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Mporpamma aucumnnuHbl "Xumna"; 12.03.04 BriotexHnyeckrne cucTeMbl 1 TEXHONOTMKW; JOLEHT, 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. LUenn ocBOEHNS AUCLUMINHBI

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 yyebHasa aucumnnvHa sknoydeHa B pasgen "61.B.0M.1 OucumnnunHbl (MoOoynun)" OCHOBHOM
obpaszoBartenbHoit nporpammbl 12.03.04 BroTexHNnYeckme CUCTEMbI U TEXHONOTMM U OTHOCUTCS K
obsizatenbHbiM aucumnnanHam. OceanBaeTtcs Ha 1 Kypce, 1 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 obyyatoLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL N
OMK-1 CNoCOBHOCTbIO NPELCTABNATb aAEKBATHYIO COBPEMEHHOMY
BHIO 3HAHWIA HAYYHYIO KapTUHY MUpa H HOBE 3HaHWUA

(npodpbeccmoHanbHble YPOBHIO 3Ha ayfitlylo kapTiiHy Mvipa Ha 0CHOBE sHa

OCHOBHbIX MONOXEHWI, 3aKOHOB U METO40B €CTECTBEHHbIX HayK
KOMreTeHuunn)

N MaTemMaTtuku

FOTOBHOCTbIO K Y4aCTWIO B MPOBEAEHUN MELMKO-OMONOrMYecKuX,
MNnK-2 9KOJIOrMYECKMX N Hay4HO-TEXHNYECKMX NCCnenoBaHnin C
(npodheccunoHanbHble NPUMEHEHNEM TEXHNYECKUX CPEaCTB, MHODOPMALIMOHHbIX
KOMNeTeHLmm) TEXHONOMN 1 MeTon0B 06PaboTKM pPe3ynbLTaToB

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

- NOHUMATb, YTO XMMU4A npencrtasngdet coboi ONCUNNNINHY, NHTErPUPYyowyto OCHOBHbIE OOCTUXEHUA
XUMNYECKUX HayK,, KOTOopas ABndeTcs COCTaBHOW YaCTbl €CTECTBO3HAHUSA U CnyXxnTt HeobxoanMolA
CTyneHblo Ons yrny6neHHoro NOHUMaHWMA cneunanbHbIX XUMNYECKNX OUCLUUNNNH.

-O6ﬂa,ﬂ,aTb TeopeTn4eCknmMmn 3HaHnSAMmn 06 OCHOBHbIX 3aKOHaXx XMUN, 3HATb obnactu NPUMEHEeHn4
3TUX 3aKOHOB 1 NOHUMATb UX NPpUHUNNanbHble BO3BMOXHOCTH .

- OpPVEHTMPOBATLCS B y4eOHON, MOHOrpachnYeCcKoi, CIPaBOYHON 1 XypHaNbHOW nuTepartype B
obnactu obwen xummn.

- npmoépecwl HaBblKW BbIMO/THEHUA I'IpOCTeVILIJI/IX XNMNYECKNX pacyeToB N OCHOBHbIX NPpnemMoB
pa6OTbI C pa3/inyHbiMM Knaccamm HeopraHM4eckmnx sewecTns

2. IONXEH yMeTb:

paboTaTtb C XMMUYECKMI peakTUBaMin, PacTBOPUTENAMU, NaBOPaTOPHBLIM XMMUYECKUM
obopynoBaHuEM;
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Mporpamma aucumnnuHbl "Xumna"; 12.03.04 BriotexHnyeckrne cucTeMbl 1 TEXHONOTMKW; JOLEHT, A.H. (Npodeccop) Yesena B.B.

NPON3BOANTb pacyeThbl, CBSA3aHHbIE C MPUrOTOBMEHNEM PACTBOPOB 3a4aHHON KOHLEHTpaUUK,
onpeneneHnemM TEPMOAMHAMNYECKMX N KUHETUYECKMX XapaKTEPUCTUK XMMMUYECKUX NPOLIECCOB,
onpeneneHneM CTEXMOMETPUN XMMUYECKUX peakLnii; onpeneneHmemM ycnosuii 06pasoBaHus
0CafKoB TPYOHO PacTBOPUMbIX BEWECTB U Ap.;

ncnonb3oBatb NpUHUMN Nepnogn4HoOCT N I'IepmoumquKyro CnCTeMy ans npenckasaHus cBoOWCTBa
MPOCTbIX N CNTOXHbIX XNMNYEeCKNX COEeOVHEHNA N 3aKOHOMepHOCTeI7I B X NBMEHEHWUN;

NPOBOAUTb NPOCTOMN y4ebHO-NCcCcnenoBaTenbCkuii SKCNEPUMEHT Ha OCHOBE BNaAeHUS OCHOBHbLIMY
nprvemMamy TeXHUKU paboT B naboparopuu;

NPOV3BOANTD OLIEHKY MOrPelHOCTeN pe3ynbTaToB (OU3NKO-XUMNYECKOTr0 9KCNEPUMEHTA;
0chopMNSATb pPe3ynbTaTbl SKCNEPUMEHTaNbHbIX U TEOPETUYECKNX PaboT, hOPMYMPOBaTL BbIBOAbI.

3. OONXEH BnaneThb:
OCHOBHbIMU NpueMamu NpoBeneHns PU3nKo-XxMMNYeCckux |/|3MepeH|/||7|;

MeToaamMin KOppeKTHOVI OLUEHKN I'IOFpeLUHOCTeI7I npn nposegeHnm XMmMn4eCckoro sKCnepuMeHTa,

TeopeTnHeCcknmmMm Metogamm onncaHmnA CBOWCTB NPOCTbIX N CJTOXHbIX BEWECTB Ha OCHOBE
ANEKTPOHHOIo CTPOEHNA NX aTOMOB U MNMONTOXKEHUA B I'Iepmo,u.mquKoM cncrteme Xxmmmyeckumx
3NEMEHTOB;

aKCrNnepunMeHTalbHbIMN METOOAMIK ornpeneneHna XMmMmn4eckmnx CBOWCTB 1" XapakTepucTunk
HeopraHn4eckunx COoeOVHEeHNN.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
NPOBEOEHUSI XMMUYECKOrO 9KCMEPUMEHTA;

- BbISIBEHNS B3aMMOCBSI3M MEXAYy CTPYKTYPOWA, CBOMCTBAMU M peakLMOHHON CMOCOBHOCTbLIO
XUMUYECKUX COELNHEHWIA;

- KOHTpON4 npaBUibHOCTK NMOJTYyHEeHHbIX pe3yNbTaToB;

- dHa/in3a XMMnN4eCkKkmnx npoueccos, Nponcxoaswmnx npu B3aMMOLENCTBMN BELeCTB, pacdyeTta
BO3MOXHOCTU X NMPOTEKAHUA;

- NpoBeNeHNSA Ka4eCTBEHHOro n Koiim4eCcTtBeHHOro aHannmsaa,
- NOAroTOBKWM U BbICTYNNEHUA C Npe3eHTaunaMn Ha 3adaHHble TEMbI;

4. CTpyKTypa U cogepxaHue OUCLUNIUHBI MOAYnNs
Obwas Tpya0eMKOCTb AUCLIMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3K3aMeH B 1 ceMecTpe.

