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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU O IO
i i : Bnageney, puropeesa O.HO.
IIpenonaBarenb * Mol Waenmaguraton 1d383914-GrigoryevaOyY-Te8c4rd I'puroprena
(IOJKHOCTD) (moamnucek) (pacuudpoBka
TIO/ITUCH)

COI'VIACOBAHO:

PyKOBOI[I/ITeJIB MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

w Ceenewun o Bragensue L3N M3 A B
o0OpasoBarebHON Bragenew, BaNAHCKURA A.B. o .
HpOrpaMMbI Viasrmndmiarop___ |ROBC29a50-VallanskyAV-ad2 7dfsH Bansackuii
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozucs) (pacuudpoBka

3BaHHE) TTO/ATUCH)
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
w CeesieHun o Bnagensue U3N M3aK
3aBeHyIOH-IHH . Bnageney LlapoB H0.B.
BBINYCKAIOIIEH Kadeapbl Waermngnratop R324da3b6-Sharovyurv-0bboosb 10.B. lllapoB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacuudpoBka

3BaHHE) TIO/ITUCH)



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

NJ1-6 leMoHCTpUpPYET IOHUMAHUE XUMUYECKUX IIPOLIECCOB

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 aucuunjanubl

2 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.

PactBopsrl. Bogopoansiii nmoka3arens 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
KOMITETCHIIUHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIlK-3 N1-60onk3 JemoncTpupyer | 3HaTh: DIEeKTPOHHOE CTPOEHUE aTOMOB. XuMuueckas cBsa3b (KonTponsHas pabora)
MOHUMAaHUe XMMHYECKHUX | OCHOBHBIEC 3aKOHBI U XuMuyeckas TepMOJIMHAMUKa, paBHOBecue, kuHeTHka (KoHtponpHas
MIPOIIECCOB 3aKOHOMEPHOCTH 001Iei pabora)

XUMHUHU U METOJIbI 00pabOTKH
IKCIIEPUMEHTAITbHBIX
JTAHHBIX

KJIaCCU(PMKALIMIO ¥ CBOMCTBA
XHMHYECKHUX 3JICMECHTOB U
HX COCIMHCHUM,
B3aMMOCBSI3b CTPOCHHS U
CBOICTB BEIIICCTB

o01111e 3aKOHOMEPHOCTH
XUMHYECKUX SBICHUN U
MIPOLIECCOB, OCHOBBI
XHUMHYICCKOMN
TEPMOANHAMUKY, IPUHITUIIBI
TEPMOIMHAMHYECKUX
pacueToB

CBOMCTBA PaCTBOPOB U UX
OCHOBHBIE XapaKTEPUCTHKH,
METOJTbI OIIPEJICIICHUS 1
OIIEHKH 3TUX XapaKTEPUCTHK
OCHOBHBIE€ KHHETHUECKHE
3aKOHBI 1 3aKOHOMEPHOCTHU
MIPOIIECCOB, MPUHITUITBI

PactBops! anekTponanToB. Bogopoansiit mokazatens (KonTponbHas pabota)
lanbBanmyeckuii aemeHT. Dnekrpoius. Koppos3us metanion
(KonTponbsHas pabora)




KMHETHYECKUX PACYETOB
OCHOBHBIC XapaKTEPHUCTHKH
OKHCIIUTEIHHO-
BOCCTaHOBHTEIIBHBIX CHCTEM,
KJ1accu(hUKanuio
ANEKTPOXUMHUYECKUX
CHCTEM, UX MPAKTHYECKOE
UCTIOJIb30BAHUE

OCHOBHBIE 3aKOHOMEPHOCTH
MIPOIIECCOB KOPPO3HHU
METaJUIOB | 3aI[UTHI
KOHCTPYKIIMOHHBIX
MaTEepHAJIOB OT KOPPO3UH
MCTOYHHMKH Hay9HO-y4eOHON
nHpopManu (yaeOHHUKH,
CIIPaBOYHUKH, Oa3bl
JaHHBIX ) 110 U3YYCHHBIM
paszenam JTUCIUTUINHBI
OCHOBBI TEXHUKH
0€30IacCHOCTH U MpaBuiia
MIPOBE/ICHUS IKCTIEPHIMEHTA B
XUMHUYECKOH J1abopaTopuu
YMers:

JI€MOHCTPUPOBATh Oa30BbIe
3HAHHUSA B 00JIaCTH XMMUH,
BBISIBIISITH XUMHUECKYIO
CYLIHOCTb IIPOo0OIIEM,
BO3HUKAIOIINX B XOJI€
npodecCuoHATBHON
NesITebHOCTH; TPUMEHSTh
IUTSL MIX pa3perieHust
OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, METOJIBI




TEOPETUYECKOTO U
AKCIEPUMEHTAIHHOTO
UCCIIeIOBaHMS,
CaMOCTOSITEIILHO, TIOTIOJTHSATh
U CHCTEMaTHU3HPOBAThH
MPUOOPETEHHBIC 3HAHMSI 10
TMCLIUTUTAHE
OCYIIECTBIISATH TIOUCK,
XpaHeHue, 00paboTKy 1
aHanu3 MHGOpMaIuK U3
Pa3IUYHBIX UCTOYHUKOB U
0a3 TaHHBIX 110 U3YYCHHBIM
paszzaenaM JUCUUTUIAHBL,
MPEJCTABISTH €€ B
TpebyemoM dopMmarte ¢
UCIIOJIb30BaHUEM
UH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI

MPOBOAUTH XUMUYECKHIA
SKCIEPUMEHT MO 33JaHHON
MeTOoAMKe, 00pabOTKy U
aHaJIN3 TIOJTYYEHHBIX
pe3yabTaTOB C
MpHUBJICYCHUEM
COOTBETCTBYIOLIETO
MaTeMaTHYeCKOTO armapaTa
o0ecreunBaTh COOII0ICHHE
TIPaBWIT TEXHUKHU
0e30IMacHOCTH,
WCTIOIH30BATh TIPUEMBI
NIEPBOil MOMOIIIH, METO/IBI
3alUTHI B YCIOBUSAX




YpE3BbIYANHBIX CUTYALIUI
oOecrieunBaTh COOIIOIEHUE
9KOJIOTHYECKOM
0€e30IacHOCTH Ha
MIPOU3BOJICTBE U
IJIAHUPOBATh IKO3AITUTHBIC
MEPOIPUATHS U
MEPOTIPUSITHS TI0 SHEPTO- U
pecypcocOepekeHnIo Ha
MIPOM3BO/ICTBE




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 HAa 3HAHHE [IOJIOKEHHSI 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) IIO
W3Y4YEHHBIM paznenam
JVICTIATUTHHEI

1.C To4KH 3peHHsI METO/1a MOJIEKYJISIPHBIX OpOUTasIeH,
1300pa3uTe FHEPreTUUECKYI0 JUarpaMMy MOJIEKYJIbl WIH
noHa C2-, mpuBEeINTE CBSI3BIBAIOIINE U PA3PHIXIISIONINE
opOUTaNHX U 3al0JIHUTE UX 3JeKTpoHaMu. OO0CHYyHTE
BO3MOYXHOCTb WJIM HEBO3MOKHOCTb CYIIIECTBOBAHUS
MOJIEKYJIbl WJIK MOHA, YKQKUTE MOPAIOK CBA3H. YKaXKUTE
MarHMTHbIE CBOWCTBA (IMaMarHeTU3M, apamMarHeTu3M)
MOJIEKYJIbl WJIK MOHA, €CJIU CYIIECTBOBAHUE YACTHIIBI
BO3MOXHO ¢ TOUKH 3peHust MMO.

