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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Mporpammy ovcumnnuHbl paspabotan(a)(1) 3aBenytowmii kadenpoi, o.H. (npogpeccop) Amnpos P.P.
Kadbenpa HeopraHmnyeckom xumum Xvmnyeckuinm nHctutyT um. A.M. byTtneposa ,
Rustem.Amirov@kpfu.ru ; npodeccop, a.H. (npodeccop) Ynaxosud H.A. Kadpenpa HeopraHn4eckonm
xumMmnn Xumudecknii nHCTUTyT M. A.M. Bytneposa , Nikolay.Ulakhovich@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHMs ancumnnuHbl "HeopraHuyeckas Xxumns" aBnaioTCs: 0OPMMpPOBaHNe y CTyAEHTOB
MOHSTUIA O TEOPETUYECKNX OCHOBAX 3TOIN HAay4YHOIN ANCUMMNNHBI, €€ 0COOEHHOCTSIX, CBA3W C APYrMMu
Haykamu 1 ee npakTuyeckom 3Ha4numocTn. B pesynbtate 0CBOEHUS OaHHOWM OUCUUMIVHBI LONMXHbI
6bITb CPOPMMPOBaHbI COBPEMEHHbIE MPEeACTABNEHUS O CTPOEHUN aTOMa U XMMUYECKOW CBSI3U.
Obyyatowmecs 4ONXKHbI NOAYYNTb NpeacTaBneHme 06 sHepreTuke N KMHETUKE XMMUYECKNX
NnpoLLeCcCoB, TEOPETUYECKNX OCHOBAX OKUC/INTENbHO-BOCCTAHOBUTENbHbIX peakunim n XmumMmnm
KOMMIEKCHbIX COeaNHEHNIA, 06 OCHOBHbIX 3aKOHOMEPHOCTSIX MPOTEKaHMS peakumnii B pactsopax. Ha
OCHOBE MOJNy4YeHHbIX TEOPETUYECKUX NPELCTaBNEeHNn 0byyatoWwmecst LONXHbl YMETb aHaNN3npPoBaThb
CBOWCTBA 3NEMEHTOB U UX COeANHEHUIA, MONYYNTb HaBbIK MPOrHO3MPOBaHNSA CTPOEHUS N CBONCTB
NPOCTbIX M KOMMNIEKCHbIX COeaNHEHWIA.

OucumnnuHa sBnsieTcs 6a30BO B XMMUYECKOM 06pasoBaHmu.

2. MecTo OUCLMMN/NHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yyebHas aucuunnmHa BkntodeHa B pasgen " C3.6.1 MNMpodpeccnoHanbHbIiA" OCHOBHOM
obpasoBaTtebHol nporpammbl 020201.65 dyHOameHTanbHas 1 NpukKnagHas XMMUs 1 0THOCUTCS K
6a3oBoii (obwenpodoeccmnoHanbHoit) yactn. OceamBaeTtcst Ha 1 kypce, 1, 2 cemecTpbl.

OucumnnnHa "HeopraHuyeckas xummsa" otHocuTcs K pasaeny C3 npogpeccroHanbHOro umkna
y4yebHOro nnaHa, CooepXuT ABa OCHOBHbIX B3aUMOCBSA3aHHbIX pasgena: "TeopeTnyeckmne OCHOBbI
HeopraHm4yeckom xuMmnn" n "XuMmns sneMeHToB", 1 ABNSETCA PyHAAMEHTOM ANS U3YHEeHUS
CTyOeHTaMun B JanbHeNWeMm TeopeTnyecKnx OCHOB NPOYNX XMMUYeCcKnx Hayk. JducuunnmHa naet
CTyOEHTYy NpeLcTaBneHne 06 0bwmux NOHATUAX N 3aKOHAxX XMW, COBPEMEHHbIX NPELCTABNEHNSX O
CTPOEHMM aToMa 1 XMMUYECKOIN CBA3WN, YrnybnseT n pacwmpseTt no3HaHus oby4yaemblx B SHEPreTuke
N KUHETUKEe XMMNYECKNX NpoLeccoB, 3HAKOMUT C BBEOEHNEM B TEOPUIO PacTBOPOB,
OKNCNUTENbHO-BOCCTAHOBUTENbHbIX PeakLMii, XUMUW KOMMNEKCHbIX COeANHEHWI. DTa 4acTb SBNSETCS
PyHOAMEHTOM AJ15 XapakTEPUCTUKN SNEMEHTOB, 3HAYMTENBHO PACLLMPAS U yriybnas 3HaHuS,
nony4eHHble B X04e WKONbHOro Kypca. B pamkax gucumnnunHbl "HeopraHnyeckas xmmmsa" takoe
NOCTPOEHVEe MaTeprana no3BonseT Ha bonee BLICOKOM YPOBHE Npocnexunsatb obwme
3aKOHOMEPHOCTM BO B3aMMOCBSA3M "COCTaB - CTPOEHME - peakumMoHHas CnocobHOCTL",
NPOrHO3MpoBaTb CBONCTBA 3N1EMEHTOB M UX COEOVHEHN.

[ns ycnewHoro ocsBoeHns gucuunnuHel "HeopraHnyeckas xmMmsa" CTy4eHTbl JOMXHbl UMETb
npeacTaBneHne 06 OCHOBHbIX TUMAax peakuuii, UCNob3yeMbIX B XMMUW, NMONYYEHHbIE B XO4€e N3Y4eHns
WKONbHOrO Kypca XUMuu, OOMXHbl 3HaTb OCHOBHbIE MOHATUSA N 3aKOHbI OU3NKN U BlageTb
OCHOBHbIMW NpYEeMaMn MaTeMaTUYeCKnUX pacyeTos.

MonyyeHHble NPy OCBOEHUN ONCLMMNINHBI 3HAHWS 0bneryalT 0CBOeHME Kak 6a30BbiX KypcoB
"AHanntnyeckas xumus", "OpraHmyeckas xumns", "dunsunydeckas xmmMmsa", Tak 1 NPogpeccroHanbHbIX
ANCUMMNIMH "XNMUSA KOMNAEKCHbBIX coeanHeHn", "XnuMums pactsopos”, "XuMniecknii aHanums:
METOO0N0rnsa N COBPEMEHHOe cocTosiHme", "BruoHeopraHnyeckas xumus", - "CynpamonekynspHas
HeopraHunyeckas xmmus", "XumMus TBepaoro tena" u opyrvx Kypcos no Bbibopy BapnaTMBHON YacTtu
y4yebHoro nnaHa.

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

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMUPYIOTCS Cneayowme KOMNeTEHUUN:
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Pacwmndpposka
npuobpeTaeMoi KOMNeTeHL NN
BnafeeT COBPEMEHHbLIMM KOMMbIOTEPHBIMU TEXHONOMUSIMM,
AK-10 NpUMeHsieMbiMU Npu 06paboTke Pe3ynbTaTtoB Hay4YHbIX
3KCnepuMeHTOB 1 cbope, 06paboTke, XpaHeHU 1 nepesayn

Lncpp komneteHLUN

npogeccrnoHanbHbI
(KOF:AH%DTGHHMM) © NHGpopMaLnn Npu NPOBEAEHUN CAMOCTOATENbHBIX HAY4YHbIX
nccnenoBaHuin, ceo6o4HO BNageeT UMM Npu NpoBeaeHNM
CaMOCTOSATENbHbIX HAy4YHbIX UCCNEeO0BaHUN;
3HaeT OCHOBbI TEOPUN oyHOAMEHTaNbHbIX Pa3aenoB XMMUn
MK-11 (Mpexae Bcero HeopraHN4YeCckom, aHanNTUY4ECKOM,
(npodbeccmoHanbHble opraHnyeckom, onanyeckom, XMMnMmM BblICOKOMONEKYNAPHbIX
KOMneTeHuunn) COEONHEHUNI, XM BUONOrNYECKUX 0O BEKTOB, XMMUYECKOW
TEXHONOMNW);
MK-12 yMeeT NPUMEHSITb OCHOBHbIE 3aKOHbl XMUK Npn 06CyXOeHUN
(npodhbeccmoHanbHble NONYyYEHHbIX Pe3yNbTaToB, B TOM YUCNE C MPUBIEYEHNEM
KoMMeTeHuunn) NHGOPMAaUMNOHHbBIX 6a3 OaHHbIX;
MK-13 BnaneeT HaBblkaMN XMMUYECKOro 9KCMepruMeHTa, OCHOBHbIMU
(npodbeccmoHanbHble CUHTETMYECKMMWN N aHANUTMYECKMMN METOOAMM MONYHEeHNA 1
KOMMeTeHuunn) nccnenoBaHnsa XMMNYECKNX BEWECTB U peakunii;
MK-15 BnageeTt MeToaamm permctpaunm n obpaboTtkm pe3ynbtaTtoB
(MpOCpecCroHanbHbIe XMIMUYECKUX 3KCre F|/|)MeHTop|3' ' i
KOMMeTeHuunn) P ’
AK-16 NoHMMaeT HeobxoanMocTb Be3onacHoro obpalleHuns ¢
XMIMUYECKMMWN Matepmanamm C y4eToM nx onsnyeckmx um
(npodbeccmoHanbHble ec arepnanamin ¢ yuero cpuauec
XMMNYECKMX CBOMCTB, CMOCOOEH NPOBOANTb OLIEHKY BO3MOXHbIX
KOMMNeTeHuunm) .
PUCKOB;
MK-17 crnocobeH Ha Hay4HOI OCHOBE OpraHn30BaTb CBOW TpyA,
MOCTOSATENbH HUT %
(Tpopeccuoranoie [CAHOCTOMIETLNC aleHuL peaylrarl choeh demrenbocny
KOMNeTeHLmm) P :

cdoepe NpoBeneHNSA HaY4YHbIX UCCNenOBaHNN;

MK-18 yMeeT aHann3npoBaTb Hay4Hylo NUTepaTypy ¢ Luenbio Bolbopa
HanpasneHNs U MeToI0B, NPUMEHSIEMbIX B UCCIeA0BaHUN Mo

npodeccuoHanbHble y
(K o?nnch eHLIMM) TeMe OUNIOMHOM paboTbl, cnocobeH caMoCTOSITENBHO
COCTaBNsATb NMNaH NccnenoBaHuns;
MK-19 6
(NDOIECCHOHATbHbIE cnocobeH aHann3npoBaTb NONyYeHHble pe3ynbTarthl, AenaTb
KOMMETEHLM) HeobxoaMMble BbIBOIbI 1 OOPMYNMPOBaTh NPELNOXEHNS;
k-2 NOHUMAET POosfib ECTECTBEHHbIX HAyK (XMMUK B TOM YUCNE) B
npodpeccuoHarnbHble
(KOT/II'I%)TGHLI,VIVI) BblpaboTke Hay4YHOr0 MMPOBO33PEHNS;
MMeeT OnbIT NPOCECCUOHANBHOMO Y4acTMs B Hay4HbIX
MK-20 ONCKYCCUSIX, YMeeT NpeacTaBnaTb NONyYeHHbIE B
npodpeccuoHanbHble nccnenoBaHusx pesynbtatbl B BUAE OTYETOB M Hay4YHbIX
3 y
KOoMMeTeHuunn) nybnukauuii (cTeHaoBble 4oknanbl, pedepatbl U cTaTby B
NepUoANYECKON HAaYy4YHON nevartu);
(POCHECCMOHANbHbIE cnocobeH onpenensitb U aHanNM3npoBaTtb NPobnemsbl,
KOMMETEHLINM) NAaHMPOBaTb CTPATENMIO UX PELIEHUNS;
MK-22 BnafeeT OCHOBaMM [eM0BOro obleHns, UMeeT HaBbIKK
npodpeccuoHanbHble MEX/IMYHOCTHbIX OTHOLEHWIA 1 cnocobeH paboTtaTb B Hay4YHOM
y
KOMMNeTeHuunm) KONNEKTMBE;
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
3HaeT OCHOBHbIE 3Tarbl 1 3aKOHOMEPHOCTN PasBUTUS
AK-5 XUMUYECKON Hayku, UMeeT NpeacTaBneHms o0 CucTeme
HOAMEHTaNbHbIX XMMUYECKMX MOHATMIA N METOA0NIOMMYECKIMX
(npodhbeccmoHanbHble pyHHameHTa ec o eTofonorniec
KOMNETEHLIN) aCMeKToB X1MUM, OOPM 1 METOLI0B Hay4HOrO MO3HAHNA, X
ponu B 0bweobpasoBaTenbHOi NPOdEeCcCnoHanbHOM
MNOArOTOBKE XMMMVKOB;
MnK-9
(npodbeccmoHanbHble
KOMreTeHuunn)

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

3HaTb: 06wWMe 3aKOHOMEPHOCTM NPOTEKAHMS XMMUYECKUX peakLnii B pacTBopax 1 TBepLoi dhase,
OCHOBbI XUMUYECKOI TEPMOANHAMMKUN Y KUHETUKMN.

2. DONIXEH yMeTb:

YMeTb: NPUMEHSATb TEOPETMNYECKNE 3HAHNS O CTPOEHNN, UBMEHEHUN COCTaBa N peakLNOHHOM
CMocobHOCTM pearnpyowmx BeWeCTB ANs NpeackasaHnst 0cobeHHOCTEN NpoTekaHms peakLumii,
cocTaBa, CTPOEHUS U CBOMCTB NPOAYKTOB; NONb30BaTbhCs [leprnoanyeckom CUCTeMON.

3. DONXEH BnaneThb:

BnaneTb HaBblKaMu XMMMUYECKOrO 9KCMEePUMEHTa C Y4ETOM NpaBun TeXHMKN 6e30MacHOCTU Npu
MCMONb30BaHNM XUMUYECKMX PEaKTMBOB, aHann3a pesynbTaToB OMbITOB Y POPMYNINPOBAHMS
060CHOBaHHbIX BbIBOLOB.

BnapneHve 0CHOBHbIMU 3aKOHaMU 06LEN XMMUW, FOTOBHOCTb UHTEPNPEnMpoBaTh 3aKOHOMEPHOCTY B
N3MEHEHUN CBOMCTB 3NIEMEHTOB B CBSI3N C MX 3NIEKTPOHHbBIM CTPOEHUEM (NONOXEHNEM B
NepMoanNyecKoi cucTeme). NPOrHO3NPoBaTh CBOVCTBA BEWECTB Ha NpUMepe 0AHOTUMHBIX
coeaunHeHui, CnocoBHOCTL aHaNM3NpPoBaTh peay/bTaTthl SKCNepuMeHTa u genatb 060CHOBaHHbIe
MPOrHOCTUYECKME BbIBOIbI.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns

Obwas Tpya0eMKOCTb AUCLMINIMHBI cocTaBnseT 17 3a4eTHbix(ble) eanHunu(bl) 612 yaca(os).

dopMa NPOMEXYTOYHOrO KOHTPONSA AMCUUNANHBI 3a4ET M 9K3aMeH B 1 ceMecTpe; 3a4eT N 3Kk3aMeH BO
2 cemecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TeMmaTuyeckuin nnaH AUCUUNINHbI/MOAOYNA

PernctpaumnoHHbii Homep 7 3AEK
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Buabl n yachbl
Pasgen ayauTopHow paborbl,
Hepens UX TPYAOEMKOCTb Tekywiume coopmbl
'D'":n%";lr;,lv;:"b'/ CeMecTPcemectpa (B yacax) KOHTpONsi
Nex ““I'IpaKmqecmeHaéopaToprle
u 3aHATUA paborbl

Tema 1. Tema:

BeeneHne B obwuii

KypC AMCUMMANHBI nomatHee

. |"HeopraHuyeckas 1 1 4 0 6 3apaHve

xumung" (HX).

JlokBaHTOBbIE TEOPUU

CTPOEHMS aToMa.

Tema 2. Tema:

KBaHTOBO-XMMMYeckoe

onucaHne CTPOeHNS

atoma. CTpoeHue 1 5 4 0 6 ggz::lmf ©
" |9NEeKTPOHHbIX 060NOYEK.

MNepnoanyeckue

CBOWCTBaA aTtOMOB

Tema 3. Tema:

[Nepunoanyeckue

CBOWCTBa COEOVNHEHUIA. 1 4 I'II/IngeHHaSI

- |Bsenenve & 3 0 6 pabota
COBpPEMEHHbIE TEOPUN
XUMUYECKOWN CBA3N.

Tema 4. Tema: Meton nomMauwHee
BaJIEHTHbIX CBA3EMN. 1 4 4 0 6 3anaHme

" IMeTo MONEKyNspHbIX

opbuTtanei.

Tema 5. Tema:

MexmMonekynsipHble gggg':: HHaA
B3aMMOOEeNCTBUS.

" |ArperaTHble COCTOSHUSA 1 5 4 0 6 K(;I%‘{)PrgﬂbHaﬂ
BewecTea. Teepaoe P
COCTOSIHME BellecTBa
Tema 6. Tema: NMCbMeHHas

. Xummnyeckas 1 6 4 0 6 paboTta
TepMoanHammKa
Tema 7. Tema:

Xumiieckoe 1 7 4 0 6 |oanatme

" |paBHOBeCKE. KuHeTuka
XUMUYECKUX peakumm
Tema 8. Tema: Xungkoe nomMawHee
COCTOSIHME BeLLecTBa. 1 8 4 0 6 sananme

" |O6wwue cBolicTBa
pacTBOpPOB.

Tema 9. Tema:
KonnuratmeHble JomalHee

. |cBOICTBA PaCcTBOPOB. 1 9 4 0 6 3apaHve
CunbHble 1 cnabble
9NEKTPONNTHI.
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI

Tema 10. Tema: Teopuu nomatuiHee
10.|[KUCnoT 1 OCHOBAHWUIA. 1 10 4 0 6 3apaHve

Peakuuun B pacteopax

Tema 11. Tema:

KomnnekcHble

coeaMHEHNS. KOHTpONbHas
11.|TepmoamHammka v 1 11 4 0 6 pabota

KMHeTMKa peakuunm c

y4acTUEM KOMMIEKCHbIX

coeonHEeHN

Tema 12. Tema: Teopuu

TPOEHNS KOMMIEKCHbIX

cTpoe omrnexke noMallHee

COeaVNHEHNN.
12. OKMCNUTENbHO-BOCCTAH( B|/|T1eanb|e1 2 4 0 7 3afaHne

peakumn (OCHOBHble
NOHATUS).

Tema 13. Tema:
ONeKTpoaHble nomauHee
13.[noTeHumanbi. 1 13 4 0 7 3amaHue
XuMmyeckne NCTOYHMKMN
TOKA.

Tema 14. Tema:
Inektponuna. Kopposus.
MNepuwoaunyecknin 3aKoH

v obwue JomaliHee
14'3aKOHOMepHOCTM 1 14 4 0 7 3amaHue

N3MEHEHNS CBOUCTB

coelnHeHnn

Tema 15. Tema: JomaulHee
15.|"anoreHbl n nx 1 15 4 0 7 3amaHue

coeanHeHuns

Tema 16. Tema:

Kucnopopg n ero nomatuiHee
16.|/coegnHeHuns. 1 17 4 0 7 3amaHue

XanbKoreHbl 1 nx

coeanHeHns

Tema 17. Tema: AzoTt un AVCLMEHHAS
17.|EM0 COCLAMHEHIA. 1 18 4 0 7 pa6orta

[MHUKTOreHbl u nx

coeanHeHus

Tema 18. Tema:

Bonoopon v ero KOHTPOSbHAas
18.|coeanHenuns. Yrnepogq, 1 18 4 0 6 paboTta

KPEMHUI, repMaHuni n
nx coeguHeHus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 7 ns 58. 111 yHlf[
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 19. Tema:
MeTtannbl B
nepnoan4yeckomu
19 [cucTewme.
‘IMeTannuyeckas cBa3b.
30HHas Teopus
MeTanIn4yeckKunx
KpUCTannos.

Tema 20. Tema:
PU3NKO-XMMUNYECKUI
aHanus. Pasbop
KOHKPETHOWN cUTyauunu:
?lMocTpoeHne
Junarpamm rnnaskocTu
OBYXKOMMOHEHTHbIX
cuctem?.

Tema 21.

51 Tema:lleno4yHble n
WEeno4YHO3EeMENbHbIE

mMeTannbl.

Tema 22. Tema: Xumus
d-anemeHTOB. ObOLWMe IoMallHee
22.|3aKOHOMepHOCTH. 2 4 2 0 6 3apaHve

CrteneHun oknucneHums.
KomnnekcoobpasoBaHue.

Tema 23. Tema:
CkaHnonia, nttpuin, nomatuiHee
23.|naHTaH. 2 5 2 0 6 3ajaHue
PenkosemenbHble
3NIEMEHTBI.

Tema 24. Tema: TutaH,
LMPKOHWIA, radoHUIA N nX
coeanHeHuns. Aka- n
rMOPOKCOKOMMEKCHI.

Tema 25. Tema:
Bananwnin, HMobuia,
TaHTan.
o5 3ononncoeonHeHns
BaHaOMs: 3aBUCUMOCTb
cocrtasa oT pH.
ConocTtaBnexnmne
[penoKC-CBOWUCTB.

Tema 26. Tema: Xpom,
MonmbaeH, Bonbgpam. nomatHee
26./0Okemnabl, rmgpokcuabl, 2 8 2 0 6 3apaHue

Kncnotbl. KoMnnekcHble
coeaunHeHns xpoma (LL).

JomalHee
2 1 2 0 6 3agaHue

JomMallHee

20. 2 2 2 0 6 3aJaHune

JomallHee
2 3 2 0 6 3agaHue

NnMCbMEHHas

24, 2 6 2 0 6 paboTta

NMMCbMEHHas
2 7 2 0 6 paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 8 n3 58. 111 yHlf[
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.

(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

27.

Tema 27. Tema:
MapraHeu, TexHeunn,
peHwnii. ConcTea
coeauHeHnin mapraHua
C pasnnyHbIMK
CTENEHSAMN OKUCNEHMS.
3aBMCMMOCTb
noteHumana ot pH.

JomalHee
3adaHune

28.

Tema 28. Tema:
Xeneso, kobanbT,
Hukenb. KomnnekcHble
COedNHEHUS:
YCTOMYNBOCTb,
9HepreTnyeckue
anarpammbl. Ponb B
6uonornyecknx
npoueccax

10

MMCbMEHHas
paboTta

29.

Tema 29. Tema:
MeTtannbl NnaTMHOBOW
rpynnbl. KnHetunyeckas
WHEPTHOCTb.
KoMnnekcHble
COENHEHNS: N30MEPUS,

adopekT

TPaHC-BJINAHNA.

11

JomallHee
3adaHune

30.

Tema 30. Tema: Menp,
cepebpo, 3010T0.
JucnponopunoHnposaH
coeauHeHnin M(l).
CoennHeHusa meam (IM).
dopmbl
KOOpAUHALUNOHHOIO
nonuagpa.

12

MMCbMEHHas
paboTta

31.

Tema 31. Pasbop
KOHKPETHOWN CMTyaunn:
?PacwenneHue
d-ypoBH#
KpUCTanan4eckmm
nonem pasHou
cUMMeTpUn?.

13

JomMallHee
3adaHune

32.

Tema 32. Tema: Xumus
f-anemeHTOoB.
CemeincTBo
NaHTaHWOOB.
JlaHTaHnpgHoe cxarue.
CemelncTBO akTUHUOOB.
TpaHcypaHoBble
9NEeMEHTHI.

14

JomMallHee
3agaHune

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaunoHHbIn Homep 7
CtpaHnua 9 n3 58.
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Buabl v yachbl
Pasnen ayauTopHon paboTbl,
Hepnens MUX TPYH0EeMKOCTb TekyLme dopmbl
" nulc\:n%“nmv:lbl/ (CoMeCTPcemectpa (B yacax) ‘{(ompﬁmp
i Nex ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 33. Tema: Nannun,
VHONA, TanInn. HovalHes
MocTnepexoaHble
33-\etannbl. Bropudas 2 15 2 0 6 3afaque
nepuoany4yHoCTb.
Tema 34. Tema: bop n ovalHee
anoMuHui. ['mopuabl,
34. oKCuabl, TMOPOKCUAbI. 2 16 2 0 6 3agaHne
BopHas kucnora
Tema 35. Tema:
NHepTHble rasbl.
KOHTpONbHas
dTopunabl KCEHOHA U
35. KPUMTOHA. 2 17 2 0 6 paboTta
TpexueHTpoBble
opbuTtanu
Tema . Itorosas 1 0 0 0 2:32':%
goopma KOHTpons
Tema . NIToroeas 5 0 9 0 ggizr:leH
goopma KOHTpons
Ntoro 106 0 218

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. Tema: BeegeHue B 06wun Kypc aucumnnmHbl "HeopraHnyeckas xumums" (HX).
JloKkBaHTOBble TEOPUM CTPOEHUSA aToOMa.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OcHoBHble NoHATUA xumMnn. AToM. Monekyna. XuMn4eckunin anemeHT. MI30TonHbIN cocTas
XMIMUYECKMX 3/1EMEHTOB. [1pOCTOE N CNOXHOE BEWECTBO. XUMNYECKNIA 9KBUBANEHT. ArperatHoe
COCTOSIHME BelecTBa. XapakTepHble 0COOEHHOCTY Pa3NIMYHbIX arperaTHblX COCTOSIHWIA BELECTBa.
TemnepaTypHble YCNOBUS NX CylecTBoBaHuS. MNoHaTHe 0 cTaHoapTHbIX YCnoBusx. OCHOBHbIE TUMbI
CTPYKTYP HEOPraHM4yeCcKnx coeauHeHnn. BewecTtsa ¢ MONEKYNSPHOM 1 HEMONEKYNSPHOW
CTPYKTYpPOR. ATOMHbIE, MOHHbIE, METaANNNYeckne peweTkun. NonMmepHoe CTpoeHue BewecTsa.
Kpuctannuyeckoe n amoppHoe coctosHue BewecTsa. [ padpuyeckue qoopMynbl U X NPUMEHNMOCTb
K BELWECTBAM C pasnnyHon CTPyKTYporh. OCHOBHbIE CTEXMOMETPUYECKNE 3aKOHbI, X COBPEMEHHAS
TpakToBKa. [1PMMEHUMOCTb CTEXMOMETPUYECKUX 3aKOHOB K BELECTBAM C MONEKYNSAPHON 1
HEMONEKYNSAPHOM CTPYKTYpOi. HectexnomeTtpuyeckme coeanHeHns. dakTopbl, onpenensowme
BO3MOXHOCTb CYLECTBOBAHNSA HECTEXMOMETPUYECKMX COEONHEHNA. HecTexnomeTpuyeckme
COEOUHEHUS: OKCUabl U Cynbgouabl METANIOB, UHTEPMETANINYECKNE CoeaNHEHNS, ¢oasbl
BHELPEHNS.

naboparopHas pabora (6 4aca(oB)):
Knaccbl HeopraHnyecknxb COeANHEHNIA (KUCNOTbI, OCHOBAHWS, COMW, OKCUAbI)

Tema 2. Tema: KBaHTOBO-XMMMYECKOE onucaHue cTpoeHust atoma. CTpoeHue 3neKTPOHHbIX
o6onouek. MNepuoauueckne cBOMCTBa aTOMOB

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

PernctpaumnoHHbii Homep 7 3AEK
CTpaHV”J.a 1 0 VI3 58 --l l l }’(.]-[.J'ITI\)IB- AHAMVTAHECHAR CHCTEMA Kby

KETPOHHBH
EPCHTET



Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

VicTopusa passutns npenctaBneHuin o ctpoeHum atoma. Teopusa bopa. BonHosas Teopus ctpoeHums
aTtoma. [1BolicTBEHHas npupoaa anektpoHa. MpuHuun HeonpeaeneHHocTU. MNMoHsTNE 06
3NEeKTPOHHOM obnake. dneKkTpoHHasi NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpoHHOM
MAOTHOCTW OKONO siApa atoMa BOAOPOAAa B OCHOBHOM 1 BO3OYXAEHHOM COCTOSIHUSAX. [ToHSITHE O
panuyce atoma. KBaHTOBbIE YMCna Kak XapakTepUCTUKN COCTOSIHUS 3N1IeKTPoHa B atome. [oHaTus:
SHEepPreTN4eckunii ypoBeHb, NOAYPOBEHb, ANEKTPOHHbI CMON, aNEeKTPOHHas 0601o04ka, aToMHas
opbutanb (AO). MpuHumn Maynu n eMKocTb 3NEeKTPOHHbIX obonoyek. MNpaenno XyHaa 1 nopsiook
3anofHeHMs aTOMHbIX opbuTtaneii. CTpoeHne aneKTPOHHbIX 060104eK aTOMOB 311EMEHTOB. NoHATME
06 adhpeKTUBHOM 3apsiae sopa atoMa. dKpaHNpoBaHue 3apsaa SNekTpPoHaMN.

naboparopHas pabora (6 4aca(oB)):
OkmncnnTenbHO-BOCCTAHOBUTENbHbIE peakunn. OnpeueneHme 9KBUBANEHTHbIX MAcCC.

Tewma 3. Tema: lNepuoouyeckue ceomcrsa coeamHeHU. BeepeHne B coBpeMeHHble Teopum
XUMMYECKOMN CBA3M.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MepunoonyHOCTb CBOMCTB aTOMOB. Panmycbl aToOMOB 1 MOHOB. OpbuTanbHble 1 9pekTUBHbIE
paguycbl. KoBaneHTHble, BaH-Oep BaanbCOBble, METANNNYECKNE N NOHHbIE paaunycChl. 3MeHeHne
aTOMHbIX 1 MOHHbBIX PaanycoB Mo nepuoaam 1 rpynnam. OgpdekTbl cxaTtus. VIoHn3aunoHHble
noteHumansl. @akTopsbl, onpeaensowme BeENNYMHY MOHU3aUNOHHOMo NoTeHumnana. iameHeHmne
BEMIMYUH MOHU3ALMOHHbIX MOTEHLMAN0B U paanycos no nepuogam u rpynnam. CpoacTtso K
9NeKTPOHY. PakTopbl, oNpegenswme BeNn4MHy CPOLACTBA K 9NEKTPOHY. VI3MeHeHne BennynH
CPOLCTBA K 9NEKTPOHY Mo nepuoaam u rpynnam. MNMoHsATme 06 anekTpooTpuLaTeENbHOCTI 3/IEMEHTOB.
PasnnyHas TpakTtoBka anekTpooTpuuatensHocTu. Wkana MNonuHra. HepgoctaTku koHUenumm
9NEeKTPOOTPULATENbHOCTU. VIBMEHEHNE BENNYNH SNEKTPOOTPULATENBHOCTN 9N1EMEHTOB MO
nepuogam u rpynnam. NepnoanyHoOCTb XMMNUYECKNX CBONCTB 3NIEMEHTOB, NMPOCTbIX BEWECTB U
XMMUYECKMX COEOUHEHUN. VIBMeHeHMe BaNneHTHOCTX No nepuoaam u rpynnam. VIameHeHne CBOMCTB
9NEMEHTOB MO Nepuogam 1 rpynnam B 3aBUCMMOCTM OT CTPYKTYPbl BHELWHNX N NPeaBHELHNX
3NEKTPOHHbIX 060104€eK U paanycoB atoMoB. I3MEHEeHNe XMMNYECKON akTUBHOCTW METaNNOB 1
HeMeTannoBs no nepuoaam u rpynnam. ViIameHeHne KNCnoTHO-OCHOBHbIX CBOWNCTB OKCMO0B U
rMapoKcuaoB no nepuonam u rpynnam.OCHOBHblE 0COBEHHOCTU XMMUYECKOro B3aMMOLENCTBUS
(XMMMYeckoi cBs3n) 1 MexaHn3M 0bpa3oBaHMA XMMUYECKOW CBSA3W. HacblwaeMocTb 1
HanpaBleHHOCTb XMMMYeCcKol cBsidan. KBaHTOBOMEXaHNYecKas TpakToBka MexaHnama o0b6pa3oBaHus
cBA3u B Monekyne sogopona. OCHOBHbIE TUMbl XMMUYECKOWN CBA3WN: KOBANEHTHas (HenonsapHasa v
nonspHas), noHHas, metannmyeckas. OCHOBHbIE MONOXEHNS TeOpUK BaneHTHbIX ceasen (BC).
OcobeHHOCTN 0bpa3oBaHmMs CBA3€El N0 AOHOPHO-AKLENTOPHOMY MexaHnM3My. MHoroueHTpoBast
CBA3b. BaneHTHOCTb XMMNYECKNX 3NEMEHTOB. VICTOpUS pasBuUTUS NOHATUS BaNeHTHOCTU. PasnnyHble
TPaKTOBKM MOHATUSA BANEHTHOCTUN B COBPEMEHHOM XMMUK. BaneHTHOCTb ¢ no3uumm Teopumn BC.

naboparopHas pabora (6 4aca(oB)):

OnpeneneHne aKBUBANIEHTHbIX MAcC MeTansos.

