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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn
Bnageney NaHckana W.W.
Pa3zpaboTunk T — R3db6324d-Lanskyall-6f410db0 U.N. Jlauckas
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB w 3 = Ceenennn o enagensue L3N M3K A C
00pa3oBaTCIbHOU i) Bragenel, OmuTpues A.C. T
IporpaMmael * MOl ¢ WaeHTHKaTop R8d0ce031-DmitriyevAS-aaaeae? HMI/ITpI/ICB
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w 2 = Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH o o '_M!' Bnageney, My3unHa H0.10. IO.IO.
BLIHyCKaIOH_[eI/I Kaq)e[[pOI/I * Mol WaeHTudHKaTop ReB6e9a56-Puzina-4d2acadl Hy3HHa




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 CniocoGeH ucmoib30BaTh 0a30BbIE 3HAHUS €CTECTBEHHOHAYYHBIX AUCITUIUINH B
po(hecCHOHATTLHOM e TENIbHOCTH, TPUMEHSTh METO/Ibl MATEMAaTUIECKOTO aHAIHM3a
MOJICTTUPOBAHUSI, TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOIO UCCIICI0BaHUS
NJI-5 Vcionb3yeT OCHOBHBIE 3aKOHBI XUMUH, KJIACCU()UKAIINIO U CBOWCTBA, B TOM YHUCIIE
3aKOHOMEPHOCTH SIACPHBIX MPEBPAILICHUN

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. l'anpBannyeckuit anemMeHT. DnekTponus. Koppos3us meramiosy. 3amura 1a00paTOPHBIX
pabort no pazaeny 4 (KourponbHas padbota)
2. Omnpenenenne pH PacTBopoB 3:1eKTponuTOBY. 3amuTa 1abopaTOpHBIX paboT Mo pa3aeny 3
(TectupoBanue)
3. IIpocTpancTBEeHHAs! CTPYKTYpa MOJIEKYI U KOMIUIEKCHBIX COeIMHEHUH. 3amura
naboparopHbIX padoT no paszaeny 1 (TectupoBanue)
4. Xumnueckas TepMoinHaMuka. PapHoBecre. KuHeTnka XMUMUUYECKUX peakiuit». 3ammura
naboparopHbIX padoT no paszaeny 2 (KontponbHas padbora)

BPC aucuunjavHbl

I cemectp

Beca KOHTpOIBHBIX MepOnpUITHIL, Y0

HNunekc KM- | KM- | KM- | KM-

Paznen qucuuImmHb KM: 1 2 3 4

Cpox KM: 4 8 12 15

Crpoenue atoma. [lepnoandeckoe u3MeHEeHHE CBOMCTB AJIEMEHTOB U
UX coenuHeHn. XUMHUUYeCcKas CBI3b.

[TpuHIMIIBI POPMUPOBAHUS DIEKTPOHHON CTPYKTYPHI AaTOMOB.
[IpoTOHHO-HEUTPOHHAS TEOpHUsI aTOMHOTO sAzpa. EcTecTBeHHast

pannoakTuBHOCTD. [leproauueckas Tabnuila SI€MEHTOB. *
ITeproanueckoe N3MEHEHUE CBOMCTB AJIEMEHTOB U UX COEAMHEHUN
Xumunueckas cBsi3b. MeTObI ONPEEIIEHNs TPOCTPAHCTBEHHON
CTPYKTYpbl OPraHU4eCKHX U HeopraHndeckux Mosekyi. CTpykTypa +

1 CBOMCTBA KOMILJIEKCHBIX COCI[HHeHI/II‘;I. CBoiicTBa BCIICCTB B
Pa3InYIHBIX (1)I/ISI/ILIGCKI/IX COCTOSTHHUAX

O6H_[I/IC 3aKOHOMCPHOCTU XUMHNYCCKUX IIPOLCCCOB. 3HCpFCTI/IKa u
KHHCTHKA ITPOLECCOB.

OO111e 3aKOHOMEPHOCTH XMMUYECKUX MPOLIECCOB. DHEPreTHKa 1
KMHETHKA MPoLeccoB. 3aKOHBI TepMOAMHAMUKH. KuHeTnka +
XUMHUYECKHX peakiuii. O01me 3aKOHOMEPHOCTH SJIEPHBIX PEaKIHii.




PaBHOBecHOE cocTostHuE TIpotieccoB. CIOCOOBI CMETIEHUS
paBHOBECHUS

PactBopsl. Bonopoansiit mokaszarens cpeasl pH.

