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Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

Mporpammy ovcumnavHbl paspaboTan(a)(n) ooueHT, A.H. (Npodgoeccop) Yeeena B.B. Kagenpa
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 AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.23 ducumnnuHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 16.03.01 TexHnyeckas puamnka n oTHOCUTCS K 6a30BOA
(obwenpodpeccrnoHanbHom) yactn. OcBamBaeTcs Ha 2 Kypce, 3 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

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowmne KOMNeTEeHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
MK-1
n HOCTb MCNONMb30BaTh Bble T TU4EeCKNe 3HaHuA
(rpopeccuoranoiue  10COBH0CTs uenopuosary Sasoeue Tecpermeorie
KOMMeTeHuunn) P P
MK-3 CMOCOBHOCTb MPUMEHSITb OCHOBHbIE 3aKOHbl XUMUW MPK
(NMpodpeccroHanbHble 06Cy>XOeHNWN MOMyYEeHHbIX Pe3ybTaToB, B TOM YMCNE C
KOMMNeTeHuunm) NpVBNeYeHneM NHPOPMaLIMOHHBIX 6a3 AaHHbIX

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- NOHNMATb, 4TO XMMUA npencrtasndeTt coboi ONCUNTITTNHY, MHTErpuUpytowyto OCHOBHbIE OOCTUXEHNA
XNMNYECKNX Hayk,, KOTOpas ABNAETCA COCTaBHOW YaCTbiO €CTECTBO3HAHUSA U CNyXuTt HGO6XOD.VIMOI7I
CTyneHblo Ons yrny6neHHoro NOHMMaHN4A crneunanbHbIX XUMUYECKUX OUCUUMNNH.

-obnapatb TeopeTn4eCKNMMnN 3HaAHNAMN 00 OCHOBHbIX 3aKOHaXx XUMUN, 3HATb obnactu npMMEHeHNA
9TUX 3aKOHOB N NOHNMATb UX NPUHUNNKanbHble BO3MOXHOCTH .

- OPUEHTUPOBATLCS B y4eOHOI, MOHOrPagoUYECKOiA, CNPABOYHON 1 XYypHaNbHOW NnTepaTtype B
obnacTtu obuwei xumMun.

- I'IpVIO6p60TVI HaBblKW BbIMOTHEHNA FIpOCTeVILUVIX XNMNHECKNX pacyeToB N OCHOBHbIX NPUeMoB
pa6OTbI C pa3/indyHbiMM KnaccaMm HeopraHM4eCkmnx sewecTB

2. NONXEH yMeTb:

paboTtatb C XMMUYECKMI peakTUBaMu, pacTBOPUTENSMU, NaBopaTOPHbLIM XUMUYECKUM
obopynoBaHMEM;

NPOV3BOANTL PACYeThl, CBS3aHHbIE C NPUrOTOBNEHNEM PACTBOPOB 3a4aHHON KOHLEHTpaLMW,
onpeneneHnemM TeEPMOANHAMUYECKNX U KNHETUYECKMX XapakTepuCTUK XUMNUYECKUX NPOLLECCOB,
onpeneneHnemM CTEXMOMETPUN XUMUYECKUX PeakLmii; onpeaeneHmem ycnosuii obpasoBaHus
0CallkoB TPYLHO PAcTBOPMMbIX BELWECTB 1 Ap.;
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Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

ncnonb3oBatb NpUHUMN NepnognyHOCT N I'Iepmo;wlquKyro CnCTeMy ons npenckasaHus cBoOWCTBa
MPOCTbIX N CNTOXHbIX XUMNYECKNX COeOVHEHNA n 3aKOHOMepHOCTeI7I B X NBMEHEHWUN;

NPOBOAUTL NMPOCTOW y4ebHO-UCCNenoBaTENbCKUA 9KCNEPUMEHT Ha OCHOBE BafeHWsS OCHOBHbLIMU
npvemamm TexHukn pabot B nabopatopuu;

NPOV3BOANTL OLIEHKY MOrPeWHOCTeN pe3ynbTaToB (OU3NKO-XUMNYECKOTr0 9KCNEPUMEHTA;
0chopMNSATb Pe3ynbTaTbl SKCMEPUMEHTANbHbIX U TEOPETUYECKNX PpaboT, hOPMYIMPOBaTL BbIBOAbI.

3. ONXEH BnaneThb:
OCHOBHbIMW MpuemMamu nNpoBeneHNs PU3NKO-XMMNYECKNX N3MEPEHUN;

MeToaamMin KOppeKTHOVI OLUEHKN ﬂOFpeLUHOCTeVI npwn nposeneHnn XmMmMn4eckoro sKkCnepmnMeHTa,

TeopeTn4HeCcknmmMm Metogamm onncaHmnAa CBOWCTB NPOCTbIX N CJTOXHbIX BEWEeCTB Ha OCHOBE
ANEKTPOHHOIo CTPOEHNA NX aTOMOB U MNMOJTOXKEHUA B I'Iepmon.mquKoM cncrtemMe Xxmmmnyeckmx
3NEMEHTOB;

aKCrNnepunMeHTalbHbIMN MEeTOOaMIK ornpeneneHna XmmMmn4eckmnx CBOWCTB 1" XapakTepucTunk
HeopraHn4eckunx CoeaVHEeHNN.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

nposeneHnsa XMMM4eCckKoro aKkCnepunMeHTa,

- BbISIBNIEHNS B3aMIMOCBSI3N MEX Y CTPYKTYPOI, CBOMCTBAMU 1 PeaKLIMOHHOM CNOCOBHOCTbIO
XUMUYECKNX COEONHEHWIA;

- KOHTPONA NpaBUIbHOCTK MOJTYHEHHbIX PEe3yNibTaTOB;

- dHan3a XMMn4eckumnx npoueccoB, NPonCxXoaslmx npu B3aMMOLENCTBMN BELWECTB, pacyeTta
BO3MOXHOCTU X MPOTEKaAHUA;

