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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
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TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
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o Pa3OBaTeHBH0H Bnageney, MNMo4YyepHuHa H.W.
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(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacuudpoBka
3BaHKE) TIO/ITUCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . Bnageney Bonkoe A.B.
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(OIKHOCTB, YYEeHAs! CTETICHb, YYEHOE
3BaHKE)
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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. OIIK-3 croco6eH MpUMEHSITh COOTBETCTBYIOIIHNKA (PU3UKO-MATEMAaTHIYECKUI arapar, METOIbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO CCIIEN0BAaHUS IPU
pelieHnur npohecCHOHATBHBIX 3aa4
N/-7 JeMOHCTpUpPYET NIOHUMAHUE XUMHUYECKUX ITPOLIECCOB U 3HAHUE OCHOBHBIX 3aKOHOB
XUMUU

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. Tect: «PacTBOpHI AJIEKTPOIUTOBY», KOHTPOJIbHAs paboTa «PacTBOPHI 3IEKTPOIUTOBY,
3alIMTa J1a00paTOPHBIX padoT MO pa3eny 4, BHIIOTHEHUE U 3alIUTa PACUETHBIX 3a/IaHHUH 110
pazneny 4 (TectupoBanue)
2. Tector: «I"anbBaHUYECKHE DIIEMEHTHI», «IIEKTPOIIn3», «Koppo3usi MeTaIIIOBY.
KonnokBuym «1eKTpOXUMHUYECKHE MTPOLIECCHI», 3aIIUTa J1a00paTOPHBIX PadOT MO pasaeny S,
BBITIOJIHCHHE U 3allIMTa PACYCTHBIX 3aJlaHuii 1o pazaeny S (TectupoBanue)
3. Tectol: «XuMHYecKasi TEpPMOJAMHAMUKA U PaBHOBECHEY», « XUMHUYECKasi KHHETHKA.
KomnokBuym «TepmoanHaMuKa U KHHETHKA XMMHUYECKUX PEAKIIU», 3aIIUTa JIa00paTOPHBIX
paboT mo pazzaeny 3, BHINOJHEHUE U 3alllMTa PACYETHHIX 3aJIlaHu o pazaemny 3.
(TectupoBanue)
4. TecTbl: «XUMHYECKUI SKBUBAIICHT», «DJIEKTPOHHOE CTPOEHHE aTOMOBY, «XUMHUYECKas
cBsI3bY», «KoMIuiekcHbie coequHeHusD», «MeXMONeKYISIPHBIE B3aUMOICUCTBUS.
Kontponbnas pabota «CTpoeHue BelecTBay, 3alinuTa Ja00paTOPHBIX padoT Mo pa3aeny
«BBenenne. OCHOBHBIE 3aKOHBI XUMUW» U pazziesaM | u 2, BBIMOJHEHUE U 3alIUTa PACUETHBIX
3ananuit o pazgenam 1 u 2. (TectupoBanue)

BPC nucuuminHbl

1 cemectp
Beca KOHTpOIbHBIX MeponIpusATHil, %o
Nupekc KM- | KM- | KM- | KM-
Pazpen nucuumHb KM- 1 2 3 4

Cpox KM: 4 8 12 16

Beenenne. OcHOBHBIE 3aKOHBI XMUMUU.

Beenenne. OcHOBHBIE 3aKOHBI XMUMUU. +

OcHOBHBIE TIOJIO’KEHUSI KBAHTOBO-MEXaHNUUECKON MOJIENH CTPOSHUS
atoma. [IpuHUIMIBEl OpMUPOBAHHUS IIEKTPOHHOM CTPYKTYpPHI
aToMoB. [lepuonnueckasi cuctTema 3J1€MEHTOB U IEPUOINIECKUI
3aKOH.




Tunbl xumMudeckol cBsizu. CTPYKTYpbI U CBOMCTBA MOJIEKYII,
KOMIIIEKCHBIX COCIMHEHUN. MEKMOJIEKYIJISIpPHbIE B3aUMOACHCTBUS.

Tunbl xumMuueckol cBsizu. CTPYKTYpbl U CBOMCTBA MOJIEKYII,
KOMIUIEKCHBIX COEMHEHUN. MeXMONIEKYIIpHbIE B3aUMOICHCTBHSL.

O6H_[I/Ie 3aKOHOMECPHOCTHU XUMHNYECKUX IIPOLECCOB. OCHOBHBIE
MMOHATHUS U 3aKOHBI XMMHYCCKOM TCPMOAUMHAMUKHU. XUMHUYECKOe
paBHOBECHUCE. OCHOBHBIC ITOHATHS ¥ 3aKOHBI XMMHYSCKON KUHETHUKH.
HpOCTBIe 1 CJIOKHBIC PCAKIINHN, KaTaJIN3.

OO61re 3aKOHOMEPHOCTH XUMMHUECKHX IporieccoB. OCHOBHbIE
HOHSTHS ¥ 3aKOHBI XMMUYECKON TEPMOIMHAMUKI. XMMUYECKOE
paBHOBECHUC. OCHOBHBIE MOHATHUS U 3aKOHBI XMMHUYESCKON KUHETHUKH.
IIpocThlie U CIIOXKHBIE PeaKLnH, KaTaJIH3.

