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Mporpamma aucumnnvHbl "Xumna n matepuanoseneHune”; 222000.62 VIHHosaTvKa; npodpeccop, A.H. (npodeccop) 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

MonyyeHune n cuctemaTnsaumnsi 3HaHUin B obnactn obuein N HeopraHNYeCKo XMUK
MpurobpeTeHne NepPBMYHBIX HABbIKOB PaboThl B nabopaTopun HEOPraHMYEeCKoro NpakTukyma

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen " b2.6.5 ObwenpodeccuoHanbHblii
obpaszoBartenbHoi nporpammbl 222000.62 NHHOBaTMKa M OTHOCUTCS K 6a30BOM
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 1 kypce, 2 ceMecTp.

LaHHas nporpamma BBOAUT B KPYT XMMUYECKMX NOHATUIA. OBy4atowWnincsl 0ONXEH 3HaTb OCHOBbI
obLWer XM N XM 3aNeMeHToB B 06 beMe Kypca cpeaHeli wkonbl. OcBoeHMe AaHHOro Kypca
Heobx0oMMO NS YCBOEHWUS NOCNeayoWwmX ANCLMMNIIMH, CBA3AHHbIX C XMMUEN

OCHOBHOW

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowmne KOMNeTEeHUNN:

PacwmcpoBka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN

OK-1 CNocobHOCTb K 06006LWeHN0, aHannay, BOCMPUATAIO
(0BLweKkynbTypHbIE MHCPOpMaLLMKM, NOCTAaHOBKE Lienu 1 Bblbopy nyTen ee
KOMMeTeHumn) LOCTUXEHMS
OK-7 . y
(OBLIEKYNIbTYPHbIE FOTOBHOCTb K CAMOCTOSITENbHOMN, MHAMBUAYaNbHON paboTe B
KOMNETEHLAN) pamkax CBOei MpoghecCcnoHanbHOM KOMNEeTEHLMM
AK-1 CNOCOBHOCTb AEMOHCTPaLMM obueHay HbIx 6a30BbIX 3HAHWIA

TECTBEHHbIX HAyK, MaTeEMaTVKN 1 UH Matukm, n
(NPOCDECCMOHANBHBIE ecTecTse ayk, matemary dopma , MOHNMaHVe
KOMNETEHLIAN) OCHOBHBIX (DAKTOB, KOHLIENLWIA, MPUHLIMMOB TEOPUIA, CBA3AHHbIX

C NPVKNanHOW MaTeMaTnKON 1 MHOPMATMKOW;
MK-2 cnocobHocTb NpuobpeTaTb HOBbIE Hay4HbIE W
(npodbeccmoHanbHble npodpeccmnoHanbHble 3HaHUS, UCNONb3ys COBPEMEHHbIE
KOMMEeTeHLMN) obpa3zoBaTefibHble U MHPOPMALMOHHbIE TEXHONOTUN;
AK-7 CnocobHOCTb cobupaTtb, 0bpabaTbiBaTh U MHTEPNPETUPOBATb
(MPOCHECCHOHANbHbIE LAaHHbIE COBPEMEHHbIX Hay4YHbIX UCCNEeLOBaHWIA, HE0OX0AMMbIE
KOMNETEHLIAN) NS POPMMPOBAHUS BbIBOLOB MO COOTBETCTBYIOLMM HAYYHbIM,
NpodheccrnoHanbHbIM, COLManbHbIM U 3TUYECKUM Npobnemam

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

- NOHUMATb, YTO XMMUA npencrtasndeTt coboi ONCUNTITTNHY, MHTErpupytowyto OCHOBHbIE OOCTUXEHUNA
XNMNHEeCKNX Hayk,, KOTopas AaBAETCA COCTaBHOW 4YaCTbiO €CTECTBO3HAHUSA U CNYXUT HeobxoanMoiA
CTyneHblo Ons yrny6neHHoro NOHMMaHW4A crneunanbHbIX XUMUYECKUX OUCUUNMNNNH.

-obnanaTb TEOPETNYECKUMUN 3HAHNSAMM 00 OCHOBHBIX 3aKOHaX XMMMUU, 3HATb 06NacTy NPYMEHeHUs
3TUX 3aKOHOB Y NMOHMMATb UX NPUHLUMUMNMANbHbIE BO3MOXHOCTY .

- OPVEHTUPOBATLCS B Y4eOHOIN, MOHOrpachnYeCKOoi, CIPaBOYHON 1 XypHaNbHOW nuTepartype B
obnactu obuwen xummn.