PactBopsl. lucniepcHbie cuctembl. O01Me CBOWCTBA pacTBOPOB.
BojHbIE pacTBOPEI 2JEKTPOIUTOB. XUMUYECKUE PABHOBECHS B
pacTBOpax AMEKTPOJUTOB. BogopoaHslii mokaszarens cpeasl pH

DIEKTPOXUMHUECKUE MPOIECChl. XUMHUECKUE HCTOYHUKH TOKA.
Onekrposin3. Kopposusi METauioB 1 3amura OT KOPPO3uH.

3aKOHOMEPHOCTH MPOTEKAHUS SJIEKTPOXUMHUECKHUX MPOIIECCOB.
[ToTeHManbl METAJUIMUYECKUX U FA30BBIX 3JIEKTPOIOB. DIIEKTPOIU3 U
ero npuMeHeHne. XMMHUECKHEe UCTOYHUKHU TOKa

Knaccudukanus KOppo3nOHHBIX MTPOLIECCOB. XUMUYECKas,
ANEKTPOXUMUYECKasi U OMOXUMUYECKasi KOPPO3usl. 3alluTa METAIIJIOB
OT KOPpO3UH

Bec KM:

20

30

25

25

$06m1as yacts//I1s1 MPOMEKYTOIHON arTecTanuud




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 pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE

OIlK-1 N-Sorx-1 Hcnonw3yet | 3HaTh: [IpocTpaHcTBEHHAs CTPYKTYpa MOJIEKYJ U KOMIUIEKCHBIX COEMHEHUH.
OCHOBHBIE 3aKOHBl XHMMHH, | KIACCUPUKALUIO 3amura 1abopatopHbIX padot no pazzaeny 1 (TectupoBanue)
KJIaccU(UKAITUIO U | KOPPO3UOHHBIX MIPOLIECCOB, | XUMHUUYECKasi TepMouHamuKa. PaBHoBecue. KuHeTnka XuMH4eCKUX
CBOWCTBAa, B TOM 4YHCJE | CIIOCOOBI 3aIUThI METAJUIOB | peakuuit». 3amura 1abopaTopHbIX padoT no paszzeny 2 (KontponbHas
3aKOHOMEPHOCTH  SJIEPHBIX | OT KOPPO3HH; pabota)
HpeBpaleHuH OCHOBHBIE 3aKoHOMepHOCTH | Onpenenenue pH PacTBopoB asiekTponuTosy. 3amuTa 1a00paTOPHbIX

MPOTEKAHUS U CIIOCOOBI
IPUMEHEHHUS
ANIEKTPOXUMUYECKUX
MIPOILIECCOB B SHEPIETUKE;
oO111e cBONCTBA pacTBOPOB,
B TOM YHCJI€ CBOWCTBA
BOJIHBIX PacCTBOPOB
3JIEKTPOJIMTOB, PABHOBECHBIE
MIPOIIECCHI B PacTBOpax
JIEKTPOJIUTOB,;

o011re 3aKOHOMEPHOCTH
XUMUYECKHX SIBICHUM,
OCHOBHBIE 3aKOHBI XHMHU;
KJ1acCU()UKALIMIO U CBOIMCTBA
XUMHAYECKHUX JIEMEHTOB U
UX COCTUHEHUH, B TOM YHCIIe
o0111e 3aKOHOMEPHOCTH
SJICPHBIX MPEBPAIICHUH,
XFMHUIO PATMOAKTUBHBIX

pabort no pazaeny 3 (TectupoBanue)
lanpBannyeckuit aneMeHT. Dnektponu3. Kopposus meramioBy. 3ammura
naboparopHbIx padoT 1o pasnerny 4 (KonTposnbHas padoTa)




BEIIIECTB;
OCHOBHBIE 3aKOHBI XMMHUH,
KJIACCU(UKAIIUIO U CBOMCTBA
XUMHUYECKHX 3JIEMEHTOB U
UX COCTUHEHUH, B TOM YHCIIe
o0111e 3aKOHOMEPHOCTH
SIIEPHBIX IIPEBPALCHUN,
XUMHUIO PAJUOAKTUBHBIX
BEIIIECTB;

YMersb:

MIPOBOJIUTH SKCIIEPUMEHTHI
10 33JaHHOM METOJHKeE,
oOpabaThIBaTh U
aHAJIM3UPOBATh M1OJTyYCHHbIE
pe3yIbTATHI C
[IPUBJICYEHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYeCKOro anmnapara
JeNaTh XUMHYECKHE,
TEePMOJIMHAMUYECKHE,
ANIEKTPOXHUMHUYECKHE
pacueTsbl, 1eyaTh
0000111eHNS1, CPaBHUBATD,
aHaJM3UPOBATh PE3YyJIbTATHI,
YCTaHABJIMBATH B3aUMOCBSI3b
MeXy (HU3HKO-
XUMHAYECKHMH U SIIEPHBIMA
CBOWCTBaMM BEIIECTBA,;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. IIpocTpancTBeHHasi CTPYKTYpa MOJIEKYJI H KOMILIEKCHBIX cOeJMHeHMIl. 3ammTa
JIa0opaTOpHBIX padoT mo pasgeny 1

