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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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-4 Cnioco6eH k pa3paboTKe MEPOIPHUATHI IO COBEPIICHCTBOBAHUIO TEXHOJIOTHHU
MIPOU3BOJICTBA ABTOHOMHBIX YHEPTreTUYECKUX CUCTEM U UX DJIEMEHTOB
N]I-1 BemosasieT cOop, 00paboTKy, aHAIN3 U 0000IIECTBICHNE OTEUECTBEHHOTO
MEXIYHAPOJHOTO OIBITa B 00JIACTH MCCIIEA0BaHUN U pa3padOTKU aBTOHOMHBIX
SHEPreTUYEeCKUX CUCTEM U UX IJIEMEHTOB
NJI-2 ananu3upyeTr Hay4HYIO MPoOIeMaTuKy 00JacTH UCCIeIOBAHUHN U pa3pabOTKu
ABTOHOMHBIX PHEPreTUYECKUX CUCTEM M UX IJIEMEHTOB
W JI-3 BBIOJHSET YKCIIEPUMEHTHI 110 TIapaMeTpaM U XapaKTePUCTUKAM XUMHICCKHX
PEaKTOPOB, TOIUIMBHBIX AIIEMEHTOB, dJIEKTPOXUMHUECKUX YHEPrOyCTaHOBOK, YCTAHOBOK
BOJIOPOJHOM SHEPTETUKHU U UX SJIEMEHTOB B COOTBETCTBUU C YCTAHOBJIEHHBIMU
MOJTHOMOYHSIMU

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuszanuu: ITncemenHas padora
1. Ilpunnumne! paboThl 37eKTpoXuMHUecKuX ycTpoiicTs -1 (KonTponbHas pabora)
2. Pacuérel mo 3akonam @apanes (KonTpoiapHas padora)
3. Pacuérsl no 3akony OctBanbaa, Konbpayia, nepsomy npudiamkenuto [ledas-Itokkens
(KontponpHas pabota)
4. Pacuétsl o ypaBHeHuto HepHcrta, I'ennepcona, ['m66ca-I'ensmronsia (KontponbHas
pabora)

BPC aucuuniavHbl

S cemecTp

IlepeyeHb KOHTPOJILHBIX MePONPUATHI TeKYIIEro KOHTPOJIS yCIeBAaeMOCTH IO

AUCHUILINHE:

KM-1 Pacuérsl no 3akonam ®apazest (KontponbHas pabora)

KM-2 Pacuérsl o 3akony OctBanbiaa, Konbpayiia, nepsomy npubdnmxenuto Jlebas-I tokkens
(KontponpHnas pabota)

KM-3 Pacuérsl no ypaBHenuto Hepucra, I'enaepcona, ['m66ca-I'ensmromnsia (KonrponasHas pabora)

KM-4  Ilpunuumnel paboTsl 31eKTpoXuMudeckux yctpoiicts -1 (KonTpoabsHas pabora)

Buja npoMexyToOUHOM aTTecTANMU — DK3aMEH.

Beca KOHTpOIBHBIX MeponpHsITHil, Y0
Pazgen nucnuminHbl HWanekc KM- | KM- | KM- | KM-
KM: 1 2 3 4




| Cpox KM:

12

16

Ponb anexTpoxumun B COBpeMEHHOM MUpe. 3akoHbl Papanes

Ponb anexTpoxumun B COBpeMEHHOM MUpe. 3akoHbl Papajes

OnektponuThl (OOIIHME CBOWCTBA JIEKTPOIUTOB. Teopus
ANEKTPOIUTUYECKON AUCCOUUALMH. TeOpHs CHIIBHBIX 3JIEKTPOJIUTOB.
DIEKTPONPOBOJHOCTD U Uncia neperoca. [lonumepHsie, HEBOIHEIE,
pacIuIaBJICHHbIC U TBEPbIC FJICKTPOJIUTHI).

