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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-1 crioco6eH MpUMEHSITh €CTECTBEHHOHAYYHBIE M OOIICMHKCHEPHBIE 3HAHMS, METO/IbI
MaTEeMaTUYeCKOro aHalin3a U MOJICTTUPOBAHUS B UHKEHEPHOU JEATEIbHOCTH, CBSI3aHHOM C
pa3paboTKOii, MPOEKTUPOBAHUEM, KOHCTPYHPOBAHUEM, TEXHOJIOTHSIMHU MPOU3BOJICTBA U
IKCIUTyaTaIllii OMOTEXHUYECKUX CUCTEM
N]I-1 3naeT ¢pyHIaMEHTAIBHBIC 3aKOHBI IPUPOJIBI 1 OCHOBHBIE (PU3HYECKUE 1
MaTEeMaTUYECKHUE 3aKOHBI
NJI-2 IIpuMeHsieT 3HaHUSI €CTECTBEHHBIX HAYK U MaTeMaTHYE€CKHE METO/IbI TSl PEeLICHUS
3a/1a4 TEOPETUYECKOT0 U MPUKIIATHOTO XapaKTepa

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padbota
1. PactBopsI anekTponutoB. (KortponsHas pabora)
2. Crpoenue atoma. (TectupoBanue)
3. Xumuyeckas TepMoauHamMuKa U paBHoBecue (KonTponpHas paboTta)
4. Dnexkrpoxumudeckue nporecchl (KontpoabHas pabora)

BPC aucuunjanubl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
WNnnexc KM-1 KM-2 KM-3 KM-4
Pa3gen mucimmminHb!

KM:

Cpok KM: 4 8 12 16
Crpoenue aToma
Crpoenue atoma +

O6H_[I/IC 3aKOHOMCPHOCTU XUMHNYCCKUX ITPOLCCCOB

O6H_[I/IC 3aKOHOMCPHOCTU XUMHNYCCKUX IIPOLCCCOB. +

PacTBOpEI 271€KTPOIUTOB

PacTBOpEI 271€KTPOIUTOB +

DIIEKTPOXUMHUYECKHE ITPOLIECCHI.

DIIEKTPOXUMHUYECKUE ITPOLIECCHI. +




Bec KM: |

25

25

25

25

$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
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCITUIINHE
OIIK-1 N-lomx-1 3HaTh: Crpoenue atoma. (TecTupoBanue)
dbyHIaMeHTallbHbIE 3aKOHBI | OCHOBHBIE XapaKTepUCTUKU | XUMHUYecKas TepMoauHamMuKka u paBHoBecue (KonTposibpHas pabora)
OPUPOJABI ¥ OCHOBHBIC | OKUCIUTEIBHO- PactBops! anexkrponutoB. (KonTponbHas paborta)
buznueckue BOCCTAaHOBUTENBHBIX CUCTEM, | DIeKTpoxumuueckue mnpoueccel (KontponbHas paboTa)
MaTEeMAaTHYECKUE 3aKOHBI KJIaCCU(UKALIHIO
ANEKTPOXUMHUUYECKUX
CUCTEM, UX MPAKTUICCKOE
HCIOJIb30BaHUE

CBOMCTBA PaCTBOPOB U UX
OCHOBHBIE XapaKTEPUCTHKH,
METOBI ONIPEICTICHHS U
OLIEHKHU 3TUX XapaKTEPUCTUK
o011re 3aKOHOMEPHOCTH
XUMHUYECKHX SIBICHUH U
MIPOLIECCOB, OCHOBBI
XUMHYECKON
TEPMOJIMHAMUKH, TIPUHIIAITHI
TEPMOJIMHAMHYECKUX
pacyeToB, OCHOBHbBIE
KMHETHYECKUE 3aKOHBI,
MPUHITUTIBI KHHETUYECKUX
pacueToB

OCHOBHBIE 3aKOHBI XHMHH,
KJ1acCU(UKALIMIO U CBOMCTBA
XUMHAYECKHUX JIEMEHTOB U




MX COCIMHECHUH,
B3aUMOCBSA3b CTPOCHUS 1
CBOIICTB BEIIECTB

OIIK-1

WJ1-20mnk-1 [Ipumenser
3HAHUS €CTECTBEHHBIX HAyK
¥ MaTeMaTH4ECKHE METOJbI
JUIst peleHus 3ama4y
TEOPETHYECKOTO u
IPHMKJIaTHOTO XapaKrepa