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBegeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS 1O BapuaHTaM
TECTa Ha IIPAKTUYECKOM 3aHATUHU

Kpartkoe cogep:xkanue 3aiaHuA:
Pabora opueHnTHpOBaHa Ha TPOBEPKY 3HAHHIA B O0JIACTH CTPOCHHS AaTOMOB, CTPYKTYPBI

MOJICKYJI 1 KOMIIUICKCHBIX COCI[I/IHGHI/Iﬁ

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI XHMHH, 1. Kpatkas snekTpoHHast KOHQUrypaius 3IeMeHTa cepa
KJaccu(UKaMil0 M CBOWCTBa S
XUMHYECKUX JJIEMEHTOB U HX 1)...3s13p4
COCIMHEHUH, B TOM YHUCIIEC 0O0IIne 2)...3s13p5
3aKOHOMEPHOCTHU SIIEPHBIX 3) ...3s23p4
MIpEBpAIlCHHH, XUMUIO 4) ...3s23p6
paZlOaKTUBHBIX BEIIECTB; Otger 3
2.Bo3moxHBIC BaICHTHOCTH d1eMeHTa (hocdop P
1) B=1; B*=5
2) B=3; B*=5
3) B=3;B*=45
4) B=0; B*=5
Otser 2

3.Kpatkas snexTpoHHast KOHQUrypanus J1eMeHTa
Maprasen Mn

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

4.Bo3MO’KHBIE BAJIGHTHOCTH 3J1eMeHTa KobainsT Co

1) B=0; B*=2,34,5

2) B=2; B*=5

3) B=3;B*=24,5

4) B=3; B*=5

Otser 1

5.IIpocTpancTBeHHas KoHpHUryparus Mmoiekynsl MnCl2
1) yrioBas

2) JuHedHAas

3) TeTpasap

4) NI0CKUM TPEYrONbHUK

Otser 2

6.I1poctpancTBenHas koHpurypanus mosexyiasl SiCl2
1) yraoBasi




2) nuHeWHas

3) TeTpasrap

4) TpUroHaNIbHAS MUPAMHUIA

Otser 1

7 IlpoctpancTBenHas KoH(UTypalus MoeKkyibl ShH3
1) yrioBas

2) TUIOCKHI TPEYTOJbHHK

3) TeTpasap

4) TpUroHaJibHasi MUPaAMHIA

Otger 4

8.Ipu obpazoBanmu Moiekyasl SiCl4 mpoumcxoaut
rudpuI3aIms

1) sp3

2) s2p2

3) dsp2

4) rubpuan3anuu HET

Otser 1

9.I1pu obpazoBanuu mosiekyiabl ASCI3 mpoucxomur
rUOpUIU3aIHs

1) sp3

2) s2p2

3) dsp2

4) rudpuan3anum Het

Otser 4

10.ITpu oOpazoBanuu moinekysbl TIBr3 mpoucxomur
TUOpUIU3AIIS

1) sp3

2) dsp.

3) sp2

4) rubpuau3anuy Het

Ortser 3

11.KommuiekcooOpazoBaTeneM B COEJMHEHUN
[Cu(NH3)4]SO4  sBnsiercs

1) Cu.

2) NH3.

3) SO42-

4) Cu2+

Otger 4

12 .KommiekcoobpazoBarensb B coequnennn K[CoCl4]
UMeeT 3apsi

1) +2

2) +1

3) +3

4) -1

Otser 3

13.Kommiekcoobpa3zoBaTelib B COSTMHEHUN
[V(NH3)5SNO2]Br2  umeer 3apsin

1) +4

2) +2

3) +3

4) +5

Ortser 3




14.1Tpu 06pa3oBaHNU KOMITJIEKCHOTO HOHA
[Re(CN)6]2- mnpowucxoaut rubpuar3anus
1) dsp3

2) d2sp3

3) sp3d2

4) rubpuausanuu HeT

Otser 2

15.IIpocTpancTBeHHAs KOH(PHUTYypaHs KOMIUIEKCHOTO
HOHA

[SnF6]2-

1) okTarap

2) TMJIOCKUU KBajpaT

3) TeTpadap

4) TpuroHasibHasi MUPaMUJIa

Otser 1

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-2. Xumnueckasi repmoanHamMuka. PapaoBecue. KnHeTnka XMMU4eCKHUX peakuii».
3amuTa J1a00paTOpPHbIX padoT no pasaeay 2

