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Mporpamma ancumnnuubl "Xumna"; 03.05.01 ActpoHomus; Bypunosa E.A. , noueHT, A.H. (npodpeccop) Yesena B.B.

Mporpammy ancumnnnHbl padpabotan(a)(u) bypunosa E.A. , EABurilova@kpfu.ru ; ooueHT, a.H.
(npodbeccop) Yesena B.B. Kadenpa HeopraHmyeckom xuMnun XuMM4eCKnUin MHCTUTYT um. A.M.
Bytneposa , Vladimir.Chevela@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

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

2. MecTO AMCcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen "61.B.0 0.6 OucumnnmHel (Moaynmn)" OCHOBHOA
obpasoBaTtenbHol nporpammbl 03.05.01 ACTPOHOMUS M OTHOCUTCS K 065S3aTENbHBIM ANCLUMNNHAM.
OcBavBaeTcs Ha 3 Kypce, 6 cemecTp.

[aHHas nporpamMma BBOAUT B KPYr XMMUYECKUX NOHATMIA. OByyatowniics OONXEH 3HaTb OCHOBBI
obLwer XMM1MM 1 XM aNeMeHToB B 06 beme Kypca cpenHel wkonbl. OCBOeHMe AaHHOro Kypca
HeobXxoOMMO A/151 YCBOEHWUS NOCNEeayoWMX AUCUMMNIINH, CBS3aHHbIX C XUMUEN

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS Ccneayowme KOMNeTeHLUNN:

PacwumcbpoBka

LLincpp komnereHumu npunobpeTaeMon KOMNeTEHLUN
OK-1
(0blWeKynbTypHbIE - CNOCOBHOCTb K aBCTPAKTHOMY MbILWNEHWIO, aHaNN3Yy, CUHTE3Y
KOMMeTeHuunn)
OK-7 - TOTOBHOCTb K cCamMopas3BuUTUIO, caMmopeann3aunm
(OBwekynbTypHbie MNCMNONb30BaHUIO TBOp‘-IeCKOFO HOTeHgmana ,
KOMNeTeHLmm) P
MK-4 - BnageHve HabnogaTenbHbIMM U 3KCNEPUMEHTaNTbHbIMU
(npodbeccmoHanbHble MeTo4amn nccnenoBaHuUii aCTPOHOMUYECKUX U CPU3NYECKUX
KOMNeTeHLmm) 0ObEKTOB 1 SABNEHUIA
MK-5 - cNOCOBHOCTb BECTU MEXAMNCLMNINHAPHBIE UCCNIEN0BAHMS HA
(NnpodheccunoHanbHble CTblke aCTPOHOMUYU C PUINKON U MATEMATUKOW 1 OpYyrumn
KOMNeTeHLmm) €CTEeCTBEHHbIMWN HayKamu

B pesynbtaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

- MOHUMATb, YTO XUMUS NPELCTABNASET COOOV ANCLMNAUHY, NHTErPUPYIOLLYIO OCHOBHbIE LOCTUXEHNS
XUMUYECKNX HayK,, KOTOpas SBNSETCA COCTABHOM YaCTblO ECTECTBO3HAHMS U CNYXUT HEOOXOANMOWA
CTyNeHbto Ans yrnybneHHoro NoHNMMaHus cneumanbHbiX XMMUYECKMX OUCLUMIVH.

-obnanaTb TEOPETUYECKUMUN 3HAHNSIMM 06 OCHOBHbIX 3aKOHaX XMMUK, 3HaTb 06NacTy NPUMEHEHUS
9TWX 3aKOHOB M MOHMMATb UX NPUHUMUNNANbHbIE BO3MOXHOCTY .

- OPVEHTMPOBATLCS B Y4eOHON, MOHOrpadhny4eCcKon, CNPaBOYHON 1 XypHaNbHOW nuTepartype B
obnacTtu obwew xumMun.

- NPUOBPECTN HABLIKM BbIMONHEHNS NPOCTENWNX XMMUYECKNX PACYETOB 1 OCHOBHbBIX MPMEMOB
paboTbl C pa3nMYHbIMK KNaccammn HEOPraHN4YeCckmx BELLECTB

2. IONXeH yMeTb:
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paboTaTb C XMMMYECKMMI peakTBaMu, pacTBOPUTENaMM, nabopaTopHbIM XMMUYECKUM
obopynoBaHMEM;

NPON3BOONTb PacHeThbl, CBSI3aHHbIE C NPUrOTOBIEHNEM PACTBOPOB 3a4aHHON KOHLEHTpaUUK,
onpeaeneHnemM TeEPMOAMHAMNYECKMX N KUHETUYECKMX XapaKTEPUCTUK XMMMUYECKUX NPOLIECCOB,
onpeaeneHneM CTEXNOMETPUN XMMUYECKUX peakLnii; onpeneneHmem ycnosuii o06pasoBaHus
0CafKoB TPYOHO PacTBOPUMbIX BEWECTB 1 Ap.;

ncnonb3oBatb NpUHUMN NEpnogn4HOCT N nepI/IO,EI,I/ILleCKyPO CnCTeMy a5ns npenckasaHus cBouncTBa
NPOCTbIX N CITOXHbIX XMMNYECKNX cCoeOVHEeHNn n 3aKOHOMepHOCTeI7I B X UBMEHEHWUI;

NPOBOANTL NPOCTOW y4ebHO-NCCNenoBaTeNbCKMin KCNEPUMEHT HA OCHOBE BNAAEHNS OCHOBHbLIMU
npmemamn TexHnkKn pabot B naboparopuu;

NPOV3BOANTL OLIEHKY MOrPEeWwHOCTEN pe3ynbTaToB OU3NKO-XMMUYECKOTr0 IKCNEPUMEHTA;
0hOpMNSATL pe3dynbTaTbl 3KCNEPUMEHTANIbHBIX M TEOPETUYECKUX PaboT, OOPMYIMPOBaTh BbIBOAbI.

3. OONXEeH BnageTb:
OCHOBHbIMW NpYeMaMu NpoBefeHns PU3NKO-XMMUYECKNX U3MEPEHNIA;

MeToAaMu KOPPEKTHOM OLEHKIN MOrPELHOCTEN NPY NPOBEAEHNN XMMUYECKOrO 3KCMEPUMEHTA;

TeopeTn4HecknmMm Metogamm onncaHmns CBOWCTB NPOCTbIX N CJTOXHbIX BEWECTB Ha OCHOBE
ANEKTPOHHOIo CTPOEHNA NX aTOMOB U MNMONNOXKEHUA B I'Iepvlo,u,mquKoM cncrtemMe xXmMmm4eckumnx
3NEMEHTOB;

9KCMepuMeHTanbHbIMN METO4AMWN ONpeaeneHns XMMN4ecknx CBOMCTB U XxapakTepucTuk
HeopraHM4eckmnx coeANHEHU.