CBoiicTBa pacTBOPOB IEKTPOIUTOB M HEAIEKTPOIUTOB. PaBHOBECHE
B pacTBOpax 3eKkTpoauToB. OmnpeneneHre pH pacTBOpoOB CHIIbHBIX U
CJ1a0BIX JIEKTPOJUTOB, THIPOJIU3 COJIEH.

CBolicTBa pacTBOPOB AIEKTPOIUTOB M HEIJEKTPOIUTOB. PaBHOBECHE
B pacTBOpax 3JeKTpoauToB. Omnpenenenue pH pacTBOpoB CHIIbHBIX U
CJa0BIX AJIEKTPOIUTOB, THAPOIIU3 COJICH.

DIIEKTPOXUMUYECKHUE TTpoliecchl. [loTeHIanbl MeTalInyecKuX 1
ra3oBbIX 3JIEKTPOAOB. XMMUYECKUE UCTOUHHUKH TOKA.
["asnibBaHUYECKUI AIIEMEHT. DJIEKTPOJIU3 U €r0 MPUMEHEHHE.
Koppo3sust Mmetamios. 3amura oT KOppo3uu

DIIEKTPOXUMUYECKHUE TTpoliecchl. [loTeHIanbl MeTaNInueCKuX 1
ra3oBbIX JIEKTPOAOB. XMMUYECKUE UCTOUHUKH TOKa.
["anibBaHUYECKUI AIIEMEHT. DJIEKTPOJIU3 U €0 PUMEHEHHE.
Koppo3sust Mmetamios. 3amura oT KOppo3uu

Bec KM:

$O61mast yacte/J{71st IPOMEKYTOUHOMN arTecTanund




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
JUCITUIINHE
OIlK-3 N-7onk-3 HemoHcTtpupyet | 3HaTh: TecTbl: «XUMHUUECKHUI SKBUBAJICHTY, «DJIEKTPOHHOE CTPOECHHUE aTOMOBY,

IIOHMMAaHUC XUMHNYCCKHUX
mponeccoB u 3HaHHUC
OCHOBHBIX 3aKOHOB XMMHH

OCHOBHBIE 3aKOHBI 1
3aKOHOMEPHOCTH 001Iei
XUMHUHU U METOJIbI 00pabOTKH
IKCIIEPUMEHTAITbHBIX
JAaHHBIX

KJIaCCU(PMKALIMIO ¥ CBOMCTBA
XUMHUYECKUX 3JIEMEHTOB U
HX COCIMHCHUM,
B3aMMOCBSI3b CTPOCHHS U
CBOWCTB BEILIECTB

o01111e 3aKOHOMEPHOCTH
XUMHUYCCKHX SBJICHUH U
MIPOLIECCOB, OCHOBBI
XUMHUYECKOU
TEPMOANHAMUKY, IPUHITUIIBI
TEPMOIMHAMHYECKUX
pacueToB

CBOMCTBA PaCTBOPOB U UX
OCHOBHBIE XapaKTEPUCTHKH,
METOJTbI OIIPEJICIICHUS 1
OIIEHKH 3TUX XapaKTEPUCTHK
OCHOBHBIC KHHETHYECKHE
3aKOHBI 1 3aKOHOMEPHOCTHU
MIPOIIECCOB, MPUHITUITBI

«Xumuyeckas cBs3b», «KoMIuiekcHble COeIMHEHU», «MeXKMONEeKYIsIpHbIE
B3aumojeiicTBus». KontposbHas padota «CTpoeHue BelecTBay, 3auTa
nabopatopHbIx paboT no pazaeny «BBenenune. OCHOBHBIE 3aKOHBI XUMU
U pazfenam | u 2, BHIMOJTHEHUE U 3al[UTa PAaCUETHBIX 3aIaHHH 110 pa3enam
1 u 2. (TectupoBaHue)

TecTsl: «XuMHUYECKasi TEPMOJMHAMUKA U PABHOBECHUEY, «XUMHUYECKas
kuHeTuka». KomnokBuyM «TepMoauHaMuka 1 KHHETUKA XUMUYECKUX
peakiuiiy, 3amura 1ad0paTOPHBIX padoT MO pa3zeny 3, BHIIOJIHEHHUE U
3alUTa pacyeTHBIX 3a1aHuil o paszaeny 3. (TectupoBanue)

Tect: «PacTBOpHI ANEKTPOIUTOBY», KOHTpOJIbHAsI padboTa «PacTBOpbI
JIEKTPOJIMTOBY, 3allUTa Ja0OPATOPHBIX PAdOT MO pazjieny 4, BHIIOIHEHNE
Y 3alllUTa pacueTHHIX 3a7aHuii o paszaeny 4 (TectupoBanue)

Tectol: «I"abBaHUYECKUE DIIEMEHTBI», «INEKTPONIH3», «Kopposus
MeTaoBy. KomokBuyM «7I€KTpOXUMHUECKHUE ITPOLECCHI», 3allluTa
71a00paTOPHBIX PabOT MO pa3jieny S, BHIIOIHEHUE U 3alIUTa PACYETHBIX
3amanuii o pazneny S (TectupoBaHue)




KHHETHYECKUX PAcYCTOB
OCHOBHBIC XapaKTEPUCTHKU
OKHCIIUTEIHHO-
BOCCTAHOBUTEIIbHBIX CHCTEM,
KJ1accu(hUKanuio
ANIEKTPOXUMUYECCKUX
CUCTEM, UX MPAKTUYICCKOE
UCIIOJIb30BaHUE

