MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagiaenue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJIOTEXHHKA
HaumenoBanue o0pa3oBare/ibHOMH NPOrpaMMbl. ABTOHOMHBIE JHEPreTH4YecKue CucTeMbl
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OueHo4YHbIE MaTepuajabl
o IMCIOMIIJIMHE
Bonopounaﬂ U IJICKTPOXUMHUYICCKaA IHEPIreTUKA

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn H'B.
Bnageney Kynewos H.B.
HpeHOI[aBaTeJIL WaerTudnkatop Re9c42de9-KuleshovNV-bc390ed§ Ky_]'[eI_HOB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
00pa3oBaTebHOM Bragered Tarckan M.
HpOrpaMMbI MaeArngrarop R3db6324d-Lanskyall-6f410db9 W.N. Jlanckas
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeegeHus o Bnagensue L3N M3K H B
3aBeHyIOH-IHH . Bnageney Kynewos H.B. T
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(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-2 CnocobeH k opraHu3aluy TEXHUYECKOro U MaTepUuaibHOro 00ecrevyeHus IKCITyaTauu
ABTOHOMHBIX SHEPTreTUYECKUX CUCTEM U UX DJIEMEHTOB
NJI-1 060cHOBBIBaET MOTPEOHOCTH B TEXHUYECKOM U MaTepUaIbHOM 00eCIIeUeHUN
AKCIUTyaTallid aBTOHOMHBIX YHEPTeTUYECKUX CUCTEM U X SJIEMEHTOB
NJI-2 ocyuiecTBisieT KOHTPOIb HOPM Pacxojia BCeX BUIOB SHEPrOPECYPCOB aBTOHOMHBIX
HSHEPreTUYECKUX CUCTEM U UX DJIEMEHTOB

2. I[IK-4 CnocoGeH k pa3paboTKe MEPOIIPUATHIN 1TO COBEPIICHCTBOBAHUIO TEXHOJIOTHUH
MPOU3BOJICTBA ABTOHOMHBIX YHEPTETUYECKUX CUCTEM U UX DJIEMEHTOB
NJI-1 BeimonHseT c6op, 00paboTKy, aHamu3 U 0000IIeCTBICHIE OTEYECTBEHHOTO U
MEXIYHAPOJHOTO OIbITa B 00JAaCTH MCCIIEIOBAHUM U Pa3padOTKH aBTOHOMHBIX
SHEPreTUYEeCKUX CUCTEM U UX IJIIEMEHTOB
NJI-2 ananmu3upyeTr HaydHYIO MPoOIeMaTHKy 00JIaCTH HCCIICIOBAaHUN U pa3paboTKu
ABTOHOMHBIX PHEPreTUYECKUX CUCTEM M UX IJIEMEHTOB
W JI-3 BBITOJIHSET YKCIIEPUMEHTHI 110 TTapaMeTpaM U XapaKTePUCTUKAM XUMHUIECKUX
PEaKTOPOB, TOIUIMBHBIX AIIEMEHTOB, SJIEKTPOXUMHUECKUX YHEPrOyCTaHOBOK, YCTAHOBOK
BOJIOPOJHON SHEPTETUKHU U X PJIEMEHTOB B COOTBETCTBUU C YCTAHOBJICHHBIMHU
MOJTHOMOYHSIMU

M BKIIFOYACT.
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanusaimu: [lucbmennas padbora
1. O6nactu npumenenus Bogopoaa (KonrpoasHas padora)
2. Xpanenuune Bogopona (KorrponsHas padota)
3. DnekTpoaHble noTeHuansl. JnekTpoautsl (KontponabsHas pabora)
4. Dnekrponus Bobl. TorusHbIE 351eMeHTs! (KoHTposbHas paboTta)

BPC aucuunjavHbl

8 cemecTp
Beca koHTpOIBHBIX MeponpHsITHii, %0
Nunekc KM- | KM- | KM- | KM-
Pa3nen muciuIuinebl KM: 1 5 3 4

Cpok KM: 4 8 12 13

DJIEKTPOJIN3 BOJIbI

DJIEKTPOJIN3 BOJIbI +

Hcnonp30BaHue BOJAOPOA B TOIUIMBHBIX 3JieMeHTaX. Jpyrue
CroCco0BI TPOM3BOJICTBA BOAOPO/IA.




