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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-1 CniocoOeH BBINOIHATH pa3padOTKy U MOJEPHU3ALMIO OOBEKTOB TEIUIO3HEPIreTUKH U
TEIUIOTEXHHUKH C YI€TOM COBPEMEHHBIX IPOOJIEM TETIOIHEPTETUKH, IKOJIOTHYECKON
0€30I1aCHOCTH U C TEXHUKO-3KOHOMHUYECKUM OOOCHOBAHUEM NIPUHUMAEMBbIX PELLICHUN

N/I-1 BeimonHsgeT aHaan3 COBPEMEHHBIX MTPOOJIEM TEIUIOOHEPTEeTHKH U TeTNIOTEXHUKU

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. Cuctembl Ha TOIUTMBHBIX 3JeMeHTaxX U ux npuMmeHenue (TectupoBanue)
2. TornnmuBHbIe 31eMeHTHI (TecTupoBaHue)
3. XapakTepuCTUKH TOILTUBHBIX 37ieMeHTOB (KoHTposnbHas pabora)

BbPC nucuuninHbl

2 cemecTp
Beca KOHTpOIBHBIX MEPOTIPUATHIA,
%
Paznen nucturmuHb HNunexc KM-1 | KM-2 | KM-3
KM:
Cpox KM: 5 10 15
TonnuBHBIE 271EMEHTHI
THIIBI TONJIMBHBIX 3JIEMEHTOB +
XapaKTepUCTUKU TOIUIMBHBIX 3JIEMEHTOB
Tepmoannamuka, 3¢ (HEeKTUBHOCTD U pealbHbIE XapaKTEePUCTUKU PadOThI +
TOIUIMBHBIX YJIEMEHTOB.
CucreMbl Ha TOTJIUBHBIX 3JIEMEHTaX U UX IPUMEHEHUE
MonenrpoBaHie TOIUIMBHBIX 3JIEMEHTOB +
KoHcTpyKIuu cucteM TOITMBHBIX JIEMEHTOB U UX MPUMEHEHHE. +
Bec KM: | 35 32 33

$06m1as gacts/Jy1s1 MPOMEKYTOIHOM aTTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N-1nka Brinonnsier | 3HaTh: TomuBHbIe 31eMeHTHI (TecTupoBanue)
aHanu3 COBPEMEHHBIX | OCHOBBI MATEMaTHYECKOTO XapakTepuCTUKH TOILTMBHBIX AseMeHToB (KoHnTponbHas paboTa)

npo0JieM TEeMJI03HEPreTUKU
Y TEIUIOTEXHUKH

aHanu3a
o01111e 3aKOHOMEPHOCTH
XUMHAYECKHX TPOIIECCOB B
BOJIOPOJIHBIX
ANEKTPOXUMUYECKUX
cucremMax

OCHOBHBIE TEPMUHBI,
OTIpeJIeJIEHUS U MTOHATUS B
o0acTu BOAOPOIHOM 1
NIEKTPOXUMUYECKOH
SHEPTeTUKH; TIPUHIIHIT
JeMCTBUS M OCHOBBI
KOHCTPYKTHBHOTO
BBINOJIHEHUS
AIEKTPOXUMUIECKUX
9HEProyCTaHOBOK

YMers:

MPEJCTABIATH PE3YIbTATHI
BBITIOJTHEHHOU paboThI
paccuuThIBaTh U
aHAJIM3UPOBATh MMAPAMETPHI
NEKTPOXUMUYECKUX
HHEPrOyCTAHOBOK HAa OCHOBE

Cuctembl Ha TOTUIMBHBIX AJIeMeHTax U ux npumeHenue (TectupoBanue)




TOIIJIMBHBIX 3JICMCHTOB
aHAJIN3UPOBATh
3JIEKTPOXUMHUUYECKUE
IIPOLIECCH] B YCTAHOBKAX
BOJOPOAHON SHEPTETUKHU




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. TonJIuBHBIE YJIEMEHThI

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 35

IIpouenypa mnpoBeaeHUsi KOHTPOJBLHOrO MeponpusaTHsi: [IUCbMEHHBII TeCT MO TeMme

«TonnMBHBIE 2IIEMEHTBI»

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

Pabora opueHTHpoBaHa HAa TPOBEPKY 3HAHUI B 00JIACTH TOIUIMBHBIX 3JIEMEHTOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTB: OCHOBHBIE TEPMUHBI,
OTpEIeTICHUS U TMOHATUS B 00JIACTH
BOJIOPOJTHOM "

ANEKTPOXUMUYECKONH OHEPreTUKH;
IPUHLMI JCUCTBHA U OCHOBBI

1.YkaxxuTe nuanazoH padoyux TeMneparyp Ass
TBEPJOOKCHIHOTO TOIUIMBHOTO AJIEMEHTA?
2.Hanumwute peakiiuy Ha aHOJIE ¥ KaToAC s
METAHOJIBHOI'0 TOIUIMBHOTIO dJIEMEHTA?