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaboTa BBINONHSAETCS MO BapuaHTaM
OMJIETOB HA MPAKTUUYECKOM 3aHATHUU

Kparkoe conepxxanue 3agaHus:
Pabota opueHTHpoBaHa HAa 3HAHKWE OOUINX 3aKOHOMEPHOCTEW XMMHYECKUX SIBJICHHI, 3aKOHOB
XUMHUYECKON TEPMOJIMHAMUKH, SHEPreTHYeCKUX 3()h(PEKTOB XUMHUUECKUX PEAKLUH, YCIOBUNA U
3aKOHOMEPHOCTEN XMMUUECKOI0 PABHOBECHS, MEXAaHU3MOB U 3aKOHOB IIPOTEKAHUS
XUMHUYECKHX PeaKIuii

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerp:  ngenaTtb  XMMHYECKUE, 1.Ilpu cmemmBanuu ra3oB A u B B cucteme  A(r) +
TEPMOJIMHAMHUYECKUE, B(r) = C(r) + D(r) ycraHOBUJIOCh paBHOBECHE IPHU




IIEKTPOXHUMHUYCCKHE pacuersl,
nenatb O0O0OOIICHHs, CPaBHHUBATH,
AHAIM3UPOBATH PE3yJIbTaThI,
yCTaHABIIMBATh B3aHMOCBS3b

MCKOY (1)I/I3I/IKO'XI/IMI/ILICCKI/IMI/I u
AACPHBIMU CBOMCTBaMH BCIICCTBA,

cnenyromux KoHIeHTpanusax: cA = 0,5 monb/n u ¢C =
0,2 mons/n. Koncranta paBHoBecusi Kc paBHa 4.10—2.
Haitaute ncxoaHpie KOHIEHTpALMK BelecTB A 1 B ipu
YCIIOBHH, YTO MPOAYKTHI OTCyTcTBOBaNU. OTB. 0,7; 2,2
2.Xumun4yeckas peakuusi A — 2B mportekaer ¢
KoHcTaHTou ckopoctu K =10-4 c-1. Paccumraiite Bpems,
3a KkoTopoe npopearupyet 90 % HUCXOTHOrO BELIECTBA,

€CJIM HavaJibHasl KOHIICHTpaIus Obuta paBHa 1 MOJIB/.
OTB.6,4 yac

YMeTn: IMPOBOAUTL 3KCIICPHUMCHTEL
o 3a/IaHHOM METO/IHKE,
oOpabaTbiBaTh W aHAIM3HPOBATH
HOJTy4YCHHBIC pe3yNbTaThl c
HPUBJICYCHUEM COOTBETCTBYIOLIETO
MaTeMaTH4eCKOro anmapara

1.BO3MOXHO 711 cCaMOIIPOU3BOIbHOE IPOTEKAHUE
peakmuu H2(r) + 12(x)=2HI(r) mpu temneparype 400 K
Y CTAaHJAPTHBIX COCTOSIHUAX KOMIIOHEHTOB?
Paccuuraiite ctangapTHyto sHepruto [ m60ca peakiuu.
OTB. -6,24 x/J[>/MOIB-TIpOIIECC TPOTEKAET
CaMOIIPOU3BOJILHO B MPSMOM HAINPaBICHUH.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnonerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHUE NIPEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBHIOJIHEHO

KM-3. Onpenenenne pH PacTBopoB 3/1eKTPOIUTOBY. 3aMTa JJA00pPaTOPHBIX padoT

1o pasaeiay 3

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHUs1 KOHTPOJIbHOIO MeponpusTusa: PaGora BhINoONHsSETCS MO BapUaHTaM

TCCTA Ha MTPAKTUYCCKOM 3aHATHU

KpaTlcoe CoA€cpKaHME 3alaHUA:

PaGora OpUCHTHPOBAaHA HA 3HAHUC O6H_[I/IX CBOICTB pacTBOPOB, B TOM YUCJIC CBOMCTB BOJHBIX
PacTBOPOB BJICKTPOJIMTOB, PABHOBECHBIX ITPOLECCOB B PACTBOpPAX BJICKTPOJIMTOB.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: o01me CBOIICTBA
pacTBOpPOB, B TOM YHCIIE CBOWMCTBa
BOJIHBIX PAcTBOPOB 3JICKTPOJHUTOB,