OCHOBHBIE 3aKOHOMEPHOCTH
MIPOIIECCOB KOPPO3UHU
METAJJIOB M 3aIUTHI
KOHCTPYKIIMOHHBIX
MaTEepHAJIOB OT KOPPO3UH
UCTOYHHUKH HAYYHO-Y4eOHOU
nHpopManu (yaeOHHUKH,
CIPAaBOYHUKH, Oa3bI
JTAHHBIX ) 10 U3YYCHHBIM
paszienam JUCIUTUTHHBI
OCHOBBI TEXHUKHU
0€30IacCHOCTH U MpaBuiia
MIPOBEJICHUS YKCIICPUMEHTA B
XUMHAYECKOH J1Ta00paTOpUH
YMerts:

o0ecreynBaTh COOIII0IEHHE
3KOJIOTUYECKOMN
0€30MacHOCTH Ha
MIPOU3BOJICTBE H
TUTAHUPOBATh IKO3AIIUTHBIC
MEPOTIPHUATHS U
MEPOTIPHUATHS 110 SHEPTO- U
pecypcocOepekeHHI0 Ha
MIPOU3BO/ICTBE
oOecrieunBaTh COOIIOIEHNE




MIPaBWIT TEXHUKHU
0€e30I1acCHOCTH,
HCIOJIb30BaTh MTPUEMBI
MIEePBOI MOMOIIH, METO/IbI
3aIUTHI B YCIOBUIX
Ype3BbIYANHBIX CUTYAIINI
MPOBOJUTH XUMUYECKHUI
SKCIIEPUMEHT 10 3a/1aHHOM
METOAMKE, 00padOTKy U
aHaJIU3 MOJTYYEHHBIX
pe3yabTATOB C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYeCKOro anmnapara
OCYIIECTBIISATH TIOUCK,
XpaHeHue, 00paboTKy 1
aHamM3 MHPOpMAaIUH U3
Pa3TUYHBIX UCTOYHUKOB U
0a3 TaHHBIX M0 U3YYEHHBIM
pazaenaM JUCIUILTHHBL,
MPEJCTABIATH €€ B
TpebyemoM (opmare ¢
WCTIOJIb30BaHUEM
MH(OPMALIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTUI
JEMOHCTPHUPOBATH Oa30BbHIE
3HAHUS B 00JIACTH XUMUH,
BBISBJISTH XUMHUYECKYIO
CYITHOCTB TIPOOIIEM,
BO3HHKAOIIHNX B XO7IC
npodeccroHanbHOI
NESATSIILHOCTH; IPUMEHSTh




JUISL MIX pa3perieHust
OCHOBHBIC 3aKOHBI
€CTECTBO3HAHUS, METOIBI
TEOPETHYECKOTO U
HKCHEPUMEHTAIHHOTO
UCCIIEIOBAHMS,
CaMOCTOSITENILHO, TIOTIOJTHSATh
Y CHCTEMaTHU3UPOBaTh
pUOOpETEHHBIC 3HAHUSI 10
JHMCIUIIITHHE




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tectbl: «XHMHU4YeCKHH IKBUBAJIEHT», «JJIEKTPOHHOE CTPOEHHE AaTOMOB),
«XumMnueckas cBsi3b», «KomiuiekcHble coelmHeHNs», «MeKMOoJIeKyJIsIpHbIE
B3anmoaeiicTBus». KourposbHasi padbora «CTpoeHue BelecTBa, 321U TA Ja00paTOPHbIX
padot no pasneny «Beenenune. OCHOBHbBIE 3aKOHBI XMMHMU» M pa3jesnaM 1 u 2, BbINOJTHEHHE U
3aIIMTA pacyeTHbIX 3aJaHuil o pasaenam 1 u 2.

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpObHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BbINOJIHSAETCS 1O BapuaHTaM

OuieToB Ha 1a0OPATOPHOM 3aHATUHU

KpaTkoe conep:kanue 3a1aHusi:

Pabota opruenTupoBaHa Ha MPOBEPKY 3HAHUU B 00J1aCTU CTPOEHUS ATOMOB, CTPYKTYPBI
MOJIEKYJI U KOMIUIEKCHBIX COeIMHEHUN

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: UCTOYHHUKHU HAY4HO-
yueOHoi nHpopMaruu (y1eOHUKH,
CIIPAaBOYHMKH, 0a3bl JaHHBIX) 10
W3YYCHHBIM paszzaenam
JCIIATUTHHBI

1.Bo3moxkHBIE BaJICHTHOCTH 3j1eMeHTa (hocdop P
1) B=1; B*=5

2) B=3; B*=5

3) B=3; B*=4,5

4) B=0; B*=5

OTBeT 2

2.Bo3MoskHBIE BalleHTHOCTH diIeMeHnTa KooaisT Co
1) B=0; B*=2,3,4,5

2) B=2; B*=5

3) B=3;B*=2,4,5

4) B=3;B*=5

Otser 1

3HaTh: KJIacCHU(UKAIUIO u
CBOWCTBA XMMHYECKHX 3JIEMEHTOB
U WX COCIVHEHUW, B3aUMOCBS3b
CTPOEHUS U CBOMCTB BEUIECTB

1.ITpu obpa3zoBanuu Monekynsl TIBr3 mpoucxomut
TUOpUTU3AIIHS

1) sp3

2) dsp.

