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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 yuebHas aucuunanHa BkntodeHa B padgen " 51.6.7 OucumnnmHel (Mogynm)" OCHOBHOM
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.

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.

Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpoOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywue coopmbl
N 'D'"Kn":')v;lr;;:]v":"b'/ CemecTp emectpa (B yacax) KOHTponsi
Nexumn MpakTnueckumelllaboparopHble
3aHATUA pa607b|
Tema 1. OCHOBHble noMallHee
1. [MOHATMA 1 3aKOHbI 3 1 2 2 0 3apnaHue
XUMNK
Tema 2. noMallHee
2 Knaccudpukaums 3 2 2 2 0 3ajaHve
" [HeopraHn4eckux
coegunHeHnn
omauwHee
Tema 3. CtpoeHune A
3. atoma 3 3 2 2 0 3apnaHue
4 Tema 4. XuMunyeckas 3 4 5 5 0 ggg:ﬁ;eee
" |cBs3b. Mbpuansaums
Tema 5. NloHHas,
BOOOpOOHAs, noMallHee
5. |MeTannuyeckas CBA3u. 3 5 2 2 0 3anaHue
MexmonekynspHoe
B3aMMOLeNCTBME
Tema 6. OCHOBHbI
ema 6. OcHoBHbIe noMallHee
6. [CTPYKTYpHbBIE ThMbI 3 6 5 5 0 sanaHne
" [HeopraHmn4eckux
coeanHeHNi
v Tema 7. SHepreTuka 3 7 5 5 0 2:;:;”;:6
" XMMUYeCKnxX NpoLeccoB
Tema 8. Xumnyeckas KOHTPONbHas
8. |[KnHeTunka, XMuMmyeckoe 3 8 2 2 0 paboTta
paBHoBecue
Tema 9. PactBopbl.
Cnocobbl BblpaxXeHust nomailuHee
9. |KOHUEeHTpauuu. 3 9 2 2 0 3apaHue
PacTsopbl
HEeaNeKTPONMTOB
Tema 10. PaBHoBecus B
acTBopax cnabbix
gﬂeKTngVITOB filoMalliHee
10. : 3 10 2 4 0 3apaHve
CunbHble aneKTPONnTHI.
BooopoaHbiit
nokaaatens, [P.
noMallHee
11.|Tema 11. 'voponus 3 11 2 4 0 3apaHve
PerncrpaumnoHHblii Homep 6 DAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekuun MpakTnyecknellaboparopHbie
u 3aHATUSA pa60TbI
omauwHee

Tema 12. Teopum A
12'K|/|cn0TMOCHOBaH|/||7| 3 12 2 2 0 sananue

Tema 13. nomaliHee
13.|0kncnmtenbHo-BoCCTaHQBUT&NbibIE! 3 2 2 0 3agjaHue

peakuuu

Tema 14. HanpaeneHwue noMawHee
14, [1POTEKAHNA 8 14 2 2 0 3apaHve

OKUCNNTENbHO-BOCCTAHOBUTENbHbIX

peakumni.

Tema 15. KomnnekcHble 3 15 5 4 0 Kgg:poanaﬂ

4.7 @ amepasine AMCLMNNNHbI pabota

TG?M'a-i'_.—eeHgFH'ble—ﬁeHﬁMﬂ-M—S‘&KeHbi—XwMMﬂ
ema . VItorosas aK3ameH

NeKUMOKKOR 3aHTe (2 qacar(os')): 0 0 0
ATOMHO-MONEKYNTAPHAS TEOPWS. T IORSITIE ATOMHOTO Be¢a. MONb T SKBNBaITCHT.
npak S oe sansiTne (2 q;].:a(os) ) 30 36 0

3aBUCUMOCTb 9KBMBAIEHTHOW MacChbl OT CTEXNOMETPUN peakunn. ['a30Bble 3aKOHbI B yCTaHOBNEHUN
COCTaBa BelWweCTB. BblBOA I'IpOCTeIZLI.II/IX N NUCTUHHBIX (OOPMYN BELLECTB.

Tema 2. Knaccudpukaums HeopraHu4yeckmx coe guHeHUN
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

BeuwecTBa npocTble 1 CNoXHble. BaXHOCTb BUHAPHbIX COEANHEHWI Kak OTAENbHOro knacca.
Oxkcupbl, Nnepokcuabl, ’MAPOKCUAbI, KACAOTbI, CONN. BO3MOXHOCTb paclumpeHms 4aHHOM
Knaccudomkaumm

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

CBolicTBa OCHOBHbIX, KUCMOTHbIX, aMPOTEPHbBIX rnapokcnaos. CpenHne, KUCnble, OCHOBHbIE COMN.
Tema 3. CtpoeHue atoma

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

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

KBaHTOBbIE YMCna. AnekTpoHble chopMybl aTOMOB. NpenckasaHne Hambonee BEPOSATHbIX CTENEHEA
OKWNCNEHMNS 9NEMEHTOB.

