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Mporpamma ancumnnuubl "Xumma"; 03.03.02 dusumka; goueHT, a.H. (Mpodeccop) Yesena B.B.

Mporpammy aoncuunnuHbl paspaboTan(a)(u) ooueHT, O.H. (npodoeccop) Yesena B.B. Kadenpa
HeopraHM4yeckom xmummnm Xummudecknn nHCTuTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

MonyyeHune n cuctemaTnsaumns 3HaHUin B 06nacTn obwein n HeopraHNYeCKo XMMNK
MpurobpeTeHne NepBMYHbIX HABbIKOB PaboTbl B nabopaTopun HEOPraHMYeCcKoro NpakTukyma

2. MecTO AMcUMNNNHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oncumnnunHa BktodeHa B pasgen "61.B.0 0.1 OucumnnvHel (Moaynun)" OCHOBHOA
obpasoBaTtenbHol nporpammbl 03.03.02 Puramka n 0THOCUTCS K 06513aTeNbHBIM ANCLMNIVHAM.
OcBavBaetca Ha 1 kypce, 1 cemecTp.

[aHHas nporpamMma BBOAUT B KPYr XMMUYECKUX NOHATMIA. OByyatowniics OONXEH 3HaTb OCHOBBI
obLwwer XMM1Un 1 XM aneMeHToB B 06 beme Kypca cpenHel wkonbl. OCBOeHMe AaHHOro Kypca
HeobXxoOMMO 4151 YCBOEHWS NOCNeaYoWMX AUCUMMNIINH, CBS3aHHbIX C XUMUEN

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHLUNn:

PacwumcppoBka
LLincpp komnereHumu npunobpeTaeMon KOMNeTEHLUN
MK-1
n HOCTb MCNONb30BaThb Bble T TUYEeCKNe 3HaHuA
(Tpopecororanie  ((TO00I0CT: ueTansosary Gasoaue rooperuee
KOMMeTeHuunn) P P
MK-3 CNOCOBHOCTb NPUMEHSATb OCHOBHbIE 3aKOHbI XUMUU MPK
(npodheccunoHanbHble 06CyXaeHNN NONyYEHHbIX PE3yNbTaToB, B TOM YMCNE C
KOMNeTeHLmm) NPUBNEYEHNEM NHAPOPMALIMOHHBIX 6a3 AaHHbIX

B pesynbTate 0CBOEHUS OUCUUMINHBI CTYOEHT:
1. DONXEH 3HaTb:

- NOHNUMATb, 4TO XMMUA npencTtasndeTt coboi ONCUNTMNINHY, MHTErpupytowyo OCHOBHbIE OOCTUXEHNA
XNMNHECKNX Hayk,, KOTopas ABNAETCA COCTaBHOW YaCTbiO eCTECTBO3HAHUSA U CNnyXxuTt HeobxoanMolA
CTyneHblo Ons yrny6neHHoro NOHMMaHN4A cneunanbHbIX XUMUYECKUX OUCUUNMNH.

-0bnapgatb TEOPETUYECKUMM 3HAHMAMM 00 OCHOBHBIX 3aKOHAX XMMUW, 3HATb 06/1aCTN NPUMEHEHNS
9TUX 3aKOHOB 1 MOHUMATb UX MPUHLUMMANIbHbIE BO3SMOXHOCTH .

- OPUEHTUPOBATLCS B y4eOHOI, MOHOrPagoUYECKOii, CNPaBOYHON 1 XypHaNbHOW NuTepaTtype B
obnacTu oblwen XmMmMnu.

- MTPMOBPECTN HABbBIKN BbIMOMHEHWS MPOCTEMLINX XMMUYECKMX PACHETOB M OCHOBHbIX MPMEMOB
paboTbl C Pa3nNMyHbIMU KNnaccaMy HEOPraHNYeCcKnX BELWECTB

2. IONXEH yMeTb:

paboTaTb C XMMMYECKMMN pPeakTMBaMu, PacTBOPUTENAMM, TaBOPaTOPHBIM XMMUYECKM
obopynoBaHmeM;

NPOV3BOANUTbL PacyeThl, CBA3aHHbIE C NPUrOTOBIEHMEM PACTBOPOB 3a0aHHON KOHLLeHTpaLmuu,
onpeneneHnemM TepMOANHAMUYECKUX U KNHETUYECKMX XapaKTepucTUK XMMUYECKUX npoLieccos,
onpeneneHnemM CTEXMOMETPUN XMMUYECKUX PeakLmii; onpeaeneHmem ycnosuii o0bpas3oBaHus
0CalkoB TPYIHO PAcTBOPMMbIX BEWECTB 1 Ap.;
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Mporpamma ancumnnuubl "Xumma"; 03.03.02 dusumka; goueHT, a.H. (Mpodeccop) Yesena B.B.

ncnonb3oBatb NpUHUMN NepnognyHOCT N I'Iepvlop,mquKyro CnCTeMy ans npenckasaHus cBoWcCTBa
NPOCTbIX N CNTOXHbIX XMMNYECKNX coeauHeHnn n 3aKOHOMepHOCTeVI B X NBMEHEHWUN;

NPOBOANTL NPOCTOW y4ebHO-UCCNenoBaTeNbCKMin 3KCNEPUMEHT HA OCHOBE BNIAAEHNS OCHOBHbLIMU
nprvemamn TexHukn pabot B nabopatopuu;

NPON3BOANTL OLIEHKY NMOrPeWHOCTER pe3ynbTaToB OU3NKO-XMMUYECKOTO 9KCNEPUMEHTA;

0chbopMNSATb pPeadynbTaTbl SKCMEPUMEHTANbHbIX U TEOPETUYECKNX PaboT, hOPMYIMpPOBaTh BbIBOAbI.

3. 0OMXeH BnageTb:
OCHOBHbIMU NpUemMamMm NPoBeaeHNS PUINKO-XMMUYECKNX NBMEPEHNIA;

MeTodaMn KOPPEKTHOW OLEHKM NMOrPELIHOCTEN NPpK NPOBEOEHUN XMMUYECKOrO SKCNEPUMEHTA;

TEopPEeTMYEeCKMMIN METOAAMMN ONMCAHUS CBOMCTB MNPOCTLIX U CIOXHBIX BEWECTB HA OCHOBE
3NEKTPOHHOIO CTPOEHUS MX aTOMOB U MOMoXeHns B [Mepnoamnyeckor CUCTEME XUMNYECKMX
9/IEMEHTOB;

9KCMepuMeHTanbHbIM1 MeTo4aMN ornpeaeneHns XMMM4ecknx CBONCTB U XxapakTepucTmk
HeopraHM4eckmnx coeAnHEHN.

4. nONXeH OEeMOHCTPUPOBaTb CNOCOOHOCTb M FTOTOBHOCTb:

npoBeneHnsa XMmMnM4eCckKoro aKkCnepnMeHTa,

- BbISIBNIEHNS B3aMIMOCBSI3N MEX Y CTPYKTYPOI, CBOMCTBAMU 1 PeakLMOHHOM CNOCOBHOCTbLIO
XUMUYECKNX COEONHEHWIA;

- KOHTPON4 NpaBUIbHOCTK NMOJTyHEHHbIX Pe3yNbTaTOB;

- dHaIn3a XmMMn4eckumnx npoueccoB, NPoncxoaslmx npu B3aMMOOENCTBUM BELLECTB, pacyeTta
BO3MOXHOCTU UX MPOTEKaHUA;

- NpoBeneHns Ka4eCTBeHHOro n Koim4eCcTtBeHHOro aHannmaa,
- NOAroTOBKWU U BbICTYNNEHUA C Npe3eHTaunaMn Ha 3adaHHble TEMbI;

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAYNS
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBIL: 9K3aMeH B 1 cemecTpe.

