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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 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMaTUYeCKOro aHalin3a U MOJICITMPOBAHUS B UHKEHEPHOU JEATEIbHOCTH, CBSI3aHHOM C
pa3paboTKOii, MPOEKTUPOBAHUEM, KOHCTPYHPOBAHUEM, TEXHOJIOTUSIMU TIPOM3BOCTBA 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 nucuuminHbl

1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCNeBaeMOCTH IO
AUCUHUIINHE:

KM-1 Crpoenue atoma. (TectupoBaHue)

KM-2 Xwumudeckast TepMoguHamMuKka U paBHoBecue (KoHTpospHas pabora)

KM-3 PactBops! 2nekTponuToB. (KonTponsHas paboTta)

KM-4  DOnexrpoxumuueckue mporecchl (KontponbHas padorta)

Buja npoMexyToOUHOM aTTecTANMU — DK3aMEH.

Beca KOHTpOIBHBIX MeponpusITHii, %o
Nunexc KM-1 KM-2 KM-3 KM-4
Pa3nen quciuIninHbl KM-
Cpok KM: 4 8 12 16
Crpoenue atoma
Ctpoenue aToma +




OO611re 3aKOHOMEPHOCTH XMMHUYECKUX MPOIIECCOB

OO111e 3aKOHOMEPHOCTH XMMUYECKHX ITPOLIECCOB. +

PacTBOPHI 3JIEKTPOJIUTOB

PacTBOpHI 3JIEKTPOJIUTOB +

DJIEKTPOXUMHUECKUE MTPOIECCHI.

DJIEKTPOXUMHUECKHUE 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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIlK-1 NA-1lonk 3naer | 3HaTh: KM-1 Crpoenue aroma. (Tecruposanue)

(dyHIaMEHTAIbHBIC 3aKOHBI
OPUPOABI W OCHOBHBIC
buznvecKue u
MaTEeMAaTHYECKUE 3aKOHBI

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

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

CBOICTBA PaCTBOPOB U UX
OCHOBHBIC XapaKTEPUCTHKH,
METO/IbI OIIPEICICHUS U
OIICHKH TUX XapaKTEPUCTHK
OCHOBHBIE XapaKTePUCTUKU
OKHCJIUTENHHO-
BOCCTaHOBUTEIIBHBIX CHCTEM,
KJIaCCU(DUKAITHIO

KM-2 Xumnueckas TepmoanHamuka u paBHoBecue (KonTponbhas padota)
KM-3 PactBops anekrponutoB. (Kontposbnas padora)
KM-4 Dnexrpoxumuyeckue nporecchl (KontposabHas pabora)




QJICKTPOXUMHUYCCKUX
CUCTEM, UX IIPAKTUYCCKOC
HCIIOJIB30BaHHUEC

OIIK-1

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

VYmMerts:

MIPOBOJUTH XUMUYECKHE,
TEPMOJIMHAMHYECKHE,
ANEKTPOXUMHUYECKUE
pacyeTsl, AeNaTh
0000111eHMS], CPAaBHUBAT,
aHAJIM3UPOBATH PE3YNIbTATHI
pacyeToB

MIPOBOJIUTh XUMUYECKHUM
SKCIEPUMEHT MO 33JaHHOU
METOJIUKE C COOJIIOICHHEM
MIPaBWJI TEXHUKHU
0€e301IacHOCTH,
OCYIIECTBISITH 00PAOOTKY 1
aHaJIU3 MOTYYEHHBIX
pe3yIbTaTOB C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYeCKOro anmnapara

KM-3 PactBopsI 31ekTpoauToB. (KonTponsHas pabora)
KM-4 Dnexrpoxumuueckue mnporuecchl (Konrponsaas padora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Ctpoenue aToma.

®opmbl peasuzanun: [TuceMennas padora
Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue
Bec konTposabHoro 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 XMMHUYECKOIO PABHOBECHS, MEXAHU3MOB U 3aKOHOB IIPOTEKAHUS

XAMHYECKUX PEaKUi

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3ynbTaThl 0o0yudeHus o
JUCLUIUINHE

Bomnpocel/3aganust st mpoBEpKU

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

1.Kpatkast 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 TPEYrONbHUK

Otsert 2

S.IIpocTtpaHcTBeHHas
koHburyparwst Mosexyinsl SiCl2




3anjgaHUupOBAHHBIE
JOUCLIAIIIIMHE

pe3yNbTaThl

0o0ydeHus

Io

Bonpocsi/3aganust 11t IpoBepKU

1) yriioBas

2) nmuHehHas

3) TeTpa’rap

4) TpuroHasibHas MUpaMHIA
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 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OueHKa "yI0BIeTBOPUTENILHO" BBICTABISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBINIOJIHEHO

KM-2. Xumnueckasi TepMOAHHAMUKA H PAaBHOBeCHe

®opmbl peanausanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas paborta




Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25
IIpouenypa npoBeaeHHs] KOHTPOJIBHOI0 Meponpusitusi: PaGoTa BBINONHSAETCS MO BapuaHTaM
Oum1eToB Ha 1a0OPATOPHOM 3aHATHUH.