Tema 4. Xumuueckas cBsizb. lmMbpuaonsaums
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

MeTonbl BaneHTHbIX CBSA3EW U MONeKynsipHbix opbutaneir. Mbpunamsaums. CBocTBa KOBaNEHTHOM
cBa3n. KpatHble cBA3W.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PaccMoTpeHue anekTPOHHOro CTPOEHMUS COeANHEHNIA HENEPEXOAHbIX 3IEMEHTOB C TOYKM 3PEHMSI
Teopuun rmbpuamnsaummn. Teopusi Mmnnecnu.

Tema 5. UoHHas1, BogopoaHasi, Metannuyeckas ces3n. MexmonekynsipHoe B3auMoaencTeue
JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):

MexxmonekynspHas, BHyTPMMONEKYNsipHas U MexaToMHasi BOOOPOaHble cBs3un. [MposiBneHne
BOJAOPOIHON CBA3UN B (OU3UKO-XMMUYECKMX cBOMCTBaxX BelwecTB. OCOOEHHOCTM 3N1EMEHTOB,
obpasyowmx NnpocTble BewecTsa - MeTannbl. OnMcaHne MeTaniMyeckol CBsi3n Ha OCHOBE TEOpUH
MOJEKYNSIPHBIX opbuTanei.

npakTnyeckoe 3aHsitne (2 4aca(os)):
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Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

[MposiBneHne BOOOPOAHOM CBA3U B OM3NKO-XMMUYECKNX CBOMCTBAX BEWECTB AMMONb-OUMNONbHOE,
WHOYKUMOHHOE, AUCNEePCUMOHHOE B3anMmoaencraeme. JJOHOPHO-akuenTopHOE MEXMONEKYNSPHOe
B3auMoOencrTeme.

Tema 6. OCHOBHbIE CTPYKTYPHbIE TUMbl HEOPraHNM4YeCcKUX coeaAuHeHUn
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

ATOMHbIE, KOBANEHTHbIE, NOHHbIE, KoopaonHauMOHHbIE, OCTPOBHbIE PEWETKN. BoaMoxHble BapuvaHTbl
COYJIEHEHNA OKTasapun4eCcKnx n TeTpasgpmn4ecknx equHuL.

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

I'Ipe,uCKasaHml TUMOB PEWeETOK A4 BewecTs pa3ﬂVI‘-IHOI7I CTeEXnoMeTpun
Tema 7. DHepreTuka XuMmM4eCcKuXx rnpoL,eccos

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

MepBblii 3aKOH TepMoanHamMukn. Tennota, paboTta, BHYTPEHHSS SHeprus, aHTanbnns.3akoH Mecca.
TepmoavHammyeckme unknbl. Bropoi 3aKkoH TepMOAMHAMUKUN. DHTPONNS U CBOBOOHAA SHEPTUS.

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

MpumeHeHne 3akoHa ['ecca B TepMoxuMmn. BoluncneHne n3obapHo-M30TepMMYECKOro noteHumana.
OnpegneneHne sHTanbNMM HeNTpann3auumn CUNbHON KUCNOTbI.

Tema 8. Xumunyeckas KMHeTUKa, XMMUYeCKoe paBHoBecue
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

["oMO- 1 reTeporeHHble peakumn. OCHOBHOM NOCTyNaT XMMUYECKON KMHETUKIN. DakTopbl,
onpenensowme CKOPOCTb XMMNUYECKON peakumm .[1opanok n MonekynsapHoCcTb peakumu . Teopus
NepexoaHoro COCTosiHMS. B3anMoCBSi3b KOHCTaHTbI paBHOBECUS U aHeprum Mmbbca. MpuHumn ne
Warenbe

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

TeMmnepatypHas 3aBUCMMOCTb CKOPOCTU peakummn. CMeleHne XMMm4eckoro paBHOBECUS
Tema 9. PactBopbl. Cnoco6bl BbipaXeHUs KOHLLeHTpauun. PacTBopbl HE3NEKTPOJIMTOB
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

PaCTBOpeHI/Ie Kak q3I/I3I/IKO-XI/IMI/I‘-IeCKI/II7I npouecc. 3mMeHeHne aHTanbnum n SHTPONUK Npun
pacTBoOpeEHUN. ConbBartauus, conbsarthbl. ocobble cBOlCTBa BOAbI Kak pacTBopUTENA. Haunbonee
pacnpocTpaHeHHbIE cnocobbl BblpaXeHna KoOHUEeHTpauun : MmaccoBas ond, npoueHTHas
KOHUEeHTpauunsd, MONAPHOCTb, HOPMa/lbHOCTb, MONANIbHOCTb, MOJIbHas A0NA. KonnuratmeHble
CBOWNCTBA.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

B3anMoCBsi3b pa3nunyHbIX BblpaXeHWii KOHLeHTpaummn pacteopa. KonnuratueHble cBOMCTBa
PaCTBOPOB.

