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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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-1 Cioco6eH ucnoib30BaTh MOJ0KEHHUs, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U
MaTEeMaTHKH JUIs peIICHHs 3a/1a4 MH)KEHEPHOM JesITeIbHOCTH, CBSI3aHHBIX C pa3pabOTKOM
IIPOEKTUPOBAHUEM PATUOTEXHUYECKUX YCTPOUCTB
NJI-1 AemoHcTpHupyeT 3HaHHUS (DyHIAMEHTAIbHBIX 3aKOHOB IPUPOIBI K OCHOBHBIX
(GU3NYECKUX U MAaTEMAaTHYECKUX 3aKOHOB
N/I-2 [TpumeHsieT ecTeCTBEHHOHAYYHBIC 3HAHUSA, PU3NUECKUE 3aKOHBI U MAaTEMaTHIECKUe
METO/IbI JUIsl PELICHUS 3a/1a4 TEOPETUYECKOr0 U IPUKIIAIHOTO XapaKTepa

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITncemenHas pabora
1. PactBopsI anektponutoB. (KoHTposbHAs paboTa)
2. Crpoenue atoma. (TectupoBanue)
3. Xumudeckas TepMoinHaMuKa U paBHOBecue (KoHTposibHas paboTa)
4. DnexTpoxummuueckue npoueccol (KonrponsHas padora)

BPC aucuuniavHbl

1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHI TEKYIIEro KOHTPOJS yCHeBaeMOCTH IO
AUCUHHUILINHE:

KM-1 Ctpoenue aroma. (TectupoBanue)

KM-2 Xwumnueckas TepmoanHamuka u papHoBecue (KoHtponbHas pabora)

KM-3 PactBops anekTposntoB. (KoHTposasHas paboTa)

KM-4  Onexrpoxumuueckue nporecchl (KonrponabsHas padora)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Wnpnexc KM-1 KM-2 KM-3 KM-4
Pa3znen nucuuninHb

KM:

Cpok KM: 4 8 12 16
Crpoenue aToma
Crpoenue aToma +
OO111e 3aKOHOMEPHOCTH XMMUYECKHX MPOLIECCOB




OO11Me 3aKOHOMEPHOCTH XMMHUYECKHX MTPOIIECCOB. +

PacTBOpHI 3JIEKTPOJIUTOB

PacTBOPHI 3JIEKTPOJIUTOB +

DIEKTPOXUMHUECKUE MPOIECCHI.

DJIEKTPOXUMHUECKUE MTPOIECCHI. +
Bec KM: 25 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIlK-1 N-lonk-1 JemoHcTpupyer | 3HaTh: KM-1 Ctpoenue aroma. (TectupoBanue)

3HaHUS (QYyHIAMEHTAJIbHBIX
3aKOHOB IIPUPOJBI u
OCHOBHBIX (U3UYECKUX U
MaTE€MaTU4YeCKUX 3aKOHOB

OCHOBHBIE 3aKOHBI XUMHH,
KJIaCCU(PUKALIMIO ¥ CBOMCTBA
XAMHUYECKHUX DJIEMEHTOB U
UX COCIMHECHUH,
B3aUMOCBSI3b CTPOCHUS U
CBOICTB BCIIICCTB

00111e 3aKOHOMEPHOCTH
XAMHYECKUX SBJICHUN U
MPOLIECCOB, OCHOBBI
XUMHYECKOH
TEPMOANHAMUKY, IPUHITUIIBI
TEPMOIMHAMHYECKUX
pacyeToB, OCHOBHbBIE
KHHETUYECKUE 3aKOHBI,
MPUHIIUITBI KWHETHYECKUX
pacyeToB

YMeTs:

MTPOBOIUTH XUMUIECKHE,
TEPMOJMHAMHYECKHE,
ANEKTPOXUMHUYECKUE
pacueTsl, Jenarh
0000111eHNS], CPaBHUBATD,
aHAIIM3UPOBATH PE3YIIbTATHI
pacyeToB

KM-2 Xumuueckas TepMoanHamuka u papHoBecre (KoHTposbHas pabota)
KM-4 Dnexkrpoxumudeckue mpoueccol (KontponsHas padbora)




OIIK-1

WJI-20mnk-1 [Mpumenser
€CTECTBEHHOHAYYHBIC
3HaHMS, ¢busnueckue

3aKOHBl M MaTeMaTHYECKUE
MCTOJbI IJid pCUHICHUA 3ada4d
TEOPETUIECKOTO u
NPUKIIAJHOTO XapakTepa