3) sp2

4) rubpuansanu HeT

Ortser 3

2.Kommiekcoobpa3oBartenb B COSMHEHUT
[V(NH3)5NO2]Br2  umeer 3apsin

1) +4

2) +2

3) +3

4) +5

Otser 3

3HaTh: OCHOBHBIE XapaKTEPUCTUKU
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIBHBIX
KJIaCCU(DUKAITHIO

CHUCTEM,

1.KpaTkas snekTpoHHas KOHPUTypalus dIeMeHTa cepa

S
1)...3s13p4
2)...3s13p5




JJIEKTPOXUMHUYECKUX CHUCTEM, HX 3) ...3s23p4

IIPAKTUYECKOE UCIOIb30BaHHE 4) ...3s23p6

Otser 3

2.Kpatkast anexTpoHHass KOHQUTYpALHs SJIeMEHTa
Maprasen Mn

1) ...4s524d5

2) ...4d54s2

3) ...3s23d5

4) ...3d54s2

Otger 4

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
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
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-2. TecTbl: «XuMHU4YecKasi TEPMOJAMHAMHUKA U PABHOBeCHE», « XMMHUYeCKas
kuHeTHKa». KonokBuym «TepMoguHAaMUKa U KHHETHKA XMMHYECKUX pPeaKuuii», 3aluTa
JIa00pPATOPHBIX padoT Mo pasaesy 3, BBINOJHEHHE M 3aIIMTA PACYETHBIX 32IaHUH 110 pa3aery
3.

®opmbl peanudanuu: [luceMenHas padora

Tun koHTpobHOro Meponpusitusi: TectupoBanue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHHusi KOHTPOJIbHOIO MeponpusTusa: Pabora BhINONHsSETCS MO BapUaHTaM
O6uneToB Ha 1a00paTOPHOM 3aHATUU

KpaTkoe CoA€CpKaHMuE 3alaHUA:
Pabora OpPUCHTHPOBAHA HA 3HAHHUEC 3dKOHOB 1 O6H.[I/IX 3aKOHOMepHOCTCﬁ XUMHYECKUX SBICHUU
" ITpOoLECCOB, OCHOB XHUMHYICCKOMN TEPMOANHAMHUKH, IPUHIOUIIOB TCPMOANHAMUYCCKHUX
pacyeToB; OCHOB KMHCTUYCCKUX 3dKOHOB U 3aKOHOMCpHOCTCﬁ IponeCcCoB, IMPUHIUIIOB
KHMHCTHYCCKHUX PACUCTOB.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3Harh: oO0mMe 3aKOHOMEPHOCTHU 1.B03MOXHO 1T CaMONIPON3BOJIBHOE ITPOTEKAHUE
XUMUYECKHUX SIBJICHUI u peaktuu H2(t) + 12(x)=2HI(r) mpu temmeparype 400 K
MIPOLIECCOB, OCHOBBI XUMHYECKON Y CTaH/IaPTHBIX COCTOSIHUSAX KOMIIOHEHTOB?
TEPMOJNHAMUKH, IIPUHIIMIIBI PaccuuTaiite crangapTHyto sHepruto I n606ca peaxum.
TEPMOJIMHAMUYECKUX PACUETOB OTB. -6,24 xJ[>x/MoJb-TIpOLIECC MPOTEKAET
CaMOIIPOU3BOJIBHO B NPSIMOM HAIIPaBJICHUH.
3HaTh: OCHOBHbIE KHHETHYECKHE 1.YcranoBuTe, BO3MOXKHO, JTU BOCCTAHOBIJIEHHUE OKCH/IA
3aKOHBI u 3aKOHOMEPHOCTH xenesa (III) yrmepomom 10 cBOJIHOTO MeTajuIa MO

10




MPOIIECCOB,
KUHETHYECKUX PACUYCTOB

IIPUHIIHIIBI

ypaBHenuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu
temriepatypax 298 u 1000 u cTaHIapTHBIX COCTOSTHUSIX
Bcex BemecTB. [Ipumure, 4To SHTANBIMS U SHTPOIUS
pEeaKIK HE 3aBUCSIT OT TEMIIEPATYPHI.

YMeTh: obecreynBaTh
coOIroAcHNIE 9KOJIOTHYECKON
0€30MacCHOCTH Ha MPOM3BOJICTBE U
HJIaHI/IpOBaTb OKO3allIUTHBIC

MEPONPUATHS U MEPONPUSITUS TIO
DHEPTo- U PecypcocOeperkeHUI0 Ha
IIPOU3BOJICTBE

1.Ckopoctb peakuuu arerona ¢ itogom CH3COCH3 + 12
® CH3COCH2I + HI npsiMmo mponopipioHanbHa
KOHIIEHTPALIUHU alleTOHA M HE 3aBUCUT OT KOHLIEHTPALIUU
rona. 3a kakoe Bpems npopearupyet 80% anerona, ecinu
IIPH 3TOM e TemIiepaType KOHLIEHTPALUs ero
yMeHblaeTcs BaBoe 3a 30 MuHyT?