OO0mue CBOMCTBA AJICKTPOTUTOB. TEeOpHs JIEKTPOTUTHICCKON
JCCOLIMAIINY.

TCOpI/IH CUJIbHBIX 3JICKTPOJIMTOB

:‘)J'IGKTpOHpOBOI[HOCTB H 4Hucia nepeHoca

HOHI/IMepHLIe, HCBOJHBIC, PACIINIABJICHHBIC U TBEPABIC 3JICKTPOJIUTLI

DnekTpoxumudeckast repmoguHamuka (Tursl 31eKTpo 0B U
AJIEKTPOJIHBIE PEAKIIUU. DICKTPOIHBIN MOTeHIMA. | Havano
TEPMOJMHAMUKH B dNleKTpoxumun. ¥YpaBHeHue HepHcra. Lenu ¢
nepeHocoM. Ypasuenue ['n60ca-I'ensmronsia. J{BoriHoin
AIEKTPUUYECKUH CIION. DIEKTpOXUMHUYECKast aicopOIus).

Tunel 31€KTPOAOB U 3JEKTPOIHBIE PEAKIUU. DIECKTPOAHBIN
MOTEHLKAN. 1 Hayaao TEpMOJAMHAMUKY B 3JICKTPOXUMHUU. Y PaBHECHHUE
Hepucra. llenu ¢ nepenocom. YpaBuenue ['u66ca-I'ensmromnsiia

JIBOMHOM 2NIEKTPUYECKHIA CIION. DIEKTPOXUMUYECKas aacopOus

OCHOBBI NIEKTPOXUMUYECKON KUHETUKHU. ([Juddy3nonnas
KHHeTuKa. Teopus 3amenneHHoro paspsaa. CioxHbIe IEKTPOAHbIE
IpOoIeCcChl. DNEKTPOXUMHUECKAs! IPUPOJIa KOPPO3UU

OCHOBBI 3HeKTpOXHMH‘IeCKOﬁ KHHCTHUKH

TeopI/m 3aMCJICHHOT'O pa3pdaa.

CrO>XHBIE 3JIEKTPOAHBIE TIPOLIECCHI U AIEKTPOXUMHYECKAs TIPUPOIa
KOPPO3UH

Bec KM:

25

25

25

25




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
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCITUIINHE
[1K-4 N-1nk-4 BeIMOMHSAET cOOp, | 3HATH: KM-1 Pacuérsi no 3axonam ®apanest (Kontponbnas pabora)
00paboTky, aHanu3 U | ICTOYHUKU HAyYHO-
o0o0mIecTBiIeHNE TEXHUYECKOH HH(pOpMaIn
OTEYECTBEHHOT'O U | (KypHasbl, CAUThI
MeXJyHapoaHoro omeita B | MHTEpHET) 1o
o0jacTu WCCIEAOBAHUU U | SJICKTPOXHUMHHU
pa3pabOTKh  aBTOHOMHBIX | YMETh:
SHEPreTUYeCKUX CHCTEM H | COOMpaTh U aHATU3UPOBAThH
UX 3JIEMEHTOB WCXO/IHBIC JaHHBIE,
MIPOBOJIUTH
ANEKTPOXUMUYECKHE
pacyeTsl ¢ UCTOIb30BAHUEM
JIOTUYECKOTO,
aHAJIMTUYECKOTO,
rpadUyecKoro 1 YUCIEHHOTO
aHanm3a
HKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX JIAaHHBIX
I1K-4 NJI-211k-4 aHaNu3upyeT | 3HATh: KM-4 TIpunnuns! paboThl 3IEKTPOXUMUYECKUX YCTPOUCTB -1
HAYYHYIO npobaeMaTrKy | 3HaTh OCHOBBI coBpeMeHHbIX | (KoHTponbHas pabota)
o0jacTu WHCCIeAOBaHUN U | TEOPUIN KIACCHUECKUX
pa3paboOTKW  AaBTOHOMHBIX | HalpaBJIEHUH