CyMMapHo No aucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHuManbHoe KONM4ecTBo Onst [onycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
55-70 6annos - "yooBneTBOpUTENBHO" (YAO0B.);
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Mporpamma aucumnnuHbl "Xumna"; 12.03.04 BriotexHnyeckrne cucTeMbl 1 TEXHONOTMKW; JOLEHT, A.H. (Npodeccop) Yesena B.B.

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUcCUMUNIUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens WX TPyA0EMKOCTb Tekywue copmbl
N| o Awouunmel  CeMecTPoectpa (8 acax) KoHTponS
Nexumn MpakTnueckumelllaboparopHble
3aHATUA paborbl
Tema 1. OcHoBHblE Eomﬁzmﬁggoe
1. [MOHATU 1 3aKOHbI XUMUK 1 1 2 2
° 3ako 0 3apaHue
Tema 2. lMncbMeHHoEe
5 Knaccudmkaums 1 5 5 0 5 nomauiHee
" |HeopraHn4yeckunx 3apaHue
coeanHeHnn
[MucbMeHHoe
3 Tema 3. CtpoeHune 1 3 > 0 5 nomMauwHee
aTtoma 3apaHuve
lMncbMeHHoe
Tema 4. XuMmnyeckas nomauwHee
4. 1 4 2 0 2
cBs3b. [Mbpuamsauus. 3anaHue
Tema 5. VloHHas, MVCBMEHHOe
BOOOpOOHAas, JomalHee
5. |MeTannuyeckas CBA3W. 1 5 2 0 2 3anaHme
MexmonekynspHoe
B3aMMoencTene
Tema 6. OCHOBHble lNncbMeHHoe
6. [CTRYKTYpHbIE THMbI 1 6 > 0 5 nomatwHee
HeopraHNn4yeckKunx 3agaHue
coeanHeHnn
Tema 7. SHepreTtuka Eomﬁgmﬁ:'goe
7. | XUMNYECKMX I B. 1 7 2 2
ec poLecco 0 sananmne
Tema 8. XuMunyeckas KoHTponbHas
8. [KnHeTnka, XxuMmnyeckoe 1 8 2 0 2 paboTta
paBHoBecue
Tema 9. PacTteopbl.
Cnocobbl BbipaxeHus Eomﬁzmﬁ::oe
9. [KOHLEeHTpaumu. 1 9 2 0 2 3anaHme
PacTteopbl
HEeaneKTpPonMToB
Tema 10. PaBHoBecus B
pacTBopax cnabbix MucbMeHHoe
10.[27KTPONMTOB. CunbHble 1 10 5 0 5 nomauwHee
SNEeKTPONNTHI. 3agaHue
BonoponHbin
nokasarenb, [1P.
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Mporpamma aucumnnuHbl "Xumna"; 12.03.04 BriotexHnyeckrne cucTeMbl 1 TEXHONOTMKW; JOLEHT, A.H. (Npodeccop) Yesena B.B.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekuun MpakTnyecknellaboparopHbie
u 3aHATUSA pa60Tb|
lMncbMeHHoe
nomauHee
11.[Tema 11. ['moponna 1 11 2 0 2 sananmne
lMncbmeHHoe
Tema 12. Teopun JoMallHee
12'KV|CJ10TMOCHOBaHV||7| 1 12 2 0 2 3ajaHve
et
13.|0OkucnmtenbHo-BoccTaHgBUTHbHBIE 13 2 0 2 3anaHme
peakuunu
Tema 14. HanpaeneHue [MncbMeHHoe
npoTekaHus nomatHee
14'OKMCHMTeﬂbHO-BOCCTaHOBMTéHbHHX14 2 0 2 3agaHue
peakumia.
MNucbmeHHoe
Tema 15. KomnnekcHble nomailuHee
15'CoeﬂMHeHMH 1 15 2 0 2 3afaHune
Tema 16. PaBHOBecus B lMncbmeHHoe
pacTBopax nomauwHee
16'K0M|'|neKCHb|x 1 16 2 0 2 3agaHue
coeanHeHnn
MNucbmeHHoe
Tema 17. Obwme nomaluHee
17'CBO|7|CTBaHeMeTann03 1 17 2 0 2 3apaHue
1g.|Tema 18. Obuwe 1 18 | 2 0 2 logerarera
‘cBOACTBA MeTannos P
Tema . Itorosas 1 0 0 0 OKk3ameH
doopma KOHTpons
NTtoro 36 0 36

4.2 CopepxaHvue oUCLUMNMUHDI
Tema 1. OCHOBHbIE MOHATU U 3aKOHbl XUMUU
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):
ATOMHO-MonekynspHas teopus. [NoHATME aTOMHOro Beca. Mornb 1 9KBMBANEHT.
naboparopHas pabora (2 4aca(oB)):

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

Tema 2. Knaccucukauusa HeopraHM4eckmx coegmuHeHUn
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BewecTBa NnpocTbie U CNoXHble. BaXXHOCTb BUHAPHbBIX COeAVNHEHNIA KaK OTAENbHOro Knacca.
Okcmabl, Nnepokcuabl, rmapoKcuabl, KNCNoTbl, conn. Bo3MOXHOCTb paclumpeHns gaHHown
Knaccudumkaumm

naboparopHas pabora (2 4aca(oB)):
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Mporpamma aucumnnuHbl "Xumna"; 12.03.04 BriotexHnyeckrne cucTeMbl 1 TEXHONOTMKW; JOLEHT, A.H. (Npodeccop) Yesena B.B.