Hcnonp3oBaHne BOIOPOAA B TOIUIMBHBIX AeMeHTax. [pyrue +
CHoco0BI MPOM3BOJICTBA BOAOPOAA.
TexHonoruu XxpaHeHusi BOAOPOaa
TexHonoruu XxpaHeHusi BOAOPOaa +
Hcnonp3oBanue Bo10poaa
Hcnonp3oBanue Bo10poaa +
Bec KM: | 25 25 25 25
$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud
BPC kypcoBoii padoTsl/mpoeKkTa
8 cemecTp
Beca koHTpOIBHBIX
MepOonpHUsITHH, %o
Pasznen nucnuninHel Nunekc KM-1 | KM-2
KM:
Cpox KM: 8 12
Pacuer GaTtapeu 31eKTPOTU3HBIX AIEMEHTOB Pa3INYHON IPOU3BOIUTEILHOCTH
Ha OCHOBE IIEJIOYHBIX, TBEPIOTIOIMMEPHBIX TUOO BHICOKOTEMIIEPATYPHBIX + +
AIEKTPOXUMHUYECKUX TPYIIIL.
OntuMu3anys SKCIUTyaTallMOHHBIX M KOHCTPYKTUBHBIX MTapaMETPOB, B KAUECTBE
GyHKIIMY ONTUMHU3AIUHU BBIOPATh yIeIbHBIE 3aTPAThl HA TPOU3BOJICTBO + +
BOJIOpOJa
Bec KM: 50 50




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
I1K-2 N-1nk-2 00OCHOBBIBACT | 3HATH: DNeKTpOoaHbIC TOTeHIIUATBI. DieKkTposnThl (KoHTposbHas padboTa)
NOTpeOHOCTH OCHOBHBIE TEPMHUHBI,
TEXHUYECKOM OTIpe/ICTICHUS ¥ TIOHSATHS
MaTepuaIbHOM (IpUMEHUTENBHO K

ABTOHOMHBIX

Hux 5JICMCHTOB

o0ecreyeHny dKCIUTyaTaluu

SHCPICTUUCCKHUX CHCTEM U

3JIEMEHTaM BOJAOPOIHON U
NMEKTPOXUMHUUYECKOI
SHEPreTHKH)

YMeTs:

paccYUThIBaTh TEXHUKO-
SKOHOMUYECKHE ITOKA3aTEIN
C LIEJIBIO UX MCIIOJIb30BAHMS
JUTSL TIPOEKTUPOBAHUS
JIEKTPOXUMHUYECKUX
SHEPIrOyCTaHOBOK
BOJIOPOJAHOU DHEPIEeTHKHU U
AKKyMYJIITOPOB

[1K-2 N/1-2nx-2

ABTOHOMHBIX

X 3JICMCHTOB

OCYIIECCTBIISIET
KOHTPOJIb HOPM  pacxojia
BCEX BHJIOB HEPTOPECYPCOB

OHCPIrCTUYCCKUX CUCTEM H

3HaTh:

OCHOBBI KOHCTPYKTUBHOT'O
BBIITOJIHCHU S
JSHEProyCTaHOBOK
BOJIOPOJIHOM SHEPreTHUKH,
(2MeKTPOIN3EPOB BOMBI,
TOIIJIMBHBIX 3JICMCHTOB,
CUCTEM XpaHEHUs BOJOPOA)
C LEJBI0 KOHTPOJISI HOPM

OnexTponaun3 Boabl. TomnuBHbIe 31eMeHThl (KoHTposabHas pabora)




pacxojia BCex BUJIOB
SHEPTOPECYPCOB

VYMeTh:

OCYIIECTBIISATH KOHTPOJIb
HOPM pacxojia BCEX BUJIOB
SHEPTOPECypPCOB
ABTOHOMHBIX
SHEPTEeTUYECKUX CUCTEM U
HUX 3JICMCHTOB

[1K-4 U-1nk-4+ BeIMONHSIET cOop, | 3HATH: Xpanenuune Bogopoaa (KourponpHas padora)
00paboTKy, aHaIn3 Y | ICTOYHUKH HAYyIHO-
0000111ECTBIIEHNE TEXHUYCCKON MH(pOpMaIIu
OTEYECTBCHHOTO U | (KypHaJbl, CAUTHI
MEXIyHApOJHOTO OmbITa B | IHTEpPHET) 10 BOAOPOIHOM U
00JacTH WCCIEAOBAHUN U | DICKTPOXHUMHUYCCKOM
pa3pabOTKW  aBTOHOMHBIX | DHEPTETHKE
OHEPreTHYECKUX CHUCTEM U | YMETh:
WX 2JIEMEHTOB aHAIIM3UPOBATH 3aPYOEIKHYIO
Y OTCYECTBCHHYIO HAyJHO-
TEXHUYECKYIO
nH(pOpMaIKIO B 00JIaCTH
BOJIOPOJIHOU U
BJIEKTPOXUMHUYECKOU
SHEPTeTHKU
[1K-4 N-2r1k-4 aHaJIM3HUpyeT | 3HaTh: Ob6nactu npumeHenus Bogopoaa (KonrponbHas padora)
HAYYHYIO npoOJieMaTuKy | mpoOJIeMbl CO3aHUS
00J1acTH  WCCIICIOBAaHUNA ¥ | DJIEMEHTHOU 0a3bl
pa3paboTKM  aBTOHOMHBIX | (3JEKTPOKATATH3ATOPBl U

