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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
n/m JIMCITUILINH, oOyueHwMst
OIIPEACIIAIOINX Ounas | OyHo-3
MEKIMCLMIUTMHAPHBIE |(cemecT | aouHast
CBsI31 p) |(cemect
p)




1|3amura MmeTajuioB oT | + +
MHKPOOHOJIOTHYECKOM
KOPPO3UHU

2 |Hemeramnuueckue + +
AHTUKOPPO3UOHHBIE
MOKPBITHS

3 |O3HakoMHUTEIbHAS + +
MIPaKTHKA

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

HuctumnuHa «VICTOYHHKY 3JIEKTPUYECKOTO TOKAa» OTHOCUTCS K 00s3aTeNIbHOM yacTu ydeOHoro miuana OI1
no HampasieHuto noarotoBku 18.04.02 - DHepro- u pecypcocbOeperaronue Mnporecchl B XUMUYECKOM
TEXHOJIOTHH, He(YTEXUMHUU U OMOTEXHOJIOTHH.

HucuuminHa «ICTOYHUKH 3JIEKTPUYECKOTO TOKa» u3ydaeTcs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM IHUCIUILIUHEL 2 3.€.

Oumnas: 2 3.¢.

OuHo-3a04Has: 2 3.¢.

Ounas OuHo-3a04yHaA

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

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

3auer - -

3.2.ConepxaHue Kypca:

No Hazpanue Bun yueOHoM paboThI, yac. DOopMBbI TEKYIIIETO
TEMBI pasjiesna/TeMbl Jexuuu | Ipakr. CP KOHTPOJIS
pao.
0 |0-3] 0 |0-3] 0 |03

1 cemectp

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




2 ITopuctsle u TectupoBanue;
JUCTIEPCHBIE Omnpoc
CUCTEMBI,
IIPUMEHSIEMBIC B
XUMHYECKUX
HMCTOYHUKAX TOKA. 1 1 1 1 |16 | 16
Ocobennoctu
KOHCTPYKIMH U
HKCIUTyaTalluu
XUMUYECKUX
HCTOYHHUKOB TOKA.

3 Kucnorusie u Pedepar;
1IEJIOYHbIE TecTtupoBanue;
AKKyMYJISITOPBI. Onpoc
DNEeMEHTHI C
COJIEBBIM
AIIEKTPOITUTOM.
KomOuaMpoBaHHbIE
HMCTOYHHKH TOKA. 1 1 1 1 |16 | 16
XUMHUECKHE
MCTOYHHUKH TOKA C
BOJIHBIMH U
HEBOJIHBIMU
pacTBopamu, ¢
Pa3IMYHBIMU
ANIEKTPOJITUTAMHU.

4 TonnusHbIe Pedepar;
DJIEMEHTHI U TectupoBanue
AIIEKTPOXUMHUYECKH
€ TeHEepaTopBbl.
3HayeHue
XUMHUYECKHX
HCTOYHHUKOB TOKA U
UX IPUMEHEHHE.

Tema 1. [IpuHUMNIHAIBbHOE YCTPOMCTBO M PA3HOBUIHOCTH XUMHYECKUX HCTOYHUKOB TOKA.
XapakTepuCcTUKH XUMHUYECKUX HCTOYHUKOB TOKA. JJIEKTPOXUMHYECKHE BONPOCHI Ppad0ThI
XHMHYeCKHX UCTOYHUKOB Toka. (ITK-4)

Jlexkuns.

BoccranoBiieHne ONOpHBIX 3HAHMM MO JUCHUIUIMHE (QU3WYeckas XuMus (pasfen - SIEKTPOXUMUS):
XUMHUYECKHE PEaKI1H, IPOTEKAIOIINEe B XUMHUUYECKUX UCTOUHUKAX TOKA, HANPSKEHHUE B PA30OMKHYTOM IeTH
n pabodee HampspDKEHUE, TUIOTHOCTh TOKa, 3akoHbl Dapanes. VYaenpHBIM pacxol pearcHTOB,
TEPMOAMHAMUYECKHUE COOTHOIIEHUSI. OCHOBHBIE AJIEKTPHUUECKUE XapaKTEPUCTUKN XUMHUUECKUX HCTOYHUKOB
TOKa.

IIpakTnyeckoe 3ansATHE.
[Liman cemunapa:
1. AHanoru XUMHUYECKUX UCTOYHUKOB TOKA.
2. Pa3Hble 31IeKTPOXUMHUUYECKUE TTapaMETPbl XUMUYECKUX UCTOYHUKOB TOKA.
3. KoHCTpyKTHBHBIE Pa3HOBUIHOCTH XUMHUYECKUX HCTOYHHUKOB TOKA.
4.3KcIuTyaTallMOHHbBIE TapaMETPbl XMMUYECKUX UCTOYHUKOB TOKA (PACCMOTPETh Ha KOHKPETHBIX
IIpUMepax).
5. CpaBHUTENIbHBIE XapAKTEPUCTUKN XUMUYECKUX UCTOYHUKOB TOKA (KOHKPETHBIE PUMEPHI).
6. YTOouHEeHHE MOHATHUS MTOTEHIMANA 3JEKTPOJA U TEOPUU CTPOCHHMS IBOMHOIO AIEKTPUUECKOTO CIIOS.



7. Onextponutsl. [IpoxokaeHre Toka ¥ IEPEHOC HOHOB U PEAreHTOB.
8. ITonspu3anus 3eKTPOI0B, BUABI MOJIAPU3ALMHU, 3(P()EKTHI BEIpaBHUBAHHUS.
9. CucreMsl ¢ pacnipeieIEHHBIMU TapaMeTpaMH.
10. Camopa3psi 37€KTpOAOB.
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 KOHTPOJIbHBIC BOMPOCHI, aHAIUTHYECKast 00paboTKa TeKcTa
(aHHOTHpOBaHHE, PEICH3UPOBaHUE, pePepUpOBaHNE, KOHCIIEKT-aHAIHN3 | Jp.), TOATOTOBKA MYJIBTUMEINA
COOOIICHUI/TOKIAI0B K BRICTYIUICHUIO Ha ceMHHape (KOH(PEPEHITMHN), MOATOTOBKA pedepara, COCTABICHHE
oubamorpadun, TEeMaTHIECKUX KPOCCBOPIIOB, T

Bonpocs! nis nuzydenus

1. AHanOrm XMMU4YECKUX HCTOYHUKOB TOKA.

2. Pa3Hble 31EKTpOXUMHUUYECKHE NTAPAMETPhl XUMUUECKUX NCTOYHUKOB TOKA.

3. KOHCTPYKTHBHBIE Pa3HOBUJHOCTH XMMUYECKHX HCTOYHHUKOB TOKA.

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

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

6. YTOUHEHHE OHATHA TOTEHLMANA YIEKTPOIa U TEOPUH CTPOCHUS JBOMHOTO IEKTPUYECKOTO CIIOSI.
7. Onextponutsl. [IpoxokaeHre ToKa U IEPEHOC HOHOB U PEAreHTOB.