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

npoeegeHnsa XMmMnm4eckoro aKCnepnMmeHTa,

- BbISIBIEHNS B3aMIMOCBSI3N MEX Y CTPYKTYPOI, CBOMCTBAMU 1 PEaKLIMOHHOW CNOCOBHOCTHIO
XUMUYECKNX COEONHEHWIA;

- KOHTPONA NpaBUibHOCTK MOJTyHEeHHbIX Pe3y/ibTaTOB;

- dHa/in3a XMMn4eCckumnx npoueccos, NPoncxXoaslmx npu B3aMMOLENCTBMN BELWECTB, pacyeTta
BO3MOXHOCTU X NMPOTEKAHWUA;

- NpoBeneHNA Ka4eCTBEHHOro 1 KoOJIM4eCTBEHHOINo aHanmsaa,
- NOAroTOBKWM M BbICTYNNEHUA C npe3eHTaunsaMn Ha 3adaHHble TEMbI;

4. CTpyKTypa u conepxaHve oUCLUUNAUHBLI/ Moayns
Obwas TpyaoeMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMMIUHDI: 3a4€eT B 6 cemecTpe.
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CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYecTBO ANs AOMNycKa K 3a4eTy
28 bannos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TemaTuyeckun nnaH AUCUUNINHbI/MOOYNS

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Paspen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c';ﬁgg::al (B yacax) TeK‘:(':)"':T%ﬁ;pr'
Monyns MNpaktu-|Na6opa-
Hel(u.vm yeckue | TOpHble
3aHATUA paﬁoTbI
[MncbmeHHoEe
1 Tema 1. OCHOBHbIE MOHATUSA U 5 1 5 0 > |AOmMawHee
" |3aKOHbI XMun 3agaHue
lNMncbMeHHOE
5 Tema 2. Knaccudpukaums 5 5 5 0 > |BOMawHee
" |HeopraHnyecknx coeanHeHun 3agaHue
[MncbmeHHoe
JomalulHee
3. |Tema 3. CtpoeHue atoma 5 3 2 0 2 sanaHne
[NMncbMeHHOE
Tema 4. XumMnyeckas cBs3b. JoomaluHee
4. 5 4 2 0 2
Mmbpuaonsauus. 3agaHve
Tema 5. VloHHas, BogoponHas, MNucbmeHHoe
5. [MeTannmyeckas ceasu. 5 5 5 0 > |momawHee
" IMexMonekynsapHoe B3aMMOLENCTBUE 3agaHue
[McbMeHHoe
6 Tema 6. OCHOBHblE CTPYKTYPHbIE 5 6 5 0 > |nomauwHee
" |TMNbl HEOPraHNYEeCKNX COEQUHEHNIA 3agaHne
MNMncbmMeHHoe
v Tema 7. SHepreTuka XMMn4eckmnx 5 v 5 0 > |AOmMawHee
" [npoueccos. 3agaHue
TpOnbHas
8 Tema 8. XuMmnyeckasi KWHeTurKa, 5 8 o 0 o KggopT)gn a
" IXMMMyeckoe paBHOBECKE P
MncbmeHH
Tema 9. PactBopbl. Cnocobbl noﬁamieeoe
9. [BbIpaXXeHNs KOHLeHTpauuu. 5 9 2 0 2 3anaHme
PacTBopbl HeanekTponMToB
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
neKLI,VII/I yeckue | TOpHble
3aHATUA pa601'b|
Tema 10. PaBHoBecus B pacTBopax lNncbMeHHoe
cnabblx ankTponuToB. CunbHble JomalHee
10. 9 5 10 2 0 2
anekTponuTbl. BooopoaHbin 3apaHve
nokasarens, P.
[MucbMeHHoe
nomalHee
11.[Tema 11. Tmoponus 5 11 2 0 1 sanaHme
lMncbMeHHoEe
Tema 12. Teopun Kucnot n noomMauHee
12. OCHOBaHUM 5 12 2 0 1 3agaHue
Tema 13. F mobmeHoe
13.|0Ku1cnnMTEeNnbHO-BOCCTAHOBUTESbHbIE 5 13 2 0 1 gauaHme
peakuunn
Tema 14. HanpaeneHue npoTtekaHus I'Igl;;mi::oe
14.loKNcnnTEenbHO-BOCCTAHOBUTENbHbIX 5 14 2 0 1 J:;'a,uaHme
peakumui.
lNMncbMeHHoEe
Tema 15. KomnnekcHble coeanHeHns JomallHee
15.
0 5 15 2 0 1 3apaHve
lMncbMeHHoe
16 Tema 16. PaBHoBecuKs B pacTBopax 5 16 5 0 1 |novawnee
"IKOMMNNEKCHbIX COeANHEHNIA 3apaHue
[MucbMeHHoe
17, Tema 17. Obwume cBoitcTea 5 17 5 0 { |nomawHee
HemeTannos 3agaHue
- KoHTponbHas
18, Tema 18. Obwme cBoilcTBa METaNnoB 5 18 5 0 1 |padora
Tema . ITorosas goopma KOHTpOns 6 0 0 0 Saver
Ntoro 36 0 28

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. OCHOBHbIE NOHATUSA U 3aKOHbI XUMUU
neKuMnoHHoe 3aHsiTne (2 yaca(os)):
ATOMHO-MOnekynapHas teopus. [NoHsaTHe atoMHOro Beca. Mosb 1 3KBUBaNEHT.
naboparopHasi pabora (2 4aca(oB)):

3aBUCUMOCTb 9KBMBAJIEHTHOW MaccChbl OT CTEXNOMETPUN peakunn. [(a30Bble 3aKOHbI B yCTaHOBNEHUN
COCTaBa BelWwecCTB. BblBOA I'IpOCTeI7ILI.II/1X N NUCTUHHBIX (OOPMYN BELLECTB.

Tema 2. Knaccudpukauums HeopraHuyeckmx coe guHeHUN

PernctpaumoHHbin Homep 6126019
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NeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

BelecTBa npocTble 1 CNoXHble. BaXHOCTb BMHAPHbLIX COeANHEHWI KaK OTAENbHOro Knacca.
Okcmapl, Nnepokcuabl, rMapoKcuabl, KNCNOTbl, CONn. BO3MOXHOCTb paclumpeHns gaHHO
Knaccudomnkaumm

naboparopHas pabora (2 yaca(oB)):

CBolicTBa OCHOBHbIX, KUCNOTHbIX, aMPOTEPHbBIX rnapokcnaos. CpenHne, KUCble, OCHOBHbIE COMN.
Tema 3. CtpoeHue aTtoma

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

PasBntue npeacrtaeneHnii o ctpoeHun atoma. CoBpeMeHHble npeactasneHms. CBoONCTBa aTOMOB.
naboparopHasi pabora (2 yaca(oB)):

KBaHTOBbIE YMCNA. SﬂeKTDOHbIe ¢oopMyIbl aTOMOB. npe,ﬂ,CKa3aHI/|e Hanbonee BEPOATHbIX cTeneHen
OKWUCJIEHNA 3JIEMEHTOB.