YMeTs:

MPOBOJUTH XUMUYECKHUI
9KCIIEPUMEHT 10 3a/1aHHOM
METOAMKE C COOJII0/IEHUEM
MIPaBHJI TEXHUKHU
0e30I1aCHOCTH,
OCYIIIECTBISATH 00PabOTKY U
aHAJIN3 MTOTYYCHHBIX
PE3YNIBTATOB C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTEeMaTHYECKOTO arrapara
MIPOBOJUTH XUMUYECKHE,
TEPMOJMHAMHYCCKHE,
ANEKTPOXUMHUUYECKHE
pacueTsl, JeNaTh
0000111eHNS, CPAaBHUBATH,
AQHAJIM3UPOBATH PE3YIIBTATHI
pacueToB

PactBops1 anekrponntoB. (KonTponbHas paboTta)
Onexrpoxumuueckue npoueccsl (Konrponbhas padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Ctpoenue aToma.

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 25

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOIO MepomnpusTusi: Padora BBINONHSIETCS O BapHaHTaM

OMJIETOB Ha J'Ia60paTOpHOM 3aHATHHN

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

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

XAMHYECKUX PEaKUi

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIC 3aKOHBI XUMUH,
KIacCU(pUKALMI0O U  CBOMCTBA
XAMHYECKUX JJIEMEHTOB U HX
COEIMHEHUH, B3alMOCBSI3b
CTPOEHUS U CBOMCTB BEUIECTB

1.Kparkast 31eKTpoHHas KOHPUTYpaIis dJIEMEHTa cepa
S

1)...3s13p4

2)...3s13p5

3) ...3s23p4

4) ...3s23p6

Ortser 3

2.B0o3MOXHBIE BAJICHTHOCTH d5ieMeHTa docdop P
1) B=1; B*=5

2) B=3; B*=5

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

4) B=0; B*=5

OTBeT 2

3.Kpatkas snexTpoHHast KOHPHUTypaIus dJIeMeHTa
Maprasen Mn

1) ...4s24d5

2) ...4d54s2

3) ...3s23d5

4) ...3d54s2

Ortser 4

4 ITpoctpancTBeHHass KoHMUTypanus mosiekyast MnCl2
1) yraoBas

2) JuHelHast

3) Terpasrap

4) MI0CKUM TPEYrOIbHUK

Ortser 2

5.IIpocTpancTBeHHas KoHpHUrypaius Mojekyibl SiCl2
1) yraoBas

2) nuHeWHas

3) TeTpasrap

4) TpuroHajibHas NUpaMuIa

Ortser 1

6.ITpoctpancTBeHHas koHpUrypanus Mosekyasl ShH3




1) yrimoBas

2) TUIOCKHI TPEYTOJIbHHK

3) TeTpadap

4) TpUroHaIbHAS MUPAMH/AA

Otser 4

7.I1pu obpazoBanuu mosiekyiabl SiCl4  mpoucxomur
TUOpUI3AIIIS

1) sp3

2) s2p2

3) dsp2

4) rubpuan3anuy HeT

Otser 1

8.I1pu obpazoBanuu Moiekyasl ASCI3 mpoucxomut
rudpuIM3aIus

1) sp3

2) s2p2

3) dsp2

4) rudpuan3anum HeT

Otger 4

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHITIOJIHEHO

KM-2. XumMnueckasi TepMOAMHAMUKA U PaBHOBecHe

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaboTa BBINONHSAETCS MO BapuaHTaM
OuieToB Ha 1a0OPATOPHOM 3aHATUHI

Kpartkoe coagep:xkanue 3a1aHuA:
PaboTa opueHTHpOBaHA Ha 3HAHKME 3aKOHOB U OOIMX 3aKOHOMEPHOCTEH XUMUYECKUX SBICHHIA
U TPOLIECCOB, OCHOB XMMUYECKON TE€PMOAMHAMUKY, IPUHLIUIIOB TEPMOINHAMUYECKIX
pacyeToB; OCHOB KMHETHUYECKHX 3aKOHOB M 3aKOHOMEPHOCTEH MPOIECCOB, MPHHIIATIOB
KUHETHUYECKUX PAaCUETOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 0OImME 3aKOHOMEPHOCTH 1.0npenenute 00aacTh TEMIIEPATYP, IPH KOTOPBIX
XUMHYECKHX SIBJICHUI U BO3MOKHO CaMOIIPOU3BOJILHOE MPOTEKaHUE PEaKINI