YMeTh:  OCYIIECTBIATH  MOMUCK,
XpaHeHue, o0paboTKy W aHajau3
uHbpOpMallUd U3  Pa3IHYHBIX
UCTOYHUKOB W 0a3 JaHHBIX IO

U3y4EHHBIM paszaenam
JUCLHUIUIMHBL, TPEICTaBIATh €€ B
TpedyemoM dopmare c
UCIIOJIb30BaHUEM
MH(OPMaLIOHHBIX,
KOMITbIOTEPHBIX u CEeTEBbIX
TEXHOJIOTUI

1.0kcun cepsl (IV) konmngecTBoM BeliecTBa 4 MOJIb/JT U
KHCIIOPOJI KOJIMUYECTBOM 2 MOJIb/JT CMEIIaHbl B 3aKPHITOMN
cucreme nipu nasiaeHuu P=3,039x105 Ila. K momenty
HacTyIUIeHUs paBHoBecus B peakunu 2502+ O2 = 2503
ocrainock 20% B3siToro SO2.

Onpenenutb paBHOBECHBIE KOHIIEHTPAIUH
pearupyronux BeuecTB U JaBJICHUE B CUCTEME, TTPU
KOTOPOM HACTYIHIIO PAaBHOBECHE.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBICHUE JIJIsl pEIICHUS 3a/1a4

Oyenka: 3

Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

KM-3. Tect: «PacTBOpPBI 3J1€KTPOJIUTOB», KOHTPOJIbHas padora «PacTBopsI
3J1EKTPOJIUTOBY, 3A1IUTA J1a00PATOPHBIX padoT 1o pasaeny 4, BHIIOJHEHHE H 3aIIUTA

pacyeTHBIX 3aJaHMil 0 pa3aeay 4

®opmbl peaausanun: [lucpmennas padbora

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaboTa BBINONHSAETCS MO BapuaHTaM

OuieToB Ha 1a0OPATOPHOM 3aHATUHU

KpaTkoe cogep:kanune 3a1aHus:

Pabota opueHTHpoBaHa HAa 3Y4YEHHE CBOICTB paCTBOPOB M MX OCHOBHBIX XapaKTEPHUCTUK,
METO/IOB OIPENEIECHUS] U OLICHKHU 3THUX XapaKTEPUCTHK.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI TEXHUKU
0€30I1aCHOCTH u npaBuja
MPOBEACHUS  OJKCIIEPUMEHTA B

XUMHUYECKOH J1abopaTopuu

1.Peaknus cpensl BogHoro pactsopa Ca(OH)2 ...
1) meaouHas

2) kucnas

3) HelTpanbHas

Otser 1

2.Peakuus cpenbl BojgHoro pactsopa CaSO4 ...
1) menounas

2) Kucias

3) HelTpadbHas

OtBert 3

3HaTh: CBOMCTBA pPacTBOPOB U MX
OCHOBHBIE XapaKTEePUCTHKH,
METOABI OIpPEICNICHUs] U OICHKH
9THX XapaKTEPUCTHK

1.Peakuus cpenst BojgHoro pacropa CaCO3 ...

1) meaouHas

2) kucnas

3) HelTpanbHas

Otser 1

2.Pacnionoxwute BeliecTa 1o Mepe yMeHblenus pH ux
BOJHBIX PACTBOPOB OJMHAKOBOW KOHIICHTPAIIUU
1) Pb(OH)2 — KOH — HI — NaCl - HCOOH

2) KOH - Pb(OH)2 - NaCl - HCOOH - HI

3) KOH - HI —NaCl - Pb(OH)2 -HCOOH

4) Pb(OH)2 — NaCl — HCOOH- KOH — HlI

Otser 2

3.BomopoiHblil moKaszaTenb Cpeibl BOJAHOTO pacTBOpa
anekrpoiaura 0,01 M LIOH (yi =0,92) pasen
1) 11,96 — cpena kucnas

2) 2,02 — cpena kucnas

3) 11,96 — cpena mesouHas

4) 2,02 — cpena mienovHas

Otser 3

4.AxtuBHocth nOHOB H+ u OH-

B BoAHOM pactBope ¢ pH=4,6 mpu 298 K paBHa
1) aH+=4.10-10; aOH-=4.10-10, mous/n

2) aH+=2,51.10-5; aOH-=4.10-10, moJb/a

3) aH+=2,51.10-5; aOH-=2,51.10-5 , Mmosb/1

4) aH+=4.10-10; aOH-=2,51.10-5, monb/a
OtBeT 2

YMeTh: IEMOHCTPUPOBATH OA30BBIC
3HaHMST B OOJacTH  XUMHH,
BBIABJIATE XUMHWYCCKYIO CYIIHOCTDH
npo0OsieM, BO3HUKAIOIIUX B XOJE
poeCCHOHAIBHON JIeATETLHOCTH;
OPUMEHSTh I HUX pa3pemieHus

OCHOBHBIC 3aKOHBI
€CTECTBO3HAHMS, METO/Ibl
TEOPETUYECKOTO u
AKCIIEPUMEHTAIBHOTO
HCCJIEIOBAHMS, CaMOCTOSATEIbHO,
MOMNOJIHATh M CHCTEMaTHU3UPOBATh
npuoOpeTeHHbIE 3HAHUS o
JUCLHUIIIINHE

1.Boansrii pactBop H2CO3 umeer pH=4,52 nipu
MOJISIPHOHM KOHIIEHTpAIIMU pacTBOpa

1) 0,002 moub/n

2) 0,08 momb/n

3) 0,05 moms/n

4) 0,034momb/n

Otser 1

2.Konuenrpamus BomHoro pactBopa FeCl3 ¢ pH=3,0
COCTaBIISICT

(Kn,3, Fe(OH)3 =1,35.10-12)

1) 0,056 mosb/n

2) 0,028 mob/n

3) 0,001 mouan/a

4) 0,114 monb/n

Otger 3

12




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnonanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE IPEUMYIIECTBEHHO BBITIOJIHEHO

KM-4. Tectbi: «["ajJibBaHUYECKHE 3JI€MEHTHDY, «DJIEKTPOIU3», «Koppo3usi MeTa/LiioB».