CyMMapHo No aMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

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

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

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

54 banna n MeHee - "HeyLOBNETBOPUTENLHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucumnimHe/ MOaynto
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Mporpamma ancumnnuubl "Xumma"; 03.03.02 dusumka; goueHT, a.H. (Mpodeccop) Yesena B.B.

TemaTnyeckum nnaH AUCUUMANHBI/MOAYNA

Buabl n yacobl
Pasgen ay,oMTOpHOM paboThbl,
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
N 'D'"Kn":)v;:;,lv,""b'/ CemMecTPlemectpa (B yacax) KOHTpOnNsi
Nexumn MpakTuueckuelllaboparopHbie
3aHATUNA paGOTbI
Tema 1. OcHOBHbIE Egﬁ;miggoe
1. |NOHATUS N 3aKOHbI 1 1 2 0 2 3anaHme
XMumn
Tema 2. [MncbMeHHoEe
5 Knaccudmkaums 1 5 5 0 5 nomatuiHee
" |HeopraHnyeckunx 3agaHuve
coenunHeHnn
[NMncbMeHHoE
3_Tema?;.CTpoeHme 1 3 5 0 5 nomMauwHee
aroma 3agaHne
MncbmeHHoe
Tema 4. Xummnyeckas nomalwHee
4. 1 4 2 0 2
cBs3b. Mbpuamsauus. 3agaHue
gg;g;%;ﬂg:“a”’ lNMncbMeHHOE
5. |[MeTannn4yeckas cBs3u. 1 5 2 0 2 ggggﬂz:e
MexmonekynspHoe
B3aMMoOencTene
Tema 6. OCHOBHbIE MncbmeHHoEe
6. [CTRYKTYpHbIE T!MbI 1 6 > 0 5 nomalwHee
" |[HeopraHnyeckunx 3agaHve
coennHeHnn
Tema 7. OHepreTuka Egﬁzmi::oe
7. [XuMn4yeckux n B. 1 7 2 2
ec pouecco 0 3a0aHne
Tema 8. Xumnyeckas KoHTponbHas
8. [KMHeTunka, xumm4eckoe 1 8 2 0 2 paboTta
paBHoBecue
Tema 9. PactBopbl.
Cnocobbl BblpaxeHus LZﬁZEﬁgzoe
9. [KOHUEeHTpauun. 1 9 2 0 2 3anaHne
PacTteopbl
HEeaNeKTPONMTOB
Tema 10. PaBHoBecus B
pacTBopax cnabbix lMncbmeHHoe
10_3nKTponv|TOB.C|/|anb|e 1 10 5 0 5 nomalHee
SNEeKTPONUTHI. 3agaHve
BooopoaHbiit
nokasartenb, [1P.
[MucbMeHHoe
oMauiHee
11.[Tema 11. Tnaponu 1 11 2 2 A
ema nponus 0 3anaHme
PerucrpaumnoHHbIi Homep 667419 OAEKTPOHHEBEH
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Mporpamma ancumnnuubl "Xumma"; 03.03.02 dusumka; goueHT, a.H. (Mpodeccop) Yesena B.B.

Buabl u yachol
ayoMTOpHOM paboThbl,

Pasnen
Henens MX TPYA0EMKOCTb Tekywime copmMbl
N 'D'":n"(")'g;;mrb'/ Cemectp cemecTpa (B wacax) KOHTpONSA
Nek ImI1pal(wwecmeJ1a6opaTopH|:|e
u 3aHATUNA pa60Tb|
lNMncbmeHHOE
Tema 12. Teopum nomatuiHee
12. KWCNOT N OCHOBAHWIA 1 12 2 0 2 3agaHue
Tema 13. Eomn(j;miggoe
13.|0OkncnutenbHo-BoccTaHgBUTENDbHIbIET 3 2 0 2 3anaHme
peakuunm
Tema 14. HanpasneHuve [MucbMeHHoe
npoTekaHus JoomauiHee
14. OKUCNNTENbHO-BOCCTAHO valan bIX 14 2 0 2 3agaHue
peakuuia.
NMucbMeHHoe
Tema 15. KomnnekcHble JomaluHee
15. coeanHeHus 1 15 2 0 2 3a0aHune
Tema 16. PaBHOBecuS B NMncbmeHHOE
pacTBopax JoomauiHee
16. KOMMNEKCHbIX 1 16 2 0 2 3agaHue
coelnHeHnin
NMncbMeHHoe
17 TeM:a 17. Obwue 1 17 5 0 5 JoMallHee
CBOWCTBaA HEMETannoB 3amaHue
1gTema 18. Obuwe 1 18 | 2 0 2 ivviladig
‘lcBONCTBA MEeTannos P
Tema . Toroesas S9k3ameH
1 0 0 0
doopma KOHTpoOns
NTtoro 36 0 36

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. OCHOBHbIE NOHATUSA U 3aKOHbI XUMUU

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

ATOMHO-MonekynsipHas teopus. NoHsATHe atoMHOro Beca. Monb 1 SKBUBANEHT.
naboparopHasi pabora (2 4aca(oB)):

3aBNCMMOCTb 3KBUBANEHTHOM MacChbl OT CTeXnoMeTpunn peakunn. [a30Bble 3aKOHbI B yCTaHOBNEHUN
COCTaBa BelWweCTB. BblBOA I'IpOCTeI7ILIJVIX N NUCTUHHBIX OOPMY/ BELLECTB.

Tema 2. Knaccudomkauums HeopraHu4yecKkux coe guHeHUN
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BewecTBa npocTble 1 CNoXHble. BaxkHOCTb BUHAPHbLIX COEANHEHWIA KakK OTAENbHOro kKnacca.
Oxcupbl, Nnepokcuabl, TMAPOKCUAbI, KACAOTbI, CONN. BO3MOXHOCTb paclumpeHms 4aHHOW
Knaccugomkauunm

naboparopHas pabora (2 4aca(oB)):

CsoricTBa OCHOBHbIX, KNC/NOTHDbIX, aM(pOTeprIX rmopoKcmnaooB. CpeuHme, Kncnble, OCHOBHbIE COJIN.
Tema 3. CtpoeHue atoma

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
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Mporpamma ancumnnuubl "Xumma"; 03.03.02 dusumka; goueHT, a.H. (Mpodeccop) Yesena B.B.

PasBuTre npeacTtaBneHuii o ctpoeHmn atoma. CoBpeMeHHble npeactaeneHmsi. CBoiicTBa aTOMOB.
naboparopHas pabora (2 4aca(oB)):

KBaHTOBbIE YMCNA. aﬂeKTpOHble doopMyibl aTOMOB. npe,ﬂ.CKa3aHV|e Hanbonee BEPOATHbLIX cTeneHem
OKWUCJIEHNA 3JIEMEHTOB.