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

9. CucreMsl ¢ pacnpeieIEHHBIMU TapaMeTpaMH.

10. Camopa3psi 37€KTpOAOB.

Tema 2. IlopucTbie U JUCHIEPCHBbIE CUCTEMBI, IPUMEHsAEMbIe B XUMHUYECKNX HCTOYHUKAX TOKA.
OCco0eHHOCTH KOHCTPYKIUH M IKCILTYATAINM XUMHYECKHX HCTOYHUKOB Toka. (ITK-4)

Jlexknus.

OOue cBOICTBAa TMOPUCTHIX W JAUCHEPCHBIX CHUCTEM. AKTHBHasg Macca. BTopuuHble H3MEHEHUs B
ANEKTposax. Pa3HOBUIHOCTH MOPUCTHIX MEKTPOAOB. MaKpOKMHETHKA B MOPUCTBIX 3AekTponax. Oodmue
BOIPOCHI KOHCTPYKIIUM XUMUYECKUX UCTOYHUKOB TOKA.

IIpakTnyeckoe 3ansATHE.
[iman cemunapa:
1. OMuueckue noTepu.
2. Cemnapatopsl.
3. OcobGeHHOCTH paboTHI OaTapen.
3. 'epmeruzanusi.
4. TeroBble IPOLIECCH] B XMMUYECKUX UCTOUHUKAX TOKA.
5. Pe3epBHBIE XUMUUYECKHE HCTOYHUKH TOKA.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
PaboTa ¢ KOHCIIEKTOM JIeKIMH, 00paboTKa TeKCTa, MOBTOpHAast paboTa Hall y4eOHBIM MaTepUaIoM
y4eOHHKa, JTOTIONHUTENIbHON JINTEPATyphl, COCTABIICHUE IIaHa, COCTABJICHUE TAOIUI] JUTsl CUCTEMaTH3aluu
y4eOHOro MaTepHasa, OTBET Ha KOHTPOJIbHBIE BOIIPOCHI, aHATUTHUYECKAsi 00pabOoTKa TeKCTa
(aHHOTHpOBaHME, PEIEH3UPOBaHUE, pePepupoBaHNE, KOHCIIEKT-aHAIN3 U Jp.), HOATOTOBKA MYJIbTUMEANA
COOOIICHNI/AOKIIAI0B K BBICTYIUICHUIO Ha CEMHHAape (KOH(pEpeHINH), MOAr0TOBKa pedepara, COCTaBICHUE
O6ubnuorpaduu, TeMaTHYECKUX KPOCCBOP/IOB, TECTHUPOBAHUE U JP.
Bomnpocs! nis uzyuenus
1. OMuueckue noTepu.
2. Cenaparopsl.
3. Ocobennoctu paboTsl OaTapeii.
3. I'epmeru3anusi.



4. TGHJIOBI:IC HpOI_[CCCBI B XUMHNUYCCKHUX NCTOYHHUKAX TOKA.
5. Pe3epBHBIE XUMUYECKUE HCTOYHUKHU TOKA.

Tema 3. KucjoTHble U H1eJI0YHbIE AKKYMYJIATOPbI. JJIEMEHTHI € COJIEBBIM 3JIEKTPOJIUTOM.
KoMOuHupoBaHHbIEe MCTOYHUKHU TOKA. XMMHYeCKHE HCTOYHUKHN TOKA ¢ BOAHBIMHM H HEBOAHBIMH
pacTBOpaMu, ¢ pasjaudHbIMu djekTpoautamu. (ITK-4)

Jlekumus.
KucnotHele akkyMmynaTopbl Ha NMpUMEPE CBUHLOBBIX. KOHCTpyKIMs, 0COOEHHOCTH, (PUIUKO-XMMHUYECKHE
mpoueccel. TeXHOJIIOrMYeCKHe XapakTepucTUKH. barapen uW3 MOCIEnOBaTeIbHO W NApaJUIEIbHO
COEIUHSEMBIX AJIEMEHTOB B XHUMUYECKUX MCTOUYHHKAX TOKA, UX OCOOCHHOCTH. AKKYMYISTOPBI C COJEBBIM
anektponuToM. [IpoGneMa HCHONb30BaHMS MarHusg W aJIOMUHHS B XMMUYECKHX HCTOYHHKAX TOKa.
CpaBHeHHE XMMHUYECKMX UCTOYHUKOB TOKa C BOAHBIMU PacTBOpaMu (Ha MPUMEpPE MapraHIeBO-MarHueBOTO
AIIEMEHTAa) ¢ XMMUYECKUMU MCTOUYHHKAMU TOKa C OpraHMYeCKUMH peareHTaMu. HopmanbHble 371€MEHTHI.
OnemeHT BecToHa. XrMHUYeCKHE UCTOYHUKH TOKA C DJIEKTPOJIAMU U3 ABYOKHCH CBHHIIA.

IIpakTnyeckoe 3aHsATHE.
[Iiman cemunapa:

1. MapraHIieBo-IIMHKOBBIC aKKyMYJSITOPHI (5ieMeHThI JIeknaniie). KoHcTpykius, 0cOOEHHOCTH,
(U3UKO-XUMUYECKHUE MPOIIECCHI.

2. lllesouHbIE AKKYMYJISITOPBI.

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

4. X¥MH4ecK1e UCTOYHUKH TOKA C HEBOJHBIMHU PAaCTBOPaMHU.
5. DaeMeHTHI C TUTUEBBIMU aHOJAMH U AJIEKTPOJIMTAMHU Ha OCHOBE allpOTOHHBIX PACTBOPHUTENEH.
6. XuMU4eCcKre 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, JTOTIONHUTENILHON JIUTEPATyphl, 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
HCTOYHHMKOB TOKA M uX npumenenne. (ITK-4)

Jlexknus.



[IpobremMa TOIUIMBHBIX DJEMEHTOB. YCTPONCTBO TOIUIMBHBIX 3JIEMEHTOB M 3JIEKTPOXUMUYECKHX
reHeparopoB. PeareHTbl Uil TOIUIMBHBIX JJIEMEHTOB. BcCroMoraresibHbE CUCTEMBI. OKCIUTyaTalus
MEPBUYHBIX MCTOYHUKOB TOKA. DKCIUTyaTalusi akKyMmyasTopoB. OOmire BOmpocsl yXoaa U 00CITyKUBaHHS.
3apsaaHble ycrpoiicTBa. HanéXKHOCTh XUMUYECKUX UCTOYHUKOB TOKA.

IIpakTH4Yeckoe 3aHATHE.
[Inan cemunapa:
1. KucnopoaHo (BO3AYIIHO)-BOAOPOAHBIE 3JIEMEHTHI CO IIETOYHBIM IEKTPOIUTOM.
2. KucimopoHO-BOIOPOIHBIE 2IIEMEHTHI C KMCIIBIM JJIEKTPOJIUTOM.
3. ToruMBHBIE 7IEMEHTHI ¢ HOHOOOMEHHBIMU MEMOpaHaMH.