Tema 10. PaBHOBecusi B pacTBopax cnabbix 3n1eKTPONUTOB. CUNbHbIe 3NEeKTPONUTDI.
BonopoaHbiv nokasartenb, MP.

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

CteneHb anccoumaumm anekTponnTbe, doakTopbl, ee onpenenstowne. NpactaBneHne o Teopun
CWNbHbIX 3N1eKTPonmToB. KOHLEHTpaLNs MOHOB B pacTBOPE M aKTMBHOCTb. 3aKOH pasbaBneHust
OctBanbna.Teopun KMCNOT 1 OCHOBaHWIA. KOHCTaHTbl MOHM3aUMK KUCOT U OCHOBaHMii. KoHcTaHTa
amccoumnaummn n MoHHoe npouaseneHne Boabl. BooopoaHolin nokasatens. MNponaseaeHne
pPacTBOPVMOCTH.

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

OnpeLeneHre KOHCTaHTbl guccoumnaumm cnaboro anektTponuta. MiamepeHue KUCnoTHOCTY
PaCTBOPOB C NMOMOLLbIO UHANKATOPOB

Tema 11. T'mpponus
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Monsipmaytolwas cnocobHOCTb KAaTMOHOB 1 aHWOHOB. B3anmMoaeincTeBe KaTMoHOB 1 aHWOHOB C
MOneKynamm BoAbl rmapaTHoin 060104kKn. PasnmyHble TMnbl rmaponnsa, KOHCTaHTa rmaponnsa.

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

Teopumn AppeHunyca, bpeHcTena, Jlykca-®dnyna, conbBo-cuctem, Jibtonca. CocTosiHMe NoHOB
BOL4OPOLA U M’MAPOKCUNA B BOOHbLIX pacTBOpax.

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

BydepHble pacTsopbl

Tema 13. OKncnutenbHO-BOCCTaHOBUTE IbHbIE peakLumn

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

TunnyHble okMcAMTENn U BoccTaHoBUTENN. MeTon anekTpoHHOro 6anaHca.
npakTnyeckoe 3aHsitne (2 4aca(os)):

TrNUYHbIE OKMCNNTENBHO-BOCCTAHOBMTENBHBIE PEAKLUN B pacTBOPaXx.

Tema 14. HanpaBneHue npoTeKkaHUs OKUCNTUTENIbHO-BOCCTAHOBUTE/bHbIX peakLUn.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MonyaneMeHT 1 ranbBaHn4Yecknii anemeHT. CornaweHunsi 06 n3MepeHnn aNeKTPoLHOro noTeHumnana.
HopManbHbIi BOOOPOLHbIA anekTpo. BoiBoa obuwero ypaBHeHns HepHceTta. YacTHblid cnyyai
ypaBHeHust HepHcTta ons noteHumana MeTanin4eckoro anekTpoaa.
OKMCNMTENbHO-BOCCTAHOBUTENbHbI NOTEHLMAN.

npakTudeckoe 3aHsitne (2 yaca(os)):

OKncnUTENbHO-BOCTAHOBMUTENBbHbBIE U SNEeKTPOAHblE NOTEHUMANDbI. 3asuncumoctb SLC BOOOpPOOHOIO
nonyaneMeHTa OT KUCNOTHOCTU pacTBopa. OueHka HarnpaB/ieHNA NPOoTeKaHNA
OKUC/INTENBbHO-BOCCTAHOBUTEJIbHbIX peaKLl,I/IVI.

Tema 15. KomnnekcHble coegnHeHnsA
JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

OnpegneneHuve noHaTUs "KoMnnekcHoe coennHeHune." LieHTpanbHbIA MOH, LLEHTP KOOpAVHaLUUN,
BHYTPEHHSS N BHELWHAA cpepbl KOMNAeKca, nuraHabl, 0eHTaTHOCTb nraHaa, KoopanHaunoHHoe
4ncno Komnnekcoobpasosatens. Tunbl nMraHnoB. HomeHknatypa nuraHaoB U KOMMIEKCHbIX
coeauHeHuin. isomepus. Teopumn XMMNUYECKON CBA3N B KOMIMNIEKCHbIX COEANHEHWUSIX.