CBoWicTBa OCHOBHbIX, KUCNOTHbIX, aM(POTEPHbIX rmapokcnaos. CpeaHue, KUCble, OCHOBHbIE COMN.
Tema 3. CtpoeHue atoma

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

Passutne npencraeneHnin o ctpoeHun atoma. CoBpeMeHHble npencTtasneHuns. CBoMCTBa aToMoB.
naboparopHas pabora (2 4aca(oB)):

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

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

MeTonbl BaneHTHbIX CBA3EW U MONEKYNspHbix opbTanei. Mmbpnansaums. CBoncTBa KOBaNEHTHOM
cBa3u. KpaTtHble cBA3MW.

naboparopHas pabora (2 4aca(oB)):

CocTaBneHune BaneHTHbIX CXEM MPOCTbIX MONEKYN. ﬂpe,ﬂ,CKa3aHl/le reomMeTpum n Tnna I'I/I6pVI,D,I/I33.LI,I/II/I
Ons Monekyn , 06pa3OBaHHbIX HernepexoaHbiIMM aneMeHTaMI.

Tema 5. UoHHasi, BogopoaHasi, Metannuyeckas cesan. MexmonekynsipHoe B3aumoaencTeue
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MexmonekynspHasi, BHyTPUMONEKYNSPHAsA 1 MexXaToMHas BOLOPOAHble CBsA3W. [posiBneHune
BOLOPOAHON CBA3W B OU3NKO-XMMUYECKUX CBOMCTBAxX BewecTB. OCOBEHHOCTM 311EMEHTOB,
obpasyowmx NpocTble BewecTsa - MeTannbl. OnMcaHne MeTaniMyeckol CBS3n Ha OCHOBE TeOpUH
MONEKYNSAPHbIX opbuTanei.

naboparopHasi pabora (2 4aca(oB)):

[MposiBneHve BOOOPOOHOM CBA3U B PM3NKO-XMMUYECKNX CBOMCTBAX BEWECTB AMMOMNb-OUMNONbHOE,
WHOYKUMOHHOE, OMCNEePCMOHHOE B3anMogencreme. JJOHOPHO-akuenTopHOe MeXMONEKynspHoe
B3auMooencraeme.

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

ATOMHbIE, KOBANEHTHbIE, NOHHbIE, KoopaonHauMOHHbIE, OCTPOBHbIE PEWETKN. Bo3MoxHble BapuvaHTbl
COYJIEeHEeHNA OKTasapunHecKnx n TeTpasgpmn4ecknx eguHuL.

naboparopHasi pabora (2 4aca(oB)):

MpenckasaHust TUMNOB PEWeTOK ONs BeWeCTB pasMyHoli CTEXMOMETPUN
Tema 7. DHepreTMka XMMMYECKMX NPOLLECCOB.

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

MepBbii 3aKOH TepMoanHammku. Tennota, paboTa, BHYTPEHHSIS SHEPrusi, aHTanbnms.3akoH lMecca.
TepmoanHamuyeckne Uukibl. BTopoi 3akoH TepMOANHAMUKIN. DHTPONUSt U cBOBOAHAS SHEPTMSI.

naboparopHas pabora (2 4aca(oB)):

MpumeHeHne 3akoHa ['ecca B TepMoxummn. BoluncneHne n3obapHo-M30TepMNYECcKoro noteHumana.
OnpepneneHne aHTanbnum HENTpannu3aumm CUNbHOM KNCNOThI.

Tema 8. Xumnyeckasa KUHeTUKa, XMMUYEeCKOe paBHOBecHe
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

["oMO- 1 reTeporeHHble peakumn. OCHOBHOM MNOCTYNaT XMMUYECKON KMHETUKIN. DakTopbl,
onpegensowme CKOPoCTb XMMMYECKOW peakumm .I1opsaok 1 MonekynspHoCTb peakumm . Teopus
NepexoaHOro COCTosHMS. B3anMocBs3b KOHCTaHTbI paBHOBECUS U aHeprum mbbca. MpuHumn ne
WaTenbe

naboparopHasi paborta (2 4aca(oB)):

TeMmnepatypHas 3aBUCMMOCTb CKOPOCTY peakummn. CMeleHne XMMm4yeckoro paBHOBECUS
Tema 9. PactBopbl. Cnocobbl BbipaXeHUsi KOHLeHTpauun. PacTBopbl HE3NEKTPOIMTOB
JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):
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Mporpamma aucumnnuHbl "Xumna"; 12.03.04 BriotexHnyeckrne cucTeMbl 1 TEXHONOTMKW; JOLEHT, A.H. (Npodeccop) Yesena B.B.

PacTBopeHue Kak or3nKo-XMMUYECKUNii npouecc. VI3MeHeHne sHTanbnmm 1 SHTPONUM Npw
pactBopeHun. ConbBaTtaums, conbBatbl. 0CObble CBONCTBA BOAbI Kak pacTBoputens. Hanbonee
pacnpocTpaHeHHble Cnocobbl BbpaXXeHWsl KOHLEHTpaUMM : MaccoBas [oNs, NPoLeHTHas
KOHLIEHTpaLUsi, MONSIPHOCTb, HOPMaNbHOCTb, MOMSIBHOCTb, MONbHas fonsi. KonnuratueHble
CBOWiCTBA.

naboparopHas pabora (2 4aca(oB)):

B3anmocBa3b pas3nnyHbIX BblpaXeHuin KOHUEeHTpauun pacteopa. KonnuratueHble CBOMCTBA
pacTBOPOB.

Tema 10. PaBHOBecusi B pacTBopax cnabbiX aNKTPONMTOB. CUibHbIe 3NEKTPONUTI.
BopopoaHbiv nokasartenb, MNP.

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

CrteneHb guccoumaunm anekTponuTbe, akTopbl, ee onpegenswowme. lNpacrtaBneHne o Teopumn
CUNbHbIX 3anekTponnToB. KOHUEHTpauns MOHOB B pacTBOPE M aKTMBHOCTb. 3aKOH pa3baBneHuns
OcTtBanbna.Teopum KNCNOT U OCHOBAHUI. KOHCTaHTbl MOHW3auMn KUCNOT U OCHoBaHW. KoHcTaHTa
anccounaumm n MOHHoe npouseeneHne Boabl. BooopoaHbii nokasartens. [NponsseneHme
pPacTBOPUMOCTN.

naboparopHas pabora (2 4aca(oB)):

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

Tema 11. T'mpoponus
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

I'Ionﬂpmayromaﬂ CMOCOHOCTb KATMOHOB N aHMOHOB. B3anmogencTene KaTMOHOB N @aHWOHOB C
MOJieKynamu Boabl rmaparHoi obonoykun. PaznmyHble Tunbl rmoponn3a, KOHCTaHTa rmgponnaa.

naboparopHasi pabora (2 4aca(oB)):

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

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

naboparopHas paborta (2 4aca(oB)):

BydepHble pacTeopsbl. [MpondseneHne pacTBOPUMOCTY TPYAHOPACTBOPUMbIX 3N1EKTPONNTOB.
Tema 13. OKucnutTenbHO-BOCCTaHOBUT/IbHbIE peaKLuu

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

TunnyHble okMcnMTENn N BoccTaHoBUTENN. MeTon anekTpoHHoro 6anaHca.

naboparopHas pabora (2 4aca(oB)):

TWNUYHbIE OKMCNNTENBbHO-BOCCTAHOBUTENbHBIE PEaKuUn B pacTBopax.

