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Mporpamma aucumnavHbl "Xumma"; 222900.62 HanoTexHonormm n MMKpocucTeMHas TeXHuKa; npogoeccop, 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. LLenn ocBoeHns AUCLUMN/INHDI
MonyyeHune n cuctemaTnsaumnsi 3HaHUin B obnactn obuein N HeopraHNYeCKo XMUK
MpurobpeTeHne NepPBMYHBIX HABbIKOB PaboThl B nabopaTopun HEOPraHMYEeCKoro NpakTukyma

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DanHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 52.6.5 ObwenpogeccnoHanbHblit" 0CHOBHOW
obpasoBaTefbHO Nporpammbl 222900.62 HaHOTEXHONOMMM U MUKPOCUCTEMHAS! TEXHUKA M OTHOCUTCS
k 6a3oBoit (obwenpodeccroHanbHoi) Yactn. OcBanBaeTcs Ha 1 kypce, 1 cemecTp.

JaHHas nporpaMma BBOAMUT B KPYT XMMUYECKUX MOHATMIA. OByvatowmincs NONXeEH 3HaTb OCHOBBI
obLei XMUM 1 XM 3NEMEHTOB B 06 beMe Kypca cpenHel wkonbl. OCBOEHMe AaHHOro Kypca
HEeobX0AUMO N5 YCBOEHUS MOCNeayoWmX AUCLUMINH, CBA3AHHBIX C XUMUEN

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- NOHNUMATb, YTO XMMUA npeancrtasndeTt coboi ONCUNTTTINHY, MHTErpupytowyo OCHOBHbIE OOCTUXEHNA
XNMNHECKNX Hayk,, KOTopas ABNAETCA COCTaBHOW YaCTbiO €CTECTBO3HAHUSA U CNyXxuTt HeobxoanMoiA
CTyneHblo Ons yrny6neHHoro NOHMMaHN4A crneunanbHbIX XUMUYECKUX ONCUUNMNNH.

-O6ﬂa,ﬂ,aTb TeopeTn4eCcknmMmn 3HaHnsSaMmn 06 OCHOBHbIX 3aKOHaXx XUMUN, 3HATb obnactu NPUMEeHeHn4
3TUX 3aKOHOB N NOHUMATb UX NPpUHUNNanbHble BO3MOXHOCTH .

- OPVEHTUPOBATLCS B Y4eOHOWN, MOHOrpachn4eCcKoi, CIPaBOYHON 1 XypHaNbHOW nuTepartype B
obnactu obwen xummn.

- npmoépecm HaBblKW BbIMOTHEHNA I'IpOCTeI7ILIJI/IX XNMNYeCKnxX pacyeToB N OCHOBHbIX NMPpunemMoB
paGOTbI C pa3/inyHbiMM KnaccamMmm HeopraHM4eckmnx sewecTB

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI Moayns
Obwas Tpyo0EMKOCTb AUCLMIIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 1 cemecTpe.

CyMMapHO no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENLHO" (Hey..).

4.2 CopepxaHvue oUCLUNMUHbI
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Mporpamma aucumnavHbl "Xumma"; 222900.62 HanoTexHonormm n MMKpocucTeMHas TeXHuKa; npogoeccop, A.H. (npodeccop) Yesena B.B.

5. 06paaoBaTeanb|e TeXHONOrmu, BKNoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

[MpyMepHbIe BONPOCHI K 9K3aMEHY:
Mpumepbl BUNETOB K KOHTPONbHBLIM paboTam
KoHTponbHas € 1 .

BapuaHT 1.

1. Hannwute anekTpoHHYO popMyy 1 HA OCHOBAHUWN SNEKTPOHHO-SA4EeEe4YHON CXeMbI OnpenenvTe
BO3MOXHbIE€ BANEHTHOCTU 9NeMeHTa €75.

2. Hanmwwnte peakuumn nonyvyeHns, Ha3saHus 1 oopMysbl BCEX COneit, 06pasyomxcs npu
B3anmogencTemm rugpokcuaa tannus(lll) ¢ yronbHon kmcnoTom.

3. Onpegnennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTtekaHune npu 500 n 10000K cnenyolen
peakuunu:

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

[HO298 -206 -135 0 kOx/Monb

sll298 113 92 223 Mx/monb rpan

4. Kak BnustoT nameHeHns T n P Ha paBHOBecue peakuun, npueBegeHHon B 3 sonpoce ?

BapwaHT 2.

1. Hannwwute 9NEKTPOHHY0 POpMyNny 1 HA OCHOBaHUN SﬂeKTpOHHO-FI‘-Iee‘-IHOIZ CXeMbl onpenenute
BO3MOXHbI€ BaNIeHTHOCTU 3NeMeHTa 952.

2. Hanuwwute peakummn nonyyeHusl, Ha3BaHusi U popMynbl BCex coner, obpasyrowmxcs npu
B3avmogerncTemm rugpokcuaa xpoma(lll) ¢ yronbHom kmcnoTo.

3. OnpegenuTe, NOATBEPAMB PACHETOM, BO3MOXHO N NpoTekaHue npu 800 n 16000K cneaytoweit
peakuun:

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

[HO298 0 -242 -1118 0 kOx/Monb

sll298 27 189 152 131 Ox/Monb rpan

4. Kak BnusatoT nsmeHeHns T n P Ha paBHOBecue peakuun, npueBegeHHon B 3 sonpoce ?
KoHTponbHas € 2.

BapuaHT 1.

1. Kak npurotosutb 200 Mn pacteopa CepHOM KMCNOTbI C KOHUeHTpauunen 0.4 Monb/n n3 pacteopa c
KOHUeHTpauuen 2 monb/n ?

2. Kakosbl cTeneHb guccoumaumnm n pH pactesopa cnaboi kmcnotel HA ¢ koHueHTpauueid 0.2 Monb/n
? KoHcTaHTa gmuccoumauum ato Kucnotol - 2?10-5.

3. Hannwwre ypaBHeHne peakunm ruaponusa 1 ykaxute cpeny B pacteope xnopuga xpoma(lll).

4. ["anbBaHNYECKNA SNEMEHT COCTOUT N3 CTAHOAPTHOro ONOBSIHHOIO 3N1EKTPOAA U MEOHOrO B
pacTtsope cynbcpata meau(ll) c koHueHTpaumen 0.0001 monb/n. Yemy pasHa 3LC aTtoro anemeHTa ?.
CrtaHpapTHble NOTeHUManbl 0N0BSHHOMO Y MEAHOMO 3N1EKTPOLOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. NMopbepunTe K03hHMLUMEHTHI METOLOM 3NEKTPOHHOro 6anaHca.

K2UO4 + PH3 + HCI = UCI2 + H3PO4 +...

BapwuaHT 2.
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Mporpamma aucumnavHbl "Xumma"; 222900.62 HanoTexHonormm n MMKpocucTeMHas TeXHuKa; npogoeccop, A.H. (npodeccop) Yesena B.B.

1. Kakoin 06bem pacteopa xnopuaa xenesa(lll) ¢ koHueHTpauwmeit 0.2 monb/n TpebyeTtcs ons
B3aumogerncTeus ¢ 50 Ma pacTeopa rugpokcuaa Kanus ¢ KoHueHTpauuven 0.3 monb/n?

2. PacTBop cnaboro ooHoKncnotHoro ocHoBaHus MOH ¢ koHueHTpauwnein 0.01 monb/n nmeet pH =
10. Onpenennte KOHCTaHTY AMccoumaumnm 3Toro OCHOBaHMSI.

3. Hanuwwte ypaBHeHWe peakuumn ruaponmnsa n ykaxuTe cpegy B pactsope K3VO4.

4. MNoteHuman megHoro anekTpona paseH +0.25 B. YeMy paBHa KoHUeHTpauns noHos meau(ll) B
pacteope ? CTaHOapPTHbIM NOTEHUMan MeaHoro anekTpona paseH +0.34 B.

