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Mporpammy aucumnnnHbl padpaboTan(a)(n) LoueHT, K.H. (poueHT) 3uraHwmH M.A. Kadbenpa
doM3NYECKON XMUN XMmndeckuin nHCTuTyT um. A.M. Bytneposa , Marat.Ziganshin@kpfu.ru ; goueHrT,
I.H. (npogoeccop) Yesena B.B. Kadbenpa HeopraHM4eckomn XuMmnm XuMnM4eCckKnin UHCTUTYT um. A.M.
Bytneposa , Vladimir.Chevela@kpfu.ru

1. LLlenu ocBoeHUs AMCUUMIUHDI

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

2. MecTO AMCUMNNHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpamMmmbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[NaHHas yyebHas aucumnnnHa BkntodeHa B pasaen "b1.6.24 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol Nnporpammbl 16.03.01 TexHuyeckas domamka 1 oTHoCcUTCS K 6a30Boi
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

JaHHas nporpamMma BBOAUT B KPYr XMMUYECKUX NOHATMIA. OByyatowmiics [ONXKEH 3HATb OCHOBBI
00LWen XMMMM N XMW 3NEMEHTOB B 06 beMe Kypca cpenHeit wkonbl. OCBOEHME OaHHOro Kypca
HeobXxoaMMO 45 YCBOEHWNS NOCNEAYIOWMX AUCUMMNIINH, CBA3aHHbIX C XUMUEN

3. KomneTteHuumn obyuarowerocsi, popMupyemblie B pe3yibTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-1
n HOCTb U”
(rpopecovonamue |TOCTNOCTL HeToTeAc0aT. Gaz0suo ToapeTieore e
KoMMeTeHuunn) P P
MK-3 CMNOCOBHOCTb NPUMEHSATL OCHOBHbIE 3aKOHbI XUMUW MPU
(npodhbeccmoHanbHble 06CyXAeHNN NONMyYEHHbIX Pe3ynbTaTos, B TOM YMCne C
KOMMeTeHuunn) NpVBNeYeHNEM NHOPMALIMOHHBIX 6a3 AaHHbIX

B pesynbtate 0CBOEHUS OANCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

- MOHMMATb, YTO XMMUS NpeacTaBnsieT cobon AUCLMMNINHY, MHTErPUPYIOLLYHO OCHOBHbIE OOCTUXEHUS
XMMUYECKUX HayK,, KOTopas SIBNSIETCS COCTABHOWM YaCcTbio €CTECTBO3HAHUS U CNYXUT HEOOX0AMMO
CTyneHbto anst yrnybneHHOro NoHMMaHms cneumanbHbIX XUMUYECKMX OUCLNMVH.

-0bnapatb TEOPETUYECKUMM 3HAHMAMM 00 OCHOBHbIX 3aKOHAX XMMKW, 3HATb 061aCTN NPUMEHEHNS
3TUX 3aKOHOB 1 MOHUMATb X NPUHLUNMANbHbIE BO3MOXHOCTH .

- OPUEHTUPOBATLCS B y4eOHOI, MOHOrPadoUYECKO, CNPABOYHON 1 XypHaNbHOW nnTepaTtype B
obnactu obwei xumMun.

- NPUOBPECTN HaBbIKM BbIMONHEHNSI NMPOCTENWMNX XMMUYECKNX PACYETOB 1 OCHOBHbIX MPMEMOB
paboTbl C pa3nMyHbIMU Knaccamy HeopraHM4yeckmx BeLWecTB

2. DONIXEH yMeTb:

paboTtatb C XMMUYECKMI peakTUBaMm, pacTBOPUTENSMU, NaBopaTOPHbLIM XMMUYECKUM
obopynoBaHMEM;
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NPON3BOONTb PacHeThbl, CBSI3aHHbIE C NMPUrOTOBMEHNEM PACTBOPOB 3a4aHHON KOHLEHTpaLUK,
onpeneneHnemM TepMOANHAMUYECKNX U KUHETUYECKIMX XapakKTepnCTUK XMMUYECKUX NPOLLeCcCoB,
onpeaeneHneM CTEXNOMETPUN XMMUYECKUX peakLnii; onpeneneHmemM ycnosuii o06pasoBaHus
0CalkoB TPYIHO PACTBOPMMbIX BEWECTB 1 Ap.;

ncnonb3oBatb NpUHUMN Nepnogn4HOCT N nepI/IO,EI.VI'-IeCKyPO CCTeMy Ons npenckasaHus CBOWCTBA
MNPOCTbIX N CNOXHbIX XUMNYECKNX COeINHEHNA U 3aKOHOMepHOCTel7I B X UBMEHEHWUI;

NPOBOANTL NPOCTOW y4ebHO-NCCNenoBaTeNbCKMin KCNEPUMEHT HA OCHOBE BNAAEHNS OCHOBHbLIMU
npmemamn TexHUKK paboT B naboparopuu;

npon3BoOnTb OLEHKY I'IOFpeUJHOCTeVI pe3ynbTaTtoB PUINKO-XMMUNYECKOrO 3KCMNEPUMEHTA;

opopMNATb pe3dynbTaTbl SKCNEPUMEHTANbHbIX N TEOPETUYECKUX pa60T, bopmynuposaTb BbiIBOAbI.

3. 0OMXEeH BnageTb:
OCHOBHbIMU NpUemMamMmm NPoBeaeHNS PUINKO-XMMUYECKUX USMEPEHNIA;

MeToAaMu KOPPEKTHOM OLEHKIN MOrPELHOCTEN NPY NPOBEAEHNN XMMUYECKOrO 9KCMEPUMEHTA;

TeopeTn4HecknmMm Metogamm onncaHmns CBOWCTB NPOCTbIX N CJTOXHbIX BEWECTB Ha OCHOBE
ANEKTPOHHOI0 CTPOEHNA NX aTOMOB U MNMOJTIOXKEHUA B I'Iepvlo,u,mquKom cncrtemMe XxXmMm4eckumnx
3NEMEHTOB;