Ko1okBIyM «JJIeKTPOXHMUYECKHE TMPOLECCHI», 31T JIA00PATOPHBIX PadOT MO pa3aeny 5,

BbINOJIHEHHE U 3a1IHUTA PAcYeTHBIX 3a/IaHUI 10 pa3jaeny 5

®opmbl peaauszanun: [TuceMennas padora

Tun KOHTPOJILHOT0 MeponpusaTHs: TecTupoBaHue

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHs] KOHTPOJbHOr0 Meponpusitus: PaGora BBINMOIHSAETCS MO BapuUaHTaM

OMJIETOB Ha IMPAKTHYCCKOM 3aHATHUHU

KpaTKOC CoAcpKaHHuE 3alaHUA:

Pa6oTa OPUCHTHPOBAaHA HAa OCHOBHBIC XaPAKTCPUCTUKHU OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
CHCTEM, KJ'IaCCI/I(i)I/IKaHI/IIO SJICKTPOXUMHNYCCKUX CUCTEM, UX MMPAKTUICCKOC UCITIOJIb30BAHUC,
OCHOBHBIC 3daKOHOMCPHOCTHU MPOLECCOB KOPPO3UU MCTAJUIOB U 3aIMUTHI KOHCTPYKIIHUOHHBIX

MaTepUalioB OT KOPPO3HH.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHbIE 3aKOHOMEPHOCTHU
IIPOLIECCOB KOPPO3HU METAIIOB U
3aIlUTHI KOHCTPYKIIMOHHBIX
MaTepUajIoB OT KOPPO3UH

1.0npenenute TEPMOIUHAMUYECKYIO BO3MOKHOCTD
INEKTPOXUMUYECKON KOPPO3UU UBIENUS U3 TATYHU
Zn/Cu B ob6eckucnopoxxeaHom pactope 0,1 M NaCl
Py KOMHATHOM TeMrieparype. Hamuiure ypaBHeHHs
AQHOJHOTO M KaTOIHOTO MporieccoB. CKOIBKO U KaKOTO
KOMITOHEHTA Pa3pyIIUTCS, €CIIA B PE3yIbTaTe BBIICIUTCS
5,6 mu1 Boopoaa(H.y.) Omseem: Koppo3usi BO3MOXXKHA ¢
BBIIETICHUEM BOJI0poia. Macca OKUCIEHHOTO Zn paBHA
16,4 mr.

3HaTh: OCHOBHBIE 3aKOHBl U
3aKOHOMEPHOCTH OOILIEH XUMHUH U
METO/IBI 00paboTKH
IKCTIEPUMEHTAIBHBIX JTaHHBIX

1.0Onpenenure BO3MOKHOCTD 3JIEKTPOXUMHUYECKON
KOPPO3UHU U3JENNS U3 YTIEPOAUCTOMN CTalu B pacTBOpE
anekrponuta 0,1 M FeCl2 npu remnepatype 25 0C npu
napuuaibHbIX AaBiaeHusx razos pH2 =0,1 atm; pO2=0,9
at™M. Hanummure ypaBHeHUs1 aHOAHOTO U KaTOTHOTO
npoueccoB. OTB. Koppo3usi BO3MOKHaA C KHCIOPOIHOM
E>=1,37(02/ Fe) ; 0,247 B (H+/Fe) u Bonopoanoi £
=0,247 B (H+/Fe) nenonsipu3zarmeit

YMeTn: o0ecrieynBaTh
coONIoficHHe  TMpaBUJ  TEXHUKHU
0€e30MMacHOCTH, HCIIOJIB30BaTh

1.Paccunraiite 3/IC Mn/Cu ralbBaHU4€CKOTO 2JIEMEHTA
pu 298 K 1 akTHUBHOCTH MTOTEHLIUAJIONIPEAEIIAIOIINX
noHoB kKatoaa 10-4 moias/n, anoga 10-2 MOIB/II.
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IIPUEMBI TIEPBOM MOMOIIU, METOJIbI CocraBbTe ypaBHEHHUS JIEKTPOJIHBIX MPOLECCOB U
3aIIUThHI B YCIIOBUSIX TOKOOOPAa3yIOIIei peakiiuu.

Ype3BbIYANHBIX CUTYyaIIUH 2.Paccuuraiite Bpemsi, HeoOXoauMoe s ronydeHus 10
r Ni- METaJZTMYECKOTO MOKPHITHS HA JKEJIE3HOH IeTau
3JIEKTPOJIN30M BOJIHOTO pacTBopa NiSO4 1mipu Toke,
paBHOM 5 A M KaTOJHOM BBIXOJIOM IO TOKY, PABHOM
65%. IIpemnoxute NOAXOAAUIMNA MaTepUal aHOA.
Hanumvre ypaBHEHUS 3JI€KTPOIHBIX MPOLIECCOB.
Omeem. 168,6 MUHYT, aHOJ — HUKEJICBBIM. .