Kpatkoe cogepxanue 3a1aHusi:
Pabota opreHTHpOBaHA HAa 3HAHKE 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKUX SIBJICHUN
U IPOIIECCOB, OCHOB XMMUYECKOM TePMOIUHAMUKH, IPUHIIUIIOB TEPMOIMHAMHUYECKHUX
pacueToB; OCHOB KHHETHUYECKHUX 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 KoHTpoABHOr0 MeponpusaTus: KontponsHas padora
Bec konTpoabHoro meponpusitusi B BPC: 25
IIpouenypa mpoBeaeHUsi KOHTPOJIbHOIO MeponpusTusi: Pabora BBINONHSIETCS O BapHaHTaM

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:

3anyaHupOBaHHbIE pe3yJIbTaThl
00y4eHUs 10 JUCIUIIHHE

Bomnpocel/3aganus s mpoBepKu

3HaTh: CBOMCTBAa pacTBOPOB M HX
OCHOBHBIC XapaKTEPUCTUKH, METOJIbI
ONpeNeNieHuss W OLEHKH  JTUX
XapaKTEePUCTHK

1.ITpu yBeTMUYCHUH TEMITEPATyPhl PEaKIIHH
(nA—mB) ot T1=298 K no T2=350 K xoHcTanTa
ckopoctu yBenuumiach ot kT1=4,3.10-4 c-1 no
kT2=5,7.10-4 c-1. PaccumraiiTe SHECPIHIO aKTHBAI[H
ATOU PEAKITUH. YKKUTE MOPSIOK PEAKITUH 110

u

BCIICCTBY A. Paccuuraiite KOHICHTPAIMIO BEIICCTBA

A nipu Temniepatrype T2=350 K gepe3 10 munyT
MOCJIe Havasa peakiuu, €Clid HayalabHas

KOHIIeHTpanus BemectBa A coctasisiia CO(A) = 0,4

MOJIB/JL.

YMerb:  IpPOBOJIUTH
TEepMOAMHAMHYECKHE,
AIIEKTPOXUMUYECKHE PACUYETHI, JeNaTh
000011eHus, CpaBHUBATb,
aHAJTM3UPOBATh PE3YIbTATHI PACUETOB

XUMHYECKHE,

1.Kak usmenurcs pH pactBopa HNO3 ¢ maccoBoit
noneit wB=0,04 % u nnotHocthio 1=1,1 /M1 Ipu
nobasnenuu k Hemy NaCl no konnenrpanuu (NaCl)
0,05 momaw/n?

2.Paccuntaiite BogopoHblii moka3arens pH
pactBopa NH4OH, ecnu MmaccoBas 1011 paBHA
wB=0,15 %, a morHoctsh r = 1,08 /M.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OIeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [l PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)

10




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJJaHue PEUMYIIECTBEHHO BBITTOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-4. JiekTpoxumMu4ecKue mpouecchbl

®opmbl peanusanuu: [lucemennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora
Bec koHTpObHOrO MeponpusTusi B BPC: 25
IIpoueaypa npoBegeHHsi KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS IO BapuaHTaM

OMJIETOB Ha MMPAKTUYCCKOM 3aHATHUH.

KpaTkoe conep:kanue 3a1aHusi:

Pa6ora OpUCHTHPOBaHAa HA OCHOBHLIC XaPAKTCPUCTHKU OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
CHUCTEM, KJ'IaCCI/I(bI/IKaI_II/IIO QJICKTPOXUMHUYCCKHUX CUCTEM, UX ITPAKTHYCCKOC UCII0JIb30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTHU MPOLECCOB KOPPO3UU MCTAJJIOB U 3aIIUTHI KOHCTPYKIIHMOHHBIX

MaTCpHraJIOB OT KOPPO3HHU.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE pe3ynbTaThl | Borpockl/3aganus ais npoBepKu

00y4eHUs IO TUCIUILINHE

3HaTh:  OCHOBHBIE  XapaKTEPUCTHKHU 1.Paccuuraiite pH pactBopa NiCl2 ¢ maccoBoit
OKHCJINTEIILHO-BOCCTAHOBUTEILHBIX nponeit wB=0,02 % u ma0THOCTRIO 1=1,2 1/MIL.
CHCTEM, KJIacCU(UKALIHIO 2.MoxHo 111 pacTtBopuTh B 2 rpamma CaSO4 B 1n
AIIEKTPOXUMHUYECKUX CHUCTEM, ux pactBopa, conepxaiiero KCI ¢ konnenrpanueit

MPAKTUYCCKOC UCITOJIB30BAHUC

0,05 momaw/n?