Tema 14. HanpaBneHue npoTeKkaHUs OKUCNTUTENIbHO-BOCCTAaHOBUTENbHbIX peakLUn.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MonyaneMeHT 1 ranbBaHU4Yeckuin anemeHT. CornaweHms 06 n3amMmepeHnn aNeKTPOAHOro noTeHumana.
HopmanbHbIi BOOOPOAHbIN anekTpod. Beisoa obwero ypaBHeHns HepHcTta. YacTHblin cnyyan
ypaBHeHMs HepHcTa ons noteHumnana MeTanimyeckoro anekTpoaa.
OKnCnnUTENbHO-BOCCTAHOBUTENbHbBIN NOTEHUMan.

naboparopHas pabora (2 4aca(oB)):

OKncnUTENbHO-BOCTAHOBUTENbHBIE M 9NEKTPOAHbIE NoTeHumansl. 3asucumoctb SLC BOOOPOAHOIO
nonyaneMeHTa oT KMCNOTHOCTK pacTBopa. OLueHKa HanpaBneHus npoTekaHns
OKUCNNTENBHO-BOCCTAHOBUTENbHBIX peakLnii.

Tema 15. KoMnnekcHble coeanHeHUs1

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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OnpegneneHune noHaTUS "KoMnnekcHoe coenmHeHune." LieHTpanbHblA MOH, LLEHTP KOOpAnHaUuu,
BHYTPEHHSS N BHELWHAA cpepbl KOMNeKca, nraHabl, 0eHTaTHOCTb inraHaa, KoopanHaunoHHoe
4ncno KomnnekcoobpaszosaTens. Tunbl nMraHnos. HomeHknatypa nuraHaoB U KOMMIEKCHbIX
coeauHeHuin. isomepus. Teopumn XMMNUYECKON CBA3N B KOMIMIEKCHbIX COEANHEHWUSIX.

naboparopHas pabora (2 4aca(oB)):

HazBaHusi KaTMOHHbIX, aHNOHHBIX, HENTPaNbHbIX KOMMekcoB. Bo3aMoXHbIe cnyyan naomMepumn ans
KBaOpaTHbIX, TETPA3APUYECKNX U OKTadApUYEeCKMX KOMMNNEeKCoB. PaccMoTpeHne CTpoeHus
KOMMIEKCHbIX COAMHEHMNI C MO3ULMM METOA0A BaNIEHTHbIX CBSI3E M TEOPUM KPUCTaNNIMYECKOro

nons.

Tema 16. PaBHOBecusi B pacTBOpax KOMM/EKCHbIX COeAUHEHUN

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

Jduncounaunsa KoMnnekcHblX coeanHeHnin B pacteope. CTyneHyatas accoumauns BHyTPEHHeN
cchepbl. Obwme 1 nocnenoBaTenbHble KOHCTAHTbI HECTOMKOCTU 1 YCTONYUBOCTMN.

naboparopHas pabora (2 4aca(oB)):
KomnnekcHble COONHEHUA nepexonHblX 3NIEMEHTOB.
Tema 17. O6LiMe CBOUCTBA HEMETANNIOB
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

PacnonoxeHune HemeTannos B MNeproanyeckoit cucteMe, 0COBHHOCTY SNEKTPOHHbLIX KOHGOUIYpaLIWiA.

Tvnnyeckue n NoCTnepexonHble 3IEMEHTbI - HEMETaNbI.
naboparopHasi pabora (2 4aca(oB)):
TvnnyHble peakumm ranoreHoB, XanbkoreHoB, MHUKTOreHOB.
Tema 18. O6Lwime cBOMCTBA METaNoB
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

PacnonoxeHne metannos B [Neproanyeckon cucteme, 0COOHHOCTM 3NEKTPOHHBIX KOHGUIYPaLWIA.
no6o4HbIX rpynn. MeTtannbl rnaeHbIx U No604YHbIX rpynn. Otnnyuns 3d- n 4d-, 5d- anemeHToB.

JTaHTaHoMAObl M aKTUHOWMADI.

naboparopHas pabora (2 4aca(oB)):
CoenvHeHns MeTannoB rnaBHbIX 1 NOOOYHbIX TPy

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buapbl
N Paspen Cemect Hepens | camocTtositenbHom [TpynoeMKOCTb g;?gg::)';g:;gﬂg;
AducuunnuHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB p
Tema 1. HOBHbI MnoaOroToBkK
ema 1. OcHo e oQroTtoBska TS,
1. [MOHATU M 3aKOHbI XUMUKN 1 1 JoMallHero 2 sananHme
3agaHus
Tema 2. noaroToBka
> Knaccugomkaums 1 > |nomawnero 5 JomallHee
" |HeopraHmnyeckmx 3anaHms 3agaHue
coeaunHeHun
MoOroToBkK
Tema 3. CTpoeHne OArotoeka nomMawHee
3. atoma 1 3 JoMallHero 2 sananHme
3agaHus
MoAOroToBK
4 Tema 4. Xumnyeckas 1 4 ugﬂa?uSerc? 5 JomallHee
" lcBa3b. [mMbpungmn ns.
CcB43 6pnansa 3anaHms 3agaHue
Tema 5. MloHHas,
BOOOpOHAs, MoAroToBka
MalLlH
5. |[MeTannuyeckas cea3u. 1 5 JOoMallHEero 2 sﬂgﬂ:HM:e
MexmonekynspHoe 3apaHusg
B3amMmoaemncrTeme
PermcTpaumnoHHbiii Homep 6169718 OAEKTPOHHEBEH
B0l VHUBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 6. OCHOBHblE NOAroTOBKA
6. [CTPYKTYpHbIE TVMbI 1 6 |nomawnero 5 nomMawHee
" |[HeopraHnyeckmnx sanaHns 3ajaHue
coeanHeHnn
Tema 7. DHepreTuka noaroToeka
7. [XMMUYECKUX npoL,eccos. 1 7  |DomaluHero 2 ggx:l-L:Jl/lHee ©
3anaHus
Tema 8. XuMuyeckas NOAroToBKa K
8. [KMHeTunKa, XumMmnyeckoe 1 8  |KOHTpOnbHOM 2 Kc;ggp;ganaﬂ
paBHoBecue paborte P
Tema 9. PactBopbl.
Cnocobbl BblipaxXeHus noaroToBka
9. [KOHLUEeHTpaumw. 1 9 |oomalwwHero 2 ggﬁ:.ﬂ]m“:e
PacTteopbl 3ajaHus
HE3aNeKTPoONMTOB
Tema 10. PaBHoBecus B
pacTBopax cnabbix
10.|2IKTPONNTOB. CunbHble 1 10 Hgﬂ;cﬂﬁgfg 5 nomMawHee
‘lanekTponuThl. sanaHns 3agaHue
BooopoaHbii
nokasatens, [1P.
noaroToBka
11.|Tema 11. 'ngponuns 1 11 |momawHero 2 gg;:ﬁmfe
3agaHus
noaroToBK
12 Tema 12. Teopuun 1 12 ugﬂaczugerg 5 JomalHee
KWUCNOT N OCHOBaHWI sanaHns 3agaHue
Tema 13. NnoAroToBka foMalHee
13.|OkncnntenbHo-BOCCTaHQBUTHBHBIE 13 ([DomalHero 2 3ananne
peakuuu 3agaHus
Tema 14. HanpasneHue NOAroTOBKA
14 [nPOTEKAHNA 14 |nomawrero 5 nomMawHee
‘lokncnuTenbHO-BOCCTAHO BVITéJ'IbH bIX 3anaHue
peaKumii 3agaHus
noaroToBK
15 Tema 15. KomnnekcHble 1 15 ugﬁla(l)ugerg 5 JomauHee
coeauHeHuns sananus 3ajaHue
Tema 16. PaBHOBeCKS B NOAroTORKA
1. |PacTBopax 1 16 |oomawHero 2 AomalliHee
‘|KOMMNEKCHbIX 3ananns 3anaHue
coennHeHunn
NnoaroToBK
17 Tema 17. Obwue 1 17 ugﬁa?ugerg 5 nomallHee
CBOWCTBA HEMETAaNNOB sananns 3agaHwue
noaroToBka K
18 Tema 18. Obwwme 1 18 KgﬂTSOﬁbH%VI 5 KOHTPO/NbHas
‘cBOACTBA MeTannoB T
CBOICTBa MeTano pabote paboTta
Wtoro 36