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

1. Ykaxute KBaHTOBbIE YKciia GOPMUPYIOLIETO
aneKkTpoHa 3nemenTa 3d3. HanummTe 31eKTpOHHYIO
KoHburypamuio. [IpuBeaure ero 3JeKTPOHHbIE aHAJIOTH

3HaTh: OCHOBBI TEXHUKU
0e30MacHOCTH u npaBuIIa
NPOBEIEHUS  JKCIIEpUMEHTa B

XUMHUYECKOH J1abopaTopuu

1.C TOuKM 3peHHs METO/1a BAJICHTHBIX CBA3EH,
OTpeeNuTe TUIl THOPUAN3aIUU (€CIIN €CTh) AaTOMHBIX
opburaneit ieHTpaigbHoro aroma B mojiekyie CHCI3
(ueHtpanbHbIi aToM - C). 3anummTe rpaguyueckyro
(opMyiTy KpaTKOH 3JeKTPOHHOM KOH(UTypallii aTOMOB
MOJIEKYJIbI, C Y4€TOM r'MOpUIN3alui HEHTPaIbHOIO
aToMa. [TokaxnuTe IpOCTPaHCTBEHHYIO CTPYKTYPY
MoJieKyJbl. Ornpeienure NoNspHOCTh CBSI3€H B MOJIEKYJIE.
YKaKuTe NOJspHas WIKM HENOJIIpHAs JTaHHasl MOJIEKYJIA.

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, CaMOCTOATCIBHO,

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

Huoicnuii nopoe svinonnenus 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
€CJIM 3aJJaHue PEUMYILIECTBEHHO BHIIIOJIHEHO

KM-2. Xumuueckas TEPMOAUHAMHUKA, PABHOBECHEC, KHHETHKA

®opmbl peaausanum: [lucemennas padora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 30

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS 1O BapuaHTaM

OMJIETOB Ha IMMPAKTUYCCKOM 3aHATUA

KpaTkoe conep:kanue 3a1aHusi:

Pabora opreHTHpOBaHA Ha 3HAHKUE 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XMMHYCCKHUX SBJICHHMA
Y TIPOLIECCOB, OCHOB XUMHUYECKOW TEPMOJAMHAMUKH, IPUHIUIIOB TEPMOIMHAMUYECKHUX
pacyeToB; OCHOB KMHETHYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH MPOIIECCOB, TPUHITUIIOB

KHHCTUYCCKUX PACUCTOB.

KOHTpOJII)HbIe BO]IpOCbI/3a)]aHI/Iﬂ:

3HaTh: O6H.[I/Ie 3aKOHOMEPHOCTHU
XUMHUYCCKHUX SIBIICHHI u
nmponeccoB, OCHOBBI XUMHYECKOMN
TECPMOANHAMHKH, MMPUHIHUIIBI
TCPMOANHAMHUYCCKUX PaACUCTOB

1.YcTaHoBuTe, BO3MOKHO, TH BOCCTAHOBIIEHHUE OKCH/IA
xenesa (1) yrmepoaom 10 cBoIHOTO MeTasuIa 1Mo
ypaBuenuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu
temriepatypax 298 u 1000 u cTaHIapTHBIX COCTOSHUIX
Bcex BerecTB. [Ipumute, 4To SHTANBIMS U SHTPOIHUS
pEeaKIny He 3aBUCST OT TEMIIePaTyPhI

3HaTh. OCHOBHBIC KHHETHYECKHE
3aKOHBI n 3aKOHOMECPHOCTHU
mponeccos, MIPUHIIUIIBI
KHMHETHYCCKUX PACUCTOB

1.Beibepute m00yr0 TeMiiepatypy u3 odiactu
CaMOTIPOM3BOJILHOTO TIPOTEKAHUS PEaKITUH

CO(r) + H2 (1) « C(x) + H20(T) B mpsiMOM HampaBlIeHUN
Y pacCUMTaiTe paBHOBECHBIC KOHIICHTPAITUH
ra3o00pa3HbIX PeareHToB, €CJIM UX UCXOIHbIE
koHneHTpanuu 0pun paBHbl C(CO(T))=0,6 Mo/,
C(H2(r))=1 monw/1 u C(H20(r))=0,2 mMonb/1.
[Ipennoxute cnocoObl yBeIMUEHHUS BBIXOA TPOTYKTOB
MPUBEICHHON XMMHUYECKON pEeaKIMi B COOTBETCTBUU C
npuHuumnom Jle [larense.

