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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-3 PactBops anekrponutoB. (Kontposbnas padora)




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:

3aruiaHupOBaHHbBIC PE3YJIbTATH OOYUYECHUSI O JTUCIUTIIIUHE

Bomnpockl/3aganust 1jsi IpOBEPKU

3HaTh: 06I_I_II/Ie 3aKOHOMCPHOCTH XHMHUYCCKUX SIBJICHUN U
mponeccos, OCHOBBI XUMHUYCCKOH TCPMOANHAMHKH,
IMPHUHIMUIIbI TCPMOIUHAMUNYICCKHUX pacuycToB, OCHOBHBIC
KMHCTUYCCKHEC 3aKOHbI, MPUHIHUIILI KHHETHYCCKUX PACUCTOB

1.Kpatkas snexkTpoHHas
KOH(UIypauus 3J1eMeHTa
cepa S

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

2.B03MOXHbIE BaJICHTHOCTH
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 a1nexTpoHHas
KOH(UTrypanus 3J1eMeHTa
Maprasen Mn

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

4.ITpocTpaHCTBEHHAA
KOH(UTYpaIis MOJIEKYIIbI
MnCI2

1) yrnoBas

2) JuHeiiHas

3) Terparap

4) MI0CKUM TPEYroIbHUK
Otser 2
S.IIpocTpaHcTBEHHAS




3amaHUpOBaHHBIE Pe3yabTaThl 00yUEHUs 0 JUCIUIUINHE Bonpocel/3aganust 1j1st IpoBepKH

KOH(UTypaIysi MOJICKYJIbI
SiCl2

1) yraoBas

2) nWHEWHas

3) Terparap

4) TpuroHajibHas MUpaMua
Otser 1
6.1IpoctpancTBeHHas
KOH(HUTypaIHsi MOJICKYJIBI
SbH3

1) yrnosas

2) TUIOCKHI TPEYTOJbHHK
3) Terparap

4) TpUroHaJbHAsl MUPAMHIA
Otger 4

7.11pu oO6pa3oBaHumn
mojekyibl SiCl4
MPOUCXOIUT THOPUAN3AIIS
1) sp3

2) s2p2

3) dsp2

4) rubpuan3any HeT
Otger 1

8.IIpu o6pazoBannm
mosekyssl ASCI3
MPOUCXOIUT THOPUAN3AIIS
1) sp3

2) s2p2

3) dsp2

4) ruOpuan3anu HeT
Otger 4

Onucanue MIKAJbI OLlEHUBAHUS

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

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuiu evinonnenus 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanusa: OleHKa "HeyJ0BIEeTBOPUTEILHO" BHICTABISETCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO




KM-2. XumMn4yeckasi TepMOAMHAMUKA U PABHOBECHE

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpoueaypa npoBegeHHsi KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS IO BapuaHTaM
Oum1eToB Ha 1a0OPATOPHOM 3aHATHUH.

Kpatkoe cogepxanue 3ajaHusi:
Pabota oprueHTHpOBaHA HAa 3HAHKE 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKUX SIBJICHUN
U IPOIIECCOB, OCHOB XMMUYECKOM TePMOIUHAMUKH, IPUHIIUIIOB TEPMOIMHAMHUYECKHUX
pacueToB; OCHOB KHHETHUYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH MPOIIECCOB, MPUHITUTIOB
KMHETUYECKUX PAcUeTOB.

KOHTpOJIbHLIe BOl'[pOCLI/l}a)IaHI/Iﬂ:

3aHHaHI/IpOBaHHHC PE3YJIbTAThI Bonpocm/sanaHI/m AJI1 IIPOBEPKU
06yquI/m IO JUCHUIIJIINHE

3HaTh: OCHOBHBIE 3aKOHbI XUMUH, 1.0npenenure o01acTh TeMIEpaTyp, IpU KOTOPBIX
KJacCu(UKaMI0 W CBOWCTBA BO3MOXHO CaMOITPOU3BOJIbHOE IPOTEKAHUE PEAKLIMHI
XUMUYECKUX DJIEMEHTOB MU HX C2H4(r)+H2(r)«C2H6(T) B mpsiMOM HamnpaBlieHUH MPU
COEIMHECHUH, B3aMMOCBS3b CTaH/IapTHOM COCTOSIHUH BCEX PEarceHTOB 0e3 yueTa
CTPOEHUS U CBOMCTB BELIECTB 3aBucuMocty DrHO u DrSO ot remneparypsl. [Toctporite

rpaduk 3aBucumoctu DrGOT=f(T).

2.C TOYKM 3peHHs] METO/1a MOJIEKYIISIPHBIX OpOUTaleH,
M300pa3uTe YHEPTETUUECKYIO TUarpaMMy MOJICKYIIbI WITH
rnoHa Ne2+, MpuBeIUTE CBI3BIBAIOIINE U PA3PHIXIISIONINE
opOUTANN U 3aIIOJHUTE KX 3eKTpoHaMu. OOoCHYHTE
BO3MOXXHOCTh WJIM HEBO3MOXKHOCTbH CYIIIECTBOBAHUS
MOJIEKYJIbl WJIM HOHA, YKAXKUTE MOPSAJIOK CBSA3H. Y KaXKUTE
MarHMTHbBIE CBOWCTBA (INaMarHeTU3M, apaMarHeTU3M)
MOJIEKYJIbl WJIM MOHA, €CJIH CYILIECTBOBAHUE YACTHIIbI
BO3MOXHO € TO4KH 3peHust MMO.

3.BeibepuTe 100y10 TEMIIEPATYPY U3 00JIaCTH
CaMOIIPOU3BOJIBHOTO MPOTEKaHUS pEeaKLIUN

CO(r) + H2 (1) « C(x) + H20(T) B ipsiMOM HampaBJICHUU U
paccumTaiiTe paBHOBECHbIE KOHLIEHTPAIMH Ia3000pa3HbIX
peareHToB, €CIM UX UCXOAHbIE KOHIIEHTPAIMK ObLIN
paBubl C(CO(r))=0,6 monb/n, C(H2(r))=1 mMons/n u
C(H20(1))=0,2 mons/n. [Ipennoxute criocoObt
YBEJIMYECHUS BbIXOJa NPOAYKTOB PUBEICHHOU
XMMHYECKON PEAKI[MU B COOTBETCTBUM C MPUHIUIIOM Jle
[Tarense.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu eoinonnenus 3uanusa: O1eHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B MTOJITHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BHICTaBISIETCS €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 "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJJaHuE BBIMIOJIHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIITOJIHEHO

KM-3. PacTBOpBI 2JIEKTPOJIUTOB.

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora
Bec konTpoabHoro meponpusitusi B BPC: 25
IIpouenypa mpoBeaeHUsi KOHTPOJIbHOTO MeponpusTus: Padora BBINONHSIETCS TO BapHaHTaM

OMJIETOB Ha J'Ia60paTOpHOM 3aHATHH.

KpaTKOC CoA€cpKaHHuE 3alaHUA:

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

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3yJIbTaThl
00y4eHUs 10 JUCIUIIHHE

Bomnpocel/3aganust 17t IpoOBEpKU

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. 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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