3HaTh:

CBOIMCTBa PaCTBOPOB U UX
OCHOBHBIE XapaKTEPUCTHKH,
METO/Ibl OIIPEICIICHUS U
OLIEHKH 3TUX XapaKTEPUCTHK
OCHOBHbBIE XapaKTePUCTUKU
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX CHCTEM,
KJIaCCU(UKALINIO
ANEKTPOXUMHUUYECKUX
CUCTEM, UX MPAKTUYECKOE
HCIIOJIb30BaHUE

YMers:

MIPOBOAUTH XUMUYECKHI
SKCIEPUMEHT MO 3aJaHHOU
METOJIMKE C COOIOICHUEM
IIpaBWJI TEXHUKH
0e30ITacHOCTH,
OCYIIECTBISATH 00pabOTKY U
aHaJIN3 MOJYYEHHBIX
PE3yJIbTaTOB C
IIPUBJIEYEHUEM
COOTBETCTBYIOIIETO
MaTEMaTHYECKOr o anmnapara

KM-3 PactBopsl anekrponutoB. (KonTponbnas pabota)
KM-4 Dnekrpoxumudeckue mpouecchl (KonTponasHas padbora)




1I. Cooepicanue oyenounvix cpeocme. ILllkana u kpumepuu oyenusanus

KM-1. Ctpoenue aToma.

®opmbl peasuzanun: [TuceMennas padora
Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue
Bec konTpoabHoro meponpusitusi B BPC: 25

Hpouenypa NMPOBEACHUA KOHTPOJIBHOI'O MEPONPUATHSA: PabGorta BbINOJIHSETCSA 110 BapuaHTaM

OMJIETOB Ha J'Ia60paTOpHOM 3aHATHH.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

PaboTa opueHTHpoBaHa Ha 3HaHUE OOLIMX 3aKOHOMEPHOCTEH XMMHUYECKUX SIBJICHUH, 3aKOHOB
XUMHYECKON TEPMOIMHAMUKH, SHEPreTHIeCKUX 3()(PEKTOB XUMUUECKUX PEAKIIUH, YCIOBHIA 1
3aKOHOMEPHOCTEW XMMHUYECKOI0 PABHOBECHS, MEXAHU3MOB U 3aKOHOB IIPOTEKAHUS

XAMHYECKUX PEaKUi

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3ynbTaThl 0o0yudeHus o
JUCLUIUINHE

Bomnpocel/3aganust st mpoBEpKU

3HaTh: OCHOBHBIC 3aKOHBI XHUMUU, KJIaCCI/ICt)I/IKaIII/IIO u
CBOMCTBA XHMMYECKHUX DIIEMEHTOB U HX COGﬂHHeHHﬁ,
B3aUMOCBA3b CTPOCHUS U CBOICTB BCIICCTB

1.Kparkast anexTpoHHas
KOH(pUTrypanus sj1eMeHTa cepa S

1)...3s13p4
2)...3s13p5
3) ...3s23p4
4) ...3s23p6
Otser 3

2.Bo3MO’KHBIE BalIEHTHOCTH
anemeHnTa ¢ocdop P

1) B=1; B*=5

2) B=3; B*=5

3) B=3; B*=4,5

4) B=0; B*=5

Ortser 2

3.Kparkast anexTpoHHas
KOH(UTrypanus 3J1eMeHTa
Maprasen Mn

1) ...4s24d5
2) ...4d54s2
3) ...3s23d5
4) ...3d54s2
OtBet 4

4.ITpocTpaHCTBEHHAA
koHpurypamms moiekynsr MnCl2
1) yriosas

2) JuHelHAast

3) TeTparap

4) NI0CKUM TPEYroabHUK

Otsert 2

S.IIpocTtpaHcTBeHHas
koHburyparwst Mosexyinsl SiCl2




3anjgaHUupOBAHHBIE
JOUCLIAIIIIMHE

pe3yNbTaThl

0o0ydeHus

Io

Bonpocsi/3aganust 11t IpoBepKU

1) yriioBas

2) nmuHehHas

3) TeTpa’rap

4) TpuroHasibHasi MUPaAMU/JIA
Otser 1

6.IIpocTpancTBeHHas
KoH(pHrypanus Mojaekyasl SbH3
1) yrioBas

2) TUIOCKHI TPEYTOJbHHK

3) Terparap

4) TpUroHaJbHASI MUPaAMH/A
Otger 4

7.11pu 06pa3oBaHUU MOJIEKYJIbI
SiCl4 npoucxoaut ruOpuIU3arivs
1) sp3

2) s2p2

3) dsp2

4) rubpuansanuu HeT

Otser 1

8.IIpu 0O6pazoBaHUU MOJICKYJIBI
AsCI3 mpoucxomut
ruOpUI3aIus

1) sp3

2) s2p2

3) dsp2

4) rudpuan3anum HeT

Otser 4

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIMYHOY)

Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: S0
Onucanue xapakmepucmuku binonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIIAETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-2. Xumnueckasi TepMOAHHAMUKA H PAaBHOBeCHe

®opmbl peanausanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas paborta




Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25
IIpouenypa npoBeaeHHsi KOHTPOJIBbHOIO Meponpusitusi: PaGoTa BBINONHSAETCS IO BapuaHTaM
Oum1eToB Ha 1a0OPATOPHOM 3aHATHUH.

Kpatkoe cogepxanue 3a1aHusi:
Pabota opreHTHpOBaHA HAa 3HAHKE 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKUX SIBJICHUN
U TIPOIIECCOB, OCHOB XMMHUYECKOM TePMOIMHAMUKH, IPUHIIUIIOB TEPMOJIUHAMUYECKIX
pacueToB; OCHOB KHHETHUYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH MPOIIECCOB, MPUHITUTIOB
KMHETUYECKUX PAcueTOB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3anyaHupOBaHHbIE pe3yabTathl | Bompocsl/3ananus a1 IpoBepKu

00y4YeHHMsI 10 JUCLUIUIMHE

3HaTh: obmmue 3aKOHOMEPHOCTH 1.Onpenenute 001acTh TEMIIEPATYP, IPH KOTOPBIX
XMMHUYECKHX SBJIEHUI M IPOLIECCOB, BO3MOKHO CaMOIIPOM3BOJIbHOE IIPOTEKAHUE PEaKIH
OCHOBBI XMMHYECKON TEPMOJINHAMMKHU, C2H4(r)+H2(r)«C2H6(T) B mpsiMOM HalpaBJIeHUU
HPUHIUIIBI TEPMOIMHAMHYECKUX IPU CTAaHJAPTHOM COCTOSIHUM BCEX PEareHToB 0e3
pacyeToB, OCHOBHBIE KHHETUYECKHE yuera 3aBucuMoctd DrHO u DrS0 ot remneparypsl.
3aKOHBI, HPUHIUNBI  KUHETHYECKUX [Toctpoiite rpadux 3aBucumoctu DrGOT=f(T).
pacyeToB 2.C TOYKM 3peHMSI METO/1a MOJIEKYIISIPHBIX

opOuTanel, u300pa3uTe SIHEPreTUYECKYIO
JUarpaMmmy MOJICKYITbl Wi noHa Ne2+, MpUBeIuTe
CBSI3BIBAIOIINE U PA3PHIXJISIONIUE OPOUTATIH U
3aIoJIHATE UX AeKTpoHamMu. OOocHyiiTe
BO3MOYKHOCTh HJI HEBO3MOXHOCTh CYILIECTBOBAHUS
MOJICKYJIBI WJIM MOHA, YKAKUTE TTOPSIOK CBSI3H.
VYKaXuTe MarHUTHBIC CBOMCTBA (IaMarHEeTHU3M,
rapaMarHeTH3M) MOJICKYJIbI MJTH HOHA, €CITH
CYIIIECTBOBaHME YaCTHUIIBI BO3MOKHO C TOUKH 3PEHUS
MMO.

3.BreibepuTe mo0yro TeMnepaTypy U3 00JIacTu
CaMOIIPOM3BOJILHOTO MPOTEKAHUS PEaKIIUN

CO(r) + H2 (1) « C(x) + H20(T) B psimoM
HAIPaBJICHUU ¥ PACCUUTANTE PaBHOBECHBIC
KOHIIEHTPAIIMU Ta3000pa3HbIX PeareHTOB, €CIIU UX
WCXOJHBIC KOHIICHTPAIIUN ObUTA PaBHBI
C(CO(r))=0,6 monb/n, C(H2(1))=1 Monb/n u
C(H20(r))=0,2 momnp/n. IIpemnoxure cnocoOs!
YBEJIMUEHUS BBIX0J1a IPOAYKTOB TPUBEICHHOM
XUMHUYECKOHN peakliuy B COOTBETCTBUU C MPUHITUTIOM
Jle Hlarense.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuku eoinonnenus 3uanus: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9




Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Heyn0BJIETBOPUTEIBLHO'" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. PacTBOpBI 2JIEKTPOJIUTOB.