- NPMOBPECTN HABbIKW BbIMOTHEHUS NMPOCTENLLIMX XMUMUYECKMX PACYETOB U OCHOBHBIX NMPUEMOB
paboTbl C Pa3NMYHbIMK KlaCCaMn HEOPraHNYEeCKX BELLECTB

KETPOHHBH
B_EPCHTET
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Mporpamma aucumnnvHbl "Xumna n matepuanoseneHune”; 222000.62 VIHHosaTvKa; npodpeccop, A.H. (npodeccop) Yesena B.B.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpynoemMKoCTb ANCLUMMNANHBI COCTaBNSIeT 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMINHBI 9K3aMeH BO 2 CeMecTpe.

CyMmMapHo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

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

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

4.2 CopepxaHvue oUCLUNMUHbI

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

6. OLueHOUHble CPeAcTBa AJisl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram 0CBOEHUS OUCLUNMMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

MpuMepHbIe BONPOCHI K 9K3aMeHY:
MpuMepbl BUNETOB K KOHTPONbHBIM paboTam
KoHTponbHas € 1.

BapwaHT 1.

1. Hannwwute ANEKTPOHHYO POpPMYNy 1 HA OCHOBaHUN SJ'IeKTpOHHO-FI‘-Iee‘-IHOI7I CXeMbl ornpenennte
BO3MOXHbI€ BaJIeHTHOCTK 3NeMeHTa @75.

2. Hanuwwnte peakumm nonyyeHus, Ha3BaHust U oopMynbl BCEX conelt, obpasyrowmxcs npu
B3anmogerncTeum rugpokcuaa tannua(lll) ¢ yronbHon KucnoToi.

3. OnpegenuTe, NOATBEPAMB PACHETOM, BO3MOXHO N npoTekanue npu 500 1 10000K cneaytoweir
peakuun:

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

[HO298 -206 -135 0 kOx/Monb

sll298 113 92 223 Ox/Monb rpag

4. Kak BnusatoT nameHeHns T n P Ha paBHOBecKe peakumn, NnpuseneHHon B 3 Bonpoce ?

BapwuaHr 2.

1. Hannwute anekTpoHHYO PpopMyy N HA OCHOBAHUWN SNEKTPOHHO-A4EE4YHOM CXEMbI OnpeaenmTe
BO3MOXHbI€ BANEHTHOCTW 9NieMeHTa €52.

2. Hanuwwnte peakummn nony4yeHuns, Ha3BaHus 1 oopMynbl BCEX COnert, obpasyrowmxcs npu
B3aumogencteum rmgpokcuaa xpoma(lll) ¢ yronbHom KncnoToi.

3. Onpepennte, NOATBEPANB PACYETOM, BO3MOXHO N npoTtekaHue npu 800 un 16000K cnegnyolen
peakuuu:

3Fe(k) + 4H20(r) = Fe304(k) + 4H2(r)
[H0298 0 -242 -1118 0 kO x/mMonb
sll298 27 189 152 131 [x/monb rpan

KETPOHHBH
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Mporpamma aucumnnvHbl "Xumna n matepuanoseneHune”; 222000.62 VIHHosaTvKa; npodpeccop, A.H. (npodeccop) Yesena B.B.

4. Kak BnustoT nameHeHns T n P Ha paBHOBecKe peakuun, npueBegeHHon B 3 sonpoce ?
KoHTponbHas @ 2 .

BapwuaHrT 1.

1. Kak npurotoeutb 200 Mn pactBopa CEpPHOM KMCNOTbI C KOHUEeHTpaumein 0.4 monb/n n3 pacteopa c
KOHLeHTpauuer 2 monb/n ?

2. KakoBbl cTeneHb anccoumaumm n pH pacteopa cnaboi kucnotel HA ¢ koHueHTpaumeid 0.2 Monb/n
? KoHcTaHTa guccoumauumn ato Kucnotol - 2?10-5.

3. Hannwwure ypaBHeHne peakumm ruaponmsa n ykaxute cpeay B pactsope xnopuga xpoma(lll).

4. ManbBaHNYeCKMI 3NEeMEHT COCTOUT U3 CTaHOaPTHOrO ONOBAHHOIO 3N1eKTpoaa U MeLHoro B
pacTteope cynbpata megu(ll) c koHueHTpaumen 0.0001 monb/n. Yemy pasHa 3C aTtoro anemeHTa ?.
CraHpapTHble NOTeHuManbl OI0BSHHOMO 1 MEOHOM0 3NeKTPOAOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. NMonbepunTe K03 DMLUMEHTHI METOOM 3NEKTPOHHOro 6anaHca.
K2UO4 + PH3 + HCI = UCI2 + H3PO4 +...