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

MeToabl BaneHTHbIX CBA3EW U MONeKynsipHbix opbTtaneit. Mmbpuansaumns. CBoMNCTBa KOBANEHTHOW
cBA3u. KpaTtHble CBA3MW.

naboparopHas pabora (2 4aca(oB)):

CocTaBneHune BaneHTHbIX CXeM MPOCTbIX Monekyn. MNpenckasaHne reoMeTpum 1 Tuna rubpuansaumm
L5t Monekyn , 06pa3oBaHHbIX HEMEPEXOAHbIMY 3lIEMEHTaMM.

Tema 5. UoHHasa, BopopoaHas, MeTannnyeckasa cBa3un. MexmMonekynsipHoe B3amumMonencTeme
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

MexmonekynspHas, BHyTPUMONEKYNSPHAsS 1 MeXaTtoMHas BOLOPOAHble CBA3W. [posiBneHune
BOLOPOAHON CBA3W B (OU3NKO-XMMUYECKUX CBOMCTBAxX BewecTB. OCOOEHHOCTM 3N1EMEHTOB,
obpasyowmx NpocTble BewecTsa - MeTannbl. OnucaHne MeTanM4eckor CBS3n Ha OCHOBE TEOPUH
MONEKYNAPHBLIX OpbuTanei.

naboparopHas pabora (2 4aca(oB)):

[MposiBneHne BOOOPOAHON CBA3M B PU3NKO-XMMUYECKUX CBONCTBAX BEWECTB ANMONb-ANMNONbHOE,
WHOYKUMOHHOE, ONCNEePCUOHHOE B3anmoaencTame. JJOHOPHO-akLEenTOpHOE MEXMONEKYNSAPHOE
B3auMooencraeme.

Tema 6. OCHOBHbIE CTPYKTYPHbIE TUMbl HEOPraHM4YeCKUX coeauHeHun
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

ATOMHbIE, KOBANEHTHbIE, NOHHbIE, KOopaonHauMnoHHbIe, OCTPOBHbIE PeLEeTKN. BoaMoxHble BapumaHThbl
Co4YJieHeHNs OKTasapundeckKnx n teTpasgpmndecknx egunHnL.

naboparopHasi pabora (2 4aca(oB)):

MpenckasaHus TUNOB PEWeTOK ONs BeWeCTB pasiMyHoi CTEXMOMETPUN
Tema 7. DHepreTMka XMMMYECKMUX NPOLLECCOB.

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

MNepBbii 3aKOH TepMoanHamMmku. Tennota, paboTa, BHYTPEHHSS SHePrus, aHTanbnms.3akoH lrecca.
TepmoanHamuyeckne Lnkibl. BTopoi 3akoH TepMOANHAMMKIN. DHTPONUS U CBOOO4HAS SHEPTMSI.

naboparopHas pabora (2 4aca(oB)):

MNpumMeHeHne 3akoHa Mecca B TepMoxuMun. BelumcneHne n3obapHo-M3oTepMmnyYeckoro noteHumana.
OnpepneneHne sHTanbNUM HENTpann3auumn CUNbHON KUCNOTbI.

Tema 8. Xumnyeckasa KMHeTUKa, XMMU4YeCcKoe paBHoBecue
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

["loMO- 1 reTeporeHHble peakummn. OCHOBHOWM NOCTYNaT XMMMUYECKON KNHETUKN. PakTopbl,
onpenensowme CKOpoCTb XMMNUYECKON peakumm .[1opanok n MonekynsapHocTb peakumu . Teopus
NepexonHOro COCTOsIHNS. B3anMocBs3b KOHCTaHTbI paBHOBeECUS U aHeprn 'mbbcea. MNpuHumn ne
WaTtenbe

naboparopHas pabora (2 yaca(oB)):

KTPOHHEBH
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TeMmnepatypHas 3aBUCMMOCTb CKOPOCTY peakummn. CMeleHne XMMm4eckoro paBHOBECUS
Tema 9. PactBOopbl. Coco6bl BbipaXeHUsi KOHLeHTpauun. PacTBopbl HE3NEKTPOJIMTOB
JNleKLMOoHHoe 3aHsiTne (2 4yaca(oB)):

PacTtBopeHne Kak oU3nKOo-XMMUYECKUIA NPOLIECC. VIBMEHEHWE SHTaNbNUN U SHTPOMMK NPW
pactBopeHun. ConbBaTtaums, conbeatbl. 0CObble CBONCTBA BOAbI Kak pacTeoputens. Hanbonee
pacnpoCcTpaHeHHbIe CNOCObbI BblpaXXeHMs KOHLEHTpaUMKM : MaccoBasi AoNs, NpoueHTHas
KOHUEHTPauus, MONSIPHOCTb, HOPManbHOCTb, MOMIANBHOCTb, MONbHAs fons. KonnuratueHble
CBOICTBA.

naboparopHas paborta (2 4aca(oB)):

B3anmMocBsa3b pas3nnyHbIX BblpaeHuin KOHUEHTpauun pacteopa. KonnuratueHble CBOMCTBA
pPacTBOPOB.

Tema 10. PaBHOBecusi B pacTBopax cnabbix anKTponutoB. CubHble 3NEKTPOSUTDI.
BopopoaHbiv nokasartens, MNP.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

CteneHb Anccoumnauum anekTponnTbe, oakTopsl, ee onpeaensiowwe. MNpacrasneHne o Teopun
CUIbHBIX 9N1eKTPONNTOB. KOHLIEHTpaLUMs NOHOB B pacTBOPE U akTMBHOCTb. 3aKoH pa3baBneHus
OcTtBanbna.Teopumn KUCNOT U OCHOBaHWIA. KOHCTaHTbl MOHM3aUMK KACNOT U OCHOBaHWiA. KoHcTaHTa
ouccoumaummn 1 MOHHoe npouseeneHne Boabl. BonopoaHolii nokasarens. MponaseneHve
pPacTBOPUMOCTH.

naboparopHasi pabora (2 4aca(oB)):

Orlpe,n.eneHme KOHCTaHTbI aMccoumaumm cnaboro ANneKTponnTa. l/I3MepeHme KNCNOTHOCTH
pacTeopoOB C NOMOLWbIO NHONKATOPOB

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

Monspuaytolwas cnocoHOCTb KAaTUOHOB M aHWOHOB. B3anmoaencteme KaTMOHOB U @HWOHOB C
MOJNeKynamm Boabl rmapaTHoin 06onoykin. PasnnyHble TUnbl TMAPONN3a, KOHCTaHTa rmaponnaa.

naboparopHas pabora (1 4aca(oB)):

OueHka cTeneHn rmaponuaa pasnmnyHbIX Conen.
Tema 12. Teopun KUCNOT U OCHOBAHUN
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Teopumn AppeHnyca, bpeHcTena, Jlykca-®nyna, conbBo-cuctem, Jibtonca. CocTosiHne NoHOB
BOL4OPOLA U r’MAPOKCUNIA B BOOHbBIX pacTBOpax.

naboparopHasi paborta (1 4aca(oB)):

BydepHble pacTBopbl. [Mpon3seneHne pacTBOPUMOCTY TPYAHOPACTBOPUMbIX 3NEKTPONNTOB.
Tema 13. OKMcnUTeNbHO-BOCCTAHOBUTE/IbHbIE peakLun

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

TunuyHble okMcnnTenu n BocctaHoBuTenu. MeTon anekTpoHHOro 6anaHca.

naboparopHasi pabora (1 4aca(oB)):

TVNUYHBIE OKMCNNTENbHO-BOCCTAHOBMTENBHbBIE PEAKLUN B pacTBOpaXx.

