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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 CniocobeH k opraHu3aluu TEXHUYECKOro U MaTepuaibHOro 00ecrevyeHus IKCITyaTauu
ABTOHOMHBIX SHEPTreTUYECKUX CUCTEM U UX JIEMEHTOB
NJI-1 060cHOBBIBaET MOTPEOHOCTH B TEXHUYECKOM U MaTepUaIbHOM 00eCIIeUeHUN
SKCIUTyaTallid aBTOHOMHBIX YHEPTeTUYECKUX CUCTEM U MX SJIEMEHTOB
NJI-2 ocyuiecTBisieT KOHTPOIb HOPM Pacxojia BCeX BUIOB SHEPrOPECYPCOB aBTOHOMHBIX
HSHEPreTUUYECKUX 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, aHaIu3 U 0000IIeCTBICHINE OTEYECTBEHHOTO U
MEXIYHAPOHOTO OIBITa B 00JIACTH MCCIIEIOBAHUN U pa3padOTKH aBTOHOMHBIX
SHEPreTUYEeCKUX CUCTEM U UX IJIIEMEHTOB
NJI-2 ananmu3upyeTr HaydHYIO MPoOIeMaTHKy 00JIaCTH HCCIICIOBAaHUN U pa3paboTKu
ABTOHOMHBIX PHEPreTUYECKUX CUCTEM U MX JJIEMEHTOB
W JI-3 BBIOJHSET YKCIIEPUMEHTHI 110 TIapaMeTpaM U XapaKTePUCTUKAM XUMHIESCKHX
PEaKTOPOB, TOIUIMBHBIX AIIEMEHTOB, SJIEKTPOXUMHUECKUX YHEPrOyCTaHOBOK, YCTAHOBOK
BOJIOPOJHON SHEPTETUKHU U X PJIEMEHTOB B COOTBETCTBUU C YCTAHOBJICHHBIMHU
MOJTHOMOYUSIMU

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 3HAHUI B 00JIACTH 3JIEKTPOJIUTOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHEIC TEPMUHBI, 1.0mpenenuTh BBIXOJ IO TOKY BOJAOPOA, BELAEIEHHOTO
onpeeeHus i ITOHSATHS Ha 3JIEKTPO/Ie TPH HOPMAJIbHBIX YCIIOBUSIX, €CIIH 00BEM
(MpUMEHUTENIBHO K  DJIEMEHTaM ero coctaBuia 112 11 mpu MpOXOXKIAECHUU 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

OSHEPTeTUKHU 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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-2. JaekTposm3 Boabl. TomJIMBHBbIE 3JIEMEHTbI

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora




Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25
IIpoueaypa mpoBeneHHsi KOHTPOJbLHOr0 Meponpusitusa: Pabora BbINONHSAETCS MO OuiieramM Ha
MMPAKTUYCCKOM 3aHATUHU

Kparkoe conep:xanue 3aganus:
Pabota opreHTHpOBaHA HAa MPOBEPKY 3HAHUN B 00JIACTH AJICKTPOJIN3A U TOTLTUBHBIX

3JICMCHTOB

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBBI KOHCTPYKTHBHOTO 1.0Onpenenute cranaaptayto I/1C BogopoHO-
BBIMIOJTHEHHUSI  DHEPTrOyCTaHOBOK KHCIIOPOJHOTO TOIJIMBHOTO AJIEMEHTA, B KOTOPOM Tipu T’
BOJIOPOJAHOU JHEPreTUKH, 298 K mpotekaer peakuuss H2(r) + 1/202(t) = H20(x).
(97K TPONIH3EPOB BOJIbI,