- NpoBeNeHNA Ka4eCTBEHHOIo N KOJIM4ECTBEHHOIO aHanms3a,
- NOAOroTOBKM M BbICTYNNEeHns C npe3eHTaunsaMmn Ha 3adaHHble TeMbl;

4. CTpyKTypa U cogepxaHue AUCLUMNINHDBI/ MOoayns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 3 ceMecTpe.

CyMmMapHO no gucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta 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 - "xopowo" (xop.);

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

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

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl No aucCUMnNInHe/ MOAYyNio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA
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Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 1. OcHOBHbIE Egﬁ;mﬁ::oe
1. [MOHATMA N 3aKOHDI 3 1 2 2 0 3anaHme
XUMNK
Tema 2. [NMncbMeHHOE
2_Kﬂaccm¢MKaum9 3 5 5 5 0 JoMallHee
HeopraHNn4yeckKunx 3apaHne
COeoVNHEHNN
lMncbMeHHoe
Tema 3. CtpoeHun MaLH
3 ema 3. CtpoeHne 3 3 5 > 0 nomaiuHee
aToma 3apaHve
lMncbmeHHoe
Tema 4. XuMmnyeckas nomalHee
4. 3 4 2 2 0
cBs3b. Mbpuamsauusi. 3anaHue
Tema 5. MloHHas, MVCLMEHHOE
BOLNOPOAHAS, noMallHee
5. |[MeTannuyeckas casu. 3 5 2 2 0 sananmne
MexmonekynspHoe
B3amMomencTene
Tema 6. OcHOBHblE [NMncbMeHHoE
TPYKTYPHbIE TUMbI MaLlH
6. [CTRYKTYpHbIE 3 6 2 2 0 fomalliHee
HeopraHN4eckKunx 3apaHue
coeavHEeHNn
lMncbMeHHoe
v Tema 7. OHepreTuka 3 v 5 5 0 nomatuiHee
" XMMMYECKMX MPOLLECCOB 3apaHue
Tema 8. Xumnyeckas KoHTponbHas
8. [KnHeTnka, XuMmnyeckoe 3 8 2 2 0 paboTta
paBHOBeCKE
Tema 9. PacTeopbl.
Cnocobbl BbipaxeHus LZ$;mﬁ:goe
9. [KOHUeHTpauuu. 3 9 2 2 0 sananue
PacTtsopbl
HE3NeKTpPonMToB
Tema 10. PaBHoBecus B
pactBopax cnabbix MNMucbMeHHoe
1O_snKTponmos.Cmanble 3 10 5 4 0 nomallHee
9NEKTPONUTHI. 3apaHne
BonoponHbiin
nokasartenb, [1P.
lMncbMeHHoEe
omauwHee
11.[Tema 11. Tugponu 11 2 4 A
ema Aponns 3 0 3apaHve
PermcTpaumnoHHbIii Homep 868127318 BAEKTPOHHBIH
Bl VHUBEPCHTET
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Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
lMncbMeHHoe

12 Tema 12. Teopun } 3 1o 5 5 0 noMallHee

KNCNOT U OCHOBaHUM 3ajaHve

e
13.|0kncnmtenbHo-BoCCTaHQBUTRNbibIE! 3 2 2 0 g'auaHme

peakuun

Tema 14. HanpaeneHwne lNncbmeHHoe

npoTekaHus JomalHee
14. OKWCNUTENbHO-BOCCTAHO BVITgrle bIX 14 2 2 0 3afaHuve

peakumni.
15 Tema 15. KomnnekcHble 3 15 5 4 0 Kggggganaﬂ

‘lcoennHeHns P

Tema . Itorosas 3 0 0 0 OK3aMeH

doopMma KOHTpons

Ntoro 30 36 0

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. OCHOBHbIE MOHATUS N 3aKOHbI XMMUN

NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

ATOMHO-MonekynsipHas teopus. NoHATME aTOMHOro Beca. Mosnb 1 9KBMBANEHT.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

3aBMCMMOCTb 3KBMBANIEHTHOM MACCbl OT CTEXMOMETPUN peakLmn. [[a3oBble 3aKOHbI B yCTaHOBNEHUN
cocTaBa BELWECTB. BbIBOA, NMPOCTENLWMNX U UCTUHHBIX (OOPMYN BELLECTB.

Tema 2. Knaccudpukaums HeopraHuyeckmx coe guHeHUN
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BelwecTBa npocTbie 1 cnoxHble. BaxHOCTb BMHAPHbLIX COEAVNHEHUI KaK OTAENbHOMo Knacca.
Oxcupbl, Nnepokcuabl, TMAPOKCUAbI, KACAOTbI, CONN. BO3MOXHOCTb paclumpeHms 4aHHOM
Knaccudukaumm

npakTnyeckoe 3aHsitne (2 4aca(os)):

CBoWiCcTBa OCHOBHbIX, KUCNOTHbIX, aMPOTEPHbIX rnapokcnaos. CpeaHue, KNCble, OCHOBHbIE COMN.
Tema 3. CtpoeHue atoma

JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):

Passutne npencraeneHnin o ctpoeHun atoma. CoBpeMeHHble npencTtasneHuns. CBONCTBa aTOMOB.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

KBaHTOBbIE YMCna. AnekTpoHble hopMysbl aTOMOB. MNpenckasaHne Hambonee BEPOSTHbLIX CTENEHEA
OKWUCNEHMNS SNEMEHTOB.