OHCPIrCTUYCCKUX CUCTEM H
X 3JICMCHTOB

OJICKTPOXUMHH, HOBEIC
HaIpaBJICHUS, JOCTUKCHUA U
TCHACHIWH Pa3BUTHUA B




00JIaCTH 3IEKTPOXUMUU
YMers:

MPOBOJUTH CUCTEMHBIN
aHaJIU3 PE3yJIbTaTOB

OTIpeIeIeHUs
TEPMOJIMHAMHYECKUX U
KMHETHYECKUX
XapaKTEPUCTHK
ANIEKTPOXMUMUYECKUX
IPOIIECCOB
[1K-4 N-3rik-4 BBITOJHSAET | 3HATH! KM-2 Pacuétsl no 3akony OctBanibia, Konbpayia, neppomy
SKCTICPUMEHTBI 10 | 0COOCHHOCTH U3MEPCHHUS npuommkenuro Jledas-Itokkens (KonTponpHas padora)
rapameTpam U | 3JIEKTPOXUMHYECKUX KM-3 Pacuérsl no ypasaenuto Hepucra, ['enagepcona, [ m66ca-
XapaKTEePUCTHKAM XapaKTEPUCTHK I'enpmromnsia (KontponbHas pabora)
XUMHAYECKHIX peaKkTopoB, | (moTeHmana,
TOTLITUBHBIX JJIEMEHTOB, | 3JICKTPOIPOBOJIHOCTH, YUCEI
AIIEKTPOXUMUIECKHX nepeHoca, UMIIE/IaHca)
HHEPrOyCTaHOBOK, YMmers:
YCTaHOBOK BOJIOPOJTHOM | TTPOBOJIUTH IKCIIEPUMEHTHI
HHEPIeTHKHU U UX BJIEMEHTOB | M0 33/1aHHON METO/UKE U
B COOTBETCTBUU C | aHAIM3UPOBATH PE3YIIHTATHI
YCTaHOBJICHHBIMU C MPHUBJIEYCHUEM
MIOJTHOMOYHUSIMH COOTBETCTBYIOIIETO

MAaTEMAaTUUCCKOT'O aIlllapaTa




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Pacuérsl no 3akonam dapanesn

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOIO MepomnpusTusi: Padora BBINONHSIETCS O BapHaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHATUU.

Kpartkoe conep:xanue 3aganus:
PaboTa opuenTHpoBaHa Ha MPOBEPKY 3HaHMK B 00nacTu 3akoHoB Dapazes

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3yJIbTAThI 06y‘ICHI/IH Bonpocm/sanaHI/m AJI1 IIPOBEPKU
IO JUCHMITJIMHE

3HAaTb: HCTOYHUKHA HAyYHO-TEXHHUYECKOHN 1.D51eKTpOIU3HBIN LiEeX 110 NPOU3BOACTBY
uHpopmanuu (KypHaisibl, caiiTel MHTEpHET) ITIOMHHUS UMEET IPOU3BOAUTENBHOCTD 25
0 JIEKTPOXUMUU T/cyTku. [lonarasi, 4To Bce BaHHBI B CEPHU

COCAMHCHBI ITapaJlJICIIbHO, a CPCAHCC
HaIpsAKCHUE COCTABJIACT 4 B, pacCuuTaThb
TOKOBYIO Harpy3Ky U MOIIHOCTb
3J'IeKTp0J'IPI3H0ﬁ YCTAHOBKH.

Ymerp:  cobupath W aHAJIM3UPOBATH 1.DnexTponu3ép I NPOU3BOJICTBA ATFOMHHUS
UCXOJIHBIC JIAHHBIC, MIPOBOJIUTH paboraet ¢ Harpy3koi 100 KA ¥ BBIXO/IOM IO
AIIEKTPOXUMHUYECKUE pacueTsl c TOKYy 93%. Paccunrarh cpenHeMecsyHyro
UCIIOJIb30BaHUEM JIOTHYECKOTO0, POU3BOIUTENHHOCTh 3JEKTPOIU3EPA
AHAJTUTUYECKOTO, rpadguieckoro u (pacuérnoe uncno nuei B mecsie 30).