4. 'mapa3nHOBbIE TOIUIMBHBIE 3JIEMEHTHI, HU3KOTEMIIEpaTypHbIE U BBICOKOTEMIIEpaTypHbIE TOTUIMBHBIE
AJIEMEHTHI.

5. [lepcrieKTUBBI IPUMEHEHUS TOIJIMBHBIX 2JIEMEHTOB.

6. CoBpeMeHHBIE 00JIACTH MPUMEHEHUS XUMUYECKUX HCTOUHUKOB TOKA.

7. [IpobnemMHubIe 00MacTH MPUMEHEHHS.

8. DKOHOMHUYECKHUE BOIIPOCHI IPOU3BOJICTBA U MPUMEHEHUSI XUMUYECKUX HCTOUHUKOB TOKA.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

PaboTa ¢ KOHCIIEKTOM JIeKIMH, 00pabOoTKa TeKCTa, MOBTOpHAast paboTa Hall y4eOHBIM MaTepUaIoM
y4eOHHKa, JIOTIONHUTENILHON JINTEPATyPhl, COCTABIICHUE IIIaHa, COCTABJICHUE TAOIUI] JUTs CUCTEMaTH3aluu
y4eOHOro MatepHasa, OTBET Ha KOHTPOJIbHBIE BOIIPOCHI, aHATUTHUYECKAsi 00pabOoTKa TEKCTa
(aHHOTHpOBaHME, PEIEH3UPOBaHUE, pePepupOBaHNE, KOHCIIEKT-aHAIN3 U Jp.), HOATOTOBKA MYJIbTUMEANA
COOOIICHNI/NOKIIAI0B K BHICTYIUICHUIO HA CEMHHApE

(xoH(pepeHun), MOAroToBKa pedepara, cocTaBieHue Oudanorpaguu, TeMaTHIYECKUX KPOCCBOP/IOB,
TECTUPOBAHUE U JP.

Bonpocs! s nzydenus.

1. KucnopoaHo (BO34yIIHO)-BOJOPOAHBIE JIEMEHTHI CO LEIOYHBIM 3EKTPOIUTOM.
2. KucnopoiH0-BOIOPOIHBIE 3IEMEHTHI C KMCIIBIM JIEKTPOIUTOM.

3. TonuBHBIE AIEMEHTHI ¢ HOHOOOMEHHBIMU MEMOpaHaMH.

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

5. IlepcrieKTUBBI IPUMEHEHNUS TOIIJIMBHBIX 3JIEMEHTOB.

6. CoBpeMeHHbIE 001aCTH IPUMEHEHUS] XUMHUECKUX UCTOYHUKOB TOKA.

7. IlpoGneMHbIe 00IACTH TPUMEHEHHUSI.

8. DKOHOMHUYECKHE BONPOCHI IPOU3BOICTBA U IPUMEHEHNSI XUMUYECKMX NCTOYHUKOB TOKA.

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

1 cemectp
* mocemaemMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 10 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl




[Mpunnunuansl | Pedepar 5 [lonHoCcTRIO packpbiTa Tema pedepara 5 Oamnos, odpopmicHue 5
0€ YCTPOICTBO OamtoB [pamMOTHO cocTaBleHHas Mpe3eHTaUus IOoKiana 2 Oalia,
121 JokIay 2 Gamia
Pa3HOBHUIHOCTH
XUMHYECKUX
HCTOYHHKOB
TOKA. TecTupon 10 Pemenne tecta u3 10 Bonpocos. ITo 1 Oany 3a npaBUIIBHBIN OTBET.
Xapaktepuctuk | AHHE(KOH
v xuMudeckux | TPOTbHBI
UCTOYHHMKOB ii cpe3)
TOKA.
DIEeKTPOXUMUYE 0 = ;
IpoC 10 10 0anoB - OTBET OTIMYACTCS MOJHOTON PACKPBITUSI TEMBI; CTYACHT
CIHE BOTIPOCHI JEMOHCTPHUPYET YBEPEHHOCTh U yOSIUTEIBHOCTh B OTBETE Ha BOIPOC;
paGoTh! CTWJIb U TPAaMOTHOCTb PEYH; OTBETHI Ha JOMOJIHUTEIbHBIE BOMPOCHI
XAMITHECCKHX XapaKTepHU3yIOTCA KPAaTKOCTBIO M apryMEHTHPOBAaHHOCTHIO; 1-2 Oanma
HCT(:;EI:KOB - CTYACHT AEMOHCTPUPYET HEBBICOKOE KaYECTBO YCTHOTO OTBETA;
ITopucteie u | Tectupon 10 Pemenne Tecta u3 10 Borpocos. I1o 1 6amry 3a mpaBUILHBIN OTBET.
TUCTIEpCHBIE aHue
CUCTCMBI, Omnpoc 10 10 6anoB - cTyAeHT CBOOOTHO BIIaZceT MaTEepHAIIOM, IEMOHCTPUPYET
HPUMEHAEMBIC B IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
XUMHUYCCKNX BOIMPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
HCTOYHHMKAX 7-9 0amnoB — CTYAEHT BIAAEET NPEACTaBICHHBIM MaTepHAIIOM,
TOKa. OTBEYAET Ha 3aJaHHbIC BOMPOCHI
Ocobennoctn 6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
KOHCTPYKLHUH U palMoOHAJIbHO, CTYACHT BIIAJACET HEMONHON MHQopManuel mo Teme,
SKCILTyaTaunn 3aTPYIHSACTCA ¢ OTBETAMU Ha 3a/1aBa€MbI€ BOIIPOCHI
XUMHYCCKHUX 0- 2 OammoB - UMEIOTCS HEAOPaOOTKH, CTYIACHT Cla00 BIajaceT
HCTOTHHKOB uHpoOpMane Mo Teme, NPU OTBETE HCIIONb3YeT 3aroTOBICHHBIIN
TOKa. TEKCT, 3aTPyAHSETCS C OTBETaMH Ha 3a7jaBaeMble BOIIPOCHI
Kucnorueie u | Pedepar 5 [TomHOCTRIO packpbiTa TeMa pedepara 5 OamwioB, odopmieHHE 5
IIEJI0YHBIC OamtoB ['pamMOTHO cocTaBieHHas Mpe3eHTaUus IOoKiana 3 Oaluia,
AKKyMYJISITOPBI. nokian 2 6amna
DJIeMEHTHI ¢ Tectupos 15 Pemenne Tecta u3 15 Bonpocos. [1o 1 6amty 3a npaBUIBHBIN OTBET.
COJIEBBIM aHue
SJCKTPOIHUTOM. | Oppoc 10 10 Ga/uIoB - CTYIEHT CBOOOIHO BIIAJEET MATEPHAIIOM, JIEMOHCTPHPYET
Kombunuposan NIyOOKUE, CHCTEMAaTH3UPOBAHHBIC 3HAHUS, CBOOOJHO OTBEYaeT Ha
HBIC HCTOTHNKH BOIIPOCKI HCIIOJIE3Ys PO(PECCUOHANBHYIO TEPMHHOIOTHUIO
TOKa. 7-9  GamioB — CTYIEHT BIAJeeT IPEACTABICHHBIM MaTepHallOM,
XUMHIECKHE OTBEYAET Ha 3aJaHHBIE BOIPOCHI
MCTOTHUKH TOKa 6-3 Gamia — MMEITCS HEIOpaOOTKHM, Marepuan HpEACTaBICH He
C BOITHBIMH 1 palMOHAILHO, CTYAEHT BJIaJceT HENONHONW MH(pOpMamueil 1mo TeMe,
HEBOTHBIMH 3aTPYJHACTCS C OTBETAMH Ha 3aJ1aBAE€MbIE BOIPOCHI
pacTBOpaMi, ¢ 0- 2 GaIoB - MMEIOTCA HENOPaOOTKH, CTyIEHT cabo Blameer
PasIMIHRIMA uHpOpMAaLUEl MO TeMe, NPH OTBETE HCIIONL3YEeT 3arOTOBJICHHBIN
SJICKTPOIHTAMH. TEKCT, 3aTPyIHAETCS C OTBETAMHU HA 3aaBaeMbIe BOIPOCHI
TorumBHBIE Pedepar 5 [TomHOCTBIO packpeiTa Tema pedepara 3 Oamia, odopmiecHHE 2
9JIEMEHTHI U Oaia,
ANEKTPOXUMHYE
CKHe
TeHEPaTOPHI.
3Hauenune TecTupon 10 Tect conepxut 20 Bompocos, 0,5 6ast 3a mpaBUIBHBIA OTBET
XUMHUYECKUX aHue(KOH
NCTOYHUKOB TPOJIbHBI
TOKa U UX " cpe3)

