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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITK-4 I'oToB k moucky, 00paboTKe, aHAIM3Y U CUCTEMaTU3alNK HAyYHO-TEXHHYECKOW HH(POPMAITUH IO TEME
UCCIIEIOBaHUSI, BEIOOPY METOIUK U CPEJICTB PELIECHUS 3a1auul

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

- HAy4YHO-UCCJIEA0BATEIbCKHI
- OpraHU3allMOHHO-YIIPABICHYECKUI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 16 CTpouTenbCTBO W JKHIMITHO-KOMMYHAJIbHOE XO3sICTBO (B cdepax: cOopa, mepepaboTKw,
YTHIN3ALHAN U XpaHeHus OTXOJI0B MIPOU3BO/ICTBRA; o0ecriedeHus 9KOJIOTHYECKHU u
CaHUTAPHO-3THIEMHOJIOTHICCKH OE30MacHOTO OOpaIIeHHs ¢ OTXOAaMH MPOU3BOJCTBA M MOTPeOIeHUs), 26
XUMUYECKOe, XMMHKO-TEXHOJIOTMYECKOe MPOM3BOJACTBO (B cdepax: MNPOU3BOJICTBA HEOPTaHUYECKUX
BELIECTB; IPOU3BOACTBA IMPOJYKTOB OCHOBHOTO U TOHKOIO OPraHMYECKOTO CHUHTE3a; MpPOM3BOJICTBA
MPOAYKTOB MepepadoTKH HEPTH, ra3a U TBEPAOIo TOILUIMBA; IPOU3BOACTBA MOJIMMEPHBIX MaTepUasIoB, JaKOB
U KpacokK; MPOU3BOJCTBA IHEPrOHACHIIICHHBIX MaTepHalIOB; MPOU3BOJCTBA JIEKAPCTBEHHBIX IMPENapaToB;
MPOM3BOACTBA  CTPOMUTENBHBIX  MaTepuajoB,  CTEKJIA,  CTEKJIOKPUCTAJUIMYECKHX  MaTepuasioB,
(GYHKIIMOHAIBHOW U KOHCTPYKIMOHHOM KEpaMHMKH DPA3JIMYHOTO HAa3HAYEHMS; MPOM3BOJICTBA XMMHUYECKHX
UCTOYHMKOB TOKA; MPOU3BOACTBA 3aLIUTHO-JACKOPATUBHBIX IOKPBITUH; TPOU3BOJACTBA AIIEMEHTOB
AIIEKTPOHHOM  ammaparypbl W MOHOKPHCTAJUIOB; IPOM3BOACTBA KOMIIO3UIIMOHHBIX MaTepHalioB H
HAHOKOMIIO3UTOB, HAHOBOJIOKHHUCTHIX, HAHOCTPYKTYPHUPOBaHHBIX U HAHOMAaTepuajoOB  Pa3IUYHON
XUMUYECKON TPHUPOMBI; MPOU3BOACTBA PEIKUX M PEIKO3eMETbHBIX 37eMeHTOB), 40 CKBO3HBIC BHJIBI
npodeccuoHaNbHON JEATENIbHOCTH B IMPOMBIIICHHOCTH (B cdepe OpraHu3allid U TMPOBEIEHUs
HAy4YHO-MCCIIEIOBATEIbCKUX M OMNBITHO-KOHCTPYKTOPCKMX paboT B OOJAacTM  XMMHYECKOTO U
XUMHKO-TEXHOJIOTHYECKOTO MPOU3BOJICTBA)

1.4 B pesynbrare 0CBOCHHMSI TUCIUILUIUHBI Y 00YYaroIIUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaTUYIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[T1K-4 T'oTOB K TIOHCKY,
00paboTKe, aHAJIU3Y H
CHUCTEeMaTH3aI[u1
Hay4YHO-TEXHUYECKOU
nH(pOpMAITIH TI0 TEME
HCCIIEIOBAaHUS, BEIOOPY
METOAMK H CPENICTB
pelIeHns 3a1a9u

AHanu3upyeT u 00palaThIBaeT HayYHO-TEXHUYCCKYFO
nHpOpMaII0O O TpHHIUNAX pPabOTEl W NPUMEHEHHUH
XHUMHYECKHX HCTOYHUKOB TOKA

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-4 TotoB k moucky, oOpabOTKe, aHAIM3y W CHCTEMAaTHU3aIllMU HAyYHO-TEXHHYECKON
nH(pOpMaIUU 10 TEME HCCIIeI0BaHUs, BHIOOPY METOAMK U CPEICTB PEIICHHUS 3a/1aun

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us




MEXTUCIUTUTMHAPHBIE | QyHo-3
CBA3HU aoyHas
(cemect
p)
213
1|3amura MmeTajuioB oT | +
MHKPOOHOJIOTHYECKOM
KOppO3UH
2 |HemeTtamnuueckue +
aHTUKOPPO3UOHHBIC
MTOKPBITHS
3|O3HaKOMHTEILHAS +
MPaKTUKa

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

JucuumnuHa «VICTOYHHKY 3JIEKTPUYECKOTO TOKa» OTHOCUTCS K 00s3aTelibHOM yacTu ydeOHoro miuana OI1
no HampasieHuto noarotoBku 18.04.02 - DHepro- u pecypcocOeperaronye Mnporecchl B XUMUYECKON
TEXHOJIOTHH, He(YTEXUMHUU U OMOTEXHOJIOTHH.

HucuuminHa «ICTOYHUKH 3JIEKTPUYECKOTO TOKa» u3ydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.
OuHo-3a04Has: 2 3.€.

OuHo-3a04YHas

Bun yueOHOM paboTHI
ny p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
Konrakthas pabota 8
Jlexmm (Jlextmm) 4
[Tpaktuaeckue (IIpaxr. pad.) 4
CamocrostensHas padota (CP) 64

3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS

Jlek |IIpa | CP
L[UH | KT.
pao.
0-3{0-3|0-3

1 cemectp




1 [TpuHuMnuaneHOE Pecepar;
YCTPOWCTBO U Tectuposanue;
Pa3HOBUAHOCTU Omnpoc
XUMHUYECKHX
HCTOYHHMKOB TOKA.
XapaKkTepucTuKu
XUMHUYECKHX
HCTOYHHMKOB TOKA.
DNEeKTPOXUMUYECKU
€ BOIPOCHI pabOTHI
XUMHUYECKHX
HCTOYHHMKOB TOKA.

2 [Topuctelie u TecTtupoBanue;
JUCTIEPCHBIC Onpoc
CUCTEMBI,
MIpUMEHSIEMbIE B
XUMHYECKHUX
HWCTOYHUKAX TOKA. 1 I |16
OcobenHoctu
KOHCTPYKIIMH U
SKCIUTyaTaluu
XUMHYECKHUX
MCTOYHHUKOB TOKA.

3 Kucnorueie n Pecepar;
MICI0OYHbIC TecTtupoBaHue;
aAKKyMYJISITOPBI. Omnpoc
OIIEMEHTHI C
COJIEBBIM
ANIEKTPOITUTOM.
KomOuHupoBaHHble
HCTOYHUKH TOKA. 1 1 16
XHUMHUYECKHUE
HCTOYHHUKH TOKA C
BOJHBIMU U
HEBOJHBIMHU
pacTBopamu, ¢
Pa3IMYHBIMH
AIIEKTPOIUTAMHU.