YUCJICHHOIO aHaJIn3a 3KCIICPUMCHTAJIBHBIX
N TCOPCTUUCCKUX JAaHHBIX

Onucanue MIKAJbI OLlEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinonerus 3Hanus; O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILIO»)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyI0BIEeTBOPUTEILHO" BBICTABIISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHCHO




KM-2. PacuéTsl no 3akony OctBajibaa, Koabpayma, neppomy npudiaumxenunio /ledasn-
I'okkens

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHUusi KOHTPOJIbHOIO MepomnpusTus: Pabora BBINONHSIETCS TO BapHaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHATUU.

Kpatkoe cogep:xanue 3aganus:
Pabota opueHTHpOBaHa HA IPOBEPKY 3HAHUH B 00JIACTH 3JIEKTPOJIUTOB

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHUpOBaHHbIE pe3ynbTatel | Bonpocsl/3aganus 1iis NpoBepKu
00y4eHUs IO TUCHUILINHE
VYMeTh: MPOBOAUTH 3KCIEPUMEHTHI 10 1.KoHcTaHTa Aucconnaniy yKCYCHON KUCIIOThI
33JIaHHOM METOJUKE W AHAJIU3UPOBATH paBHa 1,754-10-5 mMonb/11. Berauciante cTeneHs
pe3yibTaThl c IpUBJICUECHUEM JMCCOLIMALMKN B CAHTUMOJIIPHOM pacTBOpE IO
COOTBETCTBYIOIIETO  MaTEMaTUYECKOIO TOYHOMY ypaBHeHUIO (15) u npubamxkeHHOMy
anmnapara ypaBHeHu1o0 (16) u onpenenuts pH Takoro
pacTBopa.
2.KoHcTaHTa [ucconaluy CHHUIIBHOM KUCIOTHI
paBHa 7,9-10—10 mMomb/n. BerYucnuTh cTerneHb
JMCCOLIMALIMK B pacTBOpe ¢ KoHIeHTpanued 10—5
MOJIB/T U onipenenuTh pH Takoro pactopa.

Onucanne MKAJbI OIIEHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENHHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyI0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBIITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-3. Pacuérbl no ypaBHenuio Hepuera, I'engepcona, l'u66ca-I'esibMrosibua

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHUs1 KOHTPOJIbHOIO MeponpusTusa: Pabora BhINONHsSETCS MO BapUaHTaM
OUJIETOB Ha MPAKTUYECKOM 3aHATHH.




KpaTkoe conep:kanue 3a1aHus:

PaboTa opueHTHpOBaHA HAa IPOBEPKY 3HAHUN B O0JIACTH MOTEHITHATIOB JICKPOIOB

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yJIbTaThl
00y4eHHS 10 JUCIUIIIHE

Bomnpocsl/3aganus st mpoBEpKU

3HaTh: OCOOCHHOCTH  HW3MEpPEHUs
ANEKTPOXUMHICCKUX XaPAKTCPHCTHK
(moTeHMana, »IeKTPOIPOBOAHOCTH,
qucesl IepeHoca, UMIIeIaHca)

1.C ucnonb3oBanueM ypaBHeHus ['eniepcona
paccuuTaTh 11U Py3MOHHBINA MOTEHIIMAT HAa TPAHUILIE
pacTBOpOB HUTpaTa Kanus ¢ KoHuentpauusmu 0,02 u
0,2 monp/n1. Ynciio mepeHoca KaTuoHa KaJlds paBHO

0,50.