3.«Qnextpoaly» — kucnoponusiit ¢ pH=4 (naBnenue
02 paBHo 1 at™m), «D51eKTPOA2» — MEIHBIH ¢
KoHIeHTpauuel noHoB Cu2+ pasHoii 0,04 Monb/11.
PaccunraiiTe paBHOBECHBIE TOTEHIIMATBI ATHX
ANEKTPOI0B. Kakoil 351eKTpoA SIBISETCS KaTOA0M, a
Kakoii aHoymoMm? Hanmummure ypaBHeHUS
MoJTypeakiuii u TokooOpaszyrouryro peakuuto (TOP).
Hanummre cxemy raipBaHudeckoro snementa (I'9),
COCTaBJIEHHOT'O U3 3TUX 3JIeKTpoaoB. Paccunralite
paBHoBecHYI0 DJIC nanHoro I'D. 3a 4 yaca paboTh!
I'D na «Onexrpojel » mpereprneno XuMuIecKoe
npespauierue 5,6 w1 O2 (ykaxure, IOTJIOTHIOCH
WM BBIIEINIIOCH, HA OCHOBAHUHU pacueTa
PAaBHOBECHBIX MOTEHIIMAJIOB). Y BEJIMUMIIACH UITU
YMEHbIIINJIACh NPU 3TOM, U Ha CKOJIBKO, Macca
«Qnextpona2»? Kakoe KOITUYECTBO IEKTPUUYECTBA
3aTpavyeHo Ha 3TO MpeBpaileHue. Paccunraiite Tok
I'D 1 nmokaxuTe X0/ MOJSPU3AMOHHBIX KPUBBIX.
4.«2nekTpoal» rambBaHUYECKOTO AJIEMEHTA —
HUKENEeBbIi ¢ KoHIeHTparueit Ni2+=0,01 monb/n,
«Qnektpon2» - Bogopoanbiii ¢ pH=8 u p(H2)=1
AtMm. Kakoil u3 37€KTpo/I0B SBIISIETCS KaTOIOM, a
KaKol aHo/IoM? 3anuiinTe NoJypeakluy Ha
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpOBEPKU
00y4YeHUs 10 TUCITUTINHE

AIIEKTPO/IaX TOKOOOPa3yIONIYIO PEAKIHI0 JAHHOTO
I'3. Paccuuraiite paBHoBecnyto J/IC. Kakoii ra3 u
B KaKOM 00be€Me BBIJCIHUTCS (MM MOTJIOTUTCS) 3a 1
qac, eciii Macca «QiuekTpojal» n3MeHunach
(YkaxxuTe, yBeIMUMIach UM YMEHBIINIACK) HA 29
rpamM. IIpuBenure cxemy aroro I'D u nokaxure
XOJI IOJISIPU3AIIMOHHBIX KPUBBIX. [louemy
HanpspkeHue I'D Hmxe DJ1C?

VYMeThb: MPOBOJIUTH XUMHUYECKUU 1.Paccunraiite 3/[C Mn/Cu raapBaHU4YECKOTO
DKCIIEPUMEHT 110 3aJIaHHOM METOJHUKE C anemenTa npu 298 K u aktuBHOCTH

COOII0ACHHEM MpaBUI TEXHUKU MTOTEHITUAIOTIPECIISIFONMX HOHOB Katoaa 10-4
0€e30MacHOCTH, OCYIIECTBIISTh MoIib/1, anoaa 10-2 monbe/n. CocTaBbTe ypaBHEHUS
00paboOTKy W aHamu3 TMOJYyYEHHBIX AIIEKTPOHBIX MPOLIECCOB U TOKOOOpa3yrolIeit
pe3yabTaToOB c MIPUBJICYCHUEM peaKkIuu.

COOTBETCTBYIOIIETO  MaTeMaTUYECKOTO 2.Paccumraiite Bpemsi, HEOOX0IUMOE IS

amnmapara nonydeHus 10 r Ni- MeTaJuin4eckoro moKpbITHs Ha

JKEJIE3HOM JEeTalld 3JIEKTPOJIM30M BOJIHOTO PacTBOpa
NiSO4 mipu Toke, paBHOM 5 A ¥ KaTOJTHOM
BBIXOJIOM IO TOKY, paBHOM 65%. IIpennoxure
MOJXOISIIMI MaTeprall anoja. Hanummre
YpaBHEHUS 3JEKTPOIHBIX poueccoB. Omeem:
168,6 MUHYT, aHOJT — HUKEJICBBIL. .

