKIX
MCTOYHHKAX
TOKa. —
OCOGCHHOCTH Ompoc 10 10 6am1oB - OTBET OTAUYAETCS MOTHOTOW PACKPBITHS TEMBI, CTYIECHT
KOECTPYKIH U JIEMOHCTPHUPYET YBEPEHHOCTh U YOETUTENIbHOCTh B OTBETE Ha BOTIPOC;
SKCILTYATAIIH CTHJIb ¥ TPaMOTHOCTh PEYH; OTBETHl Ha OTOJHUTENBHBIE BOMPOCHI
S XapaKTepHU3YIOTCS KPATKOCTHIO U apryMEHTHPOBAHHOCTHIO; 1-2 Gama
HCTOYHIKOB - CTY/ICHT IEMOHCTPHPYET HEBBICOKOE Ka9eCTBO YCTHOTO OTBETA;
TOKa.
Kucnorasie u | Pedepar 5 [TomHOCTBIO packphiTa Tema pedepara 5 OamioB, opopMmiIcHHE 5
ITEJIOYHBIC OayutoB I'paMOTHO cocCTaBiIeHHAs Tpe3eHTanus Jokiama 3 Oamra,
AKKyMYJIATODBI. ToxiIan 2 6amna
DJIeMEeHTHI ¢
COJIEBBIM
SNEKTPOIIITOM. Tectupos 15 Pemenne Tecta u3 15 Bonpocos. [1o 1 6amty 3a npaBUIBHBIN OTBET.
KomOuampoBaH
aHue
HBIE HCTOYHUKH
TOKa.
XuMHu4ecKue
MCTOYHHKH TOKA
C BOJTHBIMH Ompoc 10 10 6anyoB - OTBET OTIIMYAETCA IOJHOTOM PACKPBITHS TEMBI; CTYJCHT
HEBOJHBIMH JIEMOHCTPHUPYET YBEPEHHOCTh U YOETUTENIbHOCTh B OTBETE Ha BOTIPOC;
pacTBOpaMH, ¢ CTHJIb ¥ TPAaMOTHOCTh PEYH; OTBETHl Ha OTOJHUTEIbHBIE BOIMPOCHI
DPa3IIMYHBIME XapaKTEPU3YIOTCS KPATKOCTBIO M apryMEHTHPOBAHHOCTBIO; 1-2 Ganna
YIEKTPOIIATAMH. - CTY/ICHT IEMOHCTPHPYET HEBBICOKOE Ka4eCTBO YCTHOTO OTBETA;
TonnuBHEIE Pegepar 5 [lonHocThIO packpbiTa Tema pedepara 3 Oamta, opopmieHue U
AJIEMEHTHI U npe3eHTanus 2 Oaua,
ANIEKTPOXUMHYE
CKHe
TCHEPaTOPHI.
3Hayenune TecTupon 10 Tect conepxut 20 Bompocos, 0,5 Oania 3a mpaBUIBbHBINA OTBET
XUMAYCCKUX | aHHe(KOH
UCTOYHHUKOB | TPOJILHBI
TOKa U UX " cpe3)
MIPUMEHCHUE.
ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ausTuit
7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit
4-6 6amioB — CcTyeHT nmocetwi He MmeHee 50% 3aHaTuit
1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit
Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
[IpemuansHbie OaILITBI 10 JlomomHUTENbHBIC TTPeMUaIbHbIE 0aJUThl MOTYT OBITh HAYUCIICHBI 32
MOCTOSTHHYIO aKTUBHOCTH BO BPEMsI MPAKTUYCCKUX 3aHSATHIMA
7. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amnpHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM

mkane. IlepeBon

100-6autsHOM

pEUTHUHTOBOM

OIICHKM TI0 JUCHUIUIMHE B  TPAJAUIHOHHYIO

YEeThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:



100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Omnpoc

Tewma 1. [IpyHUIMNIIHATBHOE YCTPOMCTBO U PA3HOBUIHOCTH XUMUYECKUX UCTOYHUKOB TOKA. XapaKTepUCTUKU
XUMHYECKUX UCTOYHUKOB TOKA. DIEKTPOXUMUYECKHE BOPOCHI PaOOTHI XUMUYECKUX UCTOUHUKOB TOKA.

1. AHaJIOr" XUMHYECKUX UCTOYHUKOB TOKA.

2. Pa3zHble 31eKTpOXUMHUYECKHE MTapaMeTPhl XUMUUECKUX UCTOYHUKOB TOKA.

3. KoHCTpyKTHBHBIE Pa3HOBUIHOCTH XUMUYECKUX UCTOUHUKOB TOKA.

4.9OxcrutyatalliOHHbIE TTapaMeTpbl XMMUYECKUX MCTOYHHUKOB TOKa (PaCCMOTPETh Ha KOHKPETHBIX
npuMepax).

5. CpaBHUTENbHBIE XapAKTEPUCTUKU XUMUYECKUX UCTOUHUKOB TOKA (KOHKPETHBIE IPUMEPBI).

6. YTouHEHHE MOHATHUS MTOTEHIMANA 3JIEKTPOJa U TEOPUU CTPOCHHUS IBOMHOTO AJIEKTPUUECKOTO CIIOS.
7. OnextponuTtsl. [I[poxokaeHne TOKa U MEPEHOC HOHOB U PEAreHTOB.