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

Tema 1. IlpyHIMNIMAIbHOE YCTPOHCTBO M PA3HOBUIHOCTH XMMHU4Y€CKUX HCTOYHMKOB TOKA.
XapakTepuCcTUKN XUMUYECKHX HCTOYHUKOB TOKA. DJIEKTPOXUMHUYECKHE BONMPOCHI padoThI
XHMHUYeCKHX HCTOYHUKOB ToKA. (ITK-4)

Jlexknus.



BoccTraHoBienue OMOpPHBIX 3HAHWM IO AUCUUIUIMHE (uU3NYecKas XuMUsS (pa3fgen - 3ICKTPOXUMHMSA):
XUMUYECKHUE PEAKLIMK, IIPOTEKAIOIINE B XMMUYECKUX UCTOYHHUKAX TOKA, HAIIPSDKCHUE B PA3OMKHYTOU LIETIH
u paloyee HampspKeHHE, IUIOTHOCTh ToKa, 3akoHbl Dapajes. VYAenbHBII pacxoJ] pEareHToB,
TEPMOAMHAMUYECKHUE COOTHOLIEHUSI. OCHOBHBIE AJIEKTPUUECKUE XaPAKTEPUCTUKN XMMUUECKUX HCTOYHUKOB
TOKA.

IIpakTH4Yeckoe 3aHATHE.
[Inan cemunapa:
1. AHaJIOr XUMHYECKUX UCTOYHUKOB TOKA.
2. Pa3Hble 31eKTpOXUMHUYECKHE MTapaMeTPhl XUMUUECKUX HCTOYHUKOB TOKA.
3. KoHCTpyKTHBHBIE Pa3HOBUIHOCTH XUMUYECKUX UCTOUHUKOB TOKA.
4.9xcrutyatalliOHHbIE TapaMeTpbl XMMUYECKUX UCTOYHHUKOB TOKA (PaCCMOTPETh Ha KOHKPETHBIX
npuMepax).
5. CpaBHUTENbHbBIE XapAKTEPUCTUKN 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 MOISIpU3auu, 3PPEKThI BHIPABHHUBAHHUS.
9. Cucrtemsl ¢ pacnpeeIEHHbIMU TapaMeTpaMH.
10. Camopa3sps 3JIeKTPOAOB.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.

PaboTa ¢ KOHCIIEKTOM JIeKIMH, 00paboTKa TeKCTa, MOBTOpHAast paboTa Ha/l y4eOHBIM MaTepUaIoM
y4eOHHKa, JTOTIONHUTENILHON JIUTEPATyPhl, COCTABIICHUE IUIaHa, COCTABJICHUE TAOIUI] JUTs CUCTEMaTH3alun
y4eOHOro MaTepHasa, OTBET Ha KOHTPOJIbHBIE BOIIPOCHI, aHATUTHUYECKAsi 00paboTKa TeKCTa
(aHHOTHpOBaHME, pEIEH3UPOBaHUE, pePeprupoBaHNE, KOHCIIEKT-aHAIN3 U Jp.), HOATOTOBKA MYJIbTUMEANA
COOOIICHNI/AOKIAI0B K BHICTYIUICHUIO Ha CEMHHape (KOH(pEpeHINH), MOAr0TOBKa pedepara, COCTaBICHUE
6ubnuorpaduu, TeMaTHYECKUX KPOCCBOPIOB, T

Bomnpocs! nis uzyuenus

1. AHaJIOr XUMHYECKUX UCTOYHUKOB TOKA.

2. Pa3zHble 31eKTpOXUMHUYECKHE MTapaMeTPhl XUMUUECKUX UCTOYHUKOB TOKA.

3. KoHCTpyKTHBHBIE Pa3HOBUIHOCTH XUMUYECKUX UCTOUHUKOB TOKA.

4.9xcrutyatalliOHHbIE TTapaMeTpbl XMMUYECKUX MCTOYHHUKOB TOKA (PAaCCMOTPETh 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. Ionspusarnust 3MEKTPOIOB, BUABI MOISIpU3auu, 3PPEKThI BHIPABHHUBAHHUS.

9. Cucrtemsl ¢ pacnpeeIEHHbIMU TapaMeTPaMH.

10. Camopa3spsi 3IeKTPOAOB.

Tema 2. IlopucTtble M JUCIePCHbIE CHCTEMbI, IPUMeHsieMble B XHMHY€CKHX HCTOYHMKAX TOKA.
Oc00eHHOCTH KOHCTPYKIIMU M IKCIJIYaTAlUM XUMHYECKUX HCTOYHNKOB Toka. (ITK-4)

Jlexkuns.

OOmme CBOWMCTBA TOPUCTHIX M AWCIEPCHBIX CHUCTEM. AKTHBHasi Macca. BTopuyHble H3MEHEHUS B
aneKkTpojax. Pa3HOBUIHOCTH MOPUCTHIX ANIEKTPOAOB. MaKpOKMHETHKA B MOPHUCTHIX 3ekTponax. OOmiue
BOIPOCHI KOHCTPYKIIUN XUMUYECKUX UCTOYHMKOB TOKA.

IIpakTH4eckoe 3aHATHE.
[Inan cemunapa:
1. OMuueckue noTepu.
2. Cenaparopsl.
3. OcobenHoctu paboTsl OaTapeii.
3. I'epmeru3anusi.



4. TGHJIOBI:IC HpOI_[CCCBI B XUMHNUYCCKHUX NCTOYHHKAX TOKA.
5. Pe3epBHBIE XUMUYECKUE HCTOYHUKHU TOKA.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

Pabota c koHcIIekTOM JIeKInK, 00paboTKa TeKCTa, MIOBTOPHAs paboTa HaJl y4eOHBIM MaTepruaJIoM
y4eOHHKa, JTOTIOHUTEIILHOW JINTEPATYPhl, COCTABIICHHE IUIaHA, COCTABICHUE TAOIUI] IUTSl CUCTEMaTH3aIUN
y4eOHOTO MaTepralia, OTBET Ha KOHTPOJIbHBIE BOMPOCHI, aHAIUTHYECKast 00paboTKa TeKcTa
(aHHOTHpOBaHME, PEICH3UPOBaHUE, pePepUpOBaHNE, KOHCIIEKT-aHAIH3 | Jp.), TOATOTOBKA MYJIBTHMEINA
COOOIICHUI/TOKIAI0B K BRICTYIUICHUIO Ha ceMHHape (KOH(PEPEHITMHN), MOATOTOBKA pedepara, COCTABICHHE
oubmmorpadun, TEMaTHIECKUX KPOCCBOP/IOB, TECTUPOBAHHE H JIP.

Bonpocs! nis nzydenus

. OMuyeckue norepu.

. Cenaparopsl.

. OcobeHHOCTH paboTHI OaTapen.

. 'epmernsanus.

. TeryioBbIe MPOIECCHl B XUMHUUECKMX UCTOYHHUKAX TOKA.