MIPUMEHEHHE.
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5. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceT1 He MeHee 80% 3aHsaTuit

4-6 6amIoB — CTyeHT nmocetwi He MmeHee 50% 3aHaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

6. [IpemuansHbie OaILITBI 10 JlomomHUTENbHBIC TTPeMUaIbHbIE 0aJUThl MOTYT OBITh HAYUCIICHBI 32
MOCTOSIHHYIO aKTUBHOCTH BO BpPEMsI IPAKTHUUCCKUX 3aHITUI
7. |WHnuBumyanpHBIC 3aaHUS, 50 CTyIeHT MOXKET MPEAOCTaBUTh BCE 3alaHUs TEKYIEro KOHTPOIS U
C TIOMOTITHIO0 KOTOPBIX KOHTPOJBHBIX CPE30B.

MOXKHO HaOpaTh
JIOTIOJTHUTENTLHBIC OaJlTbI

8. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLGHKHM 1O  JUCIHUIUIMHE B TPAIUIUOHHYIO
YEThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
Onpoc

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

1. AHanOrm XMMUYECKUX HCTOYHUKOB TOKA.

2. Pa3Hble 31€KTPOXUMHUUYECKHE NTAPAMETPhl XUMUUECKUX NCTOYHUKOB TOKA.

3. KOHCTPYKTHBHBIE Pa3HOBUJHOCTH XMMUYECKHX NCTOYHHUKOB TOKA.

4.OxkcrutyaralliOHHbIE TApaMETPbl XMMUUECKUX UCTOYHUKOB TOKA (PacCCMOTPETh HA KOHKPETHBIX
IIpUMepax).

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

6. YTOYHEHHE IOHATHA TOTEHIMAJA YIEKTPOIa U TEOPUH CTPOCHUS JBOMHOTO IEKTPUYECKOTO CIIOS.
7. Onextponutsl. [IpoxokaeHre Toka ¥ IEPEHOC HOHOB U PEAreHTOB.

8. Ilonspusanus 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 DKCIUTyaTallu XUMUYECKUX UCTOYHUKOB TOKA.

1. OMuueckue noTepu.

2. Cemnapatopsl.

3. OcobeHHOCTH paboTHI OaTapen.

4. T'epmeTu3zanus.

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

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




1.MapraniieBo-IHHKOBBIE aKKyMyISTOPHI (3neMeHThl Jlexnaniie). Koncrpykius, 0COOeHHOCTH,
(U3NKO-XUMHUYECKHE TIPOLIECCHI.

2.11lenouHbIe AKKYMYJISTOPBI.

3.Hukenb-kaaMueBble 1 HUKEIb- JKeJIe3HbIe aKKyMYISATOpbl. OCHOBHBIE NMPOLIECCHI, KOHCTPYKIUS U
XapaKTEePUCTUKH

4. XumMuyeckre HICTOYHUKU TOKa C HEBOJHBIMHU PacTBOPaMHU.

5.OneMEHTHI C INTUEBBIMU aHOJIAMU U JIEKTPOJINTaMU HAa OCHOBE allpOTOHHBIX PACTBOPUTEIIEH.
6.X1MMUYECKHE UCTOUHUKH TOKA C TBEPABIMH 3JIEKTPOIUTAMH.

7.Tunbl TBEPIABIX IEKTPOIUTOB.

8.CepHO-HaTpUEBBIE AKKYMYJISITOPHI.

Pedepar

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

1. Hpo6neMa HCIIOJIb30BaHU Maruus U aJtoOMUHUS B XUMHYCCKHUX MCTOYHHKAX TOKA.

2. CpaBHeHUE XUMUYECKHUX UICTOUHUKOB TOKa C BOJHBIMH pacTBOpaMu (Ha IpUMepe
MapraHieBO-MarHUEBOIO IEMEHTA) C XMMUUECKMMH HCTOYHUKAMH TOKA C Opra-HUYECKHMMH pEarcHTaMu.
HopmanbHble anemenTsl. JneMeHT Bectona.

3. XuMH4eCcKue UICTOYHUKH TOKA € MIEKTPOJAMH U3 IByOKHCU CBUHIA.
4. X¥MH4ecKHe UCTOYHUKH TOKA C HEBOJHBIMHU PAaCTBOPAMHU.

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

KucoTHBIE aKKYMYIISATOPBI.

1. Oxcmryaranust XMMUYECKUX UCTOUHUKOB TOKA.

2. lllesouHbIE AKKYMYJISITOPBI.

3. KomOuHMpOoBaHHBIE XMMUYECKIE UCTOYHUKU TOKA

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

7. AKKyMyJISITOpHBIE OaTapeu.

Tewma 4. TorIMBHBIE IIEMEHTHI U JIEKTPOXUMHUYECKUE T€HEPATOPhI. 3HAYEHUE XUMUYECKUX UCTOYHUKOB
TOKa ¥ UX IPUMCHECHHE.