9KCMepuMeHTanbHbIMN METO4AMWN ONpPeaeneHns XMMN4ecknx CBOMCTB U XxapakTepucTunk
HeopraHM4eckmnx coeANHEHNA.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

npoBeneHnsa XMMnM4eCckKoro sKkCnepunMeHTa,

- BbISIBNIEHNS B3aMIMOCBSI3N MEX Y CTPYKTYPOi, CBOMCTBAMU 1 peakLMOHHOM CNOCOBHOCTbIO
XUMUYECKNX COEONHEHWIA;

- KOHTPON4 NpaBUIbHOCTWU NMOJTYyHEHHbIX Pe3yNbTaTOB;

- dHan3a XmMMn4eckumnx npoueccoB, NPoncxoaslmx npu B3aMMOOENCTBUM BELLECTB, pacyeTta
BO3MOXHOCTU UX MPOTEKaHUA;

- NpoBeneHns Ka4eCTBeHHOro n Koim4eCcTtBeHHOro aHanmaa,
- NOArOTOBKWU U BbICTYNNEHUA C Npe3eHTaunsaMn Ha 3adaHHble TEMbI;

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obuwas Tpya0eEMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS OAUCLMMINHBI: 9K3aMeH B 3 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 868147519 5AE
il YHH

Crpanuua 4 u3s 20. — o

A



Mporpamma aucumnauHbl "Xumna"; 16.03.01 TexHuveckas conanka; OOUEHT, K.H. (goueHT) 3uraHwmnH M.A. | poueHT, 4.H. (npodeccop)

Yesena B.B.

4.1 CTpyKTypa u cogepxaHue ayauTopHon paboTbl Mo aucuUnIMHe/ MOgyNo
TemaTnyeckuii NnaH GUCLUNINHbLI/MOAYNS

Buabl 1 yachbl
Pasgen ayauTopHou paboTbl,
Henens MX TPYA0EMKOCTb Tekywume opmbl
N 'D'"Kn":')v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nekumu MpakTuyeckmellaboparopHbie
3aHATUA pa60TbI
NMncbMeHH
Tema 1. OcHOBHble CbMEHHOE
JomallHee
1. [MOHATUSA N 3aKOHbI 3 1 2 2 0 3anaHme
XUMUn
Tema 2. NMncbMeHHoe
MalLlH
2_Knaccm¢MKaum9 3 5 5 5 0 JoMallHee
HeopraHn4ecKunx 3apaHue
coelnHeHnn
[NMncbmeHHOE
Tema 3. C1 HN omaluiHee
3, [Tema 3. Crpoenme 3 3 2 2 o P
aroma 3ajaHue
NMnucbMeHHoe
Tema 4. Xumunyeckas gomallHee
4. 3 4 2 0 0
cBs3b. Mbpuamsauusi. 3afaHve
Tema 5. NloHHas, MVCLMEHHOE
BOAOpPOOHaA, aomMalHee
5. |[MeTannn4yeckas cBs3u. 3 5 2 2 0
3ajaHue
MexmonekynspHoe
B3anMMoOencTene
Tema 6. OcHOBHbIE NMucbMeHHoe
TPYKTYPHbIE TUMbI omallHee
6. [CTRYKTYpHbIE 3 6 2 2 0 A
HeopraHN4ecKunx 3apaHue
coennHeHnn
NMncbMeHH
Tema 7. OHepreTuka CbMEHHOE
7. [XMMMYeCKunx npoLeccos 3 7 2 2 0 AomallHee
. ' 3apaHue
Tema 8. Xumnyeckas KoHTponbHas
8. [KnHeTnka, XMmyeckoe 3 8 2 2 0 paboTta
paBHOBeCKe
Tema 9. PacTeopbl. MVCLMEHHOe
Cnocobbl BbipaxeHus
JomMallHee
9. [KOHLUEeHTpaumu. 3 9 2 2 0 sananmne
PacTsopbl
HE3NeKTPonMToB
Tema 10. PaBHoBecus B
pactBopax cnabbix MNucbMeHHoe
nToB. CUNbHBI MalLlH
10 [PKTRPONNTO CunbHble 3 10 5 4 0 nomMauHee
9NEeKTPONUTHI. 3apaHuve
BonoponHbiin
nokasarenb, [1P.
> 3AEKTPOHHELBH
PernctpaunoHHbliii Homep 868147519 11 YHH B EPCHTET
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Buabl n yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmMbl
N 'D'":n"(")'g;;mrb'/ Cemectp cemecTpa (B wacax) KOHTpONSA
Nek ImI1pal(wwecmeJ1a6opaTopH|:|e
u 3aHATUA paﬁoTbI
MNucbmeHHoe
nomalHee
11.[Tema 11. ['moponuna 3 11 2 4 0 sananue
lMncbmeHHoe
Tema 12. Teopun JomMallHee
12. KNCNOT U OCHOBaHWUM 3 12 2 2 0 3ajaHue
e
13.|0kncnmtenbHo-BoCCTaHQBUTENbibIE! 3 2 4 0 ga aHVe
peakuun A
Tema 14. HanpaeneHwue [MucbMeHHoe
npoTekaHns JomaliHee
14. OKWUCNUTENbHO-BOCCTAHO BI/ITngbH bIX 14 2 2 0 3afaHuve
peakuuia.
15 Tema 15. KomnnekcHble 3 15 5 5 0 Kgg;gganaﬂ
‘lcoennHeHns P
Tema . NToroeas OK3ameH
3 0 0 0
doopma KOHTpons
Ntoro 30 34 0

4.2 CopepxaHue JUCLUMNMUHbI

Tema 1. OCHOBHbIe MOHATUSA U 3aKOHbI XUMUN

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

ATOMHO-MOnekynapHas Teopus. [NoHaTne atoMHoro Beca. Monb 1 3KBMBaNeHT.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

3aBNCMMOCTb 3KBUBANEHTHOM MacChbl OT CTeEXnOMETPUN peakunn. ["a30Bble 3aKOHbI B yCTaHOBNEHNN
COCTaBa BelWweCTB. BblBOA I'IpOCTeI7ILIJVIX N UCTUHHBIX (OOPMYN BELLECTB.

