Mporpamma aucumnauHbl "Xumna"; 223200.62 TexHnyeckas couamka; npodeccop, a.H. (npodpeccop) Yesena B.B.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

||||||||

1504 ?

M )
“”J:l PCW i

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHocTn KPY
Mpodp. Munasapunos P.I".

" 20 r.

MporpamMma AUCLMNNANHBI
Xummng 62.6.5

HanpaeneHue nogrotoskn: 223200.62 - TexHnyeckas domsunka
[Mpodomnb NOArOTOBKN: HE NPEeayCMOTPEHO

KBanudomkauns BbinyckHvka: 6akanasp

dopma 0by4eHns: g4Hoe

S3blk 0B6y4eHMS: pyCcCKuit

ABTOop(bl):

Yesena B.B.

PeueH3eHT(bl):

COIMACOBAHO:

3aseqyowmii(as) kadenpoi:

[MpoTokon 3acenaHns kagoeapsl No or" " 201 _r
Y4yebHo-mMeToamn4eckas kommccust MIHctutyta cpmsvmm:

Mpotokon 3acenanuns YMK No oT" 201_r

PeructpaunoHHbiin No
KasaHb
2014

POHHEBE H
PCPITET

EMA KebY

‘UJ
FJ"]

DAE
PerucrtpaumnoHHbin Homep 18l vH H



Mporpamma aucumnauHbl "Xumna"; 223200.62 TexHnyeckas couamka; npodeccop, a.H. (npodpeccop) Yesena B.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 2 n3 8. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma aucumnauHbl "Xumna"; 223200.62 TexHnyeckas couamka; npodeccop, a.H. (npodpeccop) Yesena B.B.

Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodeccop) Yesena B.B. Kadenpa
HeopraHM4yeckom xmmmnm Xumudecknin MHCTUTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

2. MecTO oMcUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoOro o6pasoBaHus

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNEeTEHUNN:

B pesynbtate 0CBOEHUS ONCUMMINHBI CTYAEHT:
1. DONXeH 3HaThb:

- NOHUMATb, YTO XMMUA npencrtasndet coboi ONCUNMNTNHY, MHTErpuUpYytolyto OCHOBHblEe OOCTUXEHNSA
XNMN4eCKNX Hayk,, KOTopas aBNsaAeTCsA COCTaBHOW YaCTblO €CTECTBO3HAHUS U CNyXuTt HeO6XO,EI,I/IMOI7I
CTyneHblo ons yrny6neHHoro NOHMMaHN4A cneunanbHbIX XUMUYECKUX OUCLUUMNNNH.

-O6ﬂa,ﬂ,aTb TeopeTn4HeCKknMMn 3HaHNAMN 06 OCHOBHbIX 3aKOHaXx XUMUN, 3HATb obnactu NPUMEHEHUA
3TUX 3aKOHOB N NOHUMATb UX NPpUHUUNanbHble BO3BMOXHOCTH .

- OPUEHTUPOBATLCS B y4ebHOI, MOHOrPadoUYECKO, CNPaBOYHON 1 XYypHaNbHOW nnTepaTtype B
obnacTtu obuwei XuMun.

- npmoépecwl HaBblKW BbIMOTHEHWA I'IpOCTeI7ILIJI/IX XNMNHECKNX pacyHeToB N OCHOBHbIX NPpUeEMOB
paGOTbI C pa3/inyHbiMM KnaccamMmm HeopraHM4eckmnx sewecTB

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpy[0eEMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 3 cemecTpe.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas pabota oueHnaeTcs B 50
6annos, utorosas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCcTBO ANs AoMycKa K 3a4eTy
28 bannos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.2 CopepxaHvue oUCLUNMUHbI

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHble hopMbl 06yYeHUs

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOss yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMIUHBI U yueOHO-MeToauyeckoe obecrneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB
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Mporpamma aucumnauHbl "Xumna"; 223200.62 TexHnyeckas couamka; npodeccop, a.H. (npodpeccop) Yesena B.B.