BapuaHT 2.

1. Kakoin 06bem pacteopa xnopuaa xenesa(lll) ¢ koHueHTpauwmein 0.2 monb/n Tpebyetcs ans
B3aumogencTeus ¢ 50 Ma pacTeopa rugpokcuaa Kanus ¢ KoHueHTpauuven 0.3 monb/n?

2. PacTBop cnaboro ooHokncnotHoro ocHoBaHns MOH ¢ koHueHTpauwveit 0.01 monb/n nmeet pH =
10. OnpenennTe KOHCTaHTY guccoumaumm 3Toro OCHOBaHUSI.

3. Hanuwwte ypaBHeHWe peakuumn rugponnsa n ykaxure cpegy B pacteope K3VO4.

4. MNoteHuman megHoro anekTpona paseH +0.25 B. YeMy paBHa KoHUeHTpauns noHos meau(ll) s
pacTteope ? CTaHOaPTHbIA NOTEeHUMan MeaHoro anekTpona paeeH +0.34 B.

5. NMopbepunTe K03hHMLUMEHTHI METOOM 3NEKTPOHHOro 6banaHca.
MnO2 + KCIO3 + KOH = K2MnO4 + KCI +...

MpunoxeHue 2

K mporpamMme OuCUMUMANHBI
"Obuwas xumma"
HauMeHoBaHWe OUCLUMINHBI

NMPNMEPbBI BUJTIETOB K 3AYETY

o1

1. YeMy paBeH aKBUBaNEHT OPTOGOCHOPHOM KUCOTbI B peakumm

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

A196; b6 98;B49; I 32,7; 11 16,3.

2. KakoBa cTpykTypa ypoBHS ¢ n=5 B atome Bonb(pama ?

A 5s25p65d4; b 5s25p25d4; B 5s05p35d8; ' 5s05p35d55£3; [ 5s25p65d10.

3.1. Kakosa rnbpuaunsaums Fe3+ B coegnHeHun H[FeCl4] ?

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

3.2. Kakoli cTaHeT KOBaneHTHOCTb KpeMHMs nocne B3ammoneiictemsa SiF4 ¢ nsboitkom HF ?
A2;63;B4;I5;116.

4. Ons peakummn O2 + 2502 [] 2503 Kp = 800 npu 5000C. Bbiuncnute koHueHTpaunio 02, 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, IH=290 kOx/monb. B Kakyt CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN TeMnepaTypbl ?

A He cmecTuTCS; b I ;B 0.
6. Kakos 3Hak |G tasHus nbpa npu 263 K:
AG>0; B 0G=0; B [G<0;?

PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%
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Mporpamma aucumnnvHbl "Xumna n matepuanoseneHune”; 222000.62 VIHHosaTvKa; npodpeccop, A.H. (npodeccop) Yesena B.B.

7. Mpepnonaras aMccoumaumio NonHom, onpeaennTte, Npy kakon Temnepatype bynet 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. MNpepnnonaras, 4T0 KOHUEHTpauns komnnekcHoro noHa [Co(NH3)6]3+ nameHsetcs kpanHe
Mano, BbldncnuTe KoHueHTpauuio NH3, nonyyatowerocs no nepeon CTyneHn guccoumaumnm
(KycT.,6=2,5"104), B 0,1 M pacTtBope conwu.

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

9.2. YeMy paBHO KOOPAMHALMOHHOE YMCNO KOMMekcoobpasoBaTenst B KOMMIEKCHOM Conu
Ba[Ni(C204)2(NH3)2] ?

A2;64;B6;I 8; 010.

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

A1;66;B3;I8;14.

11. Boiymcnute 9C 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 [I1,122: I - [10,242; [ +1,476.

12. PaccMoTpute OKUCANTENBHO-BOCCTAHOBMTENbHbIN Npouecc: H2S203, HCIO 0 SO42|:|, S, cill.
YpaBHSAATE OKUCINTENBbHO-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 obpasyetcs ? A1;62;B 3; T 4; [0 5.
3) YeMmy paseH akBumBaneHT okucnutens ? A 83*2; b 83/2; B 83/4; [ 52,5*2; [1 52,5/2.

@2

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

A 1/60; b6 1/6; B 6; I 40; 11 60.

2. CKonbKO 9nekTPoHOB Haxoamntcsa Ha 4f-nogyposHe atoma naHtaHa ? A0; 6 1;B7; 1 9; I 11.
3.1. Kakos yron mexay cBsizasamu B monekyne AsBr3 (p3-HernbpunansosaHbl) ?