Tema 4. Xumunueckas cBsizb. FTMbpnaonsauus.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MeToabl BaneHTHbIX CBA3EW U MONeEKyNsipHbix opbTtanein. Mmbpunansaumns. CBoNCTBa KOBANEHTHOW
cBA3u. KpaTtHble cBA3MW.

naboparopHas pabora (2 4aca(oB)):

CocTtaBneHmne BaneHTHbIX CXEM MNPOCTbIX MONEKY. I'IpeJJCKasaHme reoMeTpum n Tnna FI/I6pI/IJJ,VI3aLI,I/II/I
Onsa Monekyn , 06paSOBaHHbIX HenepexoagHbIMM 3neMeHTaMI.

Tema 5. NoHHag, BopopoaHas, MeTannnyeckasa cBa3un. MexmMonekynspHoe B3aumMonencTeume
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

MexmonekynsipHas, BHyTPUMONEKYNsipHas U MexaToMHast BOLOPOLHble cBA3W. MposiBneHne
BOLOPOAHOIN CBSI3N B OM3NKO-XUMNYECKUX CBOMCTBax BewecTB. OCOBEHHOCTY 311EMEHTOB,
obpasytowwmx NpocTble BewecTsa - Metanbl. OnucaHne MeTanMyeckoin CBsi3am Ha OCHOBE TEOPUM
MONEKYNSIpHbIX opbuTanei.

naboparopHas pabora (2 yaca(oB)):

[MposiBneHne BOOOPOAHON CBA3M B PU3NKO-XMMUYECKUX CBONCTBAX BEWECTB ANMNONb-ANMNONbHOE,
WHOYKUNOHHOE, OANCNEePCUOHHOE B3anMoaencTame. JJOHOPHO-akLEeNnTOpHOE MEXMONEKYNSPHOE
B3avmMoaencraeme.

Tema 6. OCHOBHbIe CTPYKTYpPHbI€ TUMNbl HEOPraHUYeckux coeguHeHUn
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

ATOMHbIE, KOBANEHTHbIE, MOHHbIE, KOOPANHAUNOHHBIE, OCTPOBHbIE peleTKn. Bo3MoXHble BapuaHThbI
COYNIEHEHNS OKTa3OpUHECKNX U TETPAsAPNYECKMX eanHLL.

naboparopHas pabora (2 4aca(oB)):

[MpenckasaHns TMMNOB PeWeToK ANS BEWECTB Pas3M4yHOM CTEXMOMETPUN
Tema 7. DHepreTuka XuMm4ecKux npoL,eccos.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MepBbii 3aKOH TepMoauHammku. Tennota, paboTa, BHYTPEHHSS SHeprus, aHTanbnms.3akoH lrecca.
TepmoanHamuyeckne Unkibl. BTopoi 3akoH TepMOAUHAMMKKN. DHTpoONUsS 1 cBOOO4HAS SHEPTMS.

naboparopHasi paborta (2 4aca(oB)):

MNpumeHeHne 3akoHa Mecca B TepMoxuMun. BeluncneHne n3obapHo-U3oTepMmnYeckoro noTeHumana.
OnpegneneHne sHTanbNUM HENTpannM3auumn CUNbHON KUCNOTbI.

Tema 8. Xumnyeckasa KMHeTUKa, XMuMU4YecKkoe paBsHoBecue

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

"loMO- 1 reTeporeHHble peakumm. OCHOBHOWM NOCTyNaT XMMUYECKON KMHETUKIN. DPaKTOpbI,
onpenensiowme CKOpoCTb XMMMYECKOW peakumm .I1opsaok n MOnekynsapHOCTb peakumm . Teopus
NepexonHOro COCTOsIHNS. B3anMocBs3b KOHCTaHTbI paBHOBECUS U aHeprum ['mbbca. MNpuHumn ne
Warenbe

naboparopHasi pabora (2 4aca(oB)):

TeMmnepatypHas 3aBUCMMOCTb CKOPOCTY peakummn. CMeLleHne XMMm4eckoro paBHOBECUS

Tema 9. PactBopbl. Coco6bl BbipaXeHUsi KOHLeHTpauun. PacTBopbl HE3NIEKTPOJIMTOB
JNleKLMOHHOoe 3aHsiTne (2 4yaca(oB)):

PacTBopeHue kak or3nKo-XMMUYECKUNii npouecc. VI3MeHeHne sHTanbnmm 1 SHTPONUM Npw
pactBopeHun. ConbBataums, conbBatbl. 0CObble CBONCTBA BOAbI Kak pacTeoputens. Hanbonee
pacnpocTpaHeHHble Cnocobbl BbpaXXeHWsl KOHLEHTpaUMM : MaccoBas [oNs, NPoLEeHTHas
KOHLIEHTpaLUsi, MONSIPHOCTb, HOPMasbHOCTb, MOSIBHOCTb, MOMbHas fonsi. KonnuratueHble
CBOWACTBA.

naboparopHas pabora (2 4aca(oB)):
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Mporpamma ancumnnuubl "Xumma"; 03.03.02 dusumka; goueHT, a.H. (Mpodeccop) Yesena B.B.

B3anmocBa3b pas3nnyHbIX BblpakeHuin KOHUEHTpauun pacteopa. KonnuratueHble CBOMCTBa
pPacTBOPOB.

Tema 10. PaBHOBecusi B pacTBopax cnabbix aNKTPONUTOB. CUNbHbIe 3NEKTPONUTI.
BopopoaHbiv nokasartenn, MNP.

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

CteneHb anccoumaumm anekTponnTbe, oakTopbl, ee onpenensowne. NpactaBneHne o Teopun
CUNbHbIX 3anekTponnToB. KoOHUEHTpauns MOHOB B pacTBOPE M aKTMBHOCTb. 3aKOH pa3baBneHuns
OctBanbaa.Teopnmn KUCNOT 1 OCHOBaHWIA. KOHCTaHTbI MOHM3aUMK KUCOT 1 OCHOBaHWiA. KoHcTaHTa
omccoumnaummn n MoHHoe npouaeseneHune Boabl. BooopoaHolin nokasatens. [Npon3seneHne
pPacTBOPVMOCTH.

naboparopHas pabora (2 4aca(oB)):

OnpeneneHne KOHCTaHTbl guccoumaumm cnaboro anektponuta. amepeHme KMCnoTHOCTH
PacTBOPOB C NMOMOLLbIO MHANKATOPOB

Tema 11. T'mpponus
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

I"Ionﬂpmsyromaﬂ CMOCOHOCTb KATMOHOB N aHMOHOB. B3anmogencTemne KaTMOHOB 1 @aHWOHOB C
MoneKkynamm Boabl FM,D,paTHOVI obonoykun. PaznmyHble Tunbl rmaponnaa, KOHCTaHTa rmgponnaa.

naboparopHasi pabora (2 4aca(oB)):

OueHka cTeneHn rmaponmaa pasnnyHbiX Conen.
Tema 12. Teopuu KUCNOT N OCHOBaAHUM
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Teopumn AppeHunyca, bpeHcTena, Jlykca-®dnyna, conbBo-cuctem, Jibtonca. CoctosHMe NoHoB
BOL4OPOLA U M’MAPOKCUNA B BOOHbBIX pacTBOpax.

naboparopHas pabora (2 4aca(oB)):

BydepHblie pacTteopbl. [TponsseneHne pacTBOPUMOCTM TPYOHOPACTBOPUMbIX 3N1EKTPONUTOB.
Tema 13. OKncnutenbHO-BOCCTaHOBUTE/bHbIE peakLumn

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

TunnyHble okKMCIUTENN M BOCCTaHoBUTENN. MeTon anekTpoHHOro 6anaHca.

naboparopHasi paborta (2 4aca(oB)):

TVNUYHbIE OKMCNNTENBHO-BOCCTAHOBMTENBHBIE PEAKUUN B pacTBOPaXx.