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOILHOrO MeponpusaTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

Hpouenypa NMPOBEACHUA KOHTPOJBHOI'O MEPONPUATHUA: PabGorta BbINOJIHSETCSA 110 BapuaHTaM

OMJIETOB Ha J'Ia60paTOpHOM 3aHATHH.

KpaTKOC CoA€cpKaHHuE 3alaHUA:

Pa6oTa OpPHUCHTHPOBAHA HA U3YUCHUC CBOMCTB paCTBOPOB U KX OCHOBHBIX XdPaAKTCPHUCTHUK,
MCTOHOB ONPCACIICHUA U OLUCHKHU 3TUX XaPAKTCPHUCTHUK.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arIaHupOBaHHBIE PE3YJIbTATHl  OOydEHUS
10 IMCIMIUINHE

Bomnpocel/3aganus s mpoBepKu

3HaTh: CBOICTBA PaCTBOPOB U MX OCHOBHBIE
XapaKTEePUCTUKH, METObl OIpEelesieHUs U
OLICHKH 3TUX XapaKTEPUCTHK

1.ITpu yBennueHUH TeMIIepaTypbl peaKkLuu
(nA—mB) ot T1=298 K no T2=350 K
KOHCTaHTa CKOPOCTH YBEJIUYUIIACH OT
kT1=4,3.10-4 c-1 no kT2=5,7.10-4 c-1.
PaccumnraiiTe SHEPru0 aKTUBALMK 3TON
peakuuu. YKaKUTe NOpsAA0K peakluu 10
BelecTBy A. PaccunTainTe KOHIEHTPALMIO
Beniectsa A npu temneparype T2=350 K gepes
10 MUHYT TIOCTIE HaYana peakuu, eciau
HavaJbHas KOHIEHTpaus BelecTBa A
coctasisuia CO(A) = 0,4 Mmomw/1.

YMeTh: NPOBOIUTH XUMHUYECKHUI
ADKCIEPUMEHT IO 33J[aHHOM METOJUKE C
COOJIIOICHHEM MpaBuiI TEXHUKHU
0€30MacHOCTH, OCYILECTBISATh 00pabOTKy U
aHaJIM3  TOJIYyYEHHBIX  pE3yJlbTaTOB €
MIPUBJICUCHUEM COOTBETCTBYIOIIETO
MaTeMaTU4YeCKOro anmnapara

1.Kax nzmenutcs pH pactsopa HNO3 ¢
MaccoBor goner wB=0,04 % 1 m10THOCTBIO
r=1,1 r/mn npu no6asnenuu k Hemy NaCl 1o
koHuentpanuu (NaCl) 0,05 moinb/n?
2.PaccuuTaiiTe BOIOpOaAHbIN noka3zarens pH
pactBopa NH4OH, ecniu MmaccoBas 10J1s1 paBHa
wB=0,15 %, a mnotHocth 1 = 1,08 /M.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJHEHO MTPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUISI PEIICHUS 3a,1a9
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHuE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. DjekTpoxumMmuiecKue mpouecchl

®opmbl peaauzanun: [Tucemennas padota

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOTO MeponpusTus: Padora BBINONHSIETCS TO BapHaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHATUU.

KpaTkoe conep:kanue 3a1aHusi:
PaboTa opueHTHpPOBaHA HA OCHOBHBIE XapaKTEPUCTHUKH OKUCITUTEIIEHO-BOCCTAHOBUTEIBHBIX
CHUCTEM, KJIaCCI/I(l)I/IKaIII/IIO SJICKTPOXUMHNYCCKUX CUCTCM, UX MMPAKTUICCKOC UCIIOJIb30BAHUC,
OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB KOPPO3UU METAIIJIOB U 3AIIUTHl KOHCTPYKIIMOHHBIX
MaTepualioB OT KOPPO3HH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3yabTathl | Borpocsl/3amanust Uit NpOBEpKU

00y4eHHs Mo TUCIUILINHE

3HATh: OCHOBHBIE XaPaKTEPHCTUKH 1.Paccunraiite pH pactBopa NiCl2 ¢ maccoBoii jposneit
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX wB=0,02 % u miotHocThIO 1=1,2 I/MII.