DN B~ W W N =

. PeBepBHLIQ XUMHUYCCKHUEC NCTOYHUKHU TOKA.

Tema 3. KucJjioTHBIE H HIeJO0YHBbIE AKKYMYJIATOPBI. JIEMEHTHI € COJIEBBIM JIEKTPOJIHTOM.
KoMOuHupoBaHHbIe HCTOYHUKHU TOKA. XMMHYeCKHEe HCTOYHUKHN TOKA ¢ BOAHBIMHM M HEBOJAHBIMH
PacTBOpPaMHu, ¢ pasJau4HbIMH IeKTpoauTamu. (ITK-4)

Jlexknus.

KucnoTHble akKyMymnsaTOpel Ha HpUMepe CBUHIOBBIX. KOHCTpyKIus, 0COOCHHOCTH, (PU3HKO-XMMHUYECKUE
npouecchl. TexHOnoruueckue XapakTepUCTUKHM. bartapen M3 MOCHEIOBAaTeIbHO M ApalIeNIbHO
COEIMHSAEMBIX 3JIEMEHTOB B XMMHYECKUX MCTOUYHUKAX TOKA, UX OCOOCHHOCTHU. AKKYMYJSTOPBHI C COJIEBBIM
anekrponuToM. IlpoGnemMa wHCHoONb30BaHUS MarHus M QJIIOMUHHS B XHMHUECKHX HCTOUYHHKAX TOKA.
CpaBHEHHE XMMHUYECKMX UCTOYHUKOB TOKA C BOOAHBIMU pacTBOpaMH (Ha MPUMEPE MapraHlleBO-MarHueBOIO
9JIEMEHTA) ¢ XMMHUYECKMMU MCTOYHHMKAMU TOKAa C OpraHMYEeCKUMH peareHTaMu. HopmanbHbIE 3I1€MEHTBHI.
OnemeHt BectoHa. XMMHUUYECKHE HCTOYHHUKH TOKA C JIEKTPOJAMU U3 ABYOKHCH CBHUHIIA.

IIpakTH4eckoe 3aHATHE.
[Inan cemunapa:

1. MapraHieBo-IIMHKOBBIE aKKyMYJISTOpHI (31eMenTs! Jleknanme). KoncTpykius, ocobeHHoCTH,
(U3UKO-XUMHUYECKHE TIPOLIECCHI.

2. lllenouynbie aKKyMYISITOPBI.
3. Hukenb-kaaMHEBBIE U HUKEIIb- KEJIE3HbIE AKKYMYIATOPbl. OCHOBHBIE MPOLIECCHI, KOHCTPYKIUSA U
XapaKTEPUCTUKU
4. XuMu4eckre HCTOYHHUKHU TOKAa C HEBOJHBIMHM PacTBOPaMHU.
5. DIEeMEHTBHI C JINTUEBBIMHU AaHOAAMU U 3JIEKTPOJIMTAMH Ha OCHOBE allPOTOHHBIX PACTBOPUTEIIEH.
6. XMMHUYECKHE NCTOYHUKH TOKA C TBEPABIMHU AIEKTPOIUTAMHU.
7. Tunel TBEPABIX NIEKTPOIUTOB.
8. CepHO-HATPUEBBIE AKKYMYJISITOPHI.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Pabota c koHcIiekTOM JIeKIn, 00paboTKa TeKCTa, MIOBTOPHAs paboTa HaJl y4eOHBIM MaTepruaJIoM
y4ueOHUKa, TONOJHUTENLHOM TUTEpaTyphbl, COCTaBICHUE IJIaHa, COCTaBJICHUE TAaOIHI] ISl cCUCTeMaTH3aIul
y4eOHOTO MaTepualia, OTBET Ha KOHTPOJIbHBIE BOMPOCHI, aHAIUTHYECKast 00paboTKa TeKcTa
(aHHOTHpOBaHHE, pELEH3UpPOBaHUE, pedepupoBaHNEe, KOHCIIEKT-aHAINU3 U Jp.), IOATOTOBKA MYJIbTUMEINA
COOOIICHUI/TOKIAI0B K BRICTYIUICHUIO Ha ceMHHape (KOH(PEPEHITMH), MOATOTOBKa pedepara, COCTABICHHE
oubmmorpadun, TEMaTHIECKUX KPOCCBOP/IOB, TECTUPOBAHUE H JIP.

Bonpocs! nis uzydenus

1. MapraHIieBo-IIMHKOBBIC aKKyMYJSITOPHI (s1eMeHThl JIeknaniie). KoHcTpykius, 0cOOEHHOCTH,
(U3UKO-XUMUYECKHUE MPOIIECCHI.

2. lllemouHble aKKYMYJISITOPHI.



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

4. XuMHYECKHE HCTOYHUKH TOKA C HEBOTHBIMHU PACTBOPAMHU.

5. DaeMeHTHI C TUTUEBBIMU aHOJAMU U AJIEKTPOJIMTAMU Ha OCHOBE allpOTOHHBIX PACTBOPHUTENEH.
6. X¥MHUYEeCKUE UCTOYHUKU TOKA C TBEPBIMU JIEKTPOIUTAMHU.

7. Tunbl TBEPIABIX IIEKTPOJIUTOB.

8. CepHO-HATpUEBbIE AKKYMYJISTOPHI.

Tema 4. TonsiMBHBIE 3JIeMEHTHI M JJIEKTPOXMMUYECKHE TeHePATOPbI. 3HAYeHHe XUMHYEeCKUX
HCTOYHUKOB TOKA U nX npumeHenue. (I1K-4)

Jlexkuns.

[IpoGneMa TOIJIMBHBIX AJIEMEHTOB. YCTPOMCTBO TOIUIUBHBIX JJIEMEHTOB M  3JIEKTPOXUMUYECKUX
reHeparopoB. PeareHTbl [Uisi TOIUIMBHBIX JJIEMEHTOB. BcroMorarenbHble CHUCTEMBL. OJKCIUTyaTalus
MEPBUYHBIX UCTOYHUKOB TOKAa. DKCIUTyaTalusl akKyMymasaTopoB. OOIre BOIpoChl yXoaa U 00CITyKHBaHUS.
3apsigHbie ycTpoiicTBa. HanéXKHOCTh XUMHUECKHX HCTOYHUKOB TOKA.

IIpakTnyeckoe 3ansATHE.
[iman cemunapa:
1. KucnopoaHo (BO3AYIIHO)-BOAOPOAHBIE JIEMEHTHI CO MIETOYHBIM AJIEKTPOITUTOM.
2. KucnopoiHO-BOJOPOAHBIE AIIEMEHTBI C KUCIIBIM 3JIEKTPOJIUTOM.
3. TonuBHBIE AIEMEHTHI ¢ HOHOOOMEHHBIMU MEMOpaHaMHU.