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHuUs

PernctpaumoHHbin Homep 6169718
Crtpanvua 10 n3 17.
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Mporpamma aucumnnuHbl "Xumna"; 12.03.04 BriotexHnyeckrne cucTeMbl 1 TEXHONOTMKW; JOLEHT, A.H. (Npodeccop) Yesena B.B.

YTteHne nekumin no gaHHOW aucumninHe pekoMmeHOyeTCc4a NpoBOANTb C NCMONb30BaHNEM
MyJ'IbTMMG,D,MI7IHbIX I'IpGSGHTaLI,I/II7I N 0EMOHCTPALUMOHHOIO aKCnepmMmeHTa.

Mpu paboTe B MaNoYUCNEHHbIX Fpynnax uenecoobpasHo UCrnob3oBaTh ANaNorosyto GoopMy
NPOBEOEHUS NEKLMOHHbIX 3aHATWIA C UCMONb30BaHNEM SNIEMEHTOB MPaKTUYECKMX 3aHSTUI,
MOCTAHOBKOW U pelweHneM NpobnemMHbIX U CUTYaLMOHHbIX 3a4aHuii U T.4.

6. OueHOYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATU U 3aKOHbI XMMUU
JoMalHee 3aaaHune , NpUMepHble BOMpPOCHI:

Bo3HUKHOBEHME XMMUK Kak Hayku. Kpyr siBneHuiA, onucbiBaeMbIi XUMUER. ATOMHas rmnoTeaa,
BNOCNeLACTBMU - Teopus. Bo3apenus Mpycta n BepTtonne, ux BaXHOCTb ANS AanbHENWEro pa3BuTns
xuMunn.Monb 1 aKkBUBaNEHT. 3aKOH 3KBMBaANEHTOB. Bbibop B Ka4ecTBe 9TaNOHOB YCTAHOB/IEHHbIX
cornaweHvem onpeneneHHbIX Macc BOJOpoAa U Kucnopoaa.

Tema 2. Knaccudpukaums HeopraHu4eckKmx coe guUHeHUN
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

3aBNCMMOCTb 3KBUBANEHTHOM MacChbl OT CTEXOMETPUN peakunn. [(a30Bble 3aKOHbI. HOMeHKJ'IaTypa
HEeOpPraHN4eckKunx COEeOUHEHNN. DKBMBANEHTbI KNCNOT, , OKCUAOB, CONew

Tema 3. CtpoeHue atoma
JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

Kpartkas ncropus passntus npencrasneHunin o ctpoeHun atoma. Moaoenun TomcoHa v Pesepdpopaa.
MocTtynatbl Bopa. CoBpeMeHHOEe onncaHne COCTOSHUS 3NeKTpoHa B aTtoMe, KBaHTOBbIE YMCna.
npasuna KneykoBCcKoro. OnekTpoHHble popMynbl anemeHToB 1- 6 nepuoga. CTpykTypa
Meproaunyeckoi cnctemol. CBONCTBA aTOMOB

Tema 4. Xumunueckas cBsizb. FMbpnaonsauus.
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

MeTon BaneHTHbIX CBA3EN. ,ﬂ,OHOpHO - akuenTopHoe B3aMMOLenTBMe. Teopvm FI/I6pI/I,D,I/I3aLl,I/II/I.
PaCI.LIVIpeHHaFI Teopu4 I'V|6pI/I,EI,I/I3aLI,VIVI - Teopusda oTTalikmBaHnsA 3NEKTPOHHbIX Nap BalIEHTHOW
060n04KMN. KpaTHOCTb cea3n. Curma-, nu-, genbta- cesa3n. [nnonbHbIe MOMEHTHI Monekyn.

Tema 5. MoHHag, BOOOpOOHas, MeTaninyeckasa CBsA3N. Me)KmoneKynﬂpHoe B3auMoaencreue
JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

MexxmonekynsipHas BHyTPMMONEKYNSipPHAs U MexXaToMHasi BOAOpoAHble cBs3n. [posiBneHne
BOJOPOIHON CBA3U B (PU3NKO-XMMUYECKIMX cBOMCTBax BelwecTB. OCOBEHHOCTM 3N1EMEHTOB,
obpasyowmx NpocTble BewecTsa - MeTannbl. OnMcaHne MeTaniM4yeckol CBsi3n Ha OCHOBE TeopUH
MOJEKYNSIPHBIX opbuTanei.

