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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

1. Ykaxute KBaHTOBBIE YHCIia POPMUPYIOLIETO
anekTpoHa snemenTa 3d3. HanummTe 37eKTpOHHYIO
KoH(urypauuto. [IpuBeaure ero aIeKTpOHHbIE aHATIOTH

HN3YUYCHHBIM pasaciiaMm
JUCLMITIIMHBI
3HaTh: KHaCCI/I(I)I/IKaL[I/II-O u 1.C Touku 3pCHUA MCTO/ZIa BAJICHTHBIX CBH3CI>1,

CBOMCTBA XMMHYECKHX 3JIEMEHTOB
U HUX COEIMHEHMI, B3aUMOCBS3b
CTPOEHUS U CBOMCTB BEUIECTB

OIpeAEIUTE TUIl THOpUAN3alUU (€CIIN €CTh) AaTOMHBIX
opbOuTaneit neHTpanbHoro aroma B mojekysne CHCI3
(uentpanbHbii aToM - C). 3anumuTe rpaguuecKyro
(opMyi1y KpaTKOH 3JeKTPOHHOM KOH(GUTypallii aTOMOB
MOJIEKYJIbI, C Y4€TOM r'MOpUIN3alui HEHTPaIbHOIO
aToMa. [IokaxnuTe IpOCTPaHCTBEHHYIO CTPYKTYPY
MoJieKybl. OnpesiennuTe NoASIPHOCTh CBSI3EN B MOJIEKYJIE.
YKaKUTE NOJsIpHAs WIKM HENOJIIpHAsl JaHHAsl MOJIEKYJIA.

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

1.C TOYKH 3peHHs] METO/1a MOJIEKYJISIPHBIX OpOUTaseH,
n300pa3uTe YHEPreTUUECKYI0 TUarpaMMy MOJIEKYJIbI WU
noHa C2-, mpuBEIUTE CBSI3BIBAIOIINE U PA3PHIXJIISIONINE
opOUTaNU U 3al0JHUTE UX J1eKTpoHaMu. OO0CHYHTE
BO3MOYXHOCTb WJIM HEBO3MOKHOCTb CYIIIECTBOBAHUS
MOJIEKYJIbl WIIM NOHA, YKAXKUTE MOPAJIOK CBA3H. Y KaXKUTE
MarHMTHbIE CBOMCTBA (IMaMarHeTU3M, apamMarHeTu3M)
MOJIEKYJIbl WJIA NOHA, ECJIH CYLIECTBOBAHUE YaCTHULIBI
BO3MOXKHO € TOUKH 3peHust MMO.

YMeTh: 1eMOHCTPUPOBATH Oa30BBIC
3HAHUS B 00JacTH  XHMHUH,
BBISIBJISITH XMMHUYECKYIO CYIIHOCTh
npo0jieM, BO3HHUKAIOIIUX B XOJE
po(hecCHOHANBEHON 1eATETHbHOCTH;
NPUMEHSTh I WX pa3perieHus

OCHOBHBIC 3aKOHBI
€CTECTBO3HAHMS, METOIbI
TEOPETUUYECKOTO u
AKCIEPUMEHTAIHHOTO

HUCCIICIOBAHUS, CaMOCTOSITEIbHO,

IOMOJIHATE W CHUCTCMATHU3UPOBATH

1.0npenenute NpOCTPAHCTBEHHYIO KOH(PHUTYypaIHIO
mosnekyn u PbCl2 u PbCl4. [Tokaxxute MexaHnu3m
00pa30oBaHUs CBS3€H B TUX MOJIEKYJIAaX 110 METOTY
BAJICHTHBIX CBsA3el. Onpenenure nojaspHOCTb CBS3H U
MOJIIPHOCTD MOJIEKYJIbI




npuoOpeTeHHbIE
JTUCIMIIIIMHE

3HaHHUA 1o

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B ITOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPBITO U BBIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoanenus snanusa: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-2. Xumuueckas TEPMOAUHAMHUKA, PABHOBECHEC, KHHETHKA

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 30

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BbINOJIHSAETCS 1O BapuaHTaM

OMJIETOB Ha MMPAKTUICCKOM 3aHATUA

Kparkoe conep:kanue 3a1aHus:

Pabota opueHTHpOBaHa HA 3HAHKUE 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XMMUYECKUX SIBIICHUN
Y TIPOLIECCOB, OCHOB XMMHUYECKOW TEPMOANHAMUKH, IPUHIIUIIOB TEPMOIUHAMUYECKUX
pacyeToB; OCHOB KMHETHYECKHX 3aKOHOB U 3aKOHOMEPHOCTEH MPOIIECCOB, IPUHITUIIOB

KHHCTUYCCKUX PACUCTOB.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: O6H.[I/Ie 3aKOHOMEPHOCTHU
XUMHUYCCKHUX SIBIICHUI u
nponeccoB, OCHOBBI XUMHUUYECKOU
TECPMOANHAMHKH, MMPUHIHUIIBI
TCPMOANHAMHUYCCKUX pPaCUCTOB

1.YcTaHoBuTe, BO3MOKHO, TH BOCCTAHOBIIEHHUE OKCH/IA
xenesa (1) yrmepoaom 10 cBoIHOTO MeTasIa 1Mo
ypaBHenuto Fe203 + 3C(rpadurt) = 2Fe + 3CO npu
temriepatypax 298 u 1000 u cTaHIapTHBIX COCTOSTHUIX
Bcex BerecTB. [Ipumute, 9T0 SHTANBINS U SHTPOIHUS
pEaKIny He 3aBUCST OT TEMIIePaTyphI

3HaTh. OCHOBHBIC KHHETHYECKHUE
3aKOHBbI n 3aKOHOMEPHOCTHU
mponeccos, MIPUHIIUIIBI
KHMHECTUYCCKUX PACUCTOB

1.Beibepure mo0yro Temmeparypy U3 odaactu
CaMOTIPOM3BOJILHOTO TIPOTEKAHUS PEaKITUH

CO(r) + H2 (1) « C(x) + H20(T) B mpssMOM HampaBlIeHUN
Y pacCUMTaiTe paBHOBECHBIC KOHIICHTPAITUH
ra3o00pa3HbIX PeareHToB, €CJIM UX UCXO/IHbIE
KoHUeHTpauuu 66Ut paBHbl C(CO(T))=0,6 Moub/1,
C(H2(r))=1 monw/1 u C(H20(r))=0,2 Monb/1.
[Ipennoxute cnocoObl yBeIMUEHHUs BBIXOAA MPOTYKTOB
MPUBECHHON XMMHUYECKON pEeaKIIMi B COOTBETCTBUU C
npuHiumnom Jle [larense.
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YMeTh:  OCYIIEeCTBIATH  ITOUCK, 1.0Oxcun cepsl (IV) komruecTBOM BemecTBa 4 MOJIb/I 1
XpaHeHue, 0O0paboTKy M aHaIu3 KHUCJIOPOJ KOJIMYECTBOM 2 MOJIB/JT CMEIIAHbI B 3aKPBITOM
uHpopManuu W3 Pa3TUYHBIX cucreme nipu aasiaenun P=3,039x105 ITa. K momenTy
UCTOYHUKOB M 0a3 JaHHBIX IO HaCTyIUIeHHs paBHOBecHs B peakiuu 2SO2+ 02 = 2503
M3y4YECHHBIM paszaenam octasiocs 20% B3aroro SO2.

JUCLIUTUIMHBL, TPEICTAaBIsATh €€ B Onpenenutb paBHOBECHBIE KOHIIEHTPALMU

TpeOyemoM dopmate c pearvpyronmx BellecTB U 1aBlIeHUE B CUCTEME, ITPU
HCII0JIb30BaHUEM KOTOpPOM HACTYIHJIO PaBHOBECHE.