MpuMepHbIe BONPOCHI K 9K3aMeHy:
MpuMepbl BUNETOB K KOHTPONbHBIM paboTam
KoHTponbHas € 1.

BapwaHT 1.

1. Hannwwute ANEKTPOHHY POpPMYyNy 1 HA OCHOBaHUN SJ'IeKTpOHHO-FI‘-Iee‘-IHOI7I CXeMbl ornpenennte
BO3MOXHbI€ BaNIleHTHOCTK 3NneMeHTa @75.

2. Hanuwwute peakummn nonyyeHuns, Ha3BaHusi U oopMynbl BCEX conelt, obpasyrowmxcs npu
B3avmogerncTeum rugpokcuaa tannua(lll) ¢ yronbHoin KMcnoTo.

3. OnpegenuTe, NOATBEPAMB PACHETOM, BO3MOXHO N npoTekanue npu 500 n 10000K cneaytoweir
peakuuun:

2CuClI2(k) = 2CuCl(k) + CI2(r)

[H0298 -206 -135 0 kOx/Monb

sll298 113 92 223 Ox/Monb rpag

4. Kak BnusatoT nameHeHns T n P Ha paBHOBecuKe peakumn, NnpuseneHHoM B 3 Bonpoce ?

BapwuaHr 2.

1. HannwunTe anekTpoHHYO PopMyy N HA OCHOBAHUWN SNEKTPOHHO-SA4EE4YHOM CXEMbI OnpeaenmTe
BO3MOXHbI€ BaNIeHTHOCTU aneMeHTa €52.

2. Hanuwwnte peakummn nony4yeHus, Ha3BaHus 1 oopMynbl BCEX COnel, obpasyrowmxcs npu
B3aumogerncTeum rmgpokcunaa xpoma(lll) ¢ yronbHom KncnoToi.

3. Onpepennte, NOATBEPANB PACYETOM, BO3MOXHO N npoTekaHue npu 800 u 16000K cnegnyolen
peakuunu:

3Fe(k) + 4H20(r) = Fe304(k) + 4H2(r)

[HO298 0 -242 -1118 0 kOx/mMonb

sll298 27 189 152 131 [Ox/mMonb rpan

4. Kak BnustoT nameHeHns T n P Ha paBHOBecuKe peakumm, NpuBeaeHHon B 3 Bonpoce ?
KoHTponbHas @ 2 .

BapwaHT 1.

1. Kak npurotosutb 200 Mn pacteopa CepHOM KMCNOTbI C KOHUeHTpauuen 0.4 monb/n N3 pacteopa c
KOHLeHTpauuer 2 monb/n ?

2. KakoBbl cTeneHb anccoumaumm n pH pactesopa cnaboit kncnotel HA ¢ koHueHTpaumeid 0.2 Monb/n
? KoHcTaHTa guccoumauum ato Kucnotol - 2?10-5.

3. Hanuwwre ypaBHeHve peakuumn ruaponnsa n ykaxure cpeny B pactsope xnopuga xpoma(lll).

4. CanbBaHWYECKUIA 3NEMEHT COCTOUT M3 CTAHOAPTHOrO ONIOBSAHHOIO 3N1eKTPoAa U MELHOrO B
pacTtsope cynbcpata megu(ll) c koHueHTpaumen 0.0001 monb/n. Yemy pasHa 3C aTtoro anemeHTa ?.
CraHpapTHble NOTEHUManbl ONOBAHHOIO M MEAHOMO 3NEKTPOLOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. Monbepute KOSPPULMEHTLI METOLOM 3N1IEKTPOHHOro 6anaHca.
K2UO4 + PH3 + HCIl = UCI2 + H3PO4 +...

BapwuaHr 2.

1. Kakoin 06bem pacteopa xnopuaa xenesa(lll) ¢ koHueHTpauwmeit 0.2 monb/n TpebyeTtcs ons
B3ammogerncTeus ¢ 50 Ma pacTeopa rugpokcuaa Kkanus ¢ KoHueHTpauuven 0.3 monb/n?