Tema 4. Tema: MeTtopn, BaneHTHbIX cBA3ert. MeTon MOneKkynsipHbIX opbutanen.
JIeKLMOHHOe 3aHsiTne (4 4yaca(oB)):

KonnyecTBeHHble xapakTepPUCTUKN XMMMYECKNX CBA3EN. [opsaaok cBaa3un. dHeprug ceasun. JnvHa
cBsA3un. BaneHTHbIl yron. CTeneHb MOHHOCTU CBA3WN. OPGEKTUBHbBIE 3apSabl XMMUYECKM CBA3AHHbIX
aTOMOB U CTeMNeHb MOHHOCTU CBA3WU. [AMNonbHbIA MOMEHT CBA3W. CTeneHb MOHHOCTU CBA3M Kak
GOYHKLMSA pa3HOCTW 3N1EKTPOOTPULLATENbHOCT B3aUMOLENCTBYOWMX aTOMOB. JJMNOAbHbIA MOMEHT
MHOrOaTOMHOI MOneKynbl. PakTopbl, ONpenensowme BenninHy UnonbHOro MOMEHTA
MHOrOaTOMHOM Monekynbl. KoHuenuns rmbpuansaumm atoMHbIx opbutanein n NpoCcTPaHCTBEHHOE
CTPOEHue Monekyn n noHos. KoHuenuus nonspmusaumm NoHOB. TpakToBka NOASIPHbIX CBA3EN
COrnacHoO KOHUeNuMn nonsapmsaumm MoHoB. Jlokanm3oBaHHbIE U AenoKann3oBaHHble CBA3KN. Tpex- n
MHOrOLIEHTPOBbIE CBSA3W. Teopust MonekynspHbix opbutanein (MO). OCHOBHbIE NONOXEHUS TEOPUU
MO. SHepreTtuyeckasn gmarpamma. Ceasbiaowme n paspbixngowme MO. SHepreTudeckme
anarpammbl MO oBYyxaTOMHbIX MONEKYN 9N1EMEHTOB 2-ro nepunoda. . OTHoCcuTENbHAas yCTONYMBOCTb
[BYXaTOMHbIX MONEKYN M COOTBETCTBYHOLWNX MONEKYNSAPHbIX MOHOB. CpaBHeHune Teopuint BC n MO.

naboparopHasi pabora (6 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
Il YHH

Crpanunua 11 n3 58. — o

o



Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

OnpeneneHme 3KBMBANEHTHbIX MACC MeTaNNoB No peakunn BbITECHEHNA MeTanioM Bogopona n3
KNCNOTbI.

Tema 5. Tema: MexmonekynsipHble B3auMoaenCcTBusi. ArperatHble COCTOSIHUS BeLL,eCTBa.
TBepnoe cocTosiHMe Bell,ecTBa

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Cwunbl BaH-gep-Baanbca. OpreHTaunmoHHoe, HOYKUNMOHHOE N ANCMEPCUOHHOE B3aUMOOENCTBUSI.
dakTopbl, Onpefensowmne sHepruio MEXMONEKYNSAPHOro B3anMoaenNCTBUSA. QHepPrus
MEXMONEKYNApHOro B3anMoAenCTBNSA B CPABHEHUM C SHEPrnen XMMnM4eckoro B3anmMoaencTBums.
BooopogHas ceasb. [pupona BOLOPOLHON CBSA3W, €€ KONMMYECTBEHHbIE XapakTepucTnkn. Mex- n
BHYTPMMOSEKyNsipHasa BogopoaHas ceadb. BoooponHas cBs3b Mexay Mosiekynamm
goTopoBogopoa, Boabl, ammunaka. CoeguHeHns BKNoYeHUs. KnatpaTtHble COeANHEHMS.
Kpuctannuyeckoe coctosiHue BewecTtsa. [leneHne KpucTanios rno TUny CBA3U: aTOMHblE
(koBaneHTHbIE), MOHHbIE, MeTanIM4Yeckne, MonekynsapHole. akTopsbl, onpegensowmne TemnepaTypy
MNaBneHNs NOHHbIX, aTOMHbIX U MONEKYNAPHbBIX KPUCTaNNoB. 3aBUCMMOCTb (OU3NYECKUX CBOMCTB
BELECTB C MONEKYNAPHOM CTPYKTYPOM OT XapakTepa MeXMONeKynsapHOro B3aMMonencTemns.
Temnepatypbl NNaBNEHUS N KUMEHWS B psiAax BEWEeCTB CXOLHOro coctaBa, 06pas3oBaHHbIX
aneMeHTaMun ogHow noarpynnbl. TennoTbl pa3osbix Nepexonos. BnuaHne BooopoaHOM CBA3N Ha
hU3nyeckme CBOMCTBA BELLECTB C MONEKYNSPHON CTPYKTypoil. Obme 0COBEHHOCTU OU3NYECKNX
CBOWCTB MONEKYNAPHbIX KPUCTaNN0B B CPaBHEHUN C MOHHBIMU 1 aTOMHbIMU KpUCTaN1aMu.

naboparopHas pabora (6 4aca(oB)):

OnpepneneHve TennoTbl HETPaNM3aUUN peakLummn B3aMo4enCcTBAS CUNbHOrO OCHOBAHWS C CUJTbHOW
kucnotoii. KoHTponbHas pabota

Tema 6. Tema: XMMuueckasa TepMmoanHamMmKa
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OCHOBHbIE 3a4a4M XMMUYECKON TEPMOANHAMUKMN U XMMUYECKOW KMHETUKKN. OnpeneneHmne
NPUHLMNMANBHOM BO3MOXHOCTW 1 NOMHOTbI MPOTEKAHUS XUMNYECKOW peakuumn. Bo3aMoxHOCTH
NpPaKTU4EeCKOro OCYILEeCTBNEHNS XUMUYECKOWN peakummn. XuMmuyeckasa cuctema. BHyTpeHHAs aHeprus
CUCTEMBI. VI3MeHEHNe BHYTPEHHEN SHEPrUM B X04e XMMUYECKNX npeBpalleHuii. MNoHsTne oo
aHTanbnn. COOTHOWEHWE SHTANbMUM U BHYTPEHHE SHEPTrN CUCTEMBI. IBMEHEeHne aHTanbnuu B
X04€e XMMMYEeCKoro npespalleHus. CtaHgapTHas aHTanbnus obpasoBaHns BewecTs. 3akoH Mecca.
BnnsHne Temnepatypbl Ha BENNYUHY UBMEHEHNS SHTANbNUKN peakunn. I3aMeHeHne aHTanbnmm n
HanpasneHne npoTekaHms peakumm. NoHaTrne 06 saHTponun. CtaHoapTHAs SHTPONNS BELLECTBA.
BnnsHne Temnepatypbl Ha BENMNYUHY SHTPOMUK. VIBMEHEeHne 3HTPONUM CUCTEMbI NPU 0a30BbIX
npeBpaLeHnsx N Npu NPOTEKAHNN XMMNYECKNX peakuunin. IaMeHeHne sHTponuu u HanpasneHue
npoTtekanuns peakumu. NMoHaTne 06 aHeprum Mmbbca. CooTHOWEHME n3MeHeHUst aHeprumn Mmbbca n
N3MEHEHNIA 3HTaNbNMM 1 3HTponun cuctembl. CTaHaapTHas aHeprus Mmbbca obpasoBaHus
BewecTBa. MIameHeHne aHeprum 'mbbca xmmmnyeckor peakumm. COOTHOWEHNE BETMYMH N3MEHEHUS
aHeprum 'mbbca n KOHCTaHThl paBHoBecus. IaMeHeHne aHeprum 'nbbca n HanpaeneHne
npoTekaHns peakunn. Bo3MOXHOCTb OLEHKU HanpasneHns 1 NONHOTblI NPOTEKAHUS peakuum rno
BE/IMYMHE N 3HAKY U3MeHeHust aHeprum Mmbbca. Ponb SHTaNbNNAHOIO, SHTPOMUNHOIO OakTOPOB W
Temneparypbl B OLEHKE BO3MOXHOCTW 1 MONHOTbI NPOTEKAHNSA peakumid Npy pasHblix Temneparypax.
OHeprus 'mbbca obpasoBaHMs BEWECTBA N €ro TepMoaMHaMmnyeckas yCTOMYNBOCTb.
TepmoonHaMmnyeckn yCTon4mMBble N HEYCTONYMBbIE BelwecTBa. TepMognHammyeckas yCTon4mMBOCTb
BELWEeCTB U UX peakUuNoHHasi cCnocobHOCTb. BnusiHne KMHeTnyeckmx hakTopoB Ha PeakLUMOHHYHO
CMOCOBHOCTb BELECTB. ONEKTPOo-, OTO-, PAANALMOHHO-, MNAa3MOXMUYECKUE pPeakumnn 1
BO3MOXHOCTb MOMy4YeHNs TEPMOONHAMNYECKN HEYCTONYMBbLIX BELWECTB.

naboparopHas pabora (6 4aca(oB)):

OnpepeneHne sHTanbNM PacTBOPEHUS COnew

Tema 7. Tema: XuMuueckoe pasHoBecue. KuHeTMKa XMMN4eCcKMx peakuum
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 12 n3 58. 111 VHI:I
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ObpaTnMble U HeobpaTUMbIE XMMUYECKUE peakuun. XuMnyeckoe pasHoBecre. KoHcTaHTa
XMMUYeckoro pasHosecus. Casur xummuyeckoro pasHosecus. MNpuHunn Jle WaTenbe. [oMoreHHbie 1
reTeporeHHble peakunn. NoHATUE O CKOPOCTU XMMUYECKOW peakLmn. 3aKoH OeACTBMSA MaccC.
dakTopbl, OnpenensLwmne CKOpPoCTb XMMmyeckom peakummn. KoHctaHTa CKOpOCTU XMMUYECKOM
peakuun. MHorocTaguiHbie peakuun. Nopsook n MoONekynsapHoOCTb peakuuin. MHoroctaguiHblie
npouecchl 1 3aKOH OeNCTBUA Macc. BnusaHue TemnepaTypbl H2 CKOPOCTb XUMUYECKOWN peakLmu.
TeMnepatypHbl KOAOMPULNEHT CKOPOCTU. DHEPrns akTusauumn. dakTopbl, onpegenswowme
BENIMYMHY SHEPrnn aKkTuBaLMK. DHEPrns akTMBauum n CKOpocTb peakumn. [lepexoaHoe CoCTosHNe
W aKTUBUPOBAHHbIN KoMMnekc. YpaBHeHne AppeHunyca. BnuaHue katanmsaTtopoB Ha CKOPOCTb
XVIMMYECKOWM peakumn. [[OMOreHHble N reTeporeHHble KaTanutmyeckme peakumn. NpoMexyToyHblie
CTagun B rOMOreHHbIX N reTepOreHHbIX KaTannTuieckmnx peakumnsax. AKTUBHbIE LEHTPbl TBEPObIX
KatannsaTopoB. Ancopbums dmsmyeckas u xummyeckas. Npupona ancopbUNOHHBIX CUI.
Katanutnyeckue aapl. MHrmbutopsl. LienHble xummyeckne peakuun. Mprpona akTUBHbBIX YacTULL.
OCHOBHble CTaauun NpoTekaHns LenHbIX peakunin. HepaseeTBneHHbIE U Pa3BETBEHHbIE LIEMNHble
peakumm Ha NnpuMepe peakumini 0bpasoBaHns XNOpPOBOLOPOAA W BOAbI.

naboparopHas paborta (6 4aca(oB)):

3aBMCKMOCTb CKOPOCTM peakLmm OT KOHLEHTPALMKN pearnpytowmnx BewecTs. 3aBUCUMOCTb CKOPOCTH
peakuum oT TemnepaTypbl.

Tema 8. Tema: XKupkoe coctosiHue BellecTsa. ObLimne cBOMNCTBa pacTBOPOB.
neKumnoHHoe 3aHsitTne (4 yaca(os)):

PacTBopeHue kak om3nKo-XMMMUYEeCKnin npouecc. ViameHeHne aHTanbnum n aHTponuu npu
pactBopeHun BewecTs. Conbatauns. ConbBatbl. Ocobble CBONCTBA BOAbI KAK PACTBOPUTENS.
Mmopatbl. Kpuctannorngparbl. PacTBOpMMOCTb BewecTs. PacTBopeHne TBepabiX, XUIOKUX U
ra3oobpasHbix BEWECTB. BnusHne Temnepartypbl, LaBNeHNS 1 NPUPOLbI BEWECTB HA VX B3AVMHYIO
pacTBopmMOCTb. Cnocobbl BbipaXeHns CocTaBa pPacTBOPOB: MACCOBas A0S, MONSPHOCTb,
HOPMasibHOCTb, MONSNIbHOCTb, MONbHAsA A0NSA. DNEKTPONUTUYeckas guccounauns. Bnnsaxue
NPMPOabl BEWECTBA Ha ero CNOCOOHOCTb K 3NEKTPONNTUYECKOM AMCCoUMaLmm B BOLHOM pacTBOpPE.
MexaHuam guccounaumn. 'mgparaums noHos B pactsope. OCHOBaHMS N KMCNOTbI C TOYKN 3pEHNS
Teopuu anekTponuTnieckon guccoumauuun. IoH rugpokcoHns. AMgoTtepHble rugpokcuabl. [soskas
TpakTOBKa aMPOTEPHOCTU rMApPOKCUA0B MeTannos. KNCNOTHO-OCHOBHOWM XxapakTep auccoumauunm
rMMAOPOKCUOO0B B 3aBUCMMOCTU OT NONOXEHUS 9NEMEHTOB B Nepuoanyeckon cucrteme. duccounaums
CpenHuX, KACAbIX N OCHOBHbIX CONEN.

naboparopHas pabora (6 4aca(oB)):

BnunaHune TeMneparypbl Ha XMMN4eCkKoe paBHOBECKE. BnusiHne KOHUEHTpauunn sewecTs (peaFeHTOB
N NPOOYKTOB peakLmm) Ha XMMNYeckoe paBHOBECUE.

Tema 9. Tema: KonnuratmeHble CBOMCTBa pacTBOPOB. CunbHbIe U cnabble 3NeKTPONUTHI.
JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

CwvnbHble 1 cnabble anekTponutbl. CTeneHb anccoumnaumm sanekTponmToB. PakTopbl, onpenensiowme
cteneHb guccoumnauunn. OCHOBHbIE NPELACTABNEHNS TEOPUN CUNbHBIX 9NEKTPONNTOB. VICTUHHAS 1
Kaxylascsa cTeneHn guccoumaumnm B pactTBopax CUbHbIX 3N1eKTPonmMToB. KOHLEHTpaumns NoHOB B
pacTBoOpe 1 akTUBHOCTb. PaBHoBecUe B pacTBopax cnabbix anekTponmToB. KoHCcTaHTa
anccoumaummn. PakTophbl, BAMSIOWNE Ha BENNYMHY KOHCTaHThbl guccoumnaunn. CBA3b KOHCTAHTbI
Avccoumanmm co cTenexbio guccoumaunn. 3akoH pasbasneHns. Teopus KUCNOT 1 OCHOBAHWIA
BbpeHcTena. Ee 0CHOBHbIE MONOXEHUS.

naboparopHasi pabora (6 4aca(oB)):

Orlpe,ueneHme TeMnepartypbl 3aMep3aHuns pacTBopa. |_|pI/II'OTOBJ'IeHV|e pacTBopoOB 3aflaHHoM
KOHUEHTpaunun. Orlpe,ueneHme KOHCTaHTbI aMccoumaumm cnaboro aNeKkToponnTa.

Tema 10. Tema: Teopuu KUCnoT n ocHoBaHUN. Peakuumn B pactBopax
JNleKLMoHHOoe 3aHsiTne (4 4yaca(oB)):
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duccounaums soabl. KoHcTaHTa guccoumaunn. MloHHoe nponseeneHne. BnnsHue temnepartypbl Ha
avccoumaumio Boabl. BooopoaHolit nokasatesb. MNMoHsTHe o bydoepHbIx pacTBopax.
TpyOoHOpacTBOpUMbIE SNEKTPONNTLl. PaBHOBECKE MeX Oy 0CaAKOM M HACbIWEHHBIM PACTBOPOM.
[MponsseneHne pacTtBOPUMOCTU. BNnnsiHMe 0OQHOMMEHHbIX MOHOB Ha PacTBOPMMOCTb BELWECTB.
[MepeBon TpPyOHOPACTBOPMMBIX OCALKOB B pacTBOPMMOE cocTosiHMe. BnnaHue pH pactesopa Ha
obpasoBaHue TpyaHopacTBOpPUMOro BelecTea. OBMeHHble peakunn Mexay MoHamu B pacTBOpPE.
Ob6wme ycnosusi NpoTekaHns peakumm obMeHa B pacTBopax 31eKTPONnToB. VIOHHble ypaBHEHMS.
'moponuna conei. 'maponus conen no KaTtmoHy 1 no aHMoHy. MexaHnam rugponusa. MonekynspHboie
N WOHHbIE YPaBHEHUS rnaponmsa conen. HYetolpe Tmna conemn B 3aBUCUMOCTHY OT rMapo/IN3yeMOCTH
COCTaBNSAWMX UX MOHOB. BnnaHue npupoabl, 3apsaaa n paguyca MOHOB Ha X rTMAPONN3YEMOCTb.
CrteneHb rmgponmsa. KoHctaHTa rugponmsa. BnmsaHme koHueHTpaumm pacteopa, Temneparypbl, pH
cpelbl Ha cTeneHb ruaponuaa.l naponna KUCnbIx conen. 'maponna TpyaHOPacTBOPUMBIX CONEN.
CoBMecCTHbIN rngponna conei. Nonumepunsaums n NONNKOHAEHCAUNS NPOAYKTOB rMAponn3a
MHOro3apsaHbiX MOHOB. Ycnoeusi noaaeneHns rugponmaa. Obwme npuHUMNbI NONYy4YeHNS
Nerkornaponnayowmxcs Conen, X O4YNCTKN 1 cywkn. HeBoaHble pacTBOPbI. XUOKME aMMUaK,
doTOpPOBOOOPOL 1 ApYyrve pacTeopuTenn. PacTBOpPMMOCTb BelwecTBa B HEBOOHbLIX PACTBOPUTENSIX.
B03MOXHOCTb Anccoumaumnm BeWeCcTs B HEBOAHbIX paCcTBOPaAXx.

naboparopHas pabora (6 4aca(oB)):
OnpepneneHne KOHCTaHTbl U CTeNeHn rmaponmaa conn. Heobpatumblii rmaponns.

Tema 11. Tema: KomnnekcHble coeaMHeHns. TepMoanHaMMKa U KUHeTUKa peakuum ¢
yyacTuem KOMMeKCHbIX COeAUHEeHUNn

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KOMIMJIEKCHbIE COEOVNHEHNA KoopanHaunoHHas HeHacbIWeHHOCTb aTOMOB Y BO3MOXHOCTb
06pa3oBaHNs KOMMNEKCHbIX (KOOPAMHALMOHHbBIX COeaMHeHNIA). COCTaB KOMMIEKCHbIX COEANHEHNIA.
KoopavHaumnoHHas Teopus BepHepa. BHewHAs 1 BHYTPEHHSAS KOOPAMHAUNOHHbIE CAoepbl.
KaTnoHHble, aHNOHHbIE 1 HENTpanbHble KOMMNEKCbl. HoMeHknatypa KOMMIeKCHbIX COeAMHEHNIA.
TununyHble komnnekcoobpasosatenu. dakTopbl, ONpenensiowmne cnocobHOCTbL aTOMOB 1 MOHOB
BbICTynaTb B Ka4ecTBe komnnekcoobpasosatens. KoopanHaLMOHHOE Y1Cno
KomnnekcoobpasoBaTtens. N3amMeHeHne KOOpANHALMOHHBIX YACEN aTOMOB 3/IEMEHTOB MO rpynnam
nepunoamnyeckor cuctembl. [lonoXxeHne aNEMEHTOB-TUMNMYHBIX KOMMNEKcoobpa3oBaTeneii B
nepuoamnyeckor cucteme. TunnyHble nuraHabl. dakTopbl, onpenensiowmne cnocobHOCTb MONEKyn v
MOHOB BbICTYNaTb B Ka4ecTBe nnraHaos. MoHO 1 nonnaeHTaTHble nuraHabl. AMOMOeHTaTHbIE
nurangpl. Xenatbl. XenatHbli apdpekT. Xummnyeckas CBsA3b B KOMMNEKCHbIX COEANHEHUSAX U
0COBEHHOCTM UX CTPOEHUS. MpOCTpaHCTBEHHASA KOHMpMIrypaums KoMnnekcHoix noHos. Meton BC B
NPUMEHEHNN K KOMMIEKCHbIM coeanHeHnaM. Mmbpuansaumns atoMHblx opbuTtanei
Komnnekcoobpa3oBaTens 1 NPOCTPAHCTBEHHAS KOHGMrypaums (reoMeTpms) KOMMIEKCHOrO MOHA B
3aBUCUMOCTM OT 3HAYEHNS KOOPAUHALUMOHHOIO Yncna. KapboHunsl metannos. OCHOBHbIE
NONOXEHMS Teopumn kpuctannudeckoro nong. Oktasgpudeckoe u TetTpasgpuyeckoe none nuraHaos.
MapameTtp pacwenneHns. [oHATUE O BbICOKO- M HU3KOCMMHOBBIX KOMMekcax. CnekTpoxXxmmMmnyeckmm
psa nurannoB. MarHutHble CBOMCTBA KOMNNEKCOB. BHewHe- 1 BHyTpropbuTanbHbie KOMMEKCHI.
Obwee npeacTtaBneHne 06 ONMCaHUN XUMUYECKOM CBA3U B KOMMIEKCHBIX COEAUHEHNSIX METOLOM
MO. Bugbl nsomepuin KOMNAEKCHbIX COeAUHEHNA. DPAEKT TPpaHC-BNNSHUSA. TepMoanHaMmmyeckme u
KMHETMYECKNE CBOMNCTBA KOMMNNEKCOB. VIHepTHblE 1 nabunbHble Komnnekcol. Juccoumaums
KOMMNMEKCHbIX MOHOB B pacTBope. KoOHCTaHTa HECTOMKOCTWN, KOHCTaHTa YyCTOMYMBOCTU. DakTopbl,
onpenensiowme ycTonymBOCTb KOMMIEKCHBIX MOHOB B pacTBope. OcobeHHOCTM auccoumnaumnm
NBOVHbIX CONen.

naboparopHas pabora (6 yaca(oB)):

[MonyyeHve KOMMNEKCHbIX COeANHEHUI (KOMMNEKCHbIN KaTUOH, KOMMNIEKCHbIA aHWOH,
CBEPXKOMMEKCHblE coeanHeHns). KoHTponbHas pabota

Tema 12. Tema: Teopuu CTPOEHUSI KOMMJIEKCHbIX COeANHEHNHN.
OKncnutTenbHO-BOCCTaHOBUTENbHbIE peakuun (OCHOBHbIE NMOHATUS).

JIeKLMOHHOe 3aHsiTne (4 4yaca(oB)):
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Oxucnutenu n BocctaHoBuUTeNU. OCHOBHbIE TUMbl OKUCAUTENBbHO-BOCCTAHOBUTENbHBIX peakLUnii:
MEXMOJIEKYNAPHOr0O U BHYTPUMOIEKYNISIPHOIO OKUCNIEHNSA-BOCCTAHOBNEHUS,
AMCNPONOPLMOHMPOBAHUS, KOMNPONOPUMOHUPOBaHUS. OKUCANTENbHO-BOCCTAHOBUTENbHbIE
cucTteMbl. N3obpaxeHne oKMCINTENbHO-BOCCTAHOBUTENbHbBIX CUCTEM METOAOM MONypeakLunii.
CocTtaBneHvne ypaBHEHUA OKUCINTENbHO-BOCCTAHOBUTENbHbBIX PpeakLuii 1 paccTaHOBKa
KO3(OPMLIMEHTOB METOLOM 3NEKTPOHHOrO HanaHca 1 MeToaoM Nnonypeakumii.
OKMCANTENBHO-BOCCTAHOBUTENbHbIE (ANEKTPOOHbIE) NOTEHUMANbI KaK KONMYeCTBEHHAS
XapakTepucTnka OKMUCIUTENbHO-BOCCTAHOBUTENMbHbBIX cUcTeM. [Nprpoaa ckayka noTeHumnana Ha
rpaHvue pasgena ¢gas. BooopoaHbin anekTpon Kak anekTpos cpaeHeHuns. CtaHaapTHble
3NeKTPOLHblE NOoTEeHUManNbl 1 cnocobbl MX onpeneneHns. 3aBUCUMOCTb MEXIY BENNYMHAMU
OKNCNUTENIbHO-BOCCTAHOBUTENbHbBIX MOTEHLMANOB CUCTEM M U3MEHEHMEM 3Heprmn nbbcea.
Vicnonb3oBaHune cTaHOapPTHbIX MOTEHUMANOB ANS OLUEHKN BO3MOXHOCTU MPOTEKaHWS
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumnin. dNeKTpoaHble noTeHumansl metannos. CtaHOoapTHbIe
9NEeKTPOAHblEe NOTEHUMANbI U 3NIEKTPOXUMUYECKUIA PAL HANPSXeHnn metannos. [lonoxeHve
METannoB B pAay HanNpPs>XeHUn 1 BO3MOXHOCTb UX B3aUMOOENCTBUS C BOOOW, BOAHbIMA pacTBOpamu
KWUCNOT W Weno4en, Conamm opyrux Metannos. AKTMBHOCTb METaNNOB B 3aBMCUMOCTN OT KX
NONOXEHNS B PSLY HANPSXXEHWI 1 B Nnepuoanyeckoin cucteme. MNonbop okucnutenei un
BOCCTaHOBUTENEN C y4€TOM CTaHOAaPTHbLIX OKUCUTENIbHO-BOCCTAHOBUTEbHbBIX MOTEHLNASOB.
Hunarpammbl Jlatumepa n dpocra.

naboparopHas pabora (7 4aca(oB)):

OKnCnTENbHO-BOCCTAHOBUTENbHbBIE peakUmy C y4acTUEM KOMMNEKCHbIX COeANHEHWIA.
Tema 13. Tema: dneKkTpoaHbie NoTeHUManbl. XMMMUYeCkme UCTOHYHUKMN TOKa.
neKumnoHHoe 3aHsitTne (4 yaca(os)):

3aBMCMMOCTb BENNYUHBI 9NEKTPOLHOr0 NOTEHUMAaNa oT KOHLEHTpaLmMmn NOHOB B pacTeope, pH,
Temnepartypbl, kKomnnekcoobpasoBaHus. YpasHeHne HepHcta. OKMCANTENBHO-BOCCTAHOBUTENbHbIE
CBOICTBA BOAbI. YCTOMYMBOCTb OKUCINTENBHO-BOCCTAHOBUTENBHBIX CUCTEM B BOOHbIX PACTBOPAX.
MoHATME O ranbBaHNYECKMX NEMEHTAX.

naboparopHas pabora (7 4aca(oB)):
OnNeKkTponn3 pacTBopOB CONeNn.

Tema 14. Tema: dnekTponus. Koppo3sus. Mepmoanueckmin 3aKoH n obLime 3aKkOHOMEPHOCTU
N3MEeHEeHUs CBOUCTB COe AUHEHUN

JIeKLMOHHOe 3aHsiTne (4 4aca(os)):

Koppo3usa metannos 1 CnnaBoB Kak 3MeKTPOXMMmMYeckuii npouecc. Metoabl 3awmnTbl OT KOPPO3UN.
OKMCnnUTENbHO-BOCCTAHOBUTENbHbIE MPOLECCHI C YHaCTUEM 3NIEKTPUYECKOrO TOKA. DNEKTPUYECKMIA
TOK KakK CUNbHbIA OKUCASIOWMIA N BOCCTaHaBNMBaowWwmin areHT. CxeMbl NPOLIECCOB Ha 3NeKTpoaax
(MHEPTHbIX N aKTUBHbIX) NPV 3NEKTPONN3e pacnnaBoB CONen N BOAHbIX PACTBOPOB CONEN, KUCNOT U
OCHOBaHWii. BbloeneHve Ha katoge Bogopoaa, metannos. OKMcneHne Ha aHo4e NPOCTbIX U
CNOXHbIX aHNOHOB. KOoHTponbHas paboTa

naboparopHasi pabora (7 4aca(oB)):

PaboTbl No 7 rpynne aneMeHToB (ranoreHbl)

Tema 15. Tema: NanoreHbl U UX cCOeAUHEHNS

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):
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Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne aToMHbIX paanycos,
MNOHW3ALUMOHHbIX NOTEHLMANOB, CPOACTBA K 9MEKTPOHY M 9NEKTPOOTPULATENBHOCTM SNEMEHTOB.
BaneHTHOCTb 1 CTeneHn okncneHms atomoB. IaMeHeHre no rpynne ycToN4YMBOCTU COEANHEHNI B
BbICLIEN CTEMEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX CBA3el B coeamHeHmsax. lNpuaHakm
MeTannmyHoctn y noga. OcobeHHocTn dotopa. Pramyeckmne CBOMNCTBA NPOCTbIX BELLECTB.
iameHeHmne Temnepatyp nnaBneHns n KUneHns B paay dtop-actaTt. XMMMYeckmne CBOMCTBA NPOCTbIX
BewecTB. IaMeHeHne aHeprum CBA3n B MONEKynax ranoreHoB no rpynne u peakunoHHas
cnocobHocTb ranoreHoB. OTHOLWEHME K BOAE, Wenoyam, Metannam n Hemetannam. TOKCMYHOCTb
ranoreHoB. Mepbl NpefocToOpPOXHOCTM Npu paboTe ¢ ranoreHamn. PopMbl HAXOXAEHUS raforeHoB B
npupone. Obwunii NPUHUMN NonyyYeHns cBoOOAHbIX ranoreHoB. MNpuMeHeHre. FanoreHoBoAopPOAbI.
YCTON4YMBOCTb MONEKY. XapakTep XMMUYECKNX CBA3EN B Monekynax. Accoumaums Monekyn
goToposogopoaa. Puamnyeckne CBONCTBA ranoreHoBOLOPOLOB. IaMeHeHne TemnepaTyp nnasneHms
N KMNEeHMS B pady oTOpOBOAOPOA-MOA0BOAOPOS. XMUYeckmne ceonctea. PeakumnoHHas
cnocobHocTb. BoccTaHoBUTENBHBIE U KMCNOTHbIE cBOMCTBA. OCOBEHHOCTN (PTOPOBOAOPOAHOM
Kncnotbl. ObLwme NPUHLUMMBI NONYYeHNS ranoreHoBoAoPoaAo0B. MNpOoMbIlWNEHHOE NoNyYeHNEe CONSHON
KMUCNoTbl. [IpuMeHeHne ConaHOM 1 NNaBnKoBon KMCNOT. ManoreHuabl. [anoreHnabl OCHOBHbIE,
amapoTepHble, KMcnoTHbIe. MNonnmepHble ranoreHnabl. Ceoiictea. OcobeHHOCTN rmaponunsa
ranoreHnnoB pasHbix TMNoB. Mmapodtopmabl. Okcuabl gpTopa, xnopa (1, 4, 7), 6poma(1), nopa(s).
CsoiicTBa. Kucnopoacoaepxalume KMcnotbl xnopa 6poma, nona. CTpoeHne monekyn.
CpaBHuTenbHas yctoindnBoctb. OKUCIMTENbHbIE N KUCNOTHbIE cBocTBa. ObLwme NpuHLUMMDI
nonydeHns. Conu kucnopogconepXxalmx KUCnoT ranoreHos. OKMCAnTeNnbHble CBOMNCTBA.
CpaBHuTENbHAS YCTONYMBOCTb CONEN U KUCNOT. [NpMMeHeHne rmnoxnopuTos, XNopaTos,
nepxnoparos. Okucngowme, roproymne 1 B3pbiB4aTblie CMECK HA OCHOBE Xnoparta 1 nepxnopara
Kanusi. MexrarnoreHHble coegmHeHns (MHTepranoreHnabl). dTopuabl xnopa (1,3,5), 6poma (1,3,5,),
nona (1,3,5,7). Xnopuabl 6poma (1), nona (1,3). CpaBHUTENBHAS YCTONYNBOCTL PTOPUAOB U
xnopupnos. CTpoeHne, Nony4yeHne, peakumoHHas cnocobHocTb. PTopurpytolmne areHThbl.
naboparopHas paborta (7 4aca(oB)):