YMeTb:  OCYIIECTBIATH  IOMCK,
XpaHeHue, o0paboTKy U aHauu3
uHpOpMALlUM M3  PA3IUYHBIX
HCTOYHHKOB # 0a3 JaHHBIX IIO

1.0xcun cepsl (IV) xonngecTBoM BeliecTBa 4 MOJIB/T U
KHUCJIOPOJT KOJTUYECTBOM 2 MOJIB/JT CMEIIIaHbI B 3aKPBITOM
cucreme nipu nasiaeHun P=3,039x105 ITa. K MomenTy
HACTYIUIeHHs paBHOBecHs B peakuuu 2502+ O2 = 2503
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W3Y4YE€HHBIM paznenam
JTUCIUIUIMHBI, TPEICTABIATh €€ B
TpeOyeMoM dbopmate c
HCIIOJIb30BaHUEM
MH(OPMAaLIMOHHBIX,
KOMITBIOTEPHBIX u CETEBBIX
TEXHOJIOTUI

ocrtanock 20% B3sToro SO2.

OHpelleJII/ITB paBHOBCCHBIG KOHI_IGHTpaI_II/II/I
pearupyromux BEeIeCTB U JaBJICHUE B CUCTEME, TIPH
KOTOPOM HaCTYIWJIO PaBHOBECHE.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5

Huoicnuii nopoe svinonnenus 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
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue PEUMYIIECTBEHHO BHIIIOJIHEHO

KM-3. PacTBopsl 31ekTpo/iuToB. Bogopoansblii nokasaresib

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BbINONHSAETCS MO BapuaHTaM

OMJIETOB Ha IMMPAKTUYCCKOM 3aHATUN

Kparkoe conep:kanue 3aaHus:

Pabota opuenTupoBaHa Ha U3y4eHHE CBOMCTB pacCTBOPOB U UX OCHOBHBIX XapaKTEPHUCTUK,
METOJIOB OIPENEICHMSI U OLICHKU 3TUX XapaKTEPUCTHUK.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIE XapaKTEPUCTUKU
OKHUCJIUTEITHLHO-
BOCCTaHOBUTEJBHBIX
KJIacCU(PUKALINIO
DIIEKTPOXUMUYECKUX CHUCTEM, HX
MIPAKTHIECKOE MCITOIh30BAHHE

CHUCTEM,

1.Kax uzmenutcs pH pactsopa HNO3 ¢ maccoBoit nonei
wB=0,04 % u ioTHOCTHIO r=1,1 T/MJ IpU 10OABIECHUU K
Hemy NaCl no xonnentpauuu (NaCl) 0,05 mons/n?

3HaTh: CBOMCTBA pPacTBOPOB M HX
OCHOBHBIE XapaKTePUCTHKH,
METOJbl ONpPENEIECHUS] U OLEHKU
ATUX XapaKTEPUCTUK

1.[ajiTe onpeneneHne CUIbHBIX U CIA0BIX JIEKTPOIUTOB
C TTO3UIIUU TEOPUU AIEKTPOTUTUUECKON AUCCOIUALINH.
[TpuBenute 3akon OcTtBanbaa. OOBICHUTE pacyeT
BOJIOPOJHOTO TIOKA3aTeNsl CPEIbI I CUITBHBIX U CIIa0BIX
3JIEKTPOJIUTOB

VYMeTn: o0ecrieynBaTh
coOr0IcHHE 9KOJIOTHYECKOU
0€30MacHOCTH Ha MPOU3BOJICTBE U
TUTAHUPOBATH 9KO3al[UTHBIC

MCPONPUATHA U MCEPOHNPHUATUA T10

1.PaccuunraiiTe CTeNneHb AUCCOIMAMA HEKOTOPOTO
ocHoBanus, eciu pH 0,3 M pactBopa paseH 9,6.
2.Paccuwnraiite pH 0,02 M pactBopa Ba(OH)2.
3.Paccunraiite, Kak U3MEHWJIACH CTENIEHb IMIPOJIN3a
COJIM, €CJIM P HarpeBaHUMU pacTBOpa 3Tou conu ero pH
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9HEPro- U PecypcocOECPEeIKEHUIO Ha
IPOM3BOJICTBE

yBenuuuiicsa ¢ 10 go 10,5.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO 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 3aJaHUE IPEUMYLIECTBEHHO BBIIIOJIHEHO