2.Pa3psii BOAHO-aKTUBUPYEMOTO 3JICMEHTA IMTPOXOIUT
no ypaBaenuro: 2 AgCl + Mg — 2 Ag + MgCI2.
Paccunrtarh cTaHIapTHOE 3HAYCHHE 3.]1.C. TAKOTO
AJIEMEHTA, PUHUMAS, YTO CTAaHAAPTHBIC CBOOOHBIE
SHEPruu 00pa30BaHHUS XJIOPUJIOB cepedpa U MarHus
paBHBI, COOTBETCTBEHHO, —109,7 1 —592,3 kJI>/MOJIb.

Onucanne MKAJbI OIIEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIOJIHEHO

KM-4. IIpuHumnsl padoThl 3JIeKTPOXMMHYECKHX YCTPoiicTB -1

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeleHHs] KOHTPOJIBHOI0 Meponpusitusi: PaboTa BBINONHSAETCS MO BapHaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHATHU.

Kpartkoe cogep:xkanue 3a1aHuA:
PaboTa opueHTHpOBaHA HAa IPOBEPKY 3HAHUN B 00JIACTH DIIEKTPOXHUMUYECKHX YCTPOUCTB

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3anmaHUpOBaHHbIE pe3ynbTaThl 00yuyeHus | Bompockl/3aganust 11t IpoBepKU
110 TUCUUIUINHE

3HaThe: 3HATH
Teopui KJIACCUYECKUX

OCHOBBI  COBPEMEHHBIX
HaIlpaBJICHUN

1.Paccuntarh KOHIIEHTPAMOHHYIO
TOJISIPU3ALMIO IIPU KAaTOJHOM ITPOLECCE C




3aruTaHupOBaHHBIE PE3ybTaThl OO0ydeHus | Bompocel/3amanus A mpoBEpKU

10 TUCIUTLINHE

SJIEKTPOXHMMHUHM,  HOBBIE  HaIpaBJICHUS, y4acTHEM XJIOpHAa aJIFOMUHUS MIPU TeMIIepaType
JOCTHDKCHUS W TEHJEHUUU pa3BUTUS B 25 oC, ecnu Tok coctasisieT 60% oT

00J1aCTH DIIEKTPOXUMHUHU MPEJEIBHOTO.

YMeTp: TpPOBOAUTH CHUCTEMHBIA aHAIU3 1.I1noTHOCTH TOKAa OOMEHA peaKIu
pe3yJbTaTOB OmpeIeIICHUS BBIJICJICHUSI/MOHU3ALIMK BOJIOPOIa Ha cepedpe
TEPMOJMHAMUYECKUX M  KUHETUYECKUX cocrasisieT 5-10-8 A/cm2. Paccunrars
XapaKTEPUCTUK AIEKTPOXUMHUYECKUX IUIOTHOCTH TOKA KaTOHOTO BEIJCIICHHUS
MIPOLIECCOB BOJIOPOJIa PH MEPEHAIPSIKEHUU S MB.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYILECTBEHHO HE BBINOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Teopust anekTponuTrueckon quccoruanuu. Crenens quccornuanuu. Koncranra
Jquccouuanuu. 3akoH pasBenenus OcTBanbaa.

2. DNeKTpoAHbIN noTeHnualn. M3mepenue 31eKTpoiHOro MOTeHIMaa. DJIEKTPOIbl CPABHEHHUS.
VYpaBuenue HepHcra.

IIpouenypa npoBeaenust
[TpoBoauTcs B ycTHOM opMe Mo OuiieTaM B BUAE MOATOTOBKH U U3JI0KEHUS Pa3BEPHYTOI'O OTBETA

L. Ilepeuenv Komnemenyuit/uHOUKAmMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbH AN 06
0C80eHUA OUCUUNTUHBL

1. Komnerenuust/Muankarop: NUJI-1nk-4 BemonasieT cOop, 00padoTKy, aHAN3 U 0000IIECTBICHNE
OTEYECTBEHHOT'O M MEXKIYHAPOIHOT'O OIBITA B 00JIACTH UCCIICIOBAHMI U pa3pabOTKH aBTOHOMHBIX
SHEPTCTUUCCKHUX CUCTEM U UX 3JICMCHTOB