1. KucnopoaHo (BO3AYIIHO)-BOAOPOAHBIE 3JIEMEHTHI CO IIETOYHBIM NIEKTPOIUTOM.
2. KuciopoHO-BOIOPOIHBIE 2IIEMEHTHI C KMCIIBIM JJIEKTPOJIUTOM.
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 IPOU3BOICTBA U MPUMEHEHUSI XUMUYECKUX HCTOUHUKOB TOKA

TecrupoBanue

Tewma 1. [IpyHUIMNIIHATBHOE YCTPOMCTBO U PA3HOBUIHOCTH XUMHUYECKUX UCTOYHUKOB TOKA. XapaKTepUCTUKU
XUMHYECKUX UCTOYHHUKOB TOKA. DIEKTPOXUMUYECKHE BOPOCHI PaOOTHl XUMUYECKUX UCTOUHUKOB TOKA.
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13
1)K uctounukam npou3BOANMON JTIOABMU IHEPTUN OTHOCST?
(a)Yromb
(6)HedTs
(B)a3
(r)Bcé nepeuncnenHoe
2)CKOJIBKO B HACTOSIIEE BpeMs MPOU3BOAUTCS dHeprun Ha TIIL?
(a)[do 60%
(6)100%
(8)80-70%
(r)90%
3 )ITo xakoit cxeme OCyIIECTBIISIETCS MPOLECC MPeoOpa3oBaHNsI XUMUYECKON SHEPTHU B JICKTPUUECKYIO?
(a)XuMuyeckasi SHeprusi-->TeII0Bas YHEPTUsi-->3JIeKTPUUECKas SHEPTUS
(0) XuMuueckas SHeprusi-->TeIUI0OBas SHEPrUsi-->MeXaHUUECKasi SJHEPTUsi-->3IIEKTPHUUECKas SHEPTHUs
(B)XuMuHUecKas JHEPTUsi-->3NEKTPUICCKast YHEPTUS
(r)Xumudeckas SJHepPTUs-->MeXaHUIeCKask YHEPTHUsI-->IIEKTPUICCKast YHEPTHS
4) Kakas sHeprusi pacuupsieT nap B KOTJIe, YTO IPUBOIUT B JCHCTBUE JIOMA-CTH MTAPOBBIX TypOUH?
(a)Xumuueckas
(6)TerutoBas
(B)MexaHnunueckast
(r)OnexkTpuyeckast
5) Cxema nepcreKTUBHOTO MPeo0pa3oBaHusl XUMUYECKOM sHeprun?
(a)XuMuyeckasi SHeprusi-->TeIIoBas YHEPTUsi-->dJIeKTPUUECKas SHEPTUS
(0)Xumudeckast SHEPrUs-->TeIJI0Bask SJHEPTUsi-->MeXaHUUECKasl YHEPTUA-->3IEeKTPHUUECKasi SJHEPTUs
(B) Xumudeckasi SJHeprusi-->3JIeKTpUIECKast YHEPTUS
(r) Xummuueckast SHEeprusi-->MeXaHUIeCKas IHEPTUSI-->IIIEKTPUICCKAsT DHEPTUS
6) YCTpOHCTBO B KOTOPOM XUMHUYECKAsi SJHEPTHUSI HEMOCPEICTBEHHO MPEBPA-IIAETCS B AJIEKTPUUECKYIO?
(a)XUT
(6)2nexTporeneparop
(B)Comueunas 6arapes
(T)ABTOMOOUWJILHBIN IBUTATEIH
7) I'me ocymiecTBisieTcs mpeodpa3oBaHue MEXaHUIECKON SJHEPTUH B AIIEKTPU-UECKYI0?
(a)Cyxas Oarapes
(6)2nexTporeneparop
(B)Hedrtsanas ¢popcynka
(r)Conueunas Oarapest
8)['ne ocymecTiseTcs mpeoOpa3oBaHNEe XUMUYECKON YHEPTUHU B TEIJIOBYIO?
(a)HedTsnas ¢popcynka
(6)IuzenbHbIN ABUTATEIb
(3)TOL
(r)Bcé mepeuncnenHoe
9)Ilo xakum napamerpam oueHuBatoT XM T mpu BeIIIOJTHEHNN TEXHUUECKOH 3a1a4un?
(a)HanpspxkeHnre pa3oMKHYTOM HIETIH
(6)YnenbHast EMKOCTB
(B)VnenbpHast MOIIIHOCTD
(r)Bcé nepeuncnenHoe
10)Ha kaxue rpynmst aenst XWUT no npuniunaM padoThi?
(a)llepBuuHble, BTOpUYHbBIE
(6)ITepBuuHbIe, BTOPUYHBIC, TPETHYHBIE, TOTTUBHBIE JIEMEHTHI
() [lepBuuHBIE, BTOpUYHBIC, TOIUTUBHBIC YJIEMEHTHI



(r)HeTt BepHBIX BapMaHTOB

11) Yto siBNIsIeTCS YCIOBUEM MTPOTEKAHKS TOKA B 3JICKTPOXUMUUYECKOM CH-CTEME?

(a) Hanmume AByX AJIEKTPOJIOB C Pa3IMYHBIME MMOTCHIIMAIAMU, 00JIaaf0IIUMU TPOBOIUMOCTHIO TIEPBOTO
pona

(6) Hanmume 31eKTposinTa WK 3JIEKTPOIUTOB, 00IaJAI0NINX TPOBOIUMOCTHIO BTOPOTO pojia
(B)Hanuune MeTamuinyeckoro COeIMHEHUsI BO BHEIIHEH 1IeTH

(r) Bc€ nepeuniciieHHOE BEpHO

12) O6nactu npumenenust XUT?

(1)Hazemublii, moa3eMHbIN U BO3AYIIHBIN TPAHCTIOPT

(2) DnexTpomMoOMIH, TOABOIHBIC KOPAOIIH, anmapaThl MOTPYKEHUS

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

(4)Bcé nepeuncieHHOE BEpHO
13)KaxkoB nuanazon momHocTH XUT?
(1)[o 10 Bt

(2)Hdo 25 Bt

(3)do 50 Bt

(4)o 60 Bt

14)K nocrouncrBam XUT oTtHOCST?

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

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

15)K nenocrarkam XUT otHOCAT?

(a) Bricokwuit KII/], 6ecuryMHOCTh U OTCYTCTBHE BHOpaIIuu

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

(8) Hesricokas ynenbHas sHeprus (y 6onpmuacTBa XUT 10 - 70 BT.U/KT), HEBBI-COKHIA pecypc,
Ucrnonb30BaHue eHHbIX MeTamioB (Pd, Zn, Ag, Cd, Ni, Mn u ap.), 3amackl KOTOPBIX OTpaHUYEHBI

(r) HInpoxuii acCOPTUMEHT UCIOIb3yEMbIX PEAr€HTOB, KOMIIAKTHOCTh

Tewma 2. ITopucTtbie U TUCTIEPCHBIE CUCTEMBI, PUMEHSIEMbIC B XUMUUECKUX HCTOYHHKAX TOKa. OCOOCHHOCTH

KOHCTPYKIIMH U KCIUTyaTallud XUMUYECKUX UCTOUHUKOB TOKA.
1) Kak BBIVISIAUT CX€Ma CyXOro MapraHl€BO-IIMHKOBOTO AJIEMEHTA?
(N(-)Zn/NH4Cl//MnO2, C (+)
(?7)(+)Zn/NH4Cl//MnO2, C (-)
(N(+)Zn //MnO2 (-)
(?)Het BepHoro BapuanTa
2) Haubonee pacripocTpaHEHHBIN raJbBaHUYECKUHN JIEMEHT?
(!)MapraniieBo-IIMHKOBBII
(?)PTyTHO-IITMHKOBBIIA
(?7)CBUHIIOBBIM
(?)Het BepHOTO BapnanTa
3) Kakoe HampspkeHHEe MMEET MapraHlE€BO-IIMHKOBBIN AJIEMEHT?
(H1,4-1,6 B
(72,1-34B
(7)2,5-2,8 B
(7)3-4B
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4)Kakas ynenbHasi 3HEpPrusi y MapraHieBo [IUHKOBOTO 31eMenTa ( Br*u/kr)?
(72