MPOIIECCOB, OCHOBBI XHUMHYECKOMH C2H4(r)+H2(1)«C2H6(T) B mpsiMOM HarpaBieHUHU TIPU

TEPMOJUHAMHUKH, MIPUHIUIIBI CTaHJApPTHOM COCTOSIHUM BCEX pearceHToB 0e3 yueTa
TEPMOJIMHAMUYECKUX  PaCyeTOB, 3aBucumoctu DrHO u DrSO ot temnepatypsl. [TocTpoiite
OCHOBHBbIE KHHETHYECKHE 3aKOHBI, rpaduk 3aBucumoct DrGOT={{(T).

MIPUHIIMIIBI KUHETUYECKHUX 2.C TOYKM 3peHHs] METO/1a MOJICKYJISIPHBIX OpOUTasIeH,
pacueToB 1300pa3uTe YHEPTeTUUECKYIO TUarpaMMy MOJICKYJIbI WITH

noHa Ne2+, npuBenuTe CBS3bIBAIOLINE U PA3PBIXJIAIONINE
opOUTaNU M 3aM0JIHUTE UX dJIeKTpoHamMu. OOOCHYHTE
BO3MOKHOCTb MJIM HEBO3MOXHOCTb CYILIECTBOBAHUS
MOJICKYJIbI WJIM MOHA, YKAKUTE TMOPAIOK CBSI3H. YKAKUTE
MarHuTHbIE CBOICTBA (IMaMarHeTu3M, napaMarHeTus3M)
MOJIEKYJIbI WJIM MOHA, €CJIN CYIIECTBOBAHUE YACTHIIBI
BO3MOXHO C TOukH 3peHust MMO.

3.Bribepurte mo0yro Temreparypy u3 odiaactu
CaMOIPOM3BOJILHOIO IIPOTEKAHUS PeaKUU

CO(r) + H2 (1) « C(x) + H20(1) B npssMOM HanpaBieHUU
U paccuuTaiTe paBHOBECHBIE KOHIIEHTPALIUH
ra3000pa3HbIX PEareHTOB, €CIIM UX UCXOIHBIC
koHneHTpanuu oputH paBHbl C(CO(T))=0,6 MOJIB/1,
C(H2(r))=1 mons/1 u C(H20(r))=0,2 monb/1.
[Ipennoxute cnocoObl yBEIMUEHHUS BHIXOAA TPOIYKTOB
MPUBEICHHON XMMHUYECKON peakLMi B COOTBETCTBUU C
npuHuunom Jle larense.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanua: OueHkKa "Xopoo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIN 3aJJaHUE NIPEUMYILIECTBEHHO BBITIOJIHEHO

KM-3. PacTBOpPBI 2JICKTPOJIUTOB.

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeleHHs] KOHTPOJIBHOI0 Meponpusitusi: PaboTa BBINONHSAETCS MO BapHaHTaM
OmieToB Ha 1a0OPATOPHOM 3aHATUU

Kpartkoe cogep:xkanue 3a1aHuA:
PaboTa opueHTHpOBaHA HAa N3yYEHHE CBOWCTB PACTBOPOB M X OCHOBHBIX XapaKTEPHUCTHUK,

MCETOHOB OIPCACIICHUA U OLCHKHU 3TUX XAPAKTCPUCTUK.

KoHTpoJibHbIe BONIpochl/3aJaHUA:




3HaTh: CBOMCTBa PacTBOPOB U HX
OCHOBHBIE XapaKTEePUCTHUKH,
METOJIbl OMpENeICHUs] U OLEHKU
ATUX XaPaKTEPUCTHUK

1.I1pu yBenuueHun TeMiiepaTypsl peakiuu (nA—mB) ot
T1=298 K no T2=350 K xoHCcTaHTa CKOpOCTH
yBeaumumiiach ot kT1=4,3.10-4 c-1 no kT2=5,7.10-4 c-1.
PaccuuraliiTe SHEPIrUIO aKTUBALIMK 3TON PEAKLIUN.
VYKaKuTe NOpsI0K Peakiiu 10 BElecTBY A.
Paccunraiite KOHIIEHTpaLMIO BeulecTBa A 1pu
temnepatype T2=350 K yepe3 10 MuHyT nocsne Hayana
peaxkuuu, eciiu HadyajabHasi KOHLIEHTpalKsl BelecTsa A
coctaBisuia CO(A) = 0,4 Momb/1.