Tema 4. Xumunueckasi cBsizb. FMbpunaonsauus.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

MeTonbl BaneHTHbIX CBSA3EW U MONeKynsipHbix opbutanei. Mbpnamsaums. CBocTBa KOBANEHTHOM
cBa3n. KpatHble cBA3W.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PaccMoTpeHue anekTPOHHOro CTPOEHMUS COeANHEHNIA HENEPEXOAHbIX 3IEMEHTOB C TOYKM 3PEHMSI
Teopuun rmbpuamnsaummn. Teopusi Mmnnecnu.
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Tema 5. UoHHas, BogopoaHas, Metannuyeckas cesa3n. MexmonekynsipHoe B3auMoaencTeue
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MexxmonekynsipHas, BHyTPMMONEKYNsipHas U MexaToMHasi BOOOpoaHble cBsi3un. MposiBneHne
BOJAOPOIHON CBA3N B (PU3NKO-XMMUYECKIMX cBOMCTBaxX BelwecTB. OCOOEHHOCTM 3N1EMEHTOB,
obpasyowmx NpocTble BewecTsa - MeTannbl. OnMcaHne MeTanimyeckol CBsi3n Ha OCHOBE TEOpUH
MOJNEKYNSIPHbIX opbuTanei.

npaktnyeckoe 3aHsitne (2 4aca(os)):

[MposiBneHne BOOOPOLHON CBA3M B PU3MKO-XMMUYECKUX CBONCTBAX BEWeCTB ANMONb-ANMNONbHOE,
WHOYKUMOHHOE, ONCNepCUoHHOe B3anmonencTame. [JOHOPHO-akLenTopHOe MeXMOoNeKynsapHoe
B3aMMOLeENCTBME.

Tema 6. OCHOBHbIE CTPYKTYpPHbIE TUMbl HEOPraHU4YeCKMX coeAMHEHUN
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

ATOMHbIE, KOBANEHTHbIE, MOHHbIE, KoopaonHaunOHHbIE, OCTPOBHbIE PEWETKN. BoaMoxHble BapuvaHTbl
COYJIEHEHNA OKTasapun4eCKnX n TeTpasgpmn4ecknx equnHuL.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MpenckasaHus TMNOB PeWweToK OS5 BEWECTB pa3/IMyHON CTEXUOMETPUN
Tema 7. DHepreTuka XuMM4YeCKMX rMpoL,eccos

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

I'IepBb||7| 3akOH TepMOONHaMUKWN. Tennora, pa60Ta, BHYTPEHHASA SHEPIrus, aHTanbnns.3akoH [ecca.
TepMO,EI,VIHaMI/I‘-IeCKI/Ie LUnKnbl. BTOpOVI 3aKOH TepMOANHaMUKN. 3HTpOI’IVIFI n ceobogHas SHEPrns.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

|_|pI/IMeHeHVIe 3akoHa ecca B TEPMOXNMUNN. Bbluncnexne VI3068.pHO-VI3OTepMI/I‘-IeCKOI'O noTeHunana.
Orlpe,ueneHme SHTaNbNnn HeVITpaJ'IVI3aLl,I/IVI CWbHOW KNCNOThI.

Tema 8. XuMmnyeckasa KMHeTMKa, XMMU4YeCckoe paBHoBecue
JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

["loMO- 1 reTeporeHHble peakummn. OCHOBHOWM NOCTYNaT XMMMUYECKON KNHETUKN. PakTopbl,
onpepensowme CKOpoCTb XMMUYeCcKon peakumm .[opsaaok n MONekynsapHoOCTb peakunn . Teopus
NepexoHOro COCTOSIHUS. B3anMocBs3b KOHCTaHTLI paBHOBECUS U 3Heprun 'mbbca. MNpuHumn ne
lWatenbe

npaktnyeckoe 3aHsitne (2 4aca(os)):

TeMmnepatypHas 3aBUCMMOCTb CKOPOCTU peakummn. CMeleHne XMMm4eckoro paBHOBECUS
Tema 9. PactBopbl. Cnoco6bl BbipaXeHUsA KOHLLeHTpauun. PacTBOpbl HE3NEKTPONIMTOB
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

PaCTBOpeHI/Ie Kak q3I/I3I/IKO-XI/1MI/I‘-IeCKI/II7I npouecc. 3mMeHeHne aHTanbnum n SHTPONUN Npun
pacTBoOpeHNN. ConbBartauus, conbsarthbl. ocobble cBOlCTBa BOAbI Kak pacTBOpUTENA. Haunbonee
pacnpocTtpaHeHHbIE cnocobbl BblpaXeHna KoOHUEeHTpaunn - MmaccoBas Oon4d, npoueHTHas
KOHUEeHTpauund, MONApPHOCTb, HOPMa/lbHOCTb, MONANBHOCTb, MOJIbHas AOO0NA. KonnuratmeHble
CBOWNCTBA.

npakTudeckoe 3aHsitne (2 yaca(os)):

B3anmocBa3b pas3nnyHbIx BbipaXkeHuin KOHUEHTpauun pacteopa. KonnuratueHble CBOMCTBA
pacTBOPOB.

Tema 10. PaBHOBecusi B pacTBopax cnabbiX 3NKTPONUTOB. CUNbHbie 3NEKTPONUTbI.
BonopoaHbi nokasarenb, MP.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CreneHb guccouunaunm anekTponnTbe, hakTopbl, ee onpegensowume. NpacrasneHue o Teopumn
CUNbHbIX anekTponMToB. KOHLEHTpauUnNs MOHOB B PaCTBOPE M aKTUBHOCTb. 3aKOH pa3baBneHuns
OcTtBanbaa.Teopun KNCAOT U OCHOBaHWA. KOHCTaHTbI MOHM3aUMK KACIOT 1 OCHOBaHWA. KoHCTaHTa
anccounaumm u MOHHOe nNpouseeneHue Boabl. BooopoaHbii nokasarens. [povsseneHve
pacTBOPUMOCTN.

npaktnyeckoe 3aHsitne (4 4aca(os)):
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OnpenenexHne KOHCTaHTbl guccoumaumm cnaboro anektponuTa. amepeHme KUCNoTHOCTH
PacTBOPOB C MOMOLLbIO MHANKATOPOB

Tema 11. T'mpponus
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Monsipmaytowas cnocobHOCTb KAaTUOHOB 1 aHWOHOB. B3anmopeincTBre KaTMoHOB 1 aHWOHOB C
MOneKynamm BoAbl rmapaTHoin 060104k, PasnmyHble TMnbl rmaponnsa, KOHCTaHTa rmaponnsa.

npaktnyeckoe 3aHsitne (4 4aca(os)):

OueHka cTeneHn rnaponmaa pasnnyHbiX Conen.
Tema 12. Teopuu KUCNOT N OCHOBaAHUN
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Teopun AppeHnunyca, bpeHctena, Jlykca-dnyna, conbBo-cucteM, Jlbtonca. CocTositHMe MOHOB
BOOOPOOA 1 rMapoKcumna B BOAHbIX pacTBopax.

npakTnyeckoe 3aHsitne (2 4aca(os)):

BydepHble pacTeopbl. [Mpon3seneHne pacTBOPUMOCTI TPYOHOPACTBOPUMbIX SNEKTPONUTOB.
Tema 13. OKncnUTenbHO-BOCCTaHOBUTE IbHbIE peaKLumn

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

TunuyHble okMcnnTenn n BocctaHoBuTenn. MeTon anekTpoHHoro 6anaHca.

npaktnyeckoe 3aHsitne (2 4aca(os)):

TyNMYHbIE OKNCNTMTENBHO-BOCCTAHOBUTENbHbBIE PEaKLMM B PaCTBOPAX.