Tema 2. Knaccudomkaumsa HeopraHuyecKkmux coe guHeHUN
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

BewecTBa npocTbie 1 CNoXHble. BaxXHOCTb BUHAPHbLIX COEAMHEHMIA KakK OTAENbHOroO Knacca.
Oxkcugbl, Nnepokcuabl, ’MAPOKCUAbI, KACAOTbI, CONN. BO3MOXHOCTb paclumpeHms gaHHOW
Knaccugomkauunm

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

CBolcTBa OCHOBHbIX, KUCMOTHbIX, aMOTEPHbIX rnapokcnaos. CpeaHne, KUCnble, OCHOBHbIE CONN.
Tema 3. CtpoeHue atoma

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Passutre npencrasneHnin o ctpoeHun atoma. CospeMeHHble npeacrasneHms. CBONCTBa aTOMOB.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

KBaHTOBbIE YMCna. AnekTpoHble chopMybl aTOMOB. NpenckasaHne Hambonee BEPOSATHbLIX CTENEHEA
OKWCNEHMNS 9NEMEHTOB.

Tema 4. Xumunueckas cBsi3b. Mlmbpuaonsaums.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

PerunctpaumnoHHbii Homep 868147519 5AE
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MeTobl BaneHTHbIX CBA3EW 1 MONEKYNsipHbIX opbTanei. Mmbpnansaums. CBonCcTBa KOBaNEHTHOM
cBaA3n. KpaTtHble CBA3MW.

Tema 5. UoHHasi, BogopoaHasi, Metannuyeckas cessn. MexmonekynsipHoe B3auMoaencTeue
JNeKLMoOHHoe 3aHsiTne (2 4yaca(oB)):

MexmonekynsipHasi, BHyTPUMONEKYNSPHAsS 1 MexXaToMHas BOLOPOAHble CBsA3W. [posiBneHune
BOLOPOAHON CBA3W B OU3NKO-XMMMYECKUX CBOMCTBAX BewecTB. OCOBEHHOCTM 3N1EMEHTOB,
obpasyowmx NpocTble BewecTsa - MeTannbl. OnMcaHne MeTaniM4yeckol CBsS3n Ha OCHOBE TeopUH
MONEKYNSAPHBbIX opbuTanei.

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

[MposiBneHve BOOOPOOHOM CBA3U B PM3NKO-XMMUYECKNX CBOMCTBAX BEWECTB AMMO/Nb-OUMNONbHOE,
WHOYKUMOHHOE, OMCNEePCMOHHOE B3anMmogencreme. JJOHOPHO-akuenTopHOe MeXMONeKynspHoe
B3auMooencraeme.

Tema 6. OCHOBHbIE CTPYKTYpPHbIE TUMbl HEOPraHM4YeCcKUxX coeauHeHUn
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

ATOMHbIE, KOBANEHTHbIE, NOHHbIE, KoopaonHauMOHHbIE, OCTPOBHbIE PEWETKN. Bo3MoxHble BapuvaHTbl
COYJIeHEeHNA OKTasapun4ecKnx n TeTpasgpm4ecknx eguHuL.

npakTudeckoe 3aHsitne (2 yaca(os)):

lMpenckaszaHusa TMNOB peweToK AN BEWECTB PasMYHON CTEXMOMETPUM
Tema 7. QHepreTnka XuMM4eCcKkux rnpoL.eccos.

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

MepBbii 3aKOH TepMoanHammku. Tennota, paboTa, BHYTPEHHSS SHeprusi, aHTanbnus.3akoH lMecca.
TepmoanHaMuyeckne Unkibl. BTopoi 3akoH TepMOANHAMUKIN. DHTPONUS U cBOBOAHAS SHEPTMSI.

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

MNMpumeHeHne 3akoHa ['ecca B TepMoxuMmn. BoluncneHne n3obapHo-M30TepMNYECcKoro noteHumana.
OnpepeneHne aHTanbnum HeENTpannu3aumm CUNbHOM KNCNOThI.

Tema 8. Xumnyeckasa KUHeTUKa, XMMUYEeCKOe paBHOBecHe

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

["loMO- 1 reTeporeHHble peakumn. OCHOBHOM MNOCTyNaT XMMUYECKON KMHETUKIN. DakTopbl,
onpegensoowme CKOPoCTb XMMMYECKOW peakumm .I1opsaaok n MonekynspHoCTb peakumm . Teopus
NepexoaHoro COCTosiHMS. B3anMoCcBSi3b KOHCTaHTbI paBHOBECUS U aHeprum Mmbbca. MpuHumn ne
WaTenbe

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

TeMmnepatypHas 3aBUCMMOCTb CKOPOCTU peakummn. CMeleHne XMMm4yeckoro paBHOBECUS
Tema 9. PactBopbl. Cnocobbl BbipaXeHUsi KOHUeHTpauun. PacTBopbl HE3NEKTPOJIMTOB
JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

PaCTBOpeHVIe Kak CpVI3I/IKO-XVIMI/I‘-I€CKI/II7I npouecc. 3mMeHeHne aHTanbnum n SHTPpONMN npn
pacTBOpPEHNI. ConbBaTauus, conbearbl. ocobble cBOCTBA BOAbI Kak pacTBoOpUTENA. Haunbonee
pacnpocCTpaHEHHbIE cnocobbl BblpaXeHnsa KOHUEeHTpauun : MaccoBas oons, npoueHTHas
KOHUeHTpauund, MONSApHOCTb, HOPMAllbHOCTb, MONANbHOCTb, MOJIbHas OONA. KonnuratmeHble
CBOWNCTBA.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

B3anMocBA3b pasnunyHbIX BbIpaXeHWin KOHUEHTpaumm pactesopa. KonnvratmeHble cBOCTBa
pacTBOPOB.

Tema 10. PaBHOBecusi B pacTBoOpax cnabbiX aNKTPONUTOB. CUNbHbIe 3NEKTPONUTI.
BonopoaHbi nokasartenb, MP.