PaboTbl No 7 rpynne aneMeHToB (ranoreHbl)

Tema 16. Tema: Kucnopon v ero coeguHeHns. XanbKoreHbl 1 UX COeANHEeHUs1

neKumnoHHoe 3aHsitTne (4 yaca(os)):
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[MpocTble BewecTea. AnnoTpornHble Moangukaumm kmcnopona. XvmMmyeckas Csi3b B MONEKyne
kucnopoga ¢ nosuunin Teopun BC n MO. CtpoeHme monekynbl 03oHa. [NonmmopdHble
mMoomdpoukaumn cepbl. YCNoBnS CyweCcTBOBaHNS OBYXaTOMHbIX MOnekyn. 13MeHeHune
HeMeTanMM4ecknx N MeTanimyeckmx CBOMCTB NPOCTbIX BewecTs. [10/1ynpoBOgHMKOBbIE CBONCTBA
ceneHa. XuMmnyeckue CBOMCTBA NPOCTbIX BelwecTs. OKNCANTENbHO-BOCCTAHOBUTESbHbIE CBOMCTBA.
OTHOLWeHMEe NPOCTbIX BEWECTB K METaNNaM u Hemetannam, Boae, KUCNoTaM 1 wenodam. Popmbl
HaxoXOeHnsa aneMeHToB B npupoLae. [puHuMnbl Nony4YeHns Kucnopoga u o3oHa. lNpumeHexve
npocTbix BewecTs. mapuabl H23. CtpoeHue monekyn. TepMoamHammyeckas Y CTOM4MBOCTb.
dusnyeckne cBOMCTBA. VIaMeHeHne Temneparyp nNnaBneHns n KUNeHns B psaay
BOLA-TENNypoBoaopod. XumMnyeckne ceorncTea. BocctaHoBUTENbHbIE U KUCNOTHBIE CBOMCTBA B psAay
Bona- Tennyposogopon. Ceposonopos. CeoicTBa. TOKCUYHOCTb XanbkoreHoBogoponos. Obwune
NPUHUMNbBI UX NONYyYeHNs. XanbkoreHnabl. CpeaHne n kucnble xanbkoreHnabl. Mmaponns. Obwme
ApUHLMNbLI nonydeHns. NpuMmeHeHre. XanbkoreHnapl kKak noaynpoBOLHMKOBbLIE MaTepumansbl.
Mepokcma Bogopona. CtpoeHme monekynbl. [onyyeHne. YCTONYMBOCTD.
OKnCnMTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA B Pa3nunyHbix cpegax. lNpumeHeHue. Mmaopuabl cepsl
HnSn. CtpoeHne Monekyn. YCTOMYnMBOCTb. KUCNOTHbIE M OKUCIIUTENbHO-BOCCTAHOBUTENbHbIE
ceowcTea. MNMonncynbpuabl. CpaBHUTENBHASA YCTONYNBOCTb MNONUCYNb(OULOB M COOTBETCTBYIOWMNX UM
kncnot. Okenapl. Okenapl anemMeHToB (4,6). OcobeHHocTU cTpoeHust. OTHOWEHME OKCUAOB K BO4E,
Kucnotam u wenovam. OKMCANTENbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA. [pUHUMNBI NONYyYeHUS.
[MpMeHeHMe CepHUCTOro rasa u BANSHUE ero Ha okpyxatouyto cpeny. CepHucras, ceneHucTas u
Tennypuctasg kmcnotbl. CTpoeHne MOnekyn n aHMOHOB KUCNOT. KUCNOTHbIE 1
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBOWCTBA B PALY CepHucTas-tennypuctas kucnotol. Conu.
CynbcuTbl cpegHune n kucnble. 'maponua conenr. OKUCNNTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA.
MonyyeHue. CepHas, ceneHoBas 1 Tennyposas Kucnotbl. CTpoeHne Monekyn n aHMOHOB KUCNOT.
KncnoTHble n okucnuTenbHble CBOMCTBA B Py cepHas Tennyposas kmcnotbl. CBOMCTBA
pa3baBfieHHOM 1 KOHLIEHTPUPOBAHHOM CepHOI KMCNoThl. MmapaTtbl CEpHOM KncnoThl. MNonncepHbie
Knucnotbl. OneyMm. NpoMbIlneHHble MeToabl NONYYEHUS CEPHOM KUCNOTbl. TepMoanHaMmmyeckas
XapakTepucTuka peakumm OKUCNEHNS CEPHUCTOro rasa. [lpyMeHeHne CepHon KUCNOThI B
npomblwneHHocTn. Cynbatbl. [napocynbpathl. ducynbtatsl (Mnpocynbgatsl). CeneHartbl.
Tennypatbl. Tuokncnotbl 1 ux conun. Tnocynbgatbl. CTpoeHne Tnocynbgar-noHa.
BoccTtaHoBuTenbHble CBONCTBA TMOCYNbdoaTa HaTpus. NprMeHeHne Tnocynbgara HaTpus.
[MonnTrMoHoBbIE KUCNOTbI N NX conu. MmapocepHucTas kucnota. CTpoeHne nx Moneky .
OTHOCUTENbHASA YCTONMYNBOCTb Y OKUCIUTENBHO-BOCCTAHOBUTENbHbIE CBONCTBA KUCMOT U UX CONENA.
[MepokcokncnoTbl cepbl 1 nx conu. lNepokcoMoHocepHas 1 nepokcoancepHas kncnotbol. CTpoeHne
nx monekyn. Nepokcocynbgatbl. INEKTPOCUHTES MEPOKCOKUCAOT 1 conen. Mx
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBOCTBA. ["anoreHnabl cepbl. CpaBHUTENbHAS YCTONYMBOCTb.
Ceowictea. Okcoxnopugpl cepbl. Okcoxnopug cepbl. duokcoxnopua cepbl. CTpoeHne Monekyn.
Mmoponns. CpaBHUTENbHASA YCTONYMBOCTb Pa3nnMYHbIX OKCOranoreHnaoB cepbl, CenexHa, Tennypa.

naboparopHas pabora (7 4aca(oB)):

PaboTbl o 6 rpynne aneMeHToB (XanbKoreHbl)

Tema 17. Tema: A30T 1 ero coeguHeHusl. MMTHUKTOreHbl 1 UX COeANHEHUs
neKkumnoHHoe 3aHsitne (4 yaca(os)):

CTpoeHune aTomMOoB, BaNleHTHOCTU. HaxoxaeHve B npupoae, annotponus. A3oT, CTPOEHME MONEKy bl
1 ceocTea. AMMMaK, CTPOEHME MONEKY bl, CBOMNCTBA, CONv aMMoHus. 'mapasunH. Okcuabl a3oTa,
CTPOEHME MONIEKYN, CBONCTBA. A30TUCTAsA N a30THASA KMCNOThI, UX CBOMNCTBA U CONN. A30THbIE
ynobpeHus. docdoop, ero ceorictea, PoccunH. OKCuabl 1 OKCO-KMCNOTbl doocdopa, UX CoNu.
docop-Hble yanobpeHus, bronormyeckas ponb azota 1 goocgopa. Mblwbsik, CypbMa 1 BUCMYT, NX
CBOWCTBA N COEANHEHUS.

naboparopHas pabora (7 4aca(oB)):
PaboTbl no 5 rpynne anemeHToB (NHUKTOreHbl) KoHTponbHas pabota

Tema 18. Tema: Bopopon n ero coeauHeHus. Yrnepon, KpeMHU, repMaHuin U nx
CoeAVHEHMUS.

JIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
Il YHH
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o



Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

CTpoeHune atoma, nsotonbl, ocoboe nonoxeHue B MNMC. CTpoeHne monekynbl. HaxoxaeHune B
npupoae, nonyyeHve n ceoricTea sogopoaa. Nmaopuabl. Boga, ctpoeHue monekynbl. CTpykTypa nbaa
N Xnakon sodbl. [Ma-patbl u kpuctannorugpatel. Juarpamma coctosaHus Bogsl. CBoncTBa BOAbI.
MpupoaHbie Boabl. O4ncTka Bogbl. CTpoeHne atoMoB, BaNEHTHOCTU, HAXOXAEHWE B npupoae,
annotponus. Yrnepon, ero ceoiictea. Kapbuapl. Okcuabl yrnepoda. YronbHas Kucnota v ee Conw.
KpemHuia, ero ceonctea. KpeMHreBble KUCNOTbI, CUNMKaTbl, UX CTpoeHue. ['epMaHuii, onoeo,
CBMHeEL, UX CBOMNCTBA U COEANHEHUS.

naboparopHas pabora (6 4aca(oB)):
PaboTbl No 4 rpynne aneMeHToB (Yyrnepoa, KPEMHUIA, repMaHmii)

Tema 19. Tema: Metannbl B nepnoanyeckon cucteme. Merannuyeckas cBsisb. 30HHas Teopus
MeTannMyeckux KpucTannos.

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

Obwas xapaktepuctiuka MmeTannos. Bce Mmetannbl B KOMNakTHOM COCTOSIHMM 0bnapatoT psaoM obwmx
husnyeckmx ceoincTs: 1.Metannmnueckuin bneck. 2.Bbicokas otpaxarenbHas CnocobHOCTb.
3.Henpo3payHbl (Daxe B 04eHb TOHKMX NneHkax ). 4.06nanatoT NNOTHOW CTPYKTYPOiA (B eanHuLe
obbema conepxmTcs 6onbloe Yucno atoMoB. 5.MeTannbl nnacTnyHbl (KPOME CypbMbl U ON0BA).
6.XapakTepusyroTCcs BbICOKMMU TEMNO- U SNEKTPONPOBOAHOCTbIO. HaxoxaeHne B npupoae.
MeTansnbl C BbICOKMM MOHU3AUNOHHBIM noTeHumanom (UIMNM) Haxoosatcs Kak B BUAe COeANHEHUIA, Tak U
B cBOOOAHOM COCTOSIHUM (30110T0). LLlenoyHble n weno4yHo3emenbHble MeTanbl ? B BUOE CONE.
TutaH, MapraHeu, XpoM, Xeneso, Mefb, LMPKOHWUIA, TOPUIA, aNtOMUHUIA ? B BUOE OKCUOO0B. PTyThb,
KaZMWiA, UMHK, ONOBO, CypbMa, BUCMYT, HUKENb, KOBanbT,xene3o ? B Buae cynbcpmnos. Cnocobel
oboraweHus pya (cenapaums no yaenbHONn Macce, MarHutTHas cenapaums, gonotauus). Cnocobbl
nony4eHns MeTannos (MMpoMeTannypruyecknii, MeTannoTepMunsl, rmapoMeTaniyprus,
anekTpomMeTannyprus, nopowkosas Metannyprus). Cnocobbl Nony4eHNs MeTannoB 0cobow YNCTOThI
(neperoHka B Bakyyme, 30HHas nnaeka, TepMnyeckoe pasnoxXeHne netyqymx coeanHeHUNn).

naboparopHas pabora (6 4aca(oB)):
3yyeHne cBoiCcTB MeTannos

Tema 20. Tema: du3nKo-xMMUYECKUn aHanns. Pasbop KOHKpeTHOW cutyauumn: ?IocTpoeHune
AumarpaMM NNaBKkoOCTU OBYXKOMIMOHEHTHbIX CUCTEM?.

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
Il YHH
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

MeTtannnyeckas cBs3b. BONbWMHCTBO METANIOB UMEET KPUCTANNYECKOe CTPOEHNE, OTNnYaroLeecs
OT HeMeTannoB 6ONbWNM YUCIOM COCEAEl B KPUCTANNNYECKOW peweTke (Medb 1 LMHK MetoT no 12
cocegnen, a xeneso ? 14). [loaToMy NponCxoanT Aenokannm3aums NMeLWnXcs aneKTpoHoB. [ns
onucaHns MeTanIM4eckom CBA3N UCMONb3YIOT NPeaCcTaBneHnsl 0 30HHOW CTPYKType TBepLoro tena.
PaHee xMMmnyeckyto CBsi3b B MeTannax noltannucb 06bsacHNTL 06pa3oBaHNEM ?3N1EKTPOHHOMO rasa?.
CornacHo 30HHOW Teopun B 06pa3oBaHUMN METANNNYECKON CBA3W NPUHMMAIOT y4aCcTME BHELWHME
BaNeHTHbIE aNeKTPOHbl. OB bsiCHEHME CTPOST ¢ no3uunii metoaa MO. CoBOKYNHOCTb 3aHATbIX
BaNIEHTHbIMM 9NEKTPOHaMN YPOBHEN Ha3biBalOT BaneHTHoM 30HoM (B3). OcTtanbHble ypoBHM
COCTaBnsaoT 30Hy nposoamMMocTn (31).B cyMMme aTn 30HbI COCTaBNASAIOT paspeLeHHyo 3oHy (P3). B3
n 3l MoryT nepekpbiBaTbCs, MOTyT ObiTb pa3aeneHbl 3anpeleHHo 30HOo. X B3aumMHoe
pacrnonoxeHne 06 bSCHAET OeneHne TBepablX TeN Ha AN3NEKTPUKK, MONYNPOBOAHMKMN 1 MeTaNNbl.
ONEKTPOHHO-AbIPOYHAs NPOBOANMOCTb. [1n5 Kax4oro nonynpoBoAHMKA CYLECTBYET onpeaeneHHas
TemrepaTtypa HacTynneHns cobCcTBEHHON NpoBoaMMOCTN. DU3NKO-XMUYeckuin aHanma (PXA).
CywHocTb XA cocTonNT B N3y4EeHNM KaKoro-nmbo om3n4eckoro CBOMCTBa CUCTEMbI Kak CPyHKLUN
cocTasa WM BHEWHWX YCNoBUN. TepMuHbl 1 NOHATUS DXA (rOMOreHHble CUCTEMBI, reTePOreHHble
cucTeMbl, doasa, YMcno cteneHen ceobonbl, aBTekTMKa). Mpasuno gas MNbbca. Tunbl onarpamm: 1.
unarpamma cocTosHUS 0BYXKOMMOHEHTHOW CUCTEMbI C 9BTEKTUKON (KOMMOHEHTbI HEOrPaHWYEHHO
pPacTBOPUMbI B XMOKOM COCTOSIHUM 1 HEpPaCTBOPUMbI B TBepAoM). 2. lnarpamma ¢ B3aMHOM
HeorpaHNU4YeHHON PacTBOPUMOCTbIO B TBEPAOM COCTOSIHUN (3TO N30MOPMPHbIE BELLECTBA,
KpUCTannmnaylowmnecs B 0ANHAKOBbIX oopmax). Teepable pacTBOpbl (3aMelleHns n BHeJpeHus). 3.
LOunarpamma B cnydyae o6pas3oBaHUs XMMUYECKOro (MHTEpMEeTannM4eckoro) coeamHexns. Jlekums 3.
MpuHuunbl HenpepbiBHOCTK 1 cooTBeTcTBUS H.C.KypHakosa. MeTtannoxumms. Tunbl metannos: 1.
MeTannbl B3aMMHO PacTBOPSOTCSA B XWAOKOM COCTOSIHMK, a B TBEPAOM 06pasytoT 9BTEKTMKY. 2.
MeTannbl He B3aMMOLENCTBYIOT APYr C OPYrOM HU B XWOKOM, H/ B TBEPOOM COCTOSHUSX. 3. MeTtannbl
obpasytoT Apyr ¢ Opyrom Xunokue n Teepable pactsopbl ntoboro coctasa. 4. Metannbl obpasytoT
Mex .y coboi 04HO UM HECKONBbKO MEeTann4yeckmx coeamHeHnii. Metannnyeckmne pacteopbi.
ObpasoBaHne 3HEPreTUHecKnx 30H BO3MOXHO NULWb NPW YCNIOBUN SHEPrEHTUYECKOTO U
MPOCTPaHCTBEHHOIr0 COOTBETCTBUS NepeKpbiBatowmxcs opbtraneit. [NoaToMy pacTBOPMMOCTb B
MeTannax 3aBUCUT He TONbKO OT YMCna BaNIEHTHbIX 3MIEKTPOHOB, HO 1 OT MX TUMa U SHEPreTU4eckoro
cocTtosiHusA. Kopposus MmeTtannos. Pasnnyalot XMMU4eckyto (OencTemne Cyxmx rasos, CepoBoLopoaa,
AnoKcuaa cepbl) U aNeKTPOXMMUYECKYIO (paspylleHne Metanna 3a c4eT HeOOHOPOLHOCTY B
NPUCYTCTBUM SNEKTPONNTA) KOPPO3NID. DNEKTPOXUMMYECKOE paspylleHne MeTanna CoCTOUT U3 Tpex
ctaguin: 1. AHoLHbIA Npouecc (nepexon MeTanna B pacTBop NoL BAUSHUEM rugparaumn). 2.
[Mepexon anekTpoHa oT aHoda K karoay. 3. KatoaHblin npouecc ? cBa3biBaHNE 9NEKTPOHA
Lenonapu3aTtopoM (MPOTOHOM MK MONEKYNO Kucnopoaa). 3awmTa ot koppoauun. Knaccndpukaumns
MEeTannoB B 3aBMCUMOCTU OT UX aKTUBHOCTMW.

naboparopHas pabora (6 4aca(oB)):

MocTpoeHne onarpamMm NNaBkOCTM MO KPUBBLIM OXNaXAEHNS
Tema 21. Tema:LLlenoyHblie n WenoyHo3emesnbHbie MeTansbl.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 19 n3 58. 111 YHI:I
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Xumng s-anemeHToB. OQnMHAKOBOE CTPOEHME HE TONbKO HapPYyXXHOro, HO U NpeanocnegHero
3NEKTPOHHOrO cnost (Kpome nnTust), obycnaenmeaeT 60nblOEe CXOACTBO CBOMCTB. XMMmyeckas
aKTMBHOCTb LWenoYHblx MeTannos (LLIM) He nmeeT paBHbix. LM obnagatoT HU3KUM NONSPU3YHOLWIMM
nenctemeM. LLIM obpasytoT pacTBopuMble B BOAE CONMU. TpyaHOPACTBOPUMbBIMU SBNSHOTCS
oKcox/opartbl, XnoponnatuHatbl U HATPokobanbTaTbl kKanusi, pybuaus n uesus. LenoyHozemenbHble
meTannbl (LW3M). Takxe kak u B cnydyae WM noteHumnansl noHusauuu (M) W3M ymeHbluatotcs
ceepxy BHU3 B [1C. [Npun aTOM yBENNYMBAIOTCA METaNIM4Yeckue cBoncTea. bepmunnuin n marHumi
oTamyatotcs ot apyrmx LW3M. Mposiensetcs omaroHanbHoe cxoAcTBO Hepunns ¢ antoMUHNEM, a
MarHus ¢ nutuem. AMdootepHocTb bepunnus. ?bepunnvesble? nydun. B cootBeTCTBUM C
reoxummnyeckmm npasunom MeHgeneesa nerkune LWI3M pacnpocTpaHeHbl B 3eMHO kope 6onblie
(KanbUWia, MarHuin), 4em Tsxenble (CTpoHumii, 6apwuin). Okenabl W3M. Mx coctas MO. MNonyyatot
cxuraHmem LL3M B kncnopoae nnv TepMonn3om nx rmapokcnaos. Mpu nepexone ot bepunnms K
H6apuio yBenmumBaeTcsl cuna OCHoBaHWiA. MMapoKcrabl KanbLmsl, CTPOHUUS U Bapust SBNSIOTCS
CWNbHBIMW OCHOBaHUSIMU. MMApPOKCKMA MarHnst ? ocHoBaHue cpeaHer cunbl. Mnapokeng 6epunnmsa ?
aMoTepHoe ocHoBaHue. MNpunyrHa aMgoTEPHOCTN ? CNOCOBHOCTL K KOMMeKcoobpa3oBaHmto
(rmapookcokomnnekcol). Conun 6epunnns rmaponnayroTcs. NMoHWXeHne sHepruy rnapataumm B psioy
6epunnunii ? 6apwii NPMBOAUT K TOMY, YTO B Clly4ae KanbLusi, CTPOHUMS 1 bapus obpasyroTcs
6e3BoaHble cynbgpatbl. Conm 0aHO3apsAHbIX aHMOHOB, Kak NpPaBuio, PacTBOPSIIOTCS B BOAE
LOCTAaTO4YHO XOPOLWO, a ABYX- U Tpex3apsiAHbIX aHMoHoB ? nnoxo. LW3M (kpome 6epunnus) obpasytoT
KOMMAEKCOHATbI XeNaTHOro Tuna, pacTBopuMbie B BOAE

naboparopHas pabora (6 4aca(oB)):
PaboTbl No 1 1 2 rpynne s-aneMeHToB

Tema 22. Tema: Xumus d-anemeHToB. O6LLME 3aKOHOMEPHOCTU. CTENeHN OKUCNEHUS.
KomMmnnekcoobpasoBaHue.

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

Obwas xapakTepuctuka nepexonHbix Metanios. K nepexonHbIM MeTanniam OTHOCSATCS 9NEMEHTbI, Y
KoTopbix d- nnan f-060104KM HACTUYHO 3aMNONHEHBI 3NEKTPOHAMN B M30NIMPOBAHHOM aTOMe N B
Kakmx-nmbo 0bbl4HO BCTPEYAIOWMXCS COCTOSHUSAX OKUCNEHUS. 3anonHeHne 3d-opbutaneii
HaYMHaEeTCs Co ckaHams. Y xpoma n 'y Meam HabnogarTcs nposasbl. CylwecTByeT aMnupruyeckoe
npaBuno: Hanbonee aHePreTM4eCckn CTabunbHbIMU 0Ka3bIBAKOTCA NEKTPOHHbIE KOHGUIypaLmm C
HaMONOBMHY MMM MONHOCTbLIO 3aMNONHEHHBIMM OpbuTanaMu. HapyweHus nocnenoBaTenbHOCTH
3anoNHEHMS OOHO3NEKTPOHHBIX OpbuTanein cea3aHbl C HNM30CTbIO AN NEPEXOOHbIX 3NIEMEHTOB
3HaYeHuih aHepruii opbutanein pa3nnyHbix ypoBHen. OnpeneneHHyo ponb Npu oopMUPOBaHNN
SNEeKTPOHHOWN KOHUrypauumn nrpaet MexanekTPpoHHOe B3anMoaencTeme. SHeprmus
MEX3NEKTPOHHOr0 B3aMOLENCTBNS MOXET OblTb NPeAcTaBieHa B BUAE CyMMbl LBYX
NPOTUBOMNOSIOXHbIX MO 3HAKY BKNaO0B (NOMOXUTENbHON SHEePrum oTTanknBaHns 3N1eKTPOHOB U
oTpuuatenbHoi 0bMeHHoR aHepruw). Npy B3auMoaeicTBUN ABYX 3NEKTPOHOB OOMEHHAs 3Heprus
paBHa 9HEPrun cnapunBaHns 3NeKTPOHOB C 0OpaTHbLIM 3HAKOM. I3aMeHeHre BENNYMHBI OOMEHHOIA
SHEPrnn He eAUHCTBEHHbIN (PaKTop, BAMSAIOWMIA HA YCTONYMBOCTb 3NEKTPOHHOW KOHdourypaumu. Ho
C HVM CBSi3aHbl 3aKOHOMEPHOCTU B U3MeHeHum TN.

naboparopHas pabora (6 4aca(oB)):

[MonyyeHne KOMMNEKCHbIX COeANHEHUI d-aNeMeHTOB

Tema 23. Tema: CkaHOuN, UTTPUIA, NaHTaH. PegKo3eMenbHble 3/IeMEeHTbI.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

C poCTOM NOPSAKOBbIX HOMEPOB B FOPU30HTaNbHbIX PAAax NepexonHbIX MeTanioB MakCcMmanbHas
CTerneHb OKUCNeHUs, oTBevarowWwas yCTONYMBbIM COeIMHEHMAM, CHaYana ysennimeaeTcs (3a cyer
yBENMYEHNS YMUCna 3NEKTPOHOB), a 3aTEM YMEHbLUAETCS (3a CHET cnapvBaHus aNeKTPOHOB). BaxHas
0COBEHHOCTb MePEXoAHbIX METAINIOB 3aKNOHAETCS B TOM, YTO NEPEMEHHAs CTENEHb OKUCNEHMS
CBSi3aHa C 4YaCTMYHO 3amnofHEeHHbIM NoAyPoBHEM. Habop cocTosiHWIA OKMcneHust 6onee WNpoK y
nepexoHblX 3/IEMEHTOB, YEM Y HernepexoaHbiX. MarHuTHble cBoncTBa. MarHUTHbBI MOMEHT,
CBSI3aHHbI C ABUXEHNEM 9NEKTPOHA BOKPYr COOCTBEHHOW OCU, HA3blBAETCS CMMHOBLIM MOMEHTOM.
OPAEKTUBHBIA MAarHUTHbLIA MOMEHT atoMa OnpeaenseTcs ero CyMMapHbiM CNMHOM. CyMMapHbIii
CMWH atoma onpenenseTcs ToNbko YACNIOM HECNApPEHHbIX 3NeKTPOHOB. ATOMbI (MOHbI), B KOTOPbIX
BCE 3N1EKTPOHbI CrnapeHbl (COOCTBEHHbIi MOMEHT PaBEH Hy/i0), HAa3bIBAOTCS ANAMarHUTHbIMK. ATOMbI
(MOHbI) C HECMAPEHHDBIM 3/IEKTPOHOM HA3bIBAKOTCS NapaMarHUTHbIMUK. [1pyn noMeweHnn Takmux aToMoB
BO BHELWHEEe MarHUTHOE rnone Ux COOCTBEHHbIV MArHUTHbIA MOMEHT BbICTPanBaeTcs No nosnto. B aTom
cnyyae Yactuua BTSIrMBaeTcs B MarHMTHoe none. BoicokocnuHoBble KC yauwe bbiatoT
napamarHuTHbIMW, a HA3KOCMMHOBbLIE ? AnamarHMTHbIMK. OnTnyeckmne ceorcTBa. Ha ocHoBaHmn
Teopun kpuctannndeckoro nons (TKIM) MOXHO ynpoLleHHO 06bSCHUTL HE TONb MarHUTHbIE CBOMCTBA
KC nepexoHbix METANNIOB, HO 1 MX OKpackKy. B HopManbHOM HEBO36YXXAEHHOM COCTOSIHUMN 3NEKTPOH
HaxoOuTCs Ha 0OHON 13 t2g-opbutaneii. MNpwn 3aTpaTte 3HEPrumM aNEeKTPOH BO3byXoaeTcs
nepexoanT Ha eg-opbutarns.

naboparopHas paborta (6 4aca(oB)):

PaboTbl no 4 rpynne d- aneMeHToB

Tema 24. Tema: TutaH, LUPKOHUN, racPHUN N UX coeanHeHUs. AKBa- U TMAPOKCOKOMMEKCHI.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

AnemeHTbl NoboyHow noarpynnel W B rpynnbl. B a1y noarpynny BxoasaT 32 anemeHTa: 17
penkosemenbHbix (P33), aktnHnii n 14 aktnHngos. P33 ? 9T0 ckaHaWN, NTTPUIA, naHTaH n 14
naHTaHnpos. B pagy uepuin ? nioTeumii NOCTENEHHO YMEHbLLAKTCSH aTOMHbIE U MOHHbIE PaanYChl
(naHTaHngHoe cxartme). [1o cBoMCTBaM nerkne naHTaHngbl TAroTeloT K NaHTaHy, a Taxenble K
NTTPUIO. JlaHTaHNObl B COOTBETCTBUN C 3TUM OENAT Ha LepueByto Noarpynny (naHtax, uepuin
?eBponuit) n NTTPUEBYIO NOArPyNny (UTTPUA, ragoNUHUA-NOTEUM). Y akTUHUO0B BblOENSIOT TOXE
LBE NOArPYyNMbl: KIopus (TopuiA-kiopwuin) n 6epknus (6epknnii-noypeHcuii). SnemeHTbl, cneaytowmne
3a ypaHOM, Ha3bIBalOT TpaHCcypaHoBbIMK. Hanbonee ycToinyneas cteneHb OKUCNEHUS NaHTaHNL0B
3+. [MoaTOMy XMUYECKM OHM NOXOXW Opyr Ha apyra. Llepuit MoXeT NposiBnaTb CTeNeHb OKUCNEHUS
4+, a esponuii ? 2+. OcobeHHOCTV XuMun naHTaHnpos: 1. f-Opbutanm NoYTN He y4acTByHOT B
o0bpasoBaHun XMMUYecknx ceagelt (Bknan okono10%), Tak Kak SBASTCS BHYTPEHHUMMU.
CnepnoBaTtenbHO 9TW 3NEMEHTbI 06pasyoT COeANHEHNS C MPEUMYLLECTBEHHO NOHHBIM TUMOM CBS3M
(aHanoruyHo W3M). 2. Nns f-opbutanei, kak n ons d-opbutanei, xapakTepHo pacwenneHue B
nonsix 6onee HU3KOM CUMMETPUN, YeM capepurydeckas. OoHako Tak Kak aTn opbuTtany nexar Huxe no
aHepruu, 4em 5s-, 5p-, 6s-opbutanu, SHePreTUHECKnii BLIMIPbILW TAKOro pacluenneHns HeBenuK, a
ahEKT CTabUNn3aLmm KpUCTanIMYeCKNM NOIEM HE3HAYNTESEH.

naboparopHas pabora (6 4aca(oB)):
[Mony4yeHne rnapokCOKOMMNEKCOB.

Tema 25. Tema: BaHapuin, HNUo6un, TaHtan. UsononucoeanHeHMs BaHagus: 3aBUCUMOCTb
coctaBa ot pH. ConocraBneHne peaokc-CBOMCTB.

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

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Moarpynna saHaaus (YB noarpynna). Bcnencrtene naHTaHMAOHOMO CXaTus HUOBWIA 1 TaHTan 6nmaku
(MX aTOMHblE 1 MOHHbIE paaunycbl paBHbl). Hannyne HecnapeHHbIX aNeKTPOHOB 0bycnaBnneBaeT
BbICOKME TemMnepaTypbl KUMEHNs B CBA3W C y4acTnem d-anekTpoHOB B 06pa3oBaHMN AOMNONHUTENBHO
K MeTaimyeckomn KOBaNeHTHOW CBA3N MexXay aToMamu B Metannax. Pasnuyns B aHeprusx ns- u
(n-1)d-opbuTaneii yMeHbWAaOTCS C POCTOM N, YTO MPUBOIOUT K y4aCTUIO B 06pa3oBaHUN CBA3N BCEX
BaJIEHTHbIX 3N1eKTPOHOB.[1ng BaHaONS 3TO pasnunyue cylecTBeHHO. [103TOMy B COeOUHEHUAX
BaHaOWIA UMEET pasHyto CTeMNeHb OKUCNeHUs (0T 2+ Ao 5+). [na HMobus n TaHTana pasnuyve
SHeprum s- n d-nogypoBHe MUHUMarNbHO. [103TOMy peannayloTCs CTENeH OKUCNEHNS 4+ 1N 5+.
CteneHb okucneHms 5+ 0bbl4HO CTabnnmMampyeTcs B COEANHEHNSIX C KOBANIEHTHO CBA3bIO
(KMCNOpOHbIX 1 ranoreHnaax), T.e. B COeANHEHMsX ¢ Hanbonee anekTpooTpuLaTeNbHbIMA
anemeHtamun. MeTtannbl XUMNUY4ECKN CTOMKW: HE B3aUMOLENCTBYIOT C BO34YyXOM, BOLOW, WeEeNoYblo,
HEOKUCNSAWMMM KNCNoTaMu (Kpome rnnasukoBow). PacTBopeHune. BaHanuin pacteopsieTtcs B
NnaBNKOBOW, a30THOW (MpW HarpesaHuu), CEPHOM (KOHLL.) KUCNoTax 1 B Lapckom Bogke. Bo Bcex
cnyyasix, KpoMe NnaBUKOBOI KMCNOTbI, 06pasytoTCs Conn BaHaauH-noHa. Mpu pactBopeHun B
NNaBMKOBOW kKMcnoTe nonyvaetcs rekcagptopuarblii KC BaHaaus (Y). Huobuia n TaHtan
PacTBOPSIOTCS N1LWb B NIABUKOBOW KMCNOTE U €€ CMECU C a30THOIM KMCNOTOW ¢ 06pa3oBaHMEM
gpTopuaHbix KC ¢ KOOpANHALMOHHBIM YUCNOM 61 7. BaneHTHbIX 9NeKTpOHOB Mano (d3),noaTomy
MNOHbI 9NIEMEHTOB NOArPYnnbl BAHAAMS SBASIOTCA AOCTATOHYHO ?XecTkuMn? no Mupcony. MNoatomy
Hanbonee TeEPMOANHAMMNYECKMN YCTONYMBBI COEANHEHNS C ?XXeCTKMM? kucnoponom. ObpasyroTcs
BaHa[MeBble KMCNOThI, BaHagaTbl U n3ononueaHagartbl. B pacteopax B 3asucumocTtu ot pH
CYLWEeCTBYIOT O4EHb CIIOXHble paBHOBECUS. B CUNbHOKUCNbIX pacTBOpPax OCHOBHOW XUMNYECKOW
doopmoit BaHaaus (Y) saBnseTcsa BaHaOUH-UOH (oMoKcoBaHaanim Y).

naboparopHas paborta (6 4aca(oB)):
PaboTbl no 5 rpynne d- aneMeHToB

Tema 26. Tema: Xpom, monubaeH, Bonbdpam. Okcuabl, rMapoKcuabl, KNCnoTbl. KomnnekcHble
coeauHeHusa xpoma (LL).