Bonpocel, 3a1anns
1.[IBoitHOM 3ntekTpudeckuii cioid. [ToBepXHOCTHBIC N30BITKU. AICOPOIIMOHHOE YPAaBHCHUE
['u66ca. DnexTpokanwUIsIpHbIe KpUBbIe. Y paBHeHue Jlunnmana.
2.Ilonsiporpadus.
3.Teopus Jlebas u ['tokkens. Monnas armocdepa. MonHas cuia pacTBOpoB. AKTUBHOCTD H
KO3 (UILIMEHTHI aKTUBHOCTH. 3aBUCUMOCTh KOA(PPUIIMEHTa aKTUBHOCTH OT KOHIIEHTPALUU
4. Teopusi anexTpoauTuyeckoi auccounanuu. Crenens auccounanuu. Koncranra
JIUccoIaIuu. 3akoH pa3seaeHus: OcTBanpia.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Paccunrarp, Kakoe KOIMYECTBO cepedpa MOKHO OCAIUTh UMITYJIbCOM TOoKa 1 MKA
JUINTENIbHOCTBIO 1 Mc. PacxosoM aekTpudecTBa Ha 3apspKeHHe JBOMHOTO CII0s TpeHeOpeyb.
OTBeThI:
Peakmus ocaxxnenus cepedpa umeet Bua: Ag++e — Ag, atoMHas Macca cepedpa 108
I/MOJb.

Bepusiit otBet: 1o 3akonam ®apajest KOIMUECTBO OCAXIEHHOTO cepebdpa coctasiseT: 10—
6 A-10-3 c - 108 r/momb : 96485 Kn/mons = 1,1 - 10-12r=1,1 1.
2.C ucnosap30BaHuEM IpesiebHOro 3akoHa Jlebas-I'tokkens (nmepoe npuOInKeHne TEOpUn
CHJIbHBIX 3JIEKTPOJIUTOB) pacCUuTaTh KOOPPUIUEHT aKTUBHOCTH Y BOJHOT0 pacTBopa KBr ¢
koHueHntpanuei 0,005 M qist remneparypst 25 oC
OtBerTsI:
Nonnas cuna J pactBopa KBr ¢ konuentpanueit 0,005 M pasna 0,5[0,005-12 + 0,005 (—1)2] =
0,005 monw/n. [1o ypaBHenuto (24”)
lgy =—2z2hOJ , rae h = 1,825-106/(¢T)3/2 (1/momb)1/2K3/2
OTtHocuTeIbHAs TUANIEKTpUYecKas: MPOHUIIAEMOCTh BOJIbI € paBHA 78, abcotoTHAas
temneparypa T =273 + 25 =298 K, cnegoBarensHo, h = 0,507
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0J = 00,005 =0,0707, 1gy =—0,507-0,0707 = —0,0358; y = 0,92
Bepnsiii otBer: 0,92

2. Komnerenuus/Mugukarop: NJI-2nk-4 aHanu3upyeT Hay9HYIO MPOOJIEMAaTHKY 00JIacTH
WCCJICIOBAHMIA U Pa3pabOTKH aBTOHOMHBIX SHEPTETUYECKUX CUCTEM U UX SJIEMEHTOB