MH(}OPMAaLIMOHHBIX,

KOMITBIOTEPHBIX u CEeTEeBbIX

TEXHOJIOTHI

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binoHenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJ]aHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-3. PacTBopbI 2j1eKTpOoIMTOB. Bogopoaunsblii mokasaresb

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOro Meponpusitusi: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHUsi KOHTPOJIbHOIO MeponpusTusa: Pabora BhINONHsSETCS MO BapUaHTaM
OMJIETOB Ha MPAKTUYECKOM 3aHATUU

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

MCTOJOB ONPEACICHUA U OLUCHKHN 3TUX XapPaKTCPUCTUK.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI TEXHUKH 1./laliTe onpenenenrne CUIbHBIX U CIA0BIX 3JIEKTPOJIUTOB

0€301acHOCTH u IIpaBuJIa C MO3MILIMUA TEOPUU IEKTPOIUTHUECKOHN IUCCOLMALINH.

NPOBEJNEHUS  DKCIEpUMEHTa B [Ipuseaute 3akon OcTtBanbaa. OOBICHUTE pacyeT

XUMHUYECKOH J1abopaTopuu BOJIOPOJIHOTO MOKA3aTeNs CpeJibl Uil CUIIBHBIX U CIIA0bIX
AJIEKTPOJIUTOB

3HaTh: CBOMCTBA pPacTBOPOB M HX 1.Kak n3menutcs pH pactBopa HNO3 ¢ maccoBoii nonei

OCHOBHBIE XapaKTePUCTUKH, wB=0,04 % u nmmotHOCTHIO 1=1,1 T/MJI TIpM HOOABIEHNH K

METO/bl OMNpEAENICHUsT W OLICHKHU Hemy NaCl no xonnentpanuu (NaCl) 0,05 mons/n?

ATUX XapaKTEPUCTUK
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YMeTs: o0OecrieunBaTh
cOONIIO/IEeHNEe  TPaBUI  TEXHUKHU
0e30omacHOCTH, UCTIONIb30BATh

MPUEMBI MEPBOM MMOMOLIU, METOJIbI
3aIIUTEI B YCIIOBUSAX
Ype3BbIYAHBIX CUTYalHI

1.PaccuunraiiTe cTeneHb AUCCOIMAIMA HEKOTOPOTO
ocHoBanus, eciu pH 0,3 M pactBopa pasen 9,6.
2.Paccuwuraiite pH 0,02 M pactBopa Ba(OH)2.
3.Paccuuraiite, Kak U3MEHWJIACH CTENIEHb MMIPOJIN3a
COJIM, €CJIM TIPH HarpeBaHUM PacTBOpa 3Toi conu ero pH
yBesmmumiics ¢ 10 no 10,5.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO U BBIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoanenus shanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-4. I'anbBann4veckuii 3jieMeHT. Jiektposu3. Koppo3ust meraion

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KourponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINONHSAETCS MO BapuaHTaM

OMJIETOB Ha IMMPAKTUYCCKOM 3aHATUN

Kparkoe conep:kanue 3aaHus:

PaGota OpUCHTHPOBaHA HA OCHOBHBIC XapPaKTCPHUCTUKH OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX
CHUCTEM, KHaCCI/IQ)I/IKaI_II/IIO QJICKTPOXUMHNYCCKUX CUCTCM, UX MPAKTUICCKOC UCITIOJIb30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTH MPOLECCOB KOPPO3UU MCTAJJIOB U 3aIIUTHI KOHCTPYKIIHMOHHBIX

MaTCepHraJIOB OT KOPPO3UH.

KOHTpOJII)HbIe BO]IpOCbI/3a)]aHI/Iﬂ:

3HaTh: OCHOBHbIE 3aKOHOMEPHOCTHU
MPOIIECCOB KOPPO3HH METAJIOB U
3aIUTHI KOHCTPYKIIMOHHBIX
MaTepHajoB OT KOPPO3HU

1.0Onpenenute TEpMOIMHAMUYECKYIO BOZMOXKHOCTD
ANEKTPOXUMUYECKON KOPPO3UU U3JENHUS U3 JTaTYHU
Zn/Cu B o6eckucnopoxennoM pactsope 0,1 M NaCl
IIpy KOMHATHOM Temneparype. Hanummre ypaBHeHus
aHOJIHOT'O U KaTOAHOro IpoueccoB. CKOJIBKO U KaKOTO
KOMITOHEHTA pa3pyIIUTCs, €CIIU B PE3yJIbTaTe BbIICIUTCS
5,6 mu1 Boopona(H.y.) Omeem. Koppo3ust BO3MOXKHa €
BBIJIEJIEHHEM BOJI0poJa. Macca OKMCIEHHOro Zn paBHa
16,4 mr.

