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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. OIIK-1 CniocoGeH ucroib30BaTh 0a30BbIE 3HAHUS €CTECTBEHHOHAYYHBIX JUCITUIUINH B
po(heCcCHOHATTLHOM IS TEIILHOCTH, IPUMEHSITh METO/IBI MATEMAaTHYCCKOTO aHATN3a U
MOJICTTUPOBAHUSI, TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOIO UCCIICI0BaHUS
N/I-5 Vicionb3yeT OCHOBHBIE 3aKOHBI XUMUH, KJIACCU()UKALIUIO M CBOMCTBA, B TOM YHCIIE
3aKOHOMEPHOCTH SIACPHBIX MPEBPAILICHUN

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. l'anpBannyeckuit anemMeHT. DnekTponus. Koppos3us meramiosy. 3amura 1a00paTOPHBIX
pabort no pazaeny 4 (Kourponbnas padota)
2. Omnpenenenne pH PacTBopoB 3:1eKTponuTOBY. 3amuTa 1abopaTOpHBIX paboT Mo pa3aeny 3
(TectupoBanue)
3. IIpocTpancTBEeHHAs! CTPYKTYpa MOJIEKYI U KOMIUIEKCHBIX COeIMHEHUH. 3amura
naboparopHbIX padoT no paszaeny 1 (TectupoBanue)
4. Xumuueckasi TepMoanHaMuka. PapHoBecue. KuneTrka XuMUYecKuX peakiuiiy. 3ammra
naboparopHbIX padoT no paszaeny 2 (KontponbHas padbora)

BPC aucuuniavHbl

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TeKYIIEro KOHTPOJIS yCIHeBAeMOCTH IO

AUCHHUILINHE:

KM-1 TIlpocTtpaHcTBEeHHas CTPYKTypa MOJEKYJ U KOMIUIEKCHBIX COeIMHEHUH. 3ammuTa 1a00paTOpHBIX
pabort no pazzeny 1 (TectupoBanue)

KM-2 Xwumnueckas TepmoanHaMuka. PaBHoBecne. KnHeTHKa XMMUYECKHX peakIuiiy. 3amuTa
n1abopaTopHbIX paboT no pasaeny 2 (KonrpoasHas padora)

KM-3 Omnpenenenne pH PacTBopoB 251eKTpoIATOBY. 3anuTa 1a00OpaTOPHBIX padoT 1o pa3aeny 3
(TectupoBanue)

KM-4 T anpBaHMueckuii 3ieMeHT. Dnektponn3. Koppo3us MetaminoBy. 3amura 1a00paTOpHBIX padoT 1Mo
pazneny 4 (KontponbHas pabota)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIbHBIX MepONpusATHil, %o

Paznen mucuumimHbl Wnnexe KM- | KM- | KM- | KM-
a3acI JucI KM: ) ) A )

Cpox KM: 4 8 12 15




Ctpoenue atoma. [lepuognyeckoe n3MEHEHNE CBOMCTB 3JIEMEHTOB U
UX coequHEeHUN. XuMU4ecKas CBSI3b.

[TpuHIMIBI POPMHUPOBAHUS ITEKTPOHHOM CTPYKTYPhI aTOMOB.
IIpOTOHHO-HENTPOHHAs TEOPHs ATOMHOIO sA1pa. EcrecTBeHHas
panuoakTUBHOCTb. [leproauueckas Tabauna 371eMEHTOB.
Ileproanueckoe N3MEHEHHE CBOMCTB 3JIEMEHTOB U UX COEIUHECHUIN

XuMHu4ecKasi CBsi3b. METO bl ONpeeIeHHs TPOCTPAHCTBEHHON
CTPYKTYPBI OPTraHMYECKUX U HEOPraHUYECKUX MosieKky. CTpyKTypa
M CBOMCTBA KOMIIJIEKCHBIX coeqnHeHHH. CBOMCTBA BEIICCTB B
pa3IMYHBIX (PU3HUECKUX COCTOSHUSIX

OO0111e 3aKOHOMEPHOCTH XMMHUYECKUX IPOLIECCOB. DHEPreTUKa U
KHHETHKA IPOIECCOB.

OO0111e 3aKOHOMEPHOCTH XMMHUYECKUX IPOLIECCOB. DHEPreTUKa U
KMHETHKA [IPOLEeCCOB. 3aKOHBI TepMOAMHAMUKH. KuHeTrnka
XUMHUYECKHX peakmuii. O0Ire 3aKOHOMEPHOCTH STICPHBIX PEaKIUil.
PaBHOBecHOe cocTosiHuE npoueccoB. CrocoObl cMeIeHus
paBHOBECHS

PactBopsl. Bonopoausiil nokasareins cpeast pH.