(H10-50

(7)50-60

(?)Het BepHoro BapuaHTa

5) Kyna nBwxyTcs KaTuoHBI Zn2-+y IMUHKOBOTO AJIEKTpoaa?
(7K xaromy

(7K anomy

(!) Berxogst B pactBop

(?)Het BepHOTO BapnanTa

6) Kyna nermxyTtcs vonsl Cl- y IMHKOBOTO 3NieKTpoaa?
(7K xaromy

(DK anomy

(?)BeIxomsT B pacTBOp

(?)Het BepHoro BapuaHTa

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

(7K anomy

(?)BbIxonAT B pacTBOp

(?)Het BepHOTO BapnanTa

8) I'me npuMeHs0TCS MapraHeBO LIMHKOBBIE AJIEMEHTHI?

(?)B xauecTBE HCTOUHUKOB NEKTPOMUTAHUS PA3TUUYHBIX U3MEPUTENBbHBIX TPUOO-POB

(?)B xauecTBe UCTOYHUKOB AIIEKTPONHUTAHUS KapMaHHbIX (poHApen
(?)B xauecTBe HCTOUHUKA ANIEKTPONUTAHUS PaINOAIIIaPaTypPhl

(1)Bcé Bepno

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

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

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

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

(?7)(-)Pb/HC1O4//PbO2(+)

(?)Het BepHoro BapuaHTa

11) Kakoe HanpsbkeHHE PTYTHO-IIMHKOBOTO dJIEMEHTA?

(H1,0-1,3B

(H1,3-1,5B

(7H1,6-2B

(7)2-2,8 B

12) Kakast Benu4mHa yieiabHOM SHEPTHH B PTYTHO-IIMHKOBOM Oatapeu (B1*u/kr)?
(1)50-130

(7)50-60

(7)20-30

(7)15-20

13) Kakas macca MapraHIieBo IIMHKOBBIX OaTapeii?

(9Ot 20kr 10 30 KT

(HOT 100r mo 200kr

(7901 100r go 400 xr
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(7Ot 200 kr 1o 400kr

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

(1)Pb —2e = Pb2+

(7)Zn — 2e= Zn2+

(?)Het BepHOTO BapnanTa

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

(?)Pb — 2e = Pb2+

(?) Zn — 2e=Zn2+

(?)Het BepHoro BapuanTa

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

1)UTO Takoe TOTJIMBHBIN 3JIEMEHT?

(a)OT10 nmepBHUYHBIN (HE IEpe3apsKaeMblil) MCTOYHUK TOKA, B KOTOPOM 3JIEKTpHUE-CKask 3HEPTUs
HETOCPECTBEHHO 00pa3yeTcs 3a CUET peaklui MEX/1y TOIIMBOM (BOCCTaHOBHTEIEM) H OKHUCIUTEIIEM.

(6)2T0 mepBUUHBIA (TIepe3apsKaeMblii) HCTOYHHK TOKa, B KOTOPOM 3JIEKTPHUECKasi SHEPTUs

HEMOCPEJCTBEHHO 00pa3yeTcs 3a CUeT PEaKINH MEKIY TOITUBOM (BOC-CTAHOBUTEIIEM) H OKHUCITUTEIIEM.

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

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

2) Kak pacnosoeHbl peareHThl B TOIUIMBHBIX 2JIEMEHTaXx?

(a)He coBMeIeHbI ¢ 3IEeKTpoIaMu

(6)XpaHsaTCcs OTIETBHO OT AIIEKTPOIOB

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

3) KakoBa ynenpHas sHeprus TO?

(a) Takas ke KaK y raJlbBaHUYECKHUX AJIEMEHTOB

(6) Hmxe yem y raJibBaHUYECKHUX DJIEMEHTOB

(r) 3HaYUTENBHO 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 UCTIOIB3YIOT B TOTUIMBHBIX AJIEMEHTaX?

(a)Bomopon

(6) Kucnopon

(B)'mapa3un

(r)MeTtanon

6) Kakas peakuusi IpOTeKaeT B TOIIMBHBIX AIEMEHTaX?

(a)TormuBO + BOCCTAaHOBUTEIb= JIEKTPOIHEPTHUS + MPOTYKTHI OKUCICHHS TOTUIH-Ba + Q
(6)TormuBO + OKUCTUTEINH = AIIEKTPOIHEPTHUS + MPOAYKTHI OKHCIECHUS TOIUHBA + Q
(B)ToruiMBo + OKUCIUTENH = 3JEKTPOIHEPTHUS + MPOILYKTHl OKUCICHUS TOILTUBA
(r)ToruBO + OKUCIUTEINb = MPOIYKTHI OKUCJICHUS TOIIUBa + Q
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7)Kakue craguu 00pa3oBaHus INEKTPOIHEPTHU IPU OKHCICHUN TOIUIMBHBIX 3JIEMEHTOB?

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

(6)AHOTHOE OKHCIICHHE TOTUIMBA; KaTOAHOE BOCCTAHOBIICHUE OKUCIUTEIS; IBUKE-HUE JIEKTPOHOB OT
aHOJIa K KaTo/y BO BHEIITHEH IIeTH.

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

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

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

(a)

(6)

(B)Bcé BepHO

(r)Het BepHoro BapuanTa

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

(a)

(6)

(B)Bcé BepHO

(r )Her BepHOTO BapuaHra

10) Kakue 31eKTpoUTh UCTIONB3YIOT B TO?

(a) KOH

(6) H3PO4

(B) PacrimaBer kapOOHATOB

(r) Bcé BepHO

11) Ilpu xakoit Temneparype paboTaroT BEICOKOTEMIIEPATypHBbIE TOTLTUBHBIC 3JIEMEHTHI?

(a)400-1000 °C

(6)Bsimre 1000 °C

(B)Hmxe 400°C

(r)50-100 °C

12) Ilpu xakoii Temmeparype padboTaro cpeaHeTemieparypasie TO?

(a)60°C

(6) 180-250 °C

(8)70-90°C

(r)20-50°C

13) Yo Takoe 31eKTPOXUMUYECKHI reHeparop?

(a)9T1o cucrema, coctosmas u3 6arapen T3, yCTpONCTB U1 XpaHEHUS U TIOJIBO/Ia TOTUIMBA U OKUCIIUTEI,
BBIBOJIA U3 DJIEMEHTA MPOJYKTOB PEAKINH, MOIJCPKAHUSI U PETYIUPOBAHUS TEMIIEPATyPhbl H HAMPSKEHUS.
(6)3T0 cucrema, cocTOsIIAsI U3 YCTPONUCTB AJIsl XpaHEHUS U MOJIBOJIAa TOILUIMBA U OKUCIIUTENS, BBIBOJA U3
3JIEMEHTA MPOyKTOB PEaKLnu, MOAJIEPKaHUs U PETYIU-POBAHUS TEMIIEpaTypbl U HAMPSHKEHUS.

