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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn M.A.
Bnageney KnnmoBa M.A.
HpeHOI[aBaTeHB WaerTudnkatop R65e6a946-KlimovaMA-47ce202h KHI/IMOBa
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
g%’gg?gs;’[‘g?{i];{oﬁ CeepieHua o Bnagensue L3N M3u IO B
Bragenew, SlBopoBCKWA 10.B. o .
HpOFpaMMBI WaeHTuduraTop R7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I
(OIKHOCTBD, yUeHasl CTEIeHb, (moamucs) (pacuudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceeaenun o Bnagensue L3N M3K IO B
3aBeyIOLIHii ; -D-
Bnageney fiBopoBCKKNA KO.B. o
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop R7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I
(IOIKHOCTBD, yUeHasl CTEIeHb, (moamucs) (pacmudpoBka

Y4YEHOE 3BaHUE) 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. [TK-1 CnocoGeH BBIOJIHATH pa3pabOTKy U MOJAESPHU3AINIO 00BEKTOB TEINIODHEPTETUKH U
TEIUIOTEXHHUKH C YI€TOM COBPEMEHHBIX TPOOJIEM TEIIOIHEPTETUKH, IKOJIOTHUECKON
0€30MacHOCTH U C TEXHUKO-DPKOHOMUYECKUM 000CHOBaHMEM NPUHUMAEMbIX PEIICHUN

N/I-1 BeimonHseT aHaiau3 COBPEMEHHBIX TPOOJIEM TEIUIOIHEPTETUKH U TETIOTEXHUKU

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®Dopma peanuzaiuu: [lucemennas pabora
1. Cuctembl Ha TOIUTMBHBIX 3JeMeHTaxX U ux npuMmeHenue (TectupoBanue)
2. TornnmuBHbIe 31eMeHTHI (TecTupoBaHue)
3. XapaKkTepuCTUKHU TOILTMBHBIX 35ieMeHTOB (KoHTposbHas paboTa)

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 | OCHOBHBIE TEPMUHBI, XapakTepuCTUKH TOILTMBHBIX AseMeHToB (KoHnTponbHas paboTa)

npo0JieM TEeMJI03HEPreTUKU
Y TEIUIOTEXHUKH

OTpe/IeIICHUS U TIOHITHS B
00J1aCTH BOJOPOTHOU U
BJIEKTPOXUMHUYECKOU
SHEPreTUKU; IPUHIIUI
JIEHCTBUS 1 OCHOBEI
KOHCTPYKTHUBHOTO
BBIIIOJTHCHUS
3IEKTPOXUMHUUYECKHX
SHEPTrOYCTAaHOBOK

o0111e 3aKOHOMEPHOCTH
XUMHUYECKHUX MTPOIIECCOB B
BOJOPOJHBIX
AIEKTPOXUMHUUECKHUX
CHCTEMax

OCHOBBI MATEMAaTHYECKOTO
aHanm3a

VYMmeTs:

aHAJIN3UPOBATh
AIEKTPOXUMHUECKHIE
MPOIIECCHl B YCTAHOBKAX
BOJIOPOJIHOM SHEPTrEeTUKHU
paccuuThIBaTh U
aQHAJIM3UPOBATH NTAPAMETPhI

Cuctembl Ha TOTUIMBHBIX AJIeMeHTax U ux npumeHenue (TectupoBanue)




ANEKTPOXUMUYECKUX
YHEProyCTaHOBOK HA OCHOBE
TOIIJIMBHBIX AJIEMEHTOB
IPEACTaBISAT PE3YIIbTATHI
BBINTOJIHEHHON pabOThI




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/3aJaHUSA:

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

ANEKTPOXUMUYECKON DHEPreTUKH;
IPUHLMI JCUCTBHA U OCHOBBI

1.Vxaxute quana3zon pabouux TemrepaTyp A
TBEPJOOKCHIHOTO TOIUIMBHOTO AJIEMEHTA?
2.HanummuTe peakiiuy Ha aHOJIe U KaToAe 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-3TIEKTPOIHBIN OIOK
AHAIN3UPOBATh napaMmeTpsl TBEPI0NIOJUMEPHOI0 TOIIMBHOTO 3J1€MEHTa?
AIEKTPOXUMHUECKUX

SHEPTOYCTAHOBOK Ha OCHOBC
TOIIJIMBHBIX 3JICMCHTOB

OnucaHue MKaJbI OlleHUBAHUS

Ouyenka: 5

Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OlueHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO 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

KM-2. XapakTepuCTHKH TOIUIMBHBIX 3JIEMEHTOB

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 32

IIpoueaypa npoBeeHHsi KOHTPOJIBLHOr0 Meponpusitus: [luceMennas padora




KpaTkoe conep:kanue 3a1aHus:

Pabota opueHTHpOBaHa HA TPOBEPKY 3HAHUI B 00JIACTH TOIUIMBHBIX 3JIEMEHTOB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: oOOmME 3aKOHOMEPHOCTHU
XHMHYECKUX IPOLIECCOB B
BOOOPOJHBIX SJIICKTPOXUMHUYCCKUX
cHcTeMax

1.BeIxo1HOE HAIPSHKEHHUE TOILTUBHOTO 3JIEMEHTA, B
KOTOPBIH MPU HOPMAJIBHBIX YCIOBHSX MOAAIOTCS
BOJIOpOA U Kuciopon, pasuo 1,185 B. Paccuutaem
BBIXOJIHOE HaMpsKEeHUE TOro xxe T3, eciiu BMeCTo
KHCIIOpo/1a OYIeT MoAaBaThCs BO3AYX (IpU HOPMaTbHBIX
ycnoBusix). Copeprkanue KUCI0pOia B BO3AyXe
cocrasisieT nmpumepHo 20%. COOTBETCTBEHHO,
napuuanbHOe JaBjieHue Kuciopoaa oyaet pasuo 0,2 atwm,
YTO YKBUBAJICHTHO CTETICHH Pa3pEeKECHUS YHCTOTO
kuciopona S:1.