YMeTh: MMpOBOAWUTL XHMHUUYCCKHC,

1.Kak uzmenutcs pH pactBopa HNO3 ¢ maccoBoii nonei

TEPMOJUHAMUAYECKHE, wB=0,04 % u motHOoCcThIO 1=1,1 T/MJI TIpU OOABIEHUH K
AIIEKTPOXUMUYECCKUE pacdersl, nemy NaCl no konnenrpamuu (NaCl) 0,05 mons/n?
nenatb 0000IIeHUs, CpPaBHUBATH, 2.Paccuuraiite BogopoHbIN Moka3aresb pH pactBopa
AHAIN3UPOBATh pe3yJIbTaThl NH40H, ecnu maccoBas noias pasaa wB=0,15 %, a
pacyeToB MI0THOCTH 1 = 1,08 1/MmII.

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8vinoHenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evblnoanenus 3Hanus: OLeHKa "Xopouio" BbICTaBISETCS €CIu
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHUE /ISl PEIICHUS 3a/1a4

Ouyenxa: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/laHU€ TPEUMYILECTBEHHO BBITIOJTHEHO

KM-4. DjekTpoxumMmuyecKue mpouecchl

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINONHSAETCS MO BapuaHTaM

OMJIETOB Ha IMMPAKTUYCCKOM 3aHATUN

Kparkoe conep:kanue 3aaHus:

PaGoTa OpHUECHTHPOBAaHA HAa OCHOBHBIC XapPAKTCPUCTHKU OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
CHUCTEM, KJ'IaCCI/I(I)I/IKaI_II/IIO QJICKTPOXUMHUYCCKUX CUCTCM, UX MPAKTUICCKOC UCITIOJIb30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTH IMPOLECCOB KOPPO3UUN METAJJIOB U 3aIIUTHI KOHCTPYKIIHMOHHBIX

MaTCpHraJIOB OT KOPPO3UH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE XapaKTEPUCTUKU
OKHUCJIUTEITHHO-
BOCCTaHOBUTENIBHBIX
KJ1acCU(PUKAITHIO
DIIEKTPOXUMUYECKUX CHUCTEM, HX
MIPAKTHYECKOE MCITOIh30BaHHE

CHUCTEM,

1.PaccunTaiite pH pactBopa NiCl2 ¢ maccoBoii noeit
wB=0,02 % u motHOCTBIO 1=1,2 T/MI1.

2.MoxHo 11 pacTBOpUTH B 2 Tpamma CaSO4 B 1n
pactBopa, coaepkamiero KCl ¢ konnentparnueit 0,05
MOJIB/1?