(B)DTO cuctema, cocrosiias u3 6arapen TJ, yCTPOUCTB JJIsl XpaHEHUS U TTOABOA TOTIJIMBA U OKUCITUTEIS,
BBIBOJIA M3 3JIEMEHTAa MPOAYKTOB PEaKIIUH.

(r)2T10 cuctema, coctosmias u3 6arapen TO, yCTpONCTB AJIs MOAIEPKAHUS U PETY-IUPOBAHUS TEMITEPATYPhI

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

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

Tema 4. TonauBHBIE PIEMEHTHI U QJICKTPOXUMHUYCCKUEC I'CHCPATOPHI. 3HaueHHe XUMHUYECKHX NCTOUHUKOB
TOKa U UX NPUMCHCHHC.

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

(a)1975

(6)1976

(8)1989

(r)1988

2) I'me sxcrutyatupyroTcs JUTHEBBIE OaTtapen?

(a)Ha ra3opacnpenenuTenbHbIX CTAaHIUAX

(6)B cuctemax aBapuiiHOW CUTHAIM3AIIAN

(B)B cuctemax TeneMexaHUKH JTUHEHHBIX Y4aCTKOB I'a30IIPOBOIOB

(r)Bcé BepHO

3) barapewu, ¢ kakumu cBoiictBamu crienuanuctel OAO «Jlutuii-OnemenT» cnenuanbHo pa3padoTany Mo
3anaun PAO «I"aznpom»?

(a)[loBbImIeHHAs HAIEKHOCTH

(6)IToxxapoB3pHIBOOE30TIACHOCTH

(B)OHEpProéMKocTh

(r)Bcé BepHO

4) Yto npeayCcMOTPEHO B KOHCTPYKIIMH OaTapeit sl 3alUThl OT 0OPATHBIX TOKOB M TOKOBBIX MEPErpy30K?
(a)/lnonuble pa3B3KH

(0)IlnaBkue MpeTOXpaHUTETN

(B)Bcé BepHO

(r)Her BepHoTro Bapuanta

5) 'ne HaxoasT MprUMEHEHNE TOTUTMBHBIC DJIEMEHTHI B KAYECTBE NCTOUHUKOB YHEPTUH B aBTOHOMHBIX
cucremax?

(a) Kocmuueckue kopabim

(0) Ynan€uuple METCOCTAHITUN

(B) BoeHnHbie 0OBEKTHI

(r) Bcé BepHO

6) KakoBo snexkrpuueckoe KI1/l koMOMHUPOBAHHBIX TEILIO-3JEKTPO YCTAaHOBOK?

(a) 1-2%

(0) 15-20%

() 2-5%

(r) 50-70%

7) Kakoe MmakcuManbHO 3Ha4eHHE qocTturaet sHeprerudeckoe KIT/l koMOMHUPOBAHHBIX TETUIO-3IEKTPO
YCTaHOBOK?

(2)80%

(6)50%

(8)40%

(r)30%

8) Uto ncnoiap30Bajgoch B KaYECTBE YHEPrOHECYILEro peareHTa B kommepueckoii tonke" Hydra"?
(a) Kucnopon

(6) Bomopon

(B) Azotr

(r) Her BepHoro Bapuanra
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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)loCcTymHOCTH TOTUIMBA

(B) HonroBeyHocTthb

(r) Bcé BepHO

11) HemocTaTrku TOTUIMBHBIX 3JIEMEHTOB?
(a) Bricokast crouMoCTh

(6) HenonroBeuHocTh

(B) HemoctynmHOCTH TOTIITMBA

(r) HeskonmoruuHocThb

12) Kakas xoMranusi npeactaBuiia neppoe B Mupe GPS-yCcTpoiicTBO Ha METaHOJIOBBIX TOTUTMBHBIX
yeMeHTax?

(a) MTI Micro

(6) Sony

(B) Sharp

(r) Her BepHOTO BapnaHra

13) Kakast koMItaHusI ¢ IOMOIIBIO CBOETO MPOTOTUITA TOTUTMBHOTO JIEMEHTA YCTAaHOBHIIA MUPOBOM PEKOPT
YIETBHON SHEPTETHUECKOW EMKOCTH ISl OAHOTO KYOMYECKOTO CAaHTUMETpa METHIIOBOTO criupTta B 0.3 BT?

(a) MTI Micro

(6) Sony

(B) Sharp

(r) Her BepHOTO BapnaHra

14) Kakas xomnaHusi HelaBHO MpoJieMoHCcTpupoBaia cBoit BapuanT DMFC yctpoiicTBa nuTaromero
MYJBTUMEANIHYIO cuctemy 1Seg?

(a) MTI Micro

(6) Sony

(B) Sharp

(r)BASF

15) Kakas xommanust ['epmanuu o0bsiBUIa O HaYaIe CTPOUTENBCTBA B SIMIOHNUN CBOETO IIEHTpa pa3paboTKu
TOITUBHBIX JICMECHTOB?

(a) MTI Micro

(6) Sony

(B) Sharp

(r) BASF

16) Uto Takoe IMEKTPOXUMUICCKHE aKKyMYJISTOPHI?

(a) Bropuunsle (mepesapspkaeMble) XUMUYECKUE HCTOYHUKY TOKA, pabOTaroIINe Ha OCHOBE
ANIEKTPOXUMHUYECKUX CUCTEM, B KOTOPBIX MaTepuaibl, 00pa30BaBIINECS B

mporecce paspsiia, MOTYT OBITh TIPH 3apsijie MPEBPAICHbI B IEPBOHAYAILHBIC aK-TUBHBIEC MATEPHAIIBI.

(6) [lepBuunblie (HE TEepe3apsHKaeMble) XUMHUECKHNE UCTOYHUKH TOKa, paboTarole Ha OCHOBE
AIIEKTPOXUMHUYECKUX CUCTEM, B KOTOPBIX MaTepuaibl, 00pa3oBaBIInecs B MTpoLiecce pas3pslia, MOTYT ObITh
MIpU 3apsi/ie MpEeBpalleHbl B IEpBOHAYANIbHbBIE aK-TUBHBIE MaTepUalIbl.

(B) Bropuunsie (mepe3apsokaeMbie) XUMHUUYECKHE HCTOYHUKU TOKA, pabOTaIoe Ha OCHOBE
AIIEKTPOXUMHUYECKUX CUCTEM, B KOTOPBIX MaTepHualibl, 00pa3oBaBIINECs B IPOIECCe pa3psaa, HE MOTYT
OBITh TIpU 3apsific MPEBpaIICHBI B IEPBOHAYATILHBIC AKTUBHBIC MaTePUaJIbI.
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(r) [lepBuuHble (He mepe3apsKaeMble) XUMUYECKHE HCTOUHUKHU TOKa, paboTarole Ha OCHOBE
ANMEKTPOXUMHUECKUX CUCTEM, B KOTOPBIX MaTepuaibl, 00pa3oBaBIIMECs B MpoIiecce pa3psiia, HEMOTYT
OBITH IIPU 3apsi/ie MPEBPALICHBI B IEPBOHAYAIbHBIC aKTUBHbBIE MaTepHalbl.