CHCTEM, KJIaCCU(PUKALTNIO 2.MoxHo 51 pacTBOpuThH B 2 rpamma CaSO4 B 11
DIIEKTPOXUMUYECKUX CHUCTEM, UX pactBopa, coaepxkariero KCI ¢ konnentpanueit 0,05
MIPAKTHYECKOE UCIOIb30BaHHE MOJIb/T?

3.«Onextpoal» — kucnopoausiii ¢ pH=4 (naBnenue O2
paBHO | at™), «DIEKTPO2» — MEIHBIH C
KoHIeHTpanuei nonoB Cu2+ pasnoii 0,04 Mob/11.
PaccuuTaiiTe paBHOBECHBIE MOTEHIIMAIIBI 3TUX
aeKTpo10B. Kakoil a5ekTpoa siBisieTcst KaToAaoM, a
Kakoi aHosoM? Hanuiure ypaBHeHUs MOJTypeakui u
TokooOpa3yrouryto peakuuto (TOP). Hanumure cxemy
rajgpbBaHu4yeckoro snemenTa (I'9), cocTaBieHHOro U3
3TUX 31eKTpoAoB. Paccunraiite paBHoBecHyto DJ[C
nanHoro ['3. 3a 4 gaca pabotsl I'D Ha «Dnektpoael»
IIPETEPIENIO XUMUYecKoe peBpanienue 5,6 i O2
(YKakHTe, MOTJIOTHIIOCH UK BBIICIIUIIOCH, HA
OCHOBaHHUU pacyeTa PaBHOBECHBIX MMOTEHIHAIIOB).
VYBenuuuiaack WM YMEHBIIUIACH TIPH 3TOM, U Ha
CKOJIbKO, Macca «2nekTponaa2»? Kakoe koauyecTBo
AIIEKTPUYECTBA 3aTPAUYCHO Ha ATO MPEBPAICHHE.
Paccuuraiite Tok I'D 1 mokakuTe X011
MOJISIPU3AIMOHHBIX KPUBBIX.

4.«QnexTpoal» raibBaHUYECKOTO FE€MEHTA —
HUKeNEeBBIN ¢ KoHneHTparuen Ni2+=0,01 moms/m,
«Qnektpoa2» - sonopoansiii ¢ pH=8 u p(H2)=1 Atm.
Kaxkoii 3 371eKTpo10B SABIISIETCS KATOJIOM, a KaKOM
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoBEpKU
00y4YeHUs 10 TUCITUTINHE

aHoJIoM? 3anuIInTe NOJypeakluy Ha 3JIEKTPoax
TOKOO0OPAa3yIoIy0 peakiuto nanHoro ['D. Paccuuraiite
paBHoBecHyto DJIC. Kakoii ra3 u B kakoM o0bemMe
BBIZICIUTCS (WITM TIOTJIOTUTCS) 3a 1 yac, eciiu Macca
«Qnektponal » uaMeHunach (yKaxure, yBeJIM4mIach WK
yMeHbllnIach) Ha 29 rpamm. [IpuBeaure cxemy 3TOro
I'D u nokaxuTe X0/ MOJISAPUIAUOHHBIX KPUBBIX.
ITouemy Hanpspkenue I'D ke D1C?

YMeTh: TpPOBOAUTH XUMHYECKHE, 1.Paccunraiite 3/IC Mn/Cu ragpBaHU4YECKOTO 3JIEMEHTA
TEPMOJIMHAMUYECKUE, npu 298 K 1 akTHUBHOCTH NOTEHLIUAIOPEIEISIOIINX
AIIEKTPOXUMHUYECKHUE pacuersbl, HOoHOB KaToja 10-4 momaw/i1, anona 10-2 MoJIb/1.

nenatb  0000IIeHUs, CpaBHUBATH, CocraBbTe ypaBHEHUS SJIEKTPOJAHBIX ITPOLIECCOB U
aHaJIM3UPOBATH pe3ynbTaThl TOKOOOpa3yroleil peakini.

pacueroB 2.PaccuuTaiite Bpems1, HeoOxomumoe 11s mosrydeHust 10

r Ni- METaIM4eCKOro MOKPHITHS Ha JKEJIEe3HOU JeTann
AIIEKTPOJIM30M BOJHOTO pactBopa NiSO4 npu Toke,
paBHOM 5 A U KaTOJAHOM BBIXOJIOM IO TOKY, PaBHOM
65%. [IpemnoxuTe MOAXOASIINM MaTepral aHO a.
Hanummre ypaBHEHUS 37IEKTPOIHBIX POIIECCOB.
Omeem: 168,6 MUHYT, aHOJT — HUKEJICBBIIL..