Bomnpocel, 3axanus
1.HeBoanble 3nexTponuTsl. PaciaBineHHble U TBepbIe 31eKTpoauThl. [IpaBuiio Banbnena
2.Mexda3zHble MOTEHIMABI HAa TPAaHUIaX METAII-BaKyyM, METaJlI-MeTalll, MeTaJll-
aNeKTpoduT. ['anpBanu-noreHuuan u Bonpra-norenuuan. 3akon Bonbra
3.Yucna nepeHoca, METOJbI UX U3MEPEHUS
4.0c0o0eHHOCTH MEKTPOXUMUYECKHUX peakiuil. CTaauu EeKTPOXUMUIECKUX PEaKIIHH.
OCHOBHBIE 3aKOHBI MIEKTPOXUMUYECKON KUHETHKHU.
5.21neKkTpoaHbIi noteHuuan. MaMepenue 31eKTpoIHOTO MOTEHIMaNa. DJIEKTPOIbl CPAaBHEHMUS.
Ypasuenue HepHcra
6.Teopust rnekTponuTHUecKo nuccormanuu. Crenenp quccornuanuu. Koncranrta
Jucconyanuu. 3aKoH pas3BeaeHus OcTBanpia.

MartepuaJbl )i IPOBEPKH OCTATOYHBIX 3HAHUI
1.KoHcTanTa muccounanuu yKCyCHOM KHCIOTHI paBHa 1,754-10—5 monb/n. Beraucnuth
CTENEHb UCCOLMALMU B CAHTUMOJISIPHOM PacTBOpE M0 TOUHOMY ypaBHeHUIO (15) u
npubmmkeHHoMy ypaBHeHuto (16) u onpenenuts pH Takoro pactsopa.

OTBeTHI:

Pemenue ypaBuenus (15) npu K = 1,754-10-5 mons/n u ¢ = 0,01 monw/n gaér o = 0,041.
Pemienue ypaBuenus (16) mpu tex xe 3nadeHusix K u ¢ naér a = 0,042. KoHuenrpauus noHOB
Bojopoza pasHa 0,041-0,01 = 0,00041 mons/n. 1g 0,00041 = —3,387. pH takoro pactsopa 3,39.

Bepnsiii otBert: 3,39

3. Komnerenuus/Muaukarop: 1/1-3rk-4 BBITOIHSAET SKCIIEPUMEHTEHI 110 TTApaMeTpaM |
XapaKTEepUCTUKAM XUMHUUYECKUX PEAKTOPOB, TOIUIMBHBIX 3JIEMEHTOB, JIEKTPOXUMHUYECKUX
HYHEProyCTAHOBOK, YCTAHOBOK BOJIOPO/IHOM HEPTETUKH U UX JIEMEHTOB B COOTBETCTBHH C
YCTaHOBJICHHBIMHU IIOJTHOMOYMSIMU

Bonpocsl, 3aganus
1.CunbHble U ciadble 371eKTPoaUThl. OH-TUNONbHOE U MOH-MOHHOE B3auMozelcTBue. Yucna
COJIbBaTaLlUU.

2.CuibHble U cia0ble 31eKTpOoIuThl. IoH-11unonbHOe 1 HOH-MOHHOE B3auMojeicTaue. Ynucna
COJIbBaTaLlUU.

3.Hecranunonapnas nuddysus. YpaBHEHUS IIEKTPOXUMUYECKON KHHETUKH MPU
HECTaIMOHAPHOU U Py3un.

4.2nexTpocTaTrdeckas u cneruduaeckas agacopomus. M3zorepmsl agcopOium.

5. lucddysnonnas kunernka. CranroHapHble npolecchl. Bpammaronuiics AMCKOBBIN AIIEKTPOA
6.Bupl anexTponuToB. OCOOEHHOCTH IEKTPOIUTOB, HX OTIIMYHE OT PACTBOPOB, HE HMEIOIINX
MOHHOM IPOBOJIMMOCTH

7.Mopnenu ctpoenus ABoiHOrO ciosi. Moaens ['enbmronbia. Moaens ['yu-Uenmena. Monenb
IlIrepua-I'pama

8.Teopus [lebas u ['tokkens. Dnexrpodoperndeckuii a3pdext. PenakcaninoHHbIN 2P HeKT.