1.BonopoiHbIii MOKa3aTellb Cpeibl BOJHOTO pacTBOpa
anekrpoiura 0,01 M NH40H (Kn=1,79.10-5)
paBeH

10




pPaBHOBECHBIE TIPOIIECCHI
pacTBOpax AJIEKTPOJIUTOB,;

B

1) 10,63 — cpena meaouHasi

2) 3,37 — cpena kucnas

3) 10, 63 — cpena kucnas

4) 3,63 — cpena mienovHas

Otger 1

2.BoiopoiHbli TOKa3aTelb CpeAbl BOJHOTO pacTBOpa
anekrpoiura 0,01 M LIOH (yi =0,92) pasen

1) 11,96 — cpena kucnas

2) 2,02 — cpena kucnas

3) 11,96 — cpena mesouHas

4) 2,02 — cpena menodHas

Otser 3

3.AxtuBHOCTh HOHOB H+ n OH-

B BoAHOM pactBope ¢ pH=4,6 mpu 298 K paBHa

1) aH+=4.10-10; aOH-=4.10-10, mous/n

2) aH+=2,51.10-5; aOH-=4.10-10, moJb/a

3) aH+=2,51.10-5; aOH-=2,51.10-5 , MoJb/1

4) aH+=4.10-10; aOH-=2,51.10-5, moib/n

OtBet 2

4.BoopoHbIi MOKa3aTeb Cpelibl BOJHOTO PacTBOpa
anekrpoiura 0,05 M HNO3 (yi =0,88) pasen

1) 12,64 — cpena mienodHas

2) 1,36 — cpena kucjaas

3) 12,64 — cpena kucnas

4) 1,36 — cpena nienouHast

Otser 2

5.Boaopoanblil moka3aresnb cpelibl BOJHOTO PacTBOpa
anektpoaura 0,050 M CH3COOH (Kn=1,75.10-5)
paBeH

1) 10,97— cpena menouHast

2) 3,03 — cpena mienouHas

3) 10,97 cpena kucnas

4) 3,03 — cpena kucaas

Otger 4

6.Boansiii pactBop H2CO3 umeer pH=4,52 npu
MOJISIPHOM KOHIICHTPAIIMU PacTBOpa

1) 0,002 moub/n

2) 0,08 moub/m

3) 0,05 momw/n

4) 0,034momn/n

Otger 1

7.Boansiii pactBop Ba(OH)2 umeer pH=11,3 (gOH- =
0,965) ipu MOJIAPHOI KOHIIEHTPAIIMH pacTBOpa

1) 0,002 momb/a

2) 0,001 moab/a

3) 0,05 momnb/n

4) 0,005 moms/n

Otser 2

8.BoopoHEIif ToKa3aTesh cpebl BOJIHOTO pacTBOpa
anekrposnura 0,05 M pactBopa KOH npu BBeneHuu B

Hero 0,05 moae/n KCI coctaBut
1) 2,4
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2) 10,5

3) 12,6

4) 5,6

Otser 3

9.Konnenrpanus Boanoro pacrsopa FeCl3 ¢ pH=3,0
COCTaBIISIET

(Kn,3, Fe(OH)3 =1,35.10-12)

1) 0,056 momnb/n

2) 0,028 mosb/n

3) 0,001 mouan/a

4) 0,114 momas/n

Otser 3

10.Bonopoansblil moka3aresb CpeJibl BOAHOTO pacTBOpa
anekrpoiura Al2(SO4)3 ¢ kounenrpanueri 0,25
MOJIB/JT COCTaBJISIET

(Km,3, AI(OH)3 =1,38.10-9)

1) 4,4

2) 10,8

3)7,0

4) 2,6

Otger 4

3HaTh: OCHOBHEBIC 3aKOHOMCPHOCTHU
IMPOTCKAHHA u CII0COOBI
MMPUMCHCHUA OSIICKTPOXUMHUYCCKUX
IMpOoucCCOB B OHCPI'CTHKCE,

1.Peakuus cpensl BogHoro pactopa Ca(OH)?2 ...
1) meaouHas

2) kucnas

3) HelTpanbHas

Otser 1

2.Peaknuus cpenbl BojgHoro pacrsopa CaSO4 ...
1) menouHas

2) Kucnas

3) HelTpaabHas

Otser 3

3.Peakuust cpenst BogHoro pactBopa CaCO3 ...
1) meaouHas

2) kucnas

3) HeiTpabHas

Otser 1

4.Peakuus cpenbl BogHoro pacteopa FeCl3 ...
1) menounas

2) KucJaas

3) HeiTpabHas

Ortser 2

5.Pacniosnioxute BelecTBa mo Mepe yMeHblenus pH ux
BOJIHBIX PaCTBOPOB OJIMHAKOBOM KOHIICHTPAIMH
1) Pb(OH)2 — KOH — HI — NaCl - HCOOH