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

CTeneHb anccoumaumm anekTponnTbe, oakTopbl, ee onpenensowne. NpactaBneHne o Teopun
CWNbHbIX 3NeKTPoNnMToB. KOHLEHTPaUNs MOHOB B pacTBOPE M aKTMBHOCTb. 3aKOH pasbaBneHus
OcTtBanbna.Teopum KUCNOT U OCHOBaHWIA. KOHCTaHTbl MOHM3aUMK KACNOT U OCHOBaHWiA. KoHcTaHTa
LAmccoumnaummn n MoHHoe npouaeseneHne Boabl. BooopoaHolili nokasatens. [NponaseaeHne
pPacTBOPVMOCTH.
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npakTundeckoe 3aHsitne (4 yaca(os)):

OnpepneneHne KOHCTaHTbl auccoumnaummn cnaboro anektponuta. MamepeHmne KMCNOTHOCTY
PacTBOPOB C NMOMOLLbIO MHANKATOPOB

Tema 11. 'mpponus
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

I'Ionﬂpmsyromaﬂ CMOCOHOCTb KATMOHOB N aHMOHOB. B3anmogencTemne KaTMOHOB N @aHWOHOB C
MoneKkynamm soabl FVI,D,paTHOVI obonoykun. PaznmyHble Tunebl rmaponnaa, KOHCTaHTa rmgponnaa.

npakTudeckoe 3aHsitne (4 yaca(os)):

OueHka cTeneHn rmaponmsa pasnnyHbiX Conen.
Tema 12. Teopuu KUCNOT N OCHOBaAHUM
JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

Teopumn AppeHunyca, bpeHcTena, Jlykca-®dnyna, conbBo-cuctem, Jibtonca. CocTosiHMEe NOHOB
BOL4OPOLA U r’MAPOKCUNIA B BOOHbBIX pacTBOpax.

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

BydepHble pacteopsbl. [MpondseneHne pacTBOPUMOCTY TPYOHOPACTBOPUMbBIX 3N1EKTPONNTOB.
Tema 13. OKucnutenbHO-BOCCTaHOBUTEIbHbIE peakLumn

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

TunnyHble okMcnMTenn N BoccTaHoBuTeNn. MeTton anekTpoHHoro 6anaHca.

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

TyNnYHbIE OKNCINTENBHO-BOCCTAHOBUTENbHbIE PEaKLMM B PpaCTBOPaXx.

Tema 14. HanpaBneHue npoTeKaHUs OKUC/IUTENIbHO-BOCCTAaHOBUTE/bHbIX peakLUun.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MonyaneMeHT 1 ranbBaHnyecknii anemeHT. CornaweHns o6 namepeHnn aNeKTPOLHOro notTeHumnana.
HopmanbHbIi BOOOPOAHbIN anekTpod. BeiBoa obwero ypaBHeHns HepHcTta. YacTHblin cnyyai
ypaBHeHNs HepHCTa ong noteHuuana Metaninyeckoro anekTpona.
OkuncnnTenbHO-BOCCTAHOBUTENbHbIA NOTEHLMan.

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

OKncNUTENbHO-BOCTAHOBUTENBbHbBIE U 9NeKTpPOaHble NoTeHunanbl. 3asuncumoctb SC BOOOpPOOHOIO
nonysnemMeHTa OT KUCNOTHOCTK pacTBopa. OueHka HanpaBieHns NpoTeKaHns
OKNCNNTENbHO-BOCCTAHOBUTESbHbIX peakLuuii.

Tema 15. KomnnekcHble coeguHeHUs
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OnpegneneHune noHaTUS "KoMnnekcHoe coeanHeHne." LieHTpanbHblA OH, LLEHTP KOOpAuHaLUMUN,
BHYTPEHHSS N BHELWHAA cdpepbl KOMNeKca, nuraHabl, 0eHTaTHOCTb uraHaa, KoopanHaunoHHoe
4ncno Komnnekcoobpasosatens. Tunbl nuraHnoB. HomeHknatypa nuraHaoB v KOMMIEKCHbIX
coeguHeHunin. iIsomepus. Teopumn XMMNUYECKON CBA3N B KOMIMIEKCHbIX COEANHEHWUSIX.

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

HazBaHusl KaTMOHHbIX, aHNOHHBIX, HENTPaNbHbIX KOMMIEKCOoB. BO3MOXHbIE cnyyan nsomMepum ons
KBaopaTHbIX, TETPA3APUYHECKNX U OKTadApUYECKMX KOMNNEKCoB. PaccMoTpeHne CTpoeHus
KOMMEKCHbIX COAMHEHWI C NO3ULMM METOA0A BaNIEHTHBIX CBS3EW U TEOPUM KPUCTANNNYECKOrO Nons

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMNINHBI (MOLYNISA)

dopmbli
Hepe- Buabi
N Pasnen Ce- | ns camMocTosITeNbHOM ;‘pzé':-;; 'ég:gpc‘;’;’_'
OucuunnuHel  (mecTp| ceme pa6oTbl (8 uacax) | srenbHon
cTpa cT
Y yOEHTOB paGorb

Tema 1.
1 OCHOBHble
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NOHATNA N 3aKOHblI XMNN