OHCPIrCTUYCCKUX CUCTEM H
X 3JICMCHTOB

AIEKTPOJIUTHI) JUIS
pa3pabaTbIBaeMbIX
BOJOPOJHBIX
ANEKTPOXUMHUUYECKUX
TEXHOJIOTHN




VYMeTh:

paccYMTHIBaTh M aHATM3UPOB
aTb

AJIEKTPOXUMHUECKHUE TIPOIIEC
ChI B yCTaHOBKaX
BOJIOPOAHOM SHEPTETHKH, TIP
OBOAUTH MaTepI/IaJIBHBIG,
TEIJIOBBIC, THAPABINYCCKHEC
pacyeTsl
AICKTPOXUMHYCCKHUX
SHEPTrOYCTaHOBOK
Pa3IMYHOTO THIIA,
COCTaBJISITH MAaTEMaTHYECKIE
MOJICIIA U TIPOBOJIUTH
OIITUMHU3AIITUOHHBIC pacquLI
3JIEMEHTOB, OaTapei,
TE€HEPATOPOB U

NIEKTPOXUMUYECKUX
HYHEPrOyCTaHOBOK
I1K-4 NJ-3nk-4 BBITOJIHSAET | 3HATH! Xpanenune Bonoposa (KontponsHas pabota)
HKCIIEPUMEHTHI M0 | METOAMKY MPOBEICHUS O6nactu npumenenus Boaoposa (KontponsHas padora)
napameTpam U | MaTeMaTUYeCKUX
XapaKTePUCTHKAM HKCIIEPUMEHTOB TI0
XUMHUYECKHX PEaKTOpOB, | MapaMeTpaM U
TOTIITUBHBIX JJIEMEHTOB, | XapaKTEPUCTUKAM HCCIeye
AIIEKTPOXUMUYECKUX MBIX 0OBEKTOB
3HEPTOYCTAaHOBOK, YMeTs:
YCTaHOBOK BOJIOPOJIHOM | BBIMOJIHATH MaTeMaTUYECKHe
SHEPIreTUKU M MX AJIEMEHTOB | SKCTIEPUMEHTHI T10
B COOTBETCTBUU C | mapaMeTpam u
YCTaHOBJICHHBIMHU XapaKTEePUCTHKAM XHMHUYECK
HOJTHOMOYHSIMH UX PEaKTOPOB, TOITUBHBIX

JJIEMEHTOB,




QJICKTPOXUMHUYCCKUX
HHEProyCTaHOBOK,
YCTaHOBOK BOJOPOJIHOM
SHEPIreTUKU U UX JIEMEHTOB
B COOTBCTCTBHMU C
YCTaHOBJICHHBIMU
IIOJITHOMOYHUAMU




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. JaekTpoaHble MOTEHIHAJBI. DJIEeKTPOJUTHI

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJLHOro MeponpusaTus: Pabora BeIOMHSETCS MO OWieTam Ha
MIPAKTUYECKOM 3aHSATUU

Kpartkoe conep:xanue 3aganus:
Pabota opueHTHpOBaHa HA IPOBEPKY 3HAHUH B 00JIACTH 3JIEKTPOJIUTOB

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: OCHOBHEIC TEPMUHBI, 1.0mpenenuTh BBIXOJ IO TOKY BOJAOPOA, BELAEIEHHOTO
onpeeeHus i ITOHSATHS Ha 3JIEKTPO/JIC TIPU HOPMAITBHBIX YCIIOBUSX, €CITH 00beM
(MpUMEHUTENIBHO K  DJIEMEHTaM ero coctaBui 112 11 mpu MpOXOKIEHUU Yepe3 IEKTPOT
BOJIOPOJHOM u KOJIM4YECTBa 3JIeKTpuuecTBa, paBHoro 1000 A u.
AJIEKTPOXUMHYECKOM SHEPTCTHKH )