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

CoenunHeHuns xpoma (LL). CteneHb okmcneHns 3+ Hanbonee xapakTepHa ons xpoma. OTol CTeneHm
OKUCNEHNs COOTBETCTBYET OKCUA XpoMa (BELWWECTBO O4EHb Tyronnaskoe, TEMHO-3e/1eHOro LBeTa,
HepacTBOpMMOe B Bode U B kmucnotax). Okcng xpoma Ll MoXHO pacTBopuTb Npu cnnasneHum co
weno4amn.Okeng xpoma(lll) nmeeT apko BbipaXeHHbIN amdoTepHbIn xapaktep. C kucnotamm
rmppokecna xpoma (W) obpasyet conn. Co wenoyamm nonyvatoTcs XpOMUTbl (M3yMPYaHbIE CONU
rMAOPOOKCOXPOMUCTLIX KUCNOT). PacTBopbl coner xpoma (L) B 3aBucumocTn ot ycnosuin (pH,
Temneparypbl, KOHLEHTpaLnK) oKpalleHbl 0T (OMONETOBOro A0 3e/1IEeHOro useta (M3MeHseTcs
BHYTPEHHSAS U BHEWHSAS KOPAMHAUNOHHBbIE Coepbl CYLECTBYIOWNX B 3TUX YCNIOBUSAX KOMIMNEKCOB).
Mockonbky ruapokcug xpoma (L) oyeHb cnaboe ocHoBaHue, conu xpoma (L) B 3Ha4MTENbHOM
cTeneHun rmpgponuaytotcs. Moatomy B BOAHbIX pacTBopax coneit xpoma (L) ¢ aHmoHamm cnabbix
Kncnot He obpasyeTcs. B aTom cnyyae B ocanok Beinagaet okema xpoma (W). CoeanHeHns xpoma
(W) npn nencTeum CUNbHbIX OKUCNNTENEN B WENOYHON cpele nepexonst B Xpomarhl (pacTsopbl
XEenTnrn ueeta), a B KUCoi cpene 0bpasytoT buxpomathl (opaHxeBoro LeeTa). lNepeson
coeavHeHuin monnbaeHa n Bonbgpama HA3KMX CTENEHEN OKUCNEHMS B BbICWINE CTENEHN OKUCNEHUS
TpyoHocTen He npeactasnset. OHM OKUCNATCS KUCNopoaoM Bo3ayxa. [Monnkucnotsl. Cogepxar
ocTaTkuy OOHOW 1 TOW Xe KucnoTbl. ['etepononukmcnotbl. CogepxaT 0CTatkm pasHbIX KUCHOT.
BnnsHne pH. OcHoBHble chopmbl n3ononumonnbpatos. B wenoyHol cpene npeobnanaet
monmbaar-aHmoH. Mpwu pH = 4-5 obpasyetcsa rentamonubaart, a npu pH MeHblue 5 B pacTBope
cylecTByeT okTamonubaar.

naboparopHas pabora (6 4aca(oB)):
PaboTbl no 6 rpynne d- aneMeHToB

Tema 27. Tema: MapraHeu, TexHeuun, peHnin. Conctea coegUHEHMn MapraHua ¢ pasfiuyHbIMU
CTEeNeHsAMU OKUCNEeHUs. 3aBUCUMOCTb NoTeHumana ot pH.

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

PeructpaunoHHbiii Homep 7 BAEKTPOHHELIH
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Moarpynna mapraHua ( Y11 B noarpynna). MapraHew, ob6pa3syeT coeaMHEHNS B COCTOSHUSIX
okmcnenus I, W, 1Y, Y, Y1, Y11. PeHuin n TexHeunin ycTton4mebl B CTENEHN OKMCNeHUsa Y11.
PacTtBopeHne Metannos. MapraHew, pacTBopsieTcs B pa3baBneHHbIX KUCN0Tax C BblAENEHNEM
BoJopoAa. PeHuid n TexHeunii pacTBOPSIOTCSA B a30THOW KMCNoTe ¢ obpa3oBaHNeM NeppeHaTos u
neptexHaTaToB. CTabunuaaums creneHn okucneHns Y11 ceepxy BHU3 06 BSCHAETCS YMEHbLWEHNEM
NPOYHOCTM CBSA3M BANIEHTHbIX 3MIEKTPOHOB MO Mepe pocTa paauyca atoma (TEXHEUNs N peHns).
CoenvnHeHuns mapraHua (I1). B cunbHoWeNno4YHoM cpene B NPUCYTCTBUM CUNbHBIX OKUCIUTENEN
mapraHel (1) nepexoont B MmapraHey, (Y1). B kucnon cpene mapraney, (1) nepexoamt B mapraHeL,
(Y11). Mapraneu (1Y). NupontoaunT (onokcua mapraHua) npu pacTBOPEHUN B CEPHON KMUCNoTe
BOCCTaHaBnuBaeTcs B cynbgpat mapraHua (). B atoin cteneHn anemenTa Y11 B noarpynnbl
obpasyloT knacTtepbl (Hanpumep, peHuit). Mapraned, (Y1). Conn maHraHatbl ( COOTBETCTBEHHO
peHarbl, TexHartaTbl). [lng MaHraHatoB xapakTepHbl peakumm aucrnponopumnoHnposaHus. Mpu
BOCCTAHOBJ/IEHNN MaHraHaToB B KUCNOM cpefe nonyyatoTcs conu mapraHua (). Ecnu
BOCCTAHOBJIEHNE MPONCXOANT B HENTPANbHOW UMK LWENOYHOW cpeae, TO NnosyyaeTcs ouokcua
mapraHua (1Y) wnn rmgpokcng mapradua (1Y). CoeanHenuns mapradua (Y11), texHeuns (Y11),
peHus (Y11). B kucnom cpene nepMmaHraHat BocctaHasnusaetcs B MapraHel, (I1). B HenTpanbHomn
cpele npv 3TOM NonyYaeTcsl AMoKcua MapraHua (npontosnT). B wenoyHoi cpene obpasyercs B
pesynbTaTe 0QHO3NEKTPOHHOrO nepexona MaHraHar.

naboparopHas paborta (7 4aca(oB)):
PaboTbl no 7 rpynne d- aneMeHToB

Tema 28. Tema: Xene3o, KkobanbT, HUKeNb. KomnnekcHble COeAUHEHNSA: YCTONYNBOCTD,
3HepreTnyeckue auarpammbl. Ponb B 6Monormyeckmx npoweccax.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):
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(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

VIII B nogrpynna. lNogrpynna oxeatbiBaeT 3 nepuoga d-aneMeHToB, KOTOPbIE MOXHO
Knaccmguumposartb No BepTukanu n no ropusoHtanu. o sBeptukanu: Tpuana xenesa (pyTeHun,
ocmuit), Tpmaaa kobanbTa (poavii, npuaunin), Tpuana H1ukens (nannaauin, nnatuiHel). Mo
rOPM3OHTaNN: CEMENCTBO Xenesa (Xeneso, kobanbT, HAKENb), CEMEACTBO NAaTUHbI (PyTEHMS,
poavs, nannaaus, OCMUiA, NnatuHa, npuamin). Tpuandbl NO BEPTMKANU UMELOT 6onbluee CX0ACTBO MO
CTPOEHWIO BHELHUX 9NEKTPOHHbIX 060n04eK. 1o chnanyeckmm n xummnyeckmm ceoimcteam bonee
CXOOHbIMM SBASKOTCS 9NEMEHTbl CEMENCTB Xenesa 1 NnatuHoBbIX MeTannos. o BepTukanu
peanuaytotcsa bonee BbICOKME CTEMEHM OKMCNEHUS U pacTeT UHEePTHOCTb. [ocne oTpbiBa
S-3NEKTPOHOB CrieayeT OTpbIB d-3NEeKTPOHOB, KOTOPbIE fierye By ayT OTpbIBATbCS Y aTOMOB MM MOHOB
¢ 60MbWUM PaanycoM, T.e. Y NaTUHOBbIX METANNOB. DTUM MOXHO Ka4eCTBEHHO MOXHO 0O bACHUTD
Hannyne BbICWINX CTEMNEHEN OKUCNEHNS Y NNaTUHOBBLIX MeTannoB. Xummnyeckume ceoricTea. XKeneso
peakumoHHocnocobHo. Jlerko pearupyet ¢ kucnotamm (pasb.). B KOHLEHTPUPOBAHHOI a30THOW
kucnote n 100%-Holi cepHoli Ha xonoay Xeneso naccueupyetcs . C pasbasBneHHo a30THOW
KMUCNOTOI Xene3o pearnpyet ¢ obpasoBaHnem HuTpata xeneaa (W) n okcnpa asora.
B3anmopericteme co wenovamu. B 0bbl4HbIX YCNOBMSIX Xene3o He B3anmoaeincTeyeT. C ropsymm
KOLEHTPUPOBAHHbIM PACTBOPOM rMApoKcHaa HaTpusi obpasyeTcsi pacTBOPUMBIiA
rugpookcokomnnekc xeneaa (I1). Xeneso (1) Ha Bo3ayxe ycTtonynso B coctaee conu Mopa. Lpyrue
CONMKM OKMCNATCS KMcnoponom sosayxa. ['mppokeng Toxe. KaTmoHHbIE KOMMIEKChl paspyarTcs B
BoAe. AHMoHHble KC 6onee yctoinumebl, 4em kaTnoHHble. TKI nporHosumpyeT, 4to KC xenesa (M) ¢
nurangamy cnaboro nonst U CUNbHOTO MOt AOMKHbI 3HAYUTENBHO PasnnyaTbes Mo
TepMoauHammyeckoi yctonumsocTn. CoenmHeHmns xenesa (W). CoennHeHust xenesa (L) B 6onblueit
cterieHu, yem xenesa (1) rugponuadyetcs. Booa B KOOPANHUPOBAHHOW cApepe MHOro3apsaHbix
KaTUOHOB SABNSETCS OOBOMbHO CUMbHOM KMCNOTON. B KoopanHaumoHHon cdpepe xenesa (1) soga
MeHee cunbHas kucnota. 13-3a rmgponmsa pacteopbl conen xenesa (L) nmerot cunbHoKucnyto
peakuuio (pH = 2-3). [lobasneHne cunbHbIX KUCNOT NodaBnsieT rmaponns. B wenoyHoi cpene
rmaponua ycunmeaetcs. 1o cnocobHocTn rmaponmaosatbes conun xenesa (L) cxooHbl ¢ consiMm
xpoma(ll), antomunns (W), a xenesa (1) ¢ marHus (IM). KatnoHHble KC manoyctonymebl. AHNOHHbIE
KC 6onee yctoiumsbl, 4em ons xenesa (). MNpu okmcneHnmn xenesa (LU) B wenoyHoli cpene
nony4atTCcs okcogeppatbl KpacHO-goMoneToBoro useta. OHM NOXOXM Ha MaHraHaTbl, HO SBASOTCS
6onee cunbHbIMK okmucnuTensmmn. KobanbT u Hukenb. ST MeTannbl 6onee MHEPTHbI, YeM xeneso. He
PacTBOPAIOTCS B LWeno4n, Ho pacteopsitotcs B kucnotax. KC kobanbTa (M) okMcnsitoTcs KUCNopoaoM
Bo3ayxa (Hanpumep ammmakartbl). KC Hukens (1) 6onee yctonumsbl. KobanbT (1) obpasyet KC
0KTasapu4yeckom 1 Tepasapuny4eckon KoHdourypaumm. Bo3amMoxXeH nerkuii nepexon Ot OQHOM
KOHJourypauum K gpyron. PO30Bblii pacTBop, coaepXalmii OKTasApn4eCcKmnin akBakoMnneke
kKobanbTa (1), MEHSIET OKpaCKy Ha CUHIO NPU AEACTBUN WEN0YM U KACNOTbI B CBSA3N C
obpasoBaHneM cooTBeTcTByOWNX TeTpasapudeckmnx KC. Hukenb(IM) obpasyeT Takxe
okTasgpuyeckue n tetpasgpudeckue KC. C nuraHgamm cUnbHOro nons (UaHua-uoH) peanuayercs
MnockokBagpaTHas KoHdpurypaums. C gumeTunrnmokcmumom Hukenb (M) obpasyet KC xenatHoro
cTpoenus. MNpu pacTBopeHnmn B Boae coneit Hukens (M) obpasytoTtcst okTasapuyeckune aksakKC.

naboparopHas pabora (7 4aca(oB)):

Tema 29. Tema: Metannbl nnatuHoBou rpynnbl. KnuHeTnyeckas MHepTHOCTb. KoMnnekcHble
coeauHeHus: n3somepus, appekT TpaHC-BNIUSHUSA.

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

MnatuHoBble meTannbl (MM). CnocobHOCTb K KOMMIEKCO0OPa30BaHUMIO BblpaXeHa CUNbHEE, YeM Y
MeTannoB Tpuanbl xenesa. BaneHTHble opbutanu MM umetoT 60nbluyto NPOTSAXEHHOCTb, YO
cnocobcTByeT AOHOPHO-AKLENTOPHOMY B3aUMOLENCTBUIO U YBENNYEHNIO paclenneHns d-opbutanei
KPWUCTaNnMYeCcKnM nonem nuraHaa. AnekTpoHHble obonoukm MM obnagaoT LOCTATOYHON MSArKOCTBIO
ons 06pa3oBaHNs KOBANEHTHbIX CBA3€E ¢ nnuraHaoM. MNoatomy 3HaumTenbHas yacte KC snsetcs
HW3KOCMNHOBbLIMM (faxe ¢ nuraHaamu cnaboro nons). KC nHeptHbl. B MC no Beptunkanm
KUHeTnyeckas MHepTHOCTb pacTteT: Hukenb(lM)- nannaguin(l) ? nnatmHa (). 9710 cBSA3AHO C
YBENNYEHNEM SHEPrumn pacllenneHns KpUCTanim4eckum rnonem nuraHaoB v yBenmieHneMm npoyHoCTur
KOBaNIEHTHOM CBA3W MeTann ? nuraHg BCneacTBMe NOBbIWEHWUS 4edDOPMUPYEMOCTI 3NEKTPOHHbIX
obonoyek y Taxenbix MM,

naboparopHas pabora (6 4aca(oB)):
PaboTbl no 8 rpynne d- aneMeHToB

PernctpaumnoHHbii Homep 7 5AE
CrpaHnua 24 n3 58. 111 YHI:I

PHEORM,

it
BEPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Tema 30. Tema: Menb, cepebpo, 30n0T10. AucnponopunoHnpoBaHue coeguHeHumn M(l).
CoenunHeHus megu (). dopmbl KOOPANHALMOHHOIO Nonnagpa.

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

Moarpynna meaun (1 B noarpynna). Meap, cepebpo 1 301010 06nanatoT 60/bWMM NOASPU3YHOLWIMM
nencTemeM. MNMpuUTarnearoT BHEWHME 3NEKTPOHbI U CKIIOHHBI MX COXPaHATb Npu cebe. Xummnyeckas
aKTMBHOCTb YMEHbLaeTcsl 0T Meam K 30/10Ty. 3010T0 1 cepebpo (B MEHbLUE CTENEHN) YCTONYMBbI Ha
BO34yxe, a Mellb NOKPbIBAETCSA CNoem Manaxmrta. Bce Tpu anemMeHTa pacrnonoxeHol B psay
Hanps>XeHnn 3a BoAOpoaoM. [103TOMy B KMCNOTax-HEOKUCNUTENSX He pacTeopstoTca. Menb u
cepebpo pacTBOPVMbI B KOHLIEHTPUPOBAHHbIX a30THOM 1 CEPHOM KNCOTax (MOXHO 1 B CONSIHOWM
KMCNoTe, HO B MPUCYTCTUM KMCNopoaa). 3010TO pacTBOPMMO B ropsiHeit CeneHoBOoM KUCNoTe U B
uapckoi Bogke. CteneHb okucneHust 1+ xapaktepHa onsi cepebpa. CoeanHeHns meon (1) n
cepebpa (1) pacTBopsOTCS 3a CHET KOMMNEKCoobpas3oBaHUs C aMMMaKOM UK B N30bITke
OLHOUMEHHOrO aHWoHa. ManoreHnabl CKNOHHbI K peakuusaM aucnponopunoHmposaHus. CteneHb
OKMCNeHMs 2+ xapaktepHa ans meau. MNpu pacteopeHun coneit meaun() B Boae obpasyeTcs CUHWIA
oKTasapuyeckuii akBakomnnekc. Ecnu B KoopanHaLUMOHHYIO cdoepy BXOOAT Apyrue nuraHibl, To
LiBET MOXeT OblTb KOPUYHEBBLIM UNK 3eneHbIM. Mnapokena Mmeaun() obnanaet cnabol
aMOTEPHOCTbO. MpK ero pacTBOPEHUN B KOHLLEHTPUPOBAHHO Wenoyn obpasyeTcsi CUHUIA
rmapookcokynpart. FanoreHnabl meau (M) pacteopsitoTcst B n3bbiTke peaktnea. Menb (M) obpasyert
KaTMOHHbIe 1 aHWOHHbIe (KynpaTbl) KC. CteneHb okncneHus 3+ xapaktepHa ang sonorta. Okeng u
rmgpokecng 3onota (L) amcboTepHbl ¢ npeobnagaHnem KUCNOTHbIX NPU3HAaKoB. [Mpy pacTBopeHun B
KUnoTax 1 weno4yax rnony4arTcs COOTBETCTBYIOWME aypaTbl, B KOTOPbIX 3010TO(LL) nmeet
KOOpPANHALMOHHOE Y1cno 4.

naboparopHas pabora (6 4aca(oB)):
PaboTbl no 1 rpynne d- aneMeHTOB

Tema 31. Pa3bop KoHKpeTHOM cuTyauumn: ?PaclienneHmne d-ypoBHS KpUCTaNIMYECKUM Nonem
pa3Hou cuMMeTpuUn?.

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

C poCTOM NOPSAKOBbIX HOMEPOB B rOPU30HTaNbHbIX PAAax NepexonHbIX MeTanioB MakcmmanbHas
CcTeneHb OKUCNEHWS, OTBEYarowWwas YyCTOMYMBbIM COEOUHEHNAM, CHaYana ysenvymeaeTtcs (3a cyer
yBENNYEHNS YnCna SNeKTPOHOB), a 3aTEM YMEHbLIAeTCa (3a CHeT cnapvBaHns anekTpoHOB). BaxHas
0COBOEHHOCTb MEPEXOOHbIX METANNIOB 3aKNOHAETCS B TOM, 4TO NEPEMEHHAS CTENEHb OKUCNEHMNS
CBSi3aHa C 4YaCTMYHO 3amnofHEHHbIM NoAyPOBHEM. Habop COCTOsIHWIA OKMCneHns 6onee Wnpok y
NepexofHbIX 3NEeMEHTOB, YeM Yy HenepexoaHblX. MarHuTHble cBoncTBa. MarHUTHbLIA MOMEHT,
CBSI3aHHbIN C ABUXEHNEM 9NEKTPOHA BOKPYr COOCTBEHHOW OCU, HA3bIBAETCA CMMHOBLIM MOMEHTOM.
OPPEKTMBHBIA MArHUTHbLIA MOMEHT atomMa onpenenseTcs ero CyMMapHbIM cCrvMHOM. CyMMapHbIii
CMVH aToMa onpenensieTcs ToNbKO YACOM HECNapPEHHbIX 9NEKTPOHOB. ATOMbI (MOHbI), B KOTOPbIX
BCE 3NEKTPOHbI CrnapeHbl (COOCTBEHHbIE MOMEHT PaBEH HyN0), HA3bIBAIOTCS ANAMArHUTHbIMK. ATOMbI
(MOHbI) C HeCNapeHHbIM SNEKTPOHOM Ha3bIBalOTCA NapamarHUTHbIMK. [py noMeleHnn Taknux atoMoB
BO BHELWHEE MArHUTHOE MoNe X COOCTBEHHbBIV MArHUTHbIA MOMEHT BbICTPAMBaETCs No nosnto. B atom
cnyyae Yactuua BTArMBaeTcs B MarHMTHoe none. BoicokocnuHoBble KC yauwe bbiatoT
napamarHUTHbIMU, @ HA3KOCNUHOBbIE ? auamarHuTHboiMU. OnTu4yeckne cBoncTea. Ha ocHoBaHWUK
Teopumn kpuctannmnyeckoro nons (TKIM) MOXHO ynpoweHHO 06 bACHMTb HE TONb MarHUTHbIE CBOMCTBA
KC nepexonHbix METANNIOB, HO 1 MX OKpackKy. B HopmManbHOM HEBO36OYXAEHHOM COCTOSIHUMN 3NEKTPOH
HaxoaMTCs Ha ofHoW u3 t2g-opbutaneit. MNpu 3aTpare aHeprun anekTpoH Bo3byxaaeTcs u
nepexoamT Ha eg-opbuTtans.

naboparopHasi paborta (6 4aca(oB)):
I'Ionyqume KOMMNNEeKCHbIX COG,EI,VIHGHI/IVI.

Tema 32. Tema: Xumuna f-anemeHtoB. CeMencTBO NaHTaHMOOB. JlaHTaHMOHOE cXaTue.
CemenctBo aKkTMHUAO0B. TpaHCypaHOBbIE 3/IEMEHTbI.

JNIeKLMOHHOoe 3aHsiTue (2 4aca(oB)):
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AnemeHTbl NoboyHo noarpynnel W B rpynnbl. B a1y noarpynny BxoasT 32 anemeHTa: 17
penkosemenbHblX (P33), akTuHWUiA n 14 akTnHNOoB. P33 ? 310 ckaHau, UTTPUIA, naHTaH n 14
naHTaHngos. B pagy uepuin ? nioteumii NOCTENEHHO YMEHbLLAKTCSH aTOMHbIE U MOHHbIE PaanyChl
(naHTaHngHoe cxartue). 1o cBoCTBaM Nnerkme naHTaHuabl TAroTeroT K NaHTaHy, a Taxenble K
NTTPUIO. JlaHTaHnObl B COOTBETCTBUN C 3TUM OENAT HA LiepUeByIo NOArpynny (naHTaH, uepun
?eBponuii) N NTTPUEBYIO NOATPYNNY (MTTPUIA, FAOONUHUA-NOTEUNI). Y aKTUHUO0B BbIOENSIOT TOXE
LBE MOArpynmnbl: Klopus (TopuiA-ktopwuit) n 6epknusi (6epknnii-noypeHcuii). dnemeHTbl, cneaytowmne
3a ypaHoM, Has3bIBalOT TpaHCcypaHoBbIMK. Hanbonee ycToinymneas cteneHb OKUCNEHUS NaHTaHU 0B
3+. [10aTOMYy XMMMYECKN OHM MOXOXW Opyr Ha apyra. Llepuit MoXeT NposiBNsTb CTENEHb OKUCEHMS
4+, a eBponuii ? 2+. OcobeHHOCTV XUMUK naHTaHnaoB: 1. f-Opbutany NoYTN He y4acTByHOT B
0bpazoBaHUn XMMUYECKNX cBa3el (Bknan okono10%), Tak Kak SBASOTCS BHYTPEHHUMMU.
CnepnoBaTtenbHO 3TN 3neMeHTbl 06pasyoT COeANHEHNS C MPEUMYILECTBEHHO NOHHBIM TUMOM CBSI3M
(aHanornyHo W3M). 2. lns f-opbutaneit, kak n ans d-opbutanei, xapakTepHo paclienseHne B
nonsix 6onee HU3KO CUMMETPUN, YeM cpepurydeckas. OoHako Tak Kak 3Tn opbuTtany nexar Huxe no
aHeprum, 4em 5s-, 5p-, 6s-opbuTann, SHepPreTUYecKnii BeINrPbIl TaKOro pPacllenieHns HeBenuK, a
3O deKT cTabunmnaaumm KpUCTanIM4eCcKUM NoNeM HeaHadnTeneH. AKTuHMabl. B otanyne ot
NaHTaHWLOB BCE OHU SBNSIIOTCS PaaMOaKTUBHBIMU, T.€. HE UMEIOT CTabubHbIX M30TOMOB. [N
HEKOTOPbIX aKTUHUOO0B XapakTepHbl HECKOMbKO 9NEKTPOHHbIX KOHAUrypaLumin. 5f-OnekTpoHbl no
cpaBHeHUto ¢ 4f-anekTpoHaMu nMetoT 6onee BbICOKYHD SHEPrMio. DT opbutanu He SBNSOTCS
BHYTPEHHUMYK (OCOBEHHO y akTMHMAO0B NepBOW NONOBMHbI psiaa). Moarpynna tutaHa (1Y B
noarpynna ). C pocToM aTOMHOIr0 HOMepa yCToymMBas CTeneHb OKUCNEHNS MOBbIWAETCH. ITO
TUNWYHO ONS NepexofHbix MeTannos. [1pu nepexone oT TUTaHa K LMPKOHUIO aTOMHbIA N NOHHBbIN
panuycbl 3senuymsatoTcs. [lepexon OT UMPKOHMUS K radpHUIO NPUBOAUT K HEKOTOPOMY YMEHbLLEHUIO
paguyca. 9TO CBA3aHO C TeM, YTO radoHUN pacnonoXeH HENOCPEACTBEHHO 3a NaHTaHUgamMm 1
NaHTaHWOHOEe cxaTtue B 6oNblel CTENEHN BAMSET UMEHHO Ha Hero. CoicTBa LMPKOHNS 1 radoHms
6nm3kun. XapakTepHas cTerneHb OKUCNeHust 4+ (TuTaH ctabuneH Takxe B CTENEHN oKUcneHust 3+). Y
3M1EMEHTOB, MEIOWMX MO BaNeHTHbIMM 3N1eKTpOoHaMm 060104Ky TMna GnaropoaHoro rasa, C poCcToM
panuyca yMeHblaeTCs Nnonspuayolee OencTBne N BaneHTHbIE 31IEKTPOHbI YAEPXMBaOTCA MeHee
MPOYHO Y LIMPKOHUSA 1 radpHms, yem y TutaHa. Ceoictea. Metannbl Ha xonogy ManoakTUBHbI:
yCTOMYMBbI HA BO3AyXe U B Bofe. IT0 0bycnosneHo obpa3oBaHneM Ha NOBEPXHOCTU MeTanna
TOHKOW, HO NPOYHON NNEeHKN auokcuaa. BeeneHve TutaHa v LMPKOHUS B CriaBbl yBENNYMBAET UX
TBEpPOOCTb. PactBopeHue. TnutaH pacTBopseTcs B ropsyein COnsHOM 1 NnaBMKOBOW KMUCNOTax.
LinpkoHui nradpHmnin pactTeopstoTCa TONbKO TOraa, Korga co3faroTcs YCNoBus ons Ux OKUCNEHNs n
obpaszoBaHust aHmoHHbIX KC ¢ LIA B cTeneHn okucneHus 4+. TutaH pacTBopuMm B
KOHUEHTPUPOBAHHOM LWENoYn, a UMPKOHUA 1 radoHnin HeT. [ naopaTnpoBaHHbie KatuoHbl TutaHa(1ly),
umpkoHnsa(1Y) n racdoHusi(1Y) Bcnencteme 60nblOro 3apsiia B pacTBopax He cywecTBytoT. Mnaponus
noet ¢ obpasosaHneM MHorosiaepHblx KC. Mpun anekTpoXnMmn4eckoM Unm XmMmMm4eckom
BOCCTAHOBNEHMWN coeanHeHunin TutaHa (1Y) obpasyotcs oktasapuyeckmne akBakoMMnekebl
TutaHa(ll).

naboparopHas paborta (6 4aca(oB)):
CuHTES3bI HeopraHn4yeCckmnx BelecTB.

Tewma 33. Tema: Mannun, uHaun, Tannun. NMocrtnepexoaHbie MeTannbl. BropuuHas
nepuoanyHoOCTb.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):
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MocTnepexonHble MeTannbl (raninin, MHOWA, Tananin). AT MeTansbl OTAMYaOTCS OT TUNNYeckux (bop
1 anoMuHui). Vix BaneHTHbIM SNeKTpoHaM NpenwecTByeT NONHOCTbIO CPOPMUPOBaAHHAS
18-anekTpoHHas nerko nedopmmpoBaHHas obonoyka. B cnyvae TMnmMyeckmx 3n1eMeHTOB BaneHTHbIM
3NeKTPOoHaM MpeawWecTByeT XecTkas, Manoaedopmmpyemas anekTpoHHast obonoyka 6naroponHoro
rasa. B pesynbtare HapylweHe npuHUmMna MOHOTOHHOCTU CBONCTB. Takasi HEMOHOTOHHOCTb
paccMaTpmBaeTcs kak ?BTopu4Has NepMoaMYHOCTb?, KOTOpas BCTpeYaeTcs BO BCEX rpynnax, B
KOTOPbIX €CTb NOCTNepexoaHbie aneMeHTbl. [locTnepexogHbie aneMeHTbl NPOTUBOMONOXHbI
NepexoaHbIM 3ieMeHTaM, Ons KOTOPbIX HAONOAAETCA NOBbLIWEHWNE CTEMEHN OKUCTIEHNSI CBEPXY BHUS,
a B Cny4ae nocTnepexogHblX 9NeMeHToB ? noHuxeHue: ranaunia (W), nnani (W), Tannmi(1).
ObbscHsieTCs 3GEKTOM NHEPTHOM Napbl. ANIOMUHWIA 1 60p. ANIOMUHWIA CaMblii
pacnpoCTpaHeHHbI MeTann B 3eMHOM KOpe. DTO TUMWYHBIA MeTan, HO COeAUHEHNS KOBANEHTHbI.
AntoMUHWIA B 0TNIMYMe OT 6opa amdpoTepeH. ANtoMUHMIA 06pa3yeT He TONbKO aHNOHHbIE, HO Y
kaTnoHHble KC. ANtOMUHMIA [OCTATOYHO MHEPTEH, T.K. 0Bpa3yeTcst TOHKas OKCUAHAs NneHka,
KOTOPYIO MOXHO CHSATb amanbrammpoBaHueMm. IHepTeH K KOHLLEHTPMPOBAHHOW a30THOM KUCNOTE.
LLlenoun paspywatoT okcuaHblii cnoii: obpasytotcs KC. Conu antommnHms (L) cnabbix kucnot
noaBepratTcs rmaponnay 1 He CylecTBYIOT B pacTBOpE, Kak B cnydae xpoma (L) n xenesa (LU).
Bop pactBopsieTcst B KOHLEHTPUPOBAHHOM a30THOM KMCNOTE NPU HarpeBaHun ¢ 0bpasoBaHMEM
6opHOI KMcnoTbl. 10 kMcnoTa Jlbtouca, T.e. KUCNOTHbIE CBOMCTBA CBA3aHbI C MPUCOeANHEHNEM
rmapokcunbHo rpynne. Mpu pactBopeHny 60pMO0B METANIOB B CONSIHOM KMcnoTe obpasytoTcs
6opoBoaopoabl ? COeANHEHMS C AeULNTOM 3NEKTPOHOB. B Noao06HbIX COeANHEHNSX peann3yeTcs
TPEeXLEHTPOBas CBSA3b 3a CHET NepPeKPbIBaHNS ABYX rMbpuaHbix opbutanein 6opa n ogHol opbutanm
BOZOpoOa.

naboparopHas paborta (6 4aca(oB)):

CurHTEe3bl HEOPraHNYeCcKMX BELWECTB.