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

HazBaHusl KaTMOHHbIX, aHNOHHBIX, HENTPaNbHbIX KOMMIEKCcoB. Bo3MOXHbIe cnyyan nsomMepumn ons
KBaopaTHbIX, TETPA3APUYECKNX U OKTadApUYEeCKMX KOMNNEKCoB. PaccMoTpeHne CTpoeHus
KOMMIEKCHbIX COAMHEHMNI C NO3ULMM METOA0A BaNIEHTHbIX CBSI3E U TEOPUM KPUCTANNNYECKOro Nons

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNSA)

Buapbi
N Paspen Cemect Hepens | camoctositenbHon [TpPyA0eMKOCTb| g&%ﬁ:g;?:;gzga
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 1. HOBHbI noaroToBK
ema 1. OcHo e o4rotoeka noMawHee
1. [NOHATUS 1N 3aKOHbI 3 1 JOoMallHero 2 3anaHve
XUMUU 3agaHus
Tema 2. noaroToBka
5 Knaccugomkaums 3 > |nomawnero 5 JomallHee
" |HeopraHn4yeckmx 3anaHms 3agaHue
coeaunHeHun
MoOroToBkK
Tema 3. CTpoeHune OArotoBka nomMawHee
3. atoma 3 3 JoMallHero 4 3ananHme
3agaHus
MnoaOroToBK
4 Tema 4. Xumnyeckas 3 4 ugﬂa?uSerc? 4 JomallHee
" lcBa3b. [mbpungmn ns HIU
CBSI3 6pnansa 3ananms 3afaHue
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 5. VMloHHas,
BOOOpPOLHAs, noaroToBeka
5. |MeTannuyeckas cBasu. 3 5 |oomalwHero 2 ggx:;”;eee
MexmonekynspHoe 3afaHuns
B3aMMOLencTeue
Tema 6. OCHOBHbIE NOLrOTORKA
6. [CTRYKTYpHbIE TUMbI 3 6 |nomawnero 5 nomalHee
" |HeopraHn4eckmx sanaHms 3agaHve
COeaNHEHNI
v Tema 7. OHepreTuka 3 v zgﬁgﬂﬁgr'(g 4 JomauHee
" [Xummnyeckmnx n B
ec poLecco 3ananms 3afaHve
Tema 8. Xummnyeckas noaroToBka K
8. [KuHeTunka, xuMmnyeckoe 3 8 KOHTPOSIbHOM 2 K(;lg{)g(;anaﬂ
paBHOBeCUe pabote P
Tema 9. PacTtsopbl.
Cnocobbl BblpaxxeHus noaroToBka
9. [KOHLUEeHTpaumw. 3 9 |oomalwHero 2 ggxs:JMHeee
Pactsopbl 3agaHug
HEeaNeKTPONMTOB
Tema 10. PaBHoBecus B
pacTBopax cnabbix
NnoaroToBk
10 [2€KTPONNTOB. 3 10 ugﬂaijgerg 4 JomallHee
"|ICunbHbIE 3NEKTPONNTDI. 3anaHns 3ajaHve
BooopoaHbiii
nokasatens, [1P.
noaroToBka
11.[Tema 11. F'moponua 3 11 |nomawHero 4 ggz::JMHeee
3apaHuns
12 Tema 12. Teopun 3 12 Egﬂ;ﬂﬁeBrKg 5 JomallHee
‘[KncnoTt u ocHoBaHUM
CNnoT 1 OCHOBa sananns 3apaHue
Tema 13. noaroToBka
13.|0OKkncnmTenbHO-BOCCTaHQBUTRNbIbIEI 3  |[QOMALWIHEro 2 ggg::lmfe
peakuun 3apaHuns
Tema 14. HanpasneHune NOArOTOBKA
14 [IPOTEKAHNS 14 |gomawhero 5 JomallHee
: OKVICJ'II/ITeﬂbHO-BOCCTaHOBVITgﬂbH bIX 3anaHms 3afjaHve
peakumi.
15 Tema 15. KomnnekcHble 3 15 Egﬂ%ﬁiﬁ%; 4 KOHTPO/NbHas
‘lcoenmHeHmns 036 02 o paboTta
NTtoro 42

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
YTeHne nekuuii No AaHHON ANCLMNAVHE PEKOMEHAYETCS NPOBOANTL C NCMONb30BAHNEM
MyNbTUMEANAHbIX NPEe3eHTaUNA 1 4EMOHCTPALMOHHOIO 3KCNEepPMEHTa.

Mpw paboTe B Mano4MCneHHbIX rpynnax LenecoobpasHo 1cnonb3oBaTb AManoroByto opmy
NPOBEOEHUS NEKLUMOHHBIX 3aHATWIA C UCMONb30BaHNEM 3NIEMEHTOB NPaKTUYECKMX 3aHSTUI,
MOCTAHOBKOW U peleHneM NpobnemMHbIX U CUTYaLUMOHHbIX 3a0aHni U T.4.