YMeTb: NpOBOAUTH XUMHUYECKUHN 1.Paccunraiire O/IC snemenrta, B kotopoM npu 298 K
SKCIIEPUMEHT 1o 3aJlaHHOM yYCTaHOBUJIOCH PaBHOBECHE:

METOJIMKE, OOpabOTKy W aHaIu3 Zn + Sn2+ =7Zn2+ + Sn npu aKTUBHOCTH MOHOB LIMHKA
MOJTYy4YEeHHBIX pe3yJabTaTOB c 0,0001 mounp/1, , akTUBHOCTHA MOHOB ojioBa 0,01
MIPUBJICYCHUEM COOTBETCTBYIOIIETO MoJib/T. COCcTaBbTE ypaBHEHUS DIIEKTPOTHBIX
MaTeMaTUYECKOro armapara nporiecco. OtB. 0,686 B.

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1.B ranpBaHMYECKOM 3JIEMEHTE MPOTEKAET TOKOOOPA3yIoIasl peakius

Fe + 2Ag+ = Fe2+ + 2Ag

Hanumure ypaBHeHUs: aHOIHOM U KaToAHOM noiypeakuuii. Paccuntaiite 9/C nanHoro
3JIEMEHTa JJI aKTUBHOCTEN noreHnuanonpenensonux nonoB 0,001 u 7=298K. Paccuuraiite
Macchl BELIECTB, KOTOPBIE IIPETEPIIEBAIOT IIPEBPALIIEHNE HA KaTo/ie U aHoJe 1'D mipu ero
paspsiic TOkoM 2 A B TeUEHUE 1,5 yacoB npu BbIxoge 1o Toky 100 %.

2. PaccuuraiiTe KOHCTaHTy paBHOBecHs 3TOM peakuuu 11.1 mpu 298 K aBymst criocobamu.
Hanummre Beipaxenue 11t Ke. Kak MeHsieTcs BBIXOJ IPOAYKTOB C POCTOM TeMIepaTyphi?
3. Paccuuraiite pH 0,001 M BogHoro pacrBopa AgNO3. Hanumure ypaBHEHUs peakuu
TUAPOIIN3A MO0 BCEM CTYMEHSM. Y CHIIUT WM OCIIa0UT TUAPOIIN3 J0OABICHHUE B YKa3aHHBII
pacTBop a) BoAbl, 0) monuxenue T?

4. HanummTe npoieccel, UAYIINE MPH JIEKTPOXUMHUUECKON Koppo3uu Fe- mnacTunsl B
pactBope KNO3 . CkosbKko rpaMMOB METaJUIa Pa3pyLIUTCs, €CIM Ha KaTOJAHbBIX YyU4acTKax
BBIJICTUIIOCH 1,1MI1 BOIOpoAa ¥ MOTJ0TUIOCH 22,4 M1 Kuciiopoaa?

5. Hanumure ypaBHEHUS peaklUMi, UAYIIUX IpU IPUIMBAHUU K pa30aBI€HHOMY pacTBOPY
AgNO3 u30bITKa BOJHOTO pacTBopa amMmmuaka. Kakoit Mmexanusm oOpa3oBaHusi CBS3EH,
CTPYKTypa U CBOWCTBa 00pa30BaBIIETOCs] KOMIIJIEKCHOTO HOHA?

IIpoueaypa npoBenenust

HpOBO,[[I/ITC}I B MMCbMEHHOM Q)opMe 1mo Omieram B BUJC TTOATOTOBKHU U HU3JIOKCHUA PA3BCPHYTOI'O
OTBE€Ta

L. Ilepeuens Kkomnemenyuil/uHOUKaAmMOoOpPo8 u KOHMPObHBIX 60NPOCOE NPOBEPKU PE3YIbIMAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnankarop: UJI-7omk-3 JleMoHCTpupyeT mOHUMaHNe XMMUYECKHUX IPOLIECCOB U
3HaHME OCHOBHBIX 3aKOHOB XMMHHU

Bonpocel, 3aganus
1.Ha ocnoBanuu pacuera snepruu ['nu60ca nponecca: CuO(x) + HCl(p) = CuCl2(p) + H20(x)
clienaiTe BBIBOJ O TOM, 3aIluIIaeT Jiu okenJ CU MeTaJuIMYecKyro JeTajilb OT BO3ACHCTBUS
KHUCJIOTBI B YCIIOBUSIX, ONIM3KUX K CTAaHJAPTHBIM.
2. HanummTe sneKkTpoHHbIe popMysnbl aToMoB, oOpa3yrommx monekynsl Cl2 , GeCl2 , CoCI2 .
[Toxaxkute MexaHU3M 00pa30BaHUS YKAa3aHHBIX MOJIEKYII, ONPEAENIUTE MOIIPHOCTh KAk 101
MOJIEKYJIBI.
3.Paccumrtaiite pH pactBopa 0,03M H2SO4 . Bynert nu npoTekaTs MpOIEce TUAPOIIN3a COJIH,
oOpa3zoBanHoi BaumoseiicteueM NH40OH u H2SO4 ? Hanummre ypaBHEeHUE mpolecca
TUAPOJIN3a, AaiTe KadecTBeHHYIO0 orleHKY pH pactBopa conu. Kak Oyaer usmensarscst pH
pacTBOpa COJIM ITPH YBEIMYEHNN KOHIIEHTpaLu?
4.Kunetnka peakuuu nepBoro nopsaaka A(r) — 2B(r) uzyyanach MaHOMETPUUYECKUM
MmeTooM. HaganeHoe cocTossHue cuctemsl — BemecTBo A ¢ nasienueM 40 klla. Yepes 11,5
MUH o0111ee JaBieHre B cucteme yBenuumiock A0 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH
peaxkuuu
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5.Paccuuraiite sHepruro aktuBanuu Ea mporecca okucnenus Cu , €ciiv pu MOBBIIEHUN
temriepatypsl ot 30 10 800C ckopocTh peakiuu Bozpocia B 800 pas.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1 .Hanumure ssekTpoHHbIe GopMyIibl aToMOB, o0pa3yronux mojekysisl Cl2 , GeCl2 , CoCI2 .
[Tokaxkute MexaHU3M 00pa30BaHUS YKA3aHHBIX MOJIEKYII, OTPEENIUTE MOIIPHOCTh KaXI0H
MOJIEKYJIbI

