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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 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO CCIIEN0BAaHUS IPU
pelieHnur npohecCHOHATBHBIX 3aa4

N1-7 leMOHCTpUPYET IOHUMAHUE XUMHAYECKHX ITPOLIECCOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. l'anpBanmgeckuit anemeHT. Dnekrponus. Kopposus metamioB (KonTposnbHas padboTa)
2. PactBopbI 351eKTpoauTOB. Bogopoausiii mokasarens (KonTpossHas padboTa)
3. Xumuueckas TepMOJMHAMUKa, paBHOBecHe, kuHeTuka (KontposbHas paboTta)
4. DeKTpOHHOE CTpOeHHEe aTOMOB. Xumuueckast cBs3b (KontponsHas padorta)

BPC nucuumjiInHbI

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

Cpox KM: 4 8 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 XMMUYECKHX MpoLeccoB. 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.

DIEKTPOXUMUYECKUE MPOLIECCHl. XUMUYECKUE 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 OUECHKU 3anIAHUPOBAHRHbBIX pe3yibmamos 06yqenuﬂ no Oucuunﬂune, COOMHECECHHbBIX C uudukamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIlK-3 N-7onk-3 HemoHcTtpupyet | 3HaTh: DIEeKTPOHHOE CTPOEHUE aTOMOB. XuMuueckas cBsa3b (KonTponsHas pabora)
MOHUMAaHUe XMMHYECKHX | KIacCU(UKALIMIO U CBOICTBa | XUMHUYEcKas TepMOJIMHAMUKA, paBHOBecue, kuHeTnka (KontponpHas
MPOLECCOB XMMHYECKUX 3JIEMEHTOB U pabora)

HX COCIMHECHHUM,
B3aMMOCBSI3b CTPOCHHS H
CBOICTB BEIIECTB;

OCHOBHBIC 3aKOHBI 1
3aKOHOMEPHOCTH 001IeH
XUMHH U METOJIbI 00pabOTKH
AKCIIEPUMEHTAIBHBIX
JaHHBIX;

OCHOBHBIE KHHETHUUYECKHE
3aKOHBI M 3aKOHOMEPHOCTH
MPOLIECCOB, MPUHITUIIBI
KHHETUYECKUX PaCUCTOB;
OCHOBBI TEXHUKHU
0€30MMacHOCTH U IIpaBUJIa
MIPOBEICHUS IKCIIEPUMEHTA B
XUMHUYECKOH JTabopaTopuu.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPOIIECCOB KOPPO3HH
METaJIJIOB U 3aIUTHI
KOHCTPYKIIHOHHBIX
MaTepUaIoB OT KOPPO3HH;
VMCTOYHUKH HAyYHO-y4eOHOM

PactBops! anekTponuToB. Bomopoansiit mokazatens (KonTponbHas paboTa)
lanbBanmyeckuii snemeHT. Dnexrpoius. Koppos3us metamion
(KonTponbsHas pabora)




nHpopmanuu (y4eOHUKH,
CIPaBOYHHKH, 0a3bl
JAHHBIX ) TT0 H3yYCHHBIM
pazaenaM JUCHUILINHBL,
o01Ire 3aKOHOMEPHOCTH
XUMHUYECKHX SIBJICHUM U
MPOIIECCOB, OCHOBBI
XUMHUYECKOH
TEPMOAMHAMHKY, IIPUHITAITHI
TEPMOAMHAMHYECKUX
pacyeTos;

OCHOBHBIE XapaKTePUCTUKU
OKHCITUTEIHHO-
BOCCTAaHOBUTEJIBHBIX CHCTEM,
KJIacCCU(PUKALIUIO
ANEKTPOXUMHUUYECKUX
CUCTEM, UX MPAKTUICCKOE
HCIOJIb30BaHNUE;

CBOMCTBA PaCTBOPOB U UX
OCHOBHBIE XapaKTEPUCTHKH,
METOBI ONIPEICTICHHS U
OIIEHKH 3TUX
XapaKTePUCTHK;

YMers:

JIEMOHCTPUPOBATH 0a30BbHIE
3HAHUA B 00JIACTH XUMUH,
BBISBJISTH XUMHUYIECKYIO
CYITHOCTB TIPOOIIEM,
BO3HUKAIOIINX B XOJIE
npodeccroHanbHOM
NEeSATSIILHOCTH; IPUMEHSTh
JUISL UX pa3perieHus
OCHOBHBIE 3aKOHBI




€CTECTBO3HAHUS, METO/IBI
TEOPETHUYECKOT0 U
IKCIIEPUMEHTAILHOTO
HCCIIeIOBaHMUS,
CaMOCTOSITEIILHO, TOTIOJTHSATh
U CUCTEMAaTU3HPOBaATh
MPUOOPETEHHBIC 3HAHUS TIO
JTUCHUILINHE;
OCYIIECTBIISITH TIOUCK,
XpaHeHue, 00paboTKy 1
aHanu3 MHGOpMaIUH U3
Pa3IUYHBIX UCTOYHUKOB U
0a3 1aHHBIX [0 U3YYEHHBIM
pazaenaM JUCHUILTUHBL,
MIPEJICTaBIIATh €€ B
TpeOyemoM (opmare ¢
HCIIOJIb30BAHUEM
MH(OPMALIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHIA;

MIPOBOJNTH XUMUICCKHM
9KCIIEPUMEHT 10 33/1aHHOM
MeToAnKe, 00paboTKy 1
aHaJIU3 MOTYYEHHBIX
PE3YIIBTATOB C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO anrmapara;
oOecrieunBaTh COOIIOICHNE
MIPaBIJI TEXHUKHU
0e301acHOCTH,
MCIOJIb30BaTh MTPUEMBI
TEePBOM MOMOIIH, METOJIbI




3aIUTHI B YCIOBUIX
YpE3BbIYANHBIX CUTYAIIMI;
o0ecneunBaTh COOJIIOACHUE
9KOJIOTHYECKOMH
0e30IMacHOCTH Ha
MIPOM3BOJICTBE U
IUTAHUPOBATH 3KO3AIIUTHBIC
MEPOTIPUSITHS U
MEPOIIPUSATHS I10 SJHEPTO- U
pecypcocOepexeHuIo Ha
IIPOU3BOJICTBE.




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

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoILHOr0 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 3HAHKE OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKHUX SIBJICHUH, 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: KJ1accu(puKamuio 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 NC. Ykaxute
KBaHTOBbIE YMCNa GOPMUPYIOLLETO 3/1EKTPOHA 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. BRIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

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




KM-2. XumMnyeckasi TepMOAMHAMUKA, PABHOBeCHe, KHHETHKA

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpoueaypa npoBegeHHsi KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS IO BapuaHTaM

OMJIETOB Ha IMMPAKTUYCCKOM 3aHATUU

KpaTkoe conep:kanue 3a1aHusi:

Pabota opreHTHpOBaHA HAa 3HAHKE 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKUX SIBJICHUN
U IPOIIECCOB, OCHOB XMMUYECKOM TePMOIMHAMUKHU, IPUHLIUIIOB TEPMOIMHAMUYECKHIX
pacyeToB; OCHOB KMHETHYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH MpOIecCOB, TPUHITUIIOB

KHMHETHYCCKHUX PACUCTOB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: O6H_[I/Ie 3daKOHOMCPHOCTH

XUMHNYCCKUX SIBJICHUM nu
IMpoueCcCoB, OCHOBLI XHUMHUYECKOU
TCPMOANHAMHKH, IMPUHIHUIIBI

TCPMOAUHAMHNYCCKUX PACUCTOB,

1.YcTaHnoBure, BO3MOKHO, TU BOCCTAHOBIIEHHUE OKCH/IA
xenesa (III) yrnepoaom 10 cBogHOro MeTana 1no
ypaBuenuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu
temriepatypax 298 u 1000 u cTaHZapTHBIX COCTOSTHUAX
Bcex BerecTB. [IpuMute, 4TO SHTANBIMS U SHTPOMHS
pEaKIy He 3aBHUCAT OT TEMIIEPATYPHI.

3HaTh. OCHOBHBIE KHHETHYECKHE
3aKOHBI u 3aKOHOMCPHOCTHU
IMpoucccCoBs, IIPUHIHXIIBI
KHMHCTUYCCKUX PACUCTOB,

1.0Ompenenute 061aCcTh TEMIIEPATYP, IPH KOTOPHIX
BO3MOKHO CaMOIIPOU3BOJILHOE NIPOTEKAHUE PEAKLIUI
C2H4(r)+H2(r)«C2H6(r) B mpsiMOM HampaBlieHUH MPU
CTaH/IapTHOM COCTOSIHMH BCEX PEareHTOB 0e3 yueTa
3aBucuMocty DrHO u DrSO ot remneparypsl. [Toctpoiite
rpaduk 3aBucumoctu DrGOT=f(T).

YMeTh: JeMOHCTPUPOBATh 0a30BbIC
3HaHUA B 00JacTH  XHMMHH,
BBISIBJISITH XMMHUYECKYIO CYIIHOCTh
npoOJieM, BO3HHUKAIOIIUX B XOJIE
npohecCHOHANBHON 1eATETbHOCTH;
NPUMEHSTh I WX pa3perieHus

1.Cxopoctb peakuuu anerona ¢ ionom CH3COCH3 + 12
® CH3COCH2I + HI npsiMo mpomopIipioHa bHa
KOHIIEHTPALIMH alleTOHA M HE 3aBUCHUT OT KOHILIEHTPAIIH
roma. 3a kakoe Bpems npopearupyet 80% arerona, eciu
IIPU ATOH K€ TeMrepaType KOHIIEHTpalus ero
yMeHblIaeTcs BaBoe 3a 30 MuHyT?

OCHOBHBIE 3aKOHBI
€CTECTBO3HAHMSI, METO/IbI

TEOPETUYECKOT O "

AKCIEPUMEHTAIBLHOTO

UCCIIEIOBAHMSI, CaMOCTOATEIBHO,

MOMOJHATh U CUCTEMAaTU3UPOBATH

nproOpeTeHHbIE 3HAHUSA 1o

JTUCITUIUINHE;

YmeTs: obecrieunBaTh 1.0xcun cepsl (IV) xonngecTBoM BeliecTBa 4 MOJIB/T U
coOnrofieHue AKOJIOTMYECKOI KHCIIOPO/T KOJIMYECTBOM 2 MOJIb/J CMEIIaHbl B 3aKPHITON
0€30I1aCHOCTH Ha MPOU3BOJCTBE U cucreme npu nasiaeHuu P=3,039x105 Ila. K MomenTy
IJIAHUPOBATh JKO3alUTHbIE HaCTyIUJIeHUs paBHOBecHs B peakuuu 2502+ O2 = 2S03

MEPOTIPUATHS MU MEPOIPHUSATHS TIO
JHEPro- U PECypCOCOCPSIKCHUIO Ha
TPOM3BOJICTBE.

ocranochk 20% B3saroro SO2.

OnpeeuTh paBHOBECHBIC KOHIICHTPAIHH
pearupyromurx BeIecTB U IaBlIeHUE B CUCTEME, TPU
KOTOPOM HACTYITHIIO PaBHOBECHE.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5




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 HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "yJ10BICTBOPUTEIBHO" BBICTABISAETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

KM-3. PacTBopbI 3j1eKTpo/1uTOB. Bogopoansblii nokasaresib

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 22

IIpouenypa mpoBeleHHsI KOHTPOJbHOr0 Meponpusitusi: PaGora BBINMOIHSAETCS MO BapuUaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHATUU

KpaTlcoe CoA€cpKaHUuE 3alaHUA:
Pa6oTta OPHUCHTHPOBAHA HA U3YUCHUC CBOMCTB pacCTBOPOB U KX OCHOBHBIX XdPaKTCPHUCTHUK,
MCTOHOB ONPCACIICHUA U OLUCHKH 3TUX XaPAKTCPUCTUK.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: CBOMCTBAa PacTBOPOB M HX 1.Paccunraiire pH pactBopa NiCI2 ¢ maccoBoii nosnei

OCHOBHEIC XapAKTEPUCTHKH, wB=0,02 % u m1otHoCcThIO I=1,2 I/MII.

METO/Bl OMpPEACNICHUsI W OICHKHU 2.Paccuwnraiite pH pactBopa NaOH u pacrBopa NH40OH

ATHUX XapaKTEePUCTHK; (IByX pa3HbIX pacTBOPOB), €CIIM 1JIs1 00OUX pacTBOPOB
wB=0,12 %, a mnotHocTh r = 1,14 r/mmn.

YMers: o0ecrieunBaTh 1.Paccunraiite cTENEHb QUCCOLMALNN HEKOTOPOTO

COOO/ICHNEe  TIPaBUJI  TEXHHUKHU ocHoanwusi, eciit pH 0,3 M pactBopa pasen 9,6.

0€301acHOCTH, UCIIOJIb30BaTh

pHEMbI IEPBON MOMOLIN, METOABI

3aIUTHI B YCIIOBUAX

YpE3BBIYANHBIX CUTYALNI;

YMeTb: NpPOBOAUTH XUMHUYECKUU 1.Paccuuraiite pH 0,02 M pactBopa Ba(OH)2.

DKCIIEPUMEHT o 3a1aHHOU 2.PaccuuTaiiTe, Kak ©3MEHWJIACh CTENIEHb TUAPOIIN3a

METOMKe, O00paboTKy M aHalu3 COJIY, €CIIM IIPU HAarpEBaHUU pacTBOpa AToU coau ero pH

MOJIyUEHHBIX  pE3ylbTaTOB  C yBesnmumics ¢ 10 go 10,5.

IIPUBJIEYEHUEM COOTBETCTBYIOLIETO

MaTeMaTHYeCKOro anmnapara;

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00beME WITH BBITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60

10




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. I'aibBaHUYeCKHU I 3J1eMeHT. JJeKkTpoJn3. Koppo3us mera/uios

®opmbl peanausanuu: [lucemMennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpoueaypa npoBegeHHsi KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS IO BapuaHTaM

OMJIETOB Ha MMPAKTUYCCKOM 3aHATUA

KpaTkoe conep:kanue 3a1aHusi:

Pa6ora OpUCHTHPOBaHAa HA OCHOBHBIC XapPaKTCPHUCTHKU OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
CHUCTEM, KJ'IaCCI/I(bI/IKaI_II/IIO QJICKTPOXUMHUYCCKHUX CUCTEM, UX ITPAKTHYCCKOC UCII0JIb30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTHU MPOLECCOB KOPPO3UU MCTAJJIOB U 3aIIUTHI KOHCTPYKIIHMOHHBIX

MaTCpHraJIOB OT KOPPO3HH.

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:

3HaTh: OCHOBHBIC 3aKOHOMEPHOCTH
IPOIIECCOB KOPPO3HH METAJIIOB U
3alIHTHI KOHCTPYKIIMOHHBIX
MaTepHajoB OT KOPPO3HH;

1.Omnpenenute TEpPMOIMHAMUUYECKYIO BO3MOKHOCTb
ANEKTPOXUMUYECKON KOPPO3UU U3JENHUS U3 JIaTYHU
Zn/Cu B obeckuciopoxennom pactsope 0,1 M NaCl
IIpy KOMHATHOM Temneparype. Hanummre ypaBHeHus
aHOJHOTO U KaTOAHOro npoueccoB. CKOJIBKO U KaKOTo
KOMITOHEHTA Pa3pyLIUTCs, €CIIA B PE3YJIbTATE BBIICINUTCS
5,6 mu1 Botoponia(H.y.) Omeem. Koppo3ust BO3MOXKHa ¢
BBIJICJICHHEM BOJIOpOJa. Macca OKUCIEeHHOro Zn paBHa
16,4 wmr.

3HaTh: OCHOBHBIE XapaKTCPUCTUKU
OKHCJIUTENLHO-
BOCCTAHOBHUTEBHBIX
KIIaCCHU(PUKAIUIO
IIEKTPOXUMHUYECKUX CHUCTEM, HX
MPAKTHUYECKOE MCIOIh30BAHHE;

CHUCTEM,

1.«Qnextpoxal» — kucinopoansiii ¢ pH=4 (naBnenue O2
paBHO 1 at™), «DneKTpoa2» — METHBIN C KOHIICHTpaIUeH
noHoB Cu2+ pasnoii 0,04 monbw/n. Paccunraiite
PaBHOBECHBIE MOTEHIIUANBI ATUX IEKTPo10B. Kakoii
AJIEKTPOJI SABIISIETCS KaTOJIOM, a KaKOW aHOZOM?
Hanummre ypaBHeHuUs: momypeakiuii u
TokooOpasytomyto peakuuio (TOP). Hanummure cxemy
raibBaHu4YecKoro snemenTa ('), cocraBneHHOTro U3
9TUX 3JeKTpoaoB. Paccunraiite paBHoBecHyto DJ1C
nanHoro 3. 3a 4 yaca pabotsl I'D Ha «Dnektponel »
MIpETEPIIENIO XUMHUUECKOe NpeBpanieHue 5,6 min O2
(YKaXuTe, MOTTIOTHIIOCHh UITH BBIJIEIHIOCH, HA OCHOBAaHUH
pacueTa paBHOBECHBIX MTOTEHITNAIOB). Y BEJTHUMIIACH HITH
YMEHBIIIUJIACh MIPH 3TOM, H Ha CKOJIBKO, Macca
«Qnextpona2»? Kakoe KOIU4YECTBO dJIEKTPUYECTBA
3aTpavyeHo Ha 3To mpeBpaiieHue. Paccunraiite Tok ['D u
MTOKAXHUTE X0 TOJSIPU3AIIMOHHBIX KPHBBIX.

3HaTh: OCHOBBI TEXHUKH
0€30MacHOCTH u npaBuIIa
OpOBEIEHUS  JKCIEpUMEHTa B

XUMUYECKOHN 1abopaTopuu.

1.«Onextponl» — kucnopoansiii ¢ pH=7 (naBnenue 02
paBHO | at™), «DIEKTPO2» — )KEIIE3HBIN C
KoHIIeHTpanuei nonoB Fe2+ pasnoii 0,002 Momnb/m.
Paccunraiite paBHOBECHBIE MOTEHIIMAIIBI ATHX
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37eKTpo10B. Kakoii 351IeKTpo1 ABIsSETCA KaTOA0M, a
Kakoi aHozoM? Hanuimure ypaBHEHMsI TOTypeakuui 1
TokooOpasyromyto peaknuio (TOP). [Ipuenure cxemy
rajibBaHn4ecKoro aemenTa (I'2), cocraBiieHHOro U3
3TUX AIEKTPoJ0B. Paccunraiite paBHoBecHyto IJ1C
nannoro I'3. 3a 1,5 waca pabotsl I'D Ha «DnekTpoael »
npeTepneno xumuaeckoe npespanienue 11,2 mi C12
(YKaxkuTe, MOrJIOTUIIOCHh UJIU BBIJIEIMIIOCH, HA OCHOBAaHUU
pacuera paBHOBECHBIX MTOTEHLIUAJIOB). YBEJIUMYMIACH WIH
YMEHbIINIACh [IPH 3TOM, U Ha CKOJIBKO, Macca
«QnekTpoaa»? Kakoe KoJIU4ecTBO JIEKTPUIECTBA
3aTpayeHo Ha 3TO npeBpaiienue. Paccuuraiite Tok ['D u
MOKAXHUTE X0 OJSPU3ALMOHHBIX KPUBBIX.
2.«OnexTpoal» raapBaHHYECKOTO JIEMEHTa —
HUKENEBBIA ¢ KoHneHTparuend Ni2+=0,01 moms/m,
«Qnektpon2» - Bogopoanbiii ¢ pH=8 u p(H2)=1 A1m.
Kakoii u3 371eKTpoA0oB ABISETCS KaTOJIOM, a KaKOn
aHoJoM? 3anuIINTe NOJypeakuy Ha 3IeKTpoaax
TOKOOOpa3yromyto peakuuo ganHoro I'D. Paccuuraiite
paBHoBecHyto DJIC. Kakoii ra3 u B KakoM o0beme
BbIIETIUTCS (WJIM MOIIOTUTCA) 3a 1 yac, eciau macca
«Qnektponal » uaMeHunach (yKaxuTe, yBeJIMUMIach WIH
yMeHbIIMIach) Ha 29 rpamm. [IpuBeaute cxemy 3TOro
I'D 1 mokaxuTe X011 MOJIPU3AUOHHBIX KPUBBIX.
[louemy Hanpsixenue ['D Hike 9/1C?

YMeTh:  OCYIIECTBIATH  MOMUCK,
XpaHeHue, o0paboTKy U aHamu3
uHpOpMalUM U3 Pa3IMYHBIX
UCTOYHUKOB W 0a3 JaHHBIX IO

M3Y4YE€HHBIM paznenam
JUCLUIUIMHBI, TPEACTABIATH €€ B
TpeOyemoM dopmate c
HCII0JIb30BaHNEM
MH(OPMAaLIMOHHBIX,
KOMIIBIOTEPHBIX " CETEBBIX
TEXHOJIOTHI;

1.Paccunraiire 9/IC Mn/Cu raipbBaHUYECKOTO dJIEMEHTA
npu 298 K 1 aKTUBHOCTH MOTEHIUATIONPEACIIAIOMINX
noHoB katoaa 10-4 moiabs/n, anoga 10-2 MONB/II.
CocraBbTe ypaBHEHMsI 2JIEKTPOAHBIX MPOLIECCOB U
TOKOOOpa3yromen peaKiin.

2.PaccuuTaiite Bpems, Heobxoumoe 1st nosryyeHust 10
r Ni- MeTaJlsIN4eCcKOro MOKPBITUS Ha JKEIE3HOU JIeTanu
JIEKTPOJIM30M BoJHOTO pactBopa NiSO4 mpu Toke,
PaBHOM 5 A M KaTOJHOM BBIXOJIOM IIO TOKY, PABHOM
65%. IIpennoxure NOAXOASAIINN MaTepral aHo1a.
Hanummre ypaBHEHUS 2JIEKTPOIHBIX ITPOLIECCOB.
Omeem: 168,6 MUHYT, aHO]T — HUKEJIEBHII..

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJIHEHO
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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 noreHnuanonpenensonux nonoB 0,001 u 7=298K. Paccuuraiite
Macchl BELIECTB, KOTOPBIE NIPETEPIIEBAIOT IIPEBPALLEHUE HA KaTo/e U aHojie I'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 BBIXOI 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. HamummTe npoieccsl, UAYIINE MPU dJIEKTPOXUMUIECKON Koppo3uu Fe- muacTuHbl B
pactBope KNO3 . CkosbKko rpaMMOB METaJUIa Pa3pyLIUTCs, €CIM Ha KaTOJAHbBIX YyU4acTKax
BBIJICTUIIOCH 1,1MI1 BOIOpoAa ¥ MOTJ0TUIOCH 22,4 M1 Kuciiopoaa?

5. Hanumure ypaBHEHUS peakuMii, UAYIIMX IPU MIPUJIMBAHUU K Pa30aBIIEHHOMY 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. Ilepeuens komnemenyuil/unOUKamMopo8 u KOHMPOLHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDI

1. Komnerenumnss/Muankarop: UJI-7onk-3 JleMOHCTpHpyeT MOHUMaHHE XMMHYECKHUX TPOLIECCOB

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 MeTauIMYecKyro JeTajilb OT BO3AeHCTBUS
KHUCJIOTHI B YCIIOBUSIX, ONIM3KUX K CTaHJAPTHBIM.
2.Paccuntaiite pH 0,1 M Boanoro pactsopa CuCI2 . Kak n3menutcs kadectBeHHo pH sToro
pactBopa nipu nodasnennu B Hero: 1) HCI(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
MOKPBITHS, €CIIU MPHU 3TOM BblAenunoch 22,4 ma H2 n nornorunoces 4,8 ma O2.
4.0mnpenenute cTpykTypy U nossspHocTh Mosiekyln BeCl2 u GeCl2 mo meToy BalleHTHBIX
cBsizeit? Jlaiite moHsATHE O THOPUIM3ALIMY HA IPUMEPE TAaHHBIX MOJIEKYJI.
5.Paccuuraiite sHepruto aktuBaun Ea mporecca okucnenus Cu , eciu Npy NOBBIIEHUN
temrepatypsl oT 30 10 800C ckopocTh peakiuu Bo3pocia B 800 pas.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Hanummre 31eKTpoHHbBIE (hOpMYJIsl aTOMOB, 00pasyromnmx moiekynsl Cl2 , GeCl2 , CoCl2 .
[Toxaxxute MexaHu3M 00pa30BaHMsl YKa3aHHBIX MOJIEKYJI, ONPEACTUTE MOIIPHOCTD KaX 101
MOJICKYJIbI

OTBeTHI:
Hcnonws3oBatek Tabnuily Menaeneena /11 HAIMCAHUS SJIEKTPOHHBIX (OPMYJT JIEMEHTOB,
IIpaBUJIa ONPEAEIEHUS BAJICHTHOCTH 3JIEMEHTOB, OIIPEJEIISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOY BaJICHTHBIX CBSI3€H, MOJISIPHOCTD CBA3EH M MOJIEKYII, TpaBuIIa
ONPEAEIIEHUS CTPYKTYPbI U CBOMCTB KOMIUIEKCHBIX COEMHEHUI

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

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

HEMoJIsIpHasl.
2.HanwumiuTe 35eKTpoHHbIe POPMYIIBI aTOMOB, 00pa3yronux mojekyssl Cl2 , GeCl2 , CoCI2 .
[Tokaxkute MexaHU3M 00Opa30BaHUsI YKA3aHHBIX MOJIEKYJI, OMPEIEIIUTE MOISIPHOCTh KaXKIOU
MOJIEKYJIbI

OTtBeTsI:
Hcnonp3oBate Tabmmity MeneneeBa JUist HAMCAHUS SJIEKTPOHHBIX (DOPMYIT SJIEMEHTOB,
MpaBuJIa ONpeAeNICHUS] BAJICHTHOCTH 3JIEMEHTOB, OMPEIEISTh MPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOY BaJIEHTHBIX CBSI3€H, OJISIPHOCTD CBA3EH U 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.Paccunraiite pH pactopa 0,03M H2SO4 . byner i1 npoTekath Mpolecc ruApoian3a Cou,
obpazoBanHoii B3aumojeiicteiem NH4OH u H2SO4 ? Hanummre ypaBHEHHE TIporiecca
TUAPOIN3a, AaiiTe KauecTBeHHYIO o1leHKy pH pactBopa comu. Kak 6yner usmenstocs pH
pacTBOpa COJIM MPU YBEIUYEHUH KOHLIEHTpauuu?

OTBeTsI:
Hcnonb30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB ISl pACUETOB BOJIOPOAHOTO
MIOKAa3aTeNN CPEIbI.

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

YBEJMYEHUH KOHIIEHTPa-LUU COJIU Cpesia CTaHeT Ooee kuciaol, pH ymMeHbIuUTCS.
4. KuneTnka peakuu nepBoro nopsiika A(r) — 2B(r) usydyanach MAaHOMETPUUYECKUM
metonoM. HaganeHoe cocTossHue cuctemsl — BemecTBo A ¢ nasienueM 40 klla. Yepes 11,5
MUH 00111e€e JaBiIeHue B cucteMe yBennumiock 10 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH
peakuuu

OTBeTHI:
OO111e 3aKOHBI XMMUYECKON KHHETUKHU, 3aBUCUMOCTb CKOPOCTH PEaKIUN 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 3agaHHoi
TEMIIEPATYpPE YCTaHOBUIIOCH paBHOBecue ¢ koHcTaHToi Kc=0,1. Omnpenenure paBHOBECHBIE
koHeHtpanuu H20 u H2,ecnu B Havane peaknuu B peakTope 0obemoM 20 11 Haxoauaoch 18 T
IIapoOB BOJIbI

OTtBeTHI:
3aKOHBI XUMUYECKOW TEPMOAUHAMMKY JIJIS1 IPOBEACHUS TEPMOXUMHYECKHUX PACcUETOB,
PaBHOBECHBIX MPOIIECCOB.

Bepusiii otet: 0,04 momns/n; 0,01 Mons/n
6.Kakue peakuuu OyayT UMETh MECTO Ha HEPACTBOPUMBIX IPapUTOBBIX IEKTPOAAX MPU
anekTponuse a) paciasa CaCl2 , 6) BogHoro pactBopa CaCl2? Hanummre ypaBHEeHUS
MPOIIECCOB HA AJIEKTPOAaxX I ciiydaeB a) U 0). CKOIbKO BpeMEHHU OTpeOyeTcCst s
BBIJICJIEHUS HAa KaTO/I€ BEILIECTBA, MacCoi 4 T 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 evinonenus 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 evinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBITIOJIHEHA BEPHO. HA BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTABIISFOIIUX.
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