5. NMoabepunTe K03hDMLMEHTHI METOLOM 3NEKTPOHHOro 6anaHca.
MnO2 + KCIO3 + KOH = K2MnO4 + KCI +...

MpunoxeHue 2

K nporpamMme OuCLUUMANHbI
"Obuwas xumma"
HanMMeHoBaHWe OUCLUMINHBI

NMPUMEPbBI BUJTIETOB K 3AYETY

&1

1. HYeMy paBeH aKkBMBaNEHT OPTOGOCHOPHON KNCNOTbI B peakuunm

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

A196; 65 98;B49; I 32,7; 11 16,3.

2. KakoBa CTpyKTypa ypoBHS € N=5 B aTOMe Bonb(pama ?

A 5s25p65d4; b 5s25p25d4; B 5s05p35d8; ' 5s05p35d55f3; [ 5s25p65d10.

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

A HeT rmbpuansaumm; b sp; B sp2; " sp3; [ d2sp3; E sp3d2.

3.2. Kakoii ctaHeT KoBaneHTHOCTb KpeMHUs nocne B3aumopeinctaus SiF4 ¢ nabbitkom HF ?
A2;63;B4;I5; 6.

4. Ons peakumm O2 + 2S02 [1 2503 Kp = 800 npu 5000C. Buiuncnnte koHueHTpaumnio 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, IH=290 kOx/mMonb. B Kakyt CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN TeMnepaTypbl ?

A ne cmectutes; B [ ;B [

6. Kakos 3Hak |G tasHns nbpa npu 263 K:

AG>0; 6 1G=0; B [G<0;?

7. Mpepnonaras oMccoumaumio NonHow, 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; b 10*(100/500)*0,52+100; B (10/208)*(1000/500)*0,52+100;

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

8. B 10 n pactBopa cogepxutca 36,5 r HCI. Boluncnute pOH pactsopa.

A14;B513;B10; T lig(36,5)+14; 1 19(36,5/10) [14.

9.1. MNpepnnonaras, 4T0 KOHUEHTpaunsa komnnekcHoro noHa [Co(NH3)6]3+ nameHsetcs kpamnHe
mano, Bblaucnunte koHueHtpaumio NH3, nonyyarowerocs no nepson CTyneHu auccoumanmm
(KycT.,6=2,5"104), B 0,1 M pacTtsope conwu.

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

9.2. YeMy paBHO KOOpPAMHALMOHHOE YMCO KOoMMaekcoobpaloBaTens B KOMMIEKCHOW CONK
Ba[Ni(C204)2(NH3)2] ?

A2;64;B6;I 8; 1 10.

10. Kancc.cnaboli 0BHOOCHOBHOW kKMcnoTbl pasHa 10-5. Beiuucnute pH 0,1 H. pacTBopa aToi
KWUCNOTBHI.

A1;66;B3;I8;14.

PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%
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Mporpamma aucumnavHbl "Xumma"; 222900.62 HanoTexHonormm n MMKpocucTeMHas TeXHuKa; npogoeccop, A.H. (npodeccop) Yesena B.B.

11. Boiymucnute 9C ranbBaHN4eCKOro anemMeHTa cocroswero n3 Fe-anektpona, norpy>XeHHoro B
0,01 M pacteop Fe(NO3)2 n Ag-anektpoaa, norpyxeHHoro B 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; [ +1,476.

12. PaccMoTpute OKMCANTENBHO-BOCCTAHOBMTENbHbLIN Npouecc: H2S203, HCIO I SO42|:|, S, cil.
YpaBHSAATE OKUCNUTENbHO-BOCCTAHOBUTENBHYIO peakumio 1 OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HCIO yyacteyet B peakumm ? A1; 5 2; B 3; T 4; 1 5.
2) Ckonbko monekyn H2SO4 obpasyetcs ? A1;62;B3; T 4; [0 5.
3) YeMy paseH akBumBaneHT okucnutensa ? A 83*2; b 83/2; B 83/4; ' 52,5*2; [1 52,5/2.

@2

1. Bblumcnnte akBMBaNEHT KUCNOTbI, €cnn 6 r kmcnoTtol cogepxut 0,1 r Bogopoaa, cnocobHoro
3ameuwlatbcs Ha metann ?

A 1/60; b 1/6; B 6; I 40; 1 60.