3HaTh: OCHOBHBIE XapaKTEPUCTUKU
OKHUCIIUTEIBHO-

BOCCTaAaHOBHUTCIIbHBIX CUCTEM,

1.Paccunraiite Bpemsi, HeoOXoaumMoe s roxydeHus 10
r Ni- METaITM4eCcKOro MOKPHITUS Ha JKEJIe3HOU JeTanu
AJeKTpon30M BogHoro pactsopa NiSO4 npu Toke,
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KJ1acCu(PUKAIHIO
SJICKTPOXUMHNYCCKUX CUCTCM, HUX
NPaKTUYECKOE HCITOJIb30BAHHE

paBHOM 5 A M KaTOJTHOM BBIXOJIOM IO TOKY, PAaBHOM
65%. IIpemnoxure NOAXOASIINN MaTepral aHOa.
Hanummmure ypaBHEHHUS 3JIEKTPOJIHBIX ITPOIECCOB.
Omeem: 168,6 MUHYT, aHOJT — HUKEJIEBBII..

YMeTh: obecreynBaTh
coOIroAcHNIE 9KOJIOTHYECKON
0€30MacCHOCTH Ha MPOM3BOJICTBE U
HJIaHI/IpOBaTb OKO3allIUTHBIC

MEPONPUATHS U MEPONPUSITUS TIO
DHEPTo- U PecypcocOeperkeHUI0 Ha
IIPOU3BOJICTBE

1.Paccuuraiite 3/[C Mn/Cu raapBaHU4YECKOro 3JI€MEHTa
ripu 298 K 1 akTUBHOCTH MOTEHIHUATIONPEIETSIOIINX
noHOB Katoja 10-4 moaw/i, anoga 10-2 Mob/I.
CocraBbTe ypaBHEHHUS 3JEKTPOJIHBIX MPOIECCOB U
TOKOOOpa3yromel peakiinm.

YMeTb: NpPOBOAUTH XUMHYECKUHN
JKCIIEPUMEHT 1o 3alaHHOU
METOAMKe, O00paboTKy M aHaIu3
IIOJIyYEHHBIX  pPE3y/lbTaTOB  C
IIPUBJIEYEHUEM COOTBETCTBYIOILIETO
MaTEMaTUYECKOTO anmapara

1.PaccuuTaiite Bpems1, HeoOxoaumoe Jutst mosyderus 10
r Ni- METaJJIMYECKOr0 MOKPHITHS Ha JKEJIEe3HOH neTanu
AJIEKTPOIM30M BogHOTO pacTBopa NiSO4 mpu Toke,
paBHOM 5 A U KaTOJTHOM BBIXOJIOM IO TOKY, paBHOM
65%. IIpemnoxuTe MOAXOASAIIMN MaTepual aHOA.
Hanumure ypaBHEHHS 3JIEKTPOAHBIX IPOLIECCOB.
Omeem: 168,6 MUHYT, aHOJT — HUKEJICBBII.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLUeHKa "OTIMYHO" BBICTABIISICTCS €CIIU 3a/1aHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIJIS PEIICHUs 3a/1a4

Oyenka: 3

Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIN 3aJJaHUE NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.B ranpBaHMUYECKOM 3JIEMEHTE NPOTEKAET TOKOOOPA3YIOLIAsl PEAKIIS

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 BEUIECTB, KOTOPBIE NIPETEPIIEBAIOT IIPEBPALLEHUE HA KaToe U aHoe 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 aBymst criocobamu.
Hanummre Beipaskenue i Kc. Kak MeHseTcs BBIXOJ IPOAYKTOB € POCTOM TeMIIepaTyphbl?
3. Paccuuraiite pH 0,001 M BogHoro pactBopa AgNO3. Hanumure ypaBHEHUs peakiuu
THJIPOJIM3A [0 BCEM CTYINEHSM. Y CHIIUT WM OCJIa0UT T'MIPOIIN3 J00aBICHUE B YKa3aHHBIN
pacTBop a) BoAbl, 0) monuxenue T?