3 1 |mogroTtoBka AOMAWHEro 3agaHus |
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dopmbli
Hene- Buabi
N Paspen Ce- | ns camocTosiTeNibHOM ;‘pz&(:b l‘(:c::nzpcc;gs_l
,D,VICU.I/IHHVIHbI MecCTp| ceMme paﬁoTbI (B l-|acax) ATeNbHOM
CcTpa CTYyOEeHTOB pa601b|
Tema 2.
omaul-
Knaccugpmkaums A
2.
HEOPraHINYEeCKIIX 3 2 |noprotoBska gomaliHero 3ajaHus 2 :gzaHme
coeanHeHnn
omaul-
Tema 3. CtpoeHue A
3. aToMa P 3 3 |nogrotoBka OoMallHero 3agaHus 2 Hee
3agaHue
Tema 4.
Xnmunyeckas Aomau-
4. - 3 4 |nogroTtoBka OOMaLIHEro 3agaHus 2 Hee
Mmbpnansauns. sanaHine
Tema 5. VloHHas,
BOOOpPOAHAs, i
MeTannnyeckas Aomall
5. CBSI3M 3 5 |nogrotoBka goMallHero 3agaHus 2 Hee
MexmonekynsapHoe& sananne
B3aMMoOencTene
Tema 6.
OcCHOBHble nomal-
CTPYKTYPHbIE TUMbI
6. HEOPraHNYEeCKIIX 3 6 |nogrotoeka gomaliHero 3ajaHus 2 ggzaHme
coeanHeHnn
Tema 7.
omaul-
OHepreTuka A
7.
XAMUAYECKIX 3 7 |nogrotoBka goMallHero 3agaHus 2 ::EaHme
npoLeccos.
Tewma 8.
XvMuyeckas KOHTpONY-
8. [KMHeTuKa, 3 8 |noAaroToBka K KOHTPONbHOW paboTe 2 Has
XMMM4ecKoe paboTta
paBHoOBecue
Tema 9.
PacTteopbl.
Cnocobbl nomalu-
9. [BbIpaxeHus 3 9 |nogrotoBka OoMallHero 3agaHus 2 Hee
KOHLEeHTpaumu. 3agaHue
PacTsopbl
HEeaNeKTPONMTOB
Tema 10.
PaBHoBecus B
pacTBopax cnabbix
SNKTPONNTOB. gomat-
10.|CunbHble 3 10 |(noprortoBka gomallHero 3agaHus 2 Hee
9NEeKTPONNTHI. 3agaHue
BoooponHbiii
nokasarenb, [1P.
omaul-
Tema 11. A
11. ema 3 11 |noaroToBka gomallHEro 3agaHus 1 Hee
'moponus
3agaHue
PeructpaumnoHHbii Homep 868147519 OBAEKTPOHHBIH
B0l VHUBEPCHTET
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dopmbli
Hepe- Buab )
N Pasnen Ce- | na CaMOCTOSITENbHOM ;‘pz&‘:b 'ég‘:nzpc‘;’;’_'
ducumnnmHol MecTp| ceme pa6orbl (& uaoax) | srenbHod
cTpa CTYOEHTOB paGoTbl
Tema 12. Teopun aomau-
12.|[kmcnot un 3 12 |nogroTtoBka OOMaLUHEro 3afaHus 1 Hee
OCHOBaHUI 3agaHue
Tema 13.
OkucnutenbHo- Jnomatl
13. BOCCTAHOBY- 3 | 13 |noarotoeka goMallHero 3agaHus 1 Hee
TeNbHblE peakunn 3afjaHne
Tema 14.
HanpasneHu
n aofeiaHem;l ° Jomalu-
14. oEmcnvweano- 3 | 14 |nomroToBka goMallHero 3agaHus 1 Hee
BOCCTaHOBU- 3anaHne
TeNbHbIX peakuni.
Tema 15. KOHTPO/L
15.|KomnnekcHble 3 15 |nogrotoBka K KOHTPONbHON paboTe 2 Has
coeauHeHuns paboTta
Ntoro 26

5. O6pa3oBare/ibHble TEXHONOIMU, BK/IloUYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

YT1eHme nekumin no gaHHOW aucumninHe pekoMeHOyeTCcd NpoBOANTb C NCMONIb30BAHNEM
MyJ'IbTI/IMe,D,I/II7IHbIX I'IpGSGHTaLI,I/IVI N 0EMOHCTPAUMOHHOIO aKCnepmMmeHTa.

Mpu paboTe B MaNoYnCNEHHbIX Fpynnax uenecoobpasHo UCcrnob3oBaTh ANaNorosyto oopMy

npoeeneHns NeKUNOHHbIX 3aHATUN C NCNONb30BAHNEM 31IEMEHTOB npakTn4eckmnx 3aHATUN,
NOCTaHOBKOW 1 peweHnem I'IpOéJ'IeMHbIX N CUTYaUNOHHbIX 3a4aHuin n T.40.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMNNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XMUMUN
JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:

Bo3HUKHOBEHME XMMUK Kak Hayku. Kpyr siBneHuiA, onucbiBaeMbIi XUMUER. ATOMHas rmnoTeaa,
BMOCNeLACTBMU - Teopus. Bo3apenus Mpycta n BepTonne, ux BaXHOCTb ANS AanbHENWEro pa3BuTns
xuMun.Monb 1 aKkBUBaNEHT. 3aKOH 3KBMBaNEHTOB. Bbibop B Ka4ecTBe 3TanOHOB YCTAHOB/EHHbIX
cornaweHvem onpeneneHHbIX Macc BOJOpoAa U Kucnopoaa.

Tema 2. Knaccucukauusa HeopraHM4eckmx coeguHeHUn

PerunctpaumnoHHbii Homep 868147519 5AE
Crpanunua 13 n3 20. il YHITI
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oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

3aBNCUMOCTb SKBUBANEHTHOM Maccbl OT CTEXMOMETPUN peakuun. Fa3oBble 3akoHbl. HoMeHknaTtypa
HeopraHM4Yecknx CoeaNHEHNA. DKBMBANEHTbI KUCNOT, , OKCMOOB, CONei

Tema 3. CTpoeHue aToma
ooMallHee 3agaHue , MpUMepHble BOMPOCHI:

Kpatkas nctopusi passutusi npeacTaBneHnin o ctpoeHnn atoma. Monenu TomcoHa u Pesepdhopaa.
Moctynatbl Bopa. CoBpeMeHHOE onMcaHMe COCTOSIHUS ANEKTPOHA B aTOMe, KBAHTOBbIE YMCna.
npaeuna KneykoBckoro. OnekTpoHHble doopMy bl anemMeHToB 1- 6 nepuopa. CtpykTypa
Mepuoamnyeckoi cuctemol. CBOMCTBA aTOMOB

Tema 4. Xumunueckas cBsizb. FTMbpnaonsauus.
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

MeTon BaneHTHbIX cBs3el. [JOHOPHO - akLenTopHOe B3anmoneinTeme. Teopus rmbpuansaumu.
PacwmpeHHas Teopus rubpunansaumnm - Teopust OTTanknBaHUs 3NeKTPOHHbIX Nap BaNeHTHOM
obonoykn. KpatHocTb cBa3u. Curma-, nu-, genbta- ces3n. JMnonbHble MOMEHTBI MONEKYIT.