Tema 14. HanpaBneHue NpoTeKaHUA OKUCNUTENIbHO-BOCCTAaHOBUTE/IbHbIX peakLun.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MonyanemMeHT 1 ranbBaHUYeCcKknii anemeHT. CornaweHuns 06 n3amepeHnn anekTPoLHOro noteHuuana.
HopmanbHbli BOAOPOAHbIA anekTpoa. Beison obuero ypaBHeHus HepHcTa. YacTHbll cnyyai
ypaBHeHUst HepHcTa ans noteHumana MeTannmyeckoro anekTpoaa.
OKMCNNTENBHO-BOCCTAHOBUTENbHbIV NMOTEHUMAnN.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

OKUCNNTENBHO-BOCTAHOBUTESNBHBIE U ANEeKTPpOaHblE NOTEHUMANDbI. 3asucumoctb 30C BOAOpOOHOIO
nonyaneMeHTa OT KUCNOTHOCTK pacTBopa. OueHka HarnpaBieHnsa NpoTeKaHns
OKUC/INTENBbHO-BOCCTAHOBUTEJIbHbIX peaKu,w?l.

Tema 15. KomnnekcHble coegnHeHns
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OnpegneneHune noHaTUS "KoMnnekcHoe coeamHeHune." LieHTpanbHbIA OH, LLEHTP KOOpAVHaUuUN,
BHYTPEHHSS N BHELWHAA cqpepbl KOMNeKca, nraHabl, 0eHTaTHOCTb iuraHaa, KoopanHaunoHHoe
4ncno KomnnekcoobpaszosaTens. Tunbl nuraHnoB. HomeHknatypa nuraHaoB U KOMMIEKCHbIX
coeguHeHun. isomepus. Teopumn XMMNUYECKON CBA3U B KOMMIEKCHbIX COEANHEHWUSIX.

npaktnyeckoe 3aHsitne (4 4aca(os)):

HasBaHUsi KaTMOHHbBIX, @HUOHHbIX, HETPaNbHbIX KOMMNEKCOB. BO3MOXHble cryyan nsomepun ans
KBaApaTHbIX, TETPA3APUYECKMX U OKTa3APUHECKMX KOMMNEKCOB. PaccMoTpeHne CTpoeHus
KOMMNEKCHBIX COAVHEHWIA C MO3ULIMM METOA0A BaNEHTHbIX CBA3EH U TEOpWM KPUCTANANYECKOro Nons

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUMMNIUHBI (MOLYNSA)

Buabi
N Pasgen Cemect Henens | camoctositenbHON [TpymoeMKoCTb g;?a%%::):g:;gzgﬂﬁ
OucumnnmnHbl Plcemectpa pa6oTbl (B wacax) a6otbl
CTYEHTOB P
Tema 1. OCHOBHbI noAroTosk
e OAroToBka ooMalHee

1. [MOHATUS N 3aKOHBbI 3 1 JAomallHero 2 3afaHne

XUMUn 3agaHuns

KETPOHHBH
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Buabi
N dDopMbl KOHTPONSA
Pasnen Henens | camocTtositenbHoM [TpynoeMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) camoctaosngeb;:bHou
CTYyAOEeHTOB p
Tema 2. noaroToBka
5 Knaccugomkaums 3 > |nomawnero 5 JomallHee
" |[HeopraHnyeckmnx sanaHns 3amaHue
coeaVnHeHnin
Tema 3. CtpoeHune MOAroToeka JomaluHee
3. atoma 3 3 JoMallHero 2 sananme
3apaHus
4 Tema 4. Xumnyeckas 3 4 zgﬂ;oujﬁgrl(g 5 JgomauliHee
" lcBa3b. [mMbpunagmn ns.
CBS3 bpnansa 3ananms 3afaHune
Tema 5. MloHHas,
BOOOpPOHAs, MoAroToBkKa
5. |[MeTannn4yeckast cBs3n. 3 5 JomaliHero 2 ggﬁ:.ﬂ]m“:e
MexmonekynspHoe 3apaHuns
B3amMmogencTeme
T )
ema 6. OCHOBHblE NOAroToBKA
6 CTPYKTYPHbIE TUMbI 3 6 [OMALHErO 5 JomaluHee
" |HeopraHnyeckmnx sanaHns 3agaHue
coeanHeHuin
- Tema 7. DHepreTuka 3 v Egﬂ;ﬂg:r'(g 5 nomalHee
" IXuMun4yeckux n B
ec poLiecco 3ananHns 3apaHve
Tema 8. Xumnyeckas MOAroToBka K KOHTDONBHAS
8. [KMHeTunka, xumMmn4yeckoe 3 8 KOHTPONbHOWN 2 a602a
paBHOBEeCKe paboTte P
Tema 9. PacTBopbl.
Cnocobbl BblipaxXeHus MOAroToBKa OMALHEe
9. [KOHUEHTpaunu. 3 9 |momalwHero 2 3ananne
PacTteopbl 3a0aHuns
HEeaneKTPonMTOB
Tema 10. PaBHOBecus B
pacTeopax cnabbix
10 anKTponuToB. CunbHbIE 3 10 zgﬂ;ﬂseBrKg 1 JomaluHee
‘lanekTponuTol. SanaHus 3agaHue
BooopoaHbii
nokaszarenb, NP.
noaroToBka
11.|Tema 11. 'voponns 3 11 |oomauwHero 1 ggxgﬁmfe
3apaHus
12 Tema 12. Teopuun 3 12 zgﬂgﬂﬁgg 1 JomalHee
IKNCNOT N OCHOBAHUI
CNOT N OCHOBA sananms 3agaHue
Tema 13. noaroToBka
13.|0OkucnmuTenbHo-BoCCTaHABUIRNblbIE13  |momaluHero 1 ggx:&;;e
peakuunm 3apaHus
T .
ema 14. HanpaeneHuve NOOroTOoBKA
14 [nPOTEKAHNA 14  |nomawrero 1 JgomaluHee
: OKVICJ'IVITeﬂbHO-BOCCTaHOBI/ITgJ'IbH bIX 3ananns 3apaHue
peakumi.
PervncrpaumnoHHbI Homep 868127318 SAEKTPOHHBIH
Bl VHHBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBka K
15 Tema 15. KomnnekcHble 3 15 KgﬂTSOﬁbHeCl)VI 1 KOHTPONbHas
‘lcoennHeHnn T
a paboTte pagora
NTtoro 24