TOIUIMUBHBIX 3JIEMEHTOB, CHCTEM
XpaHEHUs BOAOPOJA) C LEJbIO
KOHTpOJISI HOpPM pacxoja BCex
BUJIOB SHEPTOPECYPCOB

YMeTh: OCymIECTBISITh KOHTPOJIb 1.0Omnpenenure crangapTHyo npoTuBo-/C

HOPM  pacxoja BCEX  BHJOB ANEKTPOIU3epa BOJIbI, B KOTOPOM MPOTEKAET PeaKius
YHEPropecypcoB ABTOHOMHBIX H20(x) = H2(r) + 1/202(r) mpu T=298K.
SHEPreTUYeCKUX CHCTeM U HX
9JIEMEHTOB

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHHUS 3a1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITH 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-3. Xpanenuue Boaopoaa

®opmbl peaausanun: [lucpmennas pabora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mpoBeleHHsi KOHTPOJbLHOr0 Meponpusitus: Paborta BbINoNHAETCS 1Mo Ouieram Ha
MIPaKTUYECKOM 3aHATHU

Kpartkoe cogep:xkanue 3aiaHuA:
Pabota opueHTHpOBaHa HAa MPOBEPKY 3HAHUI B 00JIACTH XPAaHEHUS BOAOPOIA
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KoHTpoJibHbIE BONIPOCHI/3aJaHHSA:

3HaTh: HMCTOYHUKHU HAY4YHO-
TEXHUYECKOH uHbopMauu
(kypHanbl, caiitel MHTepHeT) 1o
BOJIOPOJIHOM u
AIEKTPOXUMUYECKOU SHEPTeTUKE

1./l KakuX MpOLIECCOB BOJOPO UCIIOJIb3YETCS B
Hedrenepepadborke? [IpuBeauTe mpuMepsl peakiuit
2.KakuMm 00pa3oM BOJOpOJI IPUMEHSIETCS B SHEPTETUKE?

YMmersb:

aHAJM3UPOBATH 3apyOESIKHYIO

U OTCUECTBCHHYIO Hay4yHO-
TEXHUYECKYIO

nHpopMaIuoo B 00JaCTH
BOJIOPOJIHOM u
ANEKTPOXUMHUYECKON SHEPTETHKH

1.Paccuuraiite 00beM BOIOPO/IA, HAXOISAIIUNACS B
METaJUIOTHAPUIIHOM peakTope rnpu temmeparype 250C,
eciM B peakTope Haxonutes criaB LaNi5 B komudecTBe
3 kr. 3BecTHO, UTO peaKkTop 3arojJHEH Ha MOJOBUHY
CBOEU €MKOCTH.

YMeTn: BBITIOJTHSATH
MaTeMaTUYeCKHEe  AKCIICPUMEHTHI
10 rnapameTpam H
XapaKTePUCTUKAM XUMHUYECKUX

pPEaKkTopOB, TOIJIMBHBIX
9JIEMEHTOB,  AJICKTPOXUMUYECKHUX
YHEProyCTaHOBOK, YCTaHOBOK
BOJIOPOJHOM DSHEPreTHKH H HX
9JIEMEHTOB B COOTBETCTBHH C
YCTaHOBJICHHBIMU TOJTHOMOYHSIMH

1.B uem npeumymiecTBa U HEJOCTATKU XPaHECHUS
BOJIOPO/Ia B )KUIKOM COCTOSIHUU?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME WIIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

Ouyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BHICTABIIAETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO

KM-4. O6s1acTu npuMeHeHHus1 BOAOPOAa

®opmbl peanausanuu: [lucbMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJBLHOro MeponpusaTusa: PaGoTa BbImonHsAETCS MO OuieTam Ha

MMPAKTUYCCKOM 3aHATUU

KpaTKOE CoA€cpKaHME 3alaHUA:

PaGora OpUCHTHPOBAHA HA MMIPOBEPKY 3HAHHUH B 00J1aCTH IMPUMCHCHUA BOAOPOda
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: poOIeMbI CO3/1aHHUS 1. Jlns xakux 1eneil BOIOPOA UCIIONIb3YETCs B
3JIEMEHTHOMN 0a3bl Metaiutypruun? [IpuBeaurte npuMepsl peakiiui.
(37eKTpOKaTaIN3aTOPBI u

