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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-4 CniocoGeH mpuMEHSATh METObI aHATN3a U MOACIIUPOBAHHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIIE0BAHMS P PELICHUU MTPAKTUYECKUX 3a]1a4
N/I-3 JlemoHCTpUpyeT MOHUMAHUE XUMUYECKUX MPOLIECCOB

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanmsaruu: [Tucemennas padbora
1. l'anpBannveckuii anement. Dnekrponu3. Kopposus meramion (TectupoBanue)
2. OCHOBHBIE 3aKOHBI XUMHUU. DJIIEKTPOHHOE CTPOCHHE aTOMOB. XUMHUYECKas CBSI3b.
(TectupoBanue)
3. PactBopsI anekTponantoB. Bogopoansiii mokazarens (KonrponsHas padora)
4. Xumuueckasi TepMOIMHAMUKa, paBHOBecue, kunetuka (Konrponbnas padora)

BPC nucuumiInHbI

2 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHI TEKYIIEro KOHTPOJS yCIHeBAaeMOCTH IO
AUCHUTLINHE:

KM-1 OcHoBHbIE 3aKOHBI XUMHH.DIIEKTPOHHOE CTPOCHHE aTOMOB. XuMHUecKas cBs3b. (TecTupoBanue)
KM-2 Xwumudeckas TepMOJUHAMUKA, paBHOBecHe, kuHeTHKa (KoHTponbHas paboTa)

KM-3 PactBopsI aekTponutoB. Bomopoansrit mokazatens (KontponsHas padora)

KM-4 TanpBanuueckwuii aneMent. Dnekrponn3. Kopposus meramios (TectupoBanue)

Bujx npome:xyTouHOI aTTecTalmu — JK3aMeH.

Beca KOHTpOIBHBIX MeponpusITHii, %o
Wanekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16

Paznen nucrunanHb

CtpoeHue BelecTa

OCHOBHBIE 3aKOHBI XUMUHU. DJIIEKTPOHHOE CTPOCHUE ATOMOB.
[Tepuoanueckas cuctema 3J€MEHTOB. XUMUYECKasl CBS3b. +
Crpoenue MosieKyl. MeXMOJIeKyIsIpHble B3aUMOJEHCTBHS.

O6H_[I/IC 3aKOHOMCPHOCTU XUMHNYCCKUX IIPOLCCCOB.

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKU. XMMHUUECKOE paBHOBECHE.
OCHOBBI XMMHUYECKON KHHETHKH.




PacTtBopbI.

Konnenrtpanus. CuiibHBIE U CiTa0bIe 3JIEKTPOIUTHL. BogopoaHbIii

nokaszareib cpensl pH. ['maponus. ManopactBopumbie +
JJIEKTPOJIUTEHIL.
DIEKTPOXUMHUYECKHE MTPOLIECCHI.
XUMHYECKUE UCTOYHUKH TOKA. DekTpoiu3. Kopposus meranioB u +
3alUTa OT KOPPO3HH.

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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
OIIK-4 N-3onk-4 JemoHcTpupyer | 3HaTh: KM-1 OcHoBHBIE 3aKOHBI XUMUHU.DJIEKTPOHHOE CTPOCHHUE aTOMOB.
MIOHUMaHUe XUMHUYECKHUX | CBOMCTBA pacTBOPOB U UX Xumunyeckas cBs3b. (TectupoBanue)
IIPOLECCOB OCHOBHBIE XapakTepucTuky, | KM-2 Xumuueckas TepMOAMHAMUKa, paBHOBecHe, knHeTnka (KoHTpoibHas

METO/IbI ONIPEICIICHHS U
OIICHKH 3TUX
XapaKTEPUCTHK;

OCHOBBI TEXHUKH
0€30MaCHOCTH U MpaBuUIia
MIPOBEICHUS YKCIICPUMEHTA B
XUMHUYECKOH J1abopaTOpHH.
OCHOBHBIC XapaKTePUCTUKU
OKHUCIIUTEIHHO-
BOCCTAaHOBHUTEIHHBIX CHCTEM,
KJ1accu(UKaLuio
ANEKTPOXUMHUYECKUX
CUCTEM, UX MPAKTUYECKOE
HCIIOJIb30BAHNUE;

OCHOBHBIE KHHETHUUYECKHE
3aKOHBI 1 3aKOHOMEPHOCTH
MIPOLIECCOB, MPUHITUIIBI
KHHETHYECKUX PaCUeTOB;
OCHOBHBIE 3aKOHBI 1
3aKOHOMEPHOCTH 001Iei
XUMHH U METOJIbI 00paboTKH
IKCITEPHUMEHTAITLHBIX

pabora)

KM-3 PactBopsl asiektponntoB. Bogoponnsbiil nokaszarens (KontponabHas
pabora)

KM-4 I'anbBannveckuii anemMeHT. DnekTpoius. Kopposus meramion
(TectupoBanmue)




JTaHHBIX;
OCHOBHBIE 3aKOHOMEPHOCTH
MPOLIECCOB KOPPO3UU
METaJIJIOB U 3alllUTHI
KOHCTPYKIIMOHHBIX
MaTepUajoB OT KOPPO3HH;
o01re 3aKOHOMEPHOCTH
XUMHUYECKHX SIBJICHUM U
MIPOIIECCOB, OCHOBBI
XUMHUYECKON
TEPMOAMHAMHKY, IIPUHITAIIHI
TEPMOAMHAMHYECKUX
pacyeTos;

KJ1acCU(UKALIMIO U CBOICTBA
XUMHYCCKHX 3JIEMEHTOB U
HX COCIMHECHHUM,
B3aMMOCBSI3b CTPOCHHS H
CBOICTB BEIIIECTB;
HCTOYHUKH HAyYHO-y4e€OHOM
uHpopmanuu (yaeOHUKH,
CIIPaBOYHMKH, Oa3bI
JAaHHBIX ) IO U3yYEHHBIM
pasnenam AUCITUTUTMHBL,
YMeTs:

MIPOBOJNTH XUMUICCKHM
9KCIIEPUMEHT 10 33/1aHHOM
MeToaunKe, 00paboTKy 1
aHaJIU3 TMOTYYECHHBIX
pe3yIBTaTOB C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYECKOT0 anrmapara;
oOecrieunBaTh COOIIOIEHUE




NPaBUII TEXHUKU
0€301MaCHOCTH, TIOYKAPHOU
0€30MacHOCTH, HOPM
OXpaHBbI TPy
JIEMOHCTPHUPOBATH 0A30BEIC
3HaHUS B 00JIACTH XMMUH,
BBISIBIISITH XUMHUYECKYIO
CYIIHOCTB TTPOOIIEM,
BO3HUKAIOIMINUX B XOJI€
npodeCcCHOHATLHOU
JeSITeIbHOCTH; TPUMEHSTh
JUISL MIX Pa3perieHus
OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, METOIbI
TEOPETUYECKOTO U
AKCIEPUMEHTAIHLHOTO
HCCIICIOBAHMS,
CaMOCTOSITENIbHO, TIOTIOJIHATh
Y CHCTEMaTHU3HPOBATh
IpUOOpETEHHbIE 3HAHUS 10
JMCIIATUTAHE;




1I. Cooepicanue ouenounvix cpeocme. lllkana u Kpumepuu oyenusanus

KM-1. OcHOBHBI€ 3aKOHBI XHMHH.gﬂeKTPOHHOG CTPpOCHUEC aTOMOB. XuMuueckas
CBHA3b.

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJIBHOI0 MeponpusiTusi: PaboTa BbINONHAETCS MO0 BapuaHTaM Ha
IIPAaKTUYECKOM 3aHATUU.

Kpartkoe cogep:xkanue 3aiaHuA:
Boi6epuTe 01uH U3 IPUBEIECHHBIX B TECTE OTBETOB U TUCHbMEHHO OOOCHYITE €ro

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3ynbTatel | Bompocsl/3aganus 11t IpoBepKU

00y4eHus N0 TUCIUILINHE

3HaTh: KJIAcCH(HKAIMIO M CBOWCTBA 1.

XAMHUYECKUX 3JI€EMEHTOB u ux | 1. HanuwwTe 31eKTPOHHYI0 KOHPUIypaLuo 04HOATOMHOIO
COEMHEHUH, B3aUMOCBSA3b CTPOCHUS U MOHa € 3apAafom 3+, 06pa30BaHHOrO 3/1IEMEHTOM TpeTbeN
CBOMCTB BEILECTB; rnaBHon nogrpynnel Tpetbero nepuoga NC. Ykaxute

KBaHTOBbIE YMcna GOPMUPYIOLLETrO 3/IEKTPOHA 3TOrO
3/1eMEeHTa 1 ero 3/1IeKTPOHHbIE aHaNoru.

3HaTh: OCHOBHBIE 3aKOHBI u 1.
3aKOHOMEPHOCTH 00Immeil xumuu u | 1. Onpepenute u cpaBHUTE CTPYKTYPY M NONAPHOCTb
METO/IbI 00paboTKu monekyn AICI3 n PCI3 no meToZy BaNeHTHbIX CBA3EN.

SKCIICPUMCHTAJIbHBIX JAHHBIX;

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6bInoIHeHus 3Hanus: TecT cuuTaeTcsl BBINOJIHEHHBIM Ha OLEHKY
«OTAMYHOY €CIIM BHINIOJHEHBI CIEYIOIINE YCIOBUS: - IaHbl IPaBUJIbHBIE OTBETHI HE MEHEE YeEM Ha
90% BOIPOCOB TecTa, UCKII0Yast BOMPOCHI, HA KOTOPBIE CTYAEHT JIOJI’KEH AaTh CBOOOIHBIN OTBET; -
Ha BCE BOIIPOCHI, IPEAINOIaraone CBOOOHbIH OTBET, CTYEHT J1ajl MPaBUIbHBINA U MOJIHBINA OTBET.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu 6blnoaHeHus 3Hanus: TecT CUUTaeTCsl BHIOJTHEHHBIM Ha OLEHKY
«XO0pOIIIOY» €CITH BBIITOJTHEHBI CIICAYIONTUE YCIOBHS: - TaHbI IPABHIILHBIC OTBETH HE MEHEE YeM Ha
75% BOMPOCOB TeCTa, UCKIIIOUasi BOMPOCHI, HA KO-TOPBIE CTYIEHT JOJKEH AaTh CBOOOIHBINA OTBET; -
Ha BCE BOITPOCHI, TPEJIITOIAraloniie CBOOOTHBIA OTBET, CTY/ICHT JIajl MPAaBUILHBIA OTBET, HO JI0-
MyCTUJI HE3HAYUTEIbHBIC OTMOKHU M HE TT0Ka3al He0OXOAUMOM MOTHOTHI.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHeHuss 3Hanust: TecT CYUTAeTCs BBIMOJIHCHHBIM Ha OLICHKY
«Y JI0BJICTBOPUTEIILHOY, €CIIH BHIMOJIHEHBI CIICAYIONINE YCIOBHUS: IaHbl TPABUIbHBIC OTBETHI HE
MmeHee ueM Ha 50% BOMPOCOB TeCTa, UCKIII0Yasi BOITPOCHI, Ha KOTOPBIE CTYJACHT JAO0JDKEH aTh
CBOOO/THBIN OTBET; - HA BCE BOIIPOCHI, MPE/IOJIATaloIIie CBOOOIHBIN OTBET, CTYJCHT Jajl




HGHpOTI/IBOpe‘II/IBblﬁ OTBCT, WK IPU OTBCTC AOIMYCTHUII 3BHAYUTCIIbHBIC HCTOYHOCTH U HC MOKAa3aJl
ITIOJIHOTBI.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu 6binoaHeHus 3Hanus: TecT CanTaeTcs BHIITOJIHCHHBIM Ha OLICHKY
«HeynoBneTBOPUTEIBHOY, €CIIU CTYICHTOM HE BBIIOJIHEHBI YCIOBUS, IPEINOJIAaraolie OeHKY
«Y IOBIIETBOPUTEIHHOY.

KM-2. XumMnyeckasi TepMOAMHAMUKA, PABHOBeCHE, KHHETHKA

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOIO MeponpusiTus: PaboTa BbINONHAETCS MO0 BapuaHTaM Ha
IIPAaKTUYECKOM 3aHATHUU.

KpaTkoe conep:kanue 3a1aHusi:
HpI/IBeCTI/I peHIeHI/IC 3a1a4 110 TCMaMITepMOI{I/IHaMI/IKa, XUMHUYCCKOC paBHOBeCI/Ie U KMHCTHKA,
3amucarh BBIBOJIBI I10 Pe3yJbTaTaM paciyeToB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupPOBAHHbIE pe3ynbTaThl | Borpockl/3aganus ams npoBepKu

00y4eHUs IO TUCIUILIAHE

3HaTh: HUCTOYHUKU HAy4HO-y4eOHOU 1.

uHpopmanuu (yuebnuku, | 1. 1.0npepenute obnactb TemnepaTyp, B KOTOPO BO3MOXEH

CIPaBOYHHMKHM, 0a3bl JaHHBIX) IO CaMOMPOU3BO/IbHbIN NPOLLECC NPY CTaHAAPTHOM

HW3y4YCHHBIM pa3ieiiaM JUCUUILINHBIL, coctosiHum Bewects: 2HF (r) + O3(r) = H20(x) + F2(r) +
02(r).

3HaTth:  O0ImKME  3aKOHOMEPHOCTH 1.YcraHoBuTe, BO3MOXKHO, JTU BOCCTAHOBJICHHE

XUMUYECKHUX SIBIEHUH M NPOLECCOB, okcuaa xkenesa (II1) yrnepogom 10 cBogHOTO MeTanaa

OCHOBBI XUMUYECKON o ypaBuenuto Fe203 + 3C(rpadurt) = 2Fe + 3CO

TEPMOJAUHAMUKH, IIPUHIUIIBL npu temneparypax 298 u 1000 u craHgapTHBIX

TEPMOJMHAMHYECKUX PACUETOB; COCTOSIHMSIX BCeX BemiecTB. [Ipumure, 94T0 SHTATBIUA
Y SHTPOIHUS PEAKIIMH HE 3aBUCAT OT TEMIEPATYPHI.

3HaTh:  OCHOBHbIE  KHHETHYECKHE 1.1. [Ipu noBeIIeHUHU TeMiepaTypsl ot 292 o 299,2

3aKOHBI u 3aKOHOMEPHOCTH C KOHCTaHTa CKOPOCTH peakuuu n3menunacs ot 0,069

MPOLECCOB, MPUHIINIBI KHHETHYECKUX 1o 0,084 yi/monb-c. PaccunTaiiTe SHEpruio aKTHUBAIUH.

pacueTos;

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: - KOHTPOJIbHAst pa00Ta CUNTAeTCsl BBITOJTHEHHON
Ha OIeHKY «OTINYHO», €CITH CTYJICHT BBITIOJHWI paboTy 63 OMMOOK M HETOYETOB, MITH JIOTTYCTHI
OJIMH HEI0YeT.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blNOJHEHUs. 3HAHUsL: - KOHTPOJIbHAsE paboTa CUNTACTCS BBITOTHEHHON
Ha OIICHKY «XOpOIIIO», €CJIN CTYACHT BBITOJHWI padOTy MOTHOCTHIO, HO IOMYCTHII B HEll He OoJiee
OJIHO# HerpyOoii OIIMOKHU U OJIHOTO HEeI0YeTa, WK He 0oJiee BYX HEIOYCTOB.

Oyenka: 3 («yIOBIETBOPUTEIEHO)




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmukuy 6bINOJIHEHUsL 3HAHUA: - KOHTPOJIbHAs paboTa CUNTACTCsl BBITOTHEHHON
Ha OILICHKY «Y JOBJIETBOPUTEIHHOY, €CIH CTYICHT MPABUILHO BBITIOJHWI HE MEHEE MTOJIOBUHBI
paboTHI.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuku 8bINOJHEHUs 3HAHUA: - KOHTPOJIbHAsS padoTa CUUTACTCS BHIIIOTHEHHON
Ha O1eHKY «HeynoBIeTBOPUTEIbHOY, €CIIH CTYICHTOM HE BBIIOJIHEHBI YCIOBUS, MTPEIOJararonme
OLICHKY «Y IOBJICTBOPUTEIIHHOY.

KM-3. PacTBopbI 2J1eKTPOJIMTOB. BomopoaHbiii moka3areib

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHHsi KOHTPOJIBHOI0 MeponpusiTus: PaboTa BhINONHAETCS MO BapuaHTaM Ha
IIPAaKTUYECKOM 3aHATUU.

KpaTkoe cogep:kanune 3a1aHus:
3anucarh ypaBHEHHS AUCCONMAIUH, 000CHOBATh PEUICHUE COOTBETCTBYIOUIMMH (hOpMyIaMH,
IPOBECTH PACUETHI PEIICHHE B 00IIEM BHE

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupoBaHHbIE  pe3ysbTaThl  oOyueHHsl 1o | Bompockl/3amanus aist mpoBepku

JUCIUIUINHE

3HaTh: OCHOBBI TEXHUKH 0€30IIaCHOCTHU U MpaBuUJia 1.IlpuBenute onpeneneHue CTENEeHU

IPOBEJICHUS  DKCIEPUMEHTa B  XUMHUYECKOU nucconmanuu. Kakue Bemecrsa

1a00paToOpUH. Ha3bIBAIOTCS AIeKTpoauTamu? Yem
CUJIBHBIE DJIEKTPOJIMTHI OTINYAIOTCS OT
cnadbIx?

3HaTh: CBOWMCTBAa pPAcCTBOPOB M UX OCHOBHBIC 1.Kak u3meHseTcs CTeneHb JUCCOAINN

XapaKTEpUCTUKHU, METO/BI ONIPEIEICHNS U OLEHKU CJ1a0BIX KMCIIOT U OCHOBAHUM NpH

ATHX XapaKTEPUCTHUK; pa3baBneHun?

YMeTb: IPOBOAUTE XUMUYECKUN DKCIEPUMEHT 10 1.Paccunraiite pH pactBopa KOH, ecin

3alaHHOM  MeTonuKe, OO0palOTKy U  aHauu3 U3BECTHO, uTO ero TuTp paseH 0,004 r/mi.

MIOJIyUEHHBIX  pE3yJIbTaTOB C  IPUBJICYECHUEM

COOTBETCTBYIOIIETO MaTEMAaTUYECKOI0 aIlapara,;

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuxu 8bINOJHEHUs 3HAHUA: - KOHTPOJIbHAs paboTa CUNTAETCS BBIITOTHEHHON
Ha OIeHKY «OTJINYHO», €CITU CTYJIEHT BHIIOIHUI paboTy 0e3 omMOOK 1 HE0UETOB, WK JOMYCTHI
OJIMH HEJ0YET.

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 8bINOJIHeHUS 3HAHU: KOHTPOJIbHAS paboTa CYUTACTCS BBHITIOTHEHHON
Ha OIIEHKY «XOPOIII0», €CITH CTYICHT BBITOJIHIII pa0OTy IMOJTHOCTHIO, HO JIOIYCTHII B HEl He OoJiee
OJTHOM Herpy0Ooi OIMOKYU ¥ OJHOTO HEJ0YeTa, WK He Oosiee IBYX HEI0YETOB.

Oyenka: 3 (KyTOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
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Onucanue xapakmepucmuky 6bINOJIHEHUs 3HAHUA: KOHTPOJIbHAs pab0Ta CYMTAETCS BBHITIOJTHEHHON
Ha OICHKY «Y JIOBJIETBOPUTEIILHOY, €CJIU CTYACHT MPABUIILHO BBITIOIHII HE MEHEE ITOJIOBUHBI
paboTHI.

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HAHUA: KOHTPOJIbHAs pad0Ta CYMTAETCS BBHITIOJTHEHHON
Ha olleHKY «HeynoBIeTBOPUTENbHOY, €CIIU CTYICHTOM HE BBIINOJIHEHBI YCIOBUS, IPEINoaratolime
OIICHKY «Y JIOBJIETBOPUTEIIHHOY.

KM-4. I'anbBann4yeckuii 3jeMeHT. Jiektposu3. Koppo3ust meraion

®opmbl peasuzanun. [TuceMennas padora

Tun KOHTPOJILHOI'O MEPONIPUATHS: TGCTI/IpOBaHI/Ie

Bec konTpoabHoro meponpusitusi B BPC: 25

Hpoue}lypa NMPOBEACHUA KOHTPOJBHOI0O MEPONIPUATHSA: Pabora BBIIOIHSAETCS 1O BapuaHTaM Ha

MMPAKTUYCCKOM 3aHATHH.

KpaTKOC CoA€cpKaHHuE 3alaHUA:

BBI6epI/ITe OJIMH M3 IIPUBCACHHBIX B TCCTC OTBCTOB U IIMCbMCHHO O6OCHy1>iT6 ero. Padora

OpUCHTHPOBaHAa HA OCHOBHBIC XapaKTCPHUCTUKU OKHUCINTCIbHO-BOCCTAHOBUTCIILHBIX CUCTEM,
KJ'IaCCI/I(bI/IKaI_[I/IIO QJICKTPOXUMHUYCCKHUX CUCTEM, UX ITPAKTHUICCKOC HCIIOJIb30BAHUEC; OCHOBHBIC
3aKOHOMCPHOCTH IMPOLECCOB KOPPO3UH MCTAJIJIOB U 3allIUThI KOHCTPYKIIMOHHBIX MaTCPHAJIOB

OT KOPPO3HUHU.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3yIbTaThbl O6y‘IeHI/I${
IO JUCHMITJIMHE

Bonpocsi/3aganus 11t IpoBepKH

3HaTh: OCHOBHbIE 3aKOHOMEPHOCTHU 1.Onpenenure TepMOIUHAMUYECKYIO

IPOLIECCOB KOPPO3UM METAJNIOB M 3aIIUTHI BO3MOYKHOCTB 3JIEKTPOXUMHYECKON KOPPO3UU

KOHCTPYKLIMOHHBIX MaTepHuaoB oT u3zenus u3 natyHu Zn/Cu B

KOPPO3HH; obeckucnopoxxennoM pactrope 0,1 M NaCl
py KOMHaTHOH TeMmneparype. Hamummure
yYpaBHEHHUS aHOJIHOTO U KaTOAHOIO MIPOLIECCOB.
CKOJIBKO M KaKoro KOMIIOHEHTa pa3pyIIUTC,
€CJIU B pe3yJIbTaTe BbLACIUTCS 5,6 MIT
BOJIopoJa(H.y.) Omeem: Koppo3ust BO3MOXKHa €
BBIJICJICHHEM BOJIOpOoJa. Macca okucineHHoro Zn
paBHa 16,4 mr.

3HaTh: OCHOBHBIE XapaKTePUCTUKU 1.IlepeuncauTe npaBuia BOCCTAHOBICHUS Ha

OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX KaToJI€ IIPH JJIEKTPOJIM3E U3 BOJHOIO pacTBOpa

CHUCTEM, KJIaCCU(UKAIUIO ANEKTPOJINTA.

AIIEKTPOXUMUYECKUX CHCTEM, ux

MPAKTUYCCKOC MCITOJIB30BAHUC,

YMeTh: 1eMOHCTPUPOBATh 0a30BbIE 3HAHUS
B oOiactu XUMHH, BBIABIIATE XUMUUYCCKYIO
CYIITHOCTH MpoOIeM, BO3HUKAIONIUX B XOJE
npodeCCHOHATBHON NeSATeTbHOCTH;
MPUMEHSTh I UX Pa3pelieHus] OCHOBHBIE

3aKOHBbI €CTCCTBO3HAHUA, METO/bI
TCOPCTUUCCKOTO W SKCIICPUMCHTAJIBHOI'O
HCCICI0BaHUsI, CaMOCTOSATCIIBHO,
IIOIIOJIHATH n CUCTCMATU3UPOBATH

HpI/I06peTeHHBIe 3HAHUA 110 AUCHUIIIINHEC,

1.Paccuutaiite 3/1C Mn/Cu raapBaHHYECKOTO
aneMenTa npu 298 K 1 akTHBHOCTH
MOTEHIIMATIONIPEACTISIONNX NOHOB Kartoaa 10-4
moune/n, anona 10-2 moins/i1. CocTaBbTe
ypaBHEHUS AJIEKTPOJIHBIX MPOLIECCOB U
TOKOOOpa3yIomel peaKiinm.
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3amnaHupOBaHHbIE pe3ynbTaThl o0yueHus | Bompockl/3aganust 1iist IpoBepKU
10 TUCLUILINHE

YMeTh: obecnieunBaTh COOJIIOICHHUE TTPaBUI 1.Paccuunraiite BpeMs, HEOOXOUMOE JIJIst
TEXHUKHU 0e301acHOCTH, MOXKapHOM nosryderust 10 T Ni- MeTaluIH4ecKoro NOKPBITHS
0e301acHOCTH, HOPM OXpaHbI TPy/ia Ha YKEJIE3HOM JeTaM JIEKTPOJIU30M BOJTHOTO

pactBopa NiSO4 npu Toke, paBHOM 5 A 1
KaTOJIHOM BBIXOJIOM I10 TOKY, paBHOM 65%.
[IpemnoxuTe NoaAXOA[IIMNA MaTepUal aHOIa.
Hanumure ypaBHEHUS IEKTPOTHBIX
niporieccoB. Omegem. 168,6 MUHYT, aHO —
HUKEJICBBIH. .

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6bInoIHeHusA 3Hanus: TecT cuuTaeTcs BBIIOJIHEHHBIM Ha OLEHKY
«OTIUYHO» €CJU BBIIIOJIHEHBI CIEIYIOIINE YCIOBUS: - 1aHbI IPABUJIbHbIE OTBETHI HE MEHEE YEM Ha
90% BOIPOCOB TecTa, UCKIII0Yast BOIPOCHI, HA KOTOPbIE CTYAEHT JIOJKEH JaTh CBOOOHBIN OTBET; -
Ha BCE BOIIPOCHI, IPEAINOIAraIOIe CBOOOIHBIN OTBET, CTYAEHT /aJl IPAaBUIbHBIA U TIOJHBIA OTBET.

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu binoineHus sHanus: TecT cuuTaeTcs: BIIMOIHEHHBIM Ha OLEHKY
«XOpOIIIOY» €CITU BBIITOJTHEHBI CICAYIONIUE YCIOBHS: - JaHbl IPABIIILHBIC OTBETHI HE MCHEE YeM Ha
75% BOMPOCOB TeCTa, UCKIIIOUasi BOMPOCHI, HA KO-TOPBIE CTYIEHT JOJKEH AaTh CBOOOIHBIN OTBET; -
Ha BCE BOIIPOCHI, TPEAIIOIATAIONINEe CBOOOTHBIN OTBET, CTY/ICHT J1ajl MPaBUIBHBIA OTBET, HO JIO-
MYCTHJI HE3HAYUTEIIbHBIC OIIMOKU ¥ HE TI0Ka3a]l HeOOXOMMOM ITOJIHOTHI.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50

Onucanue xapakmepucmuxu 8blnoaHeHus: 3Hanus: TecT CUUTaeTcsl BBITOTHEHHBIM Ha OLEHKY
«Y IOBJIETBOPUTEIILHOY, €CIIH BBIMOJIHEHBI CIIEAYIOIINE YCIOBUS: 1aHbl IPABUIbHBIE OTBETHI HE

meHee ueM Ha 50% BOMPOCOB TecTa, UCKITI0Yasi BOIIPOCHI, HA KOTOPBIE CTYJEHT JOJDKEH J1aTh

CBOOO/HBIN OTBET; - Ha BCE BOIIPOCHI, MPEIOIaraoie cBOOOHbINA OTBET, CTYJEHT Aaj
HETPOTHBOPEYMBEII OTBET, HJIU IPH OTBETE JOMYCTHII 3HAYATEIbHBIC HETOYHOCTH M HE TIOKa3ajl
MIOJTHOTHI.

Oyenka: 2 («HEyIOBIETBOPUTEIILHO)
Onucanue xapakmepucmuxu 6blnoaHeHus 3Hanus: TecT CUUTaeTCsl BBIOJHEHHBIM Ha OLEHKY
«HeynoBieTBOpUTENBHOY, €CITH CTYIEHTOM HE BBITOJIHEHBI YCIOBHS, IPEANOIArafoNe OLEHKY
«Y IOBJETBOPUTEIILHOY.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
®DopmMa NPOMeKYTOUHOI aTTecTannu: DK3aMeH

IIpumep Onsiera

1. 3anmummTe KpaTkue BaJeHTHbIE (hopMyIbl st aroMoB MoJeKynsl NiCl2. [lokaxuTe obpa3zoBanue
XUMHUYCECKUX CBS3CH B MOJICKYJIC (Ha CXEME C MCIIOJIb30BAHUEM KBAHTOBBIX SYCCK M HA PUCYHKE C
nepexpeiBanreM AQ). Ompenennure CTPYKTYpy U MOJISIPHOCTH MOJIEKYIBI, THI THOpuau3anuu AO (ecin
OHA MPOUCXOJHT).

2. 3anuninTe mpoIecChl IUCCONUAIUH B Bojie IBYX KucioT: xinopHoit HCIO4 u xnopuosatuctoit HCIO
(Kn=5-10-8). PaccuuTaiite pH BOIHBIX pacTBOPOB ATUX KHUCIOT C OAMHAKOBBIM TUTPOM, paBHbIM 0,001
r/mi. B pacTBope Kakoil KHCIIOTHI aKTHBHOCTh HOHOB H+ Hambounpmas u mouemy?

3. Kak moBnmsieT moBbIIIIeHNE O0IIEro AaBleHNs Ha paBHOBECHE B 00paTHUMOH razodazHoi peakiun 3A
<> B pu noctosiHHO# T? 3anummTe KHHETHYECKHE YPaBHEHUS ISl IPSIMON B 00paTHO# peakuuii. Bo
CKOJIBKO Pa3 U3MEHSTCSI CKOPOCTH MPSMON M 00paTHON peakiyii Ipy YBEJINYEHUH O0IIEro IaBJIeHUs B 5
pa3 npu T=const?

4. PaccunraiiTe KOJTMYECTBO AIEKTPUIECTBA, HeoOXxomuMoe s nonyderns S00r cepebpa npu
3JIeKTpoJin3e BoaHOro pactBopa AgNO3 Ha rpaduTOBBIX 3JIEKTPOAAX MPHU BBIXOJE IO TOKY cepedpa
100%. CocTaBbTe ypaBHEHHS ICKTPOIHBIX MIPOLECCOB, IOKAKUTE X0 MOJISIPU3ALMOHHBIX KPHUBBIX.
Omnpenenure MUHUMaIbHOE pa3psaHOe HanpspkeHue Umin, moyeMy HanpspKEHHUE MIPH DIICKTPOIIN3E
Bormre Umin ?

5. Ompenenute BO3MOKHOCTB 3JIEKTPOXHUMUIECKOH KOppo3uu aetanu u3 Hukess B 0,08 M BogHOM
pactBope Fe2(S0O4)3 mpu korTakTe ¢ Bo3ayxoM (pO02=0,21). 3anumure ypaBHEHUS KaTOIHBIX U
AHOAHBIX IPOLIECCOB, A TAKXKE CyMMapHOE ypaBHEHHE KOppo3uu. [Ipeanoxure NpoTEKTOPHYIO 3aLUTy
Hukens. Kak npu 5ToM H3MeHsITcS KOPPO3HOHHBIE MPOIECChHI?

IIpoueaypa nposenenust
DK3aMeH NPOBOJUTCS B MUCbMEHHOHU (hopMe 1o Griietam

L Ilepeuens komnemenyuii/uHOUKAMOPO8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muaukarop: NJI-3ork-4 JleMoHCTpUpyeT mOHUMaHNEe XMMUYECKHUX TPOLIECCOB

Bomnpocel, 3axanus
1.1. Haniumure snextpoHHble popmyiiel atoMmoB W, Cl, Si. Onpenenure Bce BO3MOXKHbIE
BaJICHTHOCTH aTOMOB W. AHAJIOTOM KaKuX 3J€MEHTOB SBJSETCS d7eMeHT W?
2.1. MOXXHO 1 TPUMEHATH ATFOMUHHM 11 BOCCTAHOBJICHUS MarHusi U3 €ro OKCHJIa Mpu
CTaHJAapPTHBIX YCJIOBUAX U TeMieparype 300K?
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3.1. Bnusinue nonHoi cuisl pacrsopa Ha pH. Paccuurars pH pactBopa, coaeprkariero cMech
anektposutoB 0,01 mons/m HNO3 u 0,02 mons/n Ca(NO3)2.

4.

1. 1. Kakue npouecchbl NPoTeKatoT Ha rpaduToBbIX 31EKTPOAAX NPU INEKTPOIM3e BOAHOTO PacTBopa

FeSO4 (kaToaublii BbIX0oa MeTauia o Toky 60%, aHOHBIN BbIX01 10 TOKY raza — 100%).
CKoJbKO TPaMMOB MeTaJllia, BBIICIUIOCHh Ha KaTo/Ie, €CIIM 3a 2 yaca 3JIEKTPOJIn3a Ha aHOe
BbIAICIMIIOCH 22,411 ra3a (H.y.). KakoBa BerunHa TOKA, MPOMYIIEHHOTO Yepe3 3JIEKTPoIu3ep?
[Toxaxkute X0 MOJIAPU3ALMOHHBIX KPUBBIX.

5.1. KakoB MexaHH3M KOPPO3UHU CTAJIBHOTO TPYOOIPOBO/IA, 3aII0JIHEHHOT'O PAaCTBOPOM
CepHUCTOM KUCIOTHI ¢ pH=3 B oTCyTCTBUM pacTBOpeHHOr0 KKciopoaa? Hanummure ypaBHeHUs
IPOIIECCOB HA KaTOJAHBIX M aHOAHBIX ydacTkax Tpy0. Ckoibko rpammoB metasia (Fe)
MIPOKOPPOAMPOBAIIO, €CIIU BBIACTUIOCH 22,4 Ml ra3za?

6.1. JlaiiTe XapakTepUCTHKY XUMUYECKUX cBsi3eil B Mosekyie BCI3. IlepekpriBaHreM Kakux
AIEKTPOHHBIX OpOUTaIei 00pa3yroTcss XMMUUYECKUE CBSI3U B 3Toi Mosiekyne? Cruenaiite
pucyHok. KakoBa cTpykTypa 3Toi Moseky:bl? [loiaspHbl i cBsA3U U MoJiekyia?

7.1. Onpenenute paBHOBecHBbIC KOoHIIeHTpanu H20 1 H2 B peakiimoHHOM cMecH:

Si (k) + 2H20(r) <> SiO2 (k) + 2H2(1), ecmu Kc=0,1 a B Havase peakuuu B peakTope
06bemMoM 2011 HaX0IUI0Ch 18 T BOJBI M M30BITOK KPEMHUS.

8.1. Bpemst nomymnpeBpaieHus sjaeMeHTapHoi peakuuu 2A—B cocrasnsier 50 MuH, eciu
HavanpHas KoHIeHTpanus COA = 0,5 mons/1. Bpems nonynpeBparieHusi yMEHbIIUTCA B 5
paza, eciiu COA=...... MOJTB/TT

9.1. Bniusinue pa36aBieHus: pacTBOpa Ha CTENEHb JUCCOIUAIIUHN CIa00T0 AJIEKTPOIIUTA.
CpaBuuts @ B 0,01 M u B 10-5 M pactBopax NH4OH.

10.1. PaccuuraiiTe KOHCTaHTY THAPOJIN3a, cTeneHb Tuapoiausa u pH 0,1 M pactBopa
NH4NO3. Kak uzmenutcs pH (yMEHBIIUTCS WU YBEIUMYUTCS) NP 1) MOBBIIIIEHUH
TEMIIEPATYphI U 2)

yBEJIMYEHUH KOHILIEHTPALUU pacTBopa?