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIE (hOpPMbl 06yYeHUs
YTeHne nekuunin No JaHHOM AMCUUMNINHE PEKOMEHOYETCS NMPOBOANTbL C UCMONb30BaAHNEM
MyNbTUMEANHbIX NPe3eHTauUnin 1 4eMOHCTPaLMOHHOIO aKCnepuMeHTa.

Mpw paboTte B ManoYMcneHHbIx rpynnax LenecoobpasHo 1cnonb3oBaTb AManoroByto opmy
NPOBEeAEHUS NEKLMOHHBIX 3aHATUI C UCMONIb30BAHUEM 3/IEMEHTOB NPaKTUHECKMX 3aHSATUNA,
NOCTaHOBKOW U pelleHreM NPo6EMHbIX 1 CUTYaLMOHHbIX 3afaHui 1 T. ..

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XUMUN
JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

Bo3HUKHOBEHME XMMUK KaK Hayku. Kpyr siBneHniA, onucbiBAeMbIA XUMUER. ATOMHas rmnoTeaa,
BMOCneAcTBMU - Teopus. Bo3apenus Mpycta n bepTtonne, ux BaXHOCTb AN AanbHENWEro pa3Butuns
xuMun.Monb 1 sKkBUBaNEHT. 3aKOH 3KBMBANEHTOB. Bbibop B Ka4ecTBe 9TanOHOB YCTAHOB/IEHHbIX
cornaweHvem onpeneneHHbIX Macc BOJopoaa 1 Kucnopoga.

Tema 2. Knaccudpumkaumsa HeopraHuyeckux coeguHeHUn
LOoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

3aBUCUMOCTb 9KBMBAJIEHTHOW MaccCbl OT CTeEXNOMETPUN peakunn. [a30Bble 3aKOHbI. HOMeHKﬂaTypa
HeopraHn4eckunx COeaVHEHNN. DKBUBANEHTbI KUCNOT, , OKCUAO0B, CONEMN

Tema 3. CTpoeHue aToMa
oomatlHee 3aaaHue , NpUMepHbIE BOMPOCHI:

Kpartkas ncropus passntus npencrasneHnin o ctpoeHun atoma. Monenun TomcoHa v Pesepdpopaa.
MocTtynatbl Bopa. CoBpeMeHHOEe onncaHne COCTOSHUS 3NeKTPoHa B aTOMe, KBaHTOBbIE YMCna.
npasuna KneykoBCcKoro. OnekTpoHHble popMynbl aneMeHToB 1- 6 nepuoga. CtpykTypa
Meprogunyeckoi cnctemol. CBONCTBA aTOMOB

Tema 4. Xumunueckas cBsizb. FTMbpnaonsauus.
JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

MeTon BaneHTHbIX cBA3el. [JOHOPHO - akUuenTopHoe B3anmoaenTeme. Teopus rubpmamsaumnn.
PaclwmpeHHas Teopusi rmbpuansaunm - Teopusi OTTankKUBaHNS 3NEKTPOHHbIX Nap BaneHTHOM
obonoykn. KpatHocTb cBas3un. Curma-, nu-, nenbta- cBaA3un. JunonbHble MOMEHTbI MONEKYI.

Tema 5. UoHHas1, BopgopoaHas, meTannuyeckasi cBa3n. MexmonekynsapHoe s3aumoaencreme
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

MexmonekynsipHasi BHyTPUMOEKYNSipHaa U MexXaTtoMHas BOLOPOAHble CBA3W. [1posBneHne
BOLOPOAHOW CBSI3N B (PU3NKO-XMMNYECKMX CBOMCTBaxX BewecTB. OCOOEHHOCTM SNEMEHTOB,
obpasytowmx NpocTble BewecTsa - Metannbl. OnnucaHne MeTanim4yeckom CBs3M Ha OCHOBE TEopUn
MONEKYNSIPHbIX opbuTanei.

Tema 6. OCHOBHbIE CTPYKTYPHbIE TUMbl HEOPraHNM4YeCKUX CoeANHEeHUN

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

MonekynsipHble, aTOMHble, KOBANEHTHbIE, MOHHblE peweTkn. OCTPOBHbIE, LIEMHbIE, CETYATLIE,
TpexMepHble peweTkn. BodaMoXxHble BapmaHTbl 06 beAMHEHUS TETPASAPUNYECKUX, KBAAPATHBIX 1
OKTa3PUYECKNX CTPYKTYPHbIX €AMHULL.