Tema 14. HanpaBneHue npoTeKaHUs OKUCNTUTENIbHO-BOCCTAHOBUTE/NbHbIX peakLun.
JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MonyaneMeHT 1 ranbBaHN4Yecknii anemeHT. CornaweHunsi 06 n3MepeHnn aNeKTPoLHOro noTeHumnana.
HopManbHbIi BOOOPOLHbIA anekTpo. BoiBoa obuwero ypaBHeHns HepHcTta. YacTHbln cnyyai
ypaBHeHus HepHcTta ons noteHumana MeTaninyeckoro anekTpoaa.
OKMCNMTENbHO-BOCCTAHOBUTENbHbIA NOTEHLMAN.

naboparopHasi pabora (2 4aca(oB)):

OKNCNUTENBHO-BOCTAHOBMUTENBbHbBIE U ANEeKTPOAHblE NOoTEHUMANbI. 3asuncumoctb SC BOAOpPOOHOIO
nonyaneMeHTa OT KUCNOTHOCTU pacTBopa. OueHka HarnpaB/ieHNSA NpPpoTeKaHNA
OKUC/INTENBbHO-BOCCTAHOBUTE/IbHbIX peaKLlMIZ.

Tema 15. KomnnekcHble coegnHeHns
JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):

OnpegneneHune noHaTUs "KoMnnekcHoe coenmHeHune." LieHTpanbHbIA MOH, LLEHTP KoopAuHauUuun,
BHYTPEHHSAS N BHELWHAA cdpepbl KOMNAeKca, nuraHabl, 0eHTaTHOCTb uraHaa, KoopanHaunoHHoe
4ncno Komnnekcoobpasosatens. Tunbl nuraHnoB. HomeHknatypa nuraHaoB U KOMMIEKCHbIX
coeauHeHunin. iIsomepus. Teopumn XMMNUYECKON CBA3U B KOMIMIEKCHbIX COEANHEHWUSIX.

naboparopHas pabora (2 4aca(oB)):
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HazBaHusi KaTMOHHbIX, aHNOHHBIX, HENTPaNbHbIX KOMMNeKcoB. Bo3aMoXHbIe cnyyan nsomMepum ans
KBaOpaTHbIX, TETPA3APUYECKNX U OKTasApUYEeCKMX KOMMNNEeKCoB. PaccMoTpeHne CTpoeHus
KOMMEKCHbIX COAMHEHWI C MO3ULMM METOA0A BaNIEHTHbIX CBSI3E M TEOPUM KPUCTaNNMYECKOro
nonsi.

Tema 16. PaBHOBecusi B pacTBOpax KOMIMIEKCHbIX COeAUHEHUN
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Jduncoumaumnsa KoMnnekcHblXx coeanHeHnin B pacteope. CTyneHyartas accoumauns BHyTPEeHHe
cchepbl. Obwme 1 nocnenoBaTenbHble KOHCTAHTbI HECTOMKOCTU 1 YCTONYUBOCTMW.

naboparopHas paborta (2 4aca(oB)):
KomnnekcHble coONHEHNS NEPEXOLHbIX 9EMEHTOB.
Tema 17. O6Lwme cBONCTBA HEMETA/I/IOB
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

PacnonoxeHune HemeTannos B [epunoanyeckoi cmcteme, 0COBHHOCTM 3NEKTPOHHBIX KOHAUIypauuii.
Tunnyeckne 1 NOCTNEPEXOLHbIE 3NIEMEHTbI - HEMETaNNbI.

naboparopHasi pabora (2 4aca(oB)):

TynnyHble peakumm ranoreHoB, XanbkoreHoB, MHUKTOreHOB.
Tema 18. O6Lime cBOMCTBA METaNoOB

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

PacnonoxeHne metannos B Neproamnyeckoin cucteme, 0COOHHOCTM 3NEKTPOHHBIX KOHGIUIYPaLWIA.
noboyHbIX rpynn. MeTtannbl rnaeHbIx U No60YHbIX rpynn. Otnnyus 3d- n 4d-, 5d- anemMeHToB.
JlaHTaHouabl N aKTUHOUAbI.

naboparopHas pabora (2 4aca(oB)):
CoenuHeHns MeTannoB rnaBHbIX M NOOOYHbBIX FPYMM

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOsITeNIbHOM paboTbl AUCUUMNINHBI (MOLYNSA)

dDopmblI
Hene- Buabi
N Paspen Ce- | ns camMocTosITeNbHOM ;‘pzcﬂg; 'ég';;pc‘;’;’_'
AucumnnmHel MecTp| ceme pa6orbl (& uacax) |srenbHon
CTpa CTYOEHTOB paborhi
Tema 1.
omaul-
OCHOBHble il
1.
HOHSITVS U 33KOHb! 1 1 |noproTtoBka OOMalWHEro 3agaHus 2 Hee
XM 3agaHue
Tema 2.
omaul-
Kn ndourkaums A
0, |naccndmkan 1 2 |noaroTtoBka JOMallHEro 3anaHus 2 Hee
HeopraHn4eckmx e aHUe
coeanHeHnn
omaul-
Tema 3. C1 HI i
3. aTeo;aS Crpoere 1 3 |noarotoBKa OoMallHero 3agaHus 2 Hee
3agaHue
Tema 4.
omaul-
XuMmnyeckas a
4. CBSI3b ecka 1 4 |noprotoska moMallHero sagaHus 2 Hee
mbpuamnsauus. 3apaHve
Tema 5. VMloHHas,
BOOOpOAHAs,
gomat-
MeTannmyeckas
5_Cs;gﬂn ecka 1 5 |nopgrotoBka gomMawHero 3agaHus 2 Hee
MeXxMonekynspHoe 3anaHue
B3amMmooencTene
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dopmbli
Hepe- Bunbi
N Paspen Ce- | na CaMOCTOSITe/IbHON ;‘pz&(:b l‘(:c::nzpcc;gs_l
AducumnnuHel MecTp| ceme pabortbl (B yacax) | sTenbHoi
cTpa CTYyA.EeHTOB pa6oTh
Tema 6.
OcCHOBHble
CTPYKTYPHbIE TUMbI Aomalu-

6. HEOPraHNYECKIAX 1 6 |noarotoeka gomalHero 3ajaHus 2 :gzaHme
coeanHeHnn
Tema 7.

ngomaltu-
HepreTuk

7. SMMGV'L:CKM? 1 7 |nogrotoBka OoMallHero 3agaHus 2 Hee
npoLeccos. safaxme
Tema 8.

XvMuyeckas KOHTpOny-

8. [KMHeTuKa, 1 8 |noaroToBka K KOHTPONbHOW paboTe 2 Has
XMMmnyeckoe paboTta
paBHoOBecue
Tema 9.

PacTteopbl.
Cnocobbl nomalu-

9. [BbIpaxeHus 1 9 |nogrotoBka OoMallHero 3agaHus 2 Hee
KOHLLeHTpaumu. 3agaHue
PacTsopbl
HEea3NeKTPoNTOB
Tema 10.