MarepuaJbl 11l IPOBEPKH OCTATOYHBIX 3HAHUI
1.Yto Takoe BasieHTHOCTH? OnpeAennuTe BaIEHTHOCTh aTOMa BOJIOPOJa.
OTBeETHI:
BaneHTHOCTB - 3TO ClTOCOOHOCTH aTOMa 00Pa30BBIBATH OMPEACIEHHOE YHCIO XUMUYECKUX
cBs3el. BaneHTHOCTH aTOMa BOJOpOAa paBHa 1.
BaneHTHOCTB - UnCcI0 XUMHUYECKHUX CBsI3el aroma. BajneHTHOCTH Boiopo/ia paBHa 1.
BasieHTHOCTB - 3TO CITOCOOHOCTH aTOMa 0OPa30BLIBATH OMPEEICHHOE YNCIO0 XUMHUECKIX
cBs3eil. BaneHTHOCTH aTOMa BOJIOpoa NpuHsTa 3a 1.
BepHnriit oTBeT: BaneHTHOCTH - 3TO CIOCOOHOCTH aTOMa 00pa30BBIBATH OIPEACIICHHOE
YHUCJIO XUMUYECKUX CBA3€H. BaneHTHOCTh aToMa BogopoAda npuHsTa 3a 1.
2.YT10 TaKoe 3JIEKTPOJUTHYECKAs TUCCOLIAIMS BEIIECTBA?
OTBeETHI:
DIIEeKTPOTUTHYECKAs JUCCOIMAIIHS BEIIECTBA - 3TO CIOCOOHOCTH YaCTHII BEIIECTBA
pacnanarbCs Ha HOHBI MO AEUCTBUEM MOJIEKYJI PACTBOPUTEIIS UIIM BBICOKOM TEMIIEPATYPHI.
DIEeKTPONUTHIECKAs JUCCOIMAIIHS BEIIECTBA - 3TO CIOCOOHOCTH YaCTHII BEIIECTBA
pacnanarbCcs Ha MOHBI IO/ JEHCTBUEM MOJIEKYJT PACTBOPUTEIIS. .
DNEKTPOIUTHYECKAs JUCCOIMAIUS BEIIECTBA - 3TO CIIOCOOHOCTH YaCTHII BEIIECTBA
pacnanatbCs Ha KATUOHBI M @aHUOHBI TTOJ] ACCTBHEM MOJIEKYJ pACTBOPUTEIIS.

BepHsiit oTBET: DneKTpoNMTHYECKas AUCCOIMAIIHS BEMIECTBA - 3TO CIOCOOHOCTH YaCTHI]
BEILIECTBA PacHaJaThCsl HA MOHBI MO/ IEUCTBUEM MOJIEKYJI PACTBOPUTENS HIIM BBICOKOM
TEeMIIepaTypHl.
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3.Kakue nporecchl NpOTEKarOT HAa KaTOAE B AJIEKTPOXUMHUUYECKOMN cCHCTEME.
OtBeTsI:
Ha xaroze npoTekaroT mpouecchl BOCCTAHOBJIEHUS BEILIECTB.
Ha karoze npoTekaroT mpouecchl IPUHATUS 3JIEKTPOHOB BEILIECTBAMHU.
Ha xarone npoTekaroT mpoLecchl BOCCTAHOBIIEHMUS], T.€. IIPOLIECCHI IIPUHATHUS 3JIEKTPOHOB
BEIIECTBAMH.
Bepnsiii orBeT: Ha karone npoTeKaroT IpoLecchl BOCCTAHOBIICHHUS, T.€. IIPOLECCHI
IPUHATHUS JIEKTPOHOB BELLIECTBAMHU.
4.HanumunTe KpaTKue 3JIEKTPOHHBIE (POPMYIIBI aTOMOB, 00pasyromux mMosekyisl Cl12, GeClI2?
[Toxaxkute MexaHu3M 00pa30BaHMsl yKa3aHHBIX MOJIEKYJI, OIPEAEIUTE UX CTPYKTYpPY U
HOJIIPHOCTb.
OTtBeTsI:
Hcnone3ys 11CD, 3anumuTe KpaTKue 3IeKTPOHHBIE (POPMYIIBI AaTOMOB 3JIEMEHTOB, ONIPEICIUTE
ux BajleHTHOCTh. Ha ocHOBanuu tabnui [losnHra u MeTo/1a BaJICHTHBIX CBSI3€H OIpeenuTe
CTPYKTYPY U MOJIIPHOCTb MOJIEKYII.
Bepusriit otet: Cl...3523p5; Ge...4524p2; monekyna Cl2 umeer TMHEHHYIO CTPYKTYpY,
HenossipHasi; mosiekynna GeCl2 umeer yriioByr CTPYKTYpY, MOJISpHAsL.

11. Onucanue wikanvt oyenusanus

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BoicTaBisieTcst CTyIEHTY,
IPaBUJIbHO BBIOJHUBILEMY BCE 33JJaHMsI SK3aMEHAIIMOHHOIO OMjieTa 1 BCe pacyeThl.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BeicTaBisieTcs CTYAEHTY,
B OCHOBHOM IIPaBHJILHO OTBETUBIIIEMY Ha BCE BOIPOCHI 3K3aMEHAIMOHHOIO OMUJIeTa, HO
JIOITYCTUBIIIEMY TIPH STOM HETIPHHIIMITHAIEHBIC OITHOKH B OTBETaX M pacyeTax.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoanenus snanua: Ounenka «¥Y JOBJIIETBOPUTEJIBHO»
BBICTABIIIETCS CTYJEHTY, KOTOPBI B OCHOBHOM MPAaBUJILHO OTBETHJI HA TPH BOIIPOCA
9K3aMEHaIlMOHHOI 0 Ouera, v 100 He OTBETUII MOJHOCTHIO HAa OJIMH MJIH JIBA BOIPOCa, JIU00
JOTYCTHUJI CYIIIECTBEHHBIE U Jake rpyOble OMTMOKY B 2-X WX 3-X 3a/1ayaxX, HO HaMETHUJI
IIPaBWJIBHBIN ITYTh X BBINOJIHEHHUS.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu evinoanenus snanua: Onenka «HEY IOBJIETBOPUTEJIbHO»
BBICTABIISIETCS CTYJEHTY, €CJIU CTYJAEHTOM HE BBIIIOJIHEHBI YCIIOBUS, PEANOJIATralonnue OLEeHKY
«Y 1OBJIETBOPUTEIILHOY.

1I1. Ilpasuna évicmasnenus umozo80i OyeHKu no Kypcy
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