PernctpaunoHHbIn Homep 6
CrtpaHvua 9 us 17.
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Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

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

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XUMUN
JOoMallHee 3aaHune , NpuMepHblie BONPOChHI:

Bo3HUKHOBEHME XMMUK KaK Hayku. Kpyr siBneHuiA, OnncbiBAeMbIA XUMUER. ATOMHas rmnoTeaa,
BMOCNeAcTBMU - Teopus. Bo3apenus Mpycta n bepTtonne, ux BaXHOCTb AN AanbHENWEro pa3BnTus
xuMun.Monb 1 aKkBUBaNEHT. 3aKOH 3KBMBaNEHTOB. Bbibop B KayecTBe 9TaNOHOB YCTAHOB/IEHHbIX
cornaweHmeM onpeneneHHbIX Macc BOAOPOLA M KMcnopoaa.

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

3aBUCUMOCTb 9KBMBANIEHTHOW MaccCbl OT CTEXNOMETPUN peakunn. [a30Bble 3aKOHbI. HOMeHKﬂaTypa
HeopraHn4eckux COeaVHEHNN. DKBUBANEHTbI KUCNOT, , OKCUAO0B, CONEMN

Tema 3. CTpoeHue aToma
oomatlHee 3agaHue , NPUMepHbIE BOMPOCHI:

Kpatkas ncropus passntus npencrasneHunin o ctpoeHun atoma. Monenun TomcoHa n Pesepdpopaa.
MocTtynatbl Bopa. CoBpeMeHHOEe onncaHne COCTOSHUS 3NeKTPoHa B aTOMe, KBAHTOBbIE YMCna.
npasuna KneykoBcKoro. OnekTpoHHble popMynbl aneMeHToB 1- 6 nepuoga. CTpykTypa
Meprogunyeckoin cnctemol. CBONCTBA aTOMOB

Tema 4. Xumunueckas cBsisb. FTmbpunansauus
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

MeTopn BaneHTHbIX cBA3el. [JOHOPHO - akLEenToOpHOe B3aumoaeicTeme. Teopus rubpuansaumn.
PacwupeHHas Teopus rubpunonsaumnm - Teopus OTTanknBaHUS 3NEKTPOHHbIX Nap BaNEHTHOM
obonoykn. KpatHocTb cBa3u. Curma-, nu-, genbta- cea3n. JMnonbHbIeE MOMEHTBI MONEKYIT.

Tema 5. MoHHas, BopopogHas, Metannuyeckas cesasu. MexmonekynsipHoe B3aumogencrene
LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

MexmonekynspHas BHyTPUMONEKYNsapHasa U MexatoMHas BogopoaHble cesA3n. [posisneHve
BO4OPOAHOW CBSI3N B (PUINKO-XMMUYECKMX CBOMCTBaxX BewecTB. OCODEHHOCTM SNEMEHTOB,
obpasytoLwmx NpocTblie BewecTsa - Metannbl. OnnucaHne MeTanim4yeckom CBsA3M Ha OCHOBE TEopUn
MONEKYNSPHbIX opbuTanei.

Tema 6. OCHOBHbIe CTPYKTYPHbIe TUMbl HEOPraHUYEeCKUX coeaANHEeHUN
ooMallHee 3afaHue , TpUMepHbIe BOMPOCHI:

MonekynsipHble, aTOMHble, KOBANEHTHbIE, MOHHblE peweTkn. OCTPOBHbIE, LIEMHbIE, CETYATLIE,
TpexMepHble peweTkn. BodaMoXxHble BapmaHTbl 06 beAMHEHUS TETPASAPUNYECKUX, KBAAPATHBIX 1
OKTa34PUYECKNX CTPYKTYPHbIX €AMHULL.

Tema 7. QHepreTka XMMMYECKMX NPOLLECCOB
oomallHee 3aaaHue , NPUMepHbIE BOMPOCHI:

MepBblii 3aKoH TepMoanHamMukn. Tennota, pabota, aHTanbnus. CtaHaapTHas aHTanbnNus
obpasoBaHus, 3akoH ["ecca. BTopoi 3akoH TepMoanHamMmk. SHTponus n aHeprusa Mmbbca

Tema 8. Xumnyeckasa KMHeTMKa, XMMU4YeCckoe paBHOBecue
KOHTponbHas paboTa , NpuMepHble BONPOCHI:

OCHOBHOW nocTynart XMMM4eCcKon KMHETUKN. MonekynsapHOCTb 1 NOPSLOK peakummn. 3aBUCUMOCTb
KOHCTaHTbl CKOPOCTMK OT Temnepartypsl. [lpaeuno BaHT-I opdoa, ypasHeHne AppeHnyca. Teopus
NepexonHoro coctosiHms. CBa3b n3MeHeHns aHeprum M'mbbca B xoae peakumm 1 KOHCTaHTh
pasHoBecus . MNMpuHuun ne WaTenbe.