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

5. IlepcrieKTUBBI MPUMEHEHHUSI TOIUTUBHBIX AJIEMEHTOB.

6. CoBpeMeHHBIC 00JIaCTH TPUMEHEHHUST XUMUIECKUX HCTOYHUKOB TOKA.

7. IlpoGneMHbIe 00IACTH TPUMEHEHUSI.

8. DKOHOMHYECKHE BOIIPOCHI MPOU3BOACTBA M MPUMEHEHHS XUMHUYECKUX UCTOYHUKOB TOKA.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

Pabota c koHcIiekTOM JIeKIn, 00paboTKa TeKCTa, IIOBTOPHAs paboTa HaJl y4eOHBIM MaTepruaJIoM
y4eOHHKa, JTOTIONHUTEIILHOW JINTEPATYPhl, COCTABIICHHE TUIaHA, COCTABICHUE TAOIUI] TSI CUCTEMaTH3aIUN
y4eOHOTO MaTepralia, OTBET Ha KOHTPOJbHBIE BOMPOCHI, aHAIUTHYECKast 00paboTKa TeKcTa
(aHHOTHpOBaHHE, PEICH3UPOBaHUE, pePepUpOBaHNE, KOHCIIEKT-aHAIM3 | Jp.), TOATOTOBKA MYJIBTHMEINA
COOOIICHUI/TOKIAI0B K BBICTYIUUICHUIO HA CEMHHAPE

(xoH(pepeHmm), MOATOTOBKA pedepara, cocTaBlieHre Onbmmorpaduu, TeMaTH4eCKuX KpOCCBOPOB,
TECTUPOBAHUE U JIP.

Bomnpocs! nis usyuenus.

1. KucnopoaHo (BO3AYIIHO)-BOAOPOAHBIE 3JIEMEHTHI CO IIETOYHBIM NIEKTPOIUTOM.
2. KucnoponHo-BOIOpOIHbIE 3JIEMEHTHI C KHCIBIM 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. [IpobnemHubIe 00MacTH MPUMEHEHHS.

8. DKOHOMHUYECKHUE BOIIPOCHI IIPOU3BOJICTBA U MPUMEHEHUSI XUMUYECKUX HCTOUHUKOB TOKA.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS



Onpoc

Tema 1. [IpyHIMNIIMAIBEHOE YCTPONCTBO U PA3HOBUIHOCTH XUMUYECKUX UCTOYHUKOB TOKA. XapaKTEPUCTUKU
XUMHUYECKUX UCTOUHUKOB TOKA. DIEKTPOXUMHUYECKUE BOIMPOCH PA0OTHl XUMUYECKHX HCTOYHUKOB TOKA.

1. AHanOrm XMMUYECKUX HCTOYHUKOB TOKA.

2. Pa3Hble 31€KTpOXUMHUUYECKHE NTAPAMETPhl XUMUUECKUX NCTOYHUKOB TOKA.

3. KOHCTPYKTHBHBIE Pa3HOBUJHOCTH XMMUYECKUX NCTOYHHUKOB TOKA.

4.OkcrutyaTalliOHHbIE TapaMEeTPbl XMMUUECKUX UCTOYHHUKOB TOKA (PacCMOTPETh HA KOHKPETHBIX
IpUMepax).

5. CpaBHUTENBHBIE XapAKTEPUCTUKN XUMUYECKUX UICTOUHUKOB TOKA (KOHKPETHBIE IIPUMEDBI).

6. YTOYHEHHE IOHATHA TOTEHIHANA IEKTPOIa U TEOPUH CTPOCHUS JBOMHOTO IEKTPUYECKOTO CIIOS.
7. Onextponutsl. [IpoxokaeHre ToKa U IEPEHOC HOHOB U PEAreHTOB.

8. Ilonspu3anus 3eKTPOI0B, BUABI MOJIAPU3ALMHU, 3(P()EKTHI BEIpaBHUBAHHUS.

9. CucreMsl ¢ pacnpeieIEHHBIMU TapaMeTpaMH.

10. Camopa3psi 37€KTpOAOB.

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

1. OMuueckue noTepu.

2. Cemnapatopsl.

3. OcobGeHHOCTH paboTHI OaTapen.

4. T'epmeTu3zanus.

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

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

1.Mapran1ieBo-IIMHKOBBIE aKKyMYJIATOPHI (AneMeHThI JIeknaniie). KoncTpykius, 0coOeHHOCTH,
(U3UKO-XUMUYECKHUE MPOIIECCHI.

2.1lleno4uHBIE AKKYMYJISITOPHI.

3.Hukenb-kaaiMHUEBBIE U HUKEIIb- JKEJIE3HbIE aKKYMYIIATOPbl. OCHOBHBIE NTPOLIECCHI, KOHCTPYKLUSA U
XapaKTEPUCTUKHU

4. XuMU4ecKre UCTOYHUKH TOKA C HEBOIHBIMU PAaCTBOPAMH.

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

7. Tunsl TBEPABIX JIEKTPOIUTOB.

8.CepHO-HaTpUEBBIE AKKYMYJISTOPHI.

Pedepar

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

1. Hpo6neMa HUCIIOJIB30BaHUA Marduvs M aJIIOMUHHA B XUMHUYCCKUX HCTOYHHUKAX TOKA.

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

3. X¥MHUYECKHE HCTOYHHKH TOKA C QJICKTPOAaMH1 U3 IBYOKHUCHU CBUHIIA.
4. XyMyu4decKre UCTOUHUKH TOKa C HCBOJHBIMHA paCTBOpaMHu.
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Tema 3. KucioTHbIE U HMIETOYHBIE aKKyMYJISTOPBL. DJIIEMEHTHI C COJIEBBIM AJIEKTPOJIUTOM.
KoMOuHupoBaHHBIE HCTOYHUKH TOKA. XUMUYECKHE UCTOYHUKHU TOKA C BOAHBIMU M HEBOJHBIMU
pacTBOpamu, ¢ pa3IMYHBIMU AIEKTPOIUTAMHU.

KucnoTHble akKyMyJIsTOPBI.

1. DKkcrutyaTanusi XMMUYECKUX MCTOYHUKOB TOKA.

2. lllenoyHble aKKyMYJISITOPBI.

3. KomOnHMpOBaHHBIE XUMUYECKUE UCTOUHUKH TOKA

4. X¥MH4ecKrle UCTOYHUKH TOKA C HEBOJHBIMHU PAaCTBOPAMHU.
5. XuMu4ecKre UCTOUHUKH TOKa C TBEPABIMH 3JIEKTPOIUTAMHU.
6. TorTuBHBIE DJIEMEHTEL.

7. AKKyMyJISTOpHBIE OaTapeu.

Tema 4. TonmIMBHBIE 2IEMEHTHI U QJICKTPOXUMHUYCCKUEC I'CHCPATOPHI. 3HaueHHe XUMHUYECKHX NCTOUHHUKOB
TOKAa U UX NPUMCHCHHC.