PaBHoBecus B
pacTBopax cnabbix
SNKTPONNTOB. gomatl-
10.|CunbHble 1 10 |(noprortoBka gomallHero 3agaHus 2 Hee

SNeKTPONNTHI. 3agaHue
BooopoaHbiit
nokasarenb, [1P.

omaul-
Tema 11. A

11. ema 1 11 |noaroToBka gomallHEro 3agaHus 2 Hee

'moponus

3agaHue
Tema 12. Teopuwm Jomalu-

12.|[kncnot un 1 12 |(noprotoBka gomallHero 3agaHus 2 Hee

OCHOBaHUI 3agaHve
Tema 13.

noomat-

KUCNUTENbHO-

13. SocccTaHoeBVl- 0 1 13 |noaroToBka gomallHEro 3agaHus 2 Hee
TeNbHble peakumnm safianne
Tema 14.

HanpaBneHne
npOTpeKaHmsl Aomalll-

14.

OKNCTUTENBHO- 1 14 |noprortoBka gomallHero 3agaHuns 2 :szaHme

BOCCTAHOBU-

TeNbHbIX peakunii.

Tema 15. Jomaltu-

15.|KomnnekcHble 1 15 |noaroToBka gomallHEro 3agaHus 2 Hee

coegunHeHns 3agaHue
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dopmbli
Hepe- Buabl
N Paspen Ce- | na CaMOCTOSITe/IbHON ;‘pz&(:b l‘(:c::dzpcc;gs_l
AducumnnuHel MecTp| ceme pabortbl (B yacax) | sTenbHoi
cTpa CTYyA.EeHTOB pa6oTh
Tema 16.
PaBHoBecus B aomau-
16.|pacTBopax 1 16 [noaroToBKa AOMALWHEro 3agaHus 2 Hee
KOMMIEKCHbIX 3apaHve
CoeNHEHIA
Tema 17. Obwne nomatu-
17.|cBocTBa 1 17 |noaroToBKa gOMalHero 3agaHus 2 Hee
HemeTannos 3apaHve
Tema 18. Obwue KOHTpOng-
18.|cBoncTBa 1 18 |noarotoBka Kk KOHTPOMbHON paboTe 2 Has
MeTannos paboTta
Ntoro 36

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpPMbl 06yYeHuUs
YTeHne nekuuii No A4aHHON ANCLMNAVHE PEKOMEHAYETCS NPOBOANTL C NCMONb30BaHNEM
MYNbTUMEANAHbIX NPEe3eHTaUMA 1 LEMOHCTPALMOHHOIO 3KCNepMEHTa.

Mpw paboTe B Mano4YMCneHHbIX rpynnax LenecoobpasHo 1cnonb3oBaTb AManoroByto oopmy
NPOBeAEHUS NNEKLIMOHHBIX 3aHATUI C UCMONIb30BAHUEM 3/IEMEHTOB NMPaKTUHECKMX 3aHSTUNM,
NOCTaHOBKOV U pelleHreM NPo6IEMHbIX 1 CUTYaUMOHHBIX 3afaHni 1 T...

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPO/S ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYA,EHTOB

Tema 1. OCHOBHbIE MOHATUS U 3aKOHbI XUMUUN
LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

BosHukHOBEeHME xMuKM Kak Hayku. Kpyr aBneHunin, onncbiBaeMblil XuMnen. ATOMHas runoTesa,
BMNocnencTsum - Teopus. Bosapenus lNpycta n bepronne, nx BaXHOCTb Ona AanbHenWero passntns
xumun.Monb 1 sKkBuBaneHT. 3aKOH akBMBaNeHTOB. Bbibop B kayecTBe 3TanOHOB YCTAHOBIEHHbIX
cornaweHneM onpeeneHHbix Macc Bogopoaa v kucnopoaa.

Tema 2. Knaccudpumkaumsa HeopraHuyeckux coeguHeHUM
HoMallHee 3afaHune , NpyMepHbIe BONPOCHI:

3aBNCUMOCTb 9KBUBANEHTHOM Maccbl OT CTEXMOMETPUN peakuun. Fa3oBble 3akoHbl. HoMeHknatypa
HeopraHM4Yecknx CoeANHEHNA. DKBMBANEHTbI KUCNOT, , OKCMOOB, CONei

Tema 3. CtpoeHue aTtoma
IOoMallHee 3ajaHne , NPUMEPHbIE BOMPOChI:

KpaTkas nctopus passutns npeactaBneHnin o ctpoeHun atoma. Mogenm TomcoHa n Pesepgpopaa.
MocTynatbl Bopa. CoBpeMeHHOe onncaHne COCTOSHUS 9NeKTpoHa B atoMe, KBaHTOBbIE Yucna.
npasmna Kne4ykoBckoro. SnekTpoHHbIe doopMynbl anemeHToB 1- 6 nepuona. CTpykTypa
Meproguyeckoin cnuctemol. CBONCTBA aTOMOB

Tema 4. Xumunueckas cBszb. FTMbpnaonsauums.
JfoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

MeTon BaneHTHbIX cBs3el. [JOHOPHO - akLenTopHoe B3anmoneinTeme. Teopus rmbpuansaumu.
PacwmpeHHas Teopus rubpuansaumnm - Teopust OTTanknBaHUs 3NeKTPOHHbIX Nap BaNEHTHOM
obonouykn. KpatHocTb cBs3un. Curma-, nu-, aenbta- cea3n. JMnonbHble MOMEHTBI MONEKYIT.

Tema 5. NoHHasa, BopopoaHas, MeTannnyeckasa cBa3un. MexmMonekynspHoe B3ammonencTeume
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oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

MexmonekynspHas BHyTPMMONEKYNSpPHAs 1 MexXaToMHas BOLOPOAHbIEe CBA3W. [TposiBneHne
BOLOPOAHON CBA3W B OU3NKO-XMMUYECKUX CBOMCTBAX BewecTB. OCOBEHHOCTM 3N1EMEHTOB,
obpasyowmx NpocTble BewecTsa - MeTanbl. OnMcaHne MeTaniMyeckor CBS3n Ha OCHOBE TeopU
MONEKYNAPHBbIX OpbuTanei.

Tema 6. OCHOBHbIe CTPYKTYPHbIe TUMbl HEOPraHUYEeCKNX COeANHEHUN
noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

MOﬂeKyﬂﬂprle, dTOMHbIE, KOBaNEeHTHbIEe, NOHHbIE PELIETKN. OCTpOBHbIe, uenHble, ceT4yartble,
TPEXMEpPHDbIE PELlEeTKN. BoaMoxHble BapunaHTbl 06beanHeHus TeTpasgpun4eckunx, KeaopaTHbIX 1
OKTasapn4eCkmnx CTPYKTYpPHbIX eOUHUL.

Tema 7. SHepreTMKa XUMU4yeCckux npoueccos.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

MepBblii 3akoH TepMoanHamMmkn. Tennota, paboTta, sHTanbnus. CtaHaapTHas aHTanbnNus
obpasoBaHus, 3akoH ["ecca. BTopoit 3akoH TepMoanHamMukn. SHTponus 1 aHeprusa Mmbbca

Tema 8. Xumnyeckasa KMHeTUKa, XMMU4YeCcKoe paBHoBecue
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

OcHoBHOM NocTynaT XMMUYECKOM KNHETUKN. MOonekynsapHOCTb 1 NOPSO0K peakumn. 3aBUCUMOCTb
KOHCTaHTbl CKOPOCTK OT TemnepaTtypsbl. [Npasuno BaHT-I opdpa, ypaBHeHne AppeHunyca. Teopus
NepexonHoro cocTosiHns. CBsi3b n3aMeHeHus aHeprum Mmbbca B xoae peakumm n KOHCTaHTbI
pasHoBecus . MpuHuun ne WaTenbe.