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

3.2. Kakue 13 nepeyncrneHHbIX YacTuL, He MOryT CyWeCcTBOBaTb B YCTONYMBOM COCTOSIHUM (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. Boluncnutb napumnansHoe naeneHune PCI5.

A 82,5;b637,7;B164,9; I 75,4; 11 20,6 kla.

5. B cucteme yctaHoBunoch pasHoeecne CO2(r) + H20(x) [l H2CO3(p-p) . B kakyio CTOpoHy OHO
CMEeCcTUTCS Npu NOHUXEHUN aasneHus ?

A He cmecTuTcs; b 0 ;B 0.

6. B kakoM 13 cnenyowmx cny4aeB peakumsi HEOCYLECTBMMA Npu NOBbIX TeMnepaTtypax:

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

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

2-o1 pacTtBop - 27,8 r HuTpodeHona HOC6H4NO2 B8 500 r atunosoro cnupTta. Kakow pacTtsop
6ynet kuneTb Npu 6onee BbICOKOW Temnepatype ?

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

8. KoHueHTpauus cnaboii kucnotsl ysenuymneaetcs B 100 pas. Bo ckonbko pas ysenuuntcst
(YMEHbLWINTCS) CTENeHb Anccoumnaumnm KucnoTol ?

All 8100 pas; 50s10 pas; BlO&10 pas; rs100 pa3s; Il He nameHuTcs.

PernctpaunoHHbIn HoMep 3;;1;'%??(&1:{1;%2
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Mporpamma aucumnnvHbl "Xumna n matepuanoseneHune”; 222000.62 VIHHosaTvKa; npodpeccop, A.H. (npodeccop) Yesena B.B.

9.1. 3anuwute BbipaxeHue onga KHect.1 komnnekca [Cu(NH3)2]Cl.

A [Cu+][NH3]2/[Cu(NH3)2+]; B {[Cu+][NH3]2[CII]}/[Cu(NH3)2ClI]; B [Cu+][NH3])/[Cu(NH3)+];

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

9.2. Kakue 13 nepedncneHHbix MOHOB 6eCLBETHbI ?

A [Cu(NH3)2]+; B [CuF4]2ll; B [CdCI4]2 [I; I [FeCl4] [; I [Cu(NH3)4]2+.

10. Kouncc.cnaboit 04HOOCHOBHO KucnoTel paesHa 10-4. Beiamncnute pH 0,01 H. pacTBopa aToi
KNUCNOTbI.

A3;64;B5;I6;17.
11. Boiymucnute 9C ranbBaHny4eckoro anemeHta coctoswero n3 Ni-anektpona, norpy>XeHHoro B

0,01 M pacteop NiCI2 n Au-anekTpoga, Norpy>XeHHoro B 5*1004 M pacTteop Au2(S04)3.
EO(Au3+/Au) = +1,50B; EO(Ni2+/Ni) = |j0,23B. A +1,730; 6 11,730; B[1,152; I +1,152; I +1,818.

12. PaccMoTpute OKNCNNTENbHO-BOCCTAHOBMTENbHbLIN Npouecc: Fe304, HNO3 [ Fe3+, NO.
YpaBHSATE OKUCUTENbHO-BOCCTAHOBUTENBHYIO peakumio 1 OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HNO3 yyacteyet B peakuumn ? A1; 65 3; B 9; I 14; [1 28.
2) Ckonbko Boabl obpasyetca ? A1; b6 3;B9; I 14; [] 28.
3) YeMy paseH akBuBaneHT okucnutensa ? A 63/3; b 63*11; B 63; ' 232; [1 232/3.

7.1. OcHOBHas nuTteparypa:

1. Munka H.J1. Obwas xumus: YuebHoe nocobue ans By3oB. - M.: UHTerpan-lpecc, 2004. -728 c.
2. Mnnnka H.J1. 3apaum n ynpaxHeHus no obwei xummmn. M.: MHterpan-TMpecc, 2004 .-240 c.

3. Henuuecky K. Obwas xumng. -M: Mup, 1968. - 815 c.

4. TumoweHko KO.M. labopaTopHble N CEMUHAPCKME 3aHSATUS MO HeopraHMyeckon xumnn. KasaHb:
M3n-Bo KazaHckoro yH.-Ta, 1982. - 22c¢.

7.2. JlononHuTenbHasa nuteparypa:

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

7.3. UHTepHeT-pecypcChl:

8. MatepuanbHo-TexHMYecKkoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNSA COMNacHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BINO n yyebHbIM nnaHoM no
HanpasneHuo 222000.62 "MIHHoBaTUKa" 1 NPOGOMNI0 NOArOTOBKN HE NPeayCMOTPEHO .
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