1. KucnopoaHo (BO3AyIIHO)-BOAOPOAHBIE SJIEMEHTHI CO IIETOYHBIM 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.

5. IlepcrieKTUBBI IPUMEHEHNUS TOIJIMBHBIX 3JIEMEHTOB.

6. CoBpeMeHHbIE 001aCTH IPUMEHEHUS] XUMHUECKUX UCTOYHUKOB TOKA.

7. IlpoGneMHbIe 00IACTH TPUMEHEHHSI.

8. DKOHOMHUYECKHE BONPOCHI IPOU3BOJICTBA U IPUMEHEHUSI XUMUYECKUX UCTOYHUKOB TOKA

TecTupoBanme

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

1)K uctounnkaMm npou3BOANMOMN JTIOABMHU 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)XuMuueckast PHEprUsi-->TEII0Basl YHEPTUA-->3JIEKTPUUECKast SHEPTUS

(0) Xumuueckast SHeprus-->TemI0Bas SFHEPTUs-->MeXaHNYeCKasi IHEPrHUsi-->dIEeKTpUIeCcKas IHEPrHs
(B)XuMHUECKast SHEPTUA-->3IIEKTPUUECKas SHEPTus

(r)Xumuueckas SJHepTUs-->MeXaHn4YeCcKasi IHEPIrusi-->3JIEeKTpUIeCcKas IHePrHs

4) Kakas sHeprus paciupser nap B KOTjIe, 4TO IPUBOIUT B JACHCTBUE JIONA-CTH APOBBIX TypOUH?
(a)Xumuueckas

(6)TerutoBas

(B)Mexannueckast

(r)OnekTpuyeckas
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12
5) Cxema nepcreKTUBHOTO MPeo0pa3oBaHusl XUMUYECKOM sHeprun?
(a)XuMuyeckasi SHeprusi-->TeIIoBas YHEPTUsi-->dJIeKTPUUECKas SHEPTUS
(0)Xumuyeckast SHEPrUs-->TeIJI0Bask SHEPTUsi-->MeXaHUUECKasl YHEPTUA-->3IEeKTPHUUECKasi SJHEPTUs
(B) Xumudeckasi SJHeprusi-->3JIeKTpUIECKast YHEPTUS
(r) XuMuueckas YHeprusi-->MeXaHn4ecKast YHePIrUs-->3JeKTpUIeCcKas YHEPTUs
6) YCTpOHCTBO B KOTOPOM XUMHUYECKAsi SJHEPT U HEMOCPEICTBEHHO MPEBPA-IIAETCS B JIEKTPUUECKYIO?
(a)XUT
(6)2nexTporeneparop
(B)Comueunas 6arapest
(T)ABTOMOOUWJILHBIN IBUTATEIH
7) I'me ocymiecTBisieTcs mpeodpa3oBaHue MEXaHUIECKON SJHEPTUH B AIIEKTPU-UECKYI0?
(a)Cyxas Oarapes
(6)2nexTporeneparop
(B)Hedtsanas ¢popcynka
(r)Conueunas Oarapest
8)['ne ocymecTiseTcs mpeoOpa3oBaHNEe XUMUYECKON YHEPTUHU B TEIJIOBYIO?
(a)HedTsnas ¢popcynka
(6)IuzenbHbBIN ABUTATEID
(3)TOL]
(r)Bcé mepeuncnenHoe
9)Ilo xakum napamerpam oueHuBatoT XM T mpu BIIIOJTHEHNN TEXHUYECKOH 3a1a4un?
(a)Hanpspxkenne pa3oMKHYTOM LTI
(6)YnenbHast EMKOCTB
(B)VnenbpHast MOIIIHOCTD
(r)Bcé nepeuncnenHoe
10)Ha kaxue rpynmst aenst XWUT no npuniunaM padoTei?
(a)llepBuuHble, BTOpUYHbBIE
(6)ITepBuuHbIe, BTOPUYHBIC, TPETHYHBIE, TOTTUBHBIE 3JIEMEHTHI
() [lepBuuHBIE, BTOpUYHBIC, TOIUTUBHBIC JIEMEHTHI
(r)Het BepHBIX BapuaHTOB
11) Yro siBisieTcs yCIOBUEM NMPOTEKAHUS TOKA B AIIEKTPOXUMUYECKON CU-cTEME?
(a) Hannuue AByX 3JIEKTPOJOB € pa3iIMUHbIMU MOTEHIIMAIAMU, 00J1a1al0IUMU TPOBOIMMOCTHIO TIEPBOTO
pona
(6) Hanmnume >1eKTposIUTa UK SIIEKTPOIMTOB, 0012 af0IITUX MPOBOJUMOCTBIO BTOPOTO poJia
(B)Hannume MeTanaInueckoro COeAMHEHHs BO BHELTHEH 1ETH
(r) Bc€ mepeunciieHHOE BEpHO
12) O6nactu npumenenuss XUT?
(1)HazemHubIii, MOA3€MHBIN U BO3AYIIHBIN TPAHCTIOPT
(2) DnexTpoMoOUIH, TOABOAHBIE KOPaOIIH, armapaTsl MOTPYKEHUS

(3) Mammuns! 17151 00pabOTKH 3€MJIH M JIJIs1 IOTPY3KH, IEPEHOCHBIE YCTPOMCTBA, TETUIOBLIC M AaTOMHBIC
ANEKTPOCTAHIINN

(4)Bcé nmepeunciieHHOE BEpHO
13)KaxoB nuanazon momuoctr XUT?
(1)do 10 Bt

(2)do 25 Bt

(3)do 50 Bt

(4)1o 60 Bt

14)K nocrouncteam XUT otHOCST?



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

(6)HeBbicokas ynenbHas sHeprus (y 6onpmmacTBa XUT 10 - 70 Br.u/kT)
(B) Ucnonb3oBanne nenHsix metamwios (Pd, Zn, Ag, Cd, Ni, Mn u ap.)
(r) HeBblcokuii pecypc

15)K nenocrarkam XUT otHOCAT?

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

(6) CnocoGHOCTB paboTaTh B aBTOHOMHOM PEKHUME, OTCYTCTBHE B OOJBIIIMHCTBE CIIy4acB BPEIHBIX
BBIOPOCOB

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

(r) Iupoxuii acCCOPTUMEHT MCTIOIB3yEMBIX PEAareHTOB, KOMITAKTHOCTh

Tema 2. [TopucTsie 1 AUCTIEPCHBIE CUCTEMBI, IPUMEHSIEMbIE B XMMUYECKUX UCTOYHHKAX ToKa. OCOOCHHOCTH

KOHCTPYKIIMH U KCIUTyaTallid XUMUYECKUX UCTOUHUKOB TOKA.
1) Kak BBRITISAUT cXemMa CyXOoro MapraHIIeBO-IIMHKOBOTO 3JIeMeHTa?
(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 MapraHIIeBO-ITHHKOBBIN 3JIEMEHT?
(H1,4-1,6 B

(72,1-34B

(72,5-2,8B

(7)3-4B

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

(H10-50

(7)50-60

(?)Het BepHoro BapuanTa

5) Kyna nBwxyTcs KaTuoHBI 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 nBmwxytcs noasl NH4+ y muHKOBOTO 371eKTpoaa’?

(DK xarony

(7K anomy

(?)BbIxonsT B pacTBOp
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(?)Het BepHoro BapuanTa

8) I'me mpuMEeHSIOTCSl MapPTaHIIEBO IIMHKOBHIE JIEMEHTHI?