Tema 34. Tema: bop 1 antoMmmHuin. FMapuabl, oKcuabl, rmapokcuabl. bopHasa kucnorta
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

[MocTnepexodHble aneMeHTbl NPOTUBOMONOXHbI MEPEXOAHbIM 3fIEMEHTaM, ON1S KOTOPbIX
HabntooaeTcs NoBbIWEHNE CTENEHN OKUCNIEHNS CBEPXY BHU3, @ B C/ly4ae NOCTNEPEX0aHbIX
aneMeHToB ? noHmxenwue: rannuii (W), nnawnin (W), Tannuin(1). ObbsACHsSeTCS apPeKTOM UHEPTHOM
napbl. ANOMUHWUIA 1 60p. ANOMUHWIA CaMblii pacnpPOCTPaHEHHbIA METANN B 3€MHOI Kope. 910
TUNWYHBIA MeTanm, HO COeAUHEHNS KOBANEHTHbI. ANIOMUHUIA B OTAIYME OT Bopa aMpoTepPEH.
AntoMuHMIA 06pasyeT He TONIbKO aHWOHHbIE, HO 1 KaTnOoHHble KC. ANOMUHWIA [OCTATOYHO MHEPTEH,
T.K. 0O6pasyeTcs TOHKas OKCuAHas nNneHka, KOTOPY MOXHO CHATb amanbraMmpoBaHueM. VIHepTeH Kk
KOHLEHTPMPOBaHHOI a30THOM kucnoTte. Lenoun paspywatot okenaHbii cnoit: obpasytotcs KC. Conm
antoMuHms (L) cnabbix KUCNOT NOABEPralOTCA rMOPONM3Y N HE CYLECTBYIOT B PaCTBOPE, Kak B
cnyyae xpoma (L) v xenesa (W). Bop pacTteopseTcs B KOHLEHTPUPOBAHHOM a30THOM KNCNOTE Npun
HarpeBaHun ¢ obpasoBaHmeM BOPHON KncnoTbl. ATO knucnota Jlbtonca, T.€. KUCNOTHbIE CBOMNCTBA
CBSi3aHbl C NPUCOEAMHEHNEM TMAPOKCUNbHOW rpynne. MNpn pacTBopeHun 6opnoos MeTaNIOB B
CONsiHOWM kncnoTte obpasytoTcst 60poBoaOPOAbl ? COEANHEHNS C 0edMUMTOM 31eKTPOHOB. B
NoAo6HbIX COEANHEHNSX Peann3yeTcs TPEXLEHTPOBAS CBSA3b 3a CYET NEPEKPbIBAHUS LBYX
rmbpuaHbix opbutanei 6opa n ogHo opbutanm Bogopoaa. [ocTnepexoaHble 3NEMEHTDI
NPOTMBOMONOXHbI NEPEXOLAHBIM 3NIEMEHTAM, AN KOTOPbIX HAONOAAETCS NOBbIWEHNE CTENEHN
OKMCNEHNS CBEPXY BHN3, a B C/ly4ae NOCTNEPEXOOHbIX 1EMEHTOB ? NoHnxXeHue: rannunin (L), nHonn
(W), rTannmin(1). O6bACHAETCSH 3AEKTOM NHEPTHOM Napbl. ANOMUHWIA 1 60p. ANIOMUHWIA CaMblii
pacnpoCcTpaHeHHbIA MeTann B 3eMHOM Kope. DTO TUMUYHBIA MeTans, HO COeAUHEHNS KOBaNIEHTHbI.
AnoMUHWIA B 0TNIMYmMe OT 6opa amcpoTepeH. ANtoOMUHKI 06pa3yeT He TONbKO aHNOHHBIE, HO Y
kaTnoHHble KC. ANtOMUHMIA LOCTATOYHO MHEPTEH, T.K. 0OpasyeTcs TOHKas OKCMAHAS NNeHKa,
KOTOPYIO MOXHO CHATb amanbrammpoBaHueM. IHepTeH K KOHLEHTPUPOBaHHOM a30THOW KUCNOTE.
LLlenoun paspywatoT okcuaHblii cnoii: obpasytotcs KC. Conn antommnHms (L) cnabbix kmcnot
nogsepratTCca ruaponnay 1 He CyleCcTBYIOT B pacTBOpe, Kak B cnyyae xpoma (L) v xenesa (LU).
Bop pactBopsieTcs B KOHLEHTPUPOBAHHOW a30THON KMCNOTE MPU HarpeBaHumn ¢ 06pasoBaHMEM
6opHOI KucnoTbl. 10 kMcnoTa Jlbtouca, T.e. KUCNOTHbIE CBOMCTBA CBA3aHbI C NPUCOEANHEHNEM
rmopokcunbHon rpynne. Mpu pactBopeHny 60pMao0B METANIOB B CONSHOW KMcnoTe obpasyoTcs
6opoBooopOAbl ? COEANHEHMS C AEeULNTOM 3NEKTPOHOB. B N0ao6HbIX COeANHEHNAX peann3yeTcs
TPEXLEHTPOBAS CBA3b 3a CHET NEPEKPbLIBAHNS ABYX rMbpuaHbIx opbutanei 6opa n ogHo opbutanm
BO4OpOLA.

naboparopHas pabora (6 4aca(oB)):

PeructpaunoHHbiii Homep 7 BAEKTPOHHELIH
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CUHTE3bl HEOPraHNYeCKMX BELECTB.

Tema 35. Tema: UHepTHbIE ra3bl. DTopuabl KCEHOHA U KpUNTOHA. TpexueHTpoBble opbutanu
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

NHepTHble rasbl. @TOpuAabl KCEHOHA U KPUNTOHA. TpexueHTpoBble opbutanu. KoHTponbHas paboTa
naboparopHas pabora (6 4aca(oB)):

Kypcosas pabota no oucumnnmHe

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Crpanunua 28 n3 58.

Buabi
Pasnen Cemect Hepens | camocrositensHon [TpymoeMKoCTb g‘:ﬂ%’g:;';?:;gzgz
AucumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. Tema:
BeeneHne B obwuii
KypC AMCUMUNINHDI noaroToBKa
" MallH
. |"HeopraHuyeckas 1 1 JomauwHero 6 ggﬂ:Hmeee
xumma" (HX). 3agaHus
JlokBaHTOBbIE TEOPUN
CTPOEHMS aToMma.
Tema 2. Tema:
KBaHTOBO-XMMmM4yeckoe
onucaHmne CTPoeHNs
NoaroToBK
atoma. CtpoeHune 1 5 ugﬂa?uﬁerg 6 nomMauwHee
" |9NeKTPOHHbIX 0H60M04EK. 3anaHns 3apaHne
MNepuonnyeckune
CBOWCTBa aTtOMOB
KCP: nogrotoBka
K MMCbMEHHON
Tema 3. Tema: paboTe no 3 NnMCbMeHHas
o T
lNepuodnieckme 3afaHHoi TeMe pabota
CBOICTBa COEONHEHUNA. 1 3
" |BBenoeHue B
COBPEMEHHbIE TeopuH E%E%%BHKC?MK
XUMNYECKOW CBA3MN. 3 KCP
paboTe no
3aaHHoOn Teme
Tema 4. Tema: Mejon NOroToBKa
BaNEHTHbIX CBA3EN. 1 4 |nomawnero 6 nomallHee
" IMeTOo4 MONEKyNsSPHbIX 3ananms 3anaHve
opbuTanei.
NMMCbMEHHas
0
paboTta
Tema 5. Tema: KCP:
Mexmonelfynﬂprle NoAroToBKa K AYCHMEHHAS
B3aUMOLENCTBUS. 1 5 NMUCbMEHHO 4 a6oTa
" |ArperaTHble COCTOSHMS pabote no P
BelecTBa. Teepaoe 3a4aHHO TeMe
COCTOSIHME BellecTBa
MOAroToska K KOHTpONbHas
KOHTPONbHOW 2 oa6orta
paboTe
PerucrpaumnoHHbIi Homep 7 OAEKTPOHHEBEH
B0 VHUBEPCHTET
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
KPC: nogrotoBka
E;ggTbeMﬁgHom 3 NMCbMEHHas
Tema 6. Tema: 3aJlaHHOW Teme pabora
6. [ Xummnyeckas 1 6
TepMoauHammka noaroToeka K
NMUCbMEHHON
K
paboTe no 3 cpP
3aaHHoOM Teme
Tema 7. Tema:
v Xnmmnyeckoe 1 v Hgﬂ;cﬂgg:fg 6 nomatHee
" [paBHOBecwue. KuHetuka 3ananms 3anaHve
XUMUYECKUX peakumni
Tema 8. Tema: Xungkoe MO4rOTOBKA
g. [cocTosHMe BewecTsa. 1 8 |nomawnero 6 noMallHee
" |Obwme cBoricTBa 3anaHms 3afaHue
pacTBOPOB.
Tema 9. Tema:
KonnuratmeHble NnoaroToBKa
9. |cBOMCTBA PaCTBOPOB. 1 9 |momawHero 6 ggz:&;;e
CunbHble 1 cnabble 3anaHuns
SNEKTPONNTHI.
Tema 10. Tema: Teopuun noaroToBeka noMalHee
10.[KNCNOT 1 OCHOBAHWIA. 1 10 |momawHero 6 3anaHne
Peakuun B pactsopax 3agaHuns
Tema 11. Tema:
KomnnekcHble
COeaMHEHNS. NnoaroToBka K
11.[TepmoguHamuka n 1 11 [KOHTpOnbHOMN 8 Kgg;gganaﬂ
KMHETMKa peakLumii c pabote P
y4acTueMm KOMMNEKCHbIX
coeauHeHNn
Tema 12. Tema: Teopuu
CTPOEHUS KOMMNEKCHbIX
o NoAroToBK
12 [cOEOMHEHWA. 1 12 ngﬂa(zugerg 6 noMallHee
"|IOKMCNNTENBHO-BOCCTAHQBUTENbIbIE sanaHms 3agaHue
peakumn (OCHOBHble
MOHATMS).
Tema 13. Tema:
OneKkTpoaHble NnoaroToBKa
13.|noTeHumnansi. 1 13 |momawHero 6 ggz::l;:e
XMmnyeckme NCTOYHNKK 3a4aHus
TOKa.
Tema 14. Tema:
Onektponuna. Kopposus.
[Mepunoanyeckunin 3aKoH NOAroTOBKA
14| OOuwe 1 14 |nomawHero 6 floMaIlHee
"|3aKOHOMEPHOCTU 3anaHns 3apaHuve
N3MEHEHNS CBOWNCTB
COeINHEHWIA
PerucrpaumnoHHbIi Homep 7 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 15. Tema: rnoaroToBka
15.| anorexHbl n nx 1 15 |momaluHero 6 ggg:ﬁ;: ©
coenHeHns 3a0aHuns
Tema 16. Tema:
Kucnopon v ero noaroToBka
16.|coegnHeHuns. 1 17 |pomalHero 6 22;:;”;:6
XanbKoreHbl 1 nx 3a0aHuns
coeanHeHns
KPC: nogrotoska
E;g'gTbeMﬁgHom 3 NnUCbMeHHas
Tema 17. Tema: A3oT ” 3anaHHON Teme paboTa
17 [ero coennHeHus. 1 18
"(MHUKTOreHbl 1 nx
e
KCP
paboTe no 3 C
3aaHHON Teme
Tema 18. Tema:
Bogopoa n ero noaroToBka K
18.|coeamHenns. Yrnepog, 1 18 [KOHTpOnbHOMN 6 KZ%LEZHbHaH
KPEMHWIA, repMaHuniin n pabote P
NX COedNHEHMNS.
Tema 19. Tema:
MeTtannbl B
nepmoan4ecKom
nooroToBk
19 cucteme. 5 1 ugﬂa?ugerg 8 JomMaliHee
‘IMeTannunyeckas cBs3b. sanaHns 3agaHune
30HHas Teopus
MeTanInyeckmnx
KpUCTannos.
Tema 20. Tema:
DU3nNKO-XxmMmMm4eckuin
aHanms. Pazbop
20 KOHKPETHOWN cUTyauunm: o 5 Hgﬂ;ﬂ::r'(g 8 JomatiHee
‘I?MocTpoeHmne sananms 3apaHve
anarpamm nnaskocTu
IBYXKOMMOHEHTHbIX
cuctem?.
Tema 21. noaroToBka
1 Tema:llleno4yHble n 5 3 [OMAWHEro 6 JomauiHee
‘(Wweno4yHo3eMenbHble 3anaHus 3a0aHune
mMeTannbl.
Tema 22. Tema: Xumus
d-anemeHTOB. ObWwme NnoAroToBka
22./3aKOHOMEPHOCTMW. 2 4  |pomawHero 6 ggz::l;:e
CTteneHn oknucneHms. 3a0aHuns
KomnnekcoobpasoBaHue.
Tema 23. Tema:
CkaHaui, NTTpUIA, rnoarotoeka
23.|naHTaH. 2 5 JomaliHero 6 ggg:::]m“eee
Penko3emenbHble 3agaHuns
9N1EMEHTDI.
PerucrpaumnoHHbIi Homep 7 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Bupbl
N n Pasnen Cemectp Hepens caMOCTongeanoﬁ Tp)(/p,oeMKo)CTb g‘:ﬂ%’::;';?:;gzgz
NCLUMMJ/INHDbI ceMecTpa paooThl B Yacax
CTyAEeHTOB paGoTbl
KCP: nogroTtoBska
K MNCbMEHHOW
NUCbMEHHas
Tema 24. Tema: T paboTe no 3 agmae a
EMSOHVI.VI ?Za.HmlngaHv’lx 3anaHHon Teme P
coeanHeHuns. AkBa- n
FMOPOKCOKOMMNEKCHI. noaroToska K
NMUCbMEHHOM 3 KCP
paboTe no
3aaHHon TeMe
KCP: nogroTtoBska
Tema 25; Tema: . K MNCbMEHHOW
Bananwnit, HMobwi, paboTe o 3 NUCbMEHHas
TVIil:)Tl'?gﬁmcoeAMHequ 3afaHHon Teme pacora
2. BaHaOus: 3aBUCUMOCTb 2 /
cocTtasa ot pH. noarortoeka K
ConocTaBneHue ”"'ngeHHO"' 3 KCP
penoKC-CBONCTB. pabote no
3a[aHHol TeMe
Tema 26. Tema: Xpowm,
MonmbaeH, Bonbgppam. noaroToBka noMalHee
26.|0Okcnapl, rmgpokcuabl, 2 8 JoMallHero 6 sananmne
kmucnotbl. KomnnekcHble 3a4aHus
coeanHeHns xpoma (LL).
Tema 27. Tema:
MapraHeu, TEXHeUunH,
peHnin. Conctea
coeVHEeHNn MapraHua noaroroeka nomaliHee
2r. C pasnnyHbiMu 2 9 AomallHero 6 3agaHue
CTENeHsIMN OKUCNEHNS. safanns
3aBUCUMOCTb
noteHunana ot pH.
Tema 28. Tema:
: : noaroToeka K
Xeneso, kobanbT, I'IVIJ(::'.bMeHHOI‘/'I 3 NUCbMEHHas
T
gggeﬂﬂzelflanﬁnrmem%le paboTe paboTta
28.|ycTOn4nBOCTb, 2 10
aHepreTnyeckmne ECM”CJLEL?HK:MK
anarpammbl. Ponb B 260TE Mo 3 KCP
6uonornyeckmnx P N
npoueccax 3a0aHHoON Teme
Tema 29. Tema:
MeTtannbl NnaTMHOBOW
rpynnbl. KnHetnyeckas
n
2g [1HEPTHOCTD. 2 11 ﬂgﬂgﬂﬁgﬁf 6 fomaliHee
‘IKoMnnekcHble 3amaHue
COeaMHEHUSI: N30MepHs, sanann
adppekT
TPaHC-BNUSIHUSI.
PervcTpaLmoHHblit Homep 7 BAEKTPOHHBIH
Bl VHUBEPCHTET
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 30. Tema: Menp, NOOroTOBKA K
cepebpo, 30M10TO A NCbMEHHaA
peobpo, : NMUCbMEHHOM 3 6ot
LvicnponopuvoHypoBaHpe paborte paborTa
30 coeaunHeHnin M(l). 5 12
"ICoennHeHns megm (IM). noaroToeka K
Cbopr| NMMNCbMEHHON 3 KCP
KOOPAMHALMOHHOrO pa6ote no
nonnagpa. 3aaHHOU TeMe
Tema 31. Pasbop
KOHKPETHOW cutyauum:
?Pacwennenune noaroToBka
MallH
31.|d-ypoBHs 2 13 |momauwHero 6 ggﬂ:HM:e
KpUCTannn4ecknm 3anaHuns
nonem pasHom
CUMMETPUN?.
Tema 32. Tema: Xumns
f-anemMeHTOB.
Cemencteo
noaroToBk
3o [1@HTaHNAOB. 5 14 ugﬂaczugerc? 6 nomauHee
‘IMaHTaHmaHoe cxaTue. 3ananms 3apaHve
CeMeincTBo akTMHMAOOB.
TpaHcypaHoBble
9NEMEHTbI.
Tema 33. Tema: [Nannun,
VHOWA, Tannnn.
NnoaroToBK
33 [MocTnepexonHble 5 15 ngﬂa?ul? erg 6 JomaliHee
‘ImeTannbl. BropnyHas sananHms 3apaHue
nepuoanyHOCTb.
Tema 34. :I'ema. Bop n NOAroToBKA
34 [ATOMUHNA. Mmopwopl, 5 16 |oomawrero 6 JomMaluHee
‘lokcmabl, rmopokcuabl. 3anaHus 3ajaHve
BopHas kucnota
Tema 35. Tema:
NHepTHbIE rasbl.
35 dTopunabl KCEHOHA U 5 17 Egﬂggﬁiﬁi; 6 KOHTpONbHas
‘[KpunTOHA. a6oTe paboTa
TpexueHTpoBble P
opbutanu
Ntoro 216

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHblEe hopMbl 06yUYeHUs

OcBoeHve gucuunnuHbl "HeopraHmyeckas xumns" npegnonaraet UCNONb30BaHME Kak
TPaOVLUMNOHHbBIX (NeKunn, NpakTuieckmne 3aHATUS ¢ UCNONb30BaHNEM METOONYECKMX MaTepuanos),
Tak U MHHOBALMOHHbIX 06pa3oBaTebHbIX TEXHOMOMMIA C NCNONIb30BaHNEM B y4eOHOM npoLiecce
aKTUBHBIX N UHTEPAKTUBHbIX POPM MPOBELAEHNSA 3aHATUI, BKITHOYAIOWMX BbICTYMNEHNS CTYAEHTOB Ha

3aHATMAX C BUOMOMATEpManamm npuv 3awmte KypcoBbix paborT.

- KOMMbIOTEPHbIE NPE3EHTALMUN NEKLNIA;
- NIHTEPaKTUBHbIA ONPOC MO pasaenam Ha Nekumsix 1 Ha nabopaTopHbix paboTax;

- p8.360p KOHKPETHbIX BOMPOCOB Nocne MHTepakTUBHOIo orpoca,

- pa3bop KOHKpEeTHOW cutyaumun: "MocTpoeHne onarpamMm nNnaBKkoOCTW OBYXKOMMOHEHTHbIX CUCTEM";

PernctpaunoHHbIn Homep 7
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

- pa3bop KOHKpeTHoW cutyaummn: "PaclenneHme d-ypoBHS KPUCTANINYECKM NONEM pa3HO
cummeTtpun”.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum no MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Tema: BeegeHue B 06wun Kypc aucumnnmHbl "HeopraHnyeckas xumus" (HX).
JlokBaHTOBble TEOPUM CTPOEHUSA aToOMa.

noMallHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:
JloKBaHTOBbIE TEOPUM CTPOEHMS aToMa. VicTopusi pasBnTus NpeacTaBneHnini 0 CTPOEHUN aToMma.

Tema 2. Tema: KBaHTOBO-XMMMYECKOE OonucaHue CTpoeHust atoma. CTpoeHue 3NneKTPOHHbIX
ob6onouek. MNepnoauueckne cBoMCTBa aTOMOB

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

MoHATME 06 aneKTPOHHOM obnake. ANekTPoHHAs NIOTHOCTb. PaananbHoe pacnpeneneHme
3NEKTPOHHOI NNOTHOCTI OKONO siApa atoMa BOAOPOAA B OCHOBHOM U BO30Y>XAEHHOM COCTOSIHUSX.
lMoHsaTue o paamyce atoma. KBaHTOBbIE YMCa Kak XapakTepUCTUKN COCTOSIHUSA SNEKTPOHa B aTOME.
S-, p-, d-, f- anekTpoHbl. [MoHATUA: SHEepreTnYecknin ypoBeHb, MOOYPOBEHb, 3NEKTPOHHbIN ClOMN,
3NeKTPoHHas obonoyka, aToMHas opbutans (AO). MpuHumn Maynn 1 eMKoCTb 3NEKTPOHHbIX
obonoyek. Mpauno XyHaa n Nopsiaok 3anoHEHUS aTOMHbIX opbuTtaneit. CTpoeHne aneKTPOHHbIX
obonoyek aToMoB 3neMeHTOB. [MoHsTUE 06 3PPEKTUBHOM 3apsiie sapa atoma. dKpaHMpoBaHue
3apsaa anekKTpoHaMMU.

Tewma 3. Tema: lNepuoouyeckue ceomcTtsa coeamHeHU. BeegeHne B coBpeMeHHble Teopum
XMMUYECKOM CBSI3N.

KCP , npnMepHble BONPOCHI:

OcCHOBHble 0COOEHHOCTU XMMUYECKOro B3aUMOOEACTBUS (XMMUYECKOW CBA3M) N MEXAHN3M
06pa30oBaHNs XMMMYECKOI cBS3M. HacbIlwaeMocTb 1 HanpaBneHHOCTb XMMUYECKON CBA3M.
KBaHTOBOMEXaHMYeckas TpakToBKa MexaHn3ma obpa3oBaHuMs CBA3W B MONeKyne BOAOpoaa.
OCHOBHbIE TUMbl XMMUYECKOW CBA3W: KOBANIEHTHAS (HEMONspHas 1 nonspHas), MoOHHas,
meTannnyeckas. OCHOBHbIE MONOXEHNS Teopun BaneHTHbIX cesizelt (BC). OcobeHHoCcTH
06pa3oBaHns CBS3€ei N0 JOHOPHO-aKLEeNTOPHOMY MexaHu3my. MHoroueHTpoBasi cBsidb. BaneHTHOCTb
XMIMUYECKMX 9N1IEMEHTOB. ICTOpUSa pa3Bntns NOHATUSA BANEHTHOCTU. PasnnyHble TpakTOBKM MOHATUS
BAJIEHTHOCTM B COBPEMEHHOM XMMuKn. BaneHTHoCTb ¢ no3uuum Teopun BC. BaneHTHOCTb s-,p-,d-,f
-211eMeHTOoB. [10CTOSHHas 1 NnepeMeHHas BafleHTHOCTU. BaneHTHOCTb Npu BbICOKUX TeMNepaTypax.
CBoboAaHblE paamkanbl, yCNOBUS UX CylWecTBOBaHMS. BaneHTHOCTb U cTeneHb OKUCNIEHUS aTOMOB
SIEMEHTOB B X COEANHEHUSX.

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

MNMucbMeHHas paboTa MepnoanyHOCTb XMMUYECKNX CBONCTB 3NIEMEHTOB, NPOCTbIX BELECTB U
XUMUYECKNX COEONHEHWIA. 3MEHeHNe BaneHTHOCTM No nepruoaam v rpynnam. ViameHeHme cBOMCTB
3N1EMEHTOB MO Nepuoaam 1 rpynnam B 3aBUCMMOCTU OT CTPYKTYPbl BHELWHUX N NPEeABHELIHNX
3NEKTPOHHbIX 000/I04EK 1 PaLMYCOB aTOMOB. VI3MEHEHWE XMMUYECKOW aKTUBHOCTM METASNNOB U
HeMeTannoB No nepuoaam u rpynnam. 3aMeHeHne KMCNoTHO-OCHOBHbBIX CBOVCTB OKCUAOB U
rMOpPOKCMAOB MO Nepuoaam u rpynnam.

Tema 4. Tema: MeTopn, BaneHTHbIX cBsi3e. MeTon MonekynsipHbix opbutanen.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

KTPOHHEBH
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

KoHuenums rubpuansaumnm aToMHbIX opbutanei u NpocTpaHCTBEHHOE CTPOEHME MOMIEKYN U MOHOB.
OcobeHHOCTN pacnpeneneHns aNeKTPOHHOM NNOTHOCTM rMOpuaHbIX opbuTaneit. MNpocTeiwne TUnb
rmbpuamnsaumu: sp, sp2, sp3, sp3d2. MNmbpuansaums ¢ y4yactmeM HenoAeneHHbIX 3NeKTPOHHbIX Nap.
[MpocTpaHcTBeHHasa koHuUrypaums monekyn n noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnusHune
OTTaNKMBaHWNS 3NEKTPOHHBIX Nap Ha NPOCTPaHCTBEHHYIO KOHQoUrypauuio monekyn. KoHuenuus
nonapusaumm NOHOB. TpakToBKa NONSPHBIX CBA3EN COrnacHO KOHUEenuun nonspmusaumnm NoHoB.
JlokannsoBaHHble 1 OenokanM3oBaHHbIE CBA3W. Tpex- N MHOrOLLEHTPOBbIE CBSA3N.

Tema 5. Tema: MexmonekynsipHble B3auMoaenCcTBUsi. ArperatHble COCTOSIHUS BeLL,eCTBa.
TBepnoe cocTosiHMe Bell,ecTBa

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:
KoHTponbHas pabota
nMcbMeHHasi paboTta , MpUMepPHbIE BOMPOCHI:

Cunbl BaH-gep-Baanbca. OpueHTaunmoHHoe, MHAYKUMOHHOE U AUCNIEPCMOHHOE B3aUMOOENCTBUS.
dakTopbl, ONPeaensiowmne SHEPrno MEXMONEKYNAPHOIO B3aMMOAENCTBNS. DHEPris
MEXMONEKYNSPHOrO B3aUMOAENCTBUS B CPABHEHWUW C SHEPTNEN XMMUYECKOTO B3aUMOLENCTBUS.
BonoponHas cessb. [Mpupona BOAOPOAHON CBA3U, €€ KONMYECTBEHHBIE XapakTePUCTMKN. Mex- 1
BHYTPVMONEKYNSApHas BOAOPOLAHAsS CBA3b. BonoponHas cBS3b Mexay Monekynamum qoTopoBOAOPOLAa,
BoAbl, aMmmaka. CoennHeHuns BkntodeHns. KnatpatHble coeamHeHns. Kpuctannnyeckoe CoCTosHue
BewecTea. [leneHne KpnCTannos no TUny CBA3W: aTOMHble (KOBANEHTHbIE), MOHHbIE, METANNINYECKME,
MonekynsipHble. PakTopbl, ONpefensiowmne TemnepaTypy NNaBneHNS NOHHbIX, aTOMHbIX 1
MONEKYNAPHBbIX KPUCTANNOB. 3aBUCUMOCTb (PU3NYECKMX CBOMCTB BEWECTB C MONEKYNSAPHOM
CTPYKTYpPOI OT Xapaktepa MEXMONEKYNAPHOro B3aMMOAENCTBMSA. TemnepaTypbl NNaBneHns u
KMMEHWS B psgax BEWECTB CXOAHOr0 CocTaBa, 06pasoBaHHbIX 31EMEHTaAMM OOHON NOATPYNMbI.
Tennotbl pa30BbIX NEPexonoB. BnmsHme BOOOPOLHOM CBS3M HA (P3NYECKME CBOMCTBA BELLECTB C
MONEKYNAPHON CTPYKTypoir. Obwme 0coBEHHOCTU PU3NYECKMX CBONCTB MOMNEKYNAPHBIX KPUCTANIOB B
CPaBHEHUW C MOHHBIMM U aTOMHBLIMW KpUCTannamu.

nMcbMeHHas paboTa , NpYMepPHbIe BOMPOCHI:

MNMucbMeHHas paboTta 3aBUCUMOCTb (OU3NYECKMX CBOMNCTB BELLECTB C MONEKYNSPHON CTPYKTYPOI OT
xapakTepa MexMOoekynsapHoro B3ammogencTemns. Temneparypbl NnaBneHns n KUNeHms B psaaax
BELLECTB CXOAHOro coctara, 06pa3oBaHHbIX 9NEMEHTaMM OAHON noarpynnbl. TennoTbl pa3oBbIX
nepexonos. BnnsHve BOLOPOLHON CBSA3WN Ha OM3NYECKMEe CBOMCTBA BELWECTB C MONEKYNSPHOM
cTpykTypoi. Obwume 0COBEHHOCTN (PU3NYECKUX CBONCTB MONEKYNSPHBLIX KPUCTANNOB B CPABHEHUN C
WOHHBbIMU N aTOMHbIMW KpUCTaniamMm.

Tema 6. Tema: XumMnyeckas TepMoauHammKa
KCP , npuMepHbIe BONPOCH!:

Cwunbl BaH-gep-Baanbca. OpneHTaunmoHHoe, NHAYKUMOHHOE U AUCMEPCUOHHOE B3aUMOOENCTBUSI.
dakTopbl, ONPeaensoWmne SHEPrni0 MEXMONEKYNSAPHOrO B3aUMOLENCTBUSA. DHEPrus
MEXMOJIEKYNAPHOro B3auMOOENCTBNS B CPABHEHUN C SHEPrMEN XMMNYECKOro B3auMoOenCTBUS.
BonoponHas ceasb. [Mpupona BOOOPOOHOM CBA3U, €€ KONMYECTBEHHbIE XapakTepucTukn. Mex- n
BHYTPUMONEKynspHas BOLOPOAHAs CBSA3b. BooopoaHas cBA3b Mexay Monekynamm oToposoaopoaa,
BOAbl, aMMmaka. CoeamHeHns BknoyeHus. KnatpaTtHole coeanHeHms. Kpuctannmyeckoe COCTosHMe
BewecTsa. [leneHne KpuCcTannos No TUMNy CBA3WN: aTOMHbIE (KOBANEHTHbIE), MOHHbIE, MeTannyeckune,
MonekynspHble. dakTopbl, onpenensowme Temnepartypy nnasneHns NOHHbIX, aTOMHbIX U
MONEKYNSPHbIX KPpUCTanNoB. 3aBUCUMOCTb OU3NYECKNX CBOMNCTB BELWWECTB C MONEKYNSPHOM
CTPYKTYPOW OT XxapakTtepa MeXMONeKynspHOro B3aMMoLencTems. TemnepaTypbl nnasneHns u
KMNEHUs B psifax BELWECTB CXOOHOro coctaBa, 06pa3oBaHHbIX 3IeMEHTaMM O4HOM NOArPynMbI.
TennoTbl 0a30BbIX Nepexonos. BnnsHue BooopoaHOM CBSA3M Ha (hnamyeckme CBONCTBA BEWECTB C
MONEKYNAPHON CcTpyKTypoir. Oblme 0cOOEHHOCTM PUINYECKMX CBONCTB MONEKYNSIPHBIX KPUCTaNNOB B
CpaBHEHUN C NOHHBIMW 1N aTOMHBIMU KpUCTannamu.

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

MNMucbMeHHas paboTta 3aBUCUMOCTb OU3NYECKNX CBOMNCTB BELLECTB C MONEKYNSIPHOM CTPYKTYPOiA OT
xapakTepa MexXMOoNeKynsipHOro B3anMoaencTens. Temnepatypbl MNaBNEHNS 1 KUMEHUS B psiaax
BELLECTB CXOAHOro cocTasa, 06pa3oBaHHbIX dNEeMeHTaMM OAHOM noarpynnbl. TennoTbl pa3oBbIX
nepexonoB. BnusHne BOOOPOAHOM CBS3M HA (ON3NYECKME CBOMCTBA BELLECTB C MONTEKYNSIPHON
cTpykTypoit. Obwme 0CoBEHHOCTN PU3NYECKUX CBOMCTB MONEKYNSIPHBIX KPUCTANNOB B CPaBHEHUN C
MNOHHBIMW 1 aTOMHBIMW KpUCTannamu.