YMeTb: pacCUMTHIBaTh TEXHUKO- 1.V nenbHag anextponpoBoanocts 10 M pactsopa KOH
SKOHOMHMYECKHE  IIOKa3aTead C npu Temneparypax 0 u 60 oC cocrasiser,

LCIBI0 HWX HCIIOJB30BaHUS  JJISI coorBercTtBenHo, 0,27 u 1,07 Cm/cm. Paccuurars
MIPOCKTUPOBAHUS SHEPTHIO aKTUBAIIUHU TIPOBOIUMOCTH TaAKOTO PAcTBOpA.
ANEKTPOXUMUYECKHUX

SHEProyCTaHOBOK BOJIOPOTHOM

HHEPTeTUKHU U aKKYMYJISITOPOB

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-2. JaexTpouan3 Boabl. TonjimBHbIE 3JIeMEHTHI

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJLHOro MeponpusaTusa: PaGota BbImojHsETCS Mo OuieTam Ha
IIPAKTUYECKOM 3aHSATUU




KpaTkoe conep:kanue 3a1aHus:

Pabota opueHTHpoBaHa HA IPOBEPKY 3HAHUI B 00JIACTH SJIEKTPOJIU3a U TOTUIUBHBIX

9JICMCHTOB

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: OCHOBBI KOHCTPYKTHBHOTO
BBIIIOJIHEHUSL ~ DHEProyCTaHOBOK
BOJIOPOJTHOM SHEPTeTHKH,
(37eKTpOIN3EpPOB BOJIBI,
TOITMBHBIX ~ 3JIEMEHTOB, CHUCTEM
XpaHeHus: BOJOpPOJAa) C LENbIO
KOHTPOJSI HOPM pacxoja BCEX
BUJIOB DHEPTOPECYPCOB

1.Onpenenute ctangaptayro 3/1C BogopoaHo-

KHCIIOPOJHOTO TOIUIMBHOTO AJIEMEHTa, B KOTOPOM Tipu T’
298 K mpotekaer peakuus H2(r) + 1/202(r) = H20(k).

YMeTh: OCYIIECTBIATH KOHTPOIIb
HOPM  pacxoia BCEX  BHJOB
9HEPropecypcoB ABTOHOMHBIX
3HepF€TI/Iq€CKHX CUCTCM n nux
2JIEMEHTOB

1.0Onpenenure crangapTHYO MpoTuBo-2/[C
3JIEKTPOJIU3EPA BOJIbI, B KOTOPOM MPOTEKAET PEAKIIHs
H20(x) = H2(1) + 1/202(r) npu T=298K.

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenxa: 5

Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pEICHUs 3a/1a4

Ouyenxa: 3

Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€ IPEUMYILLECTBEHHO BBITIOJIHEHO

KM-3. Xpanenuue Boopoaa

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora
Bec konTposbHoro meponpusitusi B BPC: 25
IIpoueaypa mpoBeleHHsi KOHTPOJbLHOr0 Meponpusitusa: PaGorta BbINONHsAETCS 1Mo Ouieram Ha

MMPAKTUYCCKOM 3aHATHUHU

KpaTkoe cogep:kanune 3a1aHus:

PaboTa opueHTHpOBaHa Ha IPOBEPKY 3HAHUH B 00JIACTH XPaHEHUs BOJOPOIA

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: UCTOYHUKHU Hay4yHO-
TEXHUUYECKOHN uHpopMauu
(kypHanbl, caiitel MHTepHeT) 1o
BOJIOPOJTHOM u
AIEKTPOXUMHUYECKON SHEPTEeTUKE

1.J171s1 KaKuX TPOLIECCOB BOJOPO/T UCMOJIb3YETCS B
Hedrenepepabotke? [IpuBenuTe mpuMepsl peakIiuii

2.Kakum 00pa3oM BOJOPOJI IPUMEHSETCS B YHEPreTUKE?

VYMmeTs:

1.PaccunTaiite 06beM BOIOpOa, HAXOSIIHMIACS B
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aHAJM3UPOBATH 3aPYOCIKHYIO

¥ OT€YECTBEHHYIO HAyYHO-
TEXHUUYECKYIO

uH(pOpMAIIHIO B 00JIaCTH
BOJIOPOJIHOM u
AIEKTPOXUMHUYECKON SHEPIeTUKHU

METAUTIOTUAPUAHOM peakTope mpu temmneparype 250C,
ecii B peakTope HaxoauTcs ciuiaB LaNi5 B konuuecTse
3 kr. I3BeCTHO, UTO peaKkTOp 3aMO0JHEH HA MOJOBUHY
CBOEH EMKOCTH.