2. PacTBop cnaboro ogHokncnotHoro ocHoBaHns MOH ¢ koHueHTpauwmeit 0.01 monb/n nmeet pH =
10. Onpenennte KOHCTaHTy auccoumanmm aToro OCHOBaHUS.

3. Hanvwwnte ypaBHeHWe peakumm ruaponumaa n ykaxute cpegy B pactsope K3VO4.

4. MNMoTteHuman menHoro anekTpona paeeH +0.25 B. Yemy paBHa koHueHTpaumsa noHos megu(ll) B
pacTteope ? CTaHOapTHbIM NoTeHuman MegHoro anektpona paseH +0.34 B.

5. MopbepunTe K03hDMLUMEHTHI METOOM 3NEKTPOHHOro 6anaHca.
MnO2 + KCIO3 + KOH = K2MnO4 + KCI +...
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Mporpamma aucumnauHbl "Xumna"; 223200.62 TexHnyeckas couamka; npodeccop, a.H. (npodpeccop) Yesena B.B.

MpunoxeHue 2

K Mporpamme OMCLMNINHDI
"Obuwas xumma"
HanMeHoBaHWe OUCLUMINHBI

NMPNMEPbBI BUJTETOB K 3AYETY

&1

1. YUeMy paBeH akBUBaNeHT OpTOOOCHOPHOM KUCNOThI B peakumm

H3PO4 + Ca(OH)2 = CaHPO4 + 2H20 ?

A 196; B 98;B49; T 32,7; 0 16,3.

2. KakoBa CTpyKTypa ypoBHS ¢ =5 B aToMe BONb(ppama ?

A 5s25p65d4; b 5s25p25d4; B 5s05p35d8; I' 5s05p35d5513; [ 5s25p65d10.
3.1. Kakosa rnbpuamsaums Fe3+ B coeanHernmn H[FeCl4] ?

A HeT rnbpunamsaunn; b sp; B sp2; I sp3; [ d2sp3; E sp3d2.

3.2. Kakoli ctaHeT KOBaneHTHOCTb KpeMHMs nocne B3ammoneiictensa SiF4 ¢ nsbbitkom HF ?
A2;:63;B4;I5; 6.

4. Ons peakummn O2 + 2502 [1 2503 Kp = 800 npu 5000C. Buiuncnnte koHueHTpaumio O2, ecnu
N3BECTHO, 4TO KOHUeHTpaunm SO2 n SO3 paBHbl 1 1 2 MONb/N COOTBETCTBEHHO.

A 22*800/12 = 3200 monb/n; b 22/800*12=1/200 monb/n; B 800/(1+2)2 = 89 monb/n.

5. B cucteme yctaHosunocb pasHosecue 203 [ 302, lH=290 kOx/monb. B Kakyt CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN TeMnepaTypbl ?

A ne cmectutcs: B U ;B L.
6. Kakos 3Hak |G tasHns nbpa npu 263 K:
A 1G>0; B 1G=0; B [G<0;?

7. Mpepnonaras aMccoumaumio NonHom, onpeaennTte, Npu Kakon Temnepatype bynert kunetb
pacTteop 10 r BaCl2 8 500 mn Boabl (E=0.52; tknn=1000C).

A 10*(1000/500)*0,52+100; 6 10*(100/500)*0,52+100; B (10/208)*(1000/500)*0,52+100;
[ 3*(10/208)*(1000/500)*0,52+100; 4, [ (10/208)*(800/1000)*0,52+100.

8. B 10 n pacteopa copepxutcs 36,5 r HCI. Boluncnute pOH pacteopa.

A 14; 6 13; B 10; I [ig(36,5)+14; 1 1g(36,5/10) [14.

9.1. Npeannonaras, 4To KOHUEHTpauus komnnekcHoro noHa [Co(NH3)6]3+ nameHsetcs kpanHe
mMano, Bblaucnnte koHueHTpaumio NH3, nonyyatowerocs no nepson CTyneHy guccoumaumm
(KycT.,6=2,5"104), 8 0,1 M pacTtBope conw.