17) Beibepute npaBUiIbHBIN BapHaHT.

(a) B akkymynsaTopax moj JeHCTBUEM BHEIIHETO UCTOYHMKA TOKA HAKAIJIMBAETCS (AaKKyMYJIHpPYeTCs)
MEXaHNYECKasl FHEPIHsl, KOTOPas 3aTEM IEPEXOIUT B INEKTPU-YECKYIO SHEPTHUIO

(0) B akkymynaTopax moj JeiicTBUEM BHEUIHETO HMCTOYHMKA TOKA HAKAIUIMBACTCS (AKKyMYJIUPYETCs)
AJIEKTPUYECKasi SHEPTUs, KOTOpas 3aT€M NEPEXOAUT B XMMHUE-CKYI0 S3HEPTHIO

(B) B akkymynsaTOopax moj A€HCTBHEM BHEIIHETO HCTOYHHMKA TOKA HAKAIJIMBAETCS (AaKKYMYJIUPYETCSI)
XUMHUECKAasl SHEPTUs, KOTOpasi 3aTEM IIEPEXOANT B ANIEKTPUUE-CKYIO DHEPIHIO

(r) B akkymynsaropax 1nox AeMcTBHEM BHEIIHETO UCTOYHUKA TOKA HAKAIUIMBAETCS (AKKyMYJIHUPYETCS)
XUMHUECKasl SHEPTUs, KOTOpasi 3aTEM IIEPEXOANT B MEXAHNYE-CKYIO DHEPTHIO

18) YUto Takoe paspsii akKyMyssiTopa?

(a) IIpormecchl HAKOTIEHUSI XUMUYECKON YSHEPTUU

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

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

(a) IIpouecchl HaKOMIIEHUS! XUMUYECKOW SHEPTUU

(6) IIpomeccel mpeBpalieHuss XAMUYECKON SHEPTUHU B IICKTPUUECKYTO
() IIpouecchl HAKOIUIEHUSI MEXAHUUYECKOW SHEPTUU

(r)IIpoueccel mpeBpaleHsl XMMUUYECKON SHEPTHUH B MEXaHUUYECKYTO
20) Cpox cimyx0bI (uncino mukioB) Na-cynbQpHUIHOTO aKKyMyJsiTopa?
(a)100

(6)1000

(8)10000

(r)10

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILIMHE 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 PeaKI1H, MPOTEKAIOUIIe B XUMUUYECKUX UCTOYHUKAX TOKA.
. 3H€KTpOJII/ITBI, MPOXOKACHUEC TOKA U IICPCHOC NOHOB B XUMHUYCCKUX UCTOUYHHUKAX TOKA.

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

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

1

0. KomOuHMpOBaHHBIE XUMUYECKUE UCTOUHUKH TOKA

Tunosble 3aganusa 1 3adera (IIK-4)
Tunossie BOIIPOCHI IK3aMEHA
1. CBoOMCTBa NOPUCTHIX U JUCIIEPCHBIX CUCTEM, IPUMEHSAEMBIX B XUMHUUECKUX UCTOYHUKAX TOKA. AKTHBHAs
Mmacca.
2. OcHoBHbIE TPeOOBaHUS K KOHCTPYKLIUN XUMUYECKUX UCTOUHUKOB TOKA, 0ajJaHC aKTUBHBIX BEIECTB.
OMuueckue noTepu.



3. barapeu 13 oCIeIOBATEIILHO U MAPAIICIBHO COCIMHICMBIX 3JICMEHTOB B XUMUYECKHX HCTOYHHUKAX
TOKa, KX 0COOCHHOCTH.

4. KucnotHsle akKyMyJISTOPbI Ha IpUMepe CBUHLIOBBIX. KOHCTPYKITHSI, 0COOEHHOCTH,
(U3NKO-XUMHUYECKHE TPOIIECChl. TeXHOIOTNYEeCKHE XapaKTePUCTUKH.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Orenka T s— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
IK-4 AHaM3UpyeT HAaydyHO-TEXHUYECKYI0 HHpopmaiuio B o01acTu
XUMHAYECKUX HCTOYHUKOB TOKA JUISl PEIICHUS TCOPETUYCCKHX U
«3A4TEHO» MPAaKTUYECKHX 3a/1a9.
(50 - 100 6amnoB) OTBET MOCTPOEH JIOTMYHO, MarepHall M3jaraeTcsi 4YeTKO, SICHO,
XOpOIIUM  SI3BIKOM, apryMEHTHUpOBaHO. Ha Bompockl oOTBewaer
Kparko, apryMEHTHPOBAHO, YBEPEHHO, TI0 CYIIECTBY.
[IK-4 He cnocobeH aHanu3upoBaTh HayYHO-TEXHUYECKYIO0 HH(OpMAIHIO B
«HE 3a4TCHO» o0nacTd  XUMHUYECKUX  HMCTOYHHMKOB  TOKA I pEIICHHS
(0 - 49 6annoB) TEOPETUYECKUX U IPAKTUYECCKUX 3a7ay.
HeyBepeHHO 1 JIOrHueCcKy HEMOCIe0BATEIHHO U3JIaraeT MaTepHall.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 0 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

5.1 Meronuueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT pa3zieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

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

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, IMPOrpaMMHOE OOecCIeyeHue,
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 o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

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

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

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

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

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




KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

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

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:
1. Burgoposuu B.W., Ilpirankosa JI.LE. KuHeTnka M MexaHu3M O3JEKTPOAHBIX pPEAKLUUil B IpoLEccax

KOPPO3HMH METAJUIOB : yue0. mocobue amns xuMm. dak. yH-ToB. - U31. 2-e, mepepald. u gom.. - Tam6oB: U3n-Bo
Ilepmnna P.B., 2010. - 127 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!
1. CrpombGepr A.T., Cemuenxko JI.I1. ®usnueckass xumus : ydeO. sl CTyJACHTOB BY30B. - 7-€ U31., CTEp.. -
M.: Beici. k., 2009. - 527 c.

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

6.3 1Hble UICTOUYHUKH:

1. UuTepHeT-aHUMKIONE NN - http://www.rubicon.com/

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

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

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyIOHmICC 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.

VY4eOHble ayTUTOPUN U MTOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATHM3UPOBAHHOM
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 obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeH sl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PY/I0BaHUS,
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

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuorexka Poccuiickoit akamemun  ecrectBozHanms. —  URL:
https://www.monographies.ru
2. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog
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3.  VYHuBepcurerckas ~ OuOnMoTeka  OHJIAMH:  JJIEKTpOHHO-OMOMmMoTeunas  cucrema. —  URL:
https://biblioclub.ru

yIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BianMoneiictBue mpernomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