8. Ionspusarust 3MEKTPOIOB, BUABI MOISIpU3aiuu, 3PPEKThI BHIPABHUBAHHUS.

9. Cucrtemsl ¢ pacnpeeIEHHbIMU TapaMeTPaMH.

10. Camopa3spst 3IeKTPOAOB.

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

1. OMuueckue noTepu.

2. Cenaparopsl.

3. OcobenHoctu paboThl OaTapeii.

4. I'epmeTuzarusi.

5. TennoBeie MpOLCCChl B XUMHUYCCKHUX UCTOYHHKAX TOKA.
6. PezepBHBIE XUMUYECKUE HCTOYHUKHU TOKA.

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

1.MapranieBo-IMHKOBBIE aKKyMyJIsSTOpPHI (3neMeHThl Jlexnanie). Koncrpykius, 0COOeHHOCTH,
(U3NKO-XUMHUYECKHE TIPOLIECCHI.

2.11lenouHbIE AKKYMYJISTOPBI.

3.Hukenb-kaaMueBbie U HUKEIb- JKeJIe3HbIe aKKyMYISITOpbl. OCHOBHBIE NMPOLIECCHI, KOHCTPYKIUS U
XapaKTEePUCTUKH

4. XuMu4eckre HCTOYHUKN TOKa C HEBOJHBIMHU PacTBOPaMHU.

5.0neMEHTHI C INTUEBBIMU aHOJIAMU U JIEKTPOJINTAMU HAa OCHOBE allpOTOHHBIX PACTBOPUTEIIEH.
6.XMMUYECKHE UCTOUHUKH TOKA C TBEPABIMH 3JEKTPOIUTAMH.

7.Tunbl TBEPIABIX IEKTPOIUTOB.

8.CepHO-HaTpUEBBIE AKKYMYJISITOPHI.

Pedepar

Tema 1. [IpyHIMNIMATBEHOE YCTPONCTBO U PA3HOBUIHOCTH XMMUYECKUX UCTOYHUKOB TOKA. XapaKTEPUCTUKU
XUMHUYECKUX UCTOUHUKOB TOKA. DIEKTPOXUMHUYECKUE BOMPOCH PAOOTHl XUMUYECKHX HCTOYHUKOB TOKA.

1. Hpo6neMa HCIIOJIBb30BaHU Maruus U aJrtOMUHUS B XUMHUYCCKHUX MCTOYHHKAX TOKA.
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2. CpaBHeHUE XUMUYECKHUX UICTOUHUKOB TOKa C BOJHBIMH pacTBOpaMu (Ha IpUMepe
MapraHieBO-MarHUEBOIO IEMEHTA) ¢ XMMUUECKMMH HCTOYHUKAMH TOKA C Opra-HUYECKHMMH pEarcHTaMu.
Hopmanbhsle anemenTsl. JneMeHT Bectona.

3. XuMn4eCcKue UICTOYHUKH TOKA € MIEKTPOJAMH U3 IByOKHCU CBUHIIA.
4. X¥MH4ecKre UCTOYHUKH TOKA C HEBOJHBIMHU PAaCTBOPAMHU.

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

KucoTHBIE aKKYMYJIISTOPBI.

1. Okcmmyaranust XMMUYECKUX UCTOUHUKOB TOKA.

2. lllesouHbIE AKKYMYJISITOPBI.

3. KomOuHMpoBaHHBIE XMMUYECKIE UCTOYHUKU TOKA

4. X¥Mn4eCcKre UCTOYHHUKH TOKa C HEBOIHBIMH PaCTBOPaMH.
5. X¥MMHUYECKUE UCTOYHUKU TOKA C TBEPABIMU IEKTPOIUTAMHU.
6. TOrIMBHBIE 3JIEMEHTHI.

7. AKKyMyJISITOpHBIE OaTapen.

Tema 4. TorIMBHBIE AIIEMEHTHI U JIEKTPOXUMHUYECKUE T€HEPATOPhI. 3HAYEHUE XUMUYECKUX UCTOYHUKOB
TOKa ¥ UX IPUMCHCHHE.

1. KucnopoaHo (BO3AYIIHO)-BOAOPOAHBIE 3JIEMEHTHI CO IIETOYHBIM IEKTPOIUTOM.
2. KuciiopoHO-BOIOPOIHBIE 2IIEMEHTHI C KMCIIBIM JJIEKTPOJIUTOM.
3. ToruMBHBIE 7IEMEHTHI ¢ HOHOOOMEHHBIMU MEMOpaHaMH.

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

5. [lepcrieKTHBBI IPUMEHEHUS TOILTMBHBIX 3JICMCHTOB.

6. CoBpeMeHHBIE 00JIACTH MPUMEHEHUS XUMUYECKUX HCTOUHUKOB TOKA.

7. [IpobnemHubIe 00IacTH MPUMEHEHHS.

8. DKOHOMHUYECKHUE BOIIPOCHI IPOU3BOICTBA U MPUMEHEHUSI XUMUYECKUX HCTOUHUKOB TOKA

TecrupoBanue

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

TUIIOBBIE BOIIPOCHI

1)K uctouynnkam npou3BOAMMOMN JTIIOABMHU YHEPTUN OTHOCST?

(a)Yromb

(6)HedTn

(B)l'a3

(r)Bcé mepeuncnenHoe

2)CKOJBKO B HAcTOSIIIEE BPEMS IPOU3BOAUTCS 3HEprun Ha TOLL?