OTtBeTsI:
Hcnonb3oBate Tabnuity MeneneeBa JUisi HAMMCAHUS SJIEKTPOHHBIX (hOPMYIT SJIEMEHTOB,
IpaBuJia ONpeAeNICHUS] BAJIGHTHOCTH 3JIEMEHTOB, OIIPEIEISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOAY BaJIEHTHBIX CBSI3€H, IOJISIPHOCTD CBA3EH M MOJIEKYII, [TpaBUIIa
oTpezieNieHus] CTPYKTYPBI U CBOMCTB KOMILIEKCHBIX COEIMHEHUMN

Bepnwrii otet: Cl...3S23p5; Ge...4S24p2; Co...3d74S2; monekyna Cl12—mnuHeiiHas,

HenoJigpHas; Moje-kyna Gel2—yrnoas, nonsipuas; mosiekyna Col2 --- nuHeitHas,

HEMoJIsIpHasl.
2.Paccunraiite pH pactBopa 0,03M H2SO4 . Byner nu npoTekars nporecc rupoiunsa coju,
obpa3oBanHoii B3aumojeiicteiem NH4OH u H2SO4 ? Hanummre ypaBHEHHE TIporiecca
TUAPOIIN3a, AaiiTe KauecTBeHHYIO o1leHKy pH pactBopa comu. Kak 6yner usmenstocst pH
pacTBOpa COJIM MPU YBEITUYEHUHU KOHLIEHTpauuu?

OTtBeTsI:
Hcnonp30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB JUIsl pACYETOB BOJOPOIHOIO
MOKA3aTeNH CPEJIbI.

Bepnsiii otBet: pH=1,3; NH4+ + H20 < NH40OH + H+; pH < 7, cpena kucnas; npu

YBEJIMYEHUH KOHIIEHTPA-1IUU COJIU cpefia cTaHeT Oosiee Kuciaon, pH ymeHbIuTCS.
3.Kuneruka peakuuu nepporo nopsjaka A(r) — 2B(r) u3yudanachb MAaHOMETPUUYECKUM
MetosioM. HauanbHoe coctosHue cuctemsl — BemecTBO A ¢ gapienureM 40 klla. YUepes 11,5
MUH 00111e€e JaBieHue B cucreMe yBennumiock 10 60 klla. Paccunraiite KOHCTaHTY CKOPOCTH
peaxiuu

OTBeTHI:
OO01mure 3aKOHbI XUMUYECKOW KUHETUKHU, 3aBUCHUMOCTh CKOPOCTH PEAKIIUH OT KOHIIEHTPAINH
peareHToB, 3aBUCUMOCTb CKOPOCTH PEaKIIMU OT TEMIIEPATYPHI.

Bepusrit otet: 0,001 c-1
4.Kakue peakiuu OyyT UMETh MECTO Ha HEPACTBOPUMBIX I'paUTOBBIX JIEKTPOJAX MPH
anekTponuse a) paciuiasa CaCl2 , 6) Bognoro pactBopa CaCl2? Hanumure ypaBHEHUs
MPOIIECCOB HA AJIEKTPOIax JJisg ciydaeB a) U 0). CKOIbKO BpeMeHU OTpedyeTcs st
BBIJICTICHHS HAa KaTO/e BEIECTBA, MacCOi 4 T MpH MpoTekaHuu Toka 1 A ams ciydaeB a) u 0)?

OTBeTHI:
3aKOHBI 2JEKTPOXUMHUUECKHUX Mpo1eccoB: ypaBHeHne HepHera, 3akoH Dapanest.

Bepwnsriit otBeT: a) 5,36 u; 6) 107,2 u.

II. Onucanue wikanvl oueHusanus

Ouyenka: 3a4T€HO
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BBIMOTHEHA BEPHO WITH C
HECYIIECTBEHHBIMH HEI0CTaTKaMHU

OM@HKCZ.’ HC 3a4TCHO
Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. PaboTa He BEHIITOJIHEHA WJIN BEIITOJIHEHA
MNpEUMyIICCTBCHHO HCIIPABUIIBHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
crtynentoB HUY «MOW» Ha 0CHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOM COCTaBIISIFOIIMX.
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