Tema 9. PaCTBOpr. Cnocobbl BbIpaXeHus KOHUeHTpauunn. PaCTBOpr HEe3NEeKTPpoNInToB
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

BblpaxxeHusi ons KOHUEHTpauuy pacTBOPEHHOro BEWEeCTBa : MaccoBas [0S, NPOoLEeHTHas
KOHLIEHTpaLUs, MONsipHas,MONsiNbHAS, 9KBUBANEHTHAs KOHLEHTpaumm, MonibHas aons. Pacteopbl
HE3NeKTPONNTOB, KONNUraTUBHbLIE CBOMCTBA.

Tema 10. PaBHOBecusi B pacTBopax cnabbiX anKTpoONMTOB. CUNbHbIe 3NEKTPONUTI.
BopopoaHbiv nokasartenb, MNP.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

Cnabble 1 cunbHble aNekTpPonnTbl. I30TOHMYECKM KoadhduuneHT. 3akoH pasbasneHns OcTteanbaa.
BooopoaHbii nokasartenb

Tema 11. l'mpoponus
JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

MoHsiTMe 0 cTenenn rnpponnsa. moponma, 06yCnoBneHHbIV B3aMOOENCTBMEM KaTOHA C BOOOW.
3aBMCMMOCTb CTEMEHN rMApPONM3a OT 3apsaa u paguyca katnoHa. Mmaoponns, obycnoBneHHbI
B3aMMOLENCTBMEM aHMOHA C BOOOW. 3aBMCUMOCTb CTENEHN TMAPONN3a OT 3apsaa 1 paguyca
aHunoHa. M'maoponna, 0bycnoBneHHbI B3auMOOEACTBUEM U KATUOHA, MaHMOHa C BOOOW.PasnnyHble
TUMbI FTMQPONN3a.

Tema 12. Teopumn KUCNOT U OCHOBAHUN
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

Teopumn AppeHunyca, bpeHcTena, Jlykca-®dnyna, conbBo-cuctem, Jibtonca. CocTosiHne NoHOB
BOOOPOJA U r’mapoKcuna B BOAHbIX pacTBOpaXx.

Tema 13. OKucnUTENbHO-BOCCTAHOBUTENIbHbIE peakLum
noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

TunnyHble okmucnuTenu n BocctaHosutenu. Moabop K0acpPULNEHTOB B
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX PeaKLIMSX METOLLOM 3NEKTPOHHOrO 6anaHca.

Tema 14. HanpaBneHMe npoTteKkaHna OKNCNINTENbHO-BOCCTAHOBUTEJIbHbIX peaKu,M|7|.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

[MonyanemeHT, ranbBaHNY4eCKNin danemMeHT. HopmanbHbIin BOOOPOAHbIV anekTpod. YpasHeHne HepHceTa
Ans noteHumana metannuyeckoro anektpoaa. 31C anemeHta. OKMCINTENBHO-BOCCTAHOBUTESbHbIE
noTeHumanbl. HanpaeneHne NPoTeKaHNs OKUCNNTENbHO-BOCCTAHOBUTENbHOM peakLnn.
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Tema 15. KomnnekcHble coeanHeHns
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

OCHOBHblE NOHATUSA: Ll,eHTpaﬂbeIVI WOH, nuraHa, kKoopanHaunoHHasa cgoepa, KoopaomHaumMoHHoe
4ymncno, OeHTaTHOCTb. HOMeHKﬂaTypa nmraHaooB, KATUOHHbIX, aHNOHHDbIX, HeVITpaﬂbeIX KOMMIeKCOoB.

Tema 16. PaBHOBecuSA B pacTBOpax KOMMNNEKCHbIX COe AUHEeHUN
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

PaBHoBeCKs B pacTBopax KOMMNEKCHbIX coeanHeHnii. CTyneHyaToe komnnekcoobpasosaHue. Obwue
1 nocnenoBaTeNibHble KOHCTaHTbl YCTONYMBOCTM U HECTOMKOCTM.

Tema 17. O6bLwme cBOoNCTBa HEMeTaNnoB
IoMallHee 3afaHune , NPUMepHbIe BONPOCHI:

PacnonoxeHune HemeTannos B [epunoanyeckoi cncteme, 0COBHHOCTM 3NEKTPOHHBIX KOHAOUIypauuii.
Tunnyeckne 1 NOCTNEepPeXoLHble 3NIEMEHTbI - HEMETaNNbI.

Tema 18. O6Le cBOMNCTBa MEeTannoB
KOHTponbHas paboTa , NpUMepHble BONPOCHI:

PacnonoxeHune metannos B [Neproanyeckoin cucteme, 0COOEHHOCTU NEKTPOHHbBIX KOHCPUTypaunii.
nobo4HbIX rpynn. MeTtannbl rnaeHbIx U No604YHbIX rpynn. Otnnyus 3d- n 4d-, 5d- anemeHToB.
JNlaHTaHouabl N akTUHOUAbI.

Utorosas ¢popmMa KOHTpons
9K3aMeH (B 1 cemecTpe)

[MpvMepHble BOMPOCHI K 3K3aMeHy:
MpuMepbl 6UNETOB K KOHTPONbHBIM paboTam
KoHTponbHas € 1.

BapuaHT 1.

1. Hannwwute 9NEKTPOHHY POpMyNy 1 HA OCHOBaHUN SﬂeKTpOHHO-FI‘-Iee‘-IHOVI CXeMbl onpenennte
BO3MOXHbI€ BaNIEHTHOCTM 3NeEMeHTa @ 75.

2. Hanuwwnte peakummn nonyyeHusl, Ha3BaHusi U oopMynbl BCeX coner, obpasyrowmxcs npu
B3anmogencTemm rugpokcuaa tannusa(lll) ¢ yronbHon KmcnoToi.

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

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 paBHOBecuKe peakuun, npueBegeHHon B 3 sonpoce ?

BapwuaHr 2.

1. Hannwute anekTpoHHY0 PpopMyy N HA OCHOBAHUWN SNEKTPOHHO-A4EEYHOM CXEMbI ONpeaenmTe
BO3MOXHbI€ BaNIeHTHOCTU aneMeHTa €52.

2. Hanuwwnte peakummn nonyyeHuns, Ha3BaHus U oopMynbl BCEX COnelt, obpasyrowmxcs npu
B3aumogencteum rmgpokcuaa xpoma(lll) ¢ yronbHom KncnoToi.

3. Onpepennte, NOATBEPAUB PACHETOM, BO3MOXHO N nNpoTekaHune 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/mMonb rpan

4. Kak BnustoT nameHexHns T n P Ha paBHOBecKe peakuun, NnpueBegeHHon B 3 sonpoce ?
KoHTponbHas € 2.

BapuaHT 1.
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1. Kak npurotoentb 200 Mn pacTBopa CepHOM KNCNOTbI C KOHUeHTpauunern 0.4 Monb/n n3 pacteopa ¢
KOHLeHTpauunen 2 monb/n ?