2) KOH - Pb(OH)2 - NaCl - HCOOH - HI

3) KOH - HI — NaCl - Pb(OH)2 -HCOOH

4) Pb(OH)2 — NaCl — HCOOH- KOH — HlI
Otser 2

Onucanune MKAJbI OIlCHUBAHUSA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBIMIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIIIOIHEHO

KM-4. I'anabBanun4yeckuii 3jeMeHT. Jiektposu3. Koppo3us merauios». 3amura
J1aDopaTopHBIX padoT no pasjaeny 4

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BbINOJIHSAETCS 1O BapuaHTaM
OMJIETOB HA IPAKTUYECKOM 3aHATUU

Kpartkoe cogepxanue 3a1aHusi:
Pabora opreHTHpOBaHA Ha H3yYEHHE OCHOBHBIX 3aKOHOMEPHOCTEH MPOTCKAHMS
ANEKTPOXUMHUUYECKUX MPOIIECCOB B DHEPTE€TUKE, N3YUCHHE KIIaCCU(UKAIIMHU KOPPO3UOHHBIX
MIPOIIECCOB U CITOCOOOB 3aIIUTHI METAJIOB OT KOPPO3UU

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: KJIaCCU(PUKALUIO 1.Paccunraiire 9/IC snemenrta, B kotopoM npu 298 K
KOPPO3UOHHBIX MPOLIECCOB, YCTaHOBWJIOCh PaBHOBECHE:

CIOCOOBI 3aIUTHI METAIIOB OT Zn + Sn2+ =7Zn2+ + Sn npu aKTUBHOCTH MOHOB IIMHKA
KOppO3HH; 0,0001 momnb/n, , akTUBHOCTH HOHOB oJsioBa 0,01

MoJib/11. CocTaBbTE ypaBHEHUS JIEKTPOIHBIX
nporeccos. OtB. 0,686 B.

2..Paccuuraiite Bpemsi, HEOOXOIUMOE IS TOay4ueHus 1
KT METAJUTMYECKOTO HATPHs HA YTOJIbHBIX DJEKTPOIAX
anekTposnzom paciuiaBa NaOH mipu Toke, papHom 2500
A ¥ KaTOJHOM BBIXOZOM I10 TOKY, paBHOM 85%. OTB. 24
MUH.

3.0mnpenenute BO3MOKHOCTD JIEKTPOXUMUYECKON
KOPPO3UHU U3JENUS U3 YTIEPOAUCTOM CTa B pacTBOpE
anekrponuta 0,1 M FeCl2 npu remnepatype 25 0C npu
napuuaibHbIX AaBieHusx razos pH2 =0,1 atm; pO2=0,9
aT™. Hamummmre ypaBHeHUS aHOTHOTO M KaTOJTHOTO
npoueccoB. OTB. Koppo3usi BO3MOKHA C KHCIOPOIHOM
E>=1,37(02/ Fe) ; 0,247 B (H+/Fe) u Bonopoanoii £3
=0,247 B (H+/Fe) nenomnsipu3zanmeit

3HaTh: oOOmIMEe 3aKOHOMEPHOCTHU 1. PaBHOBECHBIN NOTEHIMAT MEAHOTO JIEKTPO/Ia IPU
XUMHUYECKHUX SIBJICHHUN, OCHOBHbBIE 298 K B pactBope ero conu Ep Cu2+/Cu=+ 0,248 B;
3aKOHBI XUMHUH; KJIACCU(DUKALIUIO U PaccunTaiite akTHBHOCTh HOHOB Cu2+ B pacTBOpe
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CBOMCTBA XMMHYECKHX DSJIEMEHTOB anektposurta. OtB. 0,001 Momb/m.
U UX COCJUHEHUN, B TOM YHUCIE
o0me 3aKOHOMEPHOCTH SITEPHBIX
IIPEBPALLCHHUI, XUMHUIO
PaAOAKTUBHBIX BEIIECTB;

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHUE JUISI PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.B ranpBaHMYECKOM 3JIEMEHTE MPOTEKAET TOKOOOPA3yIoIas peakius

Fe + 2Ag+ = Fe2+ + 2Ag

Hanumure ypaBHeHUs: aHOIHOM U KaToAHOM noiypeakuuii. Paccuntaiite 9/C nanHoro
3JIEMEHTa JJId aKTUBHOCTEN noreHnuanonpenesonux nonoB 0,001 u 7=298K. Paccuuraiite
Macchl BELIECTB, KOTOPBIE NIPETEPIIEBAIOT IIPEBPALLEHUE HA KaTo/e U aHoje I'D mpu ero
paspsze Tokom 2 A B Teuenue 1,5 yacoB npu Beixoze 1o Toky 100 %.