(a)[do 60%

(6)100%

(8)80-70%

(r)90%

3 )Io kakoit cxeMe OCYIIECTBIIICTCS MPOIEeCcC MPeoOpa30BaHMsI XUMHUECKON YHEPTUU B AICKTPUIECCKYIO?
(a)XuMuyeckasi PHEpIrUsi-->TEII0Basl YHEPTUA-->3JIEKTPUUECKas SHEPTUS

(0) Xumuueckasi SHeprus-->TeII0Bas SFHEPTUs-->MeXaHUYeCKasi YHEPrHUsi-->dIEeKTpUIeCKas IHEPrHs
(B)XuMHUECKast SHEPTUA-->3IIEKTPUUECKasi SHEPrus

(r)Xumuueckas SJHepTUsi-->MeXaHu4YeCcKasi IHEPrUsi-->dIeKTpUIeCcKas IHEPrHsl

12



13
4) Kakas sHeprus paciupser nap B KOTJIe, 4TO IPUBOIUT B JACHCTBUE JIONA-CTH APOBBIX TypOuH?
(a)Xumuueckas
(6)TerutoBas
(B)Mexannueckast
(r)OnekTpuyeckas
5) CxeMa nmepcneKTUBHOTO MpeoOpa3oBaHUsi XUMUUECKON dHEPTUn?
(a)XuMudeckasi PHeprHsi-->TeII0Bast YHEPTUS-->dTICKTPUUECKAst SHEPTUS
(6)Xumuueckasi HEpIrUs-->TEIUIOBask YHEPTHUsI-->MEXaHUUECKasl SHEPTUsi-->3JIeKTPHUUECcKasi SHEPrus
(B) XuMHUecKasl SHEPrsi-->31EKTpUUIECKasi SHEPT U
(r) Xumuueckast SHeprusi-->MeXaHu4eCKasi SJHEPTUs-->3NIeKTPUUECKas SHEPIUsl
6) YcTpoicTBO B KOTOPOM XUMHUYECKAsl IHEPT Ul HETIOCPEACTBEHHO PEBPA-IIAETCS B 3JEKTPUIECKYIO?
(a)XUT
(6)2nexTporeneparop
(B)Comnneunas Oarapes
(T)ABTOMOOWIHHBIN ABUTATEIb
7) I'me ocymecTBasieTcs mpeoOpa3oBaHNe MEXaHUIECKON SHEPTHUH B IICKTPU-YECKYIO?
(a)Cyxas Garapes
(6)2nexTporeneparop
(B)Hedranas popcynka
(r)Conneunas Gatapest
8)I'ne ocymiecTBiseTcs Mpeodpa3zoBaHue XUMHUECKON SHEPTUH B TEIUIOBYIO?
(a)Hedrsanas popcynka
(6)/Iu3enbHbBIN ABUTATEIIb
(B)TOLL
(r)Bcé nepeuncnenHoe
9)ITo kakum mapameTpam onieHnBaroT XWT npu BRIMOTHEHUH TEXHUYECKOH 3a1a9n?
(a)Hanpspkenue pa3oMKHYTOH LENH
(6)YnenbHast EMKOCTH
(B)YnenbHasi MOIITHOCTh
(r)Bcé mepeuncnenHoe
10)Ha xakue rpynns! pensat XUT no npunmunam paboTsi?
(a)llepBuunble, BTOPUYHBIC
(6)ITepBuuHbIC, BTOPUYHBIE, TPETUYHBIC, TOTLTUBHBIC AJIEMEHTHI
() [lepBuuHbIE, BTOpUYHBIE, TOIUIUBHBIE JIEMEHTHI
(r)HeTt BepHBIX BapMaHTOB
11) Yto siBIsIeTCS yCIOBUEM MTPOTEKAHKS TOKA B 3JICKTPOXUMUUYECKOM CH-CTEME?
(a) Hanmuuue 1ByX 37€KTPOIOB C pa3IMYHBIMU MOTEHIIHAIAMH, 0018 JaI0IIMMHU IPOBOTUMOCTBIO TIEPBOTO
pona
(0) Hanmuue snekTponuTa M 3J1eKTPOIUTOB, 00IaJa0IuX TPOBOJUMOCTBIO BTOPOTO pojia
(B)Hanuune MeTayuinyeckoro 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 M aTOMHBIE
NIEKTPOCTAHIIUU

(4)Bcé nepeuncieHHOE BEpHO
13)KaxkoB nuanazon momHocTH XUT?
(1)[o 10 Bt
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(2)Ho 25 Bt
(3)1o 50 Bt
(4)1o 60 Bt
14)K nocrouncteam XUT otHOCST?

(a) Beicokwuii KI1/I, GeciryMHOCTb U OTCYTCTBHE BUOpPAIIUH, IIMPOKUNA aCCOPTU-MEHT MCIIOIb3YEMBIX
peareHTOB, KOMIIAaKTHOCTb

(6)HeBbicokas ynenbHas sHeprus (y 6onpmmacTBa XUT 10 - 70 Br.u/kT)
(B) Ucnonb3oBanwne nenHsix metamios (Pd, Zn, Ag, Cd, Ni, Mn u ap.)
(r) HeBblcokuii pecypc

15)K nenocrarkam XUT otHOCAT?