O dexr Buna. Dpdexrt [edas-DanpkeHrareHa

9.IlonspuzannonHblie KpuBble. [IpenenbHbI TOK
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10.I"aniBaHMYeCKast IETIb U SJICKTPOXUMHUECKas cuctemMa TokooOpasyromias peakuus. 3.1.C.
rajbBaHUYECKOM 1enu. TeMneparypHasi 3aBUCUMOCTbD 3.]1.C.

11.Hecrannonapuas quddy3usi. Y paBHEHUS IEKTPOXUMUICCKON KHHETUKH MTPU
HecTanoHapHou nuddy3uun

12.21eKTponpOBOAHOCTD 3JEKTPOIUTOB. Y 1€TIbHAs U SKBUBAJIECHTHAS 3JIEKTPOIIPOBOJHOCTb.
3akon Konbpayiia

13.T’'anpBaHMYECKast 1IENb U SJCKTPOXUMHUECKast cucTeMa TokooOpasyromas peakius. J.1.C.
rajibBaHn4YecKoil uenu. TemnepaTypHas 3aBUCUMOCTb 3.]1.C.

14.BTopoii 3aKOH TEPMOJMHAMUKH B IEKTpOXUMuUU. TeMiieparypHas 3aBUCUMOCTb 3.]1.C.
15.9nexkTpoxuMHuUecKrii MeXaHu3M KOoppo3uu. CMelaHHbIe MOTEHIIAAIIBI

16.11natunoBeIN 2nekTpoa. Kpusble 3apsxeHus. AacopOums BoJOpoia U KUCIOpoaa
17.Teopus 3aMesieHHOTO pa3psaa. BiusHue TBOMHOTO €051 HA KUHETUKY 3JIEKTPOIHBIX
IIPOLIECCOB

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.0OnpenenuTs BEIXO IO TOKY IPH XPOMHUPOBAHUU U3 OUXPOMATHO-CYIb(PaTHOTO
3JICKTPOJIUTA, €CITM MPHU TIOTHOCTH Toka 10 A/mM2 3a 6 MUH. HapacTaeT CJIOW TONIIUHON |
MKM. ATOMHAsi Macca XpoMa COCTaBIISIeT 52 I/MOJIb, TUIOTHOCTh XpoMa MPUHSTH paBHOH 7,1
r/cm3.

OTBeTHI:

XpoM B OUXpOMATHO-CYIIH(ATHOM AJIEKTPOJIMTE HAXOAUTCA B IIECTUBAJICHTHOM COCTOSHUH,
KaTO/HBIN Mpoliecc ynpoIiéHHo onuckiBaercs ypasuenueM Cr(VI) +6 e — Cr.
[Tpu 100%-H0M BBIXOJE 11O TOKY 32 6 MuH. (0,1 yaca) ocaguics Obl CI0K XpoMa TONIUHOM
10 A/mm2-0,1 9-52 v/momb : 100 em2/mM2 : 26,8 Au/mons : 6 : 7,1 r/em3 = 0,00046 cm = 4,6
MKM. CJe10BaTeNbHO, BBIXOJ XpoMa MO TOKY cocTaBiisier 1 : 4,6 = 22%.

Bepusliii otBeT: 22%

II. Onucanue wkKanvl ouenueanus

Oyenxa: 5 («OTIUYHOY)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6binonnenus 3uanus: Pabota BelloIHEHa B paMKax "06a30Boro"
YpOBHS. BOJIBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHenus 3nanus: Paborta BBIMOIIHEHA B paMKax "ToporoBoro"”
ypoBHs. OCHOBHasI 4acTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HA BOMIPOCHI YIIIYOJICHHOTO YPOBHS

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa He BHIIOIHEHA WM BBIIIOJTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. Ilpaguna évicmasnenun umo20680i OUEeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM C [lonokeHnem o OaIbHO-PEHTHHIOBOM CHUCTEME AJIs
crynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.
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