Tema 14. HanpaBneHue NpoTeKaHUs OKUC/TUTENIbHO-BOCCTAHOBUTENbHbIX peakLun.
JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

MonyaneMeHT 1 ranbBaHn4Yecknii anemeHT. CornaweHuns 06 n3MepeHnn aNeKTPOLHOro noTeHumnana.
HopManbHbIi BOOOPOLHbIA anekTpon. BoiBoa obwero ypaBHeHns HepHceTta. YacTHblid cnyyai
ypaBHeHns HepHcTa ong noteHuuana Metaninyeckoro anekTpona.
OKnCnUTENbHO-BOCCTAHOBUTENbHbBIA NOTEHUMan.

naboparopHas pabora (1 4aca(oB)):

OKnCnMTENbHO-BOCTAHOBUTENbHBIE U 9NEKTPOAHbIE NOTeHUManbl. 3asucumocTts 30C BOLOPOLHOIO
nonyaneMeHTa oT KUCNOTHOCTM pacTBopa. OueHka HanpasneHus NpoTekaHns
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX Peakuunii.

Tema 15. KomnnekcHble coeanHeHus

KTPOHHEBH
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NeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Onpegnenexuve noHaTUs "KoMnnekcHoe coeanHeHne." LieHTpanbHblA OH, LLEHTP KoopAuHauum,
BHYTPEHHSAS N BHEWHAA cdpepbl KOMMNekca, nMraHabl, eHTaTHOCTb NnuraHaa, KoopauHauMoHHoe
4ncno Komnnekcoobpasosatens. Tunbl nuraHnoB. HomeHknatypa nuraHaoB U KOMMIEKCHbIX
coenvHeHun. isomepust. Teopmum XMMNYECKON CBSA3MN B KOMMNEKCHbBIX COeAMHEHUSIX.

naboparopHasi pabora (1 4aca(oB)):

HazBaHusl KaTMOHHbIX, aHNOHHBIX, HENTPaNIbHbIX KOMMNIEKCOoB. Bo3MOXHbIE cnyyan nsomMepumn ons
KBaopaTHbIX, TETPA3APUYHECKNX U OKTasApUYEeCKMX KOMMNNEKCOB. PaccMoTpeHne CTpoeHus
KOMMMEKCHbIX COAMHEHMWI C NO3ULMM METOA0A BANIEHTHBIX CBSI3E U TEOPUM KPUCTANIMYECKOrO
nons.

Tema 16. PaBHOBecus B pacTBOpax KOMM/EKCHbIX COeauHeHun
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Jducoumaunsa KOMNAEKCHbIX COeANHEHWNI B pacTteope. CTynquaTaﬂ gccounauums BHyTpeHHeVI
cdoepbl. Ob6wwe 1 nocnenoBartesibHble KOHCTAHTbI HECTONKOCTU 1 YCTOVIHMBOCTM.

naboparopHas pabora (1 4aca(oB)):
KomnnekcHble COANHEHNS NEPEXOLHbIX 9NEMEHTOB.
Tema 17. O6LMe cBOMCTBA HEMETA//IOB
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

PacnonoxeHue HemeTannos B [epunoanyeckoi cucteme, 0COOHHOCTM 3NEKTPOHHbIX KOHAOMIypaLii.
Tunnyeckne 1 NOCTNEepPEXo4Hble 3NIEMEHTbI - HEMETaN bl

naboparopHas pabora (1 4aca(oB)):

TvnuyHble peakuun ranoreHoB, XanbkoreHoB, MHUKTOrEHOB.
Tema 18. O6Lwime cBONCTBA METaNNoB

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

PacnonoxeHne metannos B [Neprnoanyeckon cucteme, 0COOHHOCTM ANEKTPOHHBLIX KOHQUIYPaLWIA.
no6oyHbIX rpynn. MeTtannbl rnaeHbix U N060YHbIX rpynn. Otnnyuns 3d- n 4d-, 5d- anemeHToB.
NaHTaHonabl N akTUHOUAbI.

naboparopHas pabora (1 4aca(oB)):
COG,EI,VIHeHVISI MeTaNnoB rMaBHbIX U NOOOYHbIX rpynn

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

dopmbl
Hene- Bunobi
N Pasgen Ce- | ns caMoCTOSITeNIbHON ;ﬂpzé':';; 'ég':nngg’_'
AUCUUNMNJIUHDI MecTp| ceme paﬁorbl (B '-|acax) ATeNbHOM
cTpa CTYAEHTOB paGoTLl
Tema 1.
a noaroToeka goMallHero 3agaHus aomalu-
1 OcHOBHble 5 1 5 Lee
" |[NOHATNA N 3aKOHbI sanaHme
XUMUN
Tema 2. noaroToBka AOMalUHEro 3agaHus aomalu-
5 Knaccugomkauns 5 > 5 Lo
" |HeopraHmn4eckmx sanaHme
coeauHeHnn
noaroToBk mMaluHer HUSA -
Tema 3. CTpoeHe 0o4roToBka gomallHero 3ana aomalu
3. aToMa 5 3 2 Hee
3agaHue
Tema 4.
X noAroToeka goMallHero 3anaHus aomalu-
nMmnyeckas
4. CBS3b 5 4 2 Hee
MM6puomsaums. sanane
PervcTpaumnoHHblii Homep 6126019 OBAEKTPOHHBIH
Bi) YHUBEPCHTET

CTpaHV“J.a 9u3 18. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma ancumnnuubl "Xumna"; 03.05.01 ActpoHomus; Bypunosa E.A. , noueHT, A.H. (npodpeccop) Yesena B.B.