(a) Beicokwuii KI1/I, GeciryMHOCTb U OTCYTCTBUE BUOpALIUU

(6) CnocoGHOCTB paboTaTh B aBTOHOMHOM PEKHUME, OTCYTCTBHE B OOJBIIIMHCTBE CITy4acB BPEIHBIX
BBIOPOCOB

(B) Hewicokas ynenbHas sHeprus (y 6onpmmHcTBa XWUT 10 - 70 BT.9/KT), HEBBI-COKHIA pecypc,
HCIIONIb30BaHue IeHHbIX MeTalioB (Pd, Zn, Ag, Cd, Ni, Mn u 1p.), 3amacel KOTOPBIX OTPaHUYCHBI

(r) Iupoxuii acCOPTUMEHT MCTIOIB3yEMBIX PEAareHTOB, KOMITAKTHOCTh

Tema 2. [TopucTsie 1 AUCTIEPCHBIE CUCTEMBI, IPUMEHSIEMbIE B XMMUYECKUX UCTOYHHKAX ToKa. OCOOCHHOCTH
KOHCTPYKLIMH U DKCIUTyaTallul XUMUYECKUX UCTOYHUKOB TOKA.

1) Kak BBRITIISAUT cXemMa CyXOoro MapraHIIeBO-IIMHKOBOTO dJIeMeHTa?
(N(-)Zn/NH4Cl//MnO2, C (+)

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

(7)(+)Zn //MnO2 (-)

(?)Het BepHOTO BapnanTa

2) Haunbonee pacripocTpaHEHHBIN ralbBaHUYECKHMA AIEMEHT?
(!)MapranieBo-IIMHKOBBIT

(?7)PTyTHO-IIMHKOBBIN

(?7)CBUHIIOBBIN

(?)Het BepHoro BapuanTa

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

(72,1-34B

(72,5-2,8B

(7)3-4B

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

(H10-50

(7)50-60

(?)Het BepHoro BapuanTa

5) Kyna nBwxyTcs KaTnoHBI Zn2+y IUHKOBOTO AJIEKTpoaa?
(7K xaromy

(7K anomy

(!) Berxogst B pacTBop

(?)Het BepHOTO BapnanTa

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

(7K xaromy

(DK anomy

(?)BeIxomsT B pacTBOp

(?)Het BepHoro BapuanTa



7) Kyna nuxytcs nonst NH4+ y IMHKOBOTO 31eKkTpoaa’?

(DK xartomy

(7K anony

(?)BeIxomsT B pacTBOp

(?)Het BepHoro BapuaHTa

8) ['me mpuMEeHSIOTCSl MapTaHIIEBO IIMHKOBHIE JIEMEHTHI?

(?)B xauecTBEe UCTOYHUKOB AEKTPOMHUTAHUS PA3TMUHBIX H3MEPHUTEIBHBIX IPUOO-POB
(?)B xadecTBE UCTOYHUKOB JIEKTPONUTAHUS KapMaHHBIX (oHapein
(?)B kauecTBE MCTOUHHMKA AIIEKTPONIUTAHUS PaUOAIIIapaTypbl
(1)Bcé BeprO

9) BriGepuTte MpaBUIbHYIO XapaKTEPUCTUKY BO3AYIIHO-IUHKOBOTO 3JIeMEH-Ta?
(?)AHOIOM SBIISIETCS ITMHKOBBINA IEKTPOT

(?)Katon BBIMIOTHEH U3 CMECH aKTUBUPOBAHHOTO YIS C rpaduToM
(?)B xauecTBe amekrponuTa ucnoiab3ytoT pactBopbl NH4CI niaun NaOH
(1)Bcé Bepno

10)Kakast cxema pTyTHO-IIMHKOBOTO AJIEMEHTA?
(N(-)Zn/KOH//HgO,C(+)

(7)(-)Zn/NH4C1//02,C(+)

(?7)(-)Pb/HC10O4//PbO2(+)

(?)Het BepHOTO BapnanTa

11) Kakoe HanpsikeHHe pTyTHO-LIUHKOBOTO 3JIeMEHTa?

(H1,0-1,3B

(H1,3-1,5B

(H1,6-2B

(7)2-2,8B

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 IIMHKOBBIX Oarapeii?

(MOt 20xkr 10 30 KT

(NHOT 100r g0 200kT

(7Ot 100r mo 400 xr

(7Ot 200 kr 10 400kT

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

(1)Pb —2e = Pb2+

(7)Zn — 2e= Zn2+

(?)Het BepHOTO BapnanTa

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

(?)Pb — 2e = Pb2+

(?) Zn — 2e=Zn2+

(?)Het BepHoro BapuanTa

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

15



16
1)UTO Takoe TOIJIUBHBIN 3JIEMEHT?

(2)2T0 mepBUYHBIH (HE Tepe3apssKaeMblid) HCTOYHUK TOKA, B KOTOPOM JIEKTpUYe-CKast SHEPTHs
HETIOCPEICTBEHHO 00pa3yeTcsi 3a CUET PEeaKIIui MEX/Ty TOIUIMBOM (BOCCTaHOBHTEIEM) H OKUCIUTEIIEM.

(6)210 mepBUYHBIA (TIEpe3apsKaeMblil) HCTOYHHUK TOKA, B KOTOPOM 3JICKTPUYECKAst SHEPTHS
HETIOCPEICTBEHHO 00pa3yeTcst 3a CUET pEeaKIIui MEX/Ty TOILUIMBOM (BOC-CTAHOBUTEIIEM) U OKHCITHTEIICM.