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITH 3a/l1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

DK3aMEHAIlMOHHBIN OUJIET

1. 3anummuTe GopMyIiTy FJIEKTPOHHONM KOH(PUTYpaIluu aToMa dJieMeHTa ¢ KoopauHaramu B [1CD
(3, VII A) B ocHOBHOM cocTostHUH B popmarte ([...|nsx wid [...]|nsxnpy win

[...](n-1)dnsx). YkaxuTe kBaHTOBBIC uucia (n, 1, ml, ms) a1 popMuUpyroIIero 3J1eKTpoHa.
VYKaxuTe 3JIeMEHThI-aHAJIOTH. 3aUIINTe TpaguuecKyto GopMyny KpaTKon 3JIEKTPOHHON
KOH(UTYypally aToMa 3J€MEHTa B OCHOBHOM U BO30YKJIE€HHOM COCTOSIHUU (BO30YKIE€HHBIX
COCTOSIHUSIX) U HA 3TOM OCHOBAHUU YKQ)KMTE BO3MOXHbBIE BaJIECHTHOCTH. 3alUILINTE KPATKYIO
3IEKTPOHHYIO KOH(PUTYpAIUIO 0JIHOATOMHOTO HOHA 3TOTO 3JIEMEeHTa ¢ (OpMaIbHBIM 3apSA0M
+5.

2. C TOUYKH 3pEeHUS METOJIa MOJIEKYIIAPHBIX OpOUTase, n300pa3uTe IHEPreTHIECKYIO
Juarpammy MoJieKyJsibl Wi noHa O2, IpUBEIUTE CBSI3bIBAIOIINE U PA3PHIXJIAIOLINE OPOUTAIHN U
3aMoJIHATE UX AMeKTpoHamMu. OOOCHYITE BOZMOKHOCTh WJIM HEBO3MOXKHOCTH CYIIECTBOBAHUS
MOJIEKYJIbI WJIM MOHA, YKAXKUTE OPAJOK CBSI3U. YKaXKUTE€ MarHUTHbIE CBOMCTBA
(ImamMarHeTusM, mapamMarHeTU3M) MOJIEKYJIbI UM UOHA, €CIIH CYIIECTBOBAHUE YaCTHUIIBI
BO3MOKHO C TO4kH 3peHust MMO.

3. Bpems nonymnpeBpaliieHus HeKoTopo anementapHou peakuun A—B+C coctaBuser 15
MUHYT. PaccunraiiTe Bpemsl, 3a KOTOpOE€ KOHLIEHTPALIHUS HCXOJHOTO BEIIECTBA YMEHBIIUTCS B
20 pa3 1Mo CpaBHEHHUIO ¢ IEPBOHAYANLHOM. BO CKOJIBKO pa3 yBeTUUUTCSA CKOPOCTh ITOM
peakuuu npu ysennueHun temieparypsl ¢ 300K no 360K, ecnu sHeprus aktuBauuu pasHa 90
KJIx.

4. Paccunraiite pH pactBopa NaOH u pacrBopa NH4OH (1Byx pa3zHbIX pacTBOPOB), €CIIU AJIs
o06oux pactBopoB wB=0,12 %, a mnotHOCTh I = 1,14 /M7

5. «2nexTponal» raapBaHMYECKOTO 3JIEMEHTA — IIMHKOBBIN ¢ KOHIeHTparmen Zn2+=0,001
MOJIB/J1, «AneKTpo2» - Bopopoanblid ¢ pH=6 u p(H2)=1 Atm. Kakoit u3 371eKTpo/10B SBIsSETCA
KaToJI0M, a Kakoi aHo0M? 3alUIINTe MOJypeakiui Ha 3JIEKTPOAaX TOKOOOPa3yIOIIyIO
peakuuto ganHoro I'D. [IpuBeauTte cxemy JaHHOTO rajJbBaHUYECKOTrO dIeMeHTa. Paccunraiite
paBHoBecHyto DJIC. Kak nzmenutcs macca «9nektpoaal» (yBeIUUUTCS WU YMEHBIIUTCS),
€CJIA Ha «QJIEKTpoJIe2» PETEPIEIIO NPEBPAILEHUE (YKaXKUTE, BBIACINIOCH WIH MTOTJIOTUIIOCH)
5,6 1 raza. [lokaxure xo1 MoaspU3alMOHHBIX KpuBBIX. [louemy Hanpsbkenue I'D ke DC?