3.Ha30BuTe OCHOBHBIE THUIIBI TOIIMBHBIX 3JI€MEHTOB?

KOHCTPYKTUBHOT'O BBITTOJTHEHHUSI
AIEKTPOXUMHUECKUX

HYHEProyCTAaHOBOK

YMmeTs: paccUuTHIBATD u 1.3 yero cocTouT MeMOpPaHHO-3TIEKTPOHBINA OIIOK
AHAIN3UPOBATh napaMmeTpsl TBEPI0NIOJUMEPHOI0 TOIIMBHOTO 3J1€MEHTa?
AIEKTPOXUMHUYECKUX

SHEPTOYCTAHOBOK Ha OCHOBC
TOIIJIMBHBIX 3JICMCHTOB

OnucaHue MKaJbI OlleHUBAHUS

Ouyenka: 5

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

Oyenka: 4

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

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBHIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO

KM-2. XapakTepucTHKH TOIJIMBHBIX 3J1IEMEHTOB

®opmbl peanausanuu: [luceMenHas padora




Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora
Bec konTpoabHoro meponpusitusi B bPC: 32
IIpouenypa npoBeaeHnss KOHTPOJILHOro MeponpusTus: [lnceMenHas pabora

Kpartkoe cogep:xxanue 3aganus:
PaGota opueHTHpOBaHAa HAa MPOBEPKY 3HAHUH B 00JIACTH TOILIUBHBIX JJIEMEHTOB.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: OOIIME 3aKOHOMEPHOCTH 1.BrixoHOE HaIpsHKEHNE TOTUIMBHOTO 3JIEMEHTA, B
XUMHYECKHUX MPOIIECCOB B KOTOPBIN MPU HOPMATBHBIX YCIOBUSIX MOJAIOTCS
BOJIOPOJIHBIX AJEKTPOXUMHUYECKUX BOJIOpOJ U Kuciopo, paBHo 1,185 B. Paccuntaem
cHCTEMAX BBIXOJIHOE HampsiKeHue Toro xe T3, eciu BMecTo

KHCIIOpoia OyIeT nmoaaBaThCsi BO3AyX (IpU HOPMaJIbHBIX
ycnoBusix). CopeprxaHue KMCI0pOia B BO3AYXE
cocrasisieT mpuMepHO 20%. COOTBETCTBEHHO,
MapuuagIbHOE JaBJICHHUE Kuciopoaa Oyaet paBHo 0,2 aTwm,
YTO YKBUBAJICHTHO CTEMICHH Pa3peKeHUs YHUCTOTO
kucioposa S:1.

YMmers: aHaJIM3UPOBaTh 1.T3 ¢upwmsr «Ballard», BAX koToporo nzo0paxkeHa Ha
IEKTPOXUMUYECKUE TIPOIECCH B pucynke. KakoBa MakcuMallbHasI DJICKTPUICCKAs
yCTaHOBKaxX BOJIOPOJTHOM MOIITHOCTh, KOTOPYIO MOXET T€HEPHPOBATH ATOT
OHEPIeTHKHU JJIEMEHT, ¥ KaKO€ KOJIMYECTBO TEILIOTHI OH IIPH STOM

oyzet Boiaensats? Yemy paBen KIIJI storo snementa?
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Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIN 33JIaHUE BBITOJIHEHO HEBEPHO HJTU TIPEUMYIIECTBEHHO HE BHITIOTHEHO




KM-3. CucremMbl Ha TONJIMBHBIX 3JIEMEHTAX U UX IPUMEHEHHUe

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpOobHOrO0 MeponpustTusi B BPC: 33

IIpoueaypa nposBeaeHnsi KOHTPOJbHOIr0o MeponpusTus: [TucbmMeHHbIN TeCcT MO TeMe «CUCTEeMbI
TOIUIMBHBIX IEMEHTAX U UX IPUMEHEHHE)

Kparkoe conepxanue 3a1aHus:
Pabora opuenTHpoBaHa Ha MPOBEPKY 3HAHHH B 00JIACTH CUCTEM TOILJIMBHBIX JIEMEHTOB

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBBI MaTEMaTHYECKOI'O 1.Ha3oBute ocHOBHBIE 00JIaCTH IMPHUMCHCHUSA TOIIMBHBIX
aHaIM3a 3JIEMEHTOB?