Tema 7. Tema: XuMuueckoe pasHoBecue. KuHeTMka XuMnyeckmnx peakumm
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

ObpaTnMble 1 HeobpaTUMbIE XMMUYECKUE peakuun. XuMnieckoe pasHoeecre. KoHcTaHTa
XvMmmnyeckoro pasHosecus. Casur xummnyeckoro pasHosecus. MNpuHuun Jle WaTenbe. [oMoreHHble 1
retTeporeHHble peakunn. NoHATUEe 0 CKOPOCTN XMMUYECKOW peakLmn. 3aKoH OeCTBMSA Macce.
dakTopbl, ornpeaensowme CKoOpoCTb XMMNYeckon peakumnmn. KoHcTaHTa CKOPOCTU XUMUYECKOM
peakunn. MHoroctaguiHble peakuun. Mopanok 1 MONEKynsapHOCTb peakuuii.

Tema 8. Tema: XXKupgkoe coctosiHue Belecrsa. ObLime cBOMCTBa pacTBOPOB.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

PacTBopeHune kak qonm3nKo-XMMMUYeCcKnin npouecc. ViameHeHne aHTanbnum n aHTponuu npu
pacTBopeHun BewecTs. Conbeataums. ConbBaTbl. Ocobble CBONCTBA BOAbLI KAK paCTBOPUTENSI.
Mmopatbl. Kpuctannorngpatbl. PactBOpMMOCTb BelwecTs. PacTBopeHne TBepAbIX, XUIOKUX U
ra3oobpasHbix BelWecTB. BnusHne Temnepartypbl, LaBNeHUS 1 NPUPOObI BEWECTB HA UX B3ANMHYHO
pactBopnMOCTb. Cnocobbl BbipaxeHns cocTaBa pacTBOPOB: MaccoBas AONS, MONSPHOCTb,
HOPManbHOCTb, MONSANbHOCTb HeanekTponuTbl, 3akoHbl Payng, BaHT-INodhdgpaOcmoc, ocMoTnyeckoe
naBneHue, 3akoH BaHT-I"odpdpa. N30TOHNYECKME, rMNEpP- U TMNOTOHUYECKME pacTeopsbl. [lasne-Hue
napa pacTBOpPUTENS Hag pacTBO-POM, TEMMAEpPATYpPbl KUNEHNS U 3aMep-3aHUS PacTBOPOB, 3aKOHbI
Payns. N3oToHMYeCcKuin KOaOMULINEHT..

Tema 9. Tema: KonnuratmeHble CBOMCTBa pacTBOPOB. CunbHble U cnabble aneKTPonuThbI.
HoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

CunbHble n cnabble anekTponnTbl. CTeneHb amccoumnaumm anekTponutos. dakTopbl, onpenensiowmne
cteneHb guccounaunn. OCHOBHbIE NPEeACTaBNEeHNS TEOPUN CUNbHBIX 3NEKTPONNTOB. VICTUHHAS 1
Kaxylascsa cTeneHun guccoumaumnm B pacTBopax CUbHbIX 31eKTPonmMToB. KOHLEeHTpauns NOHOB B
pacTBOpE U akTMBHOCTb. PaBHOBecKe B pacTBopax cnabbix anekTponutos. KoHCcTaHTa anccoumaumm.
dakTopbl, BAMSIOWNE HA BENMNYNHY KOHCTaHTbl guccoumnaumn. CBSA3b KOHCTAHTbI Anccoumaumm co
cTeneHbto amccoumaummn. 3akoH pasbasneHuns. Teopus KNCNOT U ocHoBaHuii BpeHcTena. Ee
OCHOBHble MonoxeHus. CunbHble 1 cnabble anekTponuTbl. CTeneHb Anccounaunm anekTponmToB.
dakTopbl, onpegenswowmne creneHb auccoumaumm. OCHOBHble NPeacTaBneHNs TEOPUN CUMbHbIX
9NeKTponuToB. CTUHHAS 1 Kaxylwasacs CTeneHn guccoumnaumm B pacTBopax CUbHbIX 9NEKTPONNTOB.
KoHLeHTpaums NOHOB B pacTBOPE M akTUBHOCTb. PaBHOBecKe B pacTBopax cnabbix 31eKTpONMTOB.
KoHcTtaHTa anccoumaumm. ®akTopbl, BAUSIOWNE HA BENNYNHY KOHCTaHTbl guccounauunn. Cessb
KOHCTaHTbl Anccoumaumm co CTENEHbIO auccoumaumnn. 3akoH pasbaBneHus.

Tema 10. Tema: Teopnu KUCNOT N OCHOBaHUN. Peakuumn B pactBopax
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

Kncnotbl n ocHoBaHus Jlbtonca. Teopus YcaHosumya. Teopus lNupcoHa. Peakunn mex oy
9NeKTPOoNMTaMmn B pacteopax.

Tema 11. Tema: KoMnnekcHble coeanHEHUS. TepMO,D,I/IHaMVIKa n KMHeTuka peaKu,m?l C yyactnem
KOMMJIEKCHbIX COeAUHEHUN

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

KOMIMJIEKCHbIE COEOVNHEHNA KoopanHaunoHHas HeHaCbIWEHHOCTb aTOMOB Y BO3MOXHOCTb
06pa3oBaHNst KOMMNEKCHbIX (KOOPAMHALMOHHbBIX CoeaMHeHNiA). CocTaB KOMMIEKCHbIX COeANHEHNIA.
KoopavHaumnoHHas Teopus BepHepa. BHeWwHAs 1 BHYTPEHHSAS KOOPAMHAUVNOHHBbIE CAoepbl.
KaTnoHHble, aHWOHHbIE 1 HENTpanbHble KOMMANEKCbl. HoMeHknatypa KOMMIEeKCHbIX COeAMHEHNIA.
TununyHble KomnnekcoobpasosaTenu. dakTopbl, ONpenensiowmne cnocobHOCTb aTOMOB 1 MOHOB
BbICTYNaTb B Ka4ecTBe koMmnnekcoobpasosatens. KoopanHaunoHHoe Yicno
Komnnekcoobpa3zoBaTtens. N3amMeHeHne KOOpANHALMOHHBIX YACEN aTOMOB 3/IEMEHTOB MO rpynnam
nepuoamn4eckor cuctembl. MonoxeHne aneEMEHTOB-TUMMYHBIX KOMMNekcoobpa3oBaTeneii B
nepuoamnyeckor cucteme. TunuyHble nuraHabl. PakTopbl, onpenensiowmne cnocobHOCTb MONEKyn v
MOHOB BbICTYNaTb B Ka4ecTBe nnraHaoB. MoHO 1 nonnaeHTaTHble nuraHabl. AMOuaeHTaTHble
nuraHabl. Xenatbl. XenatHbln agoekT.

Tema 12. Tema: Teopuu CTpOEHUs1 KOMMIEKCHbIX COe AUHEHUN.
OkucnutenbHO-BOCCTaHOBUTENbHbIe peakuuu (OCHOBHbIE MOHATUS).

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Xummyeckas CBs3b B KOMMIEKCHbIX COEANHEHMSX 1 0CODEHHOCTM MX CTpOoeHus. MpocTpaHCTBEHHAS
KOHdourypaumns KkomnnekcHbolx noHoB. MeTton BC B NpyMEHEeHUN K KOMMNIEKCHbIM COEOUHEHUSM.
Mbpunansaumns aToMHbIX opbutanei komnnekcoobpasoBartens 1 NPOCTPaHCTBEHHAS KOHMMrypauus
(reoMeTpus) KOMNAEKCHOrO MOHA B 3aBMCUMOCTM OT 3HAYEHUS KOOPAMHALUMOHHOIO Ynucna.
KapboHunbl Mmetannos. OCHOBHbIE MONOXEHNS Teopun Kpuctanamdeckoro nons. OKTasapuyeckoe u
TeTpasgpudeckoe none nurangos. MNapameTtp pacwenneHus. NMoHATMe 0 BbICOKO- U HU3KOCMUHOBbIX
komnnekcax. CnekTpoXMMUYeCcKun psaa nuraHaos. MarHuTHble CBOACTBA KOMMIEKCOB. BHeWHe- 1
BHyTpuopbuTanbHble Komnnekcol. Obuwee npeacTtasneHne 06 oNnMcaHnn XMMMYECKO CBSI3N B
KOMMNEKCHbIX coeanHeHnsx metogom MO. Buabl nI3soMepum KOMNAEKCHbIX COeANHEHUA. DdeEKT
TpaHC-BNUAHUSA. TepMoAMHAMUYECKUE U KMHETUYECKNE CBOMNCTBA KOMMNEKCOB. VIHEPTHbIE 1
nabunbHble KoMnnekcbl. Juccoumnaums KOMNIeKCHbIX MOHOB B pacTBope. KoHcTaHTa HECTOMKOCTMH,
KOHCTaHTa yCcTon4mMBoCTN. DakTopbl, ONpeaenstowme ycTonymBoCcTb KOMMNEKCHbBIX MOHOB B pacTBOpE.
OcobeHHOCTN anccoumnaumm ABOVHbIX coneit. Okucnutenn n BocctaHoButenn. OCHOBHbIE TUMb
OKMCNNTENbHO-BOCCTAHOBUTESbHbIX PeaKLNA: MEXMONEKYNSAPHOIO U BHYTPUMONEKYNSPHOIO
OKMCNEHNS-BOCCTAHOBEHNS, ONCNPONOPLNOHNPOBAHMS, KOMMPONOPLVUOHNPOBAHWS.
OkuncnnTenbHO-BOCCTAHOBUTENbHbIE CUCTEMBI. I306paxeHne oKMCINTENbHO-BOCCTAHOBUTENbHbIX
cuctem Metogom nonypeakumin. CoctaBneHne ypaBHEHNA OKUCINUTENbHO-BOCCTAHOBUTENbHbIX
peakuuin n paccTaHoBKa KO3((pMLIMEHTOB METOLOM 3/1IEKTPOHHOro 6banaHca 1 MeToaoMm
nonypeakuni.

Tema 13. Tema: dnekTpoaHble NoTeHuManbl. XuMNM4Yeckue UCTOYHUKMN ToKa.
JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

OKncnnTenbHO-BOCCTAaHOBUTENbBHBIE (9NEKTPOAHbBIE) NOTEHUMAsbl Kak KONMYeCcTBeHHas
XapakTepucTuka OKUCINTENbHO-BOCCTAHOBUTENbHbIX CUCTEM. [1prpoaa ckayka noteHumana Ha
rpaHuue pasgena as. BooopooHblid anekTpon Kak anekTpon cpaBHeHns. CTaHoapTHbIE
SNEeKTPoAHble NoTeHuManbl U cnocobbl Nx onpeaeneHnst. 3aBUCUMOCTb MEXAY BENNYMHAMM
OKUCNNTENBHO-BOCCTAHOBUTENbHBIX MOTEHLNANOB CUCTEM 1 N3MEHEHNEM 3Heprm ['mbbca.
Vicnonb3oBaHune cTaHOaPTHbIX MOTEHUMANO0B ANS OLUEHKN BO3MOXHOCTU NPOTEKaHUS
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumnin. DNeKTpoaHble noTeHumansl metannos. CtaHOoapTHbIE
9NEeKTPOAHblE NOTEHUMANbI U 3NEKTPOXUMUYECKUI PAL HANPSXeHnin metannos. [lonoxeHve
METannoB B pAay HaNPSXeHUn 1 BO3MOXHOCTb MX B3aUMOOENCTBNSA C BOOOW, BOAHbIMUA pacTBOpamMu
KMUCNOT M Weno4vemn, Consammn gpyrmx Metannos. AKTUBHOCTb METAINIOB B 3aBUCMMOCTU OT UX
MONOXEHNS B pAOy HanpsXeHuii n B neproamyeckon cucteme. Noabop okucnutenem um
BOCCTaHOBUTENEN C y4€TOM CTaHOAaPTHbLIX OKUCUTENIbHO-BOCCTAHOBUTENbHbBIX MOTEHLUNANOB.
Lwvarpammbl Jlatumepa n dpocra.

Tema 14. Tema: dnekTponus. Kopposus. NMepuoanyeckum 3aKoH 1 obLLMe 3aKOHOMEPHOCTH
M3MeHeHUs CBONCTB COeANHEHUN

nomallHee 3afaHve , NpUMepHble BOMPOChI:
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

OKMCAUTENbHO-BOCCTAHOBUTENbHbIE MPOLIECCHI C YH4aCTUEM 9NIEKTPUYECKOrO TOKA. DNEKTPUYECKMIA
TOK KakK CUMbHbIV OKUCNSAOWMIA 1N BOCCTaHaBNMBaoWMin areHT. CxeMbl NPOLIECCOB Ha 3NeKTpoaax
(MHEPTHbIX N aKTUBHbIX) NPW 3NMEKTPONN3e pacnnaBoB CONen N BOAHbIX PACTBOPOB CONEN, KUCNOT U
OCHOBaHW. BbloeneHve Ha katoge Bogopona, metannos. OKMcneHne Ha aHode NPOCTbIX U CMOXHbIX
aHVoHOB. NMeproanyHOCTb CBOMCTB aToMOB. Paanycbl atoMoB 1 noHoB. OpbuTanbHble U
adpdpekTMBHblE panunychl. KoBaneHTHble, BaH-O4ep BaanbCoBble, METANININYECKNE U NOHHbIE PAaNYChI.
I3MeHeHre aTOMHbIX 1 MOHHbIX PaanyCcoB No nepuogam u rpynnam. OgpgoekTol d- u f- cxatms.
VloHn3auunoHHble noTeHumnansl. dakTopbl, onpenensoumne BenMinty NOHN3aLMOHHOro noTeHunana.
I3MeHeHre BENNYNH NOHM3ALMOHHbBIX NOTEHUMANO0B U paanycoB no nepuogam v rpynnam. CpoacTeo
K 9NeKTpOoHy. DakTopbl, onpenensowmne BefiM4nHy CpoACTBa K SNEKTPOHY.

Tema 15. Tema: ManoreHbl 1 UX coegUHEHUSA
JoMalHee 3aaaHune , NpuMepHble BOMpPOCHI:

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne atoMHbIX paanycos,
NOHW3aLUMOHHbIX NOTEHLMANOB, CPOACTBA K 9NIEKTPOHY M 3NEeKTPOOTPULATENBHOCTM SNEMEHTOB.
BaneHTHOCTb 1 cTeneHn okncneHms atomos. IameHeHve no rpynne ycTon4MBOCTU COEANHEHNI B
BbICLIE CTENEHN OKUCNEHNS aTOMOB. XapakTep XMMUYeCcKux ces3el B coeguHeHnsx. lNMprnsHakm
MeTannmyHoctn y noga. OcobeHHocTn dotopa. Pramyeckmne CBOMCTBA NPOCTbIX BELWeECTB. VIaMeHeHne
Temneparyp nNnaeBneHns u KUneHns B psay grop-actar. XuMmnyeckme CBOMCTBA MNPOCTbIX BELWECTB.
N3meHeHne aHeprnm cBSA3W B MONEKyNax ranoreHoB no rpynne 1 peakuuoHHas crnocobHOCTb
ranoreHos. OTHOWeHWE K BOJe, Weno4yam, Metannam n Hemetannam. TOKCMYHOCTb ranoreHos. Mepbl
NPenoCTOPOXHOCTU Npu paboTe ¢ ranoreHamm. PopMbl HAXOXAEHNS ranoreHos B npupoae. Obwmi
NPUHLMN NonyYyeHns cBobOAHbIX ranoreHoB. [prmMeHeHune. anoreHoBoAopOabl. YCTOMYMBOCTD
Monekyn. Xapaktep XMMM4eCckKnx cBs3en B Monekynax. Accoumaums Monekyn gotoposogopoaa.
dusmnyeckne CBONCTBA ranoreHoBoopoaoB. I3aMeHeHve TeMnepatyp nNnaBneHns n KUNeHns B psay
PTOPOBOLOPOA-MOL0BOAOPOA. XMMMYECKUE CBONCTBA. PeakumnoHHas cnocobHOCTb.
BocctaHoBuTENbHBbIE N KMCNOTHBLIE cBOCTBA. OCOBEHHOCTM (PTOPOBOLOPOAHON KncnoThl. Obwme
NPWHLMMbI NONYYEeHWS ranoreHoBoAopPoA0B. [1poMbIWAEHHOE NofyYeHne CONSHON KUCNOThI.
[MprMeHeHne consHon 1 NNaBnMKOBOW KMCNOT. ["anoreHnabl. [[anoreHnabl OCHOBHbIE, aM(POTEPHbIE,
KncnotHble. MonumepHblie ranoreHnabl. Ceorictea. OCOBEHHOCTM r’MAPONN3a ranoreHna0B PasHbIX
TnoB. MmaopodpTopnabl. Okcmabl goTopa, xnopa (1, 4, 7), 6poma(1), noma(s). CeoicTaa.
Kucnoponconepxaume kncnotsl xnopa 6poma, hoaa. CtpoeHne monekyn. CpaBHUTENbHAS
yCTOMYMBOCTb. OKNCNUTENBHBIE U KUCNOTHBIE cBOCcTBA. ObWwmMe npuHUmMnbl nonydyeHns. Conm
Kucnopogconepxauwmx Kucnot ranoreHos. OkucnuTenbHble ceoinctea. CpaBHUTENbHASA
YyCTONYMBOCTb conew u KUcnoT. lNpruMeHeHne runoxnopmuTos, Xnoparos, nepxnopartos. Okucnswowme,
ropto4ne 1 B3pbiB4aThle CMECU Ha OCHOBE X/lopara 1 nepxnopara kanusa. MexranoreHHble
coeaunHeHus (MHTepranoreHnabl). dTopuabl xnopa (1,3,5), 6poma (1,3,5,), toaa (1,3,5,7). Xnopnabl
6poma (1), nopa (1,3). CpaBHUTENBHAS YCTONYMBOCTb PTOPUAOB U xnopnaos. CTpoeHre, NonyyeHue,
peakunoHHas cnocobHOCTb. DTOPUPYLOWME areHThl.

Tema 16. Tema: Kucnopon n ero coeauHeHuns. XanbkoreHbl U UX coeanHeHust
JoMallHee 3agaHuve , NpuMepHble BOMPOChHI:
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

P-ONIEMEHTbI LUIECTOW FPYNIbl O6was xapakTepucTtuka anemeHTos. CTpoeHne aToMoB.
VI3ameHeHure no rpynne aToMHbIX paanycoB, MOHM3AUMOHHbBIX MOTEHLNANOB, CPOACTBA K 3NIEKTPOHY U
9N1eKTPOOTPULLIATENIbHOCTY 3/IEMEHTOB. BaneHTHOCTb 1 cTeneHn okucneHns atoMos. IameHeHne no
rpyrnmne ycToMm4nBoCTM COEAMHEHWI B BbICLWIEN CTEMNEHW OKUCNIEHNS aTOMOB. XapakTep XUMUYeCKnx
cBsizeil B coeanHeHusix. CKNoHHOCTb K 06pa30BaHnio KaTUOHHON U aHWOHHO hopM 1 06pa3oBaHMIo
rOMOLIEMHbIX NONMMEPHbIX COeANHEHUN. VI3MeHeHne MeTannnm4eckoro u HemeTanIM4yeckoro
xapakTepa anemeHToB no rpynne. OcobeHHoCTM kucnopoaa. MpocTbie BewecTsa. ANNOTPOMNHble
MoamdmKaumm Kucnopoga. Xummyeckas CBsa3b B Monekyne kucnopoga ¢ nosuunin teopun BC n MO.
CTtpoeHne Monekynbl 030Ha. lNMonnMopgoHble Moandmkaunm cepbl. YCNoBums CylecTBOBaHUS
IBYXaTOMHbIX MONeKyn. VI3aMeHeHne HeMeTanIm4yecknx n Metaninyeckmx CBOMNCTB NPOCTbIX BEWEeCTB.
[MonynpoBOOHNKOBbIE CBOMCTBA CeneHa. XMMnyeckmne CBOMCTBA MPOCTbIX BELECTB.
OKncnMTENbHO-BOCCTAHOBUTENbHBbIE CBONCTBA. OTHOWEHNE NPOCTbIX BEWECTB K MeTannam u
HemeTannam, Boge, Kucnortam u wenoyam. PopmMbl HAXOXOEHUS 3N1eMeHTOB B npupoge. MNpuHumnb
nony4eHns KMcnopoaa u o3oHa. lNpumeHeHne npocTbix BewecTs. ['mapnabl H23. CTpoeHne Monekyn.
TepmoonHammyeckas YcronumeocTtb. Puasmyeckme ceonctea. ViameHeHve temneparyp nnasneHns u
KUNeHus B psay BoAa-TennypoBonopos. XmMmnyeckne cBoMCTBa. BocctaHOBUTENbHBIE U KACTIOTHbIE
cBoWCTBa B pady Bogda- tennyposogopon. Ceposogopon. CeorictBa. TOKCMYHOCTb
XanbkoreHoBoaopoAos. Obwme NpUHLMMbLI X NonyYyeHns. XanbkoreHnapl. CpenHue n Kucnble
xanbkoreHuapl. M'maponna. Obwwme NpuHUMNbI nonyvyeHns. MNprmMeHeHne. XanbkoreHnapl Kak
nonynpoBoAHNKOBbIE MaTepuansl. Nepokcug sogopona. CTpoeHme monekynbl. [MonyydeHne.
YcTonumsocTb. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA B Pa3nnyHbIX cpeax. [pumeHeHne.
Mmopuabl cepbl HNSn. CTpoeHme monekyn. YcTonuymeocTb. KNCAOTHbIE 1
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA. NMonncynbduabl. CpaBHUTENbHASA YCTONYNMBOCTb
NoNMCyNbdoMOO0B 1 COOTBETCTBYIOWMX UM KmucnoT. Okeuapl. Okeunabl anemeHToB (4,6). OcobeHHOCTH
cTpoeHuns. OTHOWEHWEe OKCUOOB K BoAe, KUcnotam 1 wenovam. OKNCANTENbHO-BOCCTAHOBUTENbHbIE
csoncTea. [NpuHuunbl nonyyeHuns. NpuMeHeHne CepHNCTOro rasa v BANSHWE ero Ha OKpYyXaroLLyto
cpeny. CepHuctas, ceneHucTas u Tennypuctas kmcnotbl. CTpoeHne MOnekyn n aHMOHOB KUCOT.
KncnoTtHble n OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA B PS4y CEpHUCTaa-TeNnnypucTas
kucnotbl. Conun. CynbuTtbl cpeaHue n kucnble. Mmaoponms conei.
OxuncnuTenbHO-BOCCTaHOBUTENbHbIE CBONCTBA. [lonydeHune. CepHas, ceneHoBas u Tennyposas
Knucnotbl. CTpoeHne Monekyn n aHMOHOB KMCNOT. KUCNOTHbIE U OKUCNUTENbHBbIE CBOWCTBA B pALy
cepHas Tennyposasi kucnotbl. CBoiicTBa pa3baBneHHO U KOHLEHTPUPOBAHHO CePHOI KMCNOTbI.
MmapaTbl cepHoi KMcnoTbl. [NonucepHbie kKUcnoTbl. OneyM. MNMpoMblwneHHbIE METOAbI MONYYEHMS
CEpPHOM KUCNOTbl. TepMoanHaMmyeckas xapakTepucTmka peakuum oKMCNeHnsi CEPHUCTOro rasa.
[MprMeHeHne cepHO KMCNOTbI B NpOoMblwneHHOCTU. Cynbdpathl. 'mapocynbdatsl. Jucynbdartsl
(nmpocynbgoatsl). Cenenatbl. Tennypatbl. TUOKMCNOTHI 1 UX conun. Tuocynbdatsl. CTpoeHue
Tnocynbar-noHa. BocctaHoBuTeNnbHbIE CBOMNCTBA TUOCYNbdoata HaTpus. lNpuMeHeHne Tnocynoara
Hatpus. [MonnTMOHOBbBIE KUCNOTbI N UX conu. MmapocepHucTas kucnota. CTpoeHne nx Moneky .
OTHOCUTENbHASA YCTONYNBOCTb Y OKUCIUTENBHO-BOCCTAHOBUTENbHbIE CBONCTBA KUCMOT U UX CONENA.
MepokcokncnoTbl cepbl 1 UX conun. NepokCoOMOHOCEpHas 1 nepokcoancepHas KMcnotbl. CTpoeHne mnx
monekyn. MNepokcocynbatbl. DNEKTPOCMHTES NEPOKCOKUCIOT U conen. Nx
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBOCTBA. ["anoreHnabl cepbl. CpaBHUTENbHAS YCTONYMBOCTb.
Ceowictea. Okcoxnopugpl cepbl. Okcoxnopug cepbl. duokcoxnopua cepbl. CTpoeHne Monekyn.
Mmoponns. CpaBHUTENbHASA YCTONYMBOCTb Pa3nnYHbIX OKCOranoreHnaoB cepbl, CenexHa, Tennypa.

Tema 17. Tema: A30T u ero coegnHeHUs. MHUKTOreHbl N UX coeaNHEeHUs
KCP , npnMepHble BONPOCHI:

KETPOHHBH
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne aToMHbIX paanycos,
NOHW3AUNOHHbIX NOTEHLMaNoB, CPOACTBA K 3NEKTPOHY, 3NeKTPOoOTpULATENbHOCTN 3/IEMEHTOB.
BaneHTHOCTb 1 CTeneHn oKUcneHns atoMoB. IaMeHeHne no rpynne yCTon4ynmBoCTM COEOVUHEHU B
BbICLIEA CTEMEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX cBA3ern B coeanHeHmax. CKNOHHOCTb K
06pa3oBaHNo KATMOHHOW N @aHMOHHOW YopM, KoMNnekcoobpasoBaHuio. CoeanHeHNs asoTa,
cnocobHble BbICTyNaTb B POV NUraHAoB. VI3MeHeHe MeTanIMYeckKoro 1 HeMeTanIM4eckKoro
xapakTepa anemeHToB no rpynne. OcobeHHocTn azoTa. MpocTble BewecTBa. OcobeHHOCTH
cTpoeHuns. CKNOHHOCTb K 06pa3oBaHmMio MONMMOPGOHbBIX GOopM hocdoopa, MbllbsiKa 1 CYPbMbl.
Xumpnyeckas cBs3b B Monekyne azota ¢ nosvumi teopun BC u MO. AnnotponHble moandukaumnm
poccpopa 1 0COBEHHOCTM UX CTPOEHWUS. ANNOTPOMHbIE MOAMUKALMN MbllbsSKA U CypPbMbl.
XuMunyeckre CBOMCTBA NPOCTLIX BewecTB. PeakumoHHas cnocobHOCTb MONEKYNSIPHOTO 1 aTOMapHOro
asoTa, 6enoro n KkpacHoro gocepopa. OKMCNNTENbHO-BOCCTAHOBMUTENbHBIE CBONCTBA MPOCTLIX
BewecT. OTHOWEHWe NPOCTbIX BEWECTB K HEMETannam, Metannam, BoAe, KUCNoTam 1 Weno4am.
DopMbl HAXOXAEHWS 31IEMEHTOB B npupoe. [NpuHUunbl nony4eHns n npUMeHeHns npocTbiX
BELLEeCTB.

NMMCbMEHHasA pa60Ta , NPUMEpPHbIE BOMPOCHI:

MucbmeHHas pabota Obuwas xapaktepucTtnka anemeHToB. CTpoeHue aToMoB. MIameHeHre o rpynne
aTOMHbIX PaanyCcoB, MOHN3ALMOHHBIX NOTEHLNAN0B, CPOACTBA K 3IEKTPOHY,
9N1EeKTPOOTPULLIATENIbHOCTM 3/IEMEHTOB. BaneHTHOCTb 1 CTeneHn okucneHns atomos. IameHeHne no
rpynne yCTOM4MBOCTM COEANHEHWUI B BbICWEN CTENEHN OKNCNEHUS aTOMOB. XapakTep XMMUYeCcKunx
cBsizeit B coeanHeHnsx. CKNOHHOCTb K 06pa30BaHMi0 KaTMOHHOM M @HUOHHOW OOpPM,
KomnnekcoobpazoBaHuto. CoeanHeHUst a3oTta, CNocobHble BbICTyNaTth B POV NUraHaos. VIameHeHve
METanIMYecKoro N HeMeTanIMYecKoro xapakrtepa anemMeHToB rno rpynne. OcobeHHoCTN asoTa.
MpocTble BewectBa. OcobeHHOCTM cTpoeHus. CKNOHHOCTb K 06pa3oBaHuMto NOANMOPAIHbLIX OOPM
doocahopa, Mbilwbska U CypbMbl. XMMMYeckas cBadb B MOnekyne azota ¢ nosuuumin teopmun BC n MO.
AnnoTtponHble Moangoukaumm goocgopa 1 0CoOBEHHOCTU UX CTPOEHUS. ANNOTPOMHbIE MOAMdIMKALNN
MbllbsiKa U CypbMbl. XMMUYECKNEe CBOMCTBA NPOCTLIX BEleCcTB. PeakUunoHHas cnocobHoCcTb
MONEKYNSIPHOrO 1 aTOMapHOro asoTta, 6enoro n KpacHoro goocgpopa.
OKnCcnMTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA NPOCThIX BewecTB. OTHOWEHME NPOCTbIX BEWECTB K
HemeTannam, Mmetannam, BoJe, Kucnortam u wenovyam. PopMbl HAXOXAEHUS 3NIEMEHTOB B Npupoae.
MpuHUKUNBI NONYyYeHUa N NPUMEHeEHNS NPOoCTbiX BewecTs. mapnabl OH3. CtpoeHne monekyn.
VIaMeHeHne TemnepaTyp NnaBneHns N KUNeHUS B psay aMmMmnak-BUCMYTUH. VIBMEHeHME TEPMMYECKOIA
YCTOMYMBOCTW, PEaKLMOHHON CNOCOBHOCTN, BOCCTAHOBUTESbHbIX CBOWCTB, CKTIOHHOCTU K peakumsiM
npucoeoMHeHNs B psioy aMMuak-sucMyTH. ObpasoBaHmne 1 yCTOMYMBOCTb MOHOB aMMOHUS 1
doocapoHus. MpuHumn nonyyveHns rmgpmnaos OH3. AMmuak. NonyyeHne. TepmoanHammnyeckas
XapakTepucTuka peakumin cuHTesa ammmaka. Xuaoknin ammmak kak pactsopurtens. PactBopeHue
amMmumaka B Boge. Peakunn npucoeonHeHns ammmaka. AMMmHokomnnekcol. Conv aMmmoHuns. Peakunn
3amelleHns BOOoOpoLa B aMMUake.

Tema 18. Tema: Bopoopopn n ero coeauHeHus. Yrnepon, KpeMHU, repMaHuMin U X COeAUHEHUS.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

CtpoeHne atoma, usotonsl, ocoboe nonoxeHue B MNMC. CTpoeHne monekynbl. HaxoxneHne B
npupoge, nonyyeHve n ceorcTea sogopoga. maopuabl. Boga, ctpoeHue monekynbl. CTpykTypa nbaa
N Xngkown sogbl. ['ma-patbl n kpuctannorngpatel. Juarpamma coctosHus sogbl. CBoCTBA BOAbI.
MpupoaHbie Boabl. O4ncTka Bogbl. CTpoeHne atoMoB, BaNneHTHOCTU, HAX0XAEeHWe B npupoae,
annotponus. Yrnepog, ero ceoiictea. Kapbuabl. Okcmabl yrnepona. YronbHas Kucnota u ee conu.
KpeMmHuia, ero ceonctea. KpeMHmneBble KMCNOTbI, CUNMKaThl, UX CTpoeHue. ['epMaHuin, onoBo, CBUHELL,
NX CBOMCTBA N COEONHEHMS.

Tema 19. Tema: Metannbl B nepuoaudeckon cucteme. Metannuueckas cBsizb. 30HHasi Teopus
MeTaIn4ecKmx KpucTansnos.