4. HanumuTe nporecchl, UAYIUE P 3IEKTPOXUMUYECKOi Koppo3uu Fe- miacTuHbI B
pactBope KNO3 . CkosbKko rpaMMOB METaJUIa Pa3pyLIUTCs, €CIM Ha KaTOJAHbBIX YyU4acTKax
BBIJICTUIIOCH 1,1 M1 BO1OpoAa ¥ MOTJIOTUIIOCH 22,4 MJT KHCJIOpOoa.

5. C no3unuii MeToia BaJICHTHBIX CBsI3el OOBSICHUTE MEXaHU3M 00pa3oBaHUs CBsI3EH B
monekynax CO u H2O. ITokaxkute npoCTpaHCTBEHHYIO KOH(PUTYpPALIMIO 3TUX MOJIEKYI.
Onpenenure NOJIIPHOCTD CBA3EH U MOJIIPHOCTH MOJIEKYIL.

IIpoueaypa nposenenus

[TpoBoauTCs B mUCbMEHHOU (popme mo OmieraM B BUAE MOATOTOBKU U H3JI0KEHHUS Pa3BEPHYTOTO
OTBETA.

L. Ilepeuens Komnemenyuit/uHOUKAMOPO8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
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, ONIM3KUX K CTaHJAPTHBIM.
2.Paccunraiite pH 0,1 M Boxnoro pactBopa CuCl2 . Kak uzmenurcs kauectBeHHO pH 3Toro
pactBopa nipu nodasnennu B Hero: 1) HCI(p), 2) KOH?
3.PaccmoTtpuTe anekrpoxumuyeckyto kopposuto Fe B 0,1 M pactsope HCL. Ilpennoxure
aHOJIHBIE U KAaTOJHbIE MOKPBITUA Ul JaHHOTO MeTaiia. PaccunTaiite Maccy pacTBOPUBIIETOCS
MOKPBITHUS, €CIIU MPHU 3TOM BbIAennnoch 22,4 ma H2 n nornotunoces 4,8 ma O2.
4.0mnpenenute cTpykTypy U nossspHocTh Mosiekyln BeCl2 u GeCl2 mo meToy BalleHTHBIX
cBsizeit? Jlaiite moHATHE 0 THOPUAN3ALIMY HA TIPUMEpE TaHHBIX MOJIEKYII.
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 GOpMyITbl aToMOB, oOpa3yronux mojekyiasl Cl2 , GeCl2 , CoCl2 .
[Toxaxxute MexaHu3M 00pa30BaHMsl YKa3aHHBIX MOJIEKYJI, ONPEACTUTE MOIIPHOCTD KaX 101
MOJICKYJIbI

OTBeTHI:
Hcnonws3oBatek Tabnuily Menaeneena /11 HAIMCAHUS SJIEKTPOHHBIX (OPMYJT JIEMEHTOB,
IIpaBUJIa ONIPEAEIECHUS BAJIECHTHOCTH 3JIEMEHTOB, OIIPENENISITh 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,

HenosipHas; 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 mporiecca
THJIPOJIN3a, JalTe KaueCTBEHHYIO olleHKY pH pactBopa conmu. Kak Oyner usmensarscs pH
pacTBoOpa COJIM MPH YBEIMUYECHUN KOHIICHTPAIH?

OTBeTHI:
Hcnons30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOIUTOB ISl PACUETOB BOJIOPOJAHOTO
MOKAa3aTeNN CPeJibl.

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

YBEJIMUEHUU KOHIIEHTpa-1IMM COJIU CpeJia CTaHeT bosee kucioi, pH ymeHpmures.
3.Kunertuka peakiuu nepBoro nopsjaka A(r) — 2B(r) u3ydanach MAaHOMETPUUYECKUM
MeroaoM. HauanbHoe cocTosinue cuctemMsl — BemectBo A ¢ pasienuem 40 klla. Yepes 11,5
MUH o0I1Iee JaBjieHue B cucteme yBenuumiock A0 60 klla. PaccunraiiTe 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 PEIICHUH

'

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia 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 BOIPOCH YTIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WX BBITIOJTHEHA
MPEUMYIIECTBEHHO HETPaBUIHHO
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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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