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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 CniocoGeH mpUMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MAaTEMAaTHUECKHUM armapaT, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOIO UCCIIEI0BAaHUS IIPU
pelieHnur npohecCHOHATBHBIX 3aa4

N1-7 leMOHCTpUPYET IOHUMAHUE XUMHAYECKHX ITPOLIECCOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. lanbBanmyeckuii snemMeHT. Inekrposinus. Kopposus meramioB (Konrponbnas padota)
2. PactBopbI 351eKTpoauTOB. Bogopoausiii mokasarens (KonTpossHas padboTa)
3. Xumuueckasi TepMOJMHAMUKA, paBHOBecHe, kuHeTuka (KonTtponsHas pabota)
4. DeKTpOHHOE CTpOeHHEe aTOMOB. Xumuueckast cBs3b (KontponsHas padorta)

BPC nucuumiInHbI

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o
Wnpnexc KM- | KM- | KM- | KM-
Paznen nucuuninHb KM- 1 5 3 4

Cpox KM: 4 30 12 16

OCHOBHBIC 3aKOHBI XMMHH. CTpOCHI/Ie BCIICCTBA. SHCKTpOHHOC
CTPOCHUC aTOMOB. HepI/IO,I[I/I‘IGCKaﬂ cucremMa d3JICMCHTOB.
XHMHYECKas CBA3b.

OCHOBHBIC 3aKOHBI XMMHH. CTpOCHI/Ie BCIICCTBA. SJICKTPOHHOC
CTPOCHUC aTOMOB. HepnozmquKaﬂ cucremMa d3JICMCHTOB. +
XHMHYECKas CBA3b.

OO61re 3aKOHOMEPHOCTH XMMHUECKUX Mpo1ieccoB. OCHOBbI
XUMHUYECKON TepMOAMHAMUKU. OCHOBBI XUMHUUECKOM KHMHETHKH.

OO0111e 3aKOHOMEPHOCTH XMMUYECKUX IpoLeccoB. OCHOBBI
XUMHUUYECKON TEpMOAUHAMUKH. OCHOBBI XMMHUYECKON KHHETHKH.

PactBopsrl. Bogopoansiii nmokazarens cpenbl pH.

PactBopsl. Bogopoanslii moka3arens cpenbl pH. +

SJ'IGKTpOXI/IMI/ILIeCKI/Ie IIPONLECCCHI. XUMHUYeCKHE NCTOYHHUKH TOKa.
SHCKTpOJ'II/IB. KOpp03I/I$I MCTAJUUIOB U 3alIMTAa OT KOPPO3HH.

DIEKTPOXUMUYECKHE MPOLIECCHl. XUMUYECKHE UCTOYHUKU TOKA.
Onektponn3. Koppo3usi METaiuIoB M 3a1IUTa OT KOPPO3HH.

Bec KM: | 23 30 22 25

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
OIlK-3 N-7onk-3 HemoHcTtpupyet | 3HaTh: DIEeKTPOHHOE CTPOEHUE aTOMOB. XuMuueckas cBsa3b (KonTponsHas pabora)
MOHUMAaHUe XMMHYECKHUX | OCHOBHBIC XapaKTepUCTUKU | XUMHUYECKas TepMOJIMHAMUKA, paBHOBecue, kuHeTnka (KoHtponpHas
MIPOIIECCOB OKHCITUTEIHHO- pabora)
BOCCTAaHOBUTENBHBIX cUCTEM, | PacTBOpbI anekTpoianToB. Bogopoausiii mokasarens (KonTponbHas pabota)
KJIacCCU(PUKALIUIO lanbBanmyeckuii aemeHT. Dnekrpoius. Koppos3us metanion
AICKTPOXUMHYECKHUX (KonTponbsHas pabora)
CUCTEM, UX MPAKTUICCKOE
HCIIOJIb30BAaHUE;

OCHOBHBIC KHHCTHUYECKHE
3aKOHBI 1 3aKOHOMEPHOCTHU
MIPOIIECCOB, MMPUHITUIIBI
KHHETUYECKUX PACUETOB;
HCTOYHUKH HAyYHO-y4e€OHOM
nHpopmanuu (y4eOHUKH,
CIIPaBOYHMKH, Oa3bI
JAHHBIX ) IO U3yYEHHBIM
paszzaenam JUCIUTUTHHEL,
CBOICTBA PaCTBOPOB U UX
OCHOBHBIC XapaKTEPUCTHKH,
METO/IbI OIIPE/ICIICHUS U
OIICHKH THX
XapaKTePUCTHK;

o0111e 3aKOHOMEPHOCTH
XUMHYECKHX SBICHUH U
MIPOIIECCOB, OCHOBBI




XUMHYECKON
TEPMOANHAMUKY, TPUHITUIIBI
TEPMOAMHAMHYECKUX
pacyeros;

OCHOBHBIC 3aKOHBI 1
3aKOHOMEPHOCTH 0011IeH
XUMHH U METOJIbI 00pabOTKH
JKCIIEPUMEHTAIBHBIX
JaHHBIX;

OCHOBBI TEXHUKHU
0€30MacHOCTH U IIpaBUJIa
MIPOBEICHUS YKCIIEPUMEHTA B
XUMHUYECKOH J1ab0opaTopuu.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPOIIECCOB KOPPO3UHU
METAJIJIOB U 3aIlIUTHI
KOHCTPYKIIMOHHBIX
MaTepUajoB OT KOPPO3HH;
KJIaCCU(PMKALIMIO ¥ CBOMCTBA
XUMHUYECKHUX 2JIEMEHTOB U
UX COCIMHEHWH,
B3aMMOCBSI3b CTPOCHHUS U
CBOICTB BEIIISCTB;

YMers:

OCYIIECTBIISATH TIOUCK,
XpaHeHue, 00paboTKy 1
aHaJIu3 UH(pOpMaLUK U3
Pa3TUYHBIX UCTOYHUKOB U
0a3 JaHHBIX 110 U3YYCHHBIM
pazaenaM JUCIUILTHHBL,
MPEJCTABISTH €€ B
TpebyemoM ¢opmare ¢
WCTIOJIH30BAHUEM




MH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHIA;
JEMOHCTPHUPOBAThH 0a30BbIE
3HAHUS B 00JIACTH XUMUHU,
BBISIBJISITH XUMUYECKYIO
CYIIIHOCTh TIpO0JIeM,
BO3HUKAIOIIUX B XO€
npodeccrnoHaIbHOM
NeSITeNIbHOCTH; IPUMEHSTh
JUISL X pa3pelieHus
OCHOBHBIE 3aKOHBI
€CTECTBO3HAHHU S, METO/IbI
TEOPETHUYECKOTO U
AKCIIEPUMEHTAILHOTO
UCCIIEIOBAHMS,
CaMOCTOSITENIbHO, TOTIOJIHATh
Y CUCTEMAaTU3UPOBATh
MPUOOpPETEHHBIE 3HAHUS 1O
JUCLUTUINHE;
oOecrnieunBaTh COOIIOICHUE
MIPaBHJI TEXHUKHU
0e30IacCHOCTH,
WCII0Ib30BATh MPUEMBI
MEePBOM MOMOIIH, METOJIbI
3allUTHI B YCIOBUSIX
YpE3BBIYANHBIX CUTYALIN;
MIPOBOJIUTH XUMUYECKUM
SKCIEPUMEHT M0 33JJaHHOU
METOAMKE, 00pabOTKy U
aHaJIU3 MOJTYYEHHBIX
PE3YJIBTATOB C
MIPUBJICUCHUEM




COOTBETCTBYIOIIETO
MaTeMaTHYECKOT'0 arrapara;
o0ecneunBaTh COOJIIOACHUE
9KOJIOTHYECKOMH
0e30IMacHOCTH Ha
IIPOU3BOJICTBE U
IUTAHUPOBATH 3KO3AIIUTHBIC
MEPOIPHUATHS U
MEPOIIPHSATHS [10 SJHEPTO- U
pecypcocOepekeHHI0 Ha
IIPOU3BOJICTBE.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. JiekTpoHHOE CTPOEHUE ATOMOB. XMMHUYECKAasl CBSA3b

®opmbl peaauzanun: [Tucemennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 23

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

Kparkoe coaepxkanue 3aiaHus:
PaboTa opueHTHpOBaHa Ha 3HAHHUE OOIIHUX 3aKOHOMEPHOCTEH XUMHYECKUX SIBJICHHUH, 3aKOHOB
XUMHUYECKOH TePMOJIMHAMUKH, YHEPTeTHUSCKUX 3(PPEKTOB XUMHUICCKUX PEAKITHI, YCIOBUH H
3aKOHOMEPHOCTEW XUMUYECKOTO pAaBHOBECHS, MEXaHU3MOB M 3aKOHOB ITPOTCKAHUS
XAMHYECKUX PEaKUi

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: VCTOYHHUKHU Hay4HO- 1.

yueOHoi uHpopmaiu (yueOHUKH,
CIPAaBOYHHUKHU, 0a3bl JaHHBIX) IO

PaccmoTpuTe CTPYKTYpYy KomnnekcHoro noHa [0OsCl6]2- ¢
YYETOM CWU/Ibl NONA nraHgos. OnpeaennTe MarHuUTHble

HU3Y4YCHHBIM pasaenam CBOWCTBa KOMMJIEKCA.
IACIHATUINHEL,
3HATB: KJIaCCU(PUKALTHIO u 1.

CBOMCTBA XMMHYECKHX 3JIEMEHTOB
U HUX COEIUHEHMI, B3aUMOCBS3b
CTPOEHUS U CBOMCTB BEUIECTB;

Hanuwmnte aneKTPOHHY0 KOHGUIypaLuuo 04HOaTOMHOIO
MOHa C 3apsaom 3+, 06pa30BAHHONO 3/IEMEHTOM TPETbEN
rnaBHoM nogrpynnbl Tpetbero nepuoga MNC. Ykaxute
KBaHTOBbIE YMCna GOPMUPYIOLLLETrO 31EKTPOHA 3TOro
31eMeHTa U ero 3N1eKTPOHHbIE aHaNoru.

3HaTh: OCHOBHBIE 3aKOHBl U
3aKOHOMEPHOCTH OOIIeH XUMHUH U
METO/IBI 00paboTkH
HKCTIEPUMEHTAIBHBIX JIaHHBIX;

1.
OnpenenvTte 1 cpaBHUTE CTPYKTYPY U MONAPHOCTb MOJIEKY
AICI3 u PCI3 no metoay BaneHTHbIX CBA3E.

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIM 3aJjaHUE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-2. XumMnueckasi TepMOAMHAMUKA, PABHOBeCHE, KHHETHKA

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 30

IIpoueaypa npoBegeHHsi KOHTPOJIbHOIO Meponpusitusi: PaGoTta BBINOJIHAETCS IO BapuaHTaM

OMJIETOB Ha MMPAKTUYCCKOM 3aHATUA

KpaTkoe conep:kanue 3a1aHusi:

Pabota opreHTHpOBaHA Ha 3HAHKE 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XUMHYECKHUX SBJICHHIMA
U IPOIIECCOB, OCHOB XMMHUYECKOM TePMOIUHAMUKH, IPUHIIUIIOB TEPMOIMHAMHUYECKHUX
pacyeToB; OCHOB KMHETHYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH MpOIecCOB, MPUHITUIIOB

KHMHCTUYCCKHX PaCUYCTOB.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: O6H_[I/Ie 3daKOHOMCPHOCTH

XUMHNYCCKUX SIBJICHUM nu
IMpouecCcoB, OCHOBLI XUMHUYECKOU
TCPMOANHAMHKH, MMPUHIHUIIBI

TCPMOAUHAMHNYCCKUX PACUCTOB,

1.YcraHnoBure, BO3MOKHO, TU BOCCTAHOBIIEHHUE OKCH/IA
xenesa (III) yrnmepoaom 10 cBogHOro MeTaa no
ypaBuenuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu
temriepatypax 298 u 1000 u cTaHIapTHBIX COCTOSTHUAX
Bcex BerecTB. [Ipumute, 4To SHTANBIMS U SHTPOIHS
peaKIy He 3aBHUCAT OT TEMIIEPATYPHI.

3HaTh. OCHOBHBIE KHHETHYECKHE
3aKOHBI u 3aKOHOMCPHOCTHU
IMpoucccCoB, IIPUHIHAIIBI
KHMHCTUYCCKUX PACUCTOB,

1.Onpenenute 001acTh TEMIIEPATYP, IPH KOTOPBIX
BO3MOKHO CaMOIIPOU3BOJILHOE NIPOTEKAHUE PEAKLIUI
C2H4(r)+H2(r)«C2H6(T) B mpsiMOM HamnpaBlieHUH MPU
CTaH/IapTHOM COCTOSIHUM BCEX PEarcHTOB 0e3 yueTa
3aucumoctd DrHO u DrSO ot Temnepatypsl. [loctpoiite
rpaduk 3aBucumoctu DrGOT=f(T).

YMeTh: 1eMOHCTPUPOBATH Oa30BbIC
3HaHUA B O00JacTH  XHMMHH,
BBISIBJISITH XMMHUYECKYIO CYIIHOCTh
npoOJeM, BO3HHUKAIOIIUX B XOJE
npohecCHOHANBHON 1eATETbHOCTH;
NPUMEHSTh I WX pa3perieHus

1.Cxopoctb peakuuu anerona ¢ ionom CH3COCH3 + 12
® CH3COCH2I + HI npsiMmo mpomopIipioHa bHa
KOHIIEHTPALIMH alleTOHA M HE 3aBUCHUT OT KOHILIEHTPAIIH
roxa. 3a kakoe Bpems npopearupyet 80% areroHa, eciu
IIPU ATOH Ke TeMrepaType KOHIEHTpalus ero
yMeHblaeTcs BaBoe 3a 30 MuHyT?

OCHOBHBIE 3aKOHBI
€CTECTBO3HAHMSI, METO/IbI

TEOPETUYECKOT O "

AKCIEPUMEHTAIBLHOTO

UCCIIEIOBAHMSI, CaMOCTOATEIBHO,

MOMOJHATh U CUCTEMAaTU3UPOBATH

npruoOpeTeHHbIE 3HAHUS 1o

JTUCITUIUINHE;

YmeTs: obecrieunBaTh 1.0xcun cepsl (IV) xonngecTBoM BeliecTBa 4 MOJIB/T U
coOnrofeHue AKOJIOTMYECKOI KHCIJIOPOJT KOJIMYECTBOM 2 MOJIb/JI CMEIIaHbl B 3aKPHITOMN
0€30I1aCHOCTH Ha MPOM3BOJCTBE U cucrteme npu nasiaeHuu P=3,039x105 Ila. K MomenTy
IJIAHUPOBATh JKO3alUTHbIE HacCTyIUJIeHUs paBHOBecHs B peakuuu 2502+ O2 = 2S03

MEPOTIPUATHS M MEPOIPHUSATHS TIO
JHEPro- U PECypCOCOCPESIKCHUIO Ha
TIPOM3BOJICTBE.

ocrtanochk 20% B3aroro SO2.

OnpeenuTh paBHOBECHBIC KOHIICHTPAIHH
pearupymoImrx BelIecTB U IaBlIeHUE B CUCTEME, TPU
KOTOPOM HACTYITHIIO PaBHOBECHE.




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISETCS €CJIU 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-3. PacTBOpbI 3J1eKTPOJIUTOB. BomopoaHbiii mokaszareib

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 22

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTra BbINOJIHSAETCS 1O BapuaHTaM
OMJIETOB Ha MPAKTUYECKOM 3aHITHU

Kpartkoe cogep:xkanue 3aiaHuA:
Pabora opueHTHpOBaHa Ha N3yYEHHE CBOMCTB PACTBOPOB U MX OCHOBHBIX XapaKTEPUCTHUK,

METOHOB OIPCACIICHUA U OLCHKHU 3TUX XAPAKTCPUCTUK.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: CBOMCTBA pPacTBOPOB U MX 1.Paccuuraiite pH pactBopa NiCI2 ¢ maccoBoii qosei

OCHOBHbIE XapaKTePUCTHKH, wB=0,02 % u muioTHOCTBIO 1=1,2 T/MJI.

METOIbI OIpENECICHUss U OLEHKHU 2.Paccunraiite pH pactBopa NaOH u pactBopa NH4OH

ATUX XapaKTEPUCTHUK; (IBYX pa3HBIX pacTBOPOB), €CIIU J1JIsi 00OUX PACTBOPOB
wB=0,12 %, a mmoTHOCTb I = 1,14 r/MIL

YMers: o0OecnieunBaTh 1.Paccunraiite cTeneHb 1UCCOUMALINN HEKOTOPOTO

cOONIIOJIeHHEe  MpPaBUI  TEXHUKHU ocHoBanus, eciu pH 0,3 M pactBopa pasen 9,6.

0€e30MacHOCTH, HCIIOJIb30BaTh

IIPUEMBI TIEPBOM MTOMOUIN, METOJbI

3aIUTHI B YCIOBUSIX

YpE3BbIYANHBIX CUTYALIN;

YMeTh: TPOBOAUTH XHUMHYECKUUN 1.Paccunraiite pH 0,02 M pactBopa Ba(OH)2.

AKCIIEPUMEHT 1o 3a/laHHOMN 2.PaccunTaiite, Kak U3MEHWIACH CTENIEHb TUAPOIIA3A

MeTOJuKe, O00pabOTKy U aHajIu3 COJIH, €CJIM MPU HarpeBaHUM pacTBopa 3TOoM coiu ero pH

IIOJIyUEHHBIX  pE3yJlbTaToOB  C yBesmumiies ¢ 10 go 10,5.

MPUBJIEYEHHEM COOTBETCTBYIOIIETO

MaTEMaTHYECKOT 0 anmnapara;

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

10




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Ouenka: 2

Onucanue xapakxmepucmuxu evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. I'anbBann4yeckuii 3jeMeHT. Juektposu3. Koppo3ust meraios

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KourpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BbINOJIHSAETCS 1O BapuaHTaM

OMJIETOB Ha IMPAKTUYCCKOM 3aHATUU

KpaTkoe conep:kanue 3a1aHusi:

Pa6ota OpUCHTHPOBaHAa HA OCHOBHBLIC XapPAKTCPUCTHKH OKHUCINTCIbHO-BOCCTAHOBUTCIIbHBIX
CHUCTEM, KJ'IaCCI/I(bI/IKaI_II/IIO QJICKTPOXUMHUYCCKHUX CUCTEM, UX ITPAKTHYCCKOC UCII0JIb30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTH MPOLECCOB KOPPO3UU MCTAJJIOB U 3aIMUTHI KOHCTPYKIIHMOHHBIX

MaTCepHraJIOB OT KOPPO3UH.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHbIE 3aKOHOMEPHOCTHU
IPOIIECCOB KOPPO3HH METAJIOB U
3aLUTHI KOHCTPYKLIMOHHBIX
MaTepHajoB OT KOPPO3HH;

1.0Onpenenure TEpMOAMHAMUYECKYIO BO3MOKHOCTb
ANEKTPOXUMUYECKON KOPPO3UU U3JENHUS U3 JIaTYHU
Zn/Cu B o6eckucnopoxenHoM pacteope 0,1 M NaCl
IIpY KOMHATHOM Temneparype. Hanummre ypaBHeHus
aHOJIHOTO U KaTOAHOrO npoueccoB. CKOJIBKO U KaKOTO
KOMITOHEHTA pa3pyLIUTCs, €CIIU B PE3YJbTaTe BBIACIUTCS
5,6 mu1 Botopona(H.y.) Omeem. Koppo3ust BO3MOXKHa €
BBIJICJICHHEM BOJIOpOJa. Macca OKUCIeHHOro Zn paBHa
16,4 mr.

3HaTh: OCHOBHBIC XapaKTEPHUCTUKU
OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIX
KJIaccu(UKALIUIO
DIIEKTPOXUMHUYECKHX CHCTEM, WX
IPaKTUYECKOE HCII0JIb30BaHHE;

CHCTEM,

1.«Qnextpoxal» — kucnopoansiii ¢ pH=4 (naBnenue O2
paBHO 1 at™), «O1eKTpoa2» — MEIHBIN C KOHLIEHTpaLUeil
noHoB Cu2+ pasnoii 0,04 monbs/n. Paccunraiite
PaBHOBECHBIE OTEHIIMAIIBI 3THUX 3J1eKTpo0B. Kakoii
BJIEKTPO/I ABJISIETCA KaTOAOM, a KaKOW aHOA0M?
Hamnumure ypaBHEHUS NOJIypeakUui U
TokooOpasytomyto peaknuio (TOP). Hanmummure cxemy
rajgpBaHuueckoro sementa (I'3), coctaBineHHOro U3
ATUX AIEKTPoJ0B. Paccuntaiite paBHOBecHYI0 DJIC
nan”oro 3. 3a 4 yaca pabotsl I'D Ha «Dnekrponel »
MpeTepIIeio XuMHIecKoe mpespamenne 5,6 M O2
(YKaxxuTe, MOTJIOTUIIOCHh WJIH BBIIEIMIIOCH, HA OCHOBAaHUHU

11




pacuera paBHOBECHBIX MTOTEHLIUAJIOB). YBEJINYNIACH WIH
YMEHBIINIACH PU 3TOM, M Ha CKOJIBKO, Macca
«QnekTpona»? Kakoe KoJn4ecTBO JIEKTPUIECTBA
3aTpayeHo Ha 3TO npeBpaienue. Paccuuraiite Tox ['D u
MOKAXXHUTE X0 MOJISIPU3AIMOHHBIX KPUBBIX.

3HaTh: OCHOBBI TEXHUKNA
0€e30MaCHOCTH u IpaBUIIa
NPOBEJCHUS  JKCIEpUMEHTa B

XUMHUYECKOH J1abopaTOpUH.

1.«Onextpoxal» — kucnoponusiit ¢ pH=7 (naBienue 02
paBHO 1 at™), «DIEKTPOI2» — KEIIE3HBIH C
KOoHIIeHTpauuei nonoB Fe2+ pasnoii 0,002 moub/m.
Paccuuraiite paBHOBECHBIE MOTEHIIMAIBI THUX
3JIEKTPO0B. KaKoil 35IeKTpoA ABIISETCS KaTOAOM, a
Kakoil anomoM? Hanuiure ypaBHEHUs MOJTypEeaKuil 1
TokooOpasyromyto peakuuto (TOP). Ilpusenure cxemy
rajibBaHu4yeckoro 3nemenTa (I'9), cocraBneHHOro U3
3TUX 3JeKTpoAoB. Paccuuraiite paBHoBecHyto 2J1C
nanHoro I'3. 3a 1,5 yaca padotsl I'D Ha «DnekTpoael »
nperepreno xumuaeckoe npespamenue 11,2 v CI2
(YKaxkuTe, MOTJIOTUIIOCH UITH BBIJEIUIIOCH, HA OCHOBaHHUH
pacuera paBHOBECHBIX IOTEHLIUAJIOB). YBEJIMYMIACH WIH
YMEHbILIUIACh IIPH 3TOM, U Ha CKOJIbKO, Macca
«Qnektpona2»? Kakoe KOIMUECTBO JIEKTPUUECTBA
3aTpavyeHo Ha 3To npeBpaieHue. Paccunraiite Tok ['D u
MOKAXUTE X0 MOJSPU3ALIMOHHBIX KPUBBIX.
2.«0nexTpoal» ranbBaHUYECKOTO AJIEMEHTa —
HUKEJEBbIN ¢ KoHeHTparuei Ni2+=0,01 moins/m,
«Qnektpona2» - Bogopoansiit ¢ pH=8 u p(H2)=1 A1m.
Kako# u3 31eKTpo10B ABIIAETCS KaTOIOM, a KAKOU
aHooM? 3anuIInuTe MOTYpPEeaKuy Ha SJIEKTPoAax
TOKOOOpa3yrolyto peakiuo ganHoro I'D. Paccuunraiite
paBHoBecHyt0 D/IC. Kakoii ra3 u B kakoM o0beme
BBIIETIUTCS (WU MOIJIOTUTCS) 3a 1 yac, eciau macca
«Qnektponal » usmMeHuIach (yKaKuTe, yBeIHuuuIach HIn
yMeHbIInIach) Ha 29 rpamm. [IpuBeaure cxemy 3Toro
I'D 1 mokaxxute X0 NOJIIPU3ALUOHHBIX KPUBBIX.
[Touemy Hanpsixenue ['D Hike 9J1C?

YMeTb:  OCYIIECTBIATH  IOMCK,
XpaHeHue, o0paboTKy U aHauu3
UHpOpMALlUM M3  PA3JIUYHBIX
HCTOYHHUKOB # 0a3 JaHHBIX IIO0

U3y4YCHHBIM paznenam
JTVCIATUTMHBL, TIPEICTABIATH €€ B
TpebyemMoM dopmare c
UCTIOJIb30BaHUEM
UH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX u CETEeBBIX
TEXHOJIOTHI;

1.Paccuuraiite D/IC Mn/Cu rajibBaHH4€CKOTO 2JIEMEHTA
npu 298 K 1 akTUBHOCTH MTOTEHLIUAJIONIPEAETISIOLINX
noHOB Katona 10-4 moaw/i, anoga 10-2 MoIb/1I.
CocraBbTe ypaBHEHHUS dJIEKTPOJIHBIX MPOIECCOB U
TOKOOOPAa3yIoIIeil peakinu.

2.PaccuwnTaiite Bpems, HeoOXoaumoe i noiaydeHus 10
r Ni- METaITN4eCcKOro MOKPHITUS Ha JKEIE3HOU JeTanu
ANEKTPOIU30M BoHOTO pacTtBopa NiSO4 npu Toke,
pPaBHOM 5 A M KaTOJHOM BBIXOJIOM IO TOKY, PABHOM
65%. IIpemmoxuTe MOAXOISIINN MaTepral aHO 1A,
Hanumvre ypaBHEHUS 3JI€KTPOJHBIX MPOLIECCOB.
Omeem. 168,6 MUHYT, aHOJ — HUKEJIEBBIN. .

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax:. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJJaHuE BBITIOJIHEHO HEBEPHO WJIM MPEUMYIIIECTBEHHO HE BBIIOIHEHO
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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 ypaBHeHuUst aHOAHON U KaTOHOM nonypeakiuii. Paccunraitite 91C nannoro
3JIEMEHTa JJI aKTUBHOCTEN noreHnuanonpenensonux nonoB 0,001 u 7=298K. Paccuuraiite
Macchl BELIECTB, KOTOPBIE NIPETEPIIEBAIOT IIPEBPALLEHUE HA KaTo/e U aHoje I'D mpu ero
paspsiic TOkoM 2 A B TeUEHUE 1,5 gacoB ipu  BbIxOJ€ 110 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 pacrsopa AgNO3. Hanumnre 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 . Ckonbko rpaMMOB MeTaJlIa pa3pyLIUTCs, €CIM Ha KaTOAHBIX y4acTKax
BBIJICTUIIOCH 1,1MI1 BOIOpoAa ¥ MOTJ0TUIOCH 22,4 M1 Kuciiopoaa?

5. Hanuimure ypaBHEHUS peakiuid, UAYITUX MPU MPUIMBAHUU K pa30aBIEHHOMY pacTBOPY
AgNO3 u30bITKa BOJHOTO pacTBopa amMmmuaka. Kakoit Mmexanusm o0pa3oBaHUs CBSI3EH,
CTPYKTypa U CBOWCTBa 00pa30BaBLIETOCS KOMIJIEKCHOTO MOHA?

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. Komnerenumnst/Muankarop: UJI-7onk-3 JleMOHCTpHpyeT MOHUMaHHE XMMHUUECKHUX TPOLIECCOB

Bonpocel, 3aganus
1.Ha ocHoBanuu pacuera snepruu I'n66ca nponecca: CuO(k) + HCl(p) = CuCl2(p) + H20(x)
clienaiTe BBIBOJ O TOM, 3aIluIIaeT Jiu okenJ CU MeTauIMYecKyro JeTajilb OT BO3AeHCTBUS
KHUCJIOTHI B YCIIOBUSIX, ONIM3KUX K CTaHJAPTHBIM.
2.Paccunraiite pH 0,1 M Boanoro pactsopa CuCl2 . Kak n3menutcs kadectseHHo pH storo
pactBopa nipu nobasnenuu B Hero: 1) HCl(p), 2) KOH?
3.PaccmoTtpuTe anekrpoxumuyeckyto kopposuto Fe B 0,1 M pactsope HCL. Ilpennoxure
aHOJIHBIE U KAaTO/HbIE MOKPBITUA JUIsSl JaHHOTO MeTaia. PaccunTaiite Maccy pacTBOpUBIIETroCs
MOKPBITHUS, €CIIU MPHU 3TOM BbIAennnoch 22,4 ma H2 n nornotunoces 4,8 ma O2.
4.0mpenenute cTpykTypy U nossspHocTh Mosiekyln BeCl2 u GeCl2 mo MeToy BalleHTHBIX
cBsizeit? Jlaiite moHsATHE O THOPUIM3ALIMY HA IPUMEPE TAaHHBIX MOJIEKYJI.
5.Paccuuraiite sHepruto aktuBanuu Ea mponecca okucnenust Cu , eciiu Ipy NOBBILICHUH
temrepatypsl oT 30 10 800C ckopocTh peakiuu Bo3pocia B 800 pa3s.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1 .Hanumure sekTpoHHbie GOpMyIibl aToMOB, oOpa3yronux mojekyiasl Cl2 , GeCl2 , CoCI2 .
[Toxaxxute MexaHu3M 00pa30BaHMsl YKa3aHHBIX MOJIEKYJI, ONPEACTUTE MOIIPHOCTD KaX 101
MOJICKYJIbI

OTBeTHI:
Hcnonp3oBatek Tabnuily Menzeneena aisi HaMCaHUsI 3JIEKTPOHHBIX (OPMYJIT 3JIEMEHTOB,
IIpaBUJIa ONPEAEICHUS BAJICHTHOCTH 3JIEMEHTOB, OIIPENEISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOY BaJICHTHBIX CBSI3€H, MOJISIPHOCTD CBA3EH M MOJIEKYII, TpaBuIIa
ONPEAEIEHUS CTPYKTYPhI U CBOMCTB KOMIUIEKCHBIX COEAMHEHUI

Bepunsriii otet: Cl...3S23p5; Ge...4S24p2; Co...3d74S2; monekyna CI2—iuHeiinas,

HenossipHast; moiie-kyna Gel2—yrnosas, nonsipHas; mosekyina Col2 --- nuneiinas,

HEMoJIsIpHasl.
2.HanwumiuTe 35eKTpoHHbIe POPMYIIBI aTOMOB, 00pa3yronux mojekyssl Cl2 , GeCl2 , CoCI2 .
[Tokaxkute MexaHU3M 00pa30BaHUS YKAa3aHHBIX MOJIEKYII, OTPEENIUTE MOIIPHOCTh KaXI0H
MOJIEKYJIbI

OTtBeTsI:
Hcnonp3oBate Tabmmity MeneneeBa JUist HAMCAHUS SJIEKTPOHHBIX (DOPMYIT SJIEMEHTOB,
MpaBuJIa ONpeAeNICHUS] BAJICHTHOCTH 3JIEMEHTOB, OMPEIEISTh MPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOAY BaJI€HTHBIX CBSI3€H, MOJISIPHOCTD CBA3EH M MOJIEKYI, [TpaBUIIa
oTpezeNieHus] CTPYKTYPBI U CBOMCTB KOMILIEKCHBIX COETMHEHUI

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

HenossipHasi; moiie-kyna Gel2—yrnosas, nonsipHas; monekyna Col2 --- nuneitnas,

HEMoJIsIpHasl.
3.Paccuunraiite pH pactopa 0,03M H2SO4 . byaer i1 npoTekath Mpolecc ruApoian3a CoJu,
obpazoBanHoii B3aumojeiicteiem NH4OH u H2SO4 ? Hanummre ypaBHEHHE TIporiecca
TUAPOIN3a, AaiTe KauecTBeHHYIO o1leHKY pH pactBopa conmu. Kak 6ynet usmenstscs pH
pacTBOpa COJIM MPU YBEIUYEHUH KOHLIEHTpauuu?

OTBeTsI:
Hcnonp30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOIUTOB ISl pACUETOB BOJIOPOJAHOIO
MIOKAa3aTeNN CPEIbI.

Bepnpriii otBet: pH=1,3; NH4+ + H20 <> NH40OH + H+; pH < 7, cpena xucnas; npu

YBEJIMUYEHUH KOHIIEHTpa-1UU COJIU Cpesia CTaHeT Ooiee kuciaol, pH ymeHbIuTCS.
4. Kunetnka peakuuu nepsoro nopsaaka A(r) — 2B(r) usyyanach MaHOMETPUUYECKUM
metonoM. HaganeHoe cocTossHue cuctemsl — BemecTBo A ¢ nasienueM 40 klla. Yepes 11,5
MUH 00111ee JaBieHue B cucteMe yBennamiioch 10 60 klla. PaccunraiiTe KOHCTaHTY CKOPOCTH
peakuuu

OTBeTHI:
OO111e 3aKOHBI XMMUYECKON KUHETUKH, 3aBUCUMOCTh CKOPOCTH PEaKIUH OT KOHIIEHTPALUU
peareHToB, 3aBUCUMOCTb CKOPOCTH PEaKIIMU OT TEMIIEPATYPHI.

Bepusiit otet: 0,001 c-1
5.B rereporennoii cucreme Si (k) + 2H2O (1) « Si02 (k) + H2 ( r ) npu 3aganHoi
TEMIIEPATYpE YCTaHOBUIIOCH paBHOBecue ¢ koHcTaHTol Kc=0,1. Omnpenenure paBHOBECHbBIE
koHeHtpanuu H20 u H2,ecnu B Havane peaknuu B peakTope 0obemoM 20 11 Haxoauaoch 18 T
MapoB BOJIbI

OTtBeTHI:
3aKOHbl XUMUYECKON TEPMOJIMHAMUKY JJIsI IPOBEACHUSI TEPMOXUMHUECKUX PACUYETOB,
PaBHOBECHBIX MPOIIECCOB.

Bepwsiii otet: 0,04 monw/m; 0,01 Monb/n
6.Kakne peakiuu OyayT MIMETh MECTO Ha HEPACTBOPUMBIX TPA(PHUTOBBIX ANEKTPOIAX TPU
anekTponuse a) paciasa CaCl2 , 6) BogHoro pactBopa CaCl2? Hanummre ypaBHEeHUS
MIPOIIECCOB HA AJIEKTPOIax JJis ciydaeB a) U 0). CKOIBKO BpeMeHU OTpedyeTcCs st
BBIJICJIEHUS HAa KaTO/I€ BELIECTBA, MacCOi 4 I MpH MpoTeKaHuu Toka 1 A ams cinydaes a) u 6)?
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OTBeThI:
3aKOHBI AJIEKTPOXMMHYECKUX Mpo1eccoB: ypaBHeHne HepHcTa, 3akoH Papazest.
Bepnpsiii otBet: a) 5,36 u; 6) 107,2 4.

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIIOJIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBITIOJIHEHA BEPHO. HA BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. Ilpaguna évicmasnenus umo2080i OUEeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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