dopmbli
Hepe- Bunbi ]
N Paspen Ce- | na CaMOCTOSITe/IbHON ;‘pz&(:b l‘(:c::nzpcc;gs_l
ANCLUMMJINHDbI MecCTp| ceMme paﬁorbl (B l-|acax) ATeNbHO
cTpa CTYyA.EeHTOB pa6oTb
Tema 5. VloHHas,
B Has
0fopoAHas, MOAroToBKa OoOMallHero 3agaHus gomat-
5 MeTannmyeckas 5 5 5 Lee
" |cBA3N.
MexXMonekynsapHoe€ sanahne
B3ammoaencTene
Tema 6.
HOBHbI
Octo © MoaroToBka JomMallHero 3agaHus ngomaltu-
6 CTPYKTYPHbIE TUMbI 5 6 > Lee
" [HeopraHumndeckmx 3amaHne
coeauHeHNn
Tema 7.
ema MOAroToBKa OOMAallHero 3agaHus gomat-
v OHepreTuka 5 ~ 5 Hee
" IXMMnYyeckunx 3anaHe
NnpoLEeCcCoB.
Tema 8.
Xumnyeckas MOAroToBKa K KOHTPONbHOWM paboTe KOHTpONY-
8. [knHeTuka, 5 8 2 Has
XMMM4yeckoe paboTta
paBHoBecwue
Tema 9.
PacTBopbl.
Cnocobbl noaroToBka JOMALUHEro 3aaaHns gomatl-
9. [BbIpaxeHus 5 9 2 Hee
KOHLUEHTpaumm. 3ajaHue
PacTsopbl
HEeaNeKTPONMTOB
Tema 10.
PaBHOBecus B
pacTBopax cnabbix
SNKTPONTOB. MoaroToBka OoMallHero 3agaHus aomalu-
10.|CunbHble 5 10 2 Hee
SNEKTPONNTHI. 3ajaHue
BooopoaHbiit
nokasartenb, 1P.
y Tema 11. 5 y MOAroToBKa OOMAallHEero 3agaHus 3 ﬂgglam-
T "
Aponns 3ajaHue
Tema 12. Teopun MoaAroToBka OomMallHero 3agaHus aomailu-
12.[kncnot un 5 12 3 Hee
OCHOBaHUN 3agaHune
Tema 13.
ema 13 MOAroToBKa OOoMalHero 3agaHus gomat-
OkuncnutenbHo-
13 BOCCTaHOBMW- S 13 3 Hee
TeNbHble peakunm safaqne
PervucrpaumnoHHbIi HoMep 6126019 OBAEKTPOHHEH
Bl VHHBEPCHTET
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dopmbli
Hepe- Buab )
N Paspen Ce- | na CaMOCTOSITe/IbHON ;‘pz&(:b l‘(:c::dzpcc;gs_l
AUNCUUNNJIUHDI MecCTp| ceMme paﬁoTbl (B l-|acax) ATeNbHO
cTpa CTYyA.EeHTOB pa6oTh
Tema 14.
Hanpasnenun
anpasnetie noaroToBka AOMAalHEro 3agaHus nomalu-
14, POTEKAHNA 5 | 14 3 |nee
"lOKMCNNTENBHO- SR
BOCCTaHOBMU-
TeNbHbIX peakuni.
Tema 15. noaroToeka AomallHero 3afaHus JomMaul-
15.|KoMnnekcHble 5 15 3 Hee
coeanHeHns 3afaHve
Tema 16.
PaBHoBecus B noaroToBka AOMAaLHEro 3agaHuns nomalu-
16.|pacTBopax 5 16 3 Hee
KOMIMNEKCHbIX 3agaHue
coeauHeHNn
Tema 17. Obwwne NnoAroToBka AOMalHEro 3afaHus Jomalu-
17.|cBoiicTBa 5 17 3 Hee
HemeTannos 3afaHue
Tema 18. Obwwe NOAroToBKa K KOHTPO/bHON paboTe KOHTpOng-
18.|cBoicTBa 5 18 3 Has
MeTannos paboTta
Ntoro 44

5. O6bpa3oBartenbHble TEXHONOIUU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
YTteHne nekuuii No AaHHON ANCLMMNAVHE PEKOMEHAYETCS NPOBOANTL C UCMONb30BAHNEM
MYNbTUMEANAHbIX NPEe3eHTaUNA 1 4EMOHCTPALMOHHOIO 3KCNeprMEHTa.

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

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

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

BosHukHOBEHME xMuK Kak Hayku. Kpyr aBneHunin, onncbiBaeMblil XuMnen. ATOMHas runoTesa,
BNocneacTsum - Teopus. Bosapenus lNpycta n bepronne, nx BaXHOCTb Ona AanbHenwWwero passntuns
xumMun.Monb 1 sKkBuBaneHT. 3aKOH 9KkBMBaNEHTOB. Bbibop B kayecTBe 3TanOHOB YCTAHOBIEHHbIX
cornawleHneM onpeeneHHbiX Macc Boaopoaa v kucnopoaa.

Tema 2. Knaccudpumkaumsa HeopraHuyeckux coeguHeHUM
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

3aBNCUMOCTb 9KBUBANEHTHOM Maccbl OT CTEXMOMETPUN peakuun. Fa3oBble 3akoHbl. HoMeHknatypa
HeopraHM4ecknx CoeaNHEHNA. DKBMBANEHTbI KUCNOT, , OKCMOOB, CONei

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

KETPOHHBH
B_EPCHTET
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KpaTkas nctopus passutns npeactaBneHnin o ctpoeHun atoma. Mogenm TomcoHa n Pesepgpopaa.
MocTynatbl Bopa. CoBpeMeHHOEe onncaHne COCTOSHUS 9NeKTpoHa B atoMe, KBaHTOBbIE YuCna.
npasmna Kne4ykoBckoro. SnekTpoHHbIe doopMynbl anemeHToB 1- 6 nepuona. CTpykTtypa
Meprogunyeckoin cnctemol. CBONCTBA aTOMOB

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

MeTon BaneHTHbIX cBs3el. [JOHOPHO - akLenTopHoe B3anmoneinteme. Teopus rmbpuansaumm.
PacwmpeHHas Teopus rubpunansaumnm - Teopust OTTanknBaHUs 3NeKTPOHHbIX Nap BaNEHTHOM
obonoykn. KpatHocTb cBs3u. Curma-, nu-, aenbta- cea3n. JMnonbHble MOMEHTBI MONEKYIT.

Tema 5. NoHHasa, BopopoaHas, metannnyeckasa cBa3un. MexmMonekynspHoe B3amumonencreume
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

MexxmonekynspHas BHyTPMMONEKYNSPHAs 1 MeXaToOMHas BOAOPOAHbIE CBS3U. [posiBneHne
BOLOPOLHOIN CBSI3M B OM3NKO-XUMNYECKUX CBOMCTBaxX BewecTB. OCOBEHHOCTY 3N1EMEHTOB,
obpasytolwmx NpocTble BewecTsa - Metanibl. OnucaHne MeTannMyeckoin CBsi3anm Ha OCHOBE TEOPUM
MONEKYNSIPHbIX opbuTanei.