PactBopsl. [lucnepcusie cuctembl. OO1UE CBOMCTBAa PACTBOPOB.
BojiHbie pacTBOPHI 3JEKTPOIUTOB. XUMHUECKUE PABHOBECHS B
pacTBopax AMeKTponnuToB. Bomopoanslil mokazatens cpeasl pH

DIIEKTPOXUMUYECKUE MTPOLIECCHl. XUMUYECKUE HCTOYHUKH TOKA.
Onekrponan3. Kopposusi MeTanioB u 3aura oT KOPPO3UH.

BaKOHOMepHOCTI/I MPOTCKAHUA IJICKTPOXUMHUYCCKUX ITPOLCCCOB.
HOTGHI_II/IaJ'IBI MCTAJUIMYCCKUX U I'a30BbIX 3JICKTPOIAOB. 9J'IeKTp0J'IPI3 u
€TI0 MPUMCHCHHUC. XHUMHUYECKHE HCTOYHUKH TOKa

Knaccudukanus KOppo3nOHHBIX MTPOLIECCOB. XUMUYECKaS,
AIIEKTPOXHUMHUYECKast 1 OMOXUMHUYECKasi KOppo3usl. 3alluTa METaJIJIOB
OT KOppO3uu

Bec KM:

20

30

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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE

OIlK-1 N-Sorx-1 Hcnonp3yet | 3HaTh: KM-1 IlpoctpaHcTBEHHas! CTPYKTYpa MOJIEKYJI U KOMIJIEKCHBIX
OCHOBHBIE 3aKOHBl XHMHH, | KJIACCU(PUKALIUIO coequHeHMi. 3amuTa 1abopaTopHbIX padot no pasaeny 1 (TectupoBanue)
KJIACCU(PUKAITHIO U | KOppO3UOHHBIX porieccoB, | KM-2 Xumuueckas repmoanHamuka. PapHoBecue. Knnetrnka XuMuueckux
CBOIICTBa, B TOM 4YHCIIE | CIIOCOOBI 3alIUTHl METAIJIOB | peakiuit». 3anmTa 1abopaTopHbIx padboT no pazaeny 2 (KonrponasHas
3aKOHOMEPHOCTH  SJIEPHBIX | OT KOPPO3HH; pabota)
MIpeBpalleHU I ocHOBHbIE 3akoHOMepHOCTH | KM-3 Onpenenenune pH PacTBopoB 351eKTpoauToBy. 3amura

MPOTEKAHUS U CIIOCOOBI
IPUMEHEHHUS
ANIEKTPOXUMUYECKUX
MIPOILIECCOB B SHEPIETUKE;
oO111e cBONCTBA pacTBOPOB,
B TOM YHCJI€ CBOWCTBA
BOJIHBIX PacCTBOPOB
3JIEKTPOJIMTOB, PABHOBECHBIE
MIPOIIECCHI B PacTBOpax
JIEKTPOJIUTOB,;

o011re 3aKOHOMEPHOCTH
XUMUYECKHX SIBICHUH,
OCHOBHBIE 3aKOHBI XHMHU;
KJ1acCU()UKALIMIO U CBOIMCTBA
XUMHAYECKHUX JIEMEHTOB U
UX COCTUHEHUH, B TOM YHCIIe
o0111e 3aKOHOMEPHOCTH
SJICPHBIX MPEBPAIICHUH,
XFMHUIO PATMOAKTUBHBIX

naboparopHbIX padot o pasneny 3 (Tectupopanmue)
KM-4 I'annbBaHn4eckuii 3neMeHT. DnekTpoaus. Kopposus metamiosy.
3amuTa JrabopaTopHBIX padoT mo pasneny 4 (KonrponsHas padora)




BEIIIECTB;
OCHOBHBIE 3aKOHBI XMMHUH,
KJIACCU(UKALIUIO U CBOMCTBA
XUMHUYECKHX 3JIEMEHTOB U
UX COCTUHEHUH, B TOM YHCIIe
o0111e 3aKOHOMEPHOCTH
SIIEPHBIX IIPEBPALCHUN,
XUMHUIO PAJUOAKTUBHBIX
BEIIIECTB;

YMersb:

MIPOBOJIUTH SKCIIEPUMEHTHI
10 33JaHHOM METOJHKeE,
oOpabaThIBaTh U
aHAJIM3UPOBATh M1OJTyYCHHbIE
pe3yIbTATHI C
[IPUBJICYEHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYeCKOro anmnapara
JeNaTh XUMHYECKHE,
TEePMOJIMHAMUYECKHE,
ANIEKTPOXHUMHUYECKHE
pacueTsbl, 1eyaTh
0000111eHNS1, CPaBHUBATD,
aHaJM3UPOBATh PE3YyJIbTATHI,
YCTaHABJIMBATH B3aUMOCBSI3b
MeXy (HU3HKO-
XUMHAYECKHMH U SIIEPHBIMA
CBOWCTBaMM BEIIECTBA,;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenueanus

KM-1. IIpocTpancTBeHHAasl CTPYKTYpPa MOJIEKYJI H KOMILJIEKCHBIX COeJHHeHMil. 3ammTa

J1adopaTopHbIX padoT no pasaeny 1

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHUs] KOHTPOJIbHOIO MeponpusTus: PaGora BhINoNHSETCS MO BapuaHTaM

TCCTa Ha MMPAKTUYCCKOM 3aHATHUU.

KpaTkoe conep:kanue 3a1aHusi:

Pabora opueHnTHpOBaHa Ha TPOBEPKY 3HAHHIA B O0JIACTH CTPOCHHS AaTOMOB, CTPYKTYPBI

MOJICKYJI 1 KOMIIUICKCHBIX COCI[I/IHGHI/Iﬁ

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3yJIbTAThL O6y‘leHI/I$I 10
JUCIHHMITIINHE

Bonpocsi/3aganust 11t IpOBEpKH

3HaTh: OCHOBHBIEC 3aKOHBI XUMHH, KIacCU(UKAIIIO
M CBOMCTBA XMMHUYECKUX DJJIEMEHTOB M HUX
COEMHEHU, B TOM 4ucie 0o0IIue 3aKOHOMEPHOCTH
SICPHBIX TPEBPALICHUN, XUMHIO PAJTHMOAKTUBHBIX
BEILIECTB;

1.Kpatkas snekTpoHHast KOHPUTypanus
aJeMeHTa cepa S

1)...3s13p4

2)...3s13p5

3) ...3s23p4

4) ...3s23p6

OtBer 3

2.B03MOXHBIE BAJICHTHOCTH AJIEMEHTA
dbocdop P

1) B=1; B*=5

2) B=3; B*=5

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

4) B=0; B*=5

OtBer 2

3.Kpatkas snexTpoHHast KOHPUTypaIus
ajemMeHTa maprasen Mn

1) ...4s24d5
2) ...4d54s2
3) ...3s23d5
4) ...3d54s2
OtBet 4

4.B03MOXHBbIE BAJICHTHOCTH AJIEMEHTA
ko6ansT Co

1) B=0; B¥*=2,34,5

2) B=2; B*=5

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

4) B=3; B*=5

Otser 1

5.IIpocTtpaHcTBeHHAast KOH(UTYpAILTUSI
mosekyasr MnClI2

1) yrioBas

2) JuHeliHas




3anjgaHUupOBAHHBIE
JOUCLIAIIIIMHE

pe3yNbTaTh

oOy4eHus

Io

Bonpocei/3aganust 11t IpoBepKU

3) TeTpasrap

4) MI0CKUM TPEYrONbHUK

Otser 2

6.ITpoctpancTBeHHast KOH(MUTYpaAIUI
mojekyiasl SiCl2

1) yraoBas

2) nWHEWHas

3) Terparap

4) TpuroHajibHas MUpaMua

Otser 1

7.1IpocTpaHcTBEeHHAs KOHPUTYpAITUs
MmoJiekyisl ShH3

1) yriosas

2) TUIOCKHU TPEYTOJIbHHK

3) TeTpa’rap

4) TpUroHaJbHas MUPaAMHUIA
Otser 4

8.I1pu obpazoBanmu Mosiekyasl SiCl4
MPOUCXOIUT THOPUAN3AIIS

1) sp3

2) s2p2

3) dsp2

4) rubpuan3anyy HeT

Otger 1

9.ITpu o6pazoBaruu mosekyabl AsSCI3
MIPOUCXOTUT TUOPUIN3AITHS

1) sp3

2) s2p2

3) dsp2

4) rudpuan3anum Het

Otger 4

10.ITpu 0O6pazoBaHUU MOJIEKYJIBI
TIBr3 mpoucxoaut ruOpuan3arus
1) sp3

2) dsp.

3) sp2

4) rubpuansanu HeT

Otser 3
11.KommiiekcoobpazoBarenem B
COEMHEHUU

[Cu(NH3)4]SO4  sBnsietcst

1) Cu.

2) NHS3.