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

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

4. ManbBaHNYeCKMI 9NEMEHT COCTOUT U3 CTaHOAPTHOrO ONOBAHHOIO 9NeKTpoaa 1 MeLHoro B
pacTtsope cynbpata megu(ll) c koHueHTpaumen 0.0001 monb/n. Yemy pasHa 3C aTtoro anemeHTa ?.
CrtaHpapTHble NOTeHUManbl OI0BAHHOMO 1 MEOHOM0 3NeKTPOAOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. Monbepute KOSPMLMEHTLI METOLOM 3N1EKTPOHHOro 6anaHca.
K2UO4 + PH3 + HCIl = UCI2 + H3PO4 +...

BapwuaHr 2.

1. Kakoin 06bem pacteopa xnopuaa xenesa(lll) ¢ koHueHTpauwmeit 0.2 monb/n TpebyeTtcs ons
B3aumogmerncTeus ¢ 50 Ma pacTeopa rugpokcuaa Kanus ¢ KoHueHTpauuven 0.3 monb/n?

2. PacTtBop cnaboro ogHoKncnotHoro ocHoBaHns MOH ¢ koHueHTpauwveit 0.01 monb/n nmeet pH =
10. Onpepnennte KOHCTaHTY Auccoumaumnm 3Toro OCHOBaHMSI.

3. Hanuwwte ypaBHeHWe peakuumn ruaponmsa un ykaxuTe cpegy B pactsope K3VO4.

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

5. MopbepnTte KOAPPULMEHTLI METOAOM 3N1EKTPOHHOro 6anaHca.
MnQO2 + KCIOS3 + KOH = K2ZMnO4 + KCI +...

NMPUMEPbBI BUNETOB K 3K3AMEHY

o1

1. HeMy paBeH akBMBaneHT opTopoCEOPHON KNCNOThI B peakLmm

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

A 196; b 98;B49;I 32,7; 1 16,3.

2. KakoBa CTpyKkTypa ypoBHS ¢ =5 B aToMe BONbMppama ?

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

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

A HeT rnbpunansaunn; 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 peakumm O2 + 2502 [1 2503 Kp = 800 npu 5000C. Buiuncnnte koHueHTpaumio O2, ecnu
N3BECTHO, 4TO KOHLUeHTpaunm 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 cvectutesi; B 0 ;B [.
6. Kakos 3Hak |G tasHus nbpa npu 263 K:
AG>0; b 1G=0; B 1G<0;?

7. MNpepnonarasa guccoumaunio NONHOW, onpeaenvTe, Npu Kakon Temneparype bynet kunetb
pacTteop 10 r BaCl2 B 500 mn Boabl (E=0.52; tknun=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 pacteopa copepxutca 36,5 r HCI. Boluncnute pOH pacteopa.

A 14; B 13; B 10; I Uig(36,5)+14; 0 19(36,5/10) 014.
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9.1. Npegnonaras, 4To KOHUEHTpauns komnnekcHoro noHa [Co(NH3)6]3+ nameHsietcs kpaiHe mano,
BblyMcNuTe KoHueHTpauuio NH3, nonyyarowerocs no nepeon CTyneHn guccoumaumm
(KycrT.,6=2,5*104), B 0,1 M pacTtBope conu.

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 KOOPAMHALMOHHOE YMCNO KOMMIeKcoobpasoBaTenst B KOMMIEKCHOM CONK
Ba[Ni(C204)2(NH3)2] ?

A2;64;B6;I 8;010.

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

A1;66;B3;I 8;14.
11. Bbiyucnute 9C ranbBaHN4eCcKoro anemMeHTa cocrosiero n3 Fe-anektpona, norpy>XeHHoro B

0,01 M pacteop Fe(NO3)2 n Ag-anekTtpoaa, norpyxeHHoro s 0,001 M pactsop AgNOS3. EO(Fe2+/Fe)
=[10,44B; E0(Ag+/Ag) = +0,80B.

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

12. PaccMoTpute OKUCINTENbHO-BOCCTAHOBUTENbHbIN Npouecc: H2S5203, HCIO 0 so42ll, s, cll.
YpaBHANTE OKUCUTENbHO-BOCCTAHOBUTENbHYIO peakumio U OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HCIO yyacteyet B peakumm ? A1; 65 2; B 3; T 4; [1 5.
2) Ckonbko monekyn H2SO4 obpasyetcs ? A1;62;B 3;T 4; [0 5.
3) YeMmy paBeH akBmBaneHT okucnutensa ? A 83*2; b 83/2; B 83/4; ' 52,5*2; [1 52,5/2.

@2

1. Bbluncnute 3KBMBANEHT KUCNOTbI, ecnu 6 © Kncnotol coaepxunt 0,1 r Bogopoaa, cnocobHoro
3amellartbcs Ha meTtann ?

A 1/60; 6 1/6; B 6; ' 40; 1 60.

2. CKonbko anekTpoHOB Haxoamtcsa Ha 4f-noayposHe atoma naHtaHa ? A0;61;B7; 1 9; I 11.
3.1. Kakos yron mexay cBs3smu B monekyne AsBr3 (p3-HernbpunansosaHsbl) ?

A 450; b 900; B 1090; I" 1200; A 1800.

3.2. Kakue 13 nepeymcneHHblx 4acTuL, He MOryT CyLeCTBOBATb B YCTONYMBOM COCTOSIHUU (METOA,
MO)? A H2+; B H2; B H2ll; I He2; [, HHe.

4. B paBHoBecHoV razosoi cmecu PCI5 [ PCI3 + CI2 npun 2500C n 202,6 klMa cogepxutcs 40,7%
CI2 no 06bemy. Bolumncnntb napumanbHoe gasnenne PCIS.

A825:6537,7;B164,9; I 75,4; [1 20,6 kla.

5. B cucTeme yctaHoBunock pasHosecue CO2(r) + H20(x) I H2CO3(p-p) . B kakyto cTOpPOHy OHO
CMECTUTCS NpW NOHUXEHUN AasneHus ?

A He cmecTuTCS; B 0 B 0.

6. B kakoM 13 cnenyowmx cnyvyaeB peakumns HEOCYLECTBMMA MPW NOBbIX TeMnepartypax:

A |:|H<0, DS>O; b |:|H<O, |:|S<0; B DH>O, |:|S>0; I DH>O, |:|S<0;

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

2-o0i4 pacTBop - 27,8 r HuTpogoeHona HOC6H4NO2 B 500 r aTunosoro cnvpta. Kakoii pactesop bynet
KuneTb Npu 6onee BbICOKO TemnepaTtype ?

A 1-biin; b 2-o1n; B oanHakoBo.

8. KoHueHTpauusi cnaboi kucnotbl yBenuynsaetcst B 100 pas. Bo ckonbko pas yBenmunTcs
(YMeHbLWUTCA) CTENEHb Anccoumanmm KMcnoTbl ?

All 8100 pas; 60s10 pas; BlOs10 pas; rs100 pas; [l He nameHnTCs.

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

9.2. Kakue 13 nepeyncneHHblx MOHOB 6eCLBETHbI ?

A [Cu(NH3)2]+; b [CuF4]2[l; B [CdCI4]2 [; I [FeCl4] [I; O [Cu(NH3)4]2+.
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10. Komcc.cnabo 04HOOCHOBHOM KncnoTel pasHa 10-4. Beiumncnute pH 0,01 H. pacTBopa aToi
KWUCNOTBHI.