2. PaccuuraiiTe KOHCTaHTy paBHOBecHs 3TOM peakuuu 11.1 mpu 298 K aBymst criocobamu.
Hanummre Beipaxenue 11t Ke. Kak MeHsieTcs BBIXO/ IPOAYKTOB C POCTOM TeMIepaTyphi?
3. Paccuuraiite pH 0,001 M BogHoro pactBopa AgNO3. Hanumure ypaBHEHUs peakiuu
TUAPOIIN3A MO0 BCEM CTYMEHSM. Y CHIIUT WM OCIIa0UT TUAPOIIN3 J0OABICHHUE B YKa3aHHBII
pacTBop a) BoAbl, 0) monuxenue T?

4. HanummTe npoueccsl, UAYIIHe MPU IEKTPOXUMUYECKON Koppo3uu Fe- muacTunbl B
pactBope KNO3 . CkosbKko rpaMMOB METaJUIa Pa3pyLIUTCs, €CIM Ha KaTOJAHbBIX YyU4acTKax
BBIJICTUIIOCH 1,1MI1 BOIOpoAa ¥ MOTJ0TUIOCH 22,4 M1 Kuciiopoaa?

5. Hanumure ypaBHEHUS peakuMii, UAYIIMX IPU IPUIMBAHUU K pa30aBI€HHOMY pacTBOPY
AgNO3 u30bITKa BOJHOTO pacTBopa amMmmuaka. Kakoit Mmexanusm o0pa3oBaHUs CBSI3EH,
CTPYKTypa U CBOWCTBa 00pa30BaBIIETOCs] KOMIIJIEKCHOTO HOHA?

IIpoueaypa nposenenus

[TpoBoauTCs B mUCbMEHHOU (popme mo OmiieraM B BUJAE MOATOTOBKH U M3JIOKEHUS Pa3BEPHYTOTO
OTBETa

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDI

1. Komnerenuunss/Muankarop: 1J{-Sonk-1 Vicnonb3yeT 0CHOBHBIE 3aKOHBI XUMUH,
KJIacCU(UKALMIO M CBOICTBA, B TOM YHCJIE 3aKOHOMEPHOCTH SJICPHBIX MPEBpaIIEeHUI

Bomnpocel, 3axanus
1.Ha ocHoBanuu pacuera snepruu ['u66ca nporecca: CuO(k) + HCl(p) = CuCl2(p) + H20(x)
ClIeaiTe BHIBOJ O TOM, 3amuiiaet M okcny; CU MeTaJuTMYeCcKyIo JeTajlb OT BO3CHCTBHUS
KHUCTIOTHI B YCIIOBUSIX, OJIM3KUX K CTAaHJAPTHBIM.
2.Paccmotpurte anekTpoxumuueckyro kopposuto Fe B 0,1 M pactBope HCI. Tlpennoxure
AHOJIHBIC U KaTO/HBIE MOKPBITUS JUISI JAaHHOTO MeTaia. PaccunTaiite Maccy pacTBOPUBIIETOCS
IIOKPBITHS, €CIIA IIPU 3TOM BbLAennnoch 22,4 min H2 u mornotunocs 4,8 mur O2.
3.Paccumnraiite Hepruro aktuBaiun Ea mporecca okucnenus Cu , eciu Mpy MOBBIICHAH
temriepatypsl ot 30 10 800C ckopocTh peakiuu Bo3pocia B 800 pas.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1 .Hanumure smekTpoHHbie GOpMyITbl aToMOB, oOpa3yronux mojekysasl Cl2 , GeCl2 , CoCI2 .
[Tokaxkute MexaHu3M 00pa3oBaHMsl YKa3aHHBIX MOJIEKYJI, ONPEACTUTE MOJIIPHOCTD KaX 101
MOJIEKYJTBI
OTBeTsI:
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Hcnonws3oBatek Tabmuily MeHaeneesa sl HAMCAHUS SICKTPOHHBIX GOPMYI TIEMEHTOB,
MpaBuJia ONpeeNICHUS] BAJIGHTHOCTH 3JIEMEHTOB, ONIPENEISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [0 METOY BaJIEHTHBIX CBA3€EH, NOJIIPHOCTD CBA3EH U MOJIEKYII, [TpaBUIIa
oTpezieNIeHuUs] CTPYKTYPBI U CBOMCTB KOMILIEKCHBIX COETMHEHUI