A 1/(2,5*104*0,1); 6 0,1/(2,5*104); B 0,1; I' [0,1/(2,5*104)]1/2; O [1/(2,5*104*0,01)]1/2;

9.2. YeMy paBHO KOOpPAMHALMOHHOE YMC0 KoMMaekcoobpaloBaTenst B KOMMIEKCHOW COMK
Ba[Ni(C204)2(NH3)2] ?

A2;:64;B6;I 8;110.

10. Kancc.cnaboli 04HOOCHOBHOW KMcnoTbl paBHa 10-5. Beiuucnute pH 0,1 H. pacTBopa aToi
KNUCNOTbI.

A1;66;B3;I8;14.
11. Boiyncnute 9JC ranbBaHN4eCKOro anemMeHTa cocroswero n3 Fe-anektpoaa, norpy>XeHHoro B

0,01 M pacteop Fe(NO3)2 n Ag-anekTtpoaa, norpyxeHHoro 8 0,001 M pactsop AgNO3.
EO(Fe2+/Fe) = [10,44B; EO(Ag+/Ag) = +0,80B.

A +0,242: B +1,122: B [11,122: I - [10,242; 1 +1,476.

12. PaccMoTpute OKMCANTENbHO-BOCCTAHOBMTENBHbIN Npouecc: H2S203, HCIO I SO42|:|, S, cill.
YpaBHSAATE OKUCNTENbHO-BOCCTAHOBUTENBHYIO peakumio U OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HCIO yyacTeyet B peakummn ? A1;62; B 3; T 4; [1 5.
2) Ckonbko monekyn H2SO4 obpasyetca ? A1;62;B 3; T 4; [0 5.
3) YeMmy paseH akBumBaneHT okucnutensa ? A 83*2; b 83/2; B 83/4; ' 52,5*2; [1 52,5/2.

PervcTpaumnoHHblii HoMep i 2 A
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Mporpamma aucumnauHbl "Xumna"; 223200.62 TexHnyeckas couamka; npodeccop, a.H. (npodpeccop) Yesena B.B.

@2

1. Bblumcnnte akBMBaNeHT KUCNOTbI, ecnn 6 1 kmcnoTtol cogepxut 0,1 r Bogopoaa, cnocobHoro
3amellatbcs Ha metann ?

A 1/60; 6 1/6; B 6; " 40; [ 60.

2. CKonbkO 9nekTpoHOB Haxoamtcsa Ha 4f-nogyposHe atoma naHtaHa ? A0; 6 1;B7; 1 9; I 11.
3.1. Kakos yron mexay css3samu B monekyne AsBr3 (p3-HernbpunaunsosaHsbl) ?

A 450; 5 900; B 1090; ' 1200; [ 1800.

3.2. Kakne 13 nepeymcneHHblx 4acTul, He MOryT CyLecTBOBaTb B YCTOMYMBOM COCTOSHUN (METOL
MO)? A H2+; B H2; B H2ll; I He2; [, HHe.

4. B paBHoBecHoW razoson cmecu PCI5 [ PCI3 + CI2 npun 2500C n 202,6 klMNa copgepxutca 40,7%
CI2 no o6bemy. Bolumcnute napumnansHoe naeneHune PCI5.

A 82,5;637,7,B164,9; I 75,4; 11 20,6 kla.

5. B cucteme yctaHoBunoch pasHoeecue CO2(r) + H20(x) [l H2CO3(p-p) . B kakyio CTOpOHy OHO
CMECTUTCS NPV NOHWXEHUW AaBneHus ?

A ne cvectutes; B 0 ;B [.