Tema 6. OCHOBHbIE CTPYKTYPHbIE TUMbl HEOPraHNM4YeCcKUX cCoeaAuHeHUNn
noMalHee 3afaHune , NpuMepHble BOMpPOCHI:

MonekynsipHble, aTOMHble, KOBANEHTHbIE, MOHHblE peweTkn. OCTPOBHbIE, LIEMHbIE, CETYATLIE,
TpexMepHble peweTkn. BodaMoXHbIe BapmaHTbl 06 beAMHEHUS TETPASAPUNYECKUX, KBAAPATHbIX 1
OKTa3APUYECKNX CTPYKTYPHbIX €AMHULL.

Tema 7. QHepreTnka XMMM4eckux NpoL,eccos.
LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

MepBbii 3aKOH TepMoanHamMukn. Tennota, pabota, aHTanbnusa. CtaHoapTHas aHTanbnNus
obpa3zoBaHus, 3akoH "ecca. BTopoit 3akKoH TepMoanHaMnkn. HTponus n aHeprus Mmbbca

Tema 8. Xumnyeckasa KMHeTUKa, XMMUYECKOe paBHOBecHe
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:
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OCHOBHOI NOCTyNaT XMMMYECKON KMHETUKIN. MonekynsapHOCTb 1 NOPSAOK peakunn. 3aBUCMMOCTb
KOHCTaHTbl CKOPOCTUK OT TemnepaTtypsbl. [paeuno BaHT-I opdpa, ypaBHeHne AppeHnyca. Teopus
nepexoaHoro coctosiHusl. CBsi3b M3MeHeHNst aHeprum Mmbbca B xoae peakuum 1 KOHCTaHTbI
pasHosecus . MNpuHumn ne Wartenbe.

Tema 9. PactBopbl. Cnoco6bl BbipaXeHUsA KOHLLeHTpauun. PacTBopbl HE3NEKTPOIMTOB
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Bblpaervm Onda KOHUEeHTpaunn pacTtBOpPEHHOro BewecTsa . MaccoBas 004, NpoueHTHasA
KOHUEeHTpauusd, MonspHas,MmondaibHas, 9KkBMBaneHTHasd KOHUEeHTpauun, MOJibHasa OONA. PaCTBopr
HE3NEeKTPOJZINTOB, KONnnraTnBHble CBOWCTBA.

Tema 10. PaBHOBecusi B pacTBopax cnabbiX 3aNKTPONUTOB. CUNbHbIe 3NEKTPONUTbI.
BonopoaHbiv nokasarenb, MP.

noMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

Cnabble 1 cunbHble 3NeKTPonuTbl. M30ToOHNYecKunin KoadpdpmumeHT. 3akoH pasbasneHms OcTtBanbaa.
BonoponaHbln nokasaresnb

Tema 11. T'mpponus
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

MoHATMe o0 cTeneHun rmaponmaa. Mmaponua, 0bycnoBneHHbIn B3aMMOLENCTBMEM KATUOHA C BOLOWA.
3aBMCMMOCTb CTEMEHM TMAPONN3a OT 3apsaa 1 pagunyca katuoHa. 'maponns, 06yCnoBNEHHbI
B3aVMOLENCTBMEM aHMOHA C BOAON. 3aBMCMMOCTb CTENEHM TMAPONM3a OT 3apsaa 1 paguyca
aHvoHa. MN'maponna, obycnoBneHHbI B3aMOLENCTBNEM U KATNOHA, MaHMOHA C BoAO.PasnnyHble
TUNbI TNOPONN3A.

Tema 12. Teopnu KUCNOT N OCHOBaAHUN
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

Teopumn AppeHunyca, bpeHcTena, Jlykca-®dnyna, conbBo-cuctem, Jibtonca. CocTosiHMe NoHOB
BOLOPO4A 1 rmapoKcuna B BOAHbIX pacTBOpax.

Tema 13. OKucnuTenbHO-BOCCTaHOBUT/IbHbIE peakunmn
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

TununyHble okmcnnTenn n BocctaHosutenu. Moabop KoahpULMEHTOB B
OKWCNUTENbHO-BOCCTAHOBUTENBHbBIX PeakUmMsx METOLOM 3N1eKTPOHHOro banaHca.

Tema 14. HanpaBneHue NpoTeKaHUA OKUCNUTENIbHO-BOCCTAaHOBUTE/IbHbIX peakLun.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

HOHySJ'IeMeHT, ranbBaHWYeCKNn aNeMeHT. HOpMaHbeIVI BO,D,OpO,D,Hbll7| anekTpoa. YDaBHeHVIe HepHCTa
Onda noteHunana Metaain4eckoro anekTpoaa. 9 1C anemeHTa. OKMCNNTENBHO-BOCCTAHOBUTENbHbIE
noteHunanbl. HanpaelieHNe NPoTeKaHnA OKUCNUTENbHO-BOCCTAHOBUTENIbHOM peakunn.

Tema 15. KomnnekcHble coegnHEeHUsA
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

OCHOBHbIE MOHSATUS: LIEHTPaNbHbIA MOH, NUraHm, KOOPANHALMOHHAA cdepa, KOopANHALMOHHOE
ymcno, oeHTaTHOCTb. HoMeHknatypa nuraHaoB, KaTUOHHBIX, aHWUOHHbIX, HEATPaNbHbIX KOMMIEKCOB.

Tema 16. PaBHOBecus B pacTBOpax KOMM/IEKCHbIX COeAUHEHUN
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

PaBHoBeCKs B pacTBOpax KOMMNEKCHbIX coeanHeHnid. CTyneHyaToe komnnekcoobpasosaHue. Obwue
1 nocnenoBaTeNibHble KOHCTAHTblI YCTONYMBOCTM U HECTOMKOCTM.

Tema 17. O6wLme cBOMCTBA HEMETANNOB
LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

PacnonoxeHne HemeTannos B Neproanyeckon cucteme, 0COBHHOCTY SNEKTPOHHBIX KOHGOUIYpaLLMiA.
Tunuyeckune n NOCTNEPExXoHbIe 3NIEMEHTbI - HEMeTan bl.

Tema 18. O6Le cBONCTBa MeTaNNoB
KOHTponbHas paboTta , NPUMepHbIE BOMPOCHI:

PacnonoxeHne metannos B [eproanyeckon cucteme, 0COOEHHOCTU NEKTPOHHbBIX KOHCPUTypauuii.
noboyHbIX rpynn. MeTtannbl rnaeHbIx U N0604YHbIX rpynn. Otnnyuns 3d- n 4d-, 5d- anemeHToB.
NaHTaHouabl N akTUHOUAbI.
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Utoroesasa chopma KOHTpons
3K3aMeH

MpvMepHble BONPOCHI K 9K3aMeHY:
MpvMepbl 6UNETOB K KOHTPOMbHBLIM paboTam

KoHTponbHas € 1 .