(B)DTO0 mepBUYHBIN (HE TMepe3apsiKaeMblii) MICTOYHUK TOKA, B KOTOPOM DJICKTpHUE-CKast SHEPTHS
HETIOCPEICTBEHHO 00pa3yeTcst 3a CUET PEeaKIIui MEX/Ty TOITUIMBOM (BOCCTaHOBHTEIEM) H OKUCIUTEIIEM.

(T)OT10 MEepBUYHBIN (HE TIEpe3apsKaeMblii) ICTOYHHUK TOKA, B KOTOPOM AJICKTPUYE-CKasi DHEPTHUs
HETIOCPEICTBEHHO 00pa3yeTcst 3a CUET PEaKIIUi MEX/Ty TOTLTMBOM (OKUCIUTENIEM) U BOCCTAHOBUTEIIEM.

2) Kak pacnosio’keHbI peareHThl B TOITUBHBIX dJIEMEHTaX ?

(a)He coBMellIeHbI C 3IEKTPOIaMU

(6)XpaHATcst OTACIBHO OT AIEKTPOIOB

(B)I[TomBoasITCS K 3JEKTPOAAM MO MEpe MPOTEKAHUS XUMHUECKUX PEaKIuit

(r)Bcé BepHO

3) Kaxosa ynenbHas sneprus TO?

(a) Takas ke KaK y TalbBaHUYECKHUX AIEMECHTOB

(6) Hixe uem y ragpBaHUYECKUX AJIEMEHTOB

(r) 3HaunTENbHO BHIIIE, YEM Y FaIbBAHUYECKHUX 3JIEMEHTOB

(n) Het BepHOTO BapnaHra

4 Kakoii BOCCTaHOBHUTENb UCIOIB3YIOT B TOTUIMBHBIX 3JIEMEHTaX?

(a) Bomopon

(6) Kucnopon

(B) Ilepokcun Bomopoaa

(r) IMupumu e

5) Kakoii oKkucIuTENh UCIONB3YIOT 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 TOTUINBA + Q
(B) ToruimBO + OKUCIHUTEH = 3JCKTPOIHEPTHUS + MPOTYKTHI OKUCICHUS TOTLTUBA
(r)TornuBo + OKUCAUTENH = MPOIYKTHI OKUCICHUS TOITUBA + Q

7)Kakue craguu 00pa3oBaHUs INEKTPOIHEPTHU IPU OKHCICHUN TOIUIMBHBIX 3JIEMEHTOB?

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

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

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

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

8) Kakas peakiys mpoTeKaeT Ha KaToje B KUCIOPOIHO-BOIOPOTHOM TOII-TUBHOM dJIeMEHTE?
(a)

(6)

(B)Bcé BepHO

(r)Het BepHoro BapuanTa

9) Kakas peakuusi IpoTEKaeT Ha aHOJE B KUCJIOPOAHO-BOAOPOAHOM TOI-JIMBHOM 3JIEMEHTE?

(2)



(6)

(B)Bcé BepHO

(r )Her BepHOTO BapuaHra

10) Kakue >1eKTpoIUTH UCTIONB3YIOT B TD?

(a) KOH

(6) H3PO4

(B) PacrimaBer kapOOHATOB

(r) Bcé BepHO

11) Ilpu xakoit Temneparype paboTaOT BEICOKOTEMIIEPATypHBIE TOTLTUBHBIC 3JIEMEHTHI?
(a)400-1000 °C

(6)Bsimre 1000 °C

(B)Hmxe 400°C

(r)50-100 °C

12) Ilpu xakoit 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 6artapen T3, yCTpONCTB U1l XpaHEHUS U TIOJIBO/Ia TOTUIMBA U OKUCIIUTEI,
BBIBOJIA U3 DJIEMEHTA MPOJYKTOB PEAKINH, MOJCPKAHUSI U PETYIUPOBAHUS TEMIIEPATyPhl H HAMIPSKEHUS.

(6)2T10 cucteMa, cocTosIas U3 YCTPOUCTB JIJIsi XpaHEHHsI M TIOABO/IA TOTIMBA U OKUCIUTENS, BBIBOAA M3
AJIEMEHTAa MPOAYKTOB PEAKIINH, ITOAICPKAHUS U PETYIU-POBAHUS TEMIIEPATYPhl M HAMIPSIKEHUSI.

(B)DTO cuctema, cocrosiias u3 6arapen TI, yCTPOUCTB JJIsl XpaHEHUS U MTOABOA TOTJIMBA U OKUCITUTEIS,
BBIBOJIA M3 3JIEMEHTAa MPOAYKTOB PEaKIIUH.

(r)2T10 cuctema, coctosmias u3 6arapen TO, yCTpONCTB IS MOAIECPKAHUS U PETY-IUPOBAHUS TEMITEPATYPBI
1 HaNpsKSHUS.

14) Kakas peakiys npoucxoauT B T3, eciu TOIIMBO MeTaH?
(a)CO +1/202 =CO2

(6)CH20 + 02 =CO0O2 + H20

(8)CH4 + 202 = CO2 + 2H20

(r)CH30H + 3/202 = CO2 + 2H20

15) Kakas peakus npoucxoaut B TO, eCiiy TOIIIMBO 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. TonmMBHBIE 2IEMEHTHI U QJICKTPOXUMHUYCCKUEC I'CHCPATOPHI. 3HaueHHe XUMHUYECKHX NCTOUHUKOB
TOKa U UX NPUMCHCHHC.