Tema 6. OCHOBHbIe CTPYKTYPHbIEe TUNbl HEOpraHN4Yeckux coeavHeHun
JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

MoneKkynsipHble, aTOMHble, KOBANEeHTHblE, MOHHblE peweTkn. OCTPOBHbIE, LIEMHbIE, CETYaTbIE,
TpexMepHble peweTkn. BoaMoxHble BapmaHTbl 06 beAMHEHUS TETPASAPUNYECKUX, KBAAPATHbIX 1
OKTa34PUYECKNX CTPYKTYPHbIX €ANHULL.

Tema 7. DHepreTuka XuMm4yecKux npoL,eccos.
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

MepBbii 3aKOH TepMoauHammku. TennoTa, paboTa, sHTanbnus. CtaHoapTHas aHTanbNMs
obpasoBaHusi, 3aKoH "ecca. BTopoil 3aKoH TepMoanHaMUKK. SHTponus 1 aHeprus Mbbca

Tema 8. XuMnueckasa KMHeTMKa, XMMU4YeCckoe paBHOBecue
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:

OCHOBHOI NOCTyNaT XMMMYECKON KMHETUKIN. MOonekynsapHOCTb 1 NOPSAOK peakunn. 3aBUCMMOCTb
KOHCTaHTbl CKOPOCTM OT TemnepaTtypsl. [paBuno BaHT-I opdpa, ypaBHeHne AppeHunyca. Teopus
NepexonHoro coctosHus. CsA3b n3aMeHeHns sHeprum Mmbbca B xooe peakumm 1 KOHCTaHTbI
pasHoBecus . MpuHuun ne LWaTenbe.

Tema 9. PactBopbl. Cnoco6bl BbipaXeHUsA KOHLLeHTpauun. PacTBOpbl HE3NEKTPOJIMTOB
HoMallHee 3afaHune , NpyMepHbIe BONPOCHI:

Bblpaervm Ond KOHUEeHTpaunn pacTtBOpPEHHOro BewecTsa . MaccoBas 004, NpoueHTHasA
KOHUEeHTpauunsd, MonspHas,MmondanbHas, 3KkBMBaneHTHasd KOHUEeHTpauun, MOJibHas OONA. PaCTBOpr
HEe3NeKTPOJZINTOB, KONNnratTnBHble CBOWCTBA.

Tema 10. PaBHOBecusi B pacTBopax cnabbix aNKTPOonuToB. CUbHbIEe 3NEKTPONUTLI.
BonopoaHbiv nokasarenb, MP.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

Cnabble 1 cunbHble aNeKTPoNuTbl. MI30ToHMYecKnin KoadodomumeHT. 3akoH pasbasneHus OcTeanbaa.
BonopogaHblih nokasaresnb

Tema 11. T'mpponus
JfoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

MoHATWe o0 cTeneHun rmaponmaa. Mmaponua, 0bycnoBneHHbIn B3aMMOLENCTBMEM KATUOHA C BOLOWA.
3aBrCMMOCTb CTEMEHM TMAPONN3a OT 3apsaa 1 pagunyca katuoHa. 'maponuns, 06yCnoBNEHHbI
B3aVMOLENCTBMEM aHMOHA C BOAOW. 3aBMCMMOCTb CTENEHM rMAPONM3a OT 3apsaa v paguyca
aHvoHa. M'maponua, obycnoBneHHbI B3aMOLENCTBEM U KATNOHA, MaHMOHA C BoAO.PasnnyHble
TUNbI TNOPONN3A.

Tema 12. Teopumn KMCNOT U OCHOBAHUN
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Teopumn AppeHnyca, bpeHcTena, Jlykca-®nyna, conbBo-cuctem, Jibtonca. CoctosHne NOHOB
BO4OPOAA U r’MAPOKCUIA B BOOHbBIX pacTBopax.

PerncrpaumnoHHblii Homep 6126019 DAEKTPOHHEH
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Tema 13. OKucnNUTENbHO-BOCCTAHOBUTEIbHbIE peakLum
noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

TununyHble okMcnnTenn n BocctaHoutenn. NMonbop KoahpULMEHTOB B
OKMCNUTENIbHO-BOCCTAHOBUTENbHbIX peakumsx METOL0M 3N1eKTPOHHOro banaHca.

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

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

Tema 15. KomnnekcHble coeanHeHus
JoMalwHee 3afaHune , NpUMepHble BONpPOCHI:

OCHOBHbIE MOHATUSA: LleHTpaﬂbeIIZ WOH, nuraHg, koopanHaumoHHas cpepa, KoopanHaumMoHHoe
4ymncno, O0eHTaTtHOCTb. HOMeHKﬂaTypa nmraHnooB, KATUOHHbIX, aHNOHHDbIX, HeVITpaﬂbeIX KOMIIEKCOB.

Tema 16. PaBHOBecuA B pacTBopax KOMNNEKCHbIX COe AUHEHUN
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

PaBHoBeCHKS B pacTBOpax KOMMNEKCHbIX coeanHeHuii. CTyneHyaToe komnnekcoobpasosaHue. Obwue
1 nocnenoBaTeNibHble KOHCTaHTbl YCTONYMBOCTM U HECTOMKOCTM.

Tema 17. O6Lwme cBONCTBa HEMeTaN0B
IoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

PacnonoxeHune HemeTannos B [Neproanyeckoi cucteMe, 0COBHHOCTY SNEKTPOHHbIX KOHGOUIypaLLMiA.
Tununyeckne n NOCTNEPEXOLHbIE NEMEHTbI - HEMETANbI.

Tema 18. O6bLiMe cBOMCTBa MeTannoB
KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

PacnonoxeHne metannos B [eprnoanyeckon cucteme, 0COOEHHOCTU INEKTPOHHbBIX KOHCPUrypauuii.
no6oyHbIX rpynn. MeTannsl rnaBHbix U No6o4HbIX rpynn. Otanyns 3d- u 4d-, 5d- anemMeHTOB.
NaHTaHouabl N aKTUHOUAbI.

UtoroBas cpopmMa KOHTpons
3ayerT (B 6 cemecTpe)

MpumMepHbIe BONPOCHI K 3a4eTy:
MpuMepbl 6UNETOB K KOHTPONbHBIM paboTam
KoHTponbHas € 1.

BapuaHT 1.

1. Hannwwute anekTpoHHY0 OOpMyIy 1 HA OCHOBaHMMW 3NEKTPOHHO-SI4EE4YHON CXEMbI OnpenenmTe
BO3MOXHbI€ BaNIeHTHOCTW 3neMeHTa €75.

2. Hanuwute peakumn nonyyeHns, Ha3BaHus 1 OOpPMynbl BCEX conelt, 06pasyowmxcs npu
B3ammogericteum rmgpokenaa tanma(lll) ¢ yronbHom kncnoTom.