2. CKonbKO 9anekTpoHOB Haxoantcsa Ha 4f-nogyposHe atoma naHtaHa ? A0;61;B7; 1 9; I 11.
3.1. KakoB yron mexay css3smu B Mmonekyne AsBr3 (p3-HernbpunansosaHbl) ?

A 450; 5 900; B 1090; " 1200; 1 1800.

3.2. Kakme 13 nepedncneHHbIx 4acTuL, He MOryT CYLLeCTBOBATb B YCTOMYMBOM COCTOSHUN (METOL
MO)? A H2+; b H2; B H2l: I He2; O HHe.

4. B paBHoBecHol razosor cmecu PCI5 [ PCI3 + CI2 npun 2500C n 202,6 klMa copgepxutcs 40,7%
CI2 no o6bemy. Bolumcnute napumnansHoe aaeneHue PCI5.

A 82,5;b637,7,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 NOHMXEHUW AaBneHus ?

A ne cvectutes; B 0 ;B [.

6. B kakoM 13 cnenyowmx cny4aes peakums HEOCYLECTBMMA NPy NobbIX TeMnepaTtypax:

A [IH<0, [S>0; B [IH<0, S<0; B IH>0, 1S>0; ' IH>0, [1S<0;

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

2-om pactBop - 27,8 r HutpodpeHona HOC6H4NO2 B 500 r atunosoro cnupta. Kakown pacTteop
OyneT kuneTb nNpu 6onee BbICOKON Temnepartype ?

A 1-biia; b 2-oi1; B oanHakoso.

8. KoHueHTpauus cnaboii kucnotbl yBenuynsaetcs B 100 pas. Bo ckonbko pas yBenmuutcs
(YyMeHblNTCA) CcTEeNeHb anccounaumnm KUCnoTbl ?

All 8100 pas; 60810 pa3; Bl 810 pa3; [ 8 100 pas; [ He namenutcs.

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

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

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

9.2. Kakne u3 nepeymcneHHbix MoHoB HecLBeTHbl ?

A [Cu(NH3)2]+; B [CuF4]2l; B [CdCl4]2 [; I [FeCl4] [; O [Cu(NH3)4]2+.

10. Kaomcc.cnabo 04HOOCHOBHOM KncnoTel pasHa 10-4. Beiuncnute pH 0,01 H. pacTBopa aToi
KMCNOoTbl.

A3;64;B5;I6; 7.

11. Boiuucnute 9/C ranbBaHn4eckoro anemeHTa coctoswero na Ni-anektpoaa, 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) = |j0,238. A +1,730; 6 [1,730; B I1,152; I +1,152; [ +1,818.

12. PaccMoTpuUTE OKUCTUTENBHO-BOCCTAHOBUTENbHBIN NpoLiecc: Fe304, HNO3 [ Fe3+, NO.
YpaBHANTE OKUCNNTENIbHO-BOCCTAHOBUTENbHYIO PeakLumio 1 OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HNO3 yyactsyeT B peakuumn ? A 1; 56 3; B 9; I 14; [] 28.
2) Ckonbko Boabl obpasyetcs ? A1; 6 3;B9; " 14; [ 28.
3) Yemy paBeH akBuBaneHT okucnutena ? A 63/3; b 63*11; B 63; I 232; 1 232/3.

PernctpaumoHHbIn Homep
Crpanuua 6 13 8. 158
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7.3. UHTepHeT-pecypcChbl:

8. MarepuanbHo-TexHMYeckoe obecrnevyeHne AUCLMUMIIMHBLI/MOAYNSA COrNacHoO YTBEPXOAEHHOMY
yuye6HOMY nnaHy

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusiMm ®rOC BIMO u yyebHbIM NaaHoM no
HanpasneHno 222900.62 "HaHOTEXHONOrMm 1 MMKPOCUCTEMHAS TEXHUKA" U NPOOMNIO NOATOTOBKUN He
npeaycMOTPEHO .
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