Tema 5. NoHHag, BopopoaHas, MeTannnyeckasa cBa3un. MexmMonekynspHoe B3aumMonencTeume
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

MexxmonekynspHas BHyTPMMONEKYNSIpHAs 1 MeXaToOMHasi BOAOPOAHblE CBA3W. [posiBneHne
BOLOPOAHOIN CBSI3N B OM3NKO-XUMNYECKUX CBOMCTBax BewecTB. OCOBEHHOCTY 3/1EMEHTOB,
obpasytowwmx NpocTble BewecTsa - Metanbl. OnucaHne MeTanMyeckoin CBsianm Ha OCHOBE TEOPUM
MONEKYNSIpHbIX opbuTanei.

Tema 6. OCHOBHbIe CTPYKTYPHbIE TUNbl HEOpraHNM4Yeckux coeavHeHUn
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

MoneKkynsipHble, aTOMHble, KOBANeHTHblE, MOHHble peweTkn. OCTPOBHbIE, LIEMNHbIe, ceTyaTble,
TpexMepHble peweTkn. BoaMoxHble BapmaHTbl 06 beAMHEHUS TETPASAPUNYECKUX, KBAAPATHbIX 1
OKTa34PUYECKNX CTPYKTYPHbIX €AMHULL.

Tema 7. DHepreTuka XumMm4yeckKux npoL,eccos.
HoMaluHee 3afaHune , NpyMepHbIe BONPOCHI:

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

Tema 8. XuMmnueckasa KMHeTMKa, XMMU4YeCckoe paBHoBecue
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

OCHOBHOW NOCTyNaT XMMMYECKON KMHETUKIN. MOnekynsapHOCTb 1 NOPSAOK peakunn. 3aBUcMMOCTb
KOHCTaHTbl CKOPOCTK OT TemnepaTtypsbl. [Npaeuno BaHT-I opdpa, ypaBHeHne AppeHnyca. Teopus
NepexonHoro coctosiHns. CBs3b n3aMeHeHns sHeprum Mmbbca B xone peakumm n KOHCTaHTbI
pasHoBecus . MpuHuun ne LWaTenbe.

Tema 9. PactBopbl. Cnoco6bl BbipaXeHUsA KOHLLeHTpauun. PacTBOpbl HE3NEKTPOIMTOB
JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

Bblpaervm Ond KOHUEeHTpaunn pacTtBOpPEHHOro BewecTsa . MaccoBas O0n4, NpoueHTHasA
KOHUEeHTpauunsd, MonspHas,MmondanbHas, 3KkBMBaneHTHasd KOHUEeHTpauun, MOJibHas OONA. PaCTBOpr
HEe3NeKTPOZINTOB, KONNnratTnBHble CBOWCTBA.

Tema 10. PaBHOBecusi B pacTBopax cnabbix aNKTPONUTOB. CU/bHbIE 3NEKTPONUTLI.
BonopoaHbiv nokasarenb, MP.

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

Cnabble 1 CUnbHble aNeKTPONNTbI. MI30TOHMYECKMA KO3gcprLMeEHT. 3akoH pasbasneHunst OcTBanbaa.
BopopoaHbliii nokasatenb

Tema 11. 'mpponus
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

PernctpaumoHHbii Homep 868147519 SAEKTPOHHBH
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MoHsiTUe 0 cTeneHn rngponuaa. Mnmaponus, 06ycnoBneHHbI B3aMOAENCTBEM KaTOHA C BOLOWA.
3aBMCUMOCTb CTEMNeHu rmaponmaa oT 3apsaa u paguyca kaTvuoHa. Fmaponms, 0bycnoBneHHbli
B3aVMOLENCTBEM aHMOHA C BOAOW. 3aBMCMMOCTb CTENEHM FMMAPONMN3a OT 3apsaa v paguyca
aHuoHa. M'mpponus, 06ycnoBneHHbI B3aMOAENCTBUEM U KATUOHA, MaHNOHAa C BO4ON.PasnnyHble
TUMbI TMOPONN3A.

Tema 12. Teopumn KUCNOT U OCHOBaHUN
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

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

Tema 13. OKncnMTeNnbHO-BOCCTAHOBUTE/IbHbIE peakLun
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:

TunnyHble okmucnuTenu n BocctaHosutenu. Moabop K0apPULNEHTOB B
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX PeaKLIMsSIX METOLLOM 3NIEKTPOHHOIO 6anaHca.

Tema 14. HanpaBneHMe npoTteKkaHua OKNCNINTENNIbHO-BOCCTAHOBUTEJIbHbIX peaKu,M|7|.
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

[MonyanemeHT, ranbBaHNY4eCKNn danemMeHT. HopmanbHbIn BOOOPOAHbIV anekTpod. YpasHeHne HepHceTa
Ans noTeHumana metannuyeckoro anektpoaa. 9C anemeHta. OKMCINTENBHO-BOCCTAHOBUTESbHbIE
noTeHumanbl. HanpaeneHne NPoTeKaHNs OKUCINTENbHO-BOCCTAHOBUTENbHOM peakLnn.

Tema 15. KomnnekcHble coeanHeHns
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

OCHOBHbIE MOHATUSA: Ll,eHTpa}'lebIIZ WOH, nuraHg, koopavHaumoHHasa cepa, KoopanHaumMoHHoe
4ynmcno, oeHTaTtHOCTb. HOMeHKﬂaTypa nmraHaooB, KATUOHHbIX, aHNOHHDbIX, HeVITpaﬂbeIX KOMTIEKCOB.

Utorosasa chopma KOHTpoOns
9K3aMeH (B 3 cemecTpe)

[MprMepHble BONPOCHI K 9K3aMeHy:
MpumMepbl 6UNETOB K KOHTPONbHBIM paboTam
KoHTponbHas € 1.

BapwuaHr 1.

1. HannwuTe anekTpoHHYO popMyny N HA OCHOBAHUWN SNMEKTPOHHO-SAYEE4YHON CXEMbI ONpenennTe
BO3MOXHbI€ BANEHTHOCTU 9NieMeHTa €75.

2. Hanuwwnte peakummn nony4yeHns, Ha3BaHus 1 oopmynbl BCEX COnelt, obpasyrowmxcs npu
B3aumogencteum rmgpokecunga tannma(lll) ¢ yronbHom KncnoTom.

3. Onpepennte, NOATBEPANB PACYETOM, BO3MOXHO N npoTekaHue npu 500 un 10000K cnenyiouwen
peakuuu:

2CuCl2(k) = 2CuCl(k) + Cl2(r)

[H0298 -206 -135 0 kOx/Monb

sll298 113 92 223 [x/monb rpan

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

BapwuaHr 2.