(?)B xauecTBe UCTOYHUKOB AIEKTPOIMHUTAHUS PA3TMUHBIX H3MEPHUTEIbHBIX IPUOO-POB
(?)B xadecTBE UCTOYHUKOB JIEKTPONUTAHUS KapMaHHBIX (oHapei
(?)B kadecTBE MCTOUHHMKA AIIEKTPONIUTAHUS PauOAIIIapaTypbl
(1)Bcé BepnO

9) BriGepuTte MpaBUIBHYIO XapaKTEPUCTUKY BO3AYIIHO-IUHKOBOTO 3JIEMEH-Ta?
(?)AHOIOM SABIISIETCS ITMHKOBBINA IEKTPOT

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

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

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

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

(?)Het BepHOTO BapnanTa

11) Kakoe HanpsikeHHe pTyTHO-IIUHKOBOTO 3JIeMEHTa?

(H1,0-1,3B

(H1,3-1,5B

(H1,6-2B

(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)Kakoii mporiecc mpoTeKkaeT 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/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 AIEKTPOIUTOM.
KomMOuHUpOBaHHbBIE HCTOYHUKU TOKA. XUMUYECKHE UCTOYHUKH TOKA C BOAHBIMH U HEBOIHBIMU
pacTBOpamu, C pa3IMYHbIMU 3JIEKTPOJIUTAMMU.

1)UTO Takoe TOTJIMBHBIN 3JIEMEHT?
(a)OT10 nmepBHUYHBIN (HE IEpe3apsKaeMblil) MCTOYHUK TOKA, B KOTOPOM 3JIEKTpHUE-CKask SJHEPTUs

HEMOCPEJACTBEHHO 00pa3yeTcs 3a CUET PEeaKIMH MEXAY TOIUTMBOM (BOCCTAHOBUTEIIEM) M OKUCIUTEIIEM.
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(6)2T0 mepBUUHBIA (TIepe3apsKaeMblil) ICTOYHHK TOKa, B KOTOPOM 3JIEKTPHUECKasi SHEPTUs
HETOCPEICTBEHHO 00pa3yeTcs 3a CUeT peaklui MEX/1y TOILIMBOM (BOC-CTAHOBUTENIEM) U OKHCIHTEIIEM.

(B)DTO nEepBUUHBIN (HE INepe3apsKaeMblil) HICTOYHUK TOKA, B KOTOPOM AJIEKTpUYE-CKasl SHEPTUs
HETOCPEICTBEHHO 00pa3yeTcs 3a CUET peaklui MEX/1y TOIIIMBOM (BOCCTaHOBHTEIEM) H OKHUCIUTEIEM.

(r)OT0 nepBUYHBIN (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)XpaHsTCs OTIETBHO OT AIIEKTPOIOB

(B)IToaBoAsITCS K 37€KTPOAaM MO Mepe MPOTEKAHUS XUMHUUECKUX PeaKuit

(r)Bcé Bepno

3) Kakosa ynenpHas sHeprus TO?

(a) Takas ke KaK y raJlbBaHUYECKHX JIEMEHTOB

(6) Hmxe yem y raJibBaHUYECKHUX DJIEMEHTOB

(r) 3HaUUTENBHO BBILIE, YEM Y TAIbBAHUYECKUX AJIEMEHTOB

(1) Her BepHoro Bapuanrta

4 Kakoli BOCCTaHOBUTEINb UCIIOJIB3YIOT B TOIUIMBHBIX JIEMEHTAX?

(a) Bomopon

(6) Kucnopon

(B) Ilepokcun Bomopoaa

(r) HMupumuaua

5) Kako¥i okucauTenh UCTOIB3YIOT B TOTUIMBHBIX AJIEMEHTaX?

(a)Bomopon

(6) Kucnopon

(B)'mapa3un

(r)MeTtanon

6) Kakas peakiuusi IpOTEKaeT B TOIIMBHBIX AIEMEHTaX?

(a)TormuBO + BOCCTAaHOBUTEIb= JIEKTPOIHEPTHUS + MPOTYKTHI OKUCICHHS TOTUIH-Ba + Q
(6)TormuBO + OKUCTUTEINH = AIIEKTPOIHEPTHUS + MPOAYKTHI OKHCIECHUS TOIUIHBA + Q
(B)ToruiMBo + OKUCIUTENH = 3JEKTPOIHEPTHUS + MPOILYKTHl OKUCICHUS TOILTUBA
(r)ToruBO + OKUCIUTEINb = MPOIYKTHI OKUCJICHUS TOIIUBa + Q

7)Kakue ctaguu 00pa3oBaHus AIEKTPOIHEPTUN TPU OKUCICHUH TOTLTUBHBIX JIEMEHTOB?

(a)AHOZIHOE OKHCIIEHHE TOIINBA; KATOAHOE BOCCTAHOBJIEHUE OKUCIUTENS; ABH)KE-HUE HOHOB B PaCTBOPE
WM pacIliaBe dIIEKTPOIIUTA;

(6)AHOI[HOC OKHCJICHHUC TOIIJIMBA; KATOAHOC BOCCTAHOBJICHUC OKHUCIIUTCIIA; IBUKC-HUC DJICKTPOHOB OT
aHO/la K KaToay BO BHEIITHEH OCIIH.

(B)KaromHoe BOCCTaHOBIEHUE OKMCIUTENS; JBUKEHUE HOHOB B PACTBOPE WJIU pac-IUIaBe 3JIEKTPOJIMTA;
JBUKEHHE AJIEKTPOHOB OT aHOJA K KaToly BO BHEIIHEH LIEIH.

(r) AHOZIHOE OKHCJIEHHE TOIUIMBA; KATOJHOE BOCCTAHOBICHUE OKUCIIUTEIS; IBHKE-HUE HOHOB B pPacTBOPE
WJIM PACILIaBE JIEKTPOJIUTA; IBUKEHUE JIEKTPOHOB OT aHOAA K KAaTOAY BO BHELIHEN LIECTIH.

8) Kakas peakius npoTeKaeT Ha KaTo/ie B KUCIOPOJHO-BOIOPOIHOM TOI-TUBHOM JIEMEHTE?
(a)

(6)

(B)Bcé BepHO

(r)Het BepHOro Bapnanra

9) Kakas peakuusi mpoTeKaeT Ha aHOJIE B KHCIOPOAHO-BOJIOPOTHOM TOI-JIMBHOM 3JIEMEHTE?
(a)

(6)

(B)Bcé BepHO

(r )Her BepHOTO BapuaHTa



10) Kakue 31eKTposuThl UCHIOB3YIOT B TO?

(a) KOH

(6) H3PO4

(B) PacriaBel kapOoHATOB

(r) Bcé BepHO

11) Ilpu kako# Temrieparype paboTarOT BEICOKOTEMIIEPATYPHBIC TOTUIUBHBIC AIIEMEHTHI?
(a)400-1000 °C

(6)Bwimre 1000 °C

(B)Huxe 400°C

(r)50-100 °C

12) Ipu kakoii Temreparype padorato cpeaneremneparypasie TO?
(a)60°C

(6) 180-250 °C

(8)70-90°C

(r)20-50°C

13) Yo Takoe MeKTPOXUMHUYECKHI reHeparop?