YMers: aHAIM3UPOBATh
JIEKTPOXUMHUYECKHE IPOLIECChl B
YCTaHOBKAaX BOJOPOJIHOM
SHEpPreTUKU

1.T3 ¢upmer «Ballard», BAX koToporo nzo0paxxena Ha
pucynke. KakoBa MakcuMasbHast 3I€KTpHUECcKast
MOIITHOCTb, KOTOPYIO MOXCT I'CHCPUPOBATH 3TOT
JIEMEHT, ¥ KaKO€ KOJINYECTBO TEIUIOTHI OH IPH 3TOM
oyzer BoaenaTs? Yemy pasen KIIJI atoro anemenrta?
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OnucaHue MKaJbI OlleHUBAHUS:

Ouyenxa: 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: OueHka "Xopoo" BBICTaBISETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BBITIOJTHEHO

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

®opmbl peanusanuu: [luceMenHas padora

Tun KOHTPOILHOTO MeponpusaTHs: TecTupoBaHue

Bec koHTpOBbHOrO Meponpustusi B BPC: 33

IIpouenypa npoBeaeHusi KOHTPOJLHOr0 MeponpusaTus: [luceMeHHBINH TecT Mo Teme «CucTemsl
TOIUIMBHBIX JIEMEHTaX U UX IPUMEHEHUE»




Kpartkoe cogep:xkanue 3aiaHuA:
Pabota opueHTHpoBaHa Ha MPOBEPKY 3HAHUH B 00JIACTU CHUCTEM TOIUIMBHBIX AJIEMEHTOB

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

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

2.13 yero cocrout cucrema OecriepeO0iHOTrO MUTaHHS
Ha TOIUTMBHBIX AJIEMEHTAX?

3.0c00€HHOCTH 3KCILTyaTalluy TBEPAOOIMMEPHBIX
TOIUTMBHBIX 3JIEMEHTOB IIPH HU3KUX TeMIeparypax”?

4 Kakue TOIIMBHBIE 3JIEMEHTHI HAIIUIH IMPUMCHCHUC HA
aBTOMOOMIIE U IToYeMy?

YMeTh: NpeACTaBIATh PE3YJbTATHI 1.Paccunrars noreHuuansl 31ekTpoaoB ,2JC (2-ma
BBITIOJTHCHHOU PabOThI crioco6amu), TepmoauHamuueckuii KI1/1,
MaKCHMAJIbHYIO MOJIE3HYI0 paboTy, yICIbHYIO SHEPTUIO
Y MOIIHOCTH Npu Toke 8 A B TeueHnue 30 yacos, A1
BOJIOPOAHO-KHCJIOPOIHOTO TOTUIMBHOTO 3JIEMEHTA C
menoYHbIM 3JiekTposuToM (pH = 12) pm 333 K.
JlaBneHust BOJOpOAa U KUCIOPOIa, PaBHBI,
cooTBeTcTBeHHO, 20 1 16 Gap.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpouenypa npoBenenust

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

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 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, MPOIYKTOB TOKOOOpa3yoIel peakiui U OT
TeMIepaTypbl?
2.Kax onpenenuts TermioBor 3G (HeKT XUMHUUECKON U 3JIEKTPOXUMHUUYECKOM peakiuii?
3.IlpuBenure ypaBHeHue g pacueta Hanpspkenus TOTD. Kakue criocoObl MOBHIIIEHUS
Hanpsokenus TOTD Bei 3Haete?
4.Hazosure hopmynsl aist pacuera KIT TO?
5.YcTpoiicTBO BOAOPOI-BO3AYIIIHOT'O TOTLTUBHOTO 3JIEMEHTA U METO/IbI UCCIIEIOBAHUS €T0
XapaKTepUCTUK?

Marepuaibl A1 NPOBEPKH 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.Kakoii pacxoz BoJopo/ia HEOOXOAUM JUIsl MOTydeHusl 1 amnepa B TOIJIMBHOM 3JieMeHTe?
OtBeTsI:
Ha xaxnyro monekyny Bogopoaa (H2), koTopast BcTynaeTr B peakiiMio B TOIUIMBHOM 3JIEMEHTE,
Ha aHo/JIe TOIUIMBHOTO 3JIEMEHTa BBICBOOOXKIA€TCs ABA HJIEKTPOHA. DTO JyYllle BCETO BUHO B
TBEPAONOJMMEPHOM TOIIJIMBHOM 3JIEMEHTE U3-3a IPOCTOTHI aHOJHON PEAKIUH, XOTS [IPaBUIIO
JIBYX 3JIEKTPOHOB Ha JABYXaTOMHYIO MOJIeKyiy Bojopoza (H2) cipaBeyuBo 17151 BceX TUIIOB
TOTJIMBHBIX JIEMEHTOB.
H2— 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, Y€TKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHUH

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
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3aJaHus BBIIIOJIHEHA BEPHO.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

10