VYmers: BBINOJIHATD
MaTE€MaTU4eCKUe  IKCIIEPUMEHTHI
1o napaMmerpam "
XApPaKTCPUCTUKAM XUMHUUYCCKUX

PEaKTOpOB, TOIUIMBHBIX
JJIEMEHTOB,  JJIEKTPOXUMHUYECKUX
JHEProyCTaHOBOK, YCTaHOBOK
BOJOPOJHONM DHEPreTMKM U HX
JJIEMEHTOB B  COOTBETCTBUU C
YCTAaHOBJICHHBIMHW NOJITHOMOYUSAMU

1.B uem npeumyniecTBa 1 HEAOCTATKU XpaHEHUs
BOZIOPOJA B )KUJIKOM COCTOSIHUM?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyernmax: 50
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBHITIOJIHEHO

KM-4. O6s1acTu npuMeHeHus BOAOpPOAa

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJBLHOro MeponpusaTusa: PaboTa BbImonHsSeTCS Mo OuieTam Ha

MMPAKTUYCCKOM 3aHATUU

KpaTlcoe CoA€CpKaHME 3alaHUA:

PabGora OpUCHTHPOBAaHA Ha MMPOBECPKY 3HAHHUK B 00J1aCTH MPUMCHCHUA BOAOPOda

KoHTpoJibHbIE BONIpOCHI/3aJaHUSA:

3HaTh: poOIeMbI CO3/1aHHUS 1. JInsa kakux 1esei BOJOpOJI UCIIONB3YeTCs B
AJIIEMEHTHOU 6a3bl Metautyprun? [IpuBeaure npuMepsl peakui.
(371eKTpOKaTaIN3aTOPhI u

AIEKTPOJIUTHI) TUISt

pa3pabaTbIBa€MbIX BOJIOPOJHBIX

AIIEKTPOXUMUYECKUX TEXHOJIOTHH

3HaTb:  METOAMKY  IIPOBEICHUS 1./11s1 KakuXx 1eneil BOAOpOI UCIIOIB3YETCS B

MAaTCMATUYCCKUX JSKCIICPUMEHTOB I10

CTEKOJIBHOM M 2JIEKTPOHHOW MPOMBIIIJIEHHOCTH?
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napaMmerpam u [IpuBeauTe peakiy NpoueccoB AMUTAKCUU
XapaKTEPUCTUKAM UCCIEIYEMbIX KPUCTAJIJIOB KPEMHUSI.

00BEKTOB

YMmers: 1.B peakuuu paznoxenus arierona CH3COCH3 —
paccUMTHIBATh U AHAJIU3UPOBATH C2H4 + CO + H2 ¢ o0mum mopsiikoM, paBHbIM
ANEKTPOXUMHUYECKHUE MPOLECCHI B eIMHuIle, KoHCTaHTa ckopoctu K1=5-10-5 c-1.
YCTaHOBKax Omnpenenure konnentpanuto aretona (CH3COCH3) u
BOJIOPOJAHOM SHEPTETUKHU, TPOBOIUTH BOZIOPOJIa, CKOPOCTh peakiuu uepe3 1 yac u uepes 5
MaTepuaibHbIe, TEIJIOBHIE, 4acoB, €CJIM HavyaJibHasl KOHIICHTpAIUs alleToHa
TU/IPaBIMYECKUE pacuersl coctasisiia 0,2 Mob/1.

IIEKTPOXUMHUECKUX

SHEPrOyCTAHOBOK PA3JIMYHOTO THUIIA,

COCTaBIISITh MaTeMaTH4eCKHe

MOJIENH u MIPOBOJIUTH

ONTUMM3AIOHHBIE pacueTsl

AJIEMEHTOB, OaTapei, reHepaToOpOB U

AIEKTPOXUMHUECKUX

HYHEProyCTaHOBOK

Onucanne MKAJbI OIIEHUBAHHS:

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TIUYHO" BBICTABISETCS €CIIH 3aJaHue
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBIEHHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

8 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

1. 1.KaKkue OCHOBHblE PUNKO-XMMUYECKME NapaMeTPbl MIOHOOBMEHHOW MeMbpaHbl CYLLECTBEHHO
B/IMAIOT Ha XapPaKTEPUCTUKM INEKTPOXMMUYECKUX YCTPOMCTB C TBEPAONOMMEPHBIM 3N1EKTPOSIUTOM
(Tn3a)?