Tema 9. PacTtBopbl. Coco6bl BbipaXeHusi KOHLeHTpauun. PacTBopbl HE3NEKTPONIUTOB

noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:

KTPOHHEBH
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BblpaxxeHusi ons KOHUEHTpauuy pacTBOPEHHOro BEWECTBA : MaccoBas [oNs, NPOoLEHTHas
KOHLIEHTpaLUsi, MONsipHas,MONsiNbHAs, 9KBUBANEHTHAs KOHLEHTpauUmMK, MonibHas fons. Pacteopbl
HE3NeKTPONNTOB, KONNUraTUBHbLIE CBOMCTBA.

Tema 10. PaBHOBecusi B pacTBopax cnabbix aneKTponuToB. CuibHbIe 3N1EKTPONUTHI.
BopopoaHbin nokasartenn, MNP.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Cnabble 1 cunbHble anekTponnTbl. I30ToOHMYeCKMn KoadhduuneHT. 3akoH pasbasneHns Octeanbaa.
BoooponHbiii nokasartenb

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

MoHsiTMe 0 cTenenn rnpponnsa. 'moponma, 06yCnoBneHHbIV B3aMOOENCTBMEM KaTOHA C BOOOW.
3aBMCMMOCTb CTEMEHN rMAPONMN3a OT 3apsaa u paguyca katnoHa. M'maoponns, obycnoBneHHbI
B3aMOLENCTBMEM aHMOHA C BOOOW. 3aBMCUMOCTb CTENEHM TMAPONN3a OT 3apsaa 1 paguyca
aHunoHa. M'maoponuna, 0bycnoBneHHbI B3auMOOEACTBUEM U KATUOHA, MaHMOHa ¢ BOOOW.PasnnyHble
TUMbI TMOpPONN3a.

Tema 12. Teopumn KUCNOT U OCHOBaHUN
LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Teopuun AppeHunyca, bpeHcTena, Jlykca-®dnyna, conbBo-cuctem, Jibtonca. CocTosiHMe NoHOB
BOL4OPOLA U r’MAPOKCUNIA B BOOHbBIX pacTBOpax.

Tema 13. OKMcnNUTENbHO-BOCCTAHOBUTEIbHbIE peakLum
noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

TununyHble okMcnnTenn n BocctaHosutenn. NMonbop KoahpULMEHTOB B
OKMCNUTENIbHO-BOCCTAHOBUTENbHbIX peakUmsx METOLOM 3N1eKTPOHHOro banaHca.

Tema 14. HanpaBneHMe npoTteKkaHna OKNCNINTENbHO-BOCCTAHOBUTEJIbHbIX peaKu,Ml7|.
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

[MonyanemeHT, ranbBaHNY4eCKNin danemMeHT. HopmanbHbIil BOOOPOAHbIV anekTpod. YpasHeHne HepHceta
ons noTeHumana metannmyeckoro anektpoga. 94C anemeHta. OKMCNNTENBHO-BOCCTAHOBUTENbHbIE
noTeHuManbl. HanpaeneHne NPOTeKaHNs OKUCNUTENbHO-BOCCTAHOBUTENBHON peakuuu.

Tema 15. KomnnekcHble coeanHeHus
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

OCHOBHbIE MOHATUSA: LleHTpaﬂbeIIZ WOH, nuraHg, koopanHaumoHHas cpepa, KoopanHaumoHHoe
4ymncno, OeHTaTtHOCTb. HOMeHKﬂaTypa nmraHnooB, KATUOHHbIX, aHNOHHDbIX, HeVITpaﬂbeIX KOMIIEKCOB.

Tema . UToroBasi oopma KOHTpOns

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

BapwaHT 1.

1. Hannwwute ANEKTPOHHY POpPMYNy 1 HA OCHOBaHUN SJ'IeKTpOHHO-FI‘-Iee‘-IHOI7I CXeMbl ornpenennte
BO3MOXHbI€ BaNIeHTHOCTU 3neMeHTa @75.

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

3. OnpegenuTe, NOATBEPAMB PACHETOM, BO3MOXHO N npoTekanue npu 500 n 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 nameHeHns T n P Ha paBHOBecKe peakumn, NnpuseneHHon B 3 Bonpoce ?

BapwuaHrT 2.
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Mporpamma ancumnavHbl "Xumna"; 16.03.01 TexHuyeckas dmsnka; foueHT, A.H. (npodeccop) Yesena B.B.