2.13 yero cocrout cucrema OecriepeO0iHOTO MUTaHHS
Ha TOIUTMBHBIX AJIEMEHTaXx?

3.0c00€HHOCTH 3KCILTyaTalluy TBEPOTIOIUMEPHBIX
TOIUIMBHBIX 3JIEMEHTOB IIPH HU3KUX TeMIeparypax”?
4.Kakue TOIINBHBIE JIEMEHTHI HAIIUIH IMPUMCHCHUC HA
aBTOMOOWIIE U IToYeMy?

YMeTh: NpeAcCTaBIATh PE3YJIbTATHI 1.Paccunrars moreHuuansl 31aekTpoaoB ,2JC (2-ma
BBITIOJTHEHHON pabOoThI cocobamu), repmoauHamuaeckuii KI1/I,
MaKCUMaJIbHYIO TIOJIE3HYIO padOoTy, YACIbHYIO SHEPTHIO
Y MOIIHOCTbH npu Toke 8 A B TeueHue 30 yacos, aJist
BOJIOPOAHO-KHCJIOPOIHOTO TOTUIMBHOTO 3JIEMEHTA C
menoyHbIM 3JekTposuToM (pH = 12) pm 333 K.
JlaBneHust BOJOpOAa U KUCIOPOIa, PaBHBI,
cooTBeTcTBeHHO, 20 1 16 Oap.

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "Xopoo" BEICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOJHEHO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
2 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpouenypa npoBenenust

[To pe3ynbraTtam paboOTHI 32 BECh CEMECTp CKIIaJbIBaeTCs OmeHKa Tpex KM.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60RPOCOE NPOBEPKU PE3YIbHAM 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/Muaukarop: MJI-1nk-1 BeimonHser anaau3 coBpeMEHHBIX MPooOieM
TEIJIOOHEPTEeTUKU U TETJIOTEXHUKHU

Bonpocel, 3a1anns
1.Kak 3aBucut 3/1C BbICOKOTEMIIEPATypHOr0 TOIUIMBHOIO AJIEMEHTA OT aKTUBHOCTEN U
napluuaIbHBIX 1aBICHUI peareHToB, MPOAYKTOB TOKOOOpa3yIoIIel peakiui U OT
TeMIepaTypbl?
2.Kax onpenenuth TemnoBoi 3pHEeKT XUMHUECKOH U SIEKTPOXUMUYECKON peakinii?
3.IlpuBenure ypaBHeHue g pacueta Hanpspkenus TOTD. Kakue criocoObl MOBHIIIEHUS
Hanpsokenus TOTD Bei 3Haete?
4.Hazosure hopmynsl mist pacuera KIT TO?
5.YcTpoiicTBO BOAOPOI-BO3AYIIIHOT'O TOTLTUBHOTO 3JIEMEHTA U METO/IbI UCCIIEIOBAHUS €T0
XapaKTepUCTUK?

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.OmnpenenuTe TEIIOBYIO MOIIHOCTh OaTapen TOILIMBHOTO 3JEMEHTa cocTosiero u3 50 sueexk,
rae Tok 60 A,
Hanpspkenue 36 B, DJIC sueiiku 1,48 B.

OTBETHI:
Ny =1*(E*n—Us)=60=(1,48 « 50 — 36) = 2280 Br,

Bepnpiii otBet: 2280 BT
2.Kaxoii pacxoz BoJopojia HEOOXOAUM JUIsl MOTy4YeHUsl 1 amrepa B TOIUIMBHOM 3JIeMEHTe?
OtBeTsI:
Ha xaxnyro monekyny Bogopoaa (H2), koTopast BcTynaeTr B peakiiMio B TOIUIMBHOM 3JIEMEHTE,
Ha aHo/JIe TOIUIMBHOTO JIEMEHTa BBICBOOOXKIAeTCsl ABA AJIEKTPOHA. DTO JyYllle BCETO BUJHO B
TBEPAONOJIMMEPHOM TOIJIMBHOM 3JIEMEHTE U3-3a IPOCTOTHI aHOJHON PEAKIINH, XOTS IPABUIIO
JIBYX 3JIEKTPOHOB Ha JABYXaTOMHYIO MOJIeKyiy Bojopoza (H2) cipaBeyuBo 17151 BceX TUIIOB
TOTJIMBHBIX JIEMEHTOB.
H 2— 2H++ 2e-
Bepnsiit orBet: 0,037605 Kr Bogopoa B yac Ha KA

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUUYECCKUX PEIICHHIA

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60



Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "MoporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJaHus BBIIIOJIHEHA BEPHO.

Ouenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabora He BBIIIOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUILHO

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy
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