JoMalHee 3afaHune , NpUuMepHble BOMPOCHI:
CTtpoeHune aToMOB, (P3NYECKNE N XN-MUYECKME CBONCTBA METAINOB, OCOBEH-HOCTM MO CPABHEHUIO C
HemeTannamu. Metannel B npupone n nx nonyvyeHune. Koppoams metannos. OCobeHHOCTM Me-Tannos
B-rpynn MNC, nameHeHne nx CBOWCTB B Nepuogax v rpynnax. JlaH-taHonabl n akTMHOMAbI.
3aBUCMMOCTb CBONCTB COEANHEHWNI OT CTENEHN OKUC-NEHNS. Bruonornyeckoe 3HayeHme Me-Tannos.
Tema 20. Tema: DU3MKO-XMMUYECKNI aHann3. Pa3bop KOHKpeTHOM cutyauumn: ?IocTpoeHune
Auarpamm nnaBKOCTU OBYXKOMIMOHEHTHbIX CUCTEM?.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

dunsnko-xummndecknii aHanuna (@XA). CywHocte XA COCTOMT B U3Y4EHMUN KAKOro-nmbo onanyeckoro
CBOWCTBA CUCTEMbI KakK (PyHKLMW COCTaBa UM BHELWHNX YCNOBUIA. TepMUHbI U NOHATUS XA
(roMOreHHble CUCTEMBI, FETEPOreHHble CUCTEMBI, (bada, YMCNO CTeneHen cBoboabl, 9BTEKTMKA).
MpaBuno a3 Mmbbca. Tunbl anarpamm: 1. [narpamma COCTOSHNS ABYXKOMMOHEHTHO CUCTEMBI C
SBTEKTMKOMN (KOMMOHEHTbI HEOrPaHUYEHHO PACTBOPUMBI B XNAKOM COCTOSIHUM U HEPACTBOPUMbI B
TBEpLOM). 2. [lnarpamma c B3aMHOW HEOrPaHNYEHHOW PaCTBOPUMOCTbIO B TBEPOOM COCTOSAHUN (3TO
N30MOPJOHbIE BELWECTBA, KpUCTanNn3yowmecs B 0ANHaKoBbIx popmMax). Teepable pacTsopbl
(3amelweHuns n BHeapeHus). 3. [lmarpamma B cny4ae 06pasoBaHns XMMUYECKOrO
(MHTepMeTannmyeckoro) coeamHeHuns. NpuHuunbl HenpepbiBHOCTU N cooTBeTcTBUS H.C.KypHakosa.
Metannoxumus. Tunbl metannos: 1. Metannbl B3anMHO pacTBOPSAIOTCS B XUAKOM COCTOSIHMM, a B
TBEepLOM 00pa3ytoT 9BTEKTUKY. 2. MeTannbl He B3aMOLEACTBYIOT APYr C APYrOM HU B XXWOKOM, HU B
TBEPLOM COCTOsHMAX. 3. MeTannbl 06pasyoT Apyr ¢ ApYyroM Xunokue n TBephable pacTBopbl Ntoboro
coctasa. 4. Metannbl 06pasytoT Mexay cobo 04HO UNN HECKONBKO METANTMYECKNX COEANHEHWIA.

Tema 21. Tema:LLLenouyHble u Weno4yHo3eMesbHble MeTabl.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

LLlenoyHble meTannbl B Npupoae, X CBOMNCTBA, OKCUAbl, MEPOKCUAbI, TMOPOKCUAbI, COMN.
Buonoruyeckas ponb Hatpusa n kanus. I A rpynna. Obwas xapaktepuctvka. Kanbuuin n MarHuin B
npupoae, Ux CBOMCTBa U coeanHeHNs. BpeMeHHas 1 NOCTOSAHHASA XECTKOCTb BOAbl U ee
yCT-paHeHune. buonorunyeckas posb Kanbums n MarHus.

Tema 22. Tema: Xumus d-anemeHToB. O6LLME 3aKOHOMEPHOCTU. CTENeHN OKUCNEHUS.
KomMmnnekcoobpa3soBaHue.

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

Obwas xapakTepuctuka nepexoiHbix MetanioB. K nepexoaHbIM MeETaniam OTHOCSATCS 9NEMEHTbI, Y
KoTopblx d- nan f-060104KN YACTMYHO 3aMONHEHBI 3NEKTPOHAMN B M30NIMPOBAHHOM aTOMe N B
Kakmx-nmbo 0bbl4HO BCTPEYAIOWMXCS COCTOSHUSAX OKUCNEHUS. 3anonHeHne 3d-opbutanei
Ha4YMHaEeTCs Co cKkaHams. Y xpoma 1y Meam HabnogatTcs nposasbl. CylwecTByeT aMNnupruyeckoe
npaBuno: Hanbonee aHePreTM4eckn CTabunbHbIMU 0Ka3bIBAKOTCA NEKTPOHHbIE KOHGUIypaLmm C
HaMOMOBMHY MMM MONHOCTbLIO 3aMNONHEHHBIMM OpbuTanamu. HapyweHus nocnenoBaTenbHOCTH
3anoNHEHNS OOHO3NEKTPOHHBIX OpbuTanei cea3aHbl C HNN30CTbIO AN NEPEXOOHbIX 3NIEMEHTOB
3HaYeHuih aHepruii opbutanein pasnnyHbix ypoBHen. OnpeneneHHyo ponb Npu oopMUPOBaHNN
SNEeKTPOHHON KOHUrypauumn nrpaet MexanekTPoHHOe B3anMoaencTemne. SHeprmng
MEX3NEKTPOHHOr0 B3aMOLENCTBNS MOXET OblTb NPeAcTaBieHa B BUAE CyMMbl BYX
NPOTMBOMNOMIOXHbIX MO 3HAKY BKNaOOB (NOMOXUTENbHON SHEPrum oTTanknBaHns 3NeKTPOHOB U
oTpuuatenbHo 0bMeHHoR aHepruw). Npy B3auMoaeicTBUN ABYX 3NEKTPOHOB 0OMEHHAs SHePrus
paBHa 9HEPrun cnapmBaHns 3NeKTPOHOB C 0OpaTHbLIM 3HAKOM. VI3MeHeHre BENNYMHBI OOMEHHOIA
SHEPrnn He eAUHCTBEHHbIN (PakTop, BAMSIOWMIA HA YCTONYMBOCTb 9NEKTPOHHOM KOHgomrypaumu. Ho ¢
HUM CBS13aHbl 3aKOHOMEPHOCTU B n3amMeHeHun . CpocTom nopsakoBbIX HOMEPOB B FOPU3OHTaNbHbIX
psOax nepexogHblX MeTannioB MakcMasbHas cTeneHb OKUCNEHWS, OTBeYarwwas yCTon4mBbIiM
COelMHEHUSAM, cHa4ana yBenn4nmsaeTcs (3a cHeT YBeNnYeHNs Yucna SNeKTpoHOoB), a 3aTtem
yMeHbLaeTCs (3a CYET cnapuBaHus aNekTPoHOB). BaxHas 0co6eHHOCTb NeEPEXOAHbIX METANNOB
3ak/no4aeTcs B TOM, YTO NEepeEMEeHHasi cTeneHb OKUCNEHNS CBA3aHa C YaCTUYHO 3anONHEHHbIM
noaypoBHeM. Habop COCTOSHUIA OKMCNEHNS Bonee WNPOK y NePEXOOHbIX 3NIEMEHTOB, YEM Y
HenepexogHblX. MarHnTHble cBocTBa. MarHUTHbI MOMEHT, CBA3aHHbIN C OBUXEHUEM 31eKTPOHA
BOKPYr COOCTBEHHOI OCM, HAa3bIBAETCS CMMHOBLIM MOMEHTOM. DIEKTUBHbIA MAarHUTHBIA MOMEHT
aToma ornpenensieTcs ero CyMMapHbiM CrHOM. CyMMapHbI CNH aToMa onpenensieTcs Tonbko
4MCNOM HecrnapeHHbIX 3N1eKTPOHOB. ATOMbI (MOHbI), B KOTOPbIX BCE 9NEKTPOHbI CNapeHbl
(COBCTBEHHDBIi MOMEHT PABEH HYNIO), HA3bIBAIOTCS ANAMArHUTHLIMW. ATOMbI (MOHbI) C HECNAPEHHbBIM
9NEeKTPOHOM Ha3blBalOTCA NapamMarHUTHbIMU. [py noMewweH Takux aToMOB BO BHELWHEE MarHUTHOE
none nx co6CTBEHHbI MArHUTHbI MOMEHT BbICTpamBaeTcs no nonto. B aTom cnyyvae vactmua
BTArMBaeTCs B MarHutHoe none. BoicokocnuHosble KC yalwe 6biBatoT napamarHMTHbIMUY, a
HU3KOCNUHOBbIE ? AnamarHuTHbiMu. OnTuyeckne cBOMCTBa. Ha ocHoBaHWK Teopumn
KpucTtannuyeckoro nons (TKIM) MOXHO ynpoLeHHO 06 BbSCHUTDL He TONb MarHUTHble cBoicTBa KC
nepexoaHbIX METANMOB, HO U NX OKpacky. B HopManbHOM HEBO3OYXAEHHOM COCTOSIHUM 3NEKTPOH
HaxoaMTCs Ha ofHoW u3 t2g-opbutaneit. MNpu 3aTpare aHeprun anekTpoH Bo3byxaaeTcs u
nepexoamT Ha eg-opbutans.
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Tema 23. Tema: CkaHaun, UTTPUIA, NaHTaH. PegKo3eMenbHble 3/IEMEHTbI.
JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

AnemeHTbl NoboyHo noarpynnel W B rpynnbl. B a1y noarpynny BxoasT 32 anemexTa: 17
penkosemenbHblX (P33), akTuHWMiA n 14 akTnHNOoB. P33 ? 910 ckaHau, UTTPUIA, naHTaH n 14
naHTaHngos. B pagy uepuin ? nioteumii NOCTENEHHO YMEHbLLAKTCSA aTOMHbIE U MOHHbIE PaaNYChl
(naHTaHmngHoe cxaTue). o cBoNCTBaM nerkme naHTaHuabl TAroTeroT K NaHTaHy, a Taxenble K
NTTPUIO. JlaHTaHnObl B COOTBETCTBUN C 3TUM OENAT HA LepUeByIo NOArpynny (naHTaH, uepuin
?eBponuii) N NTTPUEBYIO NOATPYNNY (MTTPUIA, FAOONUHUA-NOTEUMI). Y aKTUHUO0B BbIOENSIOT TOXE
LBe MOArpynmnbl: Klopus (Topuii-ktopwnit) n 6epknusi (6epknnii-noypeHcuii). SnemeHTbl, cneaytowmne 3a
ypaHOM, Ha3blBatloT TpaHCypaHoBbIMU. Hanbonee yctoiumBasi CTeneHb OKUCNEHNS NaHTaHMAO0B 3+.
[To3TOMY XMMUYECKN OHU NOXOXM ApYyr Ha gpyra. Llepnin MoxeT nposiBNsATb CTENeHb OKUCNEHNS 4+, a
eBponuin ? 2+. OcobeHHOCTU xmMmmn naHTaHnaos: 1. f-OpbuTtany NoYTM He y4acTBytoT B 06pa3oBaHnm
XMMmnyeckmx cesasen (Bknag okono10%), Tak Kak aBna0TCcs BHyTpeHHUMKU. CnenoBartenibHO 3Tn
aneMeHTbl 06pasytoT CoeaMHEHMS C NPENMYLLECTBEHHO MOHHBIM TUMOM CBS3K (aHanornyHo W3M). 2.
Lns f-opbutaneit, kak n ons d-opbutanei, xapakTepHo paclienneHme B nonsix 6onee HA3KOM
cUMMeTpUK, YeM copepudeckas. OaHako Tak kak 3T opbuTanm nexart HUXe Mo SHepPrum, Yem 5s-,
5p-, 6s-opbuTann, sHepreTNYeCcKnin BbIMFPbIW TAKOro paclueneHns HeBenuk, a agpdexT
cTabunmaaumm KpucTaninyeckum nonemM HeaHaunTeneH.

Tema 24. Tema: TutaH, LUPKOHUN, racPHUN N UX coeanHeHUs. AKBa- U TMAPOKCOKOMMNEKCHI.
KCP , npnMepHble BONPOCHI:

Moarpynna tutana (1Y B nogrpynna ). C poCTOM aTOMHOro HOMepa yCTo4YnBas CTeneHb OKUCNEHNS
noBbllWaeTcs. ITO TUNNYHO ONS NepPeXofHbIX MeTannos. [pun nepexone OT TUTaHa K LMPKOHUIO
aTOMHbIA N NOHHBIN paaunycbl 3sennyusatotcs. MNepexon OT LMPKOHUS K radoHMIO NPUBOANT K
HEKOTOPOMY YMEHbLIEHUIO pagunyca. ITO CBA3aHO C TEM, YTO radoHUIA PaCcnonoXeH HeNnoCpPeaCcTBEHHO
3a laHTaHuaaMn 1 naHTaHWOHOe cxXaTtue B Oonbluel CTeNeHN BIMSET UMeHHO Ha Hero. ColicTea
LUMPKOHUS 1 radoHnst 61m3kin. XapakTepHas cTeneHb okmucneHus 4+ (TutaH ctabuneH Takxe B
CcTeneHn okncneHns 3+). Y aneMeHToB, NMEIOLINX NOA BaNEeHTHbIMM SNEKTPOHaM1 060104Ky TUna
6naropogHoro rasa, C pOCTOM paanyca yMeHbLIAETCS NONAPU3YIoWee AENCTBME N BANIEHTHbIE
9NEKTPOHbI YAEPXMBAOTCA MEHEE NPOYHO Y LMPKOHUSA 1 radoHUS, YEM Y TUTaHA.

nMcbMeHHas paboTa , NpYMepPHbIe BOMPOCHI:

MucbmeHHas pabota Moarpynna tutana (1Y B noarpynna ). C pocTOM aTOMHOro HoMepa ycTonynBas
cTeneHb OKUCNEHWS NOBbIWAETCA. ITO TUMMYHO ANS nepexogHblx metannos. Npu nepexone ot
TUTaHa K UMPKOHWUIO aTOMHbIA N MOHHbIN paauycbl 3senmymsatotcs. [lepexon OT UMPKOHUS K radpHmIo
NPUBOAUT K HEKOTOPOMY YMEHbLLEHUIO paanyca. OTO CBA3AHO C TEM, YTO racpHuiA pacnonoxeH
HEenocpeacTBEHHO 3a NAHTaHMAAMU 1 NAaHTAHWOHOE cXaTtue B 6onblie CTENEHN BIUSET UMEHHO Ha
Hero. ConcTBa LUMPKOHUS 1 radoHns 6nmn3kn. XapakTepHas CTeneHb OKUCNEHUS 4+ (TUTaH cTabuneH
TakXe B CTEMEHN OKUCNEHMNS 3+). Y 3NEMEHTOB, NMEIOWMX NOA BANEHTHLIMU 3N1eKTPOHaMN 060104Ky
Tna 6naropofHOro rasa, C POCTOM paanyca yMeHbLLAETCS Nonspuaytollee NeNCTBNE N BaNEHTHblE
SNEKTPOHbI YOEPXMBAIOTCSH MEHEE NPOYHO Y LMPKOHMSA U radoHus, Yyem y TutaHa. Ceonctea. Metannbl
Ha X0No4y ManoakTVBHbI: YCTONYMBbLI HA BO34yxe 1 B BoAe. 910 06ycnoBneHo 06pasoBaHmeM Ha
MOBEPXHOCTM MeTasnna TOHKOW, HO NPOYHON NNEeHKN guokcuaa. BeegeHvne TutaHa v ULMPKOHNS B
cnnasbl yBeNMYMBaET UX TBEPLAOCTb. PacTBopeHme. TutaH pacTBoOpsSEeTCS B ropsivei CONsHOM un
NNaBMKOBOM kncnotax. LIMpKoHU nragoHnin pacTBOpPSOTCS TONBbKO TOraa, Koraa co3fatTcs YyCnoBums
NS UX oKncneHms n obpasosaHns aHMoHHbIX KC ¢ LIA B cteneHn okucnexms 4+. TutaH pacTsopum B
KOHLLEHTPUPOBAHHOW LWEeNoYK, a UMPKOHUA 1 racpHmiA HeT. [ ngpaTtnpoBaHHbie KaTuoHbl TutaHa(1Y),
umnpkoHnsa(1Y) n racdoHus(1Y) Bcnencteme 6onbworo 3apsaa B pactBopax He cywecTsytoT. [maponus
noet ¢ obpasoaHmneM MHorosaepHblx KC. Mpu anekTpoXnMMmnyeckom Unm XmmMm4yeckom
BOCCTAHOBNEHMMN coeanHeHnii TutaHa (1Y) obpasytoTcs okTasapuyeckmne akBakomnnekcol TutaHa(Ll).

Tema 25. Tema: BaHagun, HNUo6un, TaHTan. UsononucoeanHeHMs BaHagus: 3aBUCUMOCTb
coctaBa ot pH. ConocraBneHune peaokc-CBOMCTB.

KCP , npnmMepHble BONPOCHI:
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Moarpynna saHaaus (YB noarpynna). Bcnencrtene naHTaHMAOHOMO CXaTus HUOBWIA 1 TaHTan 6nmaku
(MX aTOMHblE 1 MOHHbIE paaunycbl paBHbl). Hannyne HecnapeHHbIX aNeKTPOHOB 0bycnaBnneBaeT
BbICOKME TemMnepaTypbl KUNEHNs B CBSA3W C y4acTneM d-3N1ekTpoHOB B 06pa3oBaHUn LONOMHUTENBHO K
MeTanIM4yeCcKon KOBaneHTHOM CBA3MN MeXy atoMamMu B Metannax. Pasnnumsa B sHeprusx ns- u
(n-1)d-opbuTaneit yMeHbWAaOTCS C POCTOM N, YTO NPUBOIOUT K yHaCTUIO B 06pa3oBaHUN CBA3UN BCEX
BaJIEHTHbIX 3N1eKTPOHOB.[1ng BaHaONS 3TO pasnunyue cylecTBeHHO. [103TOMy B COeOUHEHUAX
BaHaOWIA UMEET pasHyto CTeMNeHb OKUCNeHUs (0T 2+ Ao 5+). [na HMobus n TaHTana pasnuyve
SHeprum s- n d-nogypoBHe MUHUMarNbHO. [103TOMy peannayloTCs CTENeH OKUCNEHNS 4+ 1N 5+.
CteneHb okucneHms 5+ 0bbl4HO CTabnnmMampyeTcs B COEANHEHNSIX C KOBANIEHTHO CBA3bIO
(KMCNOpOHbIX 1 ranoreHnaax), T.e. B COeANHEHMsX ¢ Hanbonee anekTpooTpuLaTeNbHbIMA
3NeMeHTaMu.

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:
MucbMeHHas paboTta

Tema 26. Tema: Xpom, monubaeH, Bonbdpam. Okcuabl, rmapoKcuabl, KNCnoTbl. KomnnekcHble
coeauHeHusa xpoma (LL).

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

Moarpynna xpoma ( Y1 B noarpynna ). Pasnuuuns B CTpPOEHNM 3NEKTPOHHBLIX 060n04ek
N30/IMPOBAHHbIX aTOMOB 3aMETHO HE BNNSIET Ha XMMUYECKne CBOMCTBA 3N1eMeHTOB. Paamepbl atoMoB
“ MOHOB MONuBaeHa 1 Bonbhpama o4eHb ONN3KM 13-3a NaHTaHugHoro cxartus. OgHako pasHuua B
cBoOCTBax monmbaeHa n Bonbgopama 6onblie, YeM y LMPKOHMSA-radoHUs U HMobums-TaHTana. 910
CBSA3aHO C YMEHbLUEHMEM BUAHUSA NAHTAHWOHOMO CXaTUs Ha 9NEKTPOHHYIO CTPYKTYpy atoMOB Mnpu
yoaneHum nx ot W rpynnel. B psay xpoM-mMonnbaeH-Bonbgpam yBenmumBaeTCs SHEPrns MoHN3aumm
(YNNOTHSIOTCS 3NEeKTPOHHbIE 060n104kKM). OT Xpoma K Bonbgppamy CTabunnanpyetcs CTeneHb
okucnenus Y1. [1ns xpoma xpoma Hanbonee yctoinymeble ctenenn okmcnenms LW v Y1, a ons
MonnbaeHa n Bonbgppama Tonbko Y1. Bbicokoe nonsipusytolee OencTene Xxpoma CBA3aHO C ManbimMm
pasmepamu ?>XXeCTKOro? (CUIbHO NONSPU3YIOLWEro) atoMa XpoMa (CamMoro ManeHbkoro cpeam
3d-aneMeHTOB 1 B paccmartpueaeMom psagy). OTcioga u CKNOHHOCTb K BOCCTaHOBNEHMIO. CBOMCTBA.
MNpu KOMHATHOW TemnepaType MeTanbl ManopPeakLMOHHOCNOCOOHbI. He noaBepratoTcs Koppo3nm
bnaronaps oKCUAHOM nNneHke. PacTBopeHne. XpoM pacTBopsieTcs B pa3baBneHHbIX CONSIHON 1
CEpHOI1 KncnoTax ¢ BbloeneHnem sogopoaa. lNaccusnpyertcs B a3oTHoOM kucnote. MonnbaeH un
BONbddpam TONbKO B CMECSIX NIABMKOBOW 1 aroTHoi kncnot. B paay xpom (Y1) ? monnbaeH (Y1) ?
Bonbdopam (Y1) HabntopaeTcs ocnabneHme OKMCINTENbHBIX M KUCNOTHBIX CBOMCTB. YBenmyeHne
CTeneHn OKUCNEHNS y MeTanna npuBoauT K YCUNEHUIO KUCNOTHbIX CBONCTB. YBeNnYeHne KUCNOTHOCTH
C yBEIMYEHNEM CTEMEHN OKUCIIEHNS O3HA4YaeT POCT KoBaNeHTHOCTU cBA3N. CoeanHeHns xpoma (LLU).
CteneHb okucneHns 3+ Hambonee xapakTepHa ans Xpoma. OTO CTENEHN OKUCNIEHNS COOTBETCTBYET
oKcua Xpoma (BewecTBO 04eHb TYronnaeskoe, TEMHO-3eNeHOro LBeTa, HepaCcTBOPUMOE B BOLE U B
kucnotax). Okemn xpoma LUl MoxXHO pacTBopuTb Npu cnnasneHumn co wenodamm.Okeuna xpoma(Ll)
MMeET APKO BblpaXXeHHbI aMpoTepH bl xapakTep. C kucnotamm rugpokena xpoma (L) obpasyert
conun. Co wenoyamun nony4aroTCca XpOMUTbl (M3yMpPYLHbIE CONN MMAPOOKCOXPOMUCTLIX KUCNOT).
PactBopbl coneit xpoma (LL) B 3aBrcumocTn ot ycnosuia (pH, TemnepaTypbl, KOHUEHTpaUum)
OKpaLweHbl 0T PMONEeTOBOro 40 3€/1eHOro UseTa (U3MEHSETCH BHYTPEHHAS U BHELWHSASA
KOpAVHAUNOHHbIE CApepbl CYLECTBYIOWMX B 9TUX YCNOBUSAX KOMMNEKCOB). NoCcKonbKy rugpokcum
xpoma (W) oveHb cnaboe ocHoBaHme, conu xpoma (LLl) B 3Ha4YMTENBHOWM CTENEHN rMOPONM3YHOTCSI.
MoaToMy B BoAHbIX pacTBopax conei xpoma (L) ¢ aHnoHamm cnabbix kMcnoT He obpasyeTtcs. B aTom
cnyyae B ocafok Bbinagaet okcua xpoma (L), CoeanHenuns xpoma (W) npn penctenm cunbHbIX
oKUCNUTENew B WEeNOYHON cpele nepexonst B XpoMmartbl (pacTBOpbl XeNnTnarn useTa), a B KUCNoW
cpele obpasytoT buxpomartbl (opaHxeBoro useta). [epeBon coeanHeHuin monnbaeHa 1 Bonbgpama
HU3KUX CTEMNEHEeN OKNCNEHMS B BbICWUME CTENEHN OKUCNEHNS TPyAHOCTEN He npeacTasnset. OHn
OKMCNATCS KNCNopoaom so3ayxa. lNMonukucnotsl. Cogepxar octaTkum OOHOM U TOW Xe KUCNOTbI.
"eTepononukucnoTtbl. Cogepxart ocTaTku pasHblx kucnot. BnusHue pH. OcHoBHbIe OOpMbl
n3ononmmonnbaaTos. B wenoyHoi cpene npeobnanaet monnbaat-aHunoH. Mpu pH = 4-5 obpasyeTcs
rentamonmbaart, a npu pH meHblwe 5 B pacTBOpe CywecTByeT okTamonmbaar.

Tema 27. Tema: MapraHeu, TexHeuun, peHnin. Conctea coegUHEHMn MapraHua ¢ pasfiuyHbIMU
CTEeNeHsAMU OKUCNEeHUsA. 3aBUCUMOCTb NoTeHuuana ot pH.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

PeructpaunoHHbiii Homep 7 BAEKTPOHHELIH
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Moarpynna mapraHua ( Y11 B noarpynna). MapraHew, ob6pa3syeT coeaMHEHNS B COCTOSHUSIX
okmcnenus I, W, 1Y, Y, Y1, Y11. PeHuin n TexHeunin ycTton4mebl B CTENEHN OKMCNeHUsa Y11.
PacTtBopeHne Metannos. MapraHew, pacTBopsieTcs B pa3baBneHHbIX KUCN0Tax C BblAENEHNEM
BoJopoAa. PeHuid n TexHeunii pacTBOPSIOTCSA B a30THOW KMCNoTe ¢ obpa3oBaHNeM NeppeHaTos u
neptexHaTaToB. CTabunuaaums creneHn okucneHns Y11 ceepxy BHU3 06 BSCHAETCS YMEHbLWEHNEM
NPOYHOCTM CBSA3M BANIEHTHbIX 3MIEKTPOHOB MO Mepe pocTa paauyca atoma (TEXHEUNs N peHns).
CoenvnHeHuns mapraHua (I1). B cunbHoWeNno4YHoM cpene B NPUCYTCTBUM CUNbHBIX OKUCIUTENEN
mapraHel (1) nepexoont B MmapraHey, (Y1). B kucnon cpene mapraney, (1) nepexoamt B mapraHeL,
(Y11). Mapraneu (1Y). NupontoaunT (guokcua mapraHua) npu pacTtBOPEHUN B CEPHON KMUCNOoTe
BOCCTaHaBnuBaeTcs B cynbgpat mapraHua (). B atoin cteneHn anemenTa Y11 B noarpynnbl
obpasyloT knacTtepbl (Hanpumep, peHuit). Mapraned, (Y1). Conn maHraHatbl ( COOTBETCTBEHHO
peHarbl, TexHartaTbl). [lng MaHraHatoB xapakTepHbl peakumm aucrnponopumnoHnposaHus. Mpu
BOCCTAHOBJ/IEHNN MaHraHaToB B KUCNOM cpefe nonyyatoTcs conu mapraHua (). Ecnu
BOCCTAHOBJIEHNE MPONCXOANT B HENTPANbHOW UMK LWENOYHOW cpeae, TO NnosyyaeTcs ouokcua
mapraHua (1Y) wnn rmgpokeng mapraHua (1Y). CoeanHeHus mapradua (Y11), texHeuuns (Y11), peHus
(Y11). B xncnonm cpene nepmaHraHat BocctaHaBnmsaeTcs B MmapraHey, (I1). B HenTpanbHOM cpene
npw 9TOM Nony4YaeTcs auokcua MapraHua (Mmponto3unT). B wenoyHoli cpene obpasyeTtcs B
pesynbTaTe 0QHO3NEKTPOHHOrO nepexona MaHraHar.

Tema 28. Tema: Xene3so, KobanbT, HUKeNb. KomnnekcHble COeAUHEHNA: YCTONYUBOCTD,
3HepreTnyeckue auarpammbl. Ponb B 6Monormyeckmux npoueccax.

KCP , npnMepHble BONPOCHI:

VIl B nogrpynna. MNoarpynna oxsatbiBaeT 3 nepuoga d-aneMeHTOoB, KOTOPble MOXHO
KnaccugouumposaTb No BepTUKanu 1 no ropusoHTtanu. o septukanu: Tpmana xenesa (pyTeHuin,
ocmuit), Tpmaga kobanbTta (poauii, Npuamnn), Tpuana HUKens (nannaguid, NnatuHbl). Mo ropnsoHTanu:
CeMeincTBO Xxenesa (xeneso, kobanbT, HAKENb), CEMENCTBO NNATUHbI (PYTEHMS, POANS, NANNanms,
OCMUiA, NnaTuHa, npuanii). Tpuagel No BEPTUKANM UMEOT Bonbluee CXOACTBO MO CTPOEHMUIO BHELWHMX
3NeKTPOHHbIX 060M104€eK. M0 PU3NYECKUM N XMMUYECKUM CBONCTBaM 6onee CXOOHbIMU SBNSIOTCS
3NEMEHTbI CEMECTB Xenesa 1 nNnaTnHoBbIX MeTannos. o BepTukanu peannsyrotcs 6onee BbiCOKME
CTEeneHn OKUCNEHNS N pacTeT MHEPTHOCTb. [locne oTpbiBa S-9NEKTPOHOB CneayeT OTPbIB
d-anekTpOoHOB, KOTOPbIE nerye ByayT OTPbLIBATLCS Y aTOMOB MM MOHOB C BONbILMM PaanyCcoM, T.e. Yy
NNaTUHOBbLIX METANNOB. OTUM MOXHO Ka4€CTBEHHO MOXHO OO BSCHUTb HANIMYME BbICIUMX CTENEHENA
OKWCNEHMS Y NNATUHOBbIX METANNOB. XMMUYeckue ceoncTea. Xeneso peakLmoHHOCNOCobHO. Jlerko
pearumpyert ¢ kucnotamm (pasb.). B KOHUEHTpMpoBaHHO a30THOW kncnote 1 100%-Hoi cepHoi Ha
xonoay xeneso naccmeupyetcs . C pa3baBneHHOR a30THO KUCNOTOW Xene3o pearnpyet ¢
obpasoBaHuneM HMTpata xeneaa (W) n okcupa asora.

nMcbMeHHasi paboTa , NpYMepHbIe BOMPOCHI:
MucbmeHHas paboTta

Tema 29. Tema: Metannbl nnatmHoBom rpynnbl. KuHeTU4eckast UHepPTHOCTb. KoMnnekcHble
coeauHeHUs: nsomepus, acppekT TpaHC-BNIUSIHUSA.

LoMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

MnatmHoBble metannbl (MM). CnocobHOCTb K KOMMNIEKCO0Opa30BaHMIO BblpaXeHa CUNbHEE, YEM Y
MeTannoB Tpuaabl Xxenesa. BaneHTtHole opbutany MM nmetoT 60nbLyo NPOTSXEHHOCTb, YO
CrnocobCcTByeT AOHOPHO-aKLENTOPHOMY B3aMMOLENCTBUIO 1 YBENMYEHUIO pacluenneHmns d-opbutanei
KpWUCTanNM4eCcKnuM nonem nuraHaa. AnekTpoHHble obonoukm MM obnagaloT 0OCTaTOYHON MArKOCTBIO
ons 06pa3oBaHNS KOBANIEHTHbIX CBS3ei ¢ nuraHaoM. Moatomy 3HaunTenbHas Yactb KC ssnsetcs
HM3KOCMMHOBLIMYK (Aaxe ¢ nuraHpamu cnaboro nons). KC nHeptHbl. B INC no Beptukanu
KUHeTnyeckas MHepTHOCTb pacTteT: Hukenb(MM)- nannagwnia(l) ? nnatmHa (IM). ST0 cBSI3aHO C
yBENMMYEHNEM SHEPrUUN pacLLeneHns KpUcTanimyeckmm nonem nMraHaos v yBenmyeHneM npoyYHoOCTH
KOBaNEHTHOW CBA3M MeTann ? nuraHn BCNencTBME NOBblWEHNS 0ePOPMUPYEMOCTN 3NEKTPOHHbIX
obonoyek y Taxenbix MM.

Tema 30. Tema: Menb, cepebpo, 30n0T10. ducnponopumnoHposaHue coeguHeHun M(l).
CoenunHeHust megu (). dopmbl KOOPANHALMOHHOIO NonMagpa.