2. Yto npezacrasisier codoit MeMOpaHHO-31eKTpoAHbIH 010k (MDB) TIID? B yem paznuuue
MDBb 371eKTpOoSIU3HON SYEHKU U TOTUIMBHOTO 3JIeMEeHTa?

3.IIpoBeauTe MaTepHaIbHBIA U TEIUIOBOW pacyeT 3JIEKTPOJIU3HON OaTapeu ¢
TBEPAOMOIMMEPHBIM 3JIEKTPOIUTOM MOIIHOCTHIO 10 KBT.

IIpoueaypa nposenenust
[TpoBoauTcs B ycTHOM hopMe Mo OuiieTaM B BUAE MOATOTOBKH U U3JI0KEHUS Pa3BEPHYTOI'O OTBETA

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Maaukarop: NJ-1nx-2 000CHOBBIBAET MOTPEOHOCTH B TEXHUYECKOM U
MaTepHaIbHOM 00ECIIEUEHNH 3KCITyaTallud aBTOHOMHBIX SHEPreTUYECKHX CUCTEM U UX JIEMEHTOB

Bonpocsl, 3aganus
1.B yem npeumymiecTBa U HEAOCTATKH XpaHEHUS BOJOPOJIA B KUAKOM
COCTOSIHUH?
2.Kakue cocy/sl UCTIONIB3YIOTCS MIPH XpaHEHUH ra3000pa3HOro BOJI0po/a Mo AaBIeHUEM?
3.B 1eM 3akirovaeTcsi TIIaBHBIA HEJOCTATOK XPaHEHHsI ra3000pa3HOro BOIOPOIA 1O/
JIaBIeHUEM?
4.Kakue OCHOBHBIE BH/IbI 3JIEKTPOIN3EPOB BbI 3HaeTe? B uem nx ocobeHHOCTH?
5.Kakum 06pazom BOJOPO MOKHO UCIOIB30BATh HA TPAHCIIOPTE U B aBUALUU?

Martepuanbl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.Paccunraiite 00eM BOJIOPOAA, HAXOISIMIUNACS B METAITIOTHAPHUTHOM PEAKTOPE MPHU
temriepatype 250C, ecnu B peaktope HaxomauTcs cruiaB LaNiS B konmuectse 3 kr. M3BecTHO,
YTO peakTop 3aroJHEH Ha IOJIOBUHY CBOEH €MKOCTH.
Bepnpniii orer: 230 1 H2

2. Komnerenuust/Muaukarop: M/1-2nk-2 ocynecTBiaseT KOHTPOJIb HOPM PacXoja BceX BUIOB
YHEPTOPECYPCOB ABTOHOMHBIX IHEPTETUUECKUX CUCTEM M MX DJIEMEHTOB

Bonpocsl, 3aganus
1.Kak onpenenserca DJIC? Uto Takoe TepmoneriTpanbpHas 3(C?
Kakyto 3aBucumMocTs xapakrepusyet ypaBHeHue Hepacra? Kak oHO BbITIsiauT?
2.Kak BeIrsauT popmyina oobennHeHHOT0 3akoHa Dapanes? OObSICHUTE, KAaKUE BEIMYUHBI B
Hee BXOAAT. /{151 KakuX pacueToB MPUMEHSETCS YKa3aHHbIN 3aKOH?
3.B 4eM npenmMyIiecTBa U HEIOCTAaTKK TaKUX HOCUTENEN, KaK HAHOMAaTEPHUabl, OJUMEPHbBIC

MaTepuanbl?
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4.HazoBuTe XKUIKKE HOCUTEIN BOoOpoia. KakuMu mpenmyiiecTBaMu U He1I0CTaTKaMH OHU
oOnamaroT?

5.Kakumu npeumyIecTBaMu ¥ HeJJOCTaTKaMH KaK HOCHUTENb BOJAOPO/Ia 00IaJal0T aMHIbI?
6.Ha xakue BUbI 1€TAT NpOCThie TUAPUALI? B yeM ux otnuyus?

7.Kakum OCHOBHBIM TPEOOBAHUSM JIOJDKHBI YIOBIETBOPSATH HOCUTEIH BOAOPOaa?

8.Uto Takoe opro-napa-koHBepcus Bojopoaa? Kakum o6pa3zom oHa BIusSeT Ha
AKCIUTyaTaIMIO0 CUCTEM XPAHEHUS KUIKOTO BOj0poia?