3.«Qnektpoxal» — kucnopoansiii ¢ pH=4 (naBnenue 02

10




paBHO 1 at™), «DIEKTPOA2)» — METHBIN C KOHIICHTpAIHEH
noHoB Cu2+ pasuoit 0,04 monw/n. Paccunraiite
PaBHOBECHBIE MOTEHIIUANBI ATUX EKTPo10B. Kakoii
3JIEKTPO]I ABJISIETCS] KATOAO0M, a KaKOol aHOI0M?
Hanumure ypaBHeHUS MTOTypeakuii 1
TokooOpasyromyto peakuuto (TOP). Hanumure cxemy
raibBaHn4yeckoro snemenTa (I'9), cocraBneHHoro u3
3TUX 3JeKTpoAoB. Paccuuraiite paBnoBecHyto DJ1C
nanHoro ['9. 3a 4 gaca pabotel I'D Ha «Dnekrpoael»
IIpETEepIENIo XUMUYECKOe IpeBpaieHue 5,6 min O2
(YkaxxuTe, MOTJIOTUIIOCH UJTH BBIJCINUIIOCH, HA OCHOBaHHUH
pacyeTa paBHOBECHBIX MOTEHIIMAIOB). Y BETUYWIACH WU
YMEHbILIUIACh IIPH 3TOM, U Ha CKOJIKO, Macca
«Qnektpona2»? Kakoe KOIMUECTBO 3JIEKTPUUECTBA
3aTpadyeHo Ha 3To npespainieHue. Paccunraiite Tok I'D u
MOKAKUTE XOJI MOJISIPU3AIIUOHHBIX KPUBBIX.
4.«QnexTponl» rabBaHUYECKOIO AJIeMEHTa —
HUKEJEBbIN ¢ KoHeHTpanued Ni2+=0,01 moub/1,
«Quektpon2» - Bogopoanbiii ¢ pH=8 u p(H2)=1 A1m.
Kakoii u3 371eKTpoA0oB ABISETCS KaTOJIOM, a KaKOn
aHoioM? 3anuIIUTe MOJypeaKiuy Ha SJIEKTPoaax
TOKO0Opa3yrolyto peakuuto nanHoro I'3. Paccuuraiite
paBHoBecHyro D/IC. Kakoii ra3 u B kakom o0beme
BBIICTTUTCS (UM TMOTJIOTHTCS) 3a 1 yac, eciau macca
«Qnektponal » u3MeHunach (yKaxuTe, yBeJIMUMIach WK
yMeHblniIach) Ha 29 rpamm. [IpuBeaute cxemy 3Toro
I'D u mokaxuTe X0/ MOJIPU3ALMOHHBIX KPUBBIX.
ITouemy Hanpsixenue ['D Hmke D/1C?

YMeTh: NpOBOJHUTH XUMHUUYECKUU

AKCIIEPUMEHT o 3alaHHOM
METOMKE C COOIIOIEHUEM MpaBUII
TEXHUKU 0e30MIacHOCTH,
OCYLIECTBIATH ~ 00pabOTKy U
aHaJN3 TIOJIYYEHHBIX PEe3yIbTaTOB
c IpUBJICUEHUEM
COOTBETCTBYIOLIETO

MAaTCMaTUYCCKOro ariapara

1.Paccuutaiite 3/IC Mn/Cu rajapsBaHHUECKOTr0 3JIEMEHTA
nipu 298 K 1 akTUBHOCTH MTOTEHLIUAJIONIPEAETISIOLINX
noHOB Katona 10-4 moaw/i, anoga 10-2 Moib/1I.
CocraBbTe ypaBHEHHUS JEKTPOJIHBIX MPOIECCOB U
TOKOOOPAa3yIoIIeil peakuu.

2.PaccuuTaiite Bpemsi, HeoOxoaumoe yist moiaydenus 10
r Ni- MeTa/sTHYeCKOro MOKPBITHS Ha JKEJIE3HON eTaln
JIEKTPOJIM30M BoJHOTO pactBopa NiSO4 mpu Toke,
PaBHOM 5 A M KaTOJHOM BBIXOJIOM IIO TOKY, PABHOM
65%. Ilpennoxure NOAXOASAIINN MaTepral aHo1a.
Hamnumvre ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB.
Omeem: 168,6 MUHYT, aHOJT — HUKEJIEBBIIA..

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
11




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO
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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 YKca (n, 1, ml, ms) ayis popmMupyroiero 3yekTpoHa.
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 OCHOBAHHUU YKQ)KUTE BO3MOXKHbBIE BAJIEGHTHOCTU. 3aIUILIUTE KPATKYIO
AIEKTPOHHYIO KOH(PUTYpaIUIO0 OTHOATOMHOTO HOHA 3TOTO 3JIeMeHTa ¢ (hOpMaIbHBIM 3apsSI0M
+5.