(a)3to cucrema, cocrosuias uz 6arapen TO, ycTpoHCTB JUIsl XpaHEHHS U TIOIBOJIA TOILIMBA U OKUCIIUTEIS,
BBIBO/Ia U3 3JIEMEHTA MPOAYKTOB PEAKIMHU, TOAJCPKAHUSA U PETYIUPOBAHUS TEMIEpaTyphl U HAIIPSKECHHUSL.

(6)310 cucrema, cocTosias U3 yCTPOHCTB I XpaHEHHUS U MOJIBOJIA TOTIJIMBA U OKUCIHUTENS, BBIBOJA U3
JIEMEHTA MPOAYKTOB PEAKLIWH, ITOAEPKAHUA U PETYIU-POBAHUS TEMIIEPATYphl U HANIPSKEHUS.

(B)DT0 cuctema, cocrosimas u3 6arapen TD, yCTpONCTB 171 XpaHEHHSI U TTOJIBOJIA TOIUTMBA U OKUCIIATEIS,
BBIBOJIA M3 JJIEMEHTA MPOAYKTOB PEaKIIHH.

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

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

(6)CH20 + 02 =C0O2 + H20

(8)CH4 + 202 = CO2 + 2H20

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

15) Kakas peakiuys 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. TorMBHBIE AIEMEHTHI U ANEKTPOXUMUYECKUE T€HEPATOPHI. 3HAYEHUE XUMUYECKUX UCTOUHUKOB
TOKa ¥ UX IPUMCHECHHE.

1) C kaxoro roga OAO «JInTuit-OneMeHT» peryaspHO NOCTABISAET CBOIO MPOLYKIUIO B Pa3INYHbIE
cTpykTypsl PAO «l"a3rpom»?

(a)1975

(6)1976

(8)1989

(r)1988

2) I'me sKCcIUTyaTUpyrOTCs JIUTHEBBIE OaTapen?

(a)Ha razopacnpenenuTeIbHbIX CTAHIIAIX

(6)B cuctemax aBapHuifHON CUTHATH3AINH

(B)B cucremax TeneMexaHUKU JIMHEWHBIX yUYaCTKOB ra30MpoBOOB
(r)Bcé Bepno

3) barapeu, ¢ kakumu cBoiictBamu cneranuctel OAO «JIuTuit-OneMeHnT crienuaibHO pa3padoTanu Moj
3agaun PAO «I"azmpom»?

(a)lloBbIieHHAsT HATIEKHOCTh
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(6)IToxkapoB3pbIBOOE30TIACHOCTD
(B)DHEproéMKocTh
(r)Bcé Bepno
4) Yto npeaycMOTPEHO B KOHCTPYKIIMH Oaraper JiIs 3aIUThl OT 0OPATHBIX TOKOB M TOKOBBIX TIEPErpy30K?
(a)Anonnble pa3BsI3Ku
(6)[1naBKue mpenoxXpaHuTeTn
(B)Bcé BepHO
(r)Het BepHoTro BapuanTa

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

(a) Kocmuueckue xopabnu

(6) Ynanéuueie METCOCTaHITUN

(8) BoeHHbIe 00BEKTHI

(r) Bcé BepHO

6) KaxoBo snexrpuyeckoe KITJ kKoMOMHUPOBaHHBIX TETJIO-3JEKTPO YCTAHOBOK?
(a) 1-2%

(6) 15-20%

(B) 2-5%

(r) 50-70%

7) Kakoe makcuMasbHO 3HaueHue gocturaet sHeprerudeckoe KIT/l koMOMHUPOBAaHHBIX TETIO-31EKTPO
YCTaHOBOK?

(2)80%

(6)50%

(8)40%

(r)30%

8) UTo MCcToap30BaliOCh B KAYECTBE SHEPTOHECYIIETO peareHTa B KoMMepdeckoit monke " Hydra"?
(a) Kucnopon

(6) Bomopon

(B) Azotr

(r) Her BepHOTO BapuanTa

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

(0) 2—15%

(8) 20—50 %

(r) 12—15 %

10) JlocTOMHCTBA TOTUTMBHBIX AJIEMEHTOB?

(a) DKOMOTUYHOCTH

(6)locTymHOCTH TOTLTMBA

(B) HonroseyHocthb

(r) Bcé BepHO

11) HemocraTrku TOTUIMBHBIX 3JIEMEHTOB?

(a) Bricokast crouMoCTh

(6) HenonroBeuHocTh

(B) HemoctynmHOCTB TOTIITMBA

(r) HeskonmoruuHocthb

12) Kakas xomranusi npeactaBuiia neppoe B Mupe GPS-ycTpoiicTBO Ha METaHOJIOBBIX TOTUTMBHBIX
yeMeHTax?

(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 €MKOCTH U1l OJHOIO KyOU4eCKOro CaHTUMeTpa MeTHi1oBoro cnupra B 0.3 B1?

(a) MTI Micro

(6) Sony

(8) Sharp

(r) Her BepHOTO BapuaHnTa

14) Kakas xoMmnaHusi 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
TOIIJIMBHBIX 3JIEMEHTOB?

(a) MTI Micro

(6) Sony

(8) Sharp

(r) BASF

16) Yto Takoe 3MEKTPOXUMUYECKHE AKKYMYISTOPHI?

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

mporuecce paspsizia, MOTYT OBITh IIPU 3apsijie MPEeBpallleHbl B IEPBOHAYAIbHbBIE aK-THBHBIEC MATEPHUAIIBI.

(0) IlepBuunbie (HE mepe3apsikaeMble) XUMUYECKUE HCTOYHUKY TOKA, pabOTaoIIe Ha OCHOBE
ANIEKTPOXUMHUYECKUX CUCTEM, B KOTOPBIX MaTepuaibl, 00pa30BaBIIMECcs B MPOLIEcCce Pa3psia, MOTYT OBITh
MIpH 3apsijie MPEBPAILCHBI B IEPBOHAYATIbHBIC aK-TUBHBIE MaTEpHUabl.

(B) Bropuunsie (mepe3apsikaeMpie) XUHMUYECKUE HCTOUHUKH TOKa, pabOTaroIue Ha OCHOBE
AIIEKTPOXUMHUECKUAX CUCTEM, B KOTOPBIX MaTepHalbl, 00pa30BaBIIMECs B TpoIiecce pa3psiaa, He MOTYT
OBITH IIpH 3apsijie MPEBPAIICHHI B IEPBOHAYAIBHBIEC AKTUBHBIC MaTEepPHaJIbl.

(r) IlepBuunbie (He mepe3apsiKaeMble) XUMHUYECKHE HCTOYHUKY TOKA, pad0TaroIIe Ha OCHOBE
AIIEKTPOXUMHUYECKUX CUCTEM, B KOTOPBIX MaTepuaibl, 00pa3oBaBIIMEcs B Mpoliecce pa3psa, HEMOTYT
OBITh TPU 3apsijic MPEBPAILCHBI B IEPBOHAYAIILHBIC AKTUBHBIE MaTepUalIbl.

17) Beibepute npaBUIIbHBIN BapHaHT.