1) C xakoro roga OAO «JIuTHit-DeMeHT» PETYISIPHO MOCTABISIET CBOIO MPOAYKIIHIO B PA3INYHBIC
ctpykrypsl PAO «I"azmpom»?

(a)1975

(6)1976

(8)1989

(r)1988

2) I'me sxcrutyatupyrotcs JUTHEBBIE OaTapen?

(a)Ha razopacnpenenuTeabHbIX CTaHLIUIX

(6)B cuctemax aBapuiiHON CUTHAIM3AIIAN

(B)B cucremax TeneMeXaHUKH JIMHEWHBIX YYACTKOB Ia30MPOBOJIOB

17



18
(r)Bcé Bepno
3) barapeu, ¢ kakumu cBoiictBamu cneranuctel OAO «JIuTuit-OneMeHnT crenuaibHO pa3padoTaiu Moj
3agaun PAO «I"azmpom»?
(a)lloBbIieHHAsT HATEKHOCTh
(6)IToxapoB3pbIBOOE30NIACHOCTD
(B)DHEproéMkocTh
(r)Bcé Bepno
4) Yto mpemycMOTPEHO B KOHCTPYKIIMH OaTapei sl 3alUThl OT OOPATHBIX TOKOB M TOKOBBIX MEPErpy30K?
(a)Anonnble pa3BsI3Ku
(6)[1naBKue penoxXpaHuTeIN
(B)Bcé BepHO
(r)Het BepHoTro BapuanTa

5) FI[C HaxogsiaT HpI/IMeHeHI/Ie TOIINIMBHBIC 3JICMCHTEI B KQAUCCTBC MCTOYHUKOB 3Hepr1/11/1 B aBTOHOMHBIX
cucremax?

(a) Kocmuueckue xopabnu

(6) Ynan€uueie METCOCTAHITUU

(B) BoeHHbIe 00BEKTHI

(r) Bcé BepHO

6) KakoBo snekrpudeckoe KI1/l koMOMHUPOBAHHBIX TEILIO-3JIEKTPO YCTAHOBOK?
(a) 1-2%

(6) 15-20%

() 2-5%

(r) 50-70%

7) Kakoe MmakcumanpbHO 3HaueHue gocturaet sneprerndeckoe KIIJ] koMOMHHPOBAHHBIX TETIO-3JIEKTPO
YCTaHOBOK?

(2)80%

(6)50%

(8)40%

(r)30%

8) UTo MCToap30BalIOCh B KAYECTBE SHEPTOHECYIIETO peareHTa B kKoMMepdeckoit monke " Hydra"?
(a) Kucnopon

(6) Bomopon

(B) Azot

(r) Her BepHOTO BapuanTa

9) Kakos KII/l nBuraresneil BHyTpeHHETO CropaHusi?
(a)2—5%

(6)2—15%

(8) 20—50 %

(r) 12—15 %

10) JlocTonHCTBA TOTUIMBHBIX 3JIEMEHTOB?

(a) DKOMOTUYHOCTH

(6)loCcTymHOCTH TOTUTMBA

(B) HonroBeyHocthb

(r) Bcé BepHO

11) HemocTaTku TOTUIMBHBIX 3JIEMEHTOB?

(a) Bricokast crouMoCTh

(6) HenonroBeuHocTh

(B) HemoctynmHOCTB TOTIITMBA

(r) HeskonmoruuHocthb



12) Kakas xomnanus npezacrasuiia nepsoe B Mupe GPS-ycTpoiicTBO Ha METaHOIOBBIX TOIJIMBHBIX
AJIeMeHTax?

(a) MTI Micro

(6) Sony

(8) Sharp

(r) Her BepHOTO BapuaHnTa

13) Kakast koMIIaHus C IOMOIIBIO CBOETO NMPOTOTHUIIA TOILUIMBHOTO AJIEMEHTA YCTaHOBUIIA MUPOBOI pEKOpA
YAEIBHOM HEPreTUYECKON EMKOCTH JJIsl OJHOIO KyOUYeCKOro CaHTUMETpa 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 nuTaroIero
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
TOIIJIMBHBIX 3JIEMEHTOB?

(a) MTI Micro

(6) Sony

(8) Sharp

(r) BASF

16) Yto Takoe 3MEKTPOXUMUYECKHE AKKYMYISTOPHI?

(a) Bropuunsie (mepesapsikaeMble) XUMAYECKHUE UICTOYHUKH TOKA, pabOTaroIiue Ha OCHOBE
AIEKTPOXUMHUECKHUX CUCTEM, B KOTOPBIX MaTrepuaibl, 00pa30BaBIINECS B

mporuecce paspsiia, MOTYT OBITh IIPU 3apsijie MPEBpallleHbl B IEPBOHAYANIbHbBIE aK-THBHBIE MATEPHUAIIBI.

(0) IlepBuunbie (HE mepe3apsikaeMble) XUMHUYECKUE HCTOYHUKY TOKA, pab0TaoIIe Ha OCHOBE
ANIEKTPOXUMHUYECKUX CUCTEM, B KOTOPBIX MaTepuaibl, 00pa30BaBIIMECcs B MPoOLecce pa3psa, MOTYT OBITh
MIpH 3apsijie MPEBPAILCHBI B IEPBOHAYAIbHBIC aK-TUBHBIE MaTEpHUabl.