3) SO42-

4) Cu2+

Otger 4
12.KommiekcooOpa3oBatens B
coequnenun K[CoCl4] umeer 3apsin
1) +2

2) +1




3anmaHUpOBaHHBIE  pe3yibTaThl 00yueHHs 10 | Bompockl/3aganust 11t IpoBepKU
JTUCHUTIIINHE

3) +3

4) -1

Otser 3
13.KomrnekcooOpa3oBateib B
coequnenun [V(NH3)5NO2]Br2
UMEeT 3apsij

1) +4

2) +2

3) +3

4) +5

Otser 3

14.I1pu 06pa3oBaHUN KOMITJIEKCHOTO
nona [Re(CN)6]2- mnpoucxomur
ruOpUIU3aIus

1) dsp3

2) d2sp3

3) sp3d2

4) rubpuausanuu HeT

Otser 2

15.I1IpocTpancTBEeHHAS KOHPUTypaIHS
KOMIUIEKCHOTO HOHA

[SnF6]2-

1) oxkTarap

2) TUIOCKUH KBaJpaT

3) TeTpa’rap

4) TpuroHagbHas nUpaMuIa

Ortser 1

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIMYHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0pomIoy)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuku binonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTEIBHO" BHICTABIIAETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIIIOJIHEHO




KM-2. Xumnueckasi repmoanHamuka. PapHoBecue. KuHeTuka XuMHUYECKHX peaKkIuii».
3ammTa J1a00paTOPHBIX PadoT Mo pasaeay 2

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mpoBeaeHUusi KOHTPOJIbHOTO MepomnpusTusi: Padora BBINONHSIETCS O BapHaHTaM

OMJIETOB Ha IMPAKTUYCCKOM 3aHATHH.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

PaboTa opueHTHpOoBaHa Ha 3HaHUE OOLIMX 3aKOHOMEPHOCTEH XMMHUYECKHUX SIBJICHUH, 3aKOHOB
XUMHUYECKON TEPMOIMHAMUKH, SHEPTeTHIECKUX 3()(PEKTOB XUMUUECKUX PEAKLIUH, YCIOBHA U
3aKOHOMEPHOCTEW XMMHUYECKOIO PABHOBECHS, MEXAHU3MOB U 3aKOHOB IIPOTEKAHUS

XAMHYECKHUX PEaKUi

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arIaHupOBaHHBIC PE3yJbTAThl 00yUECHHUS
10 IMCIMIUINHE

Bomnpocel/3aganus s mpoBepKu

YMeTn: JIeIaTh
TEPMOJIMHAMHYECKHE,
E)JIeKTpOXI/IMI/I‘IeCKI/IC paCLIeTI)I, cJiaTb
0000111CeHUS, CPAaBHUBATD, aHATU3UPOBATH
pe3y.]H)TaTI)I, yCTaHaBJII/IBaTI) B3aNMOCBS3b
MEXY (U3UKO-XMMHUYECKUMU H
SII[epHI)IMI/I CBOI\/JICTBaMI/I BCIICCTBA,

XUMHYECKHE,

1.Ilpu cmemBanum razoB A u B B cucreme
A(r) + B(r) = C(r) + D(r) ycranoBuioch
paBHOBECHE NPU CIEAYIOIIMX KOHLIEHTPALMSIX:
cA = 0,5 moaw/n1 u cC = 0,2 monb/n. Koncranra
paBHoBecust Kc paBua 4.10—2. Haitnure
UCXOJIHBIE KOHIIEHTpaIuu BemecTB A u B npu
YCIIOBUH, UTO MPOIYKThI oTcyTcTBOBaNuU. OTB. 0,7;
2,2

2.Xumunueckas peakuust A — 2B mporekaer
¢ koHcTaHTo# ckopoct K =10-4 c-1. PaccuuTaiite
BpeMs, 3a KoTopoe npopearupyet 90 % ucxomgHoro
BEIIIECTBA, €CJIM HadallbHas KOHIIEHTpalus Obliia
paBHa 1 monb/n. OTB.6,4 yac

YMeTh: TPOBOANUTH JKCHEPUMEHTHI 110
3alaHHOM MeToaMKe, o0pabaTbiBaTh U
AQHAJIN3UPOBATH NOJYYEHHBIE PE3YJIBTATHI
C MPHUBJIEYEHHUEM COOTBETCTBYIOILETO
MaTEMaTUYECKOTO anmapara

1.B03MOKHO JI CaMOTIPOU3BOJILHOE MPOTEKAHHE
peakuuu H2(r) + 12(x)=2HI(r) mpu temneparype
400 K ¢ craHIapTHBIX COCTOSIHHUSIX KOMIIOHEHTOB?