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

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa mpoBeleHHs] KOHTPOJbHOr0 Meponpusitus: PaGora BBINMOIHSAETCS MO BapuUaHTaMm

OMJIETOB Ha IMPAKTHYCCKOM 3aHATHHU

KpaTKOC CoA€cpKaHMuE 3alaHUA:

Pabora OpPUCHTHPOBAHA HA OCHOBHBLIC XaPAKTCPUCTHUKU OKHUCIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX
CHCTEM, KJ'IaCCI/I(i)I/IKaHI/IIO SJICKTPOXUMHNYCCKUX CUCTEM, UX NTPAKTUICCKOC UCITIOJIL30BAHHUE,
OCHOBHBIC 3daKOHOMCPHOCTHU MPOUECCOB KOPPO3UU MCTAJUIOB U 3aIMUTHI KOHCTPYKIIHUOHHBIX

MaTepUalioB OT KOPPO3UH.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHbIE 3aKOHOMEPHOCTHU
IIPOLIECCOB KOPPO3HU METAIIOB U
3aIlUTHI KOHCTPYKIIMOHHBIX
MaTepUajIoB OT KOPPO3UH

1.0npenenure TEPMOIUHAMUYECKYIO BO3MOKHOCTD
ANEKTPOXUMUYECKON KOPPO3UU UBIENUS U3 TaTYHU
Zn/Cu B obeckucnopoxxeaHom pactope 0,1 M NaCl
MIpY KOMHATHOM TeMrieparype. Hamuiure ypaBHeHHs
AQHOJHOTO M KaTOJHOTO MporieccoB. CKOJIBKO U KaKOTO
KOMITOHEHTA Pa3pyIIUTCS, €CIIA B PE3yIbTaTe BBIICIUTCS
5,6 mu1 Boopoaa(H.y.) Omseem: Koppo3usi BO3MOXXKHA ¢
BBIIETICHUEM BOJI0poia. Macca OKUCIEHHOTO Zn paBHA
16,4 mr.

3HaTh: OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH OOIIeH XMUMHUH U
METO/IBI 00paboTKH
IKCTIEPUMEHTAIBHBIX JTaHHBIX

1.Paccuuraiite Bpems, HeoOXoaumMoe 1ist moiaydenus 10
T Ni- METAITHYECKOTO MTOKPBITHS Ha JKEJIE3HOU JETaH
JIEKTPOIM30M BoJHOTO pactBopa NiSO4 mpu Toke,
pPaBHOM 5 A M KaTOJHOM BBIXOJIOM IO TOKY, PABHOM
65%. Ilpeqnoxure NOAXOASIINN MaTepral aHo1a.
Hanummre ypaBHEHUS 3JIEKTPOIHBIX MTPOLIECCOB.
Omeem: 168,6 MUHYT, aHOJ — HUKEJIEBBIH..

VYMeTn: o0ecrieynBaTh
coONIoficHHe  TMpaBUI  TEXHUKU
0€e30MMacHOCTH, HCIIOJIB30BaTh

1.PaccuuTaiiTe Bpems, HeoOxoaumoe Jj1st osrydeHus 10
r Ni- METaITN4eCcKOro MOKPHITUS Ha JKEJIe3HOU JeTanu
AJEKTposIM30M BoHOrO pactBopa NiSO4 npu Toke,
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MpUEMbI TIEPBON MOMOIIH, METOAbI
3aIIUThHI B YCIIOBUSIX
Ype3BbIYANHBIX CUTYyaIIUH

paBHOM 5 A M KaTOJTHOM BBIXOJIOM IO TOKY, PAaBHOM
65%. IIpemnoxure NOAXOASIINN MaTepral aHOa.
HanwmmTe ypaBHEHHS JIEKTPOIHBIX MTPOIECCOB.
Omeem: 168,6 MUHYT, aHOJT — HUKEJICBBII.