KETPOHHBH
B_EPCHTET
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Tema 7. DHepreTnka XMMUYeCcKMxX NpoL,eccoB
LoMalHee 3afaHne , NPUMeEpPHbIE BOMPOCHI:

MepBblii 3aKoH TepMoanHamMukn. Tennota, paboTta, sHTanbnus. CtaHaapTHas aHTanbnNus
obpasoBaHus, 3akoH ["ecca. BTopoit 3akoH TepMoanHaMukn. SHTponus 1 aHeprus Mmbbca

Tema 8. Xumnyeckasa KMHeTUKa, XMMU4YeCKoe paBHoOBecue
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

OCHOBHOW NocTynar XMMM4YeCKon KNHeTUK. MonekynspHoOCTb 1 NOPAAOK peakunn. 3aBUCMMOCTb
KOHCTaHTbl CKOPOCTW OT Temnepartypsbl. [Mpasuno BaHT-INodda, ypasHeHne AppeHuyca. Teopus
nepexoaHoro coctosiHus. CBsA3b M3MeHeHNs aHeprum Mmbbca B xoae peakuum n KOHCTaHTbI
pasHoBecus . [MpuHumn ne Warenbe.

Tema 9. PacTBOpbl. Coco6bl BbipaXxeHUsi KOHLeHTpauuu. PacTBopbl HE3NEKTPO/IUTOB
[ooMallHee 3aaaHve , NpMepHble BOMPOChI:

BbipaxeHus 4N KOHLEHTPaLMM pacTBOPEHHOro BelecTBa : MaccoBas [O0NSs, NPOLEHTHAS
KOHLEHTpaLUMs, MONsipHas, MONsNbHAS, SKBUBaNEHTHAs KOHLUEHTpaLUumW, MonbHas nons. PacTeopsl
HE3MeKTPONNTOB, KONNUraTUBHbIE CBOMCTBA.

Tema 10. PaBHOBecusi B pacTBopax cnabbix aNKTPONUTOB. CUNbHbIe 3NEKTPONUTDI.
BopopoaHbin nokasartenn, MNP.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

Cnabble 1 cunbHble anekTponnTbl. I30ToOHMYeCcKkmMin KoadhgouumneHT. 3akoH pasbasneHns OcTtBanbaa.
BooopoaHbii nokasartenb

Tema 11. 'mpponus
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

MoHATMe o cTeneHun rmaponmaa. MNaponus, obycnoBneHHbIn B3aMMO4eiCTBMEM KATUOHA C BOLOWA.
3aBncMMOCTb CTEMEHM M’MAPONMN3a OT 3apsaa 1 paanyca katmoHa. maponns, 06yCnoBnEHHbI
B3aMOLENCTBMEM aHMOHA C BOAON. 3aBMCMMOCTb CTENEHM FMMAPONM3a OT 3apsaa v paguyca
aHvoHa. M'maoponna, obycnoBneHHbIn B3aMO4ENCTBEM U KAaTNOHA, MaHMOHA C Boaoin.PasnnyHble
TWNbI TMOPONN3a.

Tema 12. Teopuu KUCNOT N OCHOBaAHUM
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

Teopumn AppeHunyca, bpeHcTena, Jlykca-®dnyna, conbBo-cuctem, Jibtonca. CocTosiHMe NoHOB
BOL4OPOAA U r’MAPOKCUNIA B BOOHbBIX pacTBoOpax.

Tema 13. OKucnutenbHo-BoCCTaHOBUTENIbHbIE peakLumn
JOMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

TunnyHble okmcnuTenu n BocctaHosutenu. Moabop K03apPULNEHTOB B
OKNCNNTENbHO-BOCCTAHOBUTENBHBIX PeaKLMsiX METOLLOM 3NIEKTPOHHOrO 6anaHca.

Tema 14. HanpaBneHMe npoTeKkaHna OKNCNINTENIbHO-BOCCTAaHOBUTEJIbHbIX peaKu,M|7|.
JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

[MonyanemeHT, ranbBaHNY4eCKNA dnemMeHT. HopmanbHbIn BOOOPOAHbIV anekTpod. YpasHeHne HepHceTa
Ans noTeHumana metannuyeckoro anektpoga. 9C anemeHta. OKMCINTENBHO-BOCCTAHOBUTESNbHbIE
noTeHumanbl. HanpaeneHne NPoTeKaHNs OKUCINTENbHO-BOCCTAHOBUTENbHOM peakLnn.

Tema 15. KomnnekcHble coeanHeHus
KOHTpONbHas paboTta , NpUMepHbIE BOMPOCHI:

OCHOBHbIE MOHATUSA: LleHTpaﬂbeIVI NOH, NnraHa, KoopanHaunoHHas ccpepa, KoopaonHaunoHHOe
4ymncno, 0eHTaTtHOCTb. HomeHKnaTypa nmraHnooB, KATUOHHbIX, aHNOHHbIX, HeVITpaﬂbeIX KOMTI/1eKCOB.

UtoroBasi doopma KOHTpOns
aK3aMmeH

[MprMepHble BOMPOCHI K 9K3aMeHy:
MpuMepbl 6UNETOB K KOHTPONbHBIM paboTam
KoHTponbHas @ 1 .

KETPOHHBH
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BapuaHT 1.

1. Hannwwute ANEKTPOHHY POpPMyNy 1 HA OCHOBaHUN SﬂeKTpOHHO-FI‘-Iee‘-IHOVI CXeMbl ornpenennte
BO3MOXHbI€ BaNleHTHOCTK 3NeMeHTa @75.

2. Hanuwwute peakummn nonyyeHusl, Ha3BaHusi U popMynbl BCex coner, obpasyrowmxcs npu
B3anmogencTeum rugpokcuaa tannus(lll) ¢ yronbHon kmcnoTom.

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

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

[HO298 -206 -135 0 kOx/Monb

sll298 113 92 223 Ox/Monb rpag

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

BapwuaHrT 2.

1. Hannwute anekTpoHHY0 PopMyy N HA OCHOBAHUWN SNEKTPOHHO-A4EEYHOM CXEMbI OnpeaenmTe
BO3MOXHble BaJIEHTHOCTW 3NeMeHTa €52.

2. Hanuwwnte peakummn nonyyeHuns, Ha3BaHus n oopMynbl BCEX COnelt, obpasyrowmxcs npu
B3aumogencTeum rmgpokcuaa xpoma(lll) ¢ yronbHom kncnoToi.

3. Onpepennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTtekaHune npu 800 n 16000K cnegnyolen
peakuuu:

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

[H0298 0 -242 -1118 0 kOx/mMonb

sll298 27 189 152 131 Ox/monb rpan

4. Kak snuatoT nameHeHns T n P Ha paBHOBecue peakumn, NnpuseneHHon B 3 Bonpoce ?
KoHTponbHas € 2.

BapuaHT 1.

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

2. KakoBbl cTeneHb anccoumaumm n pH pacteopa cnaboit kucnotel HA ¢ koHueHTpaumeld 0.2 Monb/n
? KoHcTaHTa guccoumauum ato Kucnotol - 2?10-5.

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

4. "anbBaHWYECKUIA 3NEMEHT COCTOUT M3 CTAHAAPTHOrO ONIOBSIHHOIO 3N1eKTPoAa U MELHOrO B
pacTteope cynbcpata meau(ll) ¢ koHueHTpaumen 0.0001 monb/n. Yemy pasHa 3C aToro anemeHTa ?.
CraHpapTHble NOTEHUManbl ONOBSHHOMO M MELHOMO 3N1EKTPOLOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. NMopbepunTe K03hPMLMEHTHI METOLOM 3N1EKTPOHHOro 6banaHca.
K2UO4 + PH3 + HCI = UCI2 + H3PO4 +...

BapwuaHr 2.

1. Kakoii 06bem pacteopa xnopuaa xenesa(lll) c koHueHTpaumeit 0.2 monb/n Tpebyetcs ans
B3anmMogencTema ¢ 50 Mn pactesopa rmapokcmaa Kanmsi ¢ KoHueHTpauuein 0.3 monb/n?

2. PacTBop cnaboro ogHokncnotHoro ocHoBaHust MOH ¢ koHueHTpauumeit 0.01 monb/n nmeet pH =
10. Onpenennte KOHCTaHTy auccoumaumm aToro OCHOBaHUS.

3. Hanuwwte ypaBHeHMe peakuum ruaponmsa un ykaxuTe cpegy B pactsope K3VO4.

4. lNMoTteHuman MmenHoro anekTpomda paeeH +0.25 B. Yemy paBHa koHuUeHTpaumsa noHos meau(ll)
pacTteope ? CTaHOapTHbIA NoTeHuman MegHoro anektpona paseH +0.34 B.

5. MopbepuTte KOAPIPULMEHTLI METOAOM 3N1EKTPOHHOro 6anaHca.
MnO2 + KCIO3 + KOH = K2MnO4 + KCI +...

NMPUMEPBI BUNTETOB K 9K3AMEHY
o1
1. YeMy paBeH 3KBUBaNEHT OPTOPOCHOPHOM KUCNOTbI B peakLmm

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

A196;B98;B49;I 32,7; 1 16,3.

2. KakoBa CTpyKTypa ypoBHS ¢ =5 B aToMe Bonbppama ?

A 5s25p65d4; b 5s25p25d4; B 5s05p35d8; I' 5s05p35d5513; [ 5s25p65d10.

3.1. Kakosa rnbpuamnsauns Fe3+ B coeanHernmn H[FeCl4] ?

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

3.2. Kakoi ctaHeT KOBaneHTHOCTb KpeMHUs nocne B3anmoneiictens SiF4 ¢ nsboitkom HF ?
A2;63;B4;I5; 6.

4. Ons peakumm 02 + 2802 [1 2503 Kp = 800 npu 5000C. Boluncnnte KoHLeHTpaumio 02, ecnu
N3BECTHO, 4TO KOHLUeHTpaumm 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 kO x/mMonb. B KaKyto CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN TeMnepaTypbl ?

A ne cmectutces; B U ;B L.
6. Kakos 3Hak G tasHus nbaa npu 263 K:
A 1G>0; B 1G=0; B 1G<0;?

7. MNpepnonaras guccoumnaunio NONHOW, onpeaenvTe, Npu Kakon Temnepartype bynet 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; 1, [I (10/208)*(800/1000)*0,52+100.

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

A 14; 6 13; B 10; I lig(36,5)+14; 1 19(36,5/10) 014.

9.1. MNpepnonaras, 4To KOHUEHTpauns komnnekcHoro noHa [Co(NH3)6]3+ nameHsietcs kpanHe
mMano, Bblyncnute KoHueHTpauuio NH3, nonyyarowerocs no nepeon CTyneHn guccoumaumnm
(KycrT.,6=2,5*104), B 0,1 M pacTtBope conu.

A 1/(2,5*104*0,1); b 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 KOOPAMHALMOHHOE YMC0 KoMMaekcoobpasoBaTensi B KOMMIEKCHOW COMK
Ba[Ni(C204)2(NH3)2] ?

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

10. Kaucc.cnaboli 04HOOCHOBHOW kKMcnoThl paBHa 10-5. Beiuucnute pH 0,1 H. pacTBopa 370
KWUCNOTBHI.

A1;66;B3;I8;14.

11. Boiumcnute 9MC 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: 0 +1,476.

12. PaccMoTpUTE OKMCIMTENBbHO-BOCCTaHOBUTENbHBIN NpoLiece: H2S203, HCIO [l so420, s, clll.
YpaBHSITE OKUCTUTENBHO-BOCCTAHOBUTENBHYIO PeakLyio 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, €cnu 6 r kucnoTtel cogepxut 0,1 r Bogopoaa, cnocobHoro
3amewatbcs 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 cesizsimu B Mmonekyne AsBr3 (p3-HernbpuansosaHbl) ?

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

PernctpaunoHHbiii Homep 868127318
CrtpaHnua 13 n3 17. -~



Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

3.2. Kakue 13 nepeymcneHHbIx 4acTuL, He MOryT CYLLEeCTBOBATb B YCTONYMBOM COCTOSIHUM (METOA,
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.

A82,5;6537,7;B164,9; I 75,4; 11 20,6 kMa.

5. B cucteMe yctaHoBunoch pasHoeecue CO2(r) + H20(x) [l H2CO3(p-p) . B kakyio CTOpOHy OHO
CMECTUTCS NpW NOHUXEHUN AaBneHuns ?