IIpouenypa nposeaenus
DK3aMeH MPOBOJUTCS B TUCbMEHHOU (hopMme.

L Ilepeuens komnemenyuii/uHOUKAMOPO8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: NJI-lonk-1 JemoncTpupyer 3HaHus GpyHIaMeHTaIbHBIX 3aKOHOB
MPUPOJIBI U OCHOBHBIX (DU3MUECKUX U MaTEMaTHUYECKUX 3aKOHOB

Bomnpocel, 3axanus
1.3anumuTe Gopmyny JIeKTPOHHON KOHGUTYpalluK aToMa 3JIeMeHTa ¢ koopauHatamu B [1CD
(4, IV A) B ocHOBHOM cocTosiHUU B opMmate ([...|nsx wiu [...|nsxnpy umu
[...](n-1)dnsx). YkaxkuTe kBaHTOBBIE uKcia (n, 1, ml, ms) ansg popMupyroiero aJeKTpoHa.
VYKaxuTe 371eMEeHThI-aHAJIOTH. 3alUIINTe TpapuuecKyo GopMyny KpaTKon 3JIeKTPOHHON
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KOH(UTYpaIlK aToMa 3JI€MEHTa B OCHOBHOM H BO30YKJIEHHOM COCTOSIHUU (BO30YKIEHHBIX
COCTOSIHUSIX ) M Ha 3TOM OCHOBAaHHMH YKKUTE BO3MOKHBIC BAICHTHOCTH. 3aITUIIATE KPATKYIO
AIIEKTPOHHYIO KOH(PHUTYpaIMIO 0OTHOATOMHOTO HOHA 3TOTO 3JIEMEHTa C (POpMaIbHBIM 3apsSa0M
+5.

2.C TOUKH 3peHUsl METO/1a MOJIEKYIISIPHBIX OpOUTasel, n300pa3uTe SHEPreTHUECKYIO
JarpaMMy MOJIEKYJIbI WM HoHA Ne2+, MpUBeIUTe CBA3BIBAIOIINE M Pa3phIXJIAIOIIne OpOnuTaIn
U 3aI0JHUTE UX 3J1eKTpoHaMu. OOOCHYHTE BO3MOKHOCTb MJIM HEBO3MOKHOCTh CYIIECTBOBaHUS
MOJIEKYJIbl WJIM MOHA, YKAXKUTE NOPAJOK CBSI3U. YKaKUTE MarHUTHBIE CBOMCTBA
(ImamarHeTusM, HapaMarHeTU3M) MOJIEKYJIbl MJIM HOHA, €CJIU CYILIECTBOBAHUE YACTULIBI
BO3MOKHO C TO4KH 3peHust MMO.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1. Hanummure ssekTpoHHbie GopMyIibl aToMOB, oOpa3yronux Mmojiekyisl Cl2 , GeCl2 , CoCI2 .
[Tokaxkute MexaHU3M 00pa30BaHUS YKA3aHHBIX MOJIEKYII, OTPEENIUTE MOIIPHOCTh KaXI0H
MOJICKYJIbI
OTBeTHI:
Hcnonbs3oBatek Tabmuily MenHaeneena il HAITMCAHUS SJICKTPOHHBIX (OPMYJT JIEMEHTOB,
MpaBHJIa ONpPEAENCHUS BAJICHTHOCTH JIEMEHTOB, OMPEIEISATh MPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI TIO METOJIY BAJICHTHBIX CBSI3€H, MOJISIPHOCTH CBSI3€HM M MOJIEKYII, TpaBuia
oTpezieNieHus] CTPYKTYPBI U CBOMCTB KOMILIEKCHBIX COETMHEHUI
Bepnwsrii otet: Cl...3S23p5; Ge...4S24p2; Co...3d74S2; monekyna Cl12—nuHeiiHas,
HenousipHasi; moiie-kyna Gel2—yrnosas, nonsipHas; monekyna Col2 --- nuneitnas,
HETIOoJIsIpHAS
2.Paccunraiite pH pactBopa 0,03M H2SO4 . Byner nu npoTekars nporecc rupoiusa coiu,
obpa3oBanHoii B3aumojeiicteiem NH4OH u H2SO4 ? Hanummre ypaBHEHHE TIporiecca
TUAPOIIN3a, AaiTe KauecTBeHHYIO o1leHKY pH pactBopa comu. Kak 6yner usmenstoes pH
pacTBoOpa COJIM IPH YBEITUYCHUN KOHIIEHTpAIUU?
OTBeTsI:
Hcrnonb30BaTh TEOPHUIO CHIIBHBIX U CIA0BIX SJIEKTPOJIUTOB JJISl pACU€TOB BOAOPOJIHOTO
MOKa3aTeNn Cpebl.
Bepngriii orBet: pH=1,3; NH4+ + H20 <> NH40OH + H+; pH <7, cpena xucnas; npu
YBEJIMYEHUH KOHIIEHTPA-1IUU COJU cpefia cTaHeT Oosiee Kuciaon, pH ymeHbIuTCS.