1. HannwuTe anekTpoHHYO PpopMyny N HA OCHOBAHUWN SNMEKTPOHHO-SA4E€Ee4YHOM CXEMbI OnpenennTe
BO3MOXHbI€ BANEHTHOCTU 9NieMeHTa €52.

2. Hanmwwnte peakuun nony4yeHns, Ha3BaHmsa 1 oopMybl BCEX COneil, 06pasyowmxcs npu
B3anmMogencTemm rugpokcuaa xpoma(lll) ¢ yronbHon kmcnoToi.

3. Onpepennte, NOATBEPANB PACYETOM, BO3MOXHO N npoTtekaHue npu 800 u 16000K cnenyouwen
peakuuu:

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

[H0298 0 -242 -1118 0 kOdx/Monb

sll298 27 189 152 131 [Ox/monb rpan

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

BapwuaHrT 1.

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

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

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

4. ManbBaHNYeCKMI 9NEMEHT COCTOUT U3 CTaHOAPTHOrO ONOBSHHOIO 9N1eKTpoaa U MeLHoro B
pacTtsope cynbpata meau(ll) c koHueHTpaumen 0.0001 monb/n. Yemy pasHa 3C aTtoro anemeHTa ?.
CrtaHpapTHble NOTeHUManbl OI0BAHHOMO 1 MEOHOMO 3N1eKTPOAOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. NMopbepute KO3PPULNEHTHI METOLOM 3N1EKTPOHHOro 6anaHca.
K2UO4 + PH3 + HCIl = UCI2 + H3PO4 +...

BapwuaHr 2.

1. Kakoin 06bem pacteopa xnopuaa xenesa(lll) ¢ koHueHTpauwmeit 0.2 monb/n TpebyeTtcs ons
B3ammogmerncTeus ¢ 50 Ma pacTeopa rugpokcuaa Kanus ¢ KoHueHTpauuven 0.3 monb/n?

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

3. Hanuwwre ypaBHeHWe peakuum rugponmnsa un ykaxuTe cpegy B pactsope K3VO4.

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

5. MopbepnTte KOAPPULMEHTLI METOAOM 3N1EKTPOHHOro 6anaHca.
MnQO2 + KCIO3 + KOH = K2ZMnO4 + KCI +...

NMPUMEPbBI BUNTETOB 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; 0 16,3.

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

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

3.1. Kakosa rubpuamsaums 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. Buiuncnute koHUeHTpaumnio O2, 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.

PerncrpaumnoHHblii Homep 6 DAEKTPOHHEH
Bl YHUBEPCHTET
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5. B cucteme yctaHoBunocb pasHosecue 203 [ 302, lH=290 kOx/mMonb. B KaKyt CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN TeMnepaTypbl ?

A ne cvectutes; B 0 ;B [.
6. Kakos 3Hak |G tasHns nbpa npu 263 K:
A 1G>0; B 1G=0; B [G<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; 4, [ (10/208)*(800/1000)*0,52+100.

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

A 14; 5 13; B 10; I [ig(36,5)+14; 1 19(36,5/10) [14.

9.1. Npennonaras, 4To KOHUeHTpauns komnnekcHoro noHa [Co(NH3)6]3+ nameHsertcs kpanHe
mMano, Bblducnnte koHueHtpaumo NH3, nonyyatowerocs no nepson CTyneHu auccoumanmm
(KycT.,6=2,5"104), B8 0,1 M pacTtBope 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; O [1/(2,5104*0,01)]1/2;

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

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

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

A1;66;B3;I8; 4.
11. Boiumcnute 9C ranbBaHN4eCKOro anemMeHTa cocroswero n3 Fe-anektpona, norpy>XeHHoro B

0,01 M pacteop Fe(NO3)2 n Ag-anekTtpoaa, 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. PaccMoTpuUTE OKUCTIUTENBHO-BOCCTAHOBUTENbHBIN npouece: H2S203, HCIO [l so42l, S, cill.
YpaBHANTE OKUCNNTENIbHO-BOCCTAHOBUTENbHYIO PeakLumio 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;B 3; T 4; [0 5.
3) YeMmy paseH akBumBaneHT okucnutensa ? A 83*2; b 83/2; B 83/4; ' 52,5*2; [1 52,5/2.

@2

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

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

2. CKonbKO 9anekTpoHOB Haxoamtcsa Ha 4f-nogyposHe atoma naHtaHa ? A0; 6 1;B7; 1 9; I 11.
3.1. KakoB yron mexay css3smu B Mmonekyne AsBr3 (p3-HernbpunamnsosaHbl) ?

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

3.2. Kakue 13 nepeyncneHHbIX 4HacTuL, He MOryT CyWeCcTBOBaTb B YCTOMYMBOM COCTOSIHUM (METOL
MO)? A H2+; B H2; B H2ll; I He2; O, HHe.