2. C TOUYKH 3pEeHUS METOJIa MOJIEKYIIAPHBIX OpOUTase, n300pa3uTe IHEPreTHIECKYIO
Jarpammy MoJieKydibl Wi noHa O2, IpUBEIUTE CBA3BIBAIOIINE U PAa3PhIXJIAIONINE OpOUTAIN U
3aIMoJIHATE UX AMeKTpoHaMu. OOOCHYTe BOZBMOKHOCTh MJIM 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 nonynpeBpanieHus HeKoTopoi anemenTapHoit peakuun A—B+C cocraBuser 15
MUHYT. PaccunraiiTe Bpemsl, 3a KOTOpOE€ KOHLIEHTPALIHUS HCXOJHOTO BEIIECTBA YMEHBIIUTCS B
20 pa3 1Mo CpaBHEHHUIO ¢ IEPBOHAYANLHOM. BO CKOJIBKO pa3 yBeTUUUTCSA CKOPOCTh ITOM
peakuuu npu ysennueHuu temmeparypsl ¢ 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. «OnexTpoal» raapBaHNYECKOTO 3JIEMEHTA — IIMHKOBBIN ¢ KOHIleHTparuen Zn2+=0,001
MOJIB/J1, «AneKTpo2» - Bopopoanblid ¢ pH=6 u p(H2)=1 Atm. Kakoit u3 31eKTpo/10B SBIsSETCA
KaToJI0M, a Kakoi aHo0M? 3alUIINTe MOJypeakiui Ha 3JIEKTPOAaX TOKOOOPa3yIOIIyIO
peakuuto nanHoro I'D. [IpuBeaure cxemy JaHHOTO TaJbBaHUYECKOTO AeMeHTa. Paccunraiite
paBHoBecHyto DJIC. Kak n3menutcs macca «nekrpoaal» (yBeIUUUTCS UM YMEHBUIUTCS),
€CJIA Ha «QJIEKTpoJIe2» PETEPIEIIO NPEBPAILEHUE (YKaXKUTE, BBIACINIOCH WIH MTOTJIOTUIIOCH)
5,6 1 raza. [lokaxure xo1 MoASpU3aLMOHHBIX KpUBBIX. [louemy Hanpsxkenue I'D nuxe DC?

IIpouenypa nposeaenus
DK3aMeH NPOBOJUTCS B MUCbMEHHOHU (opMe.

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

1. Komnerennus/Muaukarop: N/1-1lonk-1 3HaeT pyHIaMeHTaNbHbIE 3aKOHBI IPUPOJIBI U
OCHOBHbIE (pU3NYECKHEe U MaTEMaTHUYECKHUE 3aKOHbI

Bomnpocel, 3axanus
1.3anumure popMyny 31EKTPOHHOM KOH(UTypaIuu aToMa 3JieMeHTa ¢ koopauHaramu B [1CO
(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 31eMEeHThI-aHAJIOTH. 3aluIINTe TpapuuecKyo GopMyny KpaTKoH 3JIeKTPOHHOMN
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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 TOYKM 3peHHs] METO/1a MOJICKYJISIPHBIX OpOHTaliel, U300pa3uTe SHEPreTHUECKYIO
JUarpaMmy MOJICKYJbl Wi noHa Ne2+, MPUBEIUTE CBSI3bIBAIOIINE U PA3PHIXIISIONINE OpOUuTaIn
U 3aII0JIHUTE UX 3JIeKTpoHaMu. OOOCHYHTE BO3MOKHOCTD MIJIM HEBO3MOXKHOCTD CYIIIECTBOBAHUS
MOJIEKYJIbI WJIM UOHA, YKAXKUTE MOPSIOK CBA3U. Y KaKUTE MAarHUTHBIE CBOWCTBA
(ImamMarseTusMm, napamMarHeTU3M) MOJIEKYJIbl UM HOHA, €CIIU CYIIECTBOBAHUE YaCTHUIIbI
BO3MOKHO C TO4KH 3peHust MMO.

3.PaccuuTaiiTe SHEPrur0 akTUBALIMHU peakiuu nA—mB, eciu KOHCTaHThl CKOPOCTH PEaKIuu
kT1=1,6.10-2 . momb-1. c-1 (mpu T1=667 K) u kT2=6,7.10-2 1. monb-1. c-1 (mpu T2=699K).
VYkaxuTe NopsI0K peakiuu 1o BemecTBy A. PaccunTaiiTe KOHIIEHTpAIMIO BelecTBa A Mpu
temneparype T1=667 K depe3 30 MuHyT nociie Hauajia peakluu, €CJIM HadyajabHasi
KoHIIeHTpanus BemectBa A cocrasisiia CO(A) =0.05 momw/m.

MatrepuaJbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Paccuuraiite pH pactopa 0,03M H2SO4 . bynet 11 npoTekath MpoLecc ruApoian3a Cou,
obpaszoBanHoi B3aumoseiicteueM NH4OH u H2SO4 ? Hanummre ypaBHEHHUE mporecca
THJIpOJIN3a, JaliTe KaueCTBeHHY0 olleHKY pH pacTtBopa conu. Kak Oynet n3menstoes pH
pacTBOpa COJIM MPU YBEIUYEHUHU KOHLIEHTpaluu?

OtBeTsl:
Hcnonp30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB ISl pACUETOB BOJIOPOAHOIO
HOKa3aTesu CpeJibl.

Bepnsiii orBet: pH=1,3; NH4+ + H20 < NH40OH + H+; pH <7, cpena kucnas; npu

YBEJIMYEHUH KOHLIEHTpa-LUU COJIU cpesia CTaHeT Oosiee kuciaol, pH ymeHbIuTCS.
2.Kuneruka peakuuu nepsoro nopsiaka A(r) — 2B(r) u3ydanace MaHOMETPUUECKUM
MeTonoM. HaganbeHoe cocTossHue cuctemsl — BewecTBO A ¢ nasieHueM 40 klla. Yepes 11,5
MUH o0111ee JaBieHre B cucteme yBenuumiock a0 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH
peaxkuuu.

OTBeThI:
OO111e 3aKOHBI XMMUYECKON KUHETUKH, 3aBUCUMOCTb CKOPOCTH PEaKIMH OT KOHIIEHTPALUU
peareHToB, 3aBUCUMOCTb CKOPOCTH PEaKIIMU OT TEMIEPATYPHI.

Bepusiit otet: 0,001 c-1

2. Komnerenuust/Muaukarop: M/1-2onk-1 [Ipumensier 3HaHUS €CTECTBEHHBIX HAYK H
MaTE€MaTU4YeCKUE METObI IS PEIICHU 3a7a4 TEOPETUUECKOr0 U IPUKIIAHOTO XapaKTepa

Bonpocsl, 3aganus
1.MoxHo 51 pacTBopuTb B 2 rpamma CaSO4 B 111 pactBopa, conepxkaiero KCl ¢
koHueHntpanuei 0,05 monb/n?
2.«0nexTpoAl» rarbBaHUYECKOTO JIEMEHTAa — HUKENEBbIN ¢ KoHeHTpanueit Ni2+=0,01
MOJTB/JT, «INeKTpoaA2» - Bogopoausiii ¢ pH=8 u p(H2)=1 ATtm. Kakoii u3 351eKTpo0B sIBISETCS
KaTOJIOM, a Kakoi aHOA0M? 3alMIINTe NOJypeakluy Ha AIEeKTPoAax TOKOOOPa3yIoIIyto
peaxuuto gqanHoro I'D. Paccuuraiite paBHoBecHyto D/1C. Kakoii ra3 u B kakoM o0beme
BBIJICJIUTCS (MJIM TIOTJIOTUTCS) 3a | yac, ecnu Macca «3iekTpoaal » n3MeHmnach (yKaxure,
YBEJMYWIACh WM YMEHbIINUIAchk) Ha 29 rpamm. [IpuBenute cxemy atoro I'D u nokaxute xo.
NOJIIPU3aMOHHBIX KpuBBIX. [louemy Hanpsbkenue I'D Huxe D1C?

14



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 Tabnuily Menaeneena /11 HAIMCAHUS SJIEKTPOHHBIX (OPMYJT JIEMEHTOB,
IIpaBUJIa ONPEAEICHUS BAJICHTHOCTH 3JIEMEHTOB, OIIPENEISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOY BaJICHTHBIX CBSI3€H, MOJISIPHOCTD CBA3EH M MOJIEKYII, TpaBuIIa
ONPEAEIIEHUS CTPYKTYPbI U CBOMCTB KOMIUIEKCHBIX COEUHEHHUI
Bepunsriii otet: Cl...3S23p5; Ge...4S24p2; Co...3d74S2; monekyna CI2—iuHeiinas,
HenossipHast; moiie-kyna Gel2—yrnosas, nonsipHas; mosekyina Col2 --- nuneiinas,
HenoJsipHast

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojgHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHBIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINOIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy
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