(B) Bropuunsie (mepe3apsikaeMpie) XUHMUYECKUE HCTOYHUKH TOKa, pabOTaroIue Ha OCHOBE
AIEKTPOXUMHUECKUAX CUCTEM, B KOTOPBIX MaTepHallbl, 00pa30BaBIIMECs B TpoIiecce pa3psiaa, He MOTYT
OBITH IIpH 3apsijiec TPEBPAIICHBI B IEPBOHAYATBHBIC AKTUBHBIC MaTEePHaJIbl.

(r) IlepBuunbie (He mepe3apsibkaeMble) XUMHUYECKHE HCTOYHUKY TOKA, pab0TaroIIe Ha OCHOBE
ANIEKTPOXUMHUYECKUX CUCTEM, B KOTOPBIX MaTepuaibl, 00pa3oBaBIIKEcs B Mpoliecce pa3psa, HEMOTYT
OBITh TPU 3apsijic MPEBPAILCHBI B IEPBOHAYANILHBIC AKTUBHBIE MaTepUalIbl.

17) Beibepute npaBUIbHBIN BapHaHT.

(a) B akkymynsiTopax moj 1€MCTBUEM BHEIIHETO MCTOYHUKA TOKA HAKAILIUBACTCA (AaKKYyMYJIHUPYETCs)
MEXaHU4eCKasl SHEPTHsl, KOTOpasi 3aT€M MEPEXOJUT B AIIEKTPU-YECKYIO SHEPTHUIO

(6) B akkymynsiTopax mof IeHCTBUEM BHEIIHETO HCTOYHUKA TOKA HAKAIUTMBAETCS (AKKyMYITHPYETCs)
ANEKTPUYECKasi SHEPTUS, KOTOPAsl 3aTEM MEPEXOAUT B XUMHUE-CKYIO SHEPTHIO

(B) B akkymynstopax moj AEHCTBHEM BHEIIHETO UCTOUHHMKA TOKA HAKAIIUBAETCS (AKKYMYJIUPYETCs)
XUMUYECKAas SJHEPTUsl, KOTOpPas 3aT€M MEPEXOAUT B JIEKTPUUE-CKYIO IHEPTHUIO

(r) B akkymynsTopax 1noj 1edCTBHEM BHEITHETO MCTOYHUKA TOKA HAKAIUTMBACTCS (aKKyMYJIUPYETCS)
XUMUYECKAas SJHEPTUsl, KOTOpas 3aT€M MEPEXOAUT B MEXaHUYE-CKYIO SHEPTHUIO

18) YUto Takoe paspsii akKyMyssiTopa?

(a) IIpormecchl HAKOTIEHUSI XUMUYECKON YSHEPTUU

(0) IIporeccs! mpeBpaleHUs XUMUYECKOI SHEPTHH B DIIEKTPUUYECKYIO
(B) Ilporiecchl HAKOTUICHHSI MEXaHUYECKON YHEPTUN
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(r) [Iponeccsl mpeBpaleHuss XMMUYECKOM SHEPTHH B MEXaHUYECKYIO
19) Yro Takoe 3apsig akkymyssitopa?

(a) IIpouecchbl HaKOMIIEHUS! XUMUYECKOW SHEPTUU

(6) IIpomeccel mpeBpamieHuss XAMUYECKON SHEPTUHU B IICKTPUUECKYIO
() IIpouecchl HAKOIUIEHUSI MEXAHUUYECKOW SHEPTUU

(r)IIpoueccel mpeBpaleHsl XMMUUYECKOH SHEPTHUH B MEXaHUUYECKYTO
20) Cpox cimyx0bI (uncino ko) Na-cynbQpHUIHOTO aKKyMysiTopa?
(a)100

(6)1000

(8)10000

(r)10

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-3)
Tunossie TeMbI pedeparoB
1.Knaccudukarus XuMHueCKUX UCTOYHUKOB TOKa. [Iporiecchl, mpoTekaronye B HUX.
2. OcoOeHHOCTH KOHCTPYKIIMH U PAOOTHI XUMHUECKUX HCTOYHHKOB TOKA.
. DIEKTpUUYECKHE XapaKTePUCTUKN XUMUIECKUX UCTOYHUKOB TOKA.
. XUMHYECKHE PEAKIINH, TPOTECKAIONTNE B XUMUICCKIX NCTOYHHUKAX TOKA.
. 3H€KTpOJII/ITBI, MPOXOKACHUEC TOKA U IICPCHOC NOHOB B XUMHUYCCKUX UCTOUYHHUKAX TOKA.

3
4
5
6. [IpyumMeHeHre XMMUYECKUX UCTOYHUKOB TOKA
7. KucnoTHble aKKyMYJISITOPBI.