A He cmecTuTcs; b I ;B 0.

6. B kakoM 13 cnenyowmx cnyvaeB peakumns HEOCYLECTBMMA NpKW NOObIX TeMnepaTtypax:

A [IH<0, 1S>0; B [IH<0, 1S<0; B IH>0, [IS>0; I IH>0, [IS<0;

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

2-olh pacTtBop - 27,8 r HuTpodpeHona HOCB6H4NO2 B 500 r atunoeoro cnupta. Kakoi pacTeop
6yneT kunetb npu 6onee BbICOKON Temneparype ?

A 1-biii; b 2-oi1; B oamnHakoBo.

8. KoHueHTpaumsa cnaboi kmcnotbl yBenmumeaetcs B 100 pas. Bo ckonbko pas yBennuntcs
(YMEeHbLWKNTCA) CTENEHb Anccoumanmm KMcnoTbl ?

All 8100 pas; 50s10 pas; BO&s10 pas; rs100 pas; [l He nameHnTcs.

9.1. 3anuwute BbipaxeHue anga 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)+];

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

9.2. Kakue 13 nepedncneHHblx MOHOB HecLBETHbI ?

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

10. Kancc.cnaboli 0BHOOCHOBHOW KMcnoTbl paBHa 10-4. Beiuucnute pH 0,01 H. pacTBopa aToiA
KMCNOTbI.

A3;64;B5;I6; 107.

11. Boiumcnute 9C ranbBaHny4eckoro anemeHta coctoswero n3 Ni-anektpona, norpy>XeHHoro B
0,01 M pacteop NiCI2 n Au-anekTpoaa, Norpy>XeHHoro B 5*1004 M pacteop Au2(S04)3.
EO(Au3+/Au) = +1,50B; EO(Ni2+/Ni) = 10,23B. A +1,730: 5 01,730: B U1,152; I +1,152; 1 +1,818.

12. PaccMoTpute oKMCNnTENnbHO-BOCCTaHoBUTENbHbIM Npouecc: Fe304, HNO3 I Fe3+, NO.
YpaBHANTE OKUCNUTENbHO-BOCCTAHOBUTENbHYIO peakumio U OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HNO3 yyactsyeTt B peakuun ? A1; 6 3; B 9; I 14; [1 28.
2) Ckonbko Boabl obpasyetcs ? A1; 6 3;B9; I 14; [ 28.
3) YeMmy paseH akBuBaneHT okucnutens ? A 63/3; b 63*11; B 63; ' 232; [1 232/3.

7.1. OcHOoBHas nuTeparypa:

1. CnuHka H.J1. 3agaum n ynpaxHeHus no obwer xumun - M: -MHTerpan-npecc, 2008. -240 c.
2. Mnnuka H.J1. Obwas xumng - M: -UHterpan-npecc, 2008. -728 c.

3.KoposuH H.B. n gp. Obwas xumusi. Teopust n 3agauu. - Cl16.:JlaHb, 2014. - 496 c.
http://e.lanbook.com/books/element.php?pl1_id=51723

4. OcHoBbl xuMum: YuebHuk / B.I". MsaHos, O.H. NeBa. - M.: KYPC: H/Ll UH®PA-M, 2014. - 560 c.
http://znanium.com/bookread.php?book=421658
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7.2. lononHutenbHasa nuteparypa:

1. Xbton IIx. HeopraHuyeckas xumms - M.: Mup, 1985.- 465 c.

2. AxmeTos, H.C. Obwas n HeopraHnyeckas XuMns. [SneKTpoHHbIN pecypc] : y4eb. ? SnekTpoH.
naH. ? CI6. : lanb, 2014. ? 752 c. ? Pexwum pgoctyna: http://e.lanbook.com/book/50684 ? 3arn. ¢
aKpaHa.

3. CoBpemeHHas obwas xmmus ./Mog pen. Ox. Kemnbenna - M: -Mup, 1985. T.1-3

7.3. UHTepHeT-pecypcChbl:

HeopraHuyeckas xumns. Jlekumm ons cTyoeHToB NepBoro kypcea -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

HeopraHunyeckas xumusi. YuebHble - http://www.chem.msu.su/rus/teaching/inorg.htm

HeopraHunyeckas xumns. YuebHble matepuansi -
http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10kl

Obuwas xmmuns - http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/
Obwas xumnsa H.J1. InnHka - ttp://www.for-stydents.ru/himiya/uchebniki/obschaya-himiya.html

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "Xumng" npegnonaraet UCNONb30BaHWeE cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAMNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXe MHTEPAKTMBHOM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAENChI
noakntouermns: USB,audio, HDMI. MHTepakTMBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBblM
3N1EMEHTOM yNpaBNieHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIEMKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopriopaTtusHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pPYA0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbloTepHbIli knace, npeacrasnstowmii coboi paboyee MecTo npenogasatens U He MeHee 15
paboymx MECT CTyAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMbIOTEP MMEET WNPOKOMONOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMnbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON ceTn KDY n
HaxogATcsa B €eAMHOM JOMEHe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 868127318 5AE
Crtpannua 15 n3 17. il YHI:I

S OEALIK G



Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

Nekuun No gUCLMNIMHE NPOBOASITCS B ayAUTOPUN, OCHAWEHHO MyNbTUMEONAHLIM MPOEKTOPOM,
npenapaTUBHbLIM CTOSIOM U CUCTEMOW BEHTUNSAUMM (ANS NoKasa AEMOHCTPALUNOHHOMO 3KCMNepPUMEHTa).
B aynouTtopum umetotcst Heobxoanmble y4ebHo-HarnsaHble nocobus - Meproaunyeckas tabnuua ..
MeHaeneesa, psag HanpsiXXeHuin Metannos, Tabnuua pacTBOPUMOCTY CONEN.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BIO un yyebHbIM nnaHom no
HanpasneHno 16.03.01 "TexHnyeckas omanka" n Npounio NOAroTOBKN He NPeayCMOTPEHO .
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