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.Onpenenute crangapTHyto npotuBo-I/1C anekTpoinsepa Bosibl, B KOTOPOM IIPOTEKAET
peaxkuuss H20(x) = H2(r) + 1/202(t) mpu T=298K.
Bepnpiii otBet: 1,229 B.

3. Komnerenuusi/Unaukarop: U/I-1nk-4 BeimosHsieT cO6op, 00paboTKy, aHAIN3 B 0000IIEeCTBICHNE
OTEUYECTBEHHOT'O U MEX/YHAPOIHOTO OIBITa B 00JIACTH MCCIEAOBAHUN U pa3pabOTKH aBTOHOMHBIX

OHECPICTHYCCKUX CUCTEM U UX 3JICMCHTOB

Bomnpocel, 3axanus
1.Paccunraiite 3/1C KuCIOPOIHO-BOJOPOIHOTO TOIUIMBHOTO AJIEMEHTA MpU paboueit
temriepatype 250 C, pH=10 u oTHOCHTEIBHBIX MAPIUATBHBIX AaBiICHUSIX razoB pH2=p02
=10.
2.Paccuntaiite TeopeTruecku BO3MOXKHYIO SHEPTUIO, KOTOPYIO MOKHO TIOJyYUTh B
BOJIOPOJHO-KHCIIOPOJIHOM 3JiIeMeHTe Ipu c.c. 1 298 K B pacuere Ha 1 monp O2.
3.Paccuuraiite MakcumaiibHOE BpeMsi pabOThl KUCIOPOIHO-BOJOPOIHOTO TOIUIMBHOIO
3JIEMEHTA TIPH MOCTOSTHHOM ToKe pa3psaaa 0,27 A mpu UCXOTHOM HAJIMYWU B OayutoHax 11,2 i
BOZOpOAA U 5,5 11 KHCIIOpOAa.
4. Paccuuraiite TeopeTnuecku BO3MOKHOE KOJIMYECTBO 3IEKTPUUECTBA, KOTOPOE MOKHO
MIOJIyYUTh B BOJIOPOAHO-KUCIOPOIHOM 3jeMeHTe pu c.c. 1 298 K B pacuere Ha 1 monb O2.
5.Paccunraiite 00bem kucnopoza ( H.y.), HEOOXOTUMBII /Ui 5 4 pabOTHI BOJIOPOIHO-
KHCIJIOPOJTHOTO AJIEMEHTA, Pa3psKaroIierocsi HempepbIiBHBIM TokoM 0,1 A.
6.1IpuBenuTe NpuMepsl peaklMii THAPUPOBAHUS HETIPEAECIbHBIX YIIEBOJIOPOIOB,
reTepOLMKIMYECKUX OPTaHUYECKUX COEeTMHEHUI
7.113 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOMT 3JIEKTPOJIU3HAS siueika?
Kaxue matepuaiibl HCIIONB3YIOTCS ISl U3TOTOBJIEHUS! KOMIIOHEHTOB 3JIEKTPOIU3EPOB
¢ TII9?
8.Kakue daxrtops! Baustor Ha papaneeBckuit KIT/1?
9.M3 Kxakux KOMIIOHEHTOB CKJIAJIbIBAETCSl HaIpsKeHUe AnekTponusa? Kakosa ux npupona?

Matepuaibl 1/151 IPOBEPKH 0CTATOYHBIX 3HAHUM
1.Onpenenute cranaaptHyo 2/1C BOgOPOIHO-KUCIOPOAHOTO TOIUIMBHOTO 2JIEMEHTA, B
kotopoMm nipu T 298 K mpotekaer peakuus H2(r) + 1/202(r) = H20(x).
Bepnpiii otBet: 1,229 B.

4. Komnerenuust/Uuaukarop: NJ{-2nk-4 ananmu3upyer HaydHyIO poOJIeMaTHKy 00J1acTi
UCCIIeIOBaHUN U pa3pabOTKU aBTOHOMHBIX SHEPreTHUECKUX CUCTEM M UX JIIEMEHTOB