BapwuaHr 1.

1. HannwuTe anekTpoHHY0 PpopMyy N HA OCHOBAHUWN SNEKTPOHHO-SAYEE4YHON CXEMbI ONpeennTe
BO3MOXHbI€ BANEHTHOCTW 9NieMeHTa €75.

2. Hanuwwnte peakummn nonyyeHuns, Ha3BaHus 1 oopmynbl BCEX COnelt, obpasyrowmxcs npu
B3aumogenicTteum rmgpokenga tannma(lll) ¢ yronbHom KncnoTom.

3. Onpepennte, NOATBEPANB PACYETOM, BOBMOXHO N1 npoTekaHue npu 500 u 10000K cnenyouwen
peakuuu:

2CuClI2(k) = 2CuCl(k) + Cl2(r)

[H0298 -206 -135 0 kOx/Monb

sll298 113 92 223 Mx/monb rpan

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

BapwuaHr 2.

1. Hanuwwute anekTpoHHY0 OOpMyIy 1 HA OCHOBaHMMW 3NEKTPOHHO-SI4EEYHON CXEMbI OnpenenuTe
BO3MOXHbI€ BaIeHTHOCTU 3neMeHTa €52.

2. Hanuwute peakumn nonyy4eHns, Ha3BaHus n OOpMyrbl BCEX conell, 06pasyowmxcs npu
B3aumogencTemm rugpokcmaa xpoma(lll) ¢ yronbHom KMCnoTom.

3. OnpegenuTe, NOATBEPAMB PACHETOM, BO3MOXHO N npoTekaHue npu 800 n 16000K cneaytoweir
peakuun:

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

[HO298 0 -242 -1118 0 kOx/monb

sll298 27 189 152 131 Ox/monb rpag

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

BapwuaHr 1.

1. Kak npurotoentb 200 Mn pacTeopa CepHOM KNCNOTbl C KOHUeHTpauuner 0.4 Monb/n n3 pacteopa ¢
KOHLeHTpauuen 2 monb/n ?

2. KakoBbl cTeneHb guccoumaumnmn n pH pactesopa cnaboi kmcnotbl HA ¢ koHueHTpauueid 0.2 Monb/n
? KoHcTaHTa gnccounaunm ato kucnotbl - 2?10-5.

3. Hannwwure ypaBHeHne peakumm ruaponmsa n ykaxute cpeny B pacteope xnopuga xpoma(lll).

4. ManbBaHNYeCKMI 3NEeMEHT COCTOUT U3 CTaHOaPTHOrO ONOBAHHOrO 3M1eKTpoAa 1 MeLHoro B
pacTteope cynbgpata megu(ll) c koHueHTpaumen 0.0001 monb/n. Yemy pasHa 3C aToro anemeHTa ?.
CraHpapTHble NoTeHuManbl 0I0BSHHOMO 1 MEQHOro 3N1eKTPOA0B COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. NMopbepunTe K03 DMLMEHTHI METOOM 3NEKTPOHHOro 6banaHca.
K2UO4 + PH3 + HCI = UCI2 + H3PO4 +...

BapwaHr 2.

1. Kakoin 06bem pacteopa xnopuaa xenesa(lll) ¢ koHueHTpauwnein 0.2 monb/n Tpebyetcs ans
B3ammogencTeus ¢ 50 Mn pacTeopa rugpokcuaa Kkanus ¢ KoHueHTpauuven 0.3 monb/n?

2. PacTtBop cnaboro ogHokucnotHoro ocHoBaHust MOH ¢ koHueHTpauwmeii 0.01 monb/n nmeet pH =
10. OnpenennTte KOHCTaHTY Auccoumaumm 3Toro OCHOBaHUSI.

3. Hanuwwre ypaBHeHWe peakuum rugponnsa un ykaxure cpegy B pacteope K3VO4.

4. MNMoTteHunan menHoro anekTpona paseH +0.25 B. Yemy paBHa koHueHTpaumsa noHos meagu(ll) B
pacTteope ? CTaHOapTHbIA NoTeHLMan MegHoro anektpona paseH +0.34 B.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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5. NMopbepunTe K03 DULMEHTHI METOOM 3NEKTPOHHOro 6banaHca.
MnO2 + KCIO3 + KOH = K2MnO4 + KCI +...

NMPUMEPbBI BUJTIETOB K 9K3AMEHY

@1

1. YUeMy paBeH aKkBUBaNeHT OpTOOCHOPHOM KUCNOThI B peakumm

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

A 196; b 98;B49; T 32,7; 0 16,3.

2. KakoBa CTpyKTypa ypoBHS ¢ n=5 B aTOMe BONb(ppama ?

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 koHueHTpaumnio O2, ecnu
N3BECTHO, 4TO KOHUeHTpaunm SO2 n SO3 paBHbl 1 1 2 MONb/N COOTBETCTBEHHO.

A 22*800/12 = 3200 monb/n; b 22/800*12=1/200 monb/n; B 800/(1+2)2 = 89 monb/n.

5. B cucteme yctaHosunocb pasHosecue 203 [ 302, 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 G>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; 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. Npegnnonaras, 4To KOHUEeHTpauns komnnekcHoro noHa [Co(NH3)6]3+ nameHsetcs kparnHe
mMano, Bblducnnte koHueHtpaumo NH3, nonyyatowerocs no nepson CTyneHu auccoumanmm
(KycT.,6=2,5"104), B 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 kKMcnoTbl paBHa 10-5. Beiuucnute pH 0,1 H. pacTBopa aToi
KWUCINOTBHI.

A1;66;B3;I8;14.

11. Boiymucnute 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. PaccMoTpute OKUCANTENBHO-BOCCTAHOBMTENBHbLIN Npouecc: H2S203, HCIO [ so42ll, s, cll.
YpaBHSAATE OKUCNNTENBbHO-BOCCTAHOBUTENBHYIO peakumio U OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HCIO yyacteyet B peakumm ? A1; 56 2;B 3; T 4; 1 5.
2) Ckonbko Monekyn H2SO4 obpasyetcs ? A1;62;B 3; T 4; [0 5.
3) YeMmy paseH akBuBaneHT okucnutensa ? A 83*2; b 83/2; B 83/4; ' 52,5*2; [1 52,5/2.

@2
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1. BblumcnnTte akBMBaNEHT KUCNOTbI, €CNn 6 I KucnoTtol cogepxut 0,1 r Bogopoaa, cnocobHoro
3amellartbcs Ha meTtann ?