Bepnwsrii otet: Cl...3S23p5; Ge...4S24p2; Co...3d74S2; monekyna Cl12—mnuHeiinas,

HenoJigpHas; Moje-kyna Gel2—yrnoas, nonsipuas; mosiekyna Col2 --- nuHeiiHasi,

HENoJIsIpHasl.
2.Paccuuraiite pH pactopa 0,03M H2SO4 . bynet nmu npoTekaTs Mpoiece TuApoIn3a COJIH,
obpa3oBanHoii B3aumojeiicteuem NH4OH u H2SO4 ? Hanummre ypaBHEeHHE mporecca
TUAPOIIN3a, AaiiTe KauecTBeHHYIO o1leHKy pH pactBopa comu. Kak 6yzaer usmenstoes pH
pacTBOpa COJIM IIPU YBEIMUYEHUN KOHIIEHTpALUu?

OTtBeTsI:
Hcnonp30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOIUTOB ISl pACUETOB BOJIOPOAHOIO
MOKa3aTeNH CPEeJibl.

Bepngiii otBet: pH=1,3; NH4+ + H20 < NH40OH + H+; pH < 7, cpena xucnas; npu

yBEJIMYEHUH KOHIIEHTPA-1IUU COJIU cpefia cTaHeT Oosiee Kucioid, pH ymeHbImures.
3.Kuneruka peakuuu nepporo nopsjaka A(r) — 2B(r) u3yudanachb MAaHOMETPUUYECKUM
MetosioM. HauanbHoe cocTtosHue cuctemsl — BeecTBO A ¢ gapienreM 40 klla. Yepes 11,5
MUH 00111e€e JaBjeHue B cucteMe yBennamiiochk 10 60 klla. Paccunraiite KOHCTaHTY CKOPOCTH
peaxkuu

OTBeTHI:
OO61re 3aKOHbI XUMUYECKOW KUHETUKH, 3aBUCUMOCTh CKOPOCTHU PEAKIIMH OT KOHIIEHTPAIUH
pEeareHToB, 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT TEMIIEPATYPHI.

Bepmnsriii otet: 0,001 c-1
4.B rereporennoii cucreme Si (k) + 2H20 (1) « SiO2 (x) + H2 ( T ) npu 3aganHO#i
TEeMIepaType yCTaHOBUIIOCH paBHOBecue ¢ koHcTanToit Ke=0,1. Omnpenenute paBHOBECHbBIE
koHueHTpauuu H20 u H2,ecnu B Havasne peakuuu B peakrope o0bemoM 20 11 Haxoauiock 18 T
MapoB BOJIbI

OTBeTHI:
3aKOHBI XUMUYECKOW TEPMOJMHAMUKY JJIsl TPOBEACHUSI TEPMOXUMHUYECKHUX PACYETOB,
PaBHOBECHBIX IPOLIECCOB.

Bepwwsiii otet: 0,04 monw/m; 0,01 Mons/n
5.Kakue peakuuu 6yayT UMETh MECTO Ha HEPACTBOPUMBIX IPapUTOBBIX NEKTPOAAX NPU
anekTponuse a) paciiasa CaCl2 , 6) BogHoro pactBopa CaCl2? Hanuimmre ypaBHeHUsS
MIPOIIECCOB HA AJIEKTPOIax JJisd ciydaeB a) U 0). CKOIbKO BpeMeHU OTpeOdyeTcst st
BBIJICTICHHS HAa KaTO/e BEIECTBA, MacCOi 4 T MpH MpoTekaHuu Toka 1 A ams ciydaeB a) u 0)?

OTBeTHI:
3aKOHBI 2JEKTPOXUMHUUECKHUX Mpo1eccoB: ypaBHeHne HepHera, 3akoH Dapanest.

Bepwnsiit otBeT: a) 5,36 4; 6) 107,2 u.

II. Onucanue wikanvt oueHuganus

Ouyenka: 5
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BBIMOIHEHA B paMKax "TPOIBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYIUPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepualia ecth He3HAUUTEIbHBIC
HEIOCTATKU

Oyenxka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu 6vlnoinenus 3Hanus: PaboTa BeINoHEHA B paMKax "moporosoro"
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCH YIITyOJIEHHOTO YPOBHS

Ouenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabora He BBIIOJIHEHA WIN BBITIOTHEHA
MPEUMYIIIECTBEHHO HEMPABUIBLHO

1I1. IIpaguna évicmaegnenus umo2o80i OYeHKU no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM M aTTECTALIMOHHOM COCTaBIISIFOIIMX.
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