KCP , npnMepHble BONPOCHI:
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Moarpynna mean (1 B noarpynna). Meap, cepebpo 1 301010 06nanatoT 60/bWMM NOASPU3YHOWMM
nencTemeM. MNpuUTarnearoT BHEWHME 3NEKTPOHbI U CKIIOHHBI MX COXPaHATb Npu cebe. Xummnyeckas
aKTMBHOCTb YMEHbLIaeTCsl OT Meam K 30/10Ty. 3010T0O 1 cepebpo (B MEHbLUE CTEMEHN) YCTONYMBbI Ha
BO34yxe, a Mellb NOKPbIBAETCS CNoem Manaxmrta. Bce Tpu anemMeHTa pacrnonoxeHbl B psay
Hanps>XeHnin 3a BoJOpoaoM. [103TOMy B KMCNOTax-HEOKUCIUTENSX He pacTeopstoTca. Menb u
cepebpo pacTBOPVMbI B KOHLIEHTPUPOBAHHbIX a30THOM 1 CEPHOM KMCOTaxX (MOXHO 1 B CONSIHOW
KMUCNoTe, HO B MPUCYTCTUMN KMCNnopoaa). 3010TO pacTBOPMMO B ropsHeit CeneHoBon KUCNoTe 1 B
uapckoi Boake. CteneHb okucneHust 1+ xapaktepHa anst cepebpa. CoeanHeHns meon (1) n
cepebpa (1) pacTBopsAOTCS 3a CHET KOMMNEKCOo0bpa3oBaHUs C aMMMaKOM UK B N30bITKe
OLHOUMEHHOrO aHWOoHa. ManoreHnabl CKAOHHbI K peakuusaM aucnponopumnoHmposaHus. CteneHb
OKMCNeHMs 2+ xapaktepHa ans meau. MNpu pacteopeHunn coneit meaun() B Boae obpasyeTcs CUHWIA
oKTasapuyeckuii akBakommnnekc. Ecnu B koopanHaLUMOHHYIO cdpepy BXOOAT Opyrue nuraHbl, TO UBeT
MOXeT OblTb KOPUYHEBLIM MK 3eneHbiM. Mnapokena meaun(1) obnapaet cnaboit aMgOTEPHOCTHIO.
Mpw ero pacTBOPEHNN B KOHLEHTPUPOBAHHOW LWEeNo4n 0bpasyeTcsi CUHWIA TMAPOOKCOKYNpar.
ranoreHnabl meam (M) pacteopsitoTcst B U3bbITke peaktnea. Menb (I) obpasyeT KaTUOHHbIE U
aHnoHHble (kynpaTtbl) KC. CTeneHb okmucneHmsa 3+ xapaktepHa ansa 3onota. Okcmg v ruapokcung,
3onota (L) amcpoTtepHbl ¢ NpeobnanaHMeM KUCNOTHbIX MPU3HaKoB. [pu pacTBOPEeHUM B KUOTax W
Lenoyax nosy4yarTca COOTBETCTBYOWME ayparThl, B KOTOpbIX 3010TO(L) nmeeT koopamHaunoHHoe
yncno 4.

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:
MucbMeHHas paboTta

Tema 31. Pa3bop KoHKpeTHOM cuTyauumn: ?PacluenneHmne d-ypoBHS KpUCTanIMYeCKum nonem
pa3Hon cuMMeTpun?.

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
PaclwenneHune d-ypoBHS KpUCTanIM4eckum NnoneM pasHoi cMMMeTpumn (kBagpart, Tetpasnp, okTasap)

Tema 32. Tema: Xumunsa f-anemeHtoB. CeMercTBO NaHTaHMOOB. JlaHTaHMOHOE cXaTue.
CemenctBo aKTUHUAOB. TpaHCypaHOBbIE 3/IEMEHTbI.

LoMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

AnemeHTbl NoboyHor noarpynnsl W B rpynnel. B a1y noarpynny Bxonat 32 anemeHTta: 17
penkosemenbHbix (P33), akTnHuin n 14 aktnHnaos. P33 ? 910 ckaHaui, NTTpuiA, naHTaH n 14
naHTaHnaos. B psagy uepuii ? nlotTeumin NOCTENEHHO YMEHbLWAKTCS aTOMHbIE Y MOHHbIE paaunyChbl
(naHTaHngHoe cxarme). [1o cBoMCTBaM nerkne naHtTaHnabl TAroTeloT K NaHTaHy, a Taxenble K
NTTPWIO. JlaHTaHN bl B COOTBETCTBUN C STUM OENAT Ha LiepueByto NoArpynny (naHtax, uepui
?eBponuii) N NTTPUEBYIO NOArpynny (MTTPUIA, ragoNUHUA-NIOTELMRA). Y aKTUHWOOB BbIOENSIOT TOXEe
LLBE NoArpynmnbl: Kopus (TOpuin-kropuin) n 6epknns (6epknnin-noypeHcuin). dnemeHTsl, cnemyowme 3a
ypaHoM, HasbiBatoT TPaHCypaHoBbIMU. Hanbonee yctoumsas cteneHb OKUCNEHNS NaHTaHWOoB 3+.
[MosTOMYy XMMMYECKM OHWU NOXOXW Apyr Ha apyra. Llepuin MoXeT nposBnsTb CTEMNEHb OKUCNEHNS 4+, a
esponuii ? 2+. OcobeHHOCTU XxuMun naHTaHngos: 1. f-Opbutany NoyYTK He yyacTBytOT B 06pa3oBaHum
XMmnyeckmx ceasein (Bknag okono10%), Tak Kak aBnsaoTca BHyTpeHHUMn. CnenoBartesnibHO 9Tn
aneMeHTbl 06pasyoT CoeaMHEHUS C NPENMYLECTBEHHO NOHHBLIM TUMOM CBS3K (aHanoruyHo W3M). 2.
Ons f-opbutanen, kak n onsa d-opbutanei, xapakTepHo pacwenneHune B nonsx bonee HN3KOM
CMMMeTpUK, YeM capepudeckas. OgHako Tak kak aTv opbuTanm nexart HUXE No SHeprum, 4em 5s-,
5p-, 6s-opbuTanu, SHeEPreTUYEeCcKnii BbIMIPbIlW TaKOro pacllenieHnst HeBenukK, a apdeKT
cTabunmaaumm KpUCcTanim4yeckum nonem He3HaunTENEH.

Tewma 33. Tema: Mannun, uHaun, Tannun. NMoctnepexoaHbie MeTannbl. BropuyHas
NnepuoauYHOCTb.

oomatllHee 3agaHue , NPUMepHbIe BOMPOCHI:
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MocTnepexonHble MeTannbl (raninin, MHOWA, Tananin). AT MeTansbl OTAMYaOTCS OT TUNNYeckux (bop
1 anoMuHui). Vix BaneHTHbIM SNeKTpoHaM NpenwecTByeT NONHOCTbIO CPOPMUPOBaAHHAS
18-anekTpoHHas nerko nedopmmpoBaHHas obonoyka. B cnyvae TMnmMyeckmx 3n1eMeHTOB BaneHTHbIM
3NeKTPOoHaM MpeawWecTByeT XecTkas, Manoaedopmmpyemas anekTpoHHast obonoyka 6naroponHoro
rasa. B pesynbtare HapylweHe npuHUmMna MOHOTOHHOCTU CBONCTB. Takasi HEMOHOTOHHOCTb
paccMaTpmBaeTcs kak ?BTopu4Has NepMoaMYHOCTb?, KOTOpas BCTpeYaeTcs BO BCEX rpynnax, B
KOTOPbIX €CTb NOCTNepexoaHbie aneMeHTbl. [locTnepexogHbie aneMeHTbl NPOTUBOMONOXHbI
NepexoaHbIM 3ieMeHTaM, Ons KOTOPbIX HAONOAAETCA NOBbLIWEHWNE CTEMEHN OKUCTIEHNSI CBEPXY BHUS,
a B Cny4ae nocTnepexogHblX 9NeMeHToB ? noHuxeHue: ranaunia (W), nnani (W), Tannmi(1).
ObbscHsieTCs 3GEKTOM NHEPTHON Napbl.

Tema 34. Tema: bop 1 antoMmmHuin. FMapuabl, oKcuabl, rmapokcuabl. bopHasa kucnorta
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

AntOMUHWI 1 60p. ANIOMUHWIA CaMblli PaCNPOCTPaHEHHbIA MeTaNN B 3eMHOI KOpe. OTO TUMMWYHBIIA
MeTans, Ho COeAVHEHMNS KOBANEHTHbI. ANIOMUHWIA B OTIMYME OT 6opa amdpoTepeH. ANOMUHWIA
0b6pasyeT He TONIbKO aHWOHHbIe, HO 1 KaTUoHHble KC. ANOMUHMIA [OCTATOYHO MHEPTEH, T.K.
obpasyeTcs TOHKAs OKCUAHas NneHka, KOTOPYH MOXHO CHATb amanbrammpoBaHueM. IHEpPTEH K
KOHLEHTPMPOBaHHOM a30THOM kucnoTte. LWenoun paspywatot okenaHbii cnoit: obpasytotcs KC. Conm
antomuHms (L) cnabbix KMUCNOT NOABEPratOTCA rMOPONM3Y N HE CYLLECTBYIOT B PaCTBOPE, KakK B ClyYae
xpoma (L) n xenesa (W). Bop pacTBopsieTCa B KOHLEHTPMPOBAHHOW a30THOM KMCNOTe nNpu
HarpeBaHun ¢ 0bpasoBaHmeM BOPHON KcnoTbl. ATO knucnota Jlbtonca, T.€. KUCNOTHbIE CBOMCTBA
CBSi3aHbl C NPUCOEAMHEHNEM TMAPOKCUNbHOW rpynne. MNpn pacTBopeHun 6opnoos MeTanIoB B
CONsiHOWM kKncnoTe obpasytoTcst 60poBOAOPOAbI ? COEANHEHNS C 0edOMUMTOM 31eKTPOHOB. B
Noao6HbIX COeANHEHNSX Peann3yeTcs TPEXLEHTPOBAS CBSA3b 3a CHET NEPEKPbIBAHUS ABYX
rmbpuaHbix opbutanen 6opa n ogHow opbuTtany Boaopoaa.

Tema 35. Tema: UHepTHble rasbl. DTOpUAbI KCEHOHA U KPUNTOHA. TpexueHTpoBblie opbutanu
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

NHepTHble rasbl. dTopuabl KCEHOHA U KPUMNTOHA. TpexUeHTpoBble opbuTtanu

Tema . UToroesasi popma KOHTpons

Tema . UToroBasi oopma KOHTpOns

[MprMepHble BOMPOCH! K 3a4eTy N 9K3aMeHY:
TemaTtnyeckuin nnaH NpakTN4ecKnx 3aHATUIN No Kypcy "HeopraHmyeckas xmmmns".

npaKTI/I‘-IeCKOG 3aHatme 1. Knaccobl HeopraHM4ecknxb COeOVHEHNA,
OKUC/INTENBbHO-BOCCTAHOBUTEJIbHbIE peaKLl,VII/I.OCHOBHbIe 3aKOHbI XMMUN.

MpakTnyeckoe 3aHsATMe 2. CTpoeHne atoma. XnuMmyeckas cBaab.

lMpakTuyeckoe 3aHaTue 3. PacTeBopbl.

MpakTnyeckoe 3aHsaTne 4. OKMCAUTENBHO-BOCCTAHOBUTENbHbIE NPOLIECCHI.

[MpakTuyeckoe 3aHaTHe 5. KomnnekcHble coeanHeHuns. CTpykTypa KOMMIEKCHbIX COeaUHEHWIA.
[MpakTnyeckoe 3aHaTUE 6. [[anoreHsi.

MpakTnyeckoe 3aHatme 7. Kucnopog, cepa. lNMogrpynna cenexa.

[MpakTnyeckoe 3aHsaTMe 8. A30T, oocdhop. lNoarpynna Mblwbska.

MpakTudeckoe 3aHaTue 9. Yrnepod, kpeMHuin.llogrpynna repMmaHums.

lMpakTtuyeckoe 3aHaTMe 10. TeopeTnyeckne OCHOBbI HEOPraHMYeCcKoro CUHTe3a.
MpakTtuyeckoe 3aHATME 11. CMHTE3bI HEOPraHMYECKUX COeaUHEHNIA.

MpakTnyeckoe 3aHsaTMe 12. Obwwme cBoricTBa METANNOB. PU3NKO-XMMUYECKWIA aHANN3.
OKMCNNTENBHO-BOCCTAHOBUTENbHbIE MPOLIECCHI.

MpakTudeckoe 3aHaTre 13. CBoncTBa NepexogHblix Metannos. [Noarpynnbl BAHaONS U TUTaHa.
lMpakTuyeckoe 3aHaTve 14. MNoarpynna xpoma.

lMpakTnyeckoe 3aHaTue 15. Noarpynna mapraHua.

MNpaktuyeckoe 3aHatue 16. Moarpynna xenesa, kobanbTa, HUKENS.

[MpakTnyeckoe 3aHsATre 17. MNogrpynnbl UMHKA U MeaW.
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MpakTuyeckoe 3aHsATUe 18. 3awmTta Kypcosoii paboThbi.

TemaTnyeckuii nnaH ons camocTosTeNnbHo paboTbl cTyaeHToB(200 4.):
1.Knaccudpukaumsa HeopraHM4ecknx CoeauHeHun, X HoOMeHkKnaTypa v rpauyeckme oopmynbi.

2. OKMCNUTENBHO-BOCCTAHOBUTENbHbIE PeakLK, UX TUMbl, COCTAB-NeHNe ypaBHEHU METOIOM
3NEKTPOHHO-MOHHOro HanaHca.

3. Monb, akBmBaneHT. Metoabl ornpeneneHns MobHbIX U 9KBUBA-NEHTHbIX Macc.
4. PeweHve 3a8a4 Ha BCe BMIbl KOHLIEHTPALMI BEWECTB B paCcTBO-pax.

5. Teopun ctpoeHus atoma. YpasHeHue WpeanHrepa, onan4ecknini CMbICN KBAHTOBbIX YACEN.
MpUHLMNbI 3aNONHEHNS ANEKTPOHHBIX 060N04YEK aTOMOB.

6. CtpoeHue atoma u Mepunoaunyeckas cuctema anemeHToB. KainHo-cUMMETpYS, BTOPUYHAS 1
BHYTPEHHSIS1 NEPUOANYHOCTb.

7. Xummnyeckas csa3b. OnmcaHne KOBaneHTHOM CBSI3N B METOE Ba-NIEHTHbIX CBA3€E, MOOENN
"mnnecnu, METOAE MONEKYNSPHBIX Op-buTanei.

8. MloHHas, BaH-nep-Baanbcosa v BogopoaHas cesa3b. [1oNSpHOCTb CBA3EN:
9NEeKTPOOTPULLATENIbHOCTb 3N1IEMEHTOB M AUMOSbHBIE MO-MEHTbI MOJIEKYI.

9. lNepBo€E Hayano TepMOANHAMMKU: TEMNOTA, PpaboTa, BHYTPEHHSAS SHEPTUS N SHTANbMNS.
Tepmoxmmmyeckue pacyetsbl: umkn bopHa-abepa, saHTanbnusa rugpartaumm NoHoB, 3akoH Kupxrodga.

10. BTOpoit 3aKOH TEPMOANHAMMKI: SHTpoNUst U cBoboaHas aHeprus mbbcea.

11. XuMunyeckas KnHetuka: CKOPOCTb M SHEPreTUYEeCKMin Mpoduib peakumnm, KNHETUYECKOE
ypaBHeHVe, MOPSL0K 1 MONEKYNSPHOCTb peakLmm, 3aBUCUMOCTb CKOPOCTU peakumm ot
TemnepaTypbl U KOHUEHTPaLUN peareHToB, 3aKOH OENCTBYOWNX MACC, XMMUYECKOe PaBHOBECHE.

12. PaCTBopr. Caoiictea pacTBOpPOB HEINEKTPOJINTOB. SneKTpoan-quKaﬂ anccounauuns.
KncnotHo-oCHOBHas MOHM3aUMS. Teopvn/l KMUCNOT 1 ocHoBaHuit. Cnabble ANEKTPONINTDI.

13. CunbHbIe aNEKTPONUTbLI: aKTUBHOCTb MOHOB. loHHOEe npoudsene-Hme Boabl. BydepHble
pacTteopbl. [1lpon3BeneHne pactsopuMocTu. [ naponns conen. HesoaHble pacTBOPUTENN.

14. OKncnUTENbHO-BOCCTAHOBUTENBHbLIE peakunun: SJ'IeKTpO,EI,HbII7I no-tTeHunan, ypaBsHeHune HepHCTa.
SﬂeKTpOﬂl/I3, ANEKTPOXNMNYECKad nonapmsaumns.

15. KoMnnekcHble coeanHeHmns. Tunbl KoMnnekcos. OnncaHne Xm-MM4eckom CBSA3M B KOMMIEKCHbIX
COEOUHEHUNSAX: TeOpUs KpUCTan-nmyeckoro nons, MeToL BaJleHTHbIX CBA3EN, MeTo MONEKYNSPHbIX
opbutaneii. Iaomepusi B KOMNNEKCHbIX COEANHEHMSX. TpaHC-BUSHME.

16. [anoreHbl: xumMmsa dotopa, XxMmMms xnopa, ocobeHHOCTV noarpynnsl 6poma.

17. 9nemeHTbl rpynnbl VIA: xuMusi kucnopona, XMMnsi cepbl, 0Co-6eHHOCTU NOArpynMnbl ceneHa.
18. OnemeHTbl rpynnbl VA: xuMmns a3ota, xummns goocdpopa, 0CoH6eH-HOCTM NOATPYNMbl MbIbSKA.
19. 9nemeHTbl rpynnbl IVA: xuMus yrnepona, XMMus KpeMHUS,

0COBEHHOCTM NOArpynMbl repMaHuns.

20. ®un3nKo-xmmmyecknii aHanna. lNoctpoeHne anarpamm nnaBkoOCTU.

21. CuHTeTnyeckme paboTtbl No xummn. OCOBEHHOCTM PaboTbl C HEKO-TOPBLIMU XUMUYECKMI
peakTMBamu.

22. Pa3HOBNOHOCTM XMMUYECKMX CUHTE30B (CMHTE3bl MPWN B3aMOOEN-CTBUN TBEPObIX BEIWECTB).

23. Pa3HOBMOHOCTM XMMUYECKMX CUHTE30B (CMHTE3bl NPY B3aMOLEN-CTBUN BOLHOrO pactesopa C
rasom).

24. Pa3HOBUOHOCTU XMMUYECKUX CUHTE30B (CMHTE3bl NPY B3auMOLen-CTBMM BOOHOIO pacTeopa ¢
TBEPObIM BELECTBOM).

25. PasHOBNOHOCTN XMMUYECKNX CUHTE30B(CUHTE3bI NPU NOHUXEH-

HOM [OaBfieHun).

26. OnemeHTbl rpynnbl 1V B: xuMns noarpynnbl TuTaHa v Mx 0COH6EH-HOCTK.
27. OnemeHTbl rpynnbl V B: xMns noarpynnbl BaHaAMs 1 X 0COBEH-HOCTH.
28. OnemeHTbl rpynnbl VI B: xuMns noarpynnbl XpoMa u nx 0Co6eH-HOCTH.

29. OnemeHTbl rpynnbl VII B: xumMmsa noarpynnsl MapraHua u ux oco-6eHHOCTH.
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30. OnemeHTbl rpynnbl VI B: xuMusi Tpuanbl aNeMeHTOB Xeneso, Ko-6anbT, HUKENb.
31. SnemeHTbl rpynnbl VIII B: xumns tpuanbl 31eMEHTOB OCMUIA, UP-pULWIA, NNaTuHa.
32. 9nemeHTbl rpynnbl | B: xMusi noarpynnbl Meam n ux 0CO6eHHOCTH.

33. OnemeHTbl rpynnbl 11 B: xMns noarpynnbl LMHKA U X 0COBEH-

HOCTW.

34. Moprotoeka, HaNMcaHWe 1 NpPeacTaBneHne KypCcoBoi paboTbl

no gucuunnvHe "HeopraHuyeckas xmmmns"

NMPUMEPbBI BUNETOB A1 NPOBEOEHNA TEKYLIWEIO KOHTPONA
BUNET &1

1.0ns noeHtndpukaumm v nornoweHns okenaa yrnepoga(ll) npumeHs0T ammmayHble pacTBopbl
a3oTHokuMcnoro cepebpa un xnopuaa meaun(l). Ha kakmnx ceocteax okcmnaa yrnepoaa(ll) ocHoBaHbl
peakuun B3anMogenCcTBNS ero ¢ 3TMMN peareHTamm? Hanuwmnte ypaBHeHNs peakumni.

OtBeTbl: 1) NPUCOEONHEHNS, 2) OKUCIUTENbBHbBIX, 3) BOCCTAHOBUTENBHBIX, 4) KOMNNEKCOOOPA3YOLNX.
2.TnokapboHaTbl, TMOyronbHasa kucnota. lNonyyeHne, CBOWCTBA, yCTONYMBOCTL. Kakoe
NPOCTPaHCTBEHHOE PaCMoNOXeHMe XxapakTepHO Ans TprokcokapboHar- n TpucynbpuaokapboHat-
MOHOB, KaKOB TN rmbpnam3aunm atoMHbix opbuTanen atoma yrnepona B HUX?

OtBeTthl: 1) sp, 2) sp2, 3) sp3, 4) NUHenHoe, 5) TpeyronbHoe, 6) TeTpasapnyeckoe.

3. Kakve 13 npuBeneHHbIX peakuuii MoryT O6biTb NCMONb30BaHbI ANS NONYYEHNS aucynbguaa
KPEMHNS?

Otsetbl: 1) Si+S —, 2) H2S+Si —, 3) SiCl4+H2S(p) —, 4) Na2SiO3(p)+H2S(r) —.

4. K 50 mn 1% -Horo pacTtBopa aueTtara HaTpus gobasneHo 10 mn 0,1 M pacteopa
XN0POBOAOPOAHONM KMUCNOoThl. Boiyncnute pH nonyyeHHoro pactsopa. K(CH3COOH) =1,8+10-5.
OrtseTbl: 1) 6,5; 2) 7,2; 3) 8,2; 4) 9,0.

5. 3akoHnunte ypaBHeHus peakuuin: a) SnCI2 + NH20H + NaOH —NH3+ ?; b) SiF4+ H20 —.
YKaxute 4ucno Monen oKMCnuTens B peakumn a) u YNCno Monen Boabl B peakumu b).

OtseTbl: a - 1) 1 Mmonb, 2) 3 mons, 3) 5 monen; b - 1) 1 monb, 2) 2 mons, 3) 3 mons.

BUJIET & 2

1.Kak nameHunTcsa naBneHme HacblWeHHOro napa pacrtesopuTens npun pacTteBoOpeHN B HEM
Kakoro-nnbo Henety4yero BewecTea? npl/l 006 BbSCHEHMM MCMONb30BaTb npunHUMN Ne-WaTenbe .
ﬂepBb||7| 3adKOH Paynﬂ, nBe (PopMynnpoBKM 3aKoHa, MaremaTmnyeckas 3anuchb.

2.Bnnsiet nu npucytcteme n3bbiTka CONsiHOM KMCNOThl Ha anekTponpoBoaHocTb K+ B pacteope KCI ?

3./3BeCTHO, 4TO 9HEprns BOOOPOOHON CBA3M MexXay aHnoHoM D04n- n Monekynamm Boabl B paay
C104- - SO42- - PO43- - SiO44- BospacTtaert ot 7,1 no 35,6 kIx/mMonb. Kakas 3aBuMcCUMOCTb
CylLeCTBYET MEXAY 3apsA0M M pa3MepPOM aHMOHA U ero CKIIOHHOCTLIO K rmaponndy? Kakas
CYLLECTBYET B3aNMOCBSA3b MeXAY CKNOHHOCTbIO aHMOHA K TMAPONM3y U cnocobHOCTbI0
06pa30BaHHO UM KMCNOTbI K KUCNOTHOM MOHM3aUmMmn? Kak n3aMeHsieTcsl CKIOHHOCTb K TMaponn3y B
psgy C10475042-- PO437Si044-?

4.MonbiTanTecb Npeackasatb, Kak M3MEHUTCS CKOPOCTb peakuun Mexay MoHaMmu B pacTeope npu
YBEMNYEHUN VIOHHOM CUNbl.

5.Pacteop KNOS3, conepxawmin 8,44 maccoBbIX AOMNEN CONN, NOKa3biBaET NPUPOCT TEMNepaTypbl
knnenus Ha 0,7970C no CpaBHEHMIO C TemnepaTypor KUMeHns Bogpl. Beluncnntb cteneHb
auccounauunm conuv B pacTsope.

6.Bbluncnutb agodekTMBHYIO KOHLEHTpaumto noHos Cu2+ n SO42- B 0,1 H. pacTBope cynbdara
MeOu, ecnn Kaxylascs cteneHb guccoumaumm conun pasHa 40 %.

7.Bbiuncnuntb pH pacTeopa 1 cTeneHb rugponunaa conv B 0,1 M pacteope Cu(NO3)2. K2= 3.4[110-7.
8.Bbluncnutb MNP docgoaTa cepebpa , ecnm pacTBOPUMOCTb 3TOM CONU B BOOE COCTaBNseT
4.68[110-6 monb/n.

BUJIET & 3

1. CocTaBbTe ypaBHEeHNE peakunm oOKnCcrneHms BOCCTaHOBNEHUA MO cnep,yrom,em CXeMe n ykaxunTe
CBA3b 3KBMBANEHTHbIX N MOJIbHbIX MAQCC OKUCNNTENA N BOCCTAHOBUTENA
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VSO3 + HNO3 = H2S04 + VO(NO3)2 + NO

2. Onpepenute 3C ranbBaHM4YeCcKOro, COCTOSAWEro U3 CBUHLOBOW MNNaCTUHbI B pacTBOPE C
KOHUeHTpauuen noHos camHua(ll) pasHoin 0.0001 Monb/n 1 ONOBAHHOM NNACTUHbLI B pacTBOPE C
KoHueHTpauuen noxHos onosa(ll) pasHon 0.1 Mmonb/n. CtaHoapTHblIE NOTEHUManbl CBUHLUA 1 0noBa
cooTBeTCTBEHHO paBHbl -0.13 1 0.-14. Hanncartb ypaBHeH/e peakuuun, npoTekaouen B
rafibBaHN4eCKOM 3M1IEMEHTE.

3. Onpepennte HanpaBneHne OKUCNNTENbHO-BOCCTAHOBUTENBHON peakuun:

Hg2 2+ + Fe2+ [ Fe3+ +Hg

EO: Hg2 2+/Hg = +0.789; Fe3+/Fe2+ = +0.771;

a { Hg2 2+} = { Fe2+}= 1*10-2 monb/n; { Fe3+} =10-2 monb/n

b { Hg2 2+} = { Fe2+}= 1*10-2 monb/n; { Fe3+} =10-4 monb/n

4. Mo onarpammam Jlatumepa paccuymrante 3HadeHus EO ona nepexona BrO3-/Br2 ,ecnun n3secTHbl
EO aona cnenytowmnx nepexonos: BrO3-/HBrO +1.495; HBrO/Br2 +1.574; Br2/Br- + 1.087

BUJIET & 4

1.0TKpbITE 3NEeKTPOHA U ero 3HaveHve As Teopun CTPOEHMS atoma.

2.Moctynatbl Bopa.

3.YeMm onpenensercs 1 KakoBO YMCNO KBAHTOBbIX S4eeKk (opbutaneit) Ha KaxaoM 13 nogypoBHER?
4. XapakTepuCTUKN XMMNYeCKOM CBA3N.

5.0cHoBHble nonoxeHns metona MO. Cesi3biBatowme, pa3pbixisiowme, HeCBsI3biBatowWwme 1 ap.
opbutanu

6.0nncaHve xumuyeckoii casian B H20 no metomy BC (IHOH=1050).

7.0T Kakow YacTuubl TpygHee 0TopBaTh 3MIEKTPOH: OT aTOMa BOAOPOAA UM OT MOJIEKYbI
Bogopona? Noyemy? (Mpueneyb metog MO)

Bunetr @ 5

1.0npenennte nongapHocTb 1 paccymTtante C ranbBaHNYECKOro dneMeHTa, COCToAWero 13
OfIOBSIHHOW MNACTUHbI, NMOMELLEHHOW B pacTBOp C KOHUeHTpaumen noHose onosa(ll) pasHon 0,1
MOSb/M1, 1 CBUHLIOBOW MNACTUHbI B pacTBOPE C KOHLeHTpaunen noHos cenHua(l) pasHown 0,001
Monb/n. HopmManbHble noTeHumanbl 0110Ba U CBUHLA COOTBETCTBEHHO paBsHbl -0,14 n -0,13 B.

2.06oralleHune pya donotaumeil.

3.M306pasnte onarpammy COCTOSIHMSI CUCTEMbI, OTBEYAIOLLYIO HUXENPUBEAEHHON cxeme, 0603Ha4MB
ocobble TOYKM 1 Nons, ykasae npupoay TeBepablx gpas. OnuwmTte npoLecchl Npu oxnaxaeHnm
pacnnasa, OTBEYalowWero Touke a.

Bunet €6

1.Kakoe none co3gatot monekynbl H20 B noHe Cr(OH2)62+, ecnu napameTp paciienneHms
coctasnset 13900 cMm-1 , a aHeprmns cnapuBaHns anekTpoHoB paBHa 23500 cM ? CKONbKO y Hero
HecnapeHHbIX NEKTPOHOB?

OterTbl: 1) cnaboe; 2) cunbHoe; 3) 2; 4) 0; 5) 4

2.Hanucartb ypaBHeHVe peakumy B3aMMOOEeNCTBUSA XpOMa KOHLLEHTPUPOBAHHOW a30THOM KMCNOTOW.
Onpegenntb YNCNO MONEN NPoaykKTa naccusaummn. Ykasatb OKpacky npoaykra BOCCTaHOBAEHMS.
OtBeTbl: 1) 2; 2) 1; 3) 3; 4) bypas; 5) becuBeTHas.

3. Ckonbko mMoneii rasa obpasyetcs npu B3ammoneictamm auxpomara(Vl) kanms c
KOHLLEHTPUPOBAHHOW CONSAHOM KUCNOTOW Npu HarpesaHumn? Kakvne cBovcTBa NPOSIBNSET B peakLumm
anxpomar(VI) kanua?

OrtBeTtbl: 1) 3; 2) 2; 3) 1; 4) okncnutTenbHble; 5) BOCCTaHOBUTENbHbIE.
4.YctaHoBuTb xumunyeckyto npupony MoO2CI2 n WO2CI2 n 3Ha4eHne pH cpefnbl npu nx ruaponnse.

OrtBeTbl: 1) ocHoBHas; 2) kucnotHas; 3) pH > 7;4) pH = 7; 5) pH

5. Kakylo okpacky nmetoT Wweno4yHble pactsopbl TeTpaokcoxpomara(Vl) kanna? Kakoso cTpoeHue
KoMnnekcHoro noHa xpoma(Vvl)?

OtBeThl: 1) opaHXeBylo, 2) 3eneHyto; 3) XenTyto; 4) oktTasgp; 5)tetpasap
Bunet 7
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1.KakoBa KoHGMrypaums BaneHTHbIX 9NEKTPOHOB B aTOME TUTaHa B OCHOBHOM COCTOSIHUMN?
OrtBerT:
1) 23d24s2 2)...4524p2 3).. 4s]4p3 4)..3d34s1

2. Kakune peakumm MOXHO 1crnonb3oBaTtb, 4Tobbl nepesecTn TiO2 B pacTBOpMMOE COCTOSHUE?
Hanvwunte ypaBHEHNS COOTBETCTBYIOWMX PeakLuunii.

Ortser:

1)TiO2 + HC1(koHu.) — 3) TiO2 + HF —

2)TiO2 + C + C12 — 4) TiO2 + NaOHT1B. —

3. B Monekyne kakoro xnopuaa cBa3b MexX[y atoMaMun NMeeT Hambonee KOBaNeHTHbIV XxapakTep?
OrtBer:

1)T1C14 2)ZrC14 3)HfC14

4. Kakue peakumy MOXHO MCMONb30BaTh A4f1s nonydeHus okcmnaa saHaauns(V) B nabopatopmum?
Orser:

1)NH4VO3 — t 3) VOC13 + H20 —

2)V + 02 — 4) V2(S04)3 + KMnO4 + H2S0O4 —

JonuwunTte cooTBETCTBYOWMNE YPABHEHUS.

5. Kakne cteneHun okucneHns nMeeT BaHaamin B Hambonee yCTONYMBbIX CBOUX COEANHEHNSAX?
Orser:

1)+2 2)+3 3)+4 4)+5

6. HanvwuTe ypaBHeHue peakumm

NaVO3 + H2S04(pa3b.) + Zn(136bIT.) —

1 nogcyuTanTe Cymmy KOadhOULMEHTOB B NIEBO HYