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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-4 CriocoGeH mpuMEHSATh METObI aHATN3a U MOACIIUPOBAHHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIIE0BAHMS TIPU PEIICHUU TPAKTUYECKUX 3a]1a4
N/I-3 JlemoHCTpUpyeT MOHUMAHUE XUMUYECKUX MPOLIECCOB

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanusaiuu: [lucomennas padora
1. l'anpBannveckuii anemeHT. Dnexrponus. Kopposus meramios (KonrponsHas padora)
2. PactBOpbI 21eKTponuToB. Bogopoaustii mokasarens (KontponsHas padota)
3. Xumuueckas TepMOIMHAMUKa, paBHOBecue, kuHeTnka (KontponbpHas pabora)
4. DIeKTpOHHOE CTpOEHHE aTOMOB. Xumuueckas cBs3b (KonTtponbHas padora)

BbPC nucuuninHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPOTIPUSTHI, %o
Hanekc KM- | KM- | KM- | KM-
Paznmen qucuuIuIMHbI KM: 1 2 3 4

Cpok KM: 4 8 12 16

Beenenne. OCHOBHBIE 3aKOHBI XMMUU.

Beenenne. OCHOBHBIE 3aKOHBI XMMUU. +

CrpoeHue BeniecTBa. DIEKTPOHHOE CTPOCHHUE aTOMOB.
ITepuoanueckas cuctema 3J€MEHTOB. XMMHUYECKasi CBSI3b.

CrpoeHue BeniecTBa. DIEKTPOHHOE CTPOCHNUE aTOMOB.
ITepuoanueckas cuctema 3J€MEHTOB. XUMHUYECKasi CBSI3b.

OO01re 3aKOHOMEPHOCTH XUMHUECKUX MpoIieccoB. OCHOBBI
XUMHYECKON TepMOIMHAMUKH. OCHOBBI XUMUYECKON KHHETUKH.

OO01mre 3aKOHOMEPHOCTH XUMHYECKHUX TMpo1ieccoB. OCHOBHI
XUMHYECKON TepMOIMHAMUKH. OCHOBBI XUMUYECKON KHHETUKH.

PactBopsl. Bonopoausiil mokasareins cpeast pH.

PactBopsl. Bonopoausiil mokasareins cpeast pH. +

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

SJ'IGKTpOXI/IMI/I‘IeCKI/Ie IIPpONLECCCHhI. XUMUYEeCKHE NCTOYHHUKH TOKa.
SHCKTpOJ'II/IB. KOpp03I/I$I MCTAJUUIOB U 3aIIMTAa OT KOPPO3HH.

Bec KM: | 20 30 20 30




$O61mas yacte/J{j1st IPOMEKYTOUHOM arTecTanund



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
KOMITETCHIIUHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-4 N-3onk-4 JemoHcTpupyer | 3HaTh: DIEeKTPOHHOE CTPOEHUE aTOMOB. XuMuueckas cBsa3b (KonTponsHas pabora)
MOHUMAaHUe XMMHYECKHX | CBOICTBA PaCTBOPOB U UX XuMuyeckas TepMOJIMHAMUKa, paBHOBecue, kuHeTHka (KoHtponpHas
MPOLECCOB OCHOBHBIE XapaKTEPUCTUKU, | paboTa)

METO/IbI OTIPE/ICTICHUS 1
OLIEHKH 3TUX XapaKTEPUCTHK
OCHOBBI TEXHHKH
0€30MacCHOCTH U IIpaBUJIa
MIPOBEICHNUS SKCIIEPUMEHTA B
XUMHUYECKOH J1abopaTopuu
OCHOBHBIE XapaKTEPHUCTHKH
OKHCITUTEIHHO-
BOCCTaHOBHTEIIEHBIX CHUCTEM,
KJIacCU(PUKALINIO
ANEKTPOXUMHYECKUX
CHCTEM, UX MPAKTHIECKOE
HCIOJIb30BaHUE

OCHOBHBIE KHHETHYECKUE
3aKOHBI U 3aKOHOMEPHOCTH
MPOIIECCOB, MPHHIIUTIBI
KHHETUYECKUX PacCueToOB
OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH 0011eH
XUMHH U METOJIbI 00paboTKH
IKCTIEPUMEHTAIBHBIX
JIAHHBIX

PactBops! anekTponnToB. Bomopoansiii mokazarens (Kontponbhuas padota)
lanbBanmyeckuii aemeHT. Dnekrpoius. Koppos3us metanion
(KonTponbsHas pabora)




OCHOBHBIE 3aKOHOMEPHOCTH
MIPOLIECCOB KOPPO3HUHU
METAJUIOB U 3aIlUThI
KOHCTPYKLIMOHHBIX
MaTEepUajIoB OT KOPPO3UHU
o011re 3aKOHOMEPHOCTH
XUMHUYECKUX SIBIICHUN U
MIPOLIECCOB, OCHOBBI
XUMHYECKON
TEPMOANHAMUKY, IPUHITUIIBI
TEPMOIMHAMUYECKUX
pacdeToB

KJIaCCU(PUKALIMIO ¥ CBOMCTBA
XUMHUYECKUX JIEMEHTOB U
HX COCIMHCHUM,
B3aMMOCBSI3b CTPOCHHS U
CBOICTB BEILECTB
WMCTOYHUKU HAYyYHO-Y4eOHOM
nHpopmanuu (yaeOHUKH,
CIIPaBOYHHKH, 0a3bl
JTAHHBIX ) TIO U3YYEHHBIM
pazznenam AUCIUILINHBI
YMers:

MIPOBOJIUTh XUMUYECKUM
SKCIEPUMEHT MO 33JJaHHOU
MeTOoAMKe, 00pabOTKy U
aHaJIM3 TTOTYYCHHBIX
pEe3yIAbTATOB C
MPUBJICYCHUEM
COOTBETCTBYIOILETO
MaTeMaTHYeCKOro anmnapara
OCYUIECTBIISIT MOUCK,
XpaHeHne, 00paboTKy 1




aHanu3 MHGOPMaIUH U3
Pa3IMYHBIX HCTOYHUKOB U
0a3 TaHHBIX M0 U3YYCHHBIM
pasnuenam JUCIUTIINHBI,
MIPEJICTaBIIATH €€ B
TpebyeMomM dopmare ¢
HCII0JIb30BaHUEM
MH(POPMAITMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHI

obecneunBaTh COOIFOCHUE
9KOJIOTHYCCKOM
0€30IMacCHOCTH Ha
MIPOM3BOJICTBE U
IUTAHUPOBATH 3KO3AIIUTHBIC
MEpOTPUITHS U
MEPOIIPUSATHS [10 SJHEPTO- U
pecypcocOepexeHuIo Ha
TIPOU3BOJICTBE
obecrieunBaTh COOMIOICHUE
TIPaBWIT TEXHUKHU
0e30IMacHOCTH,
WCIIOJIb30BATh TTPHEMBI
MIEePBOIA TOMOIIH, METO/IbI
3aIUTHI B YCIOBUSX
YPE3BBIYANHBIX CUTYaLIUN
JEMOHCTPHUPOBATH Oa30BbHIE
3HAHUS B 00JIACTH XMUMUHU,
BBISBJISTH XUMHUYECKYIO
CYITHOCTB TIPOOIIEM,
BO3HHUKAIOIIHX B X0JI€
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 coacpiKaHuE 3aaHUA:

PaboTa opueHTHpOBaHa Ha 3HAHKE MIOJOKEHHSI KBAHTOBO-MEXaHUUYECKOW MOJIENIN CTPOEHUS
aToMa U OIpEEIICHUE POCTPAHCTBEHHBIX CTPYKTYP MOJIEKYJI 110 METOlY BaJICHTHBIX CBA3EH

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

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

1.C TOYKM 3peHMs] METO/1a BaJICHTHBIX CBSI3€H,
OTpeAeNUTE TUIl THOpUANU3AIHMHU (€CIIU €CTh) AaTOMHBIX
opOuTanei nearpaibHoro aroma B mojekyie CHCI3
(uentpanbubiit atoM - C). 3anuimuTe rpaguueckyro
(hopMyITy KpaTKOU IEKTPOHHOU KOH(PUTYPALIUHA aTOMOB
MOJIEKYJIbI, C Y4€TOM r'MOpUIN3alud HEHTPATHHOTO
aToMa. [lokaxure NpOCTPaHCTBEHHYIO CTPYKTYPY
Moutekynbl. OnpeenuTe NoasIPHOCTh CBSI3el B MOJIEKYIIE.
YKaKuTe NojsipHas WM HEMOJIIpHAas IaHHas MOJIEKYJIa.

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

1.C TOUKM 3peHusl METO/1a MOJIEKYJIIPHBIX OpOHUTasIeH,
M300pa3uTe SHEPreTUUECKYIO AUarpaMMy MOJIEKYJIbI U
noHa C2-, IpUBEIUTE CBSI3bIBAIOIINE U PA3PHIXIIAIOLINE
opOUTaNN U 3aIIOJHUTE UX 3eKTpoHaMu. OOoCHYHTE
BO3MO>KHOCTb WJIM HEBO3MOKHOCTb CYILIECTBOBAHUS
MOJIEKYJIbl WIIM NOHA, YKAXKUTE MOPAJIOK CBSA3U. YKaXKHUTE
MarHuTHBIE CBOMCTBA (InaMarHeTu3M, napaMarHeTHs3M)
MOJIEKYJIbl WJIM MOHA, €CJIN CYILIECTBOBAHUE YACTHUIIbI
BO3MO>KHO C TO4KH 3peHuss MMO.

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

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

YMeTh: 1eMOHCTPUPOBATh Oa30BbIE
3HaHUST B 00JacTd  XUMUH,
BBISIBIISITh XUMHUYECKYIO CYITHOCTh
npo0ieM, BO3HHMKAIOIIUX B XOj€
poeCCHOHAIBHON JIeATETLHOCTH;
OPUMEHATHh ISl MX pa3pelieHus

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

HCCICI0BaHUsI, CaMOCTOATECIIBHO,

MOMNOJIHATh M CHCTEMaTH3UPOBATh
pruoOpeTeHHBIE 3HAHUS o

1.0npenenute NpOCTPaHCTBEHHYIO KOH(PUTYpALTHIO
moutekyn u PbCI2 u PbCl4. Tlokaxkure MexaHu3m
00pa30BaHMs CBS3€H B THX MOJIEKYJIaX 110 METOTY
BaJICHTHBIX cBs3ed. OnpeaenuTe NoIsIpHOCTh CBSI3U U
MOJIIPHOCTH 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
Huodicnuii nopoe évinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
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
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-2. XumMnyeckasi TepMOAMHAMUKA, 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 MPAKTUYECKOM 3aHATUU

KpaTkoe CoA€CpKaHUuE 3alaHUA:
Pabora OpPUCHTHPOBAHA HA 3HAHHUEC 3dKOHOB U O6H.[I/IX 3aKOHOMepHOCTCﬁ XUMHYECKUX SBICHUU
" ITpOoLECCOB, OCHOB XHUMHYISCKOM TECPMOAWHAMHUKU, IPUHIOUIIOB TCPMOANHAMUYCCKHUX
pacyeToB; OCHOB KMHCTUYCCKUX 3dKOHOB U 3aKOHOMCpHOCTeﬁ IIponecCcoB, NPUHIUIIOB
KHMHCTUYCCKHUX PACUCTOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3Harh: oO0mMe 3aKOHOMEPHOCTHU 1.BeiGepute mo0yto TemnepaTypy U3 001acTi
XUMHUYECKHX SIBIICHUN U CaMOIPOM3BOJIBLHOIO MIPOTEKAHUS PeaKIUH

IIPOLIECCOB, OCHOBBI XUMHYECKOU CO(r) + H2 (1) « C(x) + H20(T) B mpsiMOM HarnpaBlIeHUN
TEPMOJIMHAMUKH, HPUHIUITBL U paccuuTaiiTe paBHOBECHBIE KOHIIEHTPAIIUH
TEPMOJTMHAMHYECKIX PACUCTOB ra3000pa3HbIX PEareHTOB, €CIIA UX UCXOIHBIC

koH1eHTpanuu 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 yBeNUYeHUs BBIX0/1a POTYKTOB
MIPUBEICHHON XUMUYECKOW PEaKIIMU B COOTBETCTBHH C
npuHiunom Jle [larense.

3HATh: OCHOBHBIE KHHETHYECKHE 1.YcTranoBuTe, BO3MOKHO, W BOCCTAHOBJICHIE OKCHIA
3aKOHBI u 3aKOHOMEPHOCTH xenesa (III) yrmepoaom 10 cBogHOro MeTana 1no
IIPOLIECCOB, MIPUHIATIBI ypaBaenuio Fe203 + 3C(rpadur) = 2Fe + 3CO npu
KMHETUYECKUX PacyeTOB temneparypax 298 u 1000 1 craHJapTHBIX COCTOSTHUSX

Bcex BelecTB. [IpuMute, 4TO SHTANBINS U SHTPOMHS
peakluy He 3aBUCAT OT TEMIIEpaTyphl

YMeTb:  OCyWIECTBIIATh  ITOUCK, 1.0xcup cepsl (IV) konnyecTBoM BeniecTBa 4 MOJIb/T U
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XpaHeHue, o0paboTKy W aHajIu3 KHCJIOPOJT KOJTMYECTBOM 2 MOJIB/JT CMEIIIaHbI B 3aKPBITOM
uHpOpMALlUM M3  PA3JIUYHBIX cucrteme npu nasiaeHuu P=3,039x105 Ila. K momenTy
UCTOYHMKOB M 0a3 JaHHBIX 10 HACTYIUICHUS paBHOBecud B peakuuu 2S0O2+ 02 = 2S03
U3Y4YEHHBIM paznenam ocrainock 20% B3siToro SO2.

JTUCIUIUIMHBI, TPEJCTAaBIATh €€ B Onpenenutb paBHOBECHBIE KOHIIEHTPAIUH

TpeOyemMoM dopmare c pearvpyouux BEeIECTB U 1aBJI€HUE B CUCTEME, IIPU
HCIIOJIb30BaHUEM KOTOPOM HACTYIHJIO PaBHOBECHE.

UH(POPMALMOHHBIX,

KOMITBIOTEPHBIX u CETEBBIX

TEXHOJIOTHI

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "Hey0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-3. PacTBopblI 3/1eKTpouTOB. BogopoaHnslii nokasareJib

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINONHSAETCS MO BapuaHTaM
OMJIETOB HA MIPAKTUUYECKOM 3aHATUU

Kpartkoe cogep:xkanue 3aaHuA:
Pabora opueHTHpOBaHa Ha N3y4EHHE CBOMCTB PACTBOPOB U MX OCHOBHBIX XapaKTEPUCTHUK,

METOHOB OIPCACIICHUA U OLCHKHU 3TUX XAPAKTCPUCTUK.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI TEXHUKH 1.Kak nzmenutcs pH pactBopa HNO3 ¢ maccoBoii nonei

0e30MacHOCTH u npaBuIIa wB=0,04 % u motHOCTHIO r=1,1 T/MJI TpU 10OaBIEHUU K

MPOBEACHUS  JKCIIEPUMEHTAa B Hemy NaCl no xonnentpanuu (NaCl) 0,05 mons/n?

XUMHUYECKOH J1abopaTopuu

3HaTh: CBOMCTBA pPacTBOPOB M HX 1.aiiTe onpeneneHre CHIbHBIX U CI1a0bIX AJIEKTPOIUTOB

OCHOBHBIE XapaKTePUCTHKH, C MO3UIIMU TEOPUU DIEKTPOIUTHUECKOHN IUCCOIMALINH.

METOJbl ONpPENEIECHUS] U OLEHKU [Ipusenure 3akoH OcTBanbaa. OObICHUTE pacyeT

ATUX XapaKTEPUCTUK BOJIOPOJTHOTO MOKAa3aTessl Cpebl AJIsi CHIIbHBIX U CJIa0bIX
JJIEKTPOJINTOB

YMers: o0ecneynBaTh 1.Paccunraiite cTeneHb THCCOMAMA HEKOTOPOTO
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coOnrofieHre  MpaBUI  TEXHUKHU
0€30I1aCHOCTH, HCIIOJIB30BATh
IpUEMbI TIEPBOM MOMOIIH, METO/IbI
3aIUTHI B YCIOBUSX
YpE3BBIYANHBIX CUTYaIIUH

ocHoBanus, eciu pH 0,3 M pactBopa paseH 9,6.
2.Paccunraiire pH 0,02 M pactBopa Ba(OH)2.
3.PaccuunTaiite, Kak U3MEHUJIACh CTENIEHb TUIPOJIN3a
COJIH, €CJIM IIPU HarpeBaHUU pacTBOpa 3Tou conu ero pH
yBenuuuiics ¢ 10 go 10,5.

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 90
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnonnenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO U BEIOPAHO BEPHOE HAMPABIICHUE VISl PEIICHUS 3a/1a4

Ouyenxa: 3

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

Ouyenka: 2

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

KM-4. I'anbBann4yeckuii 3jeMeHT. Juektpoaus3. Koppo3us Mmeraios

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpobHOrO MeponpusTus: KourponasHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOIO MeponpusaTusa: Pabora BhINONHsSETCS MO BapUaHTaM

OUJIETOB HA MMPAKTUYCCKOM 3aHATUU

KpaTKOC CoA€cpKaHUuE 3alaHUA:

Pabora OpPUCHTHPOBAHA HA OCHOBHBLIC XaPAKTCPUCTHUKU OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
CHCTEM, KJ'IaCCI/I(i)I/IKaHI/IIO SJICKTPOXUMHNYCCKUX CUCTEM, UX MMPAKTUYCCKOC UCITIOJIb30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTHU MPOLECCOB KOPPO3UU MCTAJUIOB U 3allIUTBI KOHCTPYKIUOHHBIX

MaTepUalioB OT KOPPO3HH.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHbIE 3aKOHOMEPHOCTHU
IIPOLIECCOB KOPPO3UU METAIIOB U
3aIUTHI KOHCTPYKIIMOHHBIX
MaTepUajIoB OT KOPPO3UH

1.Paccuuraiite Bpemsi, HeoOxoaumoe s roxydeHus 10
r Ni- MEeTaIITH4eCKOro MOKPBITUS HA JKEJIE3HOU IeTann
ANEKTPOIU30M BoHOTO pacTtBopa NiSO4 npu Toke,
pPaBHOM 5 A M KaTOJHOM BBIXOJIOM IO TOKY, PABHOM
65%. IIpemmoxuTe MOAXOASIINN MaTepral aHO 1a.
Hanumvre ypaBHEHUS 3JI€KTPOJHBIX MTPOLIECCOB.
Omeem. 168,6 MUHYT, aHOJ — HUKEJIEBBIN. .

3HaTh: OCHOBHBIE XapaKTEPUCTUKU
OKHUCJIUTEITHHO-
BOCCTaHOBUTENIBHBIX
KJ1acCU(PUKAITHIO
DIIEKTPOXUMUYECKUX CHUCTEM, HX
MIPAKTHYECKOE MCITOIh30BAHHE

CHUCTEM,

1.0npenenute TEpMOIMHAMUYECKYIO BOZMOXKHOCTD
ANEKTPOXUMUYECKON KOPPO3UU U3JENHUS U3 JTATYHU
Zn/Cu B obeckucnopoxennom pactsope 0,1 M NaCl
IIpy KOMHATHOM Temneparype. Hanummre ypaBHeHus
aHOJIHOT'O U KaTOAHOTro IpoueccoB. CKOJIBKO U KaKOTO
KOMITOHEHTA Pa3pyLIUTCs, €CJIM B PE3yJIbTaTe BBIICINUTCS
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5,6 mu Bogopona(H.y.) Omseem: Koppo3usi BO3MOXXKHA €
BBIJICJIEHHEM BOAOpOa. Macca OKMCIEHHOr0 Zn paBHa
16,4 mr.

YMers: o0OecnieunBaTh
colOuroieHue HKOJIOTHYECKOM
0€30MacHOCTH Ha NPOU3BOJCTBE U
IUTaHUPOBATh 9KO3aILUTHbIE

MEPOTIPHUITHS U MEPOIPHUSITHS TIO
SHEPro- U pecypcocOepekeHnIo Ha

1.Paccuuraiite 3/IC Mn/Cu ranpBaHUYeCKOTO JIE€MEHTa
npu 298 K 1 aKTUBHOCTH MOTEHIUATIOMPEACIISIOIINX
noHOB katona 10-4 moaw/i1, anoga 10-2 Mob/II.
CocraBbTe ypaBHEHUS JCKTPOIHBIX MPOIECCOB U
TOKOOOpa3yrolel peakinm.

MIPOU3BOJICTBE
YMeTh: MNpPOBOJAUTh XUMHUYECKUU 1.Paccuuraiite Bpems, HeoOXoaumMoe s rmonydeHus 10
OKCIEPUMEHT o 3aIaHHOU r Ni- METaJZTMYECKOTO MOKPHITHS HA JKEJIE3HOH IeTau

METOJMKe, OO0pabOTKy W aHaIu3
MOJNyYEHHBIX  pPE3ylIbTaTOB  C
NPUBJICUYCHHUEM COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO amnmapara

3JIEKTPOJIN30M BOJIHOTO pacTBopa NiSO4 mipu Toke,
paBHOM 5 A ¥ KaTOJHOM BBIXOJIOM IO TOKY, PABHOM
65%. Ilpemnoxute NoAXOAAUIMNA MaTepUal aHOAA.
Hanumvre ypaBHEHUS 3JIEKTPOIHBIX MTPOILIECCOB.
Omeem: 168,6 MUHYT, aHOJT — HUKEJIEBBII.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu eblnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO UJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.B ranpBaHMYECKOM 3JIEMEHTE MPOTEKAET TOKOOOPA3yIoIas peakius

Fe + 2Ag+ = Fe2+ + 2Ag

Hanummure ypaBHeHus: aHOIHOM U KaToaHOM noxypeakuuil. Paccunraiire 9/1C 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 yacoB npu BbIxoge 1o Toky 100 %.

2. PaccuuraiiTe KOHCTaHTY paBHOBecHs 3TOM peakuuu 11.1 mpu 298 K nBymst criocobamu.
Hanummre Beipaxkenue 11 Kc. Kak MeHsieTcst BBIXOJ] IPOJAYKTOB C POCTOM TeMIIEpaTyphl?
3. Paccuuraiite pH 0,001 M BogHoro pactBopa AgNO3. Hanumure ypaBHEHUs peakiuu
THJIPOJIM3A IO BCEM CTYINEHSM. Y CHIIUT WM OCJIa0UT I'MIIPONIN3 J00aBlIeHHE B yKa3aHHBbIH
pacTBop a) BoAbl, 0) monuxenue T?

4. HanumuTe nporeccel, UAYIUE P 3IEKTPOXUMUYEecKoi koppo3uu Fe- muiacTuHb! B
pactBope KNO3 . CkosbKko rpaMMOB METaJUIa Pa3pyLIUTCs, €CIM Ha KaTOJAHbBIX YyU4acTKax
BBIJICTUIIOCH 1,1 M1 Bo1Opoaa ¥ OTJIOTUIIOCH 22,4 MJT KMCJIOpOo/a.

5. C no3unuii MeToia BaJICHTHBIX CBsI3el OOBSICHUTE MEXaHU3M 00pa3oBaHUs CBsI3EH B
monekyiax CO u H2O. Ilokaxute npocTpaHCTBEHHYIO KOH(PUTypaIUIO STUX MOJIEKYIL.
Onpenenure NOJIIPHOCTD 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. Komnerenuusi/Muaukarop: NJI-3omk-4 JleMOHCTpUpyeT MOHMMaHNEe XUMUYECKHX TTPOIIECCOB

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, OJIM3KUX K CTAHJAPTHBIM.
2.Paccunraiite pH 0,1 M Boanoro pactsopa CuCl2 . Kak n3menutcs kadectseHHo pH storo
pactBopa nipu nodasnennu B Hero: 1) HCI(p), 2) KOH?
3.PaccmoTtpuTe anexTpoxumuueckyro kopposuto Fe B 0,1 M pactsope HCI. Ilpeanoxute
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.
4.0mnpenenute cTpykTypy U nossspHocTh Mosiekynn 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 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:
Hcnonws3oBatek Tabnuiyy Menaeneena Aisi HAaMCaHUs 3JIEKTPOHHBIX (OPMYJIT 3JIEMEHTOB,
IIpaBUJIa ONPEAEICHUS BAJICHTHOCTH 3JIEMEHTOB, OIIPENEISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOY BaJICHTHBIX CBSI3€H, MOJISIPHOCTD CBA3EH M MOJIEKYII, TpaBuIIa
ONPEAEIIEHUS CTPYKTYPbI U CBOMCTB KOMIUIEKCHBIX COEMHEHUI

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 npoiecc rupoiusa coiu,
obpazoBanHoii B3aumojeiicteueM NH4OH u H2SO4 ? Hanmmure ypaBHEeHUE mpoliecca
THIIPOJIN3a, JaliTe KaueCTBeHHYI0 oleHKY pH pacTtBopa conmu. Kak Oynet n3amensteest pH
pacTBoOpa COJIM MPH YBEIMUYECHUN KOHIICHTPAIH?

OTBeTHI:
Hcnonp30BaTh TEOPUIO CHIIBHBIX U CIIA0BIX 3JIEKTPOIUTOB VIS PACUETOB BOJIOPOJAHOTO
MOKAa3aTeNN CPeJibl.

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

YBEJIMUYEHUU KOHLIEHTpa-1IMM COJIU CpeJa CTaHeT bosee kuciaoi, pH ymeHpmures.
3.Kunertuka peakiuu nepBoro nopsjaka A(r) — 2B(r) u3ydanach MAaHOMETPUUYECKUM
MeroaoM. HauanbHoe cocTosinue cucteMbl — BemecTtBo A ¢ gaBienuem 40 klla. Yepes 11,5
MUH o0I1Iee JaBjieHue B cucteme yBenuuuiock Ao 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH
peakuuu.

OTtBeTsI:
OO0m11e 3aKOHBI XMMHUYECKON KHHETUKH, 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIIEHTPAIUU
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 "TPOJABUHYTOTO'
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHHI

'

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHBI BEpHO. B yacTh MaTepuana ecTb He3HAUUTENbHBIE
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 BOIPOCH YTIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO
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1I1. IIpaguna évicmaesnenun umo20680i OYEeHKU 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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