Bonpocsl, 3aganus
1.Kakum 00pa3oM BoJOpO/] MPUMEHSETCS B SHEPreTUKe?
2. /1151 KaKuX MPOLIECCOB BOJIOPOJ UCIIONIb3YyeTcs B HeTenepepadoTke? [IpuBenuTe npumepsl
pEeaKuui.
3.IlpuBeanTe peakiuio NPOU3BOACTBA MeTaHoa. J[JIs KaKuX 1eyiell HCTIO0Ib3yI0T METaHO?
4.1Ipon3BOACTBO KaKOro MPOAYKTa XMMUYECKON IPOMBILUIEHHOCTH SBJIIETCS OCHOBHBIM
notpedutenem Bogopoaa? [IpuBennure OCHOBHYIO PEAKITHIO.
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5. 1514 Kakux Lesine BoJOpOol UCHOIb3YETCS B XUMUYECKONW TPOMBIIITIEHHOCTH ?
6.PaccuuTtaiite TeopeTnuecku BO3MOXKHOE KOJIUYECTBO JIEKTPUUECTBA, KOTOPOE MOKHO
IIOJIyYUTh B BOJIOPOAHO-KUCIOPOIHOM 3j1eMeHTe pu c.c. 1 298 K B pacuere Ha | monb H2.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Y nenpuas snexrponpoBoaHocts 10 M pactsopa KOH npu remneparypax 0 u 60 oC
COCTaBIISIET, cCOOTBETCTBEHHO, 0,27 1 1,07 Cm/cM. PaccunTaTh 23HEPTUIO aKTUBALIUH
MPOBOJIMMOCTH TAKOT'O PacTBOpa
Bepwnsriii otBeT: 17,3 kJI>k/MOJIb.

5. Komnerenuust/Muaukarop: M/1-3nk-4 BBIIOIHAET SKCIEPUMEHTSHI 110 TApaMeTpaM U
XapaKTepUCTHKaM XMMHUYECKHX PEAKTOPOB, TOIUIMBHBIX 3JIEMEHTOB, JIEKTPOXUMUYECKUX
HHEProyCTAHOBOK, YCTAHOBOK BOJIOPOJIHOM HEPTETUKH U UX JIEMEHTOB B COOTBETCTBHUH C
YCTAHOBJICHHBIMH ITOJIHOMOYUSMU

Bomnpocel, 3axanus
1.Kakue ocHOBHBIE CIOCOOBI XpaHEHHS Ta3000pa3HOro BOJ0poaa Bl 3HaeTe? B uem ux

ocobeHHocTu?

2. 15151 KaKkuX Leel BOJIOPO] HCIIOIB3YETCsl B CTEKOJIBHOM U 3JICKTPOHHOM MPOMBIIUICHHOCTH?
IIpuBenuTe peakuuy MPOLECCOB AIMUTAKCUN KPUCTAINIOB KPEMHHMS

3.J1ns1 KaKuX 1esied BOJOPO/ UCIIOb3yeTcsl B MeTaiuTypruu? [IpuBenuTe mpuMephbl peakiuii

Martepuaibl A5 NPOBEPKH OCTATOYHBIX 3HAHUH
1.0OnpenenuTs BHIXO IO TOKY BOJOPOAA, BBICIEHHOIO Ha 3JIEKTPOJIE TPH HOPMAJIbHBIX
YCIIOBUSIX, €CIM 00beM ero cocTaBui 112 j1 mpu NpoXoKJI€HUU uepe3 3JIEKTPOJ] KOJINYeCTBa
anekTpudecTBa, paBHoro 1000 A 4.
Bepusrii otet: 26,8 %

II. Onucanue wikanvt oueHuganus

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuku 6bInoaHeHus 3nanus: Pabora BHIOIHEHA B paMKax "TPOJABUHYTOTO'
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHHH

'

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a30Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTn MaTepuaia ectb He3HAUYUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyernmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIMOTHEHA B paMKaXx "MoporoBoro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BHITIOJTHEHA BEPHO. HA BOIPOCHI YTITYOJEHHOTO YPOBHS

1I1. IIpaguna évicmaesnenusn umo2o60i OYeHKU no Kypcy

Onenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW» Ha 0cHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

8 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

BBICTYIIJICHUC CTYACHTA IO TCMC U PE3yJibTaTaM pa6OTBI OTBCTBI HAa BOITPOCHI 4JICHOB KOMUCCHUHU, B
KOTOPYIO BXOIAT MPCIIoaaBaTCIn AUCHUILIINH HpO(beCCI/IOHaJ'IBHOFO OHUKIIa

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8vlnoiHeHus sHanus: PaboTa BbIIONIHEHA B paMKaX "MPOJABUHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vlnoainenus 3nanus: PaboTa BeinmojHeHa B pamkax "0a3oBoro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu matepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHsi. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaibHO-PEHTHMHIOBOM cHUCTEME AJis
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHOM COCTaBIISIFOIIMX.

16