1. Hannwwute anekTpoHHY0 GOOpMyIy 1N HA OCHOBaHMMW 3NEKTPOHHO-SIY4EEYHON CXEMbI onpenennTe
BO3MOXHbI€ BaIeHTHOCTU 3NeMeHTa €52.

2. Hanmwwnte peakuumn nonyvyeHns, HassaHus 1 oopMysbl BCEX CONneit, 06pasyowmnxcs npu
B3anmogencTemm rugpokcuaa xpoma(lll) ¢ yronbHon kmcnoToi.

3. Onpepnennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTtekaHune npu 800 n 16000K cnenyolen
peakuunu:

3Fe(k) + 4H20(r) = Fe304(k) + 4H2(r)
[HO298 0 -242 -1118 0 kOx/monb
sll298 27 189 152 131 Ox/monb rpag

KETPOHHBH
B_EPCHTET
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4. Kak BnustoT nameHeHns T n P Ha paBHOBecKe peakumm, NpuBeaeHHon B 3 Bonpoce ?
KoHTponbHas @ 2 .

BapwaHT 1.

1. Kak npurotosutb 200 Mn pacteopa CepHOM KMCNOTbI C KOHUeHTpauunen 0.4 monb/n N3 pacteopa c
KOHLeHTpauuer 2 monb/n ?

2. KakoBbl cTeneHb anccoumaumm n pH pactsopa cnaboit kncnotel HA ¢ koHueHTpaumeid 0.2 Monb/n
? KoHcTaHTa guccoumauum ato Kucnotol - 2?10-5.

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

4. CanbBaHWYECKUIA 3NEMEHT COCTOUT M3 CTAHOAPTHOrO ONIOBSAHHOIO 3N1eKTpoAa U MELHOrO B
pacTteope cynbcpata meau(ll) ¢ koHueHTpaumen 0.0001 monb/n. Yemy pasHa 3C aTtoro anemeHTa ?.
CraHpapTHble NOTEHUManbl ONOBAHHOMO M MEAHOMO 3NEKTPOLOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. Monbepute KOSMPULMEHTLI METOLOM SIEKTPOHHOro 6anaHca.
K2UO4 + PH3 + HCIl = UCI2 + H3PO4 +...

BapwuaHr 2.

1. Kakoin 06bem pacteopa xnopuaa xenesa(lll) ¢ koHueHTpauwmeit 0.2 monb/n TpebyeTtcs ons
B3ammogerncTeus ¢ 50 Ma pacTteopa rugpokcuaa Kkanus ¢ KoHueHTpauuven 0.3 monb/n?

2. PacTBop cnaboro ooHoKncnotHoro ocHoBaHns MOH ¢ koHueHTpauwmeit 0.01 monb/n nmeet pH =
10. Onpenennte KOHCTaHTy auccoumanmm aToro OCHOBaHUS.

3. Hanvwwnte ypaBHeHWe peakumm ruaponmaa n ykaxute cpegy B pactsope K3VO4.

4. MNMoTteHuman menHoro anekTpona paeeH +0.25 B. Yemy paBHa koHueHTpaumsa noHos megu(ll) B
pacTteope ? CTaHOapTHbIM NoTeHuman MegHoro anektpona paseH +0.34 B.

5. Monbepunte K03hHMLMEHTHI METOOM 3NEKTPOHHOro 6banaHca.
MnO2 + KCIO3 + KOH = K2MnO4 + KCI +...

NMPNMEPbBI BUTETOB K 9K3AMEHY

o1

1. Yemy paBeH aKBUBANEHT OPTOPOCHOPHON KMCNOTbI B peakLmu

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

A 196;B98;B49;I 32,7; 0 16,3.

2. KakoBa CTpyKkTypa ypoBHS ¢ n=5 B aToMe BOnNb(ppama ?

A 5s25p65d4; b 5s25p25d4; B 5s05p35d8; I' 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 KpeMHuMs nocne B3ammoneiictensa SiF4 ¢ nsbbitkom HF ?
A2;:63;B4;I5; 6.

4. Ons peakumm 02 + 2802 [] 2503 Kp = 800 npu 5000C. Bbluvicnnte KoHLeHTpaumo 02, ecnu
N3BECTHO, Y4TO KOHUeHTpaunm SO2 n SO3 paBHbl 1 1 2 MOMb/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 yctaHosunock pasHosecue 203 [ 302, [H=290 kOx/mMonb. B kakyio CTOPOHY OHO
CMECTUTCS MPU MOHUXEHUN Temnepatypsl ?

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

7. MNpepnonaras guccoumnauno NONHOW, onpeaenvTe, Npu Kakon Temneparype 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; A, [I (10/208)*(800/1000)*0,52+100.
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8. B 10 n pactBopa comepxutca 36,5 r HCI. Boluncnute pOH pacTsopa.
A14;B513; B 10; T lig(36,5)+14; [ 19(36,5/10) 14.

9.1. Npegnnonaras, 4To KOHUEHTpaunsa komnnekcHoro noHa [Co(NH3)6]3+ nameHsietcs kpaiHe mano,
BblyMCNuTe KoHueHTpauunio NH3, nonyyarowerocs no nepeon CTyneHn guccoumaumm
(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; O, [1/(2,5*104*0,01)]1/2;
9.2. YeMy paBHO KOOPAMHALMOHHOE YMCNO KOMMIeKcoobpasoBaTenst B KOMMIEKCHOM CONu
Ba[Ni(C204)2(NH3)2] ?

A2;64;B6;I 8;110.

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

A1;66;B3;I 8;14.
11. Boiyucnute 9C ranbBaHN4ecKoro anemMeHTa cocrosiwero n3 Fe-asnektpona, 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: 5 +1,122: B [11,122; I - [0,242: O +1,476.

12. PaccMoTpute OKUCINTENbHO-BOCCTAHOBUTENbHbIN Npouecc: H2S5203, HCIO 0 so42ll, s, cll.
YpaBHANTE OKUCNUTENbHO-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 akBumBaneHT okucnutensa ? A 83*2; b 83/2; B 83/4; ' 52,5*2; [1 52,5/2.

