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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

NJ1-6 leMoHCTpUpPYET IOHUMAHUE XUMUYECKUX IIPOLIECCOB

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 aucuunjanubl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
WNunexe KM- | KM- | KM- | KM-
Paznen nucuuniainHb KM: 1 5 3 4

Cpok KM: 4 8 12 16

Baenenue. OcHOBHBIC 3aKOHBI XMHUH.

Baenenue. OcHOBHBIC 3aKOHBI XHMHUH. +

Crtpoenue BemecTBa. DIEKTPOHHOE CTPOSHUE aTOMOB.
[Tepuoanyeckas cuctema IEMEHTOB. XUMUYECKasl CBSI3b.

Crtpoenue BemecTBa. DIEKTPOHHOE CTPOSHUE aTOMOB.
[Tepuoanyeckas cuctema IEMEHTOB. XUMUYECKasl CBSI3b.

OO0111e 3aKOHOMEPHOCTH XMMUYECKUX MpoLeccoB. OCHOBBI
XUMHUUYECKON TEpMOAMHAMUKH. OCHOBBI XMMHUYECKON KHUHETHKH.

OO0111e 3aKOHOMEPHOCTH XMMUYECKUX MpoLeccoB. OCHOBBI
XUMHUUYECKON TEpMOAMHAMUKH. OCHOBBI XMMHUYECKON KHUHETHKH.

PactBoprl. Bogopoansiii nmokazarens cpenbl pH.

PactBoprl. Bogopoansiii nmokazarens cpenbl pH. +

DIEKTPOXUMUYECKHE MTPOLIECCHl. XUMUYECKUE UCTOYHUKU TOKA.
Onektponn3. Koppo3usi METaiIOB M 3a1IUTa OT KOPPO3HH.

DIEKTPOXUMHUYECKUE MTPOLIECCHl. XUMUYECKUE UCTOYHUKHU TOKA.
Onextponn3. Koppo3usi METayIoB M 3a1IUTa OT KOPPO3HH.




\ BecKM:| 20 | 30 | 20 | 30 |
$O6m1as yacts//1s1 MPOMEKYTOUHON aTTecTauud




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIlK-3 NJ1-6onk-3 JlemoncTpupyer | 3HaTh: DNEeKTPOHHOE CTPOEHUE aTOMOB. XuMmuueckas cBs3b (KonTponsnas pabora)
MOHUMAaHUe XMMHYECKHUX | OCHOBHBIEC 3aKOHBI U XuMuyeckas TepMOJIMHAMUKa, paBHOBecue, kuHeTHka (KoHtponpHas
MIPOIIECCOB 3aKOHOMEPHOCTH 001Iei pabora)

XUMHUHU U METOJIbI 00pabOTKH
IKCIIEPUMEHTAITbHBIX
JaHHBIX

KJIaCCU(PMKALIMIO ¥ CBOMCTBA
XAMUYECKHUX DJIEMEHTOB U
HX COCIMHCHUM,
B3aMMOCBSI3b CTPOCHHS U
CBOICTB BEIIICCTB

CBOICTBA PaCTBOPOB U UX
OCHOBHBIC XapaKTEPUCTHKH,
METO/JIbI OIIPEIEICHUS U
OIICHKH TUX XapaKTEPUCTHK
OCHOBHBIC KHHETHUECKHUE
3aKOHBI M 3aKOHOMEPHOCTH
MPOLIECCOB, MPUHITUIIBI
KHHETHYECKUX PacueToOB
o01111e 3aKOHOMEPHOCTH
XUMHYECKUX SBICHUN U
MIPOLIECCOB, OCHOBBI
XUMHYECKOH
TEPMOANHAMHKY, IPUHITUIIBI
TEPMOIMHAMHYCCKUX

PactBops! anekTponuToB. Bomopoansiit mokazatens (KonTponbHas paboTa)
lanbBanmyeckuii aemeHT. Dnekrpoius. Koppos3us metanion
(KonTponbsHas pabora)




pacueToB
OCHOBHBIE 3aKOHOMEPHOCTH
MIPOIIECCOB KOPPO3UHU
METaJIJIOB U 3alllUTHI
KOHCTPYKIIMOHHBIX
MaTepUajoB OT KOPPO3HUHU
HCTOYHUKH HAyYHO-y4e€OHOM
nHpopManuu (yaeOHUKH,
CIPAaBOYHHKH, 0a3bl
JAHHBIX ) 110 U3yYECHHBIM
paszzaenaM JUCIUTUTHHBL
OCHOBBI TEXHUKHU
0€30MacHOCTH U IIpaBUJIa
MIPOBEICHUS YKCIIEPUMEHTA B
XUMHUYECKOH J1abopaTopuu
OCHOBHBIE XapaKTePUCTUKU
OKHCIIUTEIHHO-
BOCCTAHOBUTEJIbHBIX CUCTEM,
KJIacCU(PUKALINIO
NIEKTPOXUMUYECKUX
CHCTEM, UX MPAKTHIECKOE
UCIOJIb30BaHUE

YMers:

OCYILECTBIIATH MOUCK,
XpaHeHue, 00paboTKy 1
aHaIu3 MHQGOpMaLUK U3
Pa3IMYHBIX UCTOYHUKOB H
0a3 TaHHBIX 110 U3YYEHHBIM
paszzaenaM JUCIUTUTHHBL,
MPEJCTABIATH €€ B
TpebyeMom dopmare ¢
UCTOJIb30BaHUEM
MH(OPMALIMOHHBIX,




KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHI

o0ecneunBaTh COOJIIOACHUE
9KOJIOTHYECKOMH
0e30IMacHOCTH Ha
MIPOM3BOJICTBE U
IUTAHUPOBATH 3KO3AIIUTHBIC
MEPOTIPUSITHS U
MEPOIIPHSATHS [10 SJHEPTO- U
pecypcocOepexeHuIo Ha
MIPOU3BOJICTBE
obecreynBaTh COOJIIOACHUE
MIPaBWJI TEXHUKHU
0€e30IacHOCTH,
HCIIOJIb30BATh MTPHEMBI
MEePBOI TTOMOIIH, METOIbI
3aIUTHI B YCIOBHSX
YpE3BBIYANHBIX CUTYalIMI
MTPOBOJNTH XUMUYECKHHA
9KCIIEPUMEHT 10 33/1aHHOM
MeToAnKe, 00paboTKy 1
aHaJIU3 MOTYYEHHBIX
PE3YIIBTATOB C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYeCKOro anmnapara
JEMOHCTPHUPOBATH Oa30BbHIE
3HAaHHUA B 00JIaCTH XMMUH,
BBISBJISTH XUMHUYECKYIO
CYITHOCTB TIPOOIIEM,
BO3HHUKAIOIIMX B XOJI€
npodeccroHanbHOI
NESATSIILHOCTH; IPUMEHSTh




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




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. DjieKTpoHHOE CTPOeHHe ATOMOB. XHMHUYeCKasi CBA3b

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOIO MepomnpusTusi: Padora BBINONHSIETCS O BapHaHTaM

OMJIETOB Ha IMPAKTUYCCKOM 3aHATHUU

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

PaboTa opueHTHpOBaHa Ha 3HAHKE MIOJOKEHHSI KBAHTOBO-MEXaHUUYECKOW MOJIENIN CTPOEHUS
aToMa U OIpEEIICHUE POCTPAHCTBEHHBIX CTPYKTYP MOJIEKYJI IT0 METOlY BaJICHTHBIX CBS3EH

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: UCTOYHUKH HAy4HO-
yueOHoi uHpopmaiuu (yueOHUKH,
CIPAaBOYHHUKHU, 0a3bl JaHHBIX) IO
W3Y4YEHHBIM paznenam
JVICTIATUTHHEI

1.C To4KH 3peHHsI METO/1a MOJIEKYJISIPHBIX OpOUTasIeH,
1300pa3uTe YHEPreTUUECKYI0 JUarpaMMy MOJIEKYJIbI WU
noHa C2-, mpuBEeINTE CBSI3BIBAIOIINE U PA3PHIXIISIONINE
opOUTaNHX U 3al0JIHUTE UX 3JeKTpoHaMu. OO0CHYyHTE
BO3MOYXHOCTb WJIM HEBO3MOKHOCTb CYILIECTBOBAHUS
MOJIEKYJIbl WJIK MOHA, YKQKUTE MOPAIOK CBA3H. YKaXKUTE
MarHMTHbIE CBOWCTBA (IMaMarHeTU3M, apaMarHeTusMm)
MOJIEKYJIbl WJIK MOHA, €CJIU CYIIECTBOBAHUE YACTHIIBI
BO3MOXHO ¢ TOUKH 3peHust MMO.

3HaTh: KJIacCU(UKAIUIO u
CBOWCTBA XMMHYECKHX D3JIEMEHTOB
U WX COCIVHEHUW, B3aUMOCBS3b
CTPOEHUS U CBOMCTB BEUIECTB

1.C ToukM 3peHust MeTo/Ja BaJICHTHBIX CBs3€il,
OTpeAeNuTe TUIl THOPUAN3alUU (€CIIN €CTh) AaTOMHBIX
opbutaneit ieHTpagbHoro aroma B mojiekyiae CHCI3
(uentpanbHbIi aToM - C). 3anumuTe rpaguuecKyro
(opMyiTy KpaTKOH 3JeKTPOHHOM KOH(UTypallii aTOMOB
MOJIEKYJIbI, C Y4€TOM r'MOpUIN3aluY HEHTPAIBHOTO
aToMa. [IokaxnuTe IpOCTPaHCTBEHHYIO CTPYKTYPY
MoJieKyJbl. Onpeienure NoNsIpHOCTh CBSI3€H B MOJIEKYJIE.
YKaKuTe NOJspHas WIM HENOJIIpHAas IaHHasl MOJIEKYJIA.

3HaTh: CBOMCTBA pPacTBOPOB U MX
OCHOBHbBIE XapaKTePUCTHKH,
METO/BI OMNpEIENCHUs] W OIECHKU
HTHUX XapaKTEPUCTUK

1. Vkaxure kBaHTOBbIE yuCia (POPMUPYIOIIETO
aJIeKTpoHa 31eMeHTa 3d3. HanumuTe 31eKTpoHHYI0
KoH(urypanuto. [IpuBeaure ero aIeKTpOHHbIE aHATIOTH

YMeTh: 1eMOHCTPUPOBaTh Oa30BbIE
3HaHUST B 00JacTd  XUMUH,
BBIABIIAATE XUMHWYCCKYIO CYIIHOCTDH
npo0ieM, BO3HHMKAIOIIUX B XOj€
poeCCUOHAIBHON JIeATeTbHOCTH;
OPUMEHATHh ISl MX pa3pelieHus

OCHOBHBIC 3aKOHbI
€CTCCTBO3HAHMAA, METOAbI
TEOPECTUUCCKOT'O )51
9KCIICPUMCHTAJIIbHOTO

HCCICI0BaHUsI, CaMOCTOATECIIBHO,

MOMNOJIHATh M CHCTEMaTH3UPOBATh
pruoOpeTeHHBIE 3HAHUS o

1.0npenenute NpOCTPaAaHCTBEHHYIO KOHPUTYPAITHIO
moutekyn u PbCI2 u PbCl4. Tlokaxkure MexaHu3m
00pa30BaHMs CBS3€H B THX MOJIEKYJIaX 110 METOTY
BaJICHTHBIX cBs3ed. OnpeaenuTe NoIsIpHOCTh CBSI3U U
MTOJIIPHOCTH MOJICKYJTBI




‘ JUCLIUILIHHE

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO U BRIOPAHO BEPHOE HAMPABICHUE JIJIsl PEIICHUS 3a/1a9

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue PEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OueHKa "Hey10BIETBOPUTENIbHO" BBICTABIISETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-2. XumMnyeckasi TepMOJAMHAMHMKA, PABHOBeCHE, KHHETHKA

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOrO0 MeponpusaTus: KonrponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa mpoBeleHHs] KOHTPOJbHOr0 Meponpusitus: PaGora BBINMOIHSAETCS MO BapuUaHTaM

OMJIETOB Ha IMPAKTHYCCKOM 3aHATHHU

KpaTKOC CoA€CpKaHUuE 3alaHUA:

Pabora OpPUCHTHPOBAHA HA 3HAHHUEC 3dKOHOB U O6H.[I/IX SaKOHOMepHOCTCﬁ XUMHYECKUX SBICHUU
" ITpOLECCOB, OCHOB XHUMHYICCKOMN TEPMOANHAMHUKHU, IPUHIOUIIOB TCPMOANHAMUYICCKHUX
pacyeToB; OCHOB KMHCTUYCCKUX 3dKOHOB U 3aKOHOMepHO0TeI’I IMponeccoB, IMPUHIUIIOB

KHMHCTUYCCKHUX PACUCTOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI H
3aKOHOMEPHOCTH OOIIe XUMUU U
METO/IbI 00paboTku
HKCIIEPUMEHTATBHBIX TaHHBIX

1.YcraHoBuTe, BO3MOXKHO, JTU BOCCTAHOBIIEHHUE OKCH/IA
xene3a (II1) yrmepoaom 10 cBogHOTO MeTaa Mo
ypaBHenuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu
temneparypax 298 u 1000 1 craHIapTHBIX COCTOSTHUSX
Bcex BemecTB. [Ipumure, 4To SHTANBINS U SHTPOIUS
peakLny HE 3aBUCST OT TEMIIEPATyphl

3HaTh: OCHOBBI TEXHUKH
0€301acHOCTH u npaBuja
NPOBENCHUST  JKCIIEpUMEHTa B

XUMHUYECKOH JIabopaTopuu

1.Beibepute m00yr0 TEMIIEPATYPY U3 00JIACTH
CaMOIPOM3BOJILHOIO MPOTEKAHUS PEaKIUH

CO(r) + H2 (1) « C(x) + H20(T) B ipsiMOM HarpaBiIeHUN
U paccuuTaiiTe paBHOBECHBIE KOHIIEHTPALIUU
ra3000pa3HbIX PEareHTOB, €CIIM UX UCXOIHBIC
koHueHTpanuu 6utH paBHbl C(CO(T))=0,6 MoB/1,
C(H2(r))=1 mons/1 u C(H20(r))=0,2 monb/1.
[IpemioxxuTe criocoObl yBeIUYeHUs BBIX0/1a POTYKTOB
MIPUBEICHHON XUMUYECKOW PEAaKIIMN B COOTBETCTBHH C
npuHiunom Jle [larense.

YMers: o0ecrieunBarh

1.0xcup cepsl (IV) konnyecTBoM BeniecTBa 4 MOJIb/T U
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coOnrofieHre  MpaBUI  TEXHUKHU KHCIIOPO/I KOJIMYECTBOM 2 MOJIb/JT CMEIIaHbl B 3aKPHITOMN
0€3011acHOCTH, UCIIOJIb30BaTh cucrteme npu nasiaeHuu P=3,039x105 I1a. K momenTty
MIpUEMbI MEPBOM MTOMOIIU, METOIbI HACTYIUICHUS paBHOBecHUA B peakunu 2S0O2+ 02 = 2S03
3aIIUThHI B YCIIOBUSIX octasiock 20% B3storo SO2.

Ype3BbIYAITHBIX CUTYaIUil Onpenenutb paBHOBECHBIE KOHIIEHTPAIUH
pearupyromux BeuecTB U JaBJICHUE B CUCTEME, TTPU

KOTOPOM HaCTYIIUJIO paBHOBECHUC.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu gvinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-3. PacTBOpbI 2/1eKTPOJIMTOB. Bomopoanblii moka3areib

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHUsi KOHTPOJIbHOrO MeponpusaTHsa: Pabora BhINoNHsETCS MO BapUaHTaM
OMJIETOB Ha MPAKTUYECKOM 3aHATHU

KpaTKOC CoA€CpKaHMuE 3alaHUA:
Pabora OpPHUCHTHPOBAHA HA U3YUCHUC CBOMCTB pacTBOPOB U UX OCHOBHBIX XapaKTCPUCTHUK,

MCTOJOB ONPCACICHUA U OLUCHKHN 3TUX XaPAKTCPUCTUK.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: OONIME 3aKOHOMEPHOCTH 1.JlaliTe onpeieIeHuEe CUIIBHBIX U CIA0BIX AJIEKTPOJIUTOB

XAMHYECKHUX SIBJIEHU u C TIO3UIMU TEOPUU IEKTPOIUTUYECKON TUCCOLIUALIUH.
MPOIECCOB, OCHOBBI XUMHYECKOU [TpuBenute 3axkoH OcTBanbaa. OOBICHUTE pacyeT
TEPMOJMHAMUKH, MPUHLIUIIBI BOZIOPOJTHOTO MOKA3aTeNs CPebl A CUIBHBIX U CIIa0BIX

TEPMOANHAMHWYCCKUX paCyCTOB

JIICKTPOJIMTOB

3HaTh. OCHOBHBIC KHHETHYCCKHUE

1.Kax uzmenurcst pH pactBopa HNO3 ¢ maccoBoit nosneit

3aKOHBI " 3aKOHOMEPHOCTH wB=0,04 % u motHOCTHIO r=1,1 T/MJI TpU 10OaBIEHUU K
IIPOLIECCOB, ITPUHIIMIIBI Hemy NaCl o konnentpanuu (NaCl) 0,05 mons/n?
KMHETUYECKUX PacueToB

YMers: o0ecrieunBaTh 1.Paccuuraiire pH 0,02 M pactBopa Ba(OH)2.
coOIroIeHNE SKOJOTHYECKOHU 2.Paccunraiite, Kak U3MEHIJIACH CTEMEHb THAPOIN3a
0€301aCHOCTH Ha MPOMU3BOJCTBE U COJIY, €CIIM NIPU HarpeBaHUM pacTBOpa 3TOM coiu ero pH
TJIAHUPOBATH SKO3alIUTHbBIC yBesmumiics ¢ 10 go 10,5.
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MEPOTIPUATHS M MEPOIPUATHUS TIO
HHEPro- U PecypcocOepeskeHHI0 Ha
IPOM3BOJICTBE

YMeTb: NpPOBOAUTH XUMHYECKUUN
JKCIIEPUMEHT 1o 3alaHHOU
METOAMKe, O00paboTKy M aHaIu3
IIOJIyYEHHBIX  pPE3y/lbTaTOB  C
IIPUBJIEYEHUEM COOTBETCTBYIOLLETO
MaTEMAaTHYECKOT0 anmnapara

1.Paccuuraiite cTenenb TUCCOLMALMA HEKOTOPOTO
ocHoBanus, eciu pH 0,3 M pactBopa paseH 9,6.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 10
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO U BEIOPAHO BEPHOE HAMPABIICHUE VISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue PEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHU€E BBIITOJIHEHO HEBEPHO UJTU MPEUMYILIECTBEHHO HE BBIMIOJIHEHO

KM-4. I'anbBann4yeckuii 3jaeMeHT. Jiaektpou3. Koppo3ust meraios

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHUsi KOHTPOJIbHOrO MeponpusTusa: Pabora BhINoONHsSETCS MO BapUaHTaM

OUJIETOB HA MMPAKTUYICCKOM 3aHATUU

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

Pabora OpPUCHTHPOBAHA HA OCHOBHBLIC XaPAKTCPUCTHUKU OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
CHCTEM, KJ'IaCCI/I(i)I/IKaHI/IIO SJICKTPOXUMHNYCCKUX CUCTEM, UX MMPAKTUUCCKOC UCITIOJIb30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTHU MPOUECCOB KOPPO3UU MCTAJUIOB U 3aIMUTHI KOHCTPYKIITHOHHBIX

MaTepUalioB OT KOPPO3HH.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHbIE 3aKOHOMEPHOCTHU
IIPOLIECCOB KOPPO3UHU METAIIOB U
3aIUTHI KOHCTPYKIIMOHHBIX
MaTepUajIoB OT KOPPO3UH

1.0npenenure TepMOANHAMUYECKYIO BO3MOKHOCTh
INMEKTPOXUMUYECKON KOPPO3UU UBIENUS U3 TaTYHU
Zn/Cu B obeckucnopoxxeaHom pactope 0,1 M NaCl
MIpY KOMHATHOM TeMrieparype. Hamwuimure ypaBHeHHS
AQHOJHOTO M KaTOTHOTO TporieccoB. CKOJIBKO U KAaKOTO
KOMITOHEHTA Pa3pyIIUTCS, €CIIU B PE3YyIbTATE BBIACITUTCS
5,6 mu Bogmopoaa(H.y.) Omeem: Koppo3usi BO3MOXXKHA €
BBIIETICHUEM BOJI0pOia. Macca OKUCIEHHOTO Zn paBHA
16,4 mr.
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3HaTh: OCHOBHBIC XapaKTEPHCTHKH
OKHNCJIUTCIIBHO-
BOCCTaHOBUTEIILHBIX
KIJIACCHU(PUKAITUIO
JJIEKTPOXUMUYECKUX CHCTEM, HX
NPAaKTUYECKOE MCITOJIb30BAHHE

CUCTEM,

1.PaccumnTaiiTe Bpems, HeoOxoaumoe Jj1s mosrydaeHus 10
r Ni- METaIITI4eCKOT0 MOKPBITUS Ha JKEIE3HOU JeTalu
3JIEKTPOJIM30M BOJIHOTO pacTBopa NiSO4 mipu Toke,
paBHOM 5 A M KaTOJHOM BBIXOJIOM IO TOKY, PABHOM
65%. [Ipemoxute NoAXOAAIIMNA MaTepUal aHOIA.
Hanumvre ypaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB.
Omeem. 168,6 MUHYT, aHOJ — HUKEJICBBIM. .

YMeTh:  OCYIIECTBIATH  MOMUCK,
XpaHeHue, o0paboTKy W aHaau3
uHbpOpMallUM U3 Pa3IHYHBIX
UCTOYHUKOB W 0a3 JaHHBIX IO

U3y4EHHBIM paszaenam
JUCLUIUIMHBL, NPEACTaBIATh €€ B
TpedyemoM dopmare c
UCIIOJIb30BaHUEM
MH(OPMaLIOHHBIX,
KOMITbIOTEPHBIX u CEeTEeBbIX
TEXHOJIOTUI

1.Paccunraiitre 9/IC Mn/Cu ranpBaHUYECKOTO JIEMEHTA
npu 298 K 1 aKTUBHOCTH NOTEHIUATIONPEACIISIOMINX
noHOB katona 10-4 moaw/i1, anoga 10-2 Mob/II.
CocrtaBbTe ypaBHEHHUS JICKTPOIHBIX MPOIECCOB U
TOKOOOpa3yrolel peakinm.

2.PaccuuTaiiTe Bpems, HeoOxoaumoe Juist mojaydenus 10
r Ni- METaJZTMYECKOTO MOKPHITHS HA JKEJIE3HOH eTau
ANEKTPOIU30M BOAHOTO pactBopa NiSO4 mpu Toke,
pPaBHOM 5 A M KaTOJHOM BBIXOJIOM IIO TOKY, PABHOM
65%. Ilpemoxute NoAXOAAUIMNA MaTepUal aHOA.
Hanumvre ypaBHEHUS 3JIEKTPOIHBIX MTPOIIECCOB.
Omeem: 168,6 MUHYT, aHOJT — HUKEJIEBBII.

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHuE BBINIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIIIOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1.B ranpBaHMYECKOM 3JIEMEHTE MPOTEKAET TOKOOOPA3yIoIas peakius

Fe + 2Ag+ = Fe2+ + 2Ag

Hanumure ypaBHeHuUs: aHOAHON U KaTOHOM nonypeakiuil. Paccunraitite 91C nanHoro
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 pu BbIxoje 1o TOoKy 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. Hanumvre 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 . Ckosnbko rpaMMOB MeTaJlIa pa3pyLIUTCs, €CIM Ha KaTOAHBIX y4acTKax
BBIJICTUIIOCH 1,1 M1 BO1OpoAa ¥ MOTJIOTUIIOCH 22,4 MJT KHCJIOpOoa.

5. C no3unuii MeToia BaJICHTHBIX CBsI3el OOBSICHUTE MEXaHU3M 00pa3oBaHUs CBsI3EH B
monekynax CO u H20. ITokaxxute mpoCTpaHCTBEHHYIO KOH(PUTYPALIUIO STUX MOJIEKYI.
Onpenenure NoJIPHOCTb CBA3EH U MOJIIPHOCTH MOJIEKYIL.

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. Komnerenuuss/Muaukarop: NJ[-6onk-3 JleMOHCTpHpYeT MOHUMAHHE XUMHYECKHUX TPOIIECCOB

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.
4.0npenenute CTpyKTypy ¥ mossspHocTh Mosiekyan BeCl2 u GeCl2 mo MeTo1y 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 pas.
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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:
Hcnonp3oBate Tabnuiy Menaeneena ajsi HAaMCAHUSI SJIEKTPOHHBIX (OPMYJTT JIEMEHTOB,
IpaBUiIa ONPEIEICHUS BAJIGHTHOCTH JIEMEHTOB, ONPEICISATh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOY BaJICHTHBIX CBSI3€H, MOJISIPHOCTD CBA3EH M MOJIEKYII, TpaBuIIa
OTIpe/ICNICHUs] CTPYKTYPBI U CBOMCTB KOMIUIEKCHBIX COCTMHEHUN

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

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

HenoJsipHast
2.Paccuuraiite pH pactBopa 0,03M H2SO4 . Byner nu npoTekats npoiiecc ruipoiu3a coiu,
obpazoBanHoii B3aumojeiicteueM NH4OH u H2SO4 ? Hanmmure ypaBHEeHUE mporiecca
THIIPOJIN3a, JaliTe KaueCTBeHHYI0 oleHKY pH pacTtBopa conmu. Kak Oynet n3amensteest pH
pacTBoOpa COJIM MPH YBEIMUYECHUN KOHIICHTPAIH?

OTBeTHI:
Hcnonp30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOIUTOB VISl PACYETOB BOJOPOIHOTO
MOKAa3aTeNN CPeJibl.

Bepusiii orBet: pH=1,3; NH4+ + H20 <> NH4OH + H+; pH <7, cpena kucnas; npu

YBEIIMYCHUHU KOHILIEHTPA-IIUU COJH Cpefia CTaHeT Oosiee Kucoit, pH ymeHbImmTcs.
3.Kunertuka peaxiuu nepBoro nopsjaka A(r) — 2B(r) u3ydansach MAaHOMETPUUYECKUM
MeroaoM. HauanbHoe cocTosinue cuctemMsl — BemectBo A ¢ pasienuem 40 klla. Yepes 11,5
MUH o0I1Iee JaBjieHue B cucteme yBenuuuiock Ao 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH
PEaKIH.

OTtBeTsI:
OO01mue 3aKOHbI XUMUYECKOW KHHETUKH, 3aBUCUMOCTh CKOPOCTH PEAKITUH OT KOHIICHTPAIHH
peareHToB, 3aBUCIMOCTh CKOPOCTH PEAKIIMU OT TEMIIEPaTypHl.

Bepusriit otet: 0,001 c-1

II. Onucanue wikanvt oueHuganus

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6blnoaHeHus 3nanus: Pabora BBIOIHEHA B paMKax "TPOJBHHYTOTO'
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHUH

'

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
yYpOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B yacTu MaTepuaa ecTb He3HAUUTEIbHbIE
HE/IOCTATKH

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIMOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAs 4acTh 3a/IaHUS BBITIOJTHEHA BEPHO. HA BOTPOCHI YIITYOJICHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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