2. Komnerennusi/Muaukarop: N-2onk-1 [IpuMeHseT ectecTBeHHOHAYYHBIC 3HAHUS, PUINICCKUE
3aKOHbI U1 MATEMAaTHYE€CKUE METOIbI IJIs1 PEIICHMS 3a]]a4 TEOPETUUYECKOT0 ¥ MPUKIATHOTO
Xapakrepa

Bonpocel, 3aganus
1.Paccunraiite sHEpruIO aKkTUBAUKU peakuuu nA—mB, ecii KOHCTaHTbhI CKOPOCTH pPEaKIUU
kT1=1,6.10-2 1. monb-1. c-1 (mpu T1=667 K) u kT2=6,7.10-2 1. mosb-1. c-1 (pu T2=699K).
VYkaxxuTe NopsA0K peakiuu 1o BemectBy A. PaccunTaiite KOHIIEHTpalKIO BelecTBa A Mpu
temriepatype T1=667 K yepe3 30 MUHyT nocsue Havajna peakiuu, eCiu HayalbHas
KoHIleHTpanus BemectBa A coctasisiia CO(A) =0.05 moms/m.
2.MoxHo 1 pacTBopuTh B 2 rpamma CaSO4 B 111 pactBopa, conepxkaiero KCl ¢
koHueHntpanuei 0,05 monb/n?
3.«OnexTpoal» ralbBaHHUECKOTO dJIEMEHTa — HUKEJIEeBbIN ¢ KoHIeHTparme Ni2+=0,01
MOJTB/JT, «INeKTpoa2» - Bogopoausiii ¢ pH=8 u p(H2)=1 ATtm. Kakoii u3 351eKTpoa0B sIBISETCS
KaTOJIOM, a Kakoi aHooM? 3alMIINTe NOTypeakliy Ha AJIEKTPOAax TOKOOOPa3yoIlyto
peakumro ganHoro ['D. Paccuunraiite paBnoBecHyto DJ[C. Kakoii raz u B kakom o0bemMe
BBIJICJIUTCS (MJIM IOTJIOTUTCS) 3a | yac, ecnu Macca «3JiekTpoaal » n3mMeHmnach (yKaxure,
YBEJIMYWIACh WM YMEHbIINUIAch) Ha 29 rpamm. [IpuBeaute cxemy atoro I'D u nokaxute xo.

NOJIIPU3aLMOHHBIX KpuBbIX. [louemy Hanpspkenue I'D Huxe DC?
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1. Kuneruka peakmuu nepBoro nopsigaka A(r) — 2B(r) u3ydamack MaHOMETPUUIECKUM
MeroaoM. HauanbHoe cocTosinue cucteMbl — BeectBo A ¢ gaBienuem 40 klla. Yepes 11,5
MUH 00111ee JaBjaeHue B cucreMe yBenuamiiochk 10 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH
peaKkiuu.

OTBETHI:
OO0111e 3aKOHbI XMMUYECKON KHHETUKH, 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHLIEHTPALUU

pEareHTOB, 3aBHCUMOCTh CKOPOCTH PEAKITH OT TEMIIEPATYPHI.
Bepusiit otet: 0,001 c-1

II. Onucanue wikanvl oueHuBanus

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTta BeIOJIHEHA B paMKaX "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HE/IOCTATKU

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "MoporoBoro’
ypoBHsi. OCHOBHAs 4aCcTh 3aJJaHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu 8ublnoaHeHus 3Hanus: PaboTa He BRITIOTHEHA WM BBITTOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy
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