3JIEKTPOJIUTHI) TUIS

pa3zpabaThIBaeMbIX BOJOPOIHBIX

AIEKTPOXUMHUUYECKUX TEXHOJIOTUI

3HaTh:  METOJMKY  IIPOBEICHUS 1./1ns1 kakux 11eeil BOOOpO.I UCIIOIB3YETCS B
MaTeMaTUYECKUX IKCIIEPUMEHTOB IO CTEKOJIbHOM U 3JIEKTPOHHOU MPOMBIIIJICHHOCTH?
napaMmerpam u [IpuBeauTe peakiyu NpoLeccoB AMUTAKCUU

XapaKTePUCTHUKAM HCCIICAYEMbIX
00BEKTOB

KpUCTAJJIOB KPEMHUS.

VYMeThb:
pPacCUMTHIBATH U AHAJIM3UPOBATH
3JIEKTPOXUMHYECKHUE TIPOIIECCHI B

1.B peaknuu pasnoxkenus anerona CH3COCH3 —
C2H4 + CO + H2 ¢ o0muM nopsiiKoM, paBHBIM
eInHuIle, KOHCTaHTa ckopoctu K1=5-10-5 c-1.

yCTaHOBKax Onpenenure koHueHTpauuto anerona (CH3COCH3) u
BOJIOPO/IHOM PHEPTETUKH, TPOBOJUTH BOJIOPOZA, CKOPOCTh peakiuy uepe3 1 gac u uepes 5
MaTCpHaJIbHBIC, TCIIJIOBBIC, 4acCoB, €CJIM HaYaJIbHAasA KOHLICHTpAalKA all€cTOHA
THPABINYECKUEC pacyeTsl cocrasisiia 0,2 MOJIb/1I.

SJICKTPOXUMHNYCCKUX

SHEProyCTAaHOBOK PA3JIMYHOTO THUIIA,

COCTaBJIATh MaTeMaTHIECKUE

MOJICIIH u POBOANTH

OINITUMHN3AIITMOHHBIC pacuCThL

3JIEMEHTOB, OaTapeii, TeHepaTopoB U

SJICKTPOXUMHNYCCKUX

SHEProyCTaHOBOK

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5

Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHkKa "Xopoo" BHICTaBISETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO

12




COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

8 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

1. 1.KaKkue OCHOBHblE PUNKO-XMMUYECKME NapaMeTPbl MIOHOOBMEHHOW MeMbpaHbl CYLLECTBEHHO
BAMAIOT Ha XapaKTEPUCTUKMN SNEKTPOXMMMYECKUX YCTPOICTB C TBEPAOMNOANMEPHbIM 31EKTPONUTOM
(Tn3)?

2. Yto npexacrasisier 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 1o OuiieTaM B BUAE MOATOTOBKH U U3JI0KEHUS Pa3BEPHYTOIO OTBETA

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

1. Komnerenuusi/Maaukarop: NJ-1nx-2 000CHOBBIBAET MOTPEOHOCTH B TEXHUYECKOM U
MaTepHaIbHOM 00ECTIEUEHNH SKCILTyaTallud aBTOHOMHBIX 3HEPIreTUYECKHX CUCTEM U UX JIEMEHTOB

Bonpocsl, 3aganus
1.B yem npeumymiecTBa U HEAOCTATKH XpaHEHUS BOJOPOJIA B KUAKOM
COCTOSIHUH?
2.Kakue cocyzpl UCTIONB3YIOTCS IIPH XpaHEHUH T'a3000pa3HOro BOJOPO/Ia MO 1aBJIeHUEM?
3.B 4eM 3akirovaeTcs TIaBHBIA HEJOCTATOK XPAaHEHHs ra3000pa3HOTo BOIOPOIA IO/
JIaBIeHUEM?
4.Kakue OCHOBHBIE BH/IbI 3JIEKTPOIN3EPOB BbI 3HaeTe? B uem nx ocobeHHOCTH?
5.Kakum 06pa3om BOJOPOJ MOXKHO UCIOIB30BATh HA TPAHCHIOPTE U B aBHALUU?