A3;64;B5;I6; 7.

11. Boluncnute 3 C ranbBaHM4ecKoro anemeHta cocrosuwero nad 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) = |j0,238. A +1,730; 6 [11,730; B [11,152; I +1,152; [ +1,818.
12. PaccMoTpuUTE OKUCTTENBHO-BOCCTAHOBUTENbHBIN NpoLiecc: Fe304, HNO3 [ Fe3+, NO.
YpaBHSAATE OKUCINTENbHO-BOCCTAHOBUTENbHYIO peakumio U OTBETbTE HA BOMPOCHI.

1) Ckonbko monekyn HNO3 yyactsyeT B peakuumn ? A 1; 5 3; B 9; I 14; [] 28.
2) Ckonbko Boabl obpasyetcs ? A1; 6 3;B9; " 14; [ 28.
3) YeMmy paseH akBuBaneHT okucnutensa ? A 63/3; b 63*11; B 63; [ 232; 1 232/3.

7.1. OcHOBHas nuTeparypa:

1. Obwas xmmmus. Teopursa n 3apaym [OnekTpoHHbIA pecypc]: yuebHoe nocobue / H.B. KoposuH [n
np.]; noa pea. H.B. KoposuHa, H.B. Kynewoga. - 9nektpoH. naH. -Caxkt-lMetepbypr: JlaHb, 2018. -
492 c. - Pexum goctyna: https://e.lanbook.com/book/104946 . - 3arn. ¢ akpaHa;

2. OcHoBbl xumun: YuyebHuk / B.I'. MeaHos, O.H. 'eBa. - M.: KYPC: HLI MUHDPA-M, 2014. - 560 c.
http://znanium.com/bookread.php?book=421658

3. bnvHog, J1.H. C60opHUK 3a8a4y 1 ynpaxHeHuii no obwei xuMum [SnekTpoHHbIA pecypc] : y4eb.
nocobve / J1.H. Bnuxos, WN.J1. Nepdgunosa, T.B. Cokonoea. ? AnekTpoH. faH. ? CaHkT-MNeTtepbypr :
Nanb, 2016. ? 188 c. ? Pexxum pgoctyna: https://e.lanbook.com/book/75504.

7.2. JlononHuTenbHasa nuteparypa:

1. Xummns Boabl 1 Mukpobuonorus: YuebHuk / A.J1. Nsuatos, B.N. Manos. - M.: UH®PA-M, 2006. -
218 ¢.: 60x90 1/16. - (CpenHee npodeccuoHanbHoe obpasosaHue). (nepennet) ISBN
5-16-002421-2, 3000 http://znanium.com/go.php?id=99428

2. AMunpos, PycTtam PadhasnbeBuy (o-p xuM. Hayk ; 1958-) HeopraHnyeckas xumus [TekcT:
SNEKTPOHHbIV pecypc]: KoHcnekT nekuwii / P. P. AMupos; M-Bo obpasoBaHust n Hayku Poc.
Ddepepaunn, PrAQY BINO 'KazaH. (Mpusonx.) dpenep. yH-T', XuM. nH-T um. A. M. Bytneposa, Kad.
HeopraH. xumnn. - (KasaHb: KasaHckuin goegepanbHbln yHueepcuteT, 2013). - Y. 1. - [TekcT:
SNEKTPOHHbIV pecypc]. - OnekTpoHHble AaHHble (1 dain: 5,68 M6). - (KazaHb: KazaHckui
doenepanbHbli yHuBepeuteT, 2013). 3arn. ¢ akpaHa. - [1na 1-ro cemecTpa. - Pexum goctyna:
TONbKO ONS CTYOEHTOB U cOTpyaHUKOB KDY. - hitp://libweb.kpfu.ru/ebooks/07_052_kl-000409.pdf

3. TecToBble 3a0aHNS NO HEOPraHNYECKNn XUMUN [TEKCT: 3NEKTPOHHbIN Pecypc]: aneKTpoHHoe
y4yebHoe nocobue onst ctyneHToB 1 kypca / KasaH. roc. yH-T, XuM. nH-T uM. A. M. byTtnepoBa; cocT.:
npod. 0. U. CanbHukos, npocp. ®. B. NessAtos, nou. 3. A. Canpbikosa, 0. U. 3aBkuHa. -
AnekTpoHHbIe AaHHble (1 dpaiin: 0,62 M6). - (KazaHb: KasaHckuii rocynapCTBEHHbIA YHUBEPCUTET,
2009). - 3arn. ¢ akpaHa. - ns 1-ro kypca. - Pexum goctyna: oTKpbITbIiA. -
http://lioweb.kpfu.ru/ebooks/07-ICH/07_52_2009_000077.pdf

4. Ynaxoswny, H. A. HeopraHuyeckas xumns [TekCT: aneKTPOHHbIA pecypc]: KOHCcnekT nekumn / H. A.
Ynaxosuy, M. IN. KytbipeBa, A. P. MaraynuHa; M-Bo obpasoBaHus n Haykm PP, dIAQY BI1O 'KasaH.
(MpuBonx.) dpenep. yH-T', XuM. nH-T nm. A. M. Bytneposa, Kadp. HeopraH. xumuu. - (KazaHb:
KasaHcknin penepanbHbin yHusepcutet, 2014). - Y. 2: [Xumns aneMeHToB] [TeKCT: aNeKTPOHHbIN
pecypc]. - OnekTpoHHble aaHHble (1 dan: 0,7 M6). - (KasaHb: KazaHckuii goeaepanbHbiit
yHuepcuteT, 2014).- 3arn. ¢ akpaHa. - [1nsa 2-ro cemecTtpa 1-ro kypca. - Bbix. gaH. opur. ney. nsg.:
KasaHb, 2013. - Pexum gocTtyna: oTKpbITbIiA.-
http://libweb.kpfu.ru/ebooks/07-1CH/07_52_A5kI-000762.pdf

7.3. UHTepHeT-pecypcChbl:
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HeopraHnyeckas xumus - http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/

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

HeopraHuuyeckas xmmuns. YuebHble matepuansl - http://www.chem.msu.su/rus/teaching/inorg.html
Obwas xumnsa H.J1. nuHka - http://www.for-stydents.ru/himiya/uchebniki/obschaya-himiya.html

Y4yebHble maTtepuanbl No XMMmm -
http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10Kkl

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHBI(MOOYNS)

OcBoeHve ancunnnuvHbl "Xumns" npegnonaraeTt UCNONb30BaHWE cnenyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

Nekummn nNo gucumnavHe NPOBOASTCS B ayAUTOPWMN, OCHALWEHHOW MyNbTUMEAUAHBIM NPOEKTOPOM,
npenapaTuBHbLIM CTOMIOM U CUCTEMOI BEHTUASUMN (AN15 MOKa3a AEMOHCTPALMOHHOMO 3KCNepUMEHTa).
B ayautopum umetotcst Heobxoammble y4ebHo-HarnsioHble nocobus - MNeproaunyeckas tabnuua ..
MeHpeneesa, psi HANPsSXXeHWUA MeTannos, Tabnuua pacTBOPYMOCTN CONEN.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn GrOC BIO n yyebHbIM nnaHoM no
HanpasneHnto 03.03.02 "®Pursuka" n Nnpogomnio NOLAroTOBKN HE NpeayCMOTPEHO .
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