3. OnpegenuTe, NOATBEPAMB PACHETOM, BO3MOXHO N npoTekanue npu 500 n 10000K cnenytoweir
peakuun:

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

[HO298 -206 -135 0 kOx/Monb

sll298 113 92 223 Ox/Monb rpaa

4. Kak BnusatoT nameHeHns T n P Ha paBHOBecKe peakuun, npueBegeHHon B 3 sonpoce ?

BapwaHT 2.

1. Hannwwute ANEKTPOHHY POpPMYNy 1 HA OCHOBaHUN SHGKTpOHHO-FI‘-IeeLlHOVI CXeMbl ornpenenute
BO3MOXHbI€ BaNIeHTHOCTUK 3NeMeHTa €52.

2. Hanuwwnte peakummn nonyyeHuns, Ha3BaHus U oopMynbl BCEX conert, obpasyrowmxcs npu
B3avmogerncTemm rugpokcuaa xpoma(lll) ¢ yronbHon kmcnoroi.
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3. Onpepennte, NOATBEPAUB PACHETOM, BO3MOXHO N nNpoTtekaHune npu 800 n 16000K cnegnyolen
peakuunu:

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

[H0298 0 -242 -1118 0 kOx/mMonb

sll298 27 189 152 131 Ox/monb rpan

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

BapuaHT 1.

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

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

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

4. "anbBaHNYECKUIA 3NEMEHT COCTOUT M3 CTAHAAPTHOrO ONIOBSAHHOIO 3N1eKTPOoAa U MELHOTO B
pacTteope cynbcpata meau(ll) ¢ koHueHtpaumen 0.0001 monb/n. Yemy pasHa 3C aTtoro anemeHTa ?.
CraHpapTHble NOTEHUManbl ONOBSAHHOMO M MELHOMO 3N1EKTPOLOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. Monbepute KOAPMULIMEHTHI METOAOM 3NIEKTPOHHOro 6anaHca.
K2UO4 + PH3 + HCIl = UCI2 + H3PO4 +...

BapwuaHr 2.

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

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

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

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

5. NMopbepunTe K03 PMLMEHTHI METOLOM 3NIEKTPOHHOro 6banaHca.
MnO2 + KCIO3 + KOH = K2MnO4 + KCI +...

NMPUMEPBI BUNTIETOB K 9K3AMEHY

@1

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 CTpyKTypa ypoBHS ¢ =5 B aToMe Bonbppama ?

A 5s25p65d4; b 5s25p25d4; B 5s05p35d8; I' 5s05p35d5513; [ 5s25p65d10.
3.1. Kakosa rubpuamsauns Fe3+ B coeanHernnmn H[FeCl4] ?

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

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

4. Ons peakumm 02 + 2802 [1 2503 Kp = 800 npu 5000C. Boluncnnte KoHLeHTpaumo 02, ecnu
N3BECTHO, 4TO KOHLUeHTpaumm SO2 n SO3 paBHbl 1 1 2 MONb/N COOTBETCTBEHHO.

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

5. B cucteme yctaHosunocb pasHosecue 203 [ 302, [H=290 kO x/mMonb. B KaKyto CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN TeMnepaTypbl ?

A He cmectutes; B 0 ; B [.
6. Kakos 3Hak G tasHus nbaa npu 263 K:
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A G>0: 6 1G=0; B 1G<0:?

7. Mpepnonaras aoMccoumaumio NonHoW, onpeaennTte, Npu Kakon Temnepatype bynet kKunetb
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; 4, [I (10/208)*(800/1000)*0,52+100.

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

A14;B513; B 10; T lig(36,5)+14; 1 19(36,5/10) 14.

9.1. MNpepnnonaras, 4T0 KOHUEHTpaunsa komnnekcHoro noHa [Co(NH3)6]3+ nameHsietcs kpanHe mano,
BblyMcNuTe KoHueHTpauunio NH3, nonyyarowerocs no nepeon CTyneHn guccoumaumm
(KycT.,6=2,5*104), B 0,1 M pacTtsope conwu.

A 1/(2,5104*0,1); 6 0,1/(2,5*104); B 0,1; I [0,1/(2,5*104)]1/2; O [1/(2,5*104*0,01)]1/2;

9.2. YeMy paBHO KOOPAMHALMOHHOE YMCNO KOMMIekcoobpasoBaTenst B KOMMIEKCHOM CONu
Ba[Ni(C204)2(NH3)2] ?

A2;64;B6;I 8; 1 10.

10. Komcc.cnabo 04HOOCHOBHOM KincnoTel paBHa 10-5. Beluncnute pH 0,1 H. pacTBopa aToi
KWUCNOTBHI.

A1;66;B3;I 8;14.

11. Boiyucnute 9C ranbBaHN4eCcKoro anemMeHTa cocrosiero n3 Fe-anektpona, norpy>XeHHoro B
0,01 M pacteop Fe(NO3)2 n Ag-anekTtpoaa, norpyxeHHoro s 0,001 M pactsop AgNOS3. EO(Fe2+/Fe)
=[10,44B; E0(Ag+/Ag) = +0,80B.

A +0,242: 5 +1,122: B [11,122; I - [l0,242: O +1,476.

12. PaccMoTpute OKUCINTENbHO-BOCCTAHOBUTENbHbIN Npouecc: H2S5203, HCIO 0 SO42|:|, S, cill.
YpaBHANTE OKUCUTENbHO-BOCCTAHOBUTENbHYIO peakumio U OTBETbTE Ha BOMPOCHI.

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

@2

1. Bbluncnute 3KBUBANEHT KUCNOTbI, ecnn 6 r Kncnotol cogepxunt 0,1 r Bogopoaa, cnocobHoro
3amewartbcs Ha metann ?

A 1/60; b 1/6; B 6; I 40; 11 60.

2. CKonbko anekTpoHOB Haxoamutcsa Ha 4f-noaypoBHe atoma naHtaHa ? A0;61;B7; 1 9; 1 11.
3.1. Kakos yron mexay cBsi3simu B monekyne AsBr3 (p3-HernbpuamnsosaHsbl) ?

A 450; 6 900; B 1090; I' 1200; [, 1800.

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

4. B paBHoBecHoW razoson cmecu PCI5 [ PCI3 + CI2 npu 2500C 1 202,6 klNa copgepxutca 40,7%
CI2 no o6bemy. Buiuncnutb napumnansHoe naeneHune PCI5.

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

5. B cucteme yctaHosunocb pasHosecue CO2(r) + H20(x) I H2CO3(p-p) . B kakyto CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN faBNeHns ?

A He cmecTuTCS; B I B 0.

6. B kakoM 13 cnenyowmx cnyvaeB peakumns HEOCYLECTBMMA NpK NObbIX TeMnepartypax:

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

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

2-oi4 pacTBop - 27,8 r HUTpogoeHona HOC6H4NO2 B 500 r aTunosoro cnvpta. Kakoii pacteop bynet
KuneTb npu 6onee BbICOKON TemnepaType ?