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 3aroJHEeH Ha TIOJIOBUHY CBOEH EMKOCTH.
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 xapakrepusyetr ypaBHenue Hepacra? Kak oHo BeIrisiaut?
2.Kak BeIrsauT popmyina oobennHeHHOT0 3akoHa Dapanes? OObSICHUTE, KAaKUE BEIMYUHBI B
Hee BXOAAT. /{151 KakuX pacueToB MPUMEHSETCS YKa3aHHbIN 3aKOH?
3.B yeM npenmyIiecTBa U HEIOCTATKY TaAKUX HOCUTENEN, KaK HAHOMAaTEPHUabl, OJTUMEPHbBIE

MaTepuanbl?
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4. Ha3oBuTe ®KUAKUE HOCUTENH BoJIopoaa. Kakumu npenMyiiecTBaMu U HEJOCTaTKaMU OHU
oOnamaroT?

5.Kakumu npeumyIecTBaMu ¥ HeJJOCTaTKaMH KaK HOCHUTENb BOJAOPO/Ia 00IaJal0T aMHIbI?
6.Ha xakue BUBI I€TAT NPOCThIE TUAPUABI? B yeM ux oimums?

7.Kakum OCHOBHBIM TPEOOBaHUSAM JIOJKHBI YAOBIETBOPSATH HOCUTEIH BOJOpO a7

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-/1C anexTposnsepa Bosibl, B KOTOPOM NPOTEKAET
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
OTEUECTBEHHOT'O U MEX/IYHAPOIHOTO OIBITa B 00JIACTH MCCIEIOBAHUHN U pa3pabOTKU aBTOHOMHBIX

OHECPICTHYCCKUX CUCTEM U UX 3JICMCHTOB

Bomnpocel, 3axanus
1.Paccunraiite 3/1C KUCIOPOIHO-BOJOPOIHOTO TOIUIMBHOIO AJIEMEHTA Ipu 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 BpeMsl pabOThl KUCIOPOIHO-BOJOPOIHOTO TOIUIMBHOIO
3JIEMEHTA TIPH MOCTOSTHHOM ToKe pa3psiaa 0,27 A mpu UCXOJHOM HaIMYWKU B OayutoHax 11,2 i1
BOZOpOAA U 5,5 11 KHCIIOpOAa.
4.PaccuuTaiite TeopeTH4ecKl BO3MOXKHOE KOJIHUECTBO JIEKTPUUECTBA, 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 BOJIOPOJIHO-
KHCIJIOPOJTHOTO AJIEMEHTA, Pa3psKaroIierocsi HempepbIiBHBIM TokoM 0,1 A.
6.IIpuBenuTe npuMepsl peaklvii TMAPUPOBAHUS HETIPEIEIbHBIX YTIEBOAOPOIOB,
reTepOLMKIMYECKUX OPTaHUYECKUX COEeTMHEHUI
7.113 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOMT 3JIEKTPOJIU3HAs sueiika?
Kaxue matepuaiibl HCIIONB3YIOTCS ISl U3TOTOBJIEHUS! KOMIIOHEHTOB 3JIEKTPOIU3EPOB
¢ TII9?
8.Kakue daxrtops! Baustor Ha papaneeBckuit KIT/1?
9.13 xakux KOMIIOHEHTOB CKJIa/IbIBAETCS HampshKeHHe dekTponu3a? KakoBa ux mpuponaa?