@2

1. Bbluncnute 3KBMBANEHT KUCNOTbI, ecnn 6 r kncnotol coaepxut 0,1 r Bogopoaa, cnocobHoro
3amellartbcs Ha meTann ?

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

2. Ckonbko anekTpoHOB Haxoamtcsa Ha 4f-nogyposHe 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; O 1800.

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

4. B paBHoBecHoV razosoii cmecu PCI5 [ PCI3 + CI2 npun 2500C n 202,6 klMa copgepxutcs 40,7%
CI2 no 06bemy. Boiumncnntb napumansHoe aasnenne PCIS.

A82)5;b637,7,B164,9; I 75,4; [1 20,6 kla.

5. B cucTteme yctaHoBunock pasHosecue CO2(r) + H20(x) I H2CO3(p-p) . B kakyto cTOpoHy OHO
CMECTUTCS NPW NOHMXEHUW OaBneHus ?

A He cmecTuTCS; B I B 0.

6. B kakoM 13 cnenyowmx cnyvaeB peakumns HEOCYLECTBMMA NPKW NOBbIX TeMnepartypax:

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

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

2-oi1 pacTBop - 27,8 r HuTpogoeHona HOC6H4NO2 B 500 r atunosoro cnvpta. Kakoii pactesop bynet
KuneTb npu 6onee BbICOKO TemnepaTtype ?

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

8. KoHueHTpauusi cnaboii kucnoTbl yBenuynsaetcst B 100 pas. Bo ckonbko pas yBenmunTcs
(YMeHbLWKUTCA) CTENEHb Anccoumanmm KucnoTbl ?

Alle100 pas; 60s10 pas; BlO&10 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[CII]}/[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 nepeyncneHHblx MOHOB 6eCLBETHbI ?

KTPOHHB H
BEPCPITET

EMA KebY
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A [Cu(NH3)2]+; B [CuF4]2; 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 aToiA
KICNOTbI.

A3;64;B5;I6;07.

11. Boiumcnute 9C ranbBaHn4eckoro anemeHta coctoswero n3 Ni-anektpoaa, norpy>XeHHoro B
0,01 M pacteop NiCI2 n Au-anekTpona, Norpy>XeHHoro B 5*1004 M pacteop Au2(S04)3.
EO(Au3+/Au) = +1,50B; EO(Ni2+/Ni) = []0,238. A +1,730; 6 11,730; B[1,152; I +1,152; 1 +1,818.

12. PaccMoTpuUTE OKUCIUTENLHO-BOCCTAHOBUTENbHBIN NpoLiecc: Fe304, HNO3 [ Fe3+, NO.
YpaBHSANTE OKMCNNTENIbHO-BOCCTAHOBUTENbHYIO peakumio 1 OTBETbTE Ha BOMPOCHI.

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

7.1. OcHOBHas nuTeparypa:

1. BanHos, J1.H. C60pHMK 3a8a4y 1 ynpaxXHeHWn no obwe XuMum [DneKTpoHHbIA pecypc] : y4eb.
nocobue / N1.H. bnnHos, W.J1. Mepcunosa, T.B. Cokonosa. ? 9nekTpoH. aaH. ? CaHkT-MeTtepbypr :
Nanb, 2016. ? 188 c. ? Pexum pgoctyna: https://e.lanbook.com/book/75504.

2.06was xmmmus. Teopurs n 3apadm [OnekTpoHHbI pecypc] : y4eb. nocobue / H.B. KoposuH [1 op.]. ?
OnekTpoH. faH. ? CaHkT-lNeTtepbypr : NlaHb, 2014. ? 496 c. ? Pexum goctyna:
https://e.lanbook.com/book/51723.

3. 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

7.2. lononHutenbHasa nuteparypa:

1. Eropos, B.B. O6was xumus [9nekTpoHHbIl pecypc] : y4eb. / B.B. Eropos. ? 9nekTpoH. aaH. ?
CaHkT-lMeTepbypr : laHb, 2018. ? 192 c. ? Pexum gocTyna: https://e.lanbook.com/book/102216.

7.3. UHTepHeT-pecypcChl:
Obwas xumnsa H.J1. InuHka - http://www.for-stydents.ru/himiya/uchebniki/obschaya-himiya.html
HeopraHnyeckasa xumus - http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/

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

HeopraHuyeckas xumuns. YuebHble - http://www.chem.msu.su/rus/teaching/inorg.htm

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

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnnuvHbl "Xumng" npegnonaraet UCNONb30BaHME Cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

PeruncTpaunoHHblit Homep 868147519 3AEKTPOHHELBH
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTepHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenocTaBieH CTyAeHTaM.
OBC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocy0apCTBEHHbIX OpPraHoB, NpenogasaTenen Beywmx By30B CTPaHbl, BbICOKOKBANMNAULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn CPOPMNPOBAH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacduun, asTopedpepartbl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbBIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3aaHns u n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHo cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctea "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
NepuoanyecKnx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3gaHnam no MakCManbHOMY KONMMYECTBY NPOOUIbHbBIX HanpasneHui ¢
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

Jlekummn no gucumnnmHe NnPoBOOATCA B ayaNTOpPUN, OCHaleHHOW MyNnbTUMEeOUNHbIM NPOEKTOPOM,
npenapaTtnBHbIM CTOJIOM U CUCTEMOW BEHTUNALNN (,D,J'ISI nokasa OeMOHCTpPauMnOHHOIo SKCI'IepVIMeHTa).
B aygnTopun nmeroTcs HeobxoauMble y‘-leﬁHO-Harﬂﬂ,D,Hble nocobus - I'Iepmo,umquKaﬂ Tabnuua O.WN.
MeHnpeneesa, pAan H8.I'Ip$|)K€HI/II7I MeTalN1oB, Tabnuua PacTBOPUMOCTH conen.

MNporpamma coctaBneHa B cooTBeTCTBUM C TpeboBaHnsamMm @I OC BINO u yyebHbIM NnaHom no
HanpaeneHnto 16.03.01 "TexHnyeckas omamka" n Npouno NOAroTOBKU He NPeayCMOTPEHO .
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