YMeTh: MNpPOBOJAUTh XUMHUYECKUU
ADKCIEPUMEHT o 3aaHHOM
METOJMKe, OO0pabOTKy W aHaIu3
MOJIYYEHHBIX  PEe3yJIbTaTOB c
MPUBJICYEHHEM COOTBETCTBYIOIIETO
MaTEeMaTU4YeCKOro anmnapara

1.Paccunraiite 5/IC Mn/Cu ragpBaHU4YeCKOT0 3JIEMEHTA
ripu 298 K 1 akTUBHOCTH MOTEHIIUATIONPEISIISIONINX
noHOB Katoja 10-4 moaw/i, anoga 10-2 Mob/I.
CocraBbTe ypaBHEHHUS 3JEKTPOJIHBIX MPOIECCOB U
TOKOOOpa3yromel peakiinm.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoaneHus snanusa: OueHka "y10BIEeTBOPUTENILHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 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 aHoje I'D mpu ero
paspsiic TOkoM 2 A B TeUEHHUE 1,5 yacoB npu BbIxoge 1o Toky 100 %.

2. PaccuuraiiTe KOHCTaHTy paBHOBecHs 3TOM peakuuu 11.1 mpu 298 K aBymst criocobamu.
Hanummre Beipaxkenue 11 Kc. Kak MeHsieTcst BBIXOJ] IPOJAYKTOB C POCTOM TeMIIEpaTyphl?
3. Paccuuraiite pH 0,001 M BogHoro pacrBopa AgNO3. Hanummre ypaBHEHUs peakiuu
THJIPOJIM3A [0 BCEM CTYINEHSM. Y CHIIUT WM OCJIa0UT T'MIPOIIN3 J00aBICHUE B YKa3aHHBIN
pacTBop a) BoAbl, 0) monuxenue T?

4. HanumuTe nporeccel, UAYIUE P 3IEKTPOXUMUYEecKoi koppo3uu Fe- muiacTuHb! B
pactBope KNO3 . Ckosnbko rpaMMOB MeTaJljla pa3pyLIUTCs, €CIM Ha KAaTOAHBIX Y4acTKax
BBIJICTUIIOCH 1,1 M1 BO1OpoAa ¥ MOTJIOTUIIOCH 22,4 MJT KHCJIOpOoa.

5. C no3unuii MeToia BaJICHTHBIX CBsI3el OOBSICHUTE MEXaHU3M 00pa3oBaHUs CBsI3EH B
monekyiax CO u H2O. Ilokaxute npocTpaHCTBEHHYIO KOH(PUTypaIUIO STUX MOJIEKYIL.
Onpenenurte MOJIIPHOCTD 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 OUCUUNTIUHDL

1. Komnerenuust/Muankarop: NJ1-6omnk-3 JleMOHCTpHpYyeT MOHUMAHHE XMMHYECKHUX TPOIECCOB

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

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

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

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

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

HenoJsipHast
2.Paccumraiite pH pacrBopa 0,03M H2SO4 . Byzaer nu npoTekarh MpoLecc TAPOIH3a CONH,
obpazoBanHoii B3aumojeiicteueM NH4OH u H2SO4 ? Hanmmure ypaBHEeHUE mporiecca
THIIPOJIN3a, JaliTe KaueCTBeHHYI0 oleHKY pH pacTtBopa conmu. Kak Oynet n3amensteest pH
pacTBoOpa COJIM NP YBEIMYECHUU KOHIICHTPAIUH?

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-1IMK COJIU CpeJa CTaHeT bosee kucinoil, pH ymenpmmres.
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 JaBieHue B cucteme yBenuumiaock A0 60 klla. PaccunTaliTe KOHCTaHTY CKOPOCTH
peakuuu.

OTtBeTsI:
OO01mure 3aKOHBI XUMUYECKOW KHHETUKH, 3aBHCUMOCTh CKOPOCTH PEAKITUH OT KOHIICHTPAIHH
peareHToB, 3aBUCIMOCTh CKOPOCTH PEAKIIMU OT TEMIIEPaTypHl.

Bepusriit otet: 0,001 c-1

II. Onucanue wikanvt oueHuganus

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

'

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PadboTa BeIogHeHa 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: PaboTta BeIOTHEHA B paMKax "moporoBoro”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BBITIOJTHEHA BEPHO. HA BOIPOCH YTIIYOJIEHHOTO YPOBHS

1I1. Ilpaguna évicmasnenusn umo2o680i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBON CHUCTEME ISt
ctynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOM COCTABIISIOIINX.
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