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

4. Komnerenuust/Uuaukarop: NJ{-2nk-4 ananmu3upyer HayqHYyI0 TpoOIeMaTHKy 00JacTi
UCCIIeIOBaHUN U pa3pabOTKU aBTOHOMHBIX SHEPreTHUECKUX CUCTEM M UX JIIEMEHTOB

Bonpocsl, 3aganus
1.Kakum oOpa3oM BOAOPO MPUMEHSIETCS B DJHEPTreTUKe?
2.J1)1 KaKuX MPOIIECCOB BOJIOPOJI UCIIONIB3YyeTCs B HedTenmepepadoTke? [IpuBeauTe mpumepbl
pEeaKuui.
3.IlpuBeanTe peakiuio NPOU3BOACTBA MeTaHoa. J[JIs KaKuX 1eyiell HCTIO0Ib3yI0T METaHO?
4.1Tpou3BOACTBO KAKOT'O MPOIYKTa XUMUYECKON POMBIIIIEHHOCTH SIBJIIETCS OCHOBHBIM
noTpedutenem Bogopoaa? [IpuBenure OCHOBHYIO PEAKITUIO.
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5. 1514 Kakux Lesne BoJopol UCHOIb3YETCS B XUMUYECKON TPOMBIIITIEHHOCTH?
6.PaccuuTtaiite TeopeTnuecku BO3MOXKHOE KOJIUYECTBO JIEKTPUUECTBA, KOTOPOE MOKHO
IIOJIyYUTh B BOJIOPOAHO-KUCIOPOIHOM 3j1eMeHTe pu c.c. 1 298 K B pacuere Ha | mons H2.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1. Y nenpuas snexrponpoBoanocts 10 M pactBopa KOH npu temneparypax 0 u 60 oC
COCTaBIISIET, cCOOTBETCTBEHHO, 0,27 1 1,07 Cm/cM. PaccunTaTh 23HEPTUIO aKTUBALIUH
MPOBOJIMMOCTH TAKOT'O PacTBOpa
Bepwnsriii otet: 17,3 kJIk/MOIIb.

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

Bomnpocel, 3axanus
1.Kakue ocHOBHBIE CIOCOOBI XpaHEHHS Ta3000pa3HOT0 BOAOPO/Ia Bbl 3HaeTe? B yem ux
ocobeHHocTu?
2.J1nst KaKuX 1e7eil BOJOPO/I UCTIONB3YETCS B CTEKOJIBHON U 3JIEKTPOHHOM MPOMBIILIIEHHOCTH ?
IIpuBenuTe peakuuy MPOLECCOB AIMUTAKCUN KPUCTAINIOB KPEMHHMS
3.Jmst kakux 1emneit BoJopo.1 uCnoibp3yeTcs B Metautypruu? [lpuBenure npumepsl peakuuii

Martepuanbl 115 NPOBEPKH OCTATOUYHBIX 3HAHUM
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 wikanvl oueHuganus

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHHH

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: Pabota BeinmogHeHa B pamkax "0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTn MaTepuaia ectb He3HAUYUTEIbHbIE
HE/IOCTAaTKU

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

Oyenka: 2
Onucanue xapaxmepucmuxu 8binoiHeHus 3nanus: Pabora He BBITOJIHEHA WX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO

1I1. Ilpasuna évicmasienus umoz2080ii OYEeHKU no Kypcy

OI_ICHKa OIPEACIIACTCA B COOTBCTCTBHUU C IlonoxxenueM o 6aHHLHO-peﬁTHHFOB0f/'I CHUCTEMC JJIA

cryneatoB HUY «MDOW» Ha 0OCHOBaHWM CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISTFOIINX.



JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

8 cemecTp

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

BBICTYIIJICHUC CTYyACHTA IO TCMC U PE3YyJibTaTaM pa6OTBI OTBCTHI HA BOIIPOCHI YJICHOB KOMUCCHUU, B
KOTOPYIO BXOIAT MPCIIoaaBaTCIn AUCHUILIINH HpO(beCCI/IOHaJ'IBHOFO OHUKIIa

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 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 6blnoainenus 3nanus: PaboTa BeIojHeHa B paMKax ""0a30Boro"
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 BeINoJIHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BHIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaenenus umo2o60i OUEeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OalIbHO-PEHTHHIOBOM CHCTEME AJIS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.
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