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

8. KoHueHTpauus cnaboii kucnotbl ysenuynsaetcs B 100 pas. Bo ckonbko pas yBenmuuntcs
(YyMeHbLINTCA) cTeneHb anccoumnaumnm KUCnoTbl ?
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All 8100 pa3; 60810 pas; Bl 810 pas; I [l B 100 pas; O He namenutcs.

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

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

I {[Cu(NH3)+][NH31}/[Cu(NH3)2+]; O [Cu(NH3)2+]/{[Cu(NH3)+][NH3]}.

9.2. Kakue 13 nepeymcneHHbIx MOHOB 6eCLBETHbI ?

A [Cu(NH3)2]+; B [CuF4]2l; B [CdCl4]2 [; I [FeCl4] [; O [Cu(NH3)4]2+.

10. Komcc.cnabo 04HOOCHOBHOM KncnoTel paesHa 10-4. Belamncnute pH 0,01 H. pacTBopa aToi
KWUCNOTBHI.

A3;b64;B5;I6;07.

11. Boiyucnute 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) = []0,238. A +1,730; 6 11,730; B[1,152; I +1,152; [ +1,818.
12. PaccMoTpuUTE OKUCTIUTENBHO-BOCCTAHOBUTENbHBIN MpoLiecc: Fe304, HNO3 [ Fe3+, NO.
YpaBHANTE OKUCNNTENIbHO-BOCCTAHOBUTENbHYIO PeakLumio 1 OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HNO3 yyacteyet B peakuumn ? A1; 6 3; B 9; I 14; [1 28.
2) Ckonbko Boabl obpasyetcs ? A1; b6 3;B9; " 14; [ 28.
3) YeMmy paseH akBuBaneHT okucnutena ? A 63/3; b 63*11; B 63; [ 232; [1 232/3.

7.1. OcHOBHas nuTeparypa:

1. .KopoeuH H.B. n gp. Obwas xummns. Teopust n 3agaqm [SneKTpoHHbI pecypc]: y4ebHoe nocobue. -
CI6.: NaHb, 2014. - 496 c. - Pexum pgoctyna: http://e.lanbook.com/books/element.php?pli1_id=51723

2. OcHOBbI XMMUKM [OnekTpoHHbIA pecypc]: Yuebnuk / B.I'. MBaHos, O.H. Nesa. - M.: KYPC: HAL
NH®DPA-M, 2014. - 560 c. - Pexum goctyna:

http://znanium.com/bookread.php?book=421658

7.2. JlononHuTenbHasa nuteparypa:

1. Xummns Boabl U MUKpobronorust [nekTpoHHbIl pecypc]: yuebHuk / A.J1. Mieyatos, B.U. Manos. -
M.: UHD®PA-M, 2006. - 218 c. - Pexxum goctyna:

http://znanium.com/go.php?id=99428

2. AMupos, P. P. HeopraHunyeckas xumns [TeKCT: aNeKTPOHHbIA pecypc]: KoHCcnekT nekunin / P. P.
AmunpoB; M-Bo obpasoBaHus n Haykm Poc. denepaunn, PrAQY BINO 'KasaH. (Mpueonx.) denep.
yH-T', XuM. nH-T M. A. M. bytneposa, Kad. HeopraH. xumuu. - KazaHb: KazaHckuin goefepasnbHblii
yHusepcuteT, 2013. - Y. 1. [TeKkCT: aneKTPOHHbIN pecypc]. - ONeKTPOoHHbIe AaHHble (1 dhain: 5,68
M6). - (KasaHb: KPY, 2013). - 3arn. ¢ akpaHa. - [ns 1-ro cemectpa. - Pexum noctyna: Tonbko Ans
cTyneHToB n cotpyaHukos KA®Y. - URL: http:/libweb.kpfu.ru/ebooks/07_052_kl-000409.pdf

3. TecToBble 3a4aHNSA NO HEOPraHNYECKNA XUMUN [TEKCT: 3NEKTPOHHbIA pecypc]: aneKTpoHHOEe
y4yebHoe nocobue ons ctyneHToB 1 kypca / KazaH. roc. yH-T, XuM. nH-T uM. A. M. bByTtnepoBa; cocT.:
npodp. KO. N. CanbHukos, npodp. ®. B. [esartos, nou. 3. A. Canpbikosa, 0. N. 3aBkuHa. -
OnekTpoHHble aaHHble (1 goain: 0,62 M6). - (KasaHb: KDY, 2009). - 3arn. ¢ akpaHa. - ns 1-ro
Kypca. - Pexum goctyna: oTkpbiThii. - URL:
http://lioweb.kpfu.ru/ebooks/07-ICH/07_52_2009_000077.pdf

4. Ynaxosuy, H. A. HeopraHnyeckas xuMus [TeKCT: aNeKTPOHHbIA pecypc]: KOHCNekT nekunin / H. A.
Ynaxosuy, M. IN. KytbipeBa, A. P. lNataynuHa; M-Bo obpa3soBaHus n Haykm PP, dIAQY BI1O 'KasaH.
(Mpusonx.) penep. yH-T', XuM. nH-T nm. A. M. Bytneposa, kady. HeopraH. xumun. - (KasaHb: KOY,
2014 . - Y. 2: XuMunsa aneMeHTOB [TEKCT: 3NeKTPOHHbIN pecypc]. - DNEeKTPOHHbIE faHHble (1 doann:
0,7 M6). - (KazaHnb: KDY, 2014). - 3arn. ¢ akpaHa. - [nsa 2-ro cemectpa 1-ro kypca. - Bbix. aaH.
opur. ney. naa.: Kasaxb, 2013. - Pexum goctyna: oTkpbiTbin. - URL:
http://lioweb.kpfu.ru/ebooks/07-ICH/07_52_AS5kI-000762.pdf
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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 xumus. YuebHole matepumansl - http://www.chem.msu.su/rus/teaching/inorg.html
Obwas xumnga H.J1. I'nuHka - http://www.for-stydents.ru/himiya/uchebniki/obschaya-himiya.html

YyebHble Mmatepuanbl No XUMUK -
http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10kI

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "Xumng" npegnonaraet UCNONb30BaHME cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

Nekunn No gUCLMNIMHE NPOBOASTCS B ayAUTOPUN, OCHAWEHHOA MyNbTUMEONAHLIM MPOEKTOPOM,
npenapaTUBHbLIM CTOSIOM U CUCTEMOW BEHTUNSALMM (ANS NoKa3a AEMOHCTPALUNOHHOMO 3KCMNepPUMEHTA).
B ayomTtopum umetotcs Heobxoaumble y4ebHo-HarnsaHble nocobus - MNepuoaunyeckas tabnuua ..
MeHaeneesa, psag HanpPsXXeHuin Metannos, Tabnuua pacTBOPMMOCTY CONEN.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @IOC BIO un yyebHbIM NnaHom no
cneumanbHocTn: 03.05.01 "AcTpoHomuns" 1 cneunann3aumm He NPeayCMOTPEHO .
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