8. DkcIutyaranys XUMUYECKUX UICTOYHUKOB TOKA.
9. llleno4HbIE AKKYMYJIATOPHI.

1

0. KomOuHMpOBaHHBIE XUMUYECKUE UCTOUHUKH TOKA

Tunosble 3aganusa 1 3adera (IIK-3)
Tunossie BOIIPOCHI 3K3aMEHA

1. CpoiicTBa IMOPHUCTBIX U AUCIIEPCHBIX CUCTEM, IPUMCHACMBIX B XUMHUUYCCKNX NCTOYHHUKAX TOKA. AxTuBHas
macca.

2. OcHOBHBIEC TPEOOBAHUS K KOHCTPYKIIMH XUMHUECKUX HCTOYHHKOB TOKa, OaJIaHC aKTUBHBIX BEIIECTB.
OMuueckue noTepu.

3. barapeu u3 nmocneaoBaTebHO U MapaIETbHO COSANHIEMBIX SJIEMEHTOB B XMMHUYECKUX UCTOYHUKAX
TOKa, UX 0COOEHHOCTH.

4. KucnoTHble akKyMyJSITOPBI Ha IpUMEpe CBUHILIOBBIX. KOHCTpyKIIKs, 0COOEHHOCTH,
(bU3UKO-XUMHUYECKHE TPOIeCChl. TeXHONIOrnuecKre XapakTepuCTHKH.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU
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Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrim
TIOCTYKCHHSI pe3YJIBTaTa)

[K-3 3HaeT HampaBICHHS HCCICNOBAaHMM B 007acTH  DIEMEHTOB,
HUCTOYHMKOB  DJICKTPUYECKOTO  TOKA.  YMEET  KCIOJIb30BaTh
COBPEMEHHYIO  ammaparypy  0Opd  [POBEACHHHM  HAayYHBIX
«3aUTEHON UCCIICIOBAaHUM, MPEACTABIATh MOJYYCHHBIC B  HCCICIOBAHUIX
(50 - 100 6amnoB) pe3yabrarbl B BHUJE OTYETOB, TEOPETHYCCKH pACCUUTHIBATH U
IKCHEPUMECHTAIILHO OMPEeISITh TEPMOJANHAMHUUYCCKHE u
KUHETHYCCKUE MapaMeTpbl U3ydaeMbix cucTeM. OTBET MOCTPOCH
JIOTUYHO, IPABUJIBHO OTBEYACT HA MIOCTABICHHBIC BOTIPOCHI.
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IK-3 He cnocobeH aHanu3upoBaTh HayYHO-TEXHUYECKYIO0 HH(OpMAIHIO B
«HE 3aYTCHON o0nmacTd  XMMHUYECKHX  HCTOYHMKOB  TOKa  JUIA  PEIICHUS
(0 - 49 6annos) TEOPETUUECKUX M MPAKTHUSCKUX 3a/1a4.
HeyBepeHHO U TIOTHYECKH HETMOCIEI0BATEbHO U3JIaraeT MaTepual.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanremM padouei mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, a TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IOIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOXOAUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYE€TOM PEKOMEHJOBAaHHOM [IOMOIHUTEIbHOU
JIUTEPATYPBL;

- IPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHalibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe 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 (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebaram,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONIHEH B paMKax paclieuyaTKH 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.

KoHcnieKThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTAaBICHHBIH B TEME BOIPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH 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 CTaTbu MM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);
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- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHJaIMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
CobecenoBanue MpenarnojaraeT OpraHu3aluio Oecelnpl IMpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme u T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:
- IPaBUJILHOCTH OTBETA IO COMIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
- CTIOJIb30BAaHUE JIOTIOTHUTEIHHOTO MaTepHaa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSl BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.
YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALHUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbl, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
HA PECYPChl. COOTBETCTBHUE COIEpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MIPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHM, 3ByKOBOo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHGOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, TNTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3JiesaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3YNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a1a4d CBOEH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0KAa3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Burmoposuu B.U., IlpirankoBa JI.LE. KuHeTnka M MexaHU3M 5JEKTPOIHBIX PEAKIUA B Mpoleccax
KOPPO3WH METAJIOB : y4eb. mocodue ayis xuM. ak. yH-ToB. - U3n. 2-e, mepepad. u gor.. - Tamb6oB: 1U3a-BO
[Tepmuna P.B., 2010. - 127 c.

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Crpombepr A.I., Cemuenko [[.I1. ®usnyeckas xumus : y4eO. AJis CTyACHTOB BY30B. - 7-€ W3]., CTEP.. -
M.: Bercm. mk., 2009. - 527 c.

2. HuwxuuxoBckuii E. A. CoBpeMeHHbIE 3JEKTPOXMMHYECKUE 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
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6.3 VHbpIe NCTOUHMKMU:
1. UuTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

2. OnektpoHHas Bepcusi «CoLMOJIOIMUYECKOro >KypHajna», u3gaBaemMoro Poccuilckodl akagemMued Hayk
Wucturyrom cormonorun PAH - www.nir.ru/socio/scipubl/socjour.htm

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npogdeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
OGCCHG‘-IGHI/ICZ y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATUN JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M WHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIErO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 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 obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

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

JIuneH3noHHOE ¥ CBOOOHO PACcIPOCTPaHIEMOe IPOrPpaMMHOE 00eCIICUCHHE:
LibreOffice

Omneparmonnas cuctema Microsoft Windows 7, 8, 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhplie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuorexka Poccuiickoit akamemun  ecrectBozHanusa. —  URL:
https://www.monographies.ru

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

3. VYuuBepcurerckas OuOnuoreka OHJAMH:  3JeKTpOHHO-OMOnMoreunas  cucrema. —  URL:
https://biblioclub.ru

JJIeKTPOHHAasi 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, THIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJBb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