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

2. CKonbkOo anekTpoHOB Haxoamntcsa Ha 4f-noayposHe atoma naHtaHa ? A0;61;B7; 1 9; I 11.
3.1. KakoB yron mexay cesizsimu B Monekyne AsBr3 (p3-HernbpuansosaHbl) ?

A 450; b 900; B 1090; I' 1200; O 1800.

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

4. B paBHoBecHoV razosoi cmecu PCI5 [ PCI3 + CI2 npun 2500C n 202,6 klMa copgepxutcs 40,7%
Cl2 no 06bemy. Boiuncnntb napumnanbHoe gaenenne PCI5.

A 82,5;b637,7,B 164,9; I 75,4; [1 20,6 k[la.

5. B cucteme yctaHosunocb pasHosecue CO2(r) + H20(x) I H2CO3(p-p) . B kakyto cTOpoHY OHO
CMECTUTCS NPW NOHUXEHUN aaBneHus ?

A ne cmectutces; B U ;B L.

6. B kakoM u3 cnepyowmx cny4yaes peakums HeocylwecTemMMma npu ntobbix TemnepaTypax:

A [IH<0, I8>0; B IH<0, 1S<0; B IH>0, 1S>0; I IH>0, IS<0;

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

2-om pacTtBop - 27,8 r HutpogpeHona HOC6H4NO2 B8 500 r atunoeoro cnupta. Kakon pacTeop
6yneT kuneTb Npy 6onee BbICOKO Temnepartype ?

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

8. KoHueHTpauus cnaboii kucnotbl yBenuynsaetcs B 100 pas. Bo ckonbko pas yBenmuntcs
(YMeHbLWUTCA) CTENEHb Anccoumanmm KMcnoTbl ?

Alls100 pas; 60s10 pas; BlOs10 pas; rs100 pas; [l He nameHnTCs.

9.1. 3anuwute BbipaxeHue ang KHect.1 komnnekca [Cu(NH3)2]Cl.

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

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

9.2. Kakne u3 nepe4ymcneHHbix MoHoB 6eCcLBETHbI ?

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

10. Komcc.cnaboit 04HOOCHOBHO KucnoTel paesHa 10-4. Beiamncnute pH 0,01 H. pacTBopa aToi
KWUCNOTBHI.

A3;64;B5;I6;07.

11. Bbiyucnute 9C ranbBaHnyeckoro anemeHta coctoswero n3 Ni-anektpona, norpy>XeHHoro B
0,01 M pacteop NiCI2 n Au-anekTpoga, Norpy>XeHHoro B 5*1004 M pacteop Au2(S04)3.
EO(Au3+/Au) = +1,50B; EO(Ni2+/Ni) = |j0,238. A +1,730; b 11,730; B1,152; I +1,152; 1 +1,818.

12. PaccMoTpute OKNCNNTENbHO-BOCCTAHOBUTENbHLIN Npouecc: Fe304, HNO3 [ Fe3+, NO.
YpaBHSAATE OKUCNMTENBbHO-BOCCTAHOBUTENBHYIO peakumio 1 OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HNO3 yyacteyet B peakuumn ? A1; 6 3; B 9; I 14; [1 28.
2) Ckonbko Boabl obpasyetca ? A1; 6 3;B9; I 14; [] 28.
3) YeMy paseH akBuBaneHT okucnutensa ? A 63/3; b 63*11; B 63; [ 232; L1 232/3.

7.1. OcHOBHas nuTteparypa:
1.KoposuH H.B. n gp. Obwas xumus. Teopus n 3agaywn. - C6.:MaHb, 2014. - 496 c.
http://e.lanbook.com/books/element.php?pli_id=51723

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

3. XvMmus B Bonpocax 1 3agadax: YuebHoe nocobuve / Kyparomosl™.M. - LlonronpyaHblit: IHTennekT,
2013. - 192 ¢.: 60x90 1/16 (Obnoxka) ISBN 978-5-91559-149-2 . - Pexum gocTyna:
http://znanium.com/bookread2.php?book=525885
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4. OcHoBbl 0bLen 1 ouanyeckoin xummm: YuebHoe nocobue / B.B. EpemuH, A.5. BoplieBckuii. -
HonronpyaHbii: utennekT, 2012. - 848 c.: 70x100 1/16. (nepennet) ISBN 978-5-91559-092-1 -

Pexwum goctyna: http://znanium.com/bookread2.php?book=365086

7.2. lononHutenbHasa nuteparypa:

1. Ceepanosa H.[l. Obwas n HeopraHnyeckas XuMmus: 3KCneprMeHTanbHble 3a8a4m 1 ynpaxHeHUs:
YyebHoe nocobue. -Cl16.:

Napatenbcteo 'JlaHb', 2013 - 352 c.; un. https://e.lanbook.com/reader/book/13007/#2

2. Xumus Boabl u Mukpobuonorusi: Yuebnuk / A.J1. Neuatos, B.W. Manos. - M.: UH®PA-M, 2006. -
218 ¢.: 60x90 1/16. - (CpenHee npodpeccuoHanbHoe obpasosaHue). (nepennet) ISBN
5-16-002421-2, 3000 http://znanium.com/go.php?id=99428

7.3. UHTepHeT-pecypcChbl:

HeopraHnyeckas xumus - http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/
HeopraHuyeckas xumus. Jlekuumn ons cTyoeHToB NepBoro Kypcea -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

HeopraHnyeckas xumuns. YuebHole matepuansl - http://www.chem.msu.su/rus/teaching/inorg.html
Obuwas xmmmsa H.J1. MuHka - http://www.for-stydents.ru/himiya/uchebniki/obschaya-himiya.html

YyebHble matepuanbl No XUMU -
http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10kl

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbBI(MOOYNS)

OcBoeHve gncunnnuHbl "Xumng" npegnonaraet UCNONb30BaHWe cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

Nekunn No gUCLMNIMHE NPOBOASTCS B ayANUTOPUN, OCHAWEHHO MyNbTUMEONAHLIM MPOEKTOPOM,
npenapaTUBHbLIM CTOSIOM U CMCTEMO BEHTUNSALMM (AN1S NoKa3a AEMOHCTPALMOHHOMO 3KCMepuMEHTa).
B ayomTtopum umetotcst Heobxoaumble y4ebHo-HarnsaHble nocobus - MNepuoaunyeckas tabnuua ..
MeHaeneesa, psag HanpPs>XXeHuin MeTannos, Tabnuua pacTBOPMMOCTY CONEN.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO n yyebHbIM nnaHom no
HanpasneHnio 12.03.04 "BuoTexHn4yeckne CUCTEMbI U TEXHONOrMN" 1 NPOCOUIIO MOArOTOBKU He
npenycMOTPEHO .
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