4. B paBHoBecHoit razosoit cmecu PCI5 I PCI3 + CI2 npu 2500C v 202,6 kMMa conepxutcs 40,7%
CI2 no o6bemy. Bolumcnnte napumnansHoe nasneHue 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 NOHWXEHUW OaBneHus ?

A ne cvectutes; B 0 ;B [.

6. B kakoM 13 cnenyowmx cny4aes peakumsi HEOCYLECTBMMA NPy 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-biin pacteop - 18,8 r peHona C6H50H B 500 r aTnnoBoro cnupTa;
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2-o1 pacTteop - 27,8 r HutpogpeHona HOC6H4NO2 B8 500 r atunosoro cnupta. Kakow pacTtsop
6yneT kuneTb nNpu 6onee BbICOKO Temnepartype ?

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

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

Alle100 pas; 60s10 pas; BlO&10 pas; rs100 pas; [l He nameHnTcs.

9.1. 3anuwunTe BbipaxeHne ons 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)+];
" {{[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]2l; B [CdCl4]2 [I; I [FeCl4] U; O [Cu(NH3)4]2+.

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

A3;64;B5;I6;07.

11. Boiumcnute 9C ranbBaHny4eckoro anemeHta coctoswero n3 Ni-anektpona, norpy>XeHHoro B
0,01 M pacteop NiCI2 n Au-anekTpogna, 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 OKMCANTENbHO-BOCCTAHOBUTENBHbIN Npouecc: Fe304, HNO3 [ Fe3+, NO.
YpaBHSANTE OKUCNUTENbHO-BOCCTAHOBUTENbHYIO peakumio U OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HNO3 yyacteyet B peakuun ? A1; 6 3; B 9; I 14; [1 28.
2) Ckonbko Boapbl 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 nuTteparypa:

1. Munka H.J1. 3agaym n ynpaxHeHus no obwen xumun - M: -UHTerpan-npecc, 2008. -240 c.
2. Mnnnka H.J1. Obwas xumns - M: -UHterpan-npecc, 2008. -728 c.

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

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

5. TabopatopHbIi NpakTkyM no obuei xumun: YuebHoe nocobue / O.F0. Koctoycora, J1.C.
Manodoeesa. - M.: ®opym, 2008. - 144 c. http://znanium.com/bookread.php?book=141351

7.2. JlononHuTenbHasa nuteparypa:

1. Xbton Ix. HeopraHuyeckas xumus - M.: Mup, 1985.- 465 c.

2. AxmeTtoB H.C. Obwas n HeopraHunyeckast xumusi . -M:. Boicwas wkona, 2008 r .-743 c.
3. CoBpemeHHas obwas xmmusa ./Mog pen. Ox. Kemnbenna - M: -Mup, 1985. T.1-3

7.3. UHTepHeT-pecypcChl:

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

HeopraHuuyeckas xmmuns. YuebHble - http://www.chem.msu.su/rus/teaching/inorg.htm
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HeopraHunyeckas xumns. YuebHble matepuansi -
http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10Kkl

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

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHmne ancumniunnbl "Xumua" npegnonaraeTt MCNonb3oBaHMe Cneayouero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EHNS 1 Nepenayun dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEOMNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAaKXe MHTEPAKTMBHOW TPpMOYyHbI MpenonaBaTens,
BK/IOYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOHaNbHbIA KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. iHTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 00 beANHSAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLUEHHbIM paboynm MecToM npenonasartens. Npenonasarenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO NO3BONSIET NPOBOAMTDL NEKLUN, NPaKTU4eckne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHPEPEHLMN 1 Opyrie BUbl ayAMTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 AOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WupPoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHOM KOMMboTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn COOPMMPOBAH C YHETOM BCEX
N3MeHeHNin 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBAPU U CIPaBOYHNKN,
3aK0oHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepruoanyeckme n3gaHmsa n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHO cucTeMe Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKOYAET B ce0s 9NEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nuTepaTtypbl, a TakXe 9NeKTPOHHbIE BEpCUmn
Nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTea "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMy KONMMYECTBY NPOCUIbHbBIX HAnpasneHnin ¢
cobnoaeHneM BCeEX aBTOPCKUX M CMEXHbIX NPaB.

KETPOHHBH
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Nekuun No UCLMNIMHE NPOBOASTCS B ayAUTOPUN, OCHAWEHHO MyNbTUMEONAHLIM MPOEKTOPOM,
npenapaTUBHbLIM CTOSIOM U CUCTEMOW BEHTUNSAUMM (415 NoKasa AEMOHCTPALNOHHOMO 3KCMEePUMEHTA).
B ayouTtopum umetotcs Heobxoaumble 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 omamka" n Npouno NOAroTOBKU He NPeayCMOTPEHO .
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