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pElIeHUs 3a/1a4

Oyenka: 3 («yTOBJIETBOPUTEIHHOY)
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JITaHUE BBITOJIHEHO HEBEPHO HITU TIPEUMYIIECTBEHHO HE BBIMIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

DK3aMEHAIlMOHHBIN OUJIET

1. 3anumuTe hopMyITy AIEKTPOHHONW KOH(PHUTYpaIlMu aToMa dJeMeHTa ¢ KoopauHatamu B [ICD
(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(UTYypaluy aToMa 3J€MEHTa B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUU (BO30YKI€HHBIX
COCTOSIHUSIX) U HA 3TOM OCHOBAHHUU YKQ)KUTE BO3MOXKHbBIE BAJIEGHTHOCTU. 3aIUILIUTE KPATKYIO
3IEKTPOHHYIO KOH(PUTYpAIUIO 0JIHOATOMHOTO HOHA 3TOTO 3JIEMEeHTa ¢ (OpMaIbHBIM 3apSA0M
+5.

2. C TOYKH 3peHHUS METOJIa MOJIEKYISIPHBIX OpOUTasei, n300pa3uTe IHEPreTHUECKYIO
Jarpammy MoJieKydibl Wi noHa O2, IpUBEIUTE CBA3BIBAIOIINE U PAa3PhIXJIAIONINE OpOUTAIN U
3aMoJIHATE UX AMeKTpoHamMu. OOOCHYITE BOZMOKHOCTh WJIM HEBO3MOXKHOCTH CYIIECTBOBAHUS
MOJIEKYJIbI WJIM MOHA, YKAXKUTE OPSAJOK CBSI3U. YKa)KUTE€ 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 Bpems, 32 KOTOPOE€ KOHLIEHTPALKs UCXOJHOTO BELIECTBA YMEHBUIUTCS 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 pactBopa NH4OH (1ByX pa3HbIX pacTBOPOB), €CIIU IS
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 371eKTpo/10B SBIsSETCA
KaToJI0M, a Kakoi aHo10M? 3aluIINTEe MOJypeaKIIuu Ha JIEKTPogax TOKOOOPa3yIOIIyIo
peakuuto nanHoro I'D. [IpuBeaure cxemy JaHHOTO TaJbBaHUYECKOTO AeMeHTa. Paccunraiite
paBHoBecHyto DJIC. Kak nzmenutcs macca «9nektpoaal» (yBeIUUUTCS WU YMEHBIIUTCS),
ecJI Ha «QJIEKTpoJIe2» IPETEPIIEIIO NpeBpalleHue (YKaKUTE, BBIIEINUIOCH WU MTOTJIOTHIIOCH)
5,6 1 raza. [lokaxure xo1 MoASpU3aLMOHHBIX KpUBBIX. [louemy Hanpsxkenue I'D nuxe DC?

IIpouenypa nposeaenus
DK3aMeH MPOBOJUTCS B TUCbMEHHOU (hopMme.

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
1.3anumuTe 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 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 KOHCTaHTbl 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 Oyner n3amenstscs pH
pacTBOpa COJIM MPU YBEIUYEHUHU KOHLIEHTpaluu?

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

Bepnpsiii otBet: 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. HaganeHoe 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.

Bepusriit 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 pacTBopuTh B 2 rpamma CaSO4 B 111 pacTBopa, coaepxariero 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.
NOJIIPU3AaLMOHHBIX KpuBBIX. [louemy Hanpsxenue I'D Huxe DC?
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1 .Hanumure sekTpoHHbie GOpMyIibl aToMOB, oOpa3yronux mojekyiasl Cl2 , GeCl2 , CoCI2 .
[Toxaxxute MexaHu3M 00pa30BaHMsl YKa3aHHBIX MOJIEKYJI, ONPEACTUTE MOIIPHOCTD KaX 101
MOJICKYJIbI
OTBeTHI:
Hcnonws3oBatek 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 CBOWCTB KOMIUIEKCHBIX COEUHEHUI
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 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4 («X0OpOIIO»)
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 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu ebinoineHus sHanus: Padora BeIIONIHEHA B paMKax "moporosoro"”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BHIINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTO YPOBHS

Oyenka: 2 («HEYJOBIETBOPUTEITHEHOY)
Onucanue XapakmepucmuKu 6blNOJIHEHUA 3SHAHUA. Pa60Ta HE BBIITIOJIHEHA HNJIX BBIIIOJIHCHA
NpEUMYIICCTBCHHO HEIIPABUIIBLHO

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy
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