6. B kakoM 13 cnenyowmx cny4aeB peakumsi HEOCYLECTBMMA NpuW NOObIX TeMnepaTtypax:

A [H<0, 1S>0; B IH<0, 0S<0:; B IH>0, 0S>0: I UH>0, S<0;

7. imetotcs oBa pacteopa: 1-biin pacteop - 18,8 r peHona C6H50H B 500 r aTnnosoro cnupTa;

2-om pacTteop - 27,8 r HutpodeHona HOC6H4NO2 B 500 r atunosoro cnupta. Kakon pactsop
OyneT kuneTb Npu 6onee BbICOKON Temneparype ?

A 1-bi1; b 2-01; B ogmnHakoBo.

8. KoHueHTpaums cnaboi kmcnotbl yBenmumeaetcs B 100 pas. Bo ckonbko pas yBennuntcs
(YyMeHblNTCA) CTeneHb anccounaumnm KUCnoTbl ?

AllB100 pas; 50810 pas; Bl s 10 pas; rs100 pas; [ He nameHnTcs.

9.1. 3anuwwte BbipaxeHue ana KHect.1 komnnekca [Cu(NH3)2]Cl.

A [Cu+][NH3]2/[Cu(NH3)2+]; B {[Cu+][NH3]2[CI0]}/[Cu(NH3)2CI]; B [Cu+][NH3]/[Cu(NH3)+];

I {[Cu(NH3)+][NH3]}/[Cu(NH3)2+]; O [Cu(NH3)2+]/{[Cu(NH3)+][NH3]}.

9.2. Kakue 13 nepedncneHHblx MOHOB 6ecLBETHbI ?

A [Cu(NH3)2]+; b [CuF4]2[; B [CdCI4]2 U; I [FeCl4] 0; O [Cu(NH3)4]2+.

10. Kzmcc.cnaboit 04HOOCHOBHOM kKMcnoTbl paBHa 10-4. Belumcnute pH 0,01 H. pacTBopa aToi
KMUCNOTbI.

A3;64;B5;I6;17.

11. Boiuncnute 9LC ranbBaHnyeckoro anemeHta coctoswero n3 Ni-anektpona, norpy>XeHHoro B

0,01 M pacteop NiCI2 n Au-anekTpona, Norpy>XeHHoro B 5*1004 M pacteop Au2(S04)3.
EO(Au3+/Au) = +1,50B; EO(Ni2+/Ni) = 10,23B. A +1,730; 5 [11,730; B U1,152; I +1,152; [] +1,818.

12. PaccMoTpute OKMCNNTENbHO-BOCCTaHOBUTENbHbIN Npouecc: Fe304, HNO3 I Fe3+, NO.
YpaBHANTE OKUCNTENbHO-BOCCTAHOBUTENBHYIO peakumio U OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HNO3 yyactsyet B peakuun ? A1; 65 3; B 9; I 14; [1 28.
2) Ckonbko Boabl obpasyetcs ? A1; 6 3;B9; I 14; [ 28.
3) YeMmy paBeH akBuBaneHT okucnutens ? A 63/3; b 63*11; B 63; ' 232; [1 232/3.
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3. Henuuecky K. Obwas xumus. -M: Mup, 1968. - 815 c.

4. TumoweHko KO.M. JlabopaTopHble 1 CEMMHAPCKME 3aHATUS MO HEOPraHNYecKom xmumnn. KasaHsb:
M3n-8o KasaHckoro yH.-Ta, 1982. - 22c.

7.2. lononHuTenbHasa nureparypa:
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1. Xbton Ix. HeopraHuyeckas xumus - M.: Mup, 1985.- 465 c.
2. AxmeTtoB H.C. Obwas n HeopraHundeckas xumus . -M:. Boicwas wkona, 2008 r .-743 c.
3. CoBpemeHHas obwas xmmus ./Mog pen. Ox. Kemnbenna - M: -Mup, 1985. T.1-3

7.3. UHTepHeT-pecypcChbl:

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIMHBI/MOAYNS COrNAacHO YTBEPX.OeHHOMY
y4yebHOMyY nnaHy

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbiM nnaHoM no
HanpasneHuto 223200.62 "TexHnyeckas douamka" n npocunio NoAroTOBKN He NpesyCMOTPEHO .
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