Paccuuraiite ctangaptayto sHepruro [ mb0ca
peakiuu. OTB. -6,24 kJ/Monb-TipoIece
MIPOTEKAET CaMOIPOU3BOJILHO B MPSIMOM
HaIpaBIICHUU.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 50

10




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BJIETBOPUTEIBLHO'" BBICTABIISACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-3. Onpenesenne pH PacTBopoB 3/1eKTpoiuToBY». 3amuTa JJadopaTopHbIX padoT

no pasaeiy 3

®opmbl peanuzanuu: [lucemMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHUs1 KOHTPOJIbHOIO MeponpusTus: PaGora BhINONHSETCS MO BapUaHTaM

TCCTa Ha MMPAKTUYCCKOM 3aHATUU.

KpaTkoe conep:kanue 3a1aHusi:

Pabora opueHTHpOBaHa Ha 3HAHUE OOLIMX CBOKWCTB PACTBOPOB, B TOM YHCJIE CBOMCTB BOJIHBIX
pPacTBOPOB 3JIEKTPOJIUTOB, PABHOBECHBIX IPOLIECCOB B PACTBOPAX 3JIEKTPOJIUTOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyIbTAaThbl o6yquI/m 10
JUCIHHMITIIMHE

Bompocsi/3aganus 11t mpoBepKu

3Harh: oOOIIME CBOWCTBA pPacTBOPOB, B TOM
yucie CBOICTBa BOJIHBIX pacTBOpOB
9JIEKTPOJIUTOB, PAaBHOBECHBIE IPOLIECCHI B
pacTBOpax 3JIEKTPOIUTOB;

1.BomopoaHblii moka3atesib Cpeibl BOJHOTO
pactBopa anekrponmra 0,01 M NH40H
(Kn=1,79.10-5) paBen

1) 10,63 — cpena meouHas

2) 3,37 — cpena Kucas

3) 10, 63 — cpena kucnas

4) 3,63 — cpena mienouHast

Otser 1

2.BoiopoiHbIii ToKa3aTesb Cpeibl BOTHOTO
pactBopa anekrpoaura 0,01 M LiOH

(yi =0,92) paBen

1) 11,96 — cpena kucnas

2) 2,02 — cpena kucnas

3) 11,96 — cpena mesoyHas

4) 2,02 — cpena mienouHast

Otser 3

3.AxtuBHOCTh HOHOB H+ u OH-

B BOJIHOM pactBope ¢ pH=4,6 mpu 298 K
paBHa

1) aH+=4.10-10; aOH-=4.10-10, moms/n
2) aH+=2,51.10-5; aOH-=4.10-10,

MOJIb/JI

3) aH+=2,51.10-5; aOH-=2,51.10-5,
MOJIB/N

4) aH+=4.10-10; aOH-=2,51.10-5, monp/n
OTBert 2

4.Boopo/iHbIii TTOKa3aTesb CPEeIbl BOTHOTO
pactBopa anekrposmra 0,05 M HNO3

(yi =0,88) paBen

1) 12,64 — cpena menounas
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3ammaHupOBaHHbBIE PE3yJabTaThl OOyUYEHHUS IO
JTUCHUTIIINHE

Bomnpocsi/3aganust 11t mpoBepKU

2) 1,36 — cpena kucJas

3) 12,64 — cpena xucnas

4) 1,36 - cpena mieaouHast

Otser 2

5.BogopoHblii ToKa3atesb Cpelibl BOJHOIO
pactBopa anekrponura 0,05 M
CH3COOH (Kn=1,75.10-5) paBen

1) 10,97— cpena uienounas

2) 3,03 — cpena memouHas

3) 10,97- cpena kucias

4) 3,03 — cpena kuciaas

Otger 4

6.Bonusbiii pactBop H2CO3 umeer pH=4,52
[IPU MOJISIPHOM KOHIIGHTPAIIMU pacTBOpa

1) 0,002 moJn/a

2) 0,08 moutb/n

3) 0,05 moub/a

4) 0,034momn/n

Otser 1

7.Bonnsiii pacteop Ba(OH)2 umeer
pH=11,3 (gOH- = 0,965) npu momsipHOit
KOHIICHTPAIIMU pacTBOpPa

1) 0,002 moub/m

2) 0,001 moab/a

3) 0,05 moub/a

4) 0,005 mob/n

Otser 2

8.BonopoaHbliii mokazarenb cpeibl BOJHOTO
pactBopa 3iekrpoiuta 0,05 M pactBopa
KOH npu BBeaenuu B Hero 0,05 mons/n KC1
COCTaBUT

1) 24

2) 10,5

3) 12,6

4) 5,6

Otser 3

9.Konnenrparust BogHoro pactsopa FeCl3
¢ pH=3,0

COCTaBIISICT

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

1) 0,056 moub/n

2) 0,028 momnb/n

3) 0,001 mounb/a

4) 0,114 monp/n

Otser 3

10.Bonopoanslii mOKa3aTeNb CpeIbl
BOJTHOT'O PacTBOpa 3JICKTPOJIUTA
Al2(SO4)3 ¢ konnenrpamueri 0,25 Moyb/a
COCTaBIISICT

(Kn,3, AI(OH)3 =1,38.10-9)
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3ammaHupOBaHHbBIE PE3yJabTaThl OOyUYEHHUS IO
JTUCHUTIIINHE

Bomnpocsi/3aganust 11t mpoBepKU

1) 44
2) 10,8
3)7,0

4) 2,6
OtBet 4

3HaTh. OCHOBHEIC 3aKOHOMCPHOCTHU IMMPOTCKAHUA
A CIOCOOBI IMPUMCHCHUS JBJICKTPOXUMHNYECCKUX
MponecCoOB B SOHCPICTUKE,

1.Peakuust cpeipl BOJTHOTO pacTBOpa
Ca(OH)2 ...

1) menouHasn

2) Kucias

3) HeiTpanbHas

Otser 1

2.Peakuus cpennl BogHoro pactsopa CaSO4

1) menounas

2) Kucias

3) HelTpajabHas

Otser 3

3.Peakuus cpeas BogHoro pactsopa CaCO3

1) mesouHas

2) Kucias

3) HeiiTpanbHas

Otser 1

4.Peakuus cpensl Bogaoro pacrsopa FeCl3

1) menounas

2) KHcJaas

3) HeiiTpanbHas

Otser 2

5.Pacrmonoxmure BEIIeCTBa MO Mepe
yMeHbIeHns: pH uX BOAHBIX pacTBOPOB
OIMHAKOBOM KOHLEHTPALMH

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 - HI
Otser 2

Onucanue MKAJbI OIlCHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIEeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus snanus: OUeHKa "Hey10BIETBOPUTEIILHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-4. I'aibBaHMYeCKHU I 3J1eMeHT. JJieKTpoJn3. Koppo3us meramwioB». 3amura
J1abopaTopHbIX padoT no pasaeny 4

®opmbl peaquanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

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

KpaTKOC CoA€cpKaHMuE 3alaHUA:
Pa6oTa OpPHUCHTHPOBAHA HA NU3YUYCHUC OCHOBHBIX SaKOHOMepHOCTeﬁ IIPOTCKAaHUA
SJICKTPOXUMHYCCKUX IMPOUCCCOB B SHECPTCTUKE, UBYUCHUC KJIaCCI/I(bI/IKaIII/II/I KOPPO3HMOHHBIX
IMpouecCcCcoB U cIoco0oB 3allIUTBI MCTAJIJIOB OT KOPPO3UHU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aruIaHupPOBAHHbIE pe3ynbTaThl | Bonpockl/3ananus ans npoBepKu

00y4eHUs IO TUCIUILINHE

3HaTh: KJIaCCU(PHUKAIUIO 1.Paccuunraiite DJIC 3nemenTa, B KOTopoMm npu 298

KOPPO3UOHHBIX IPOIECCOB, CIIOCOOBI K ycranoBunocs paBHOBeCHE:

3aIUThl METAJUIOB OT KOPPO3UHU; Zn + Sn2+ =7/n2+ + Sn npu aKTUBHOCTH HOHOB
muaka 0,0001 Mob/J1, , aKTHBHOCTH HOHOB 0JI0BA
0,01

MoJTb/J1. COCTaBbTE YPAaBHEHHUSI DJICKTPOTHBIX
nporeccos. OtB. 0,686 B.

2..Paccuuraiite Bpemsi, HEOOX0UMOE IS
MOJIy4eHHUs | KT MEeTaJsIn4ecKoro HaTpusl Ha
YTOJIBHBIX 3JIEKTPOAAX 3JIEKTPOIU30M paciuiaBa
NaOH npu Toke, paBHom 2500 A 1 kaTogHOM
BBIXOJIOM IO TOKY, paBHOM 85%. OTB. 24 MUH.
3.0mnpenenute BO3MOKHOCTD JIEKTPOXUMUYECKON
KOPpPO3UH U3/ENINS U3 YIIEPOAUCTOMN cTaau B
pactBope snektposuta 0,1 M FeClI2 npu
temriepatype 25 0C npu napiuaibHbIX JaBICHUSIX
razoB pH2 =0,1 arm; pO2=0,9 arm. Hanumure
YpaBHEHUSI aHOTHOTO M KaTOJHOTO MpoiieccoB. OTB.
Koppo3sust Bo3amoxkHa ¢ kucinopoanou Es = 1,37
(02/ Fe) ; 0,247 B (H+/Fe) u BogopoaHoii E»
=0,247 B (H+/Fe) nenonspu3zanueit

3HaTh: oOmue 3aKOHOMEPHOCTH 1. PaBHOBECHBIN TOTEHITMAT METHOTO AJIEKTPOIa
XAMHUYECKUX  SBJIEHUWA,  OCHOBHBIE mipu 298 K B pactBope ero conu Ep Cu2+/Cu=+
3aKOHBI XWMHHU; KIacCCU(PUKAINIO U 0,248 B;

CBOMCTBAa XMMHYECKUX 3JIEMEHTOB U UX Paccuunraiite akTuBHOCTH HOHOB Cu2+ B pacTBOpe
COEQUHEHUI, B TOM 4YHCIIE OOIINE anektposauta. OtB. 0,001 Momb/m.
3aKOHOMEPHOCTHU SITIEPHBIX

npeBpameHHﬁ, XUMHIO paInOAKTHUBHBIX
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus ams npoBepKu
00y4YeHUs 10 TUCITUTINHE

BEIIIECTB;

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JUISI PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OueHka "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e PEUMYILIECTBEHHO BHIIIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BICTBOPUTEIHHO" BBHICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.B ranpBaHMYECKOM 3JIEMEHTE MPOTEKAET TOKOOOPA3yIoIas peakius

Fe + 2Ag+ = Fe2+ + 2Ag

Hanumure ypaBHeHUs: aHOIHOM U KaToAHOM noiypeakuuii. Paccuntaiite 9/C nanHoro
3JIEMEHTa JJI aKTUBHOCTEN noreHnuaionpeaesitomux nono 0,001 nu 7=298K. Paccuuraiite
Macchl BELIECTB, KOTOPBIE NIPETEPIIEBAIOT IIPEBPALLEHUE HA KaTo/e U aHoje I'D mpu ero
paspsze Tokom 2 A B Teuenue 1,5 yacoB npu Beixoze 1o Toky 100 %.

2. PaccuuraiiTe KOHCTaHTY paBHOBeCHS 3TOoH peakuuu 1.1 nmpu 298 K nBymst criocobamu.
Hanummre Beipaxenue 11t Ke. Kak MeHsieTcs BBIXOJ IPOAYKTOB C POCTOM TeMIepaTyphi?
3. Paccuuraiite pH 0,001 M BogHoro pactBopa AgNO3. Hanumure ypaBHEHUs peakiuu
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 peakluii, UAYIIUX IPU NIPUIMBAHUU K pa30aBI€HHOMY pacTBOPY
AgNO3 u30bITKa BOJHOTO pacTBopa amMmmuaka. Kakoit Mmexanusm o0pa3oBaHUs CBSI3EH,
CTPYKTypa U CBOWCTBa 00pa30BaBIIETOCs] KOMIIJIEKCHOTO HOHA?

IIpoueaypa nposenenus

[TpoBoauTCs B mUCbMEHHOU (popme mo OmieraM B BUAE MOATOTOBKU U H3JI0KEHHUS Pa3BEPHYTOTO
OTBETa

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDI

1. Komnerenunss/Muankarop: 1J{-Sonk-1 Vicnonb3yeT 0CHOBHBIE 3aKOHBI XMMUH,
KJIacCU(UKALMIO M CBOICTBA, B TOM YHCJIE 3aKOHOMEPHOCTH SJICPHBIX MPEBpaIIEeHUI

Bomnpocel, 3axanus
1.Ha ocHoBanuu pacuera snepruu ['u66ca nporecca: CuO(k) + HCl(p) = CuCl2(p) + H20(x)
ClIeaiTe BHIBOJI O TOM, 3aIIMIaeT M okcu CU MeTauTM4YecKyro AeTalb OT BO3JCHCTBUS
KHUCTIOTHI B YCIIOBUSIX, OJIM3KUX K CTAaHJAPTHBIM.
2.Paccmotpurte anekTpoxumuueckyro kopposuto Fe B 0,1 M pactBope HCI. Tlpennoxure
AHOJIHBIC U KaTO/HBIE MOKPBITUS JUISI JAaHHOTO MeTaia. PaccunTaiite Maccy pacTBOPUBIIETOCS
IIOKPBITHS, €CIIA IIPU 3TOM BbLAennnoch 22,4 i H2 u nornorunocs 4,8 mur O2.
3.Paccumnraiite sHepruro aktuBanuu Ea mporecca okucnenust Cu , eciiv Ipy MOBBIIICHUH
temriepatypsl ot 30 10 800C ckopocTh peakiuu Bo3pocia B 800 pas.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1 .Hanmmure smekTpoHHbie GOpMyITbl aToMOB, oOpa3yromux mosekyiasl Cl2 , GeCl2 , CoCI2 .
[Tokaxkute MexaHu3M 00pa30BaHMsl YKa3aHHBIX MOJIEKYJI, ONPEAETUTE MOJIIPHOCTD KaX 101
MOJIEKYJTBI
OTBeTsI:
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Hcnonws3oBatek Tabmuily MeHaeneesa sl HAMCAHUS SICKTPOHHBIX GOPMYI TIEMEHTOB,
MpaBuJia ONpeeNICHUS] BAJIGHTHOCTH 3JIEMEHTOB, ONPEIEIATh MPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOAY BaJIEHTHBIX CBSI3€H, IOJISIPHOCTD CBA3EH M MOJIEKYI, [TpaBUIIa
oTpezieNIeHuUs] CTPYKTYPBI U CBOMCTB KOMILIEKCHBIX COETMHEHUI

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

HernospHas; MoJie-kyna Gel2—yrnosasi, monspHas; mosekyna Col2 --- nuHeiHas,

HENoJIsIpHasl.
2.Paccuuraiite pH pactBopa 0,03M H2SO4 . ByaeT i1 npoTekath Npouecc ruiposin3a Coju,
obpa3oBanHoii B3aumojeiicteuem NH4OH u H2SO4 ? Hanummre ypaBHEeHHE mporecca
TUAPOIIN3A, AaiiTe KauecTBeHHYIO olleHKY pH pactBopa conu. Kak 6ynet usmensitocs pH
pacTBOpa COJIM IIPH YBEIMUYEHUU KOHIIEHTpALu?

OTtBeTsI:
Hcnonp30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOIUTOB ISl pACUETOB BOJIOPOAHOIO
MOKa3aTeNH CPEeJibl.

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

YBEJIMYEHUH KOHILIEHTPA-1IUU COJU cpefia cTaHeT Oosiee Kuciaon, pH ymeHbIuTCS.
3.Kuneruka peakuuu nepporo nopsjaka A(r) — 2B(r) u3yudanachb MAaHOMETPUUYECKUM
MetosioM. HauanbHoe cocTtosHue cuctemsl — BeecTBO A ¢ gapienreM 40 klla. Yepes 11,5
MUH 00111e€e JaBieHue B cucteMme yBeanumiock 10 60 klla. Paccunraiite KOHCTaHTY CKOPOCTH
peaxkuu

OTBeTHI:
OO61re 3aKOHbI XUMUYECKOW KUHETUKH, 3aBUCUMOCTh CKOPOCTHU PEAKIIMH OT KOHIIEHTPAIUH
pEeareHToB, 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT TEMIIEPATYPHI.

Bepmnsriii otet: 0,001 c-1
4.B rereporennoii cucreme Si (k) + 2H20 (1) « SiO2 (x) + H2 ( r ) npu 3aganHO#
TEeMIepaType yCTaHOBUIIOCH paBHOBecue ¢ koHcTanToit Ke=0,1. Omnpenenute paBHOBECHbBIE
koHueHTpauuu H20 u H2,ecnu B Havasne peakuuu B peakrope o0bemoM 20 11 Haxoauiock 18 T
MapoB BOJIbI

OTBeTHI:
3aKOHBI XUMUYECKOW TEPMOIMHAMHUKY TSl IPOBEACHUS TEPMOXUMHYECKHUX PACYETOB,
PaBHOBECHBIX IPOLIECCOB.

Bepwwsiii otet: 0,04 monw/m; 0,01 Mons/n
5.Kakue peakuuu 6yayT UMETh MECTO Ha HEPACTBOPUMBIX IPapUTOBBIX NEKTPOAAX NPU
anekTponuse a) paciiasa CaCl2 , 6) BogHoro pactBopa CaCl2? Hanummre ypaBHeHUsS
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.

Bepwnsiit otBeT: a) 5,36 4; 6) 107,2 u.

II. Onucanue wikanvl oueHuganus

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBHHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYIUPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepualia ecth He3HAUUTEIbHBIC
HEIOCTATKU

Oyenka: 3 («yIOBIETBOPUTEIEHO)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu 6vlnoinerus 3Hanus: PaboTa BeINoHEHA B paMKax "moporosoro"”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCH YIITyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa He BHIIOTHEHA WM BBIIOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. Ilpaguna évicmasnenus umo20680ii OUEeHKU no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha 0cHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

18