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

(6) B akkymynsiTopax mof IeHCTBUEM BHEIIHETO HCTOYHUKA TOKA HAKAIUTMBACTCS (AKKyMYITHPYETCs)
ANEKTPUYECKAsi SHEPTUS, KOTOPAasl 3aTEM MEPEXOAUT B XUMHUE-CKYIO SHEPTHIO

(B) B akkymynstopax moj AEHCTBHEM BHEIIHETO UCTOUHHMKA TOKA HAKAIIUBAETCS (AKKYMYIUPYETCs)
XUMUYECKAas SJHEPTUsl, KOTOPast 3aT€M MEPEXOANUT B IJIEKTPUUE-CKYIO IHEPTHUIO

(r) B akkymynsTopax 1noj J1edCTBHEM BHEITHETO UCTOYHUKA TOKA HAKAIUTMBACTCS (aKKyMYJIUPYETCS)
XUMUYECKAas SJHEPTUsl, KOTOpas 3aT€M MEPEXOJAUT B MEXaHUYE-CKYIO SHEPTHUIO

18) YUto Takoe paspsii akKyMyssiTopa?

(a) IIpormecchl HAKOTIEHUS XUMUYECKON SHEPTUU

(06) IIporueccs! mpeBpaleHUs XUMUYECKOI SHEPTHH B DIIEKTPUIECKYIO
(B) Ilporiecchl HAKOTUICHHSI MEXaHUYECKON YHEPTUN

(r) [Iponeccsl mpeBpaleHuss XMMUYECKOM SHEPTHH B MEXaHUYECKYIO
19) Yro Takoe 3apsia akkymyssitopa?

(a) IIpouecchl HAKOILIEHUS XUMUYECKON SHEPTUU

(6) IIpomeccel mpeBpalieHuss XAMUYECKON SHEPTUHU B IICKTPUUECKYIO
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() IIpouiecchl HAKOIUIEHUSI MEXAHUUYECKOW SHEPTUU
(r)IIpoueccel mpeBpaleHsl XMMUYECKOH SHEPTHUH B MEXaHUUYECKYTO
20) Cpok cimyxO0bI (uncino ko) Na-cyabQHUIHOTO aKKyMyssiTopa?
(a)100
(6)1000
(8)10000
(r)10

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-4)
Tunossie TeMbI pedeparoB
1.Knaccudukarus XuMHueCKUX UCTOYHUKOB TOKa. [Iporiecchl, mpoTekaronye B HHUX.
2. OcoOeHHOCTH KOHCTPYKIUU U pabOThl XUMHUUECKHX UCTOYHUKOB TOKA.
. DIEKTpUUYECKHE XapaKTePUCTUKN XUMUIECKUX UCTOYHUKOB TOKA.
. XUMUYECKHUE PeaKINH, MPOTEKAIOUIIe B XUMUUYECKUX UCTOYHUKAX TOKA.
. 3H€KTpOJII/ITBI, MPOXOKACHUEC TOKA U IICPCHOC NOHOB B XUMHUYCCKUX UCTOUYHHUKAX TOKA.

3
4
5
6. [IpyumeHeHre XMMUYECKUX UCTOYHUKOB TOKA
7. KucnotHele aKKyMYJISITOPBI.

8. DkcIuTyatanys XUMUYECKUX UICTOYHUKOB TOKA.
9. lllenouHbIE AKKYMYJIATOPHI.

1

0. KomOnHMpOBaHHBIE XUMUYECKUE UCTOUHUKH TOKA

Tunosble 3aganusa 1 3adera (IIK-4)
Tunossie BOIIPOCHI 3K3aMEHA
1. CBoiicTBa MOPUCTHIX U TUCHIEPCHBIX CUCTEM, IPUMEHSIEMbBIX B XUMHUYECKIUX UCTOYHHUKAX TOKA. AKTUBHAA
Macca.
2. OcHOBHBIEC TPEOOBAHUS K KOHCTPYKIIMH XUMHUECKUX HCTOYHHKOB TOKa, OaJIaHC aKTUBHBIX BEIIECTB.
OMuueckue noTepu.
3. barapeu 13 mocaea0BaTeNbHO U ApalIeIbHO COCTUHSAEMbIX AIIEMEHTOB B XUMUYECKUX UCTOUHHUKAX
TOKa, UX 0COOEHHOCTH.

4. KucnoTHble akKyMyJISTOPBI Ha IpUMEpe CBUHIIOBBIX. KOHCTpyKIIKs, 0COOEHHOCTH,
(bU3UKO-XUMHUYECKHE TPOIecChl. TeXHONIOrnuecKre XapakTepuCTHKH.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TOCTYOKCHHSI pe3YJIbTaTa)

[IK-4 AHanu3upyeT Hay4YHO-TEXHHYECKYl0 HH(poOpManuio B 0O0IacTH
XMMHUYECKUX HCTOYHUKOB TOKA JUIS PEIICHUS TEOPETUYECKHX U
MPAaKTUYECKHUX 3a/1a4.

OTBeT MOCTpPOEH JIOTMYHO, MaTepuall M3JIaraeTcsi YeTKO, SCHO,
XOpOILIUM  SI3BIKOM, apryMeHTHpoBaHO. Ha Bompochl oOTBeyaer
KpaTKo, apryMEHTHPOBAHO, YBEPEHHO, TI0 CYIIECTBY.

«Ba4YTCHO»

IK-4 He cnocoben ananm3upoBaTh HAyYHO-TEXHUUECKYIO HH(GOPMAIIUIO B
o0macTM  XUMHYECKMX  HMCTOYHMKOB  TOKA  JUISI  PEIICHUS
TEOPETHYECKUX U MPAKTHUECKUX 3a]1a4.

HeyBepeHHO 1 TOTHYECKH HETIOCIEI0BATEILHO U3JIaracT Marepual.

«HEC 3a4YTCHO»

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Burgoposuu B.U., Ilpirankosa JI.LE. KuHeTnka M MexaHW3M O3JEKTPOAHBIX pPEAKLUUN B IpoLEccax
KOPPO3UH METAJIOB : yuel. mocodue st XuM. (ak. yH-ToB. - M31. 2-e, nepepad. u gom.. - Tambos: N3a-Bo
Ilepmnna P.B., 2010. - 127 c.

6.2 JlononHUTENBHAS JIUTEPATYpA!

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

2. Huwxuukockuii E. A. CoBpeMeHHBIC 3JIEKTPOXHUMHUUYECKHUE UCTOYHUKHU TOKa : MOoHorpadwus. - 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 VHbIe NICTOUHMKMU:
1. UHTepHeT-aHUMKIONE NN - http://www.rubicon.com/

2. OnektpoHHas Bepcusi «CoOLMONIOIMUYECKOro >KypHajna», u3gaBaemMoro Poccuiickodl akagemMued Hayk
Wucturyrom cormonoruu PAH - www.nir.ru/socio/scipubl/socjour.htm
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI
I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
OGCCHG‘-IGHI/ICZ y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA M IPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.
VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.
[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.
Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00eCreunBaroIe TEeMAaTHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTHBHAS TOCKA).

JIuneH3noHHOE ¥ CBOOOHO PacIpOCTpaHIeMOe IPOrpaMMHOE 00eCIICUCHHE:
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 akamemun  ecrectBozHanus. —  URL:
https://www.monographies.ru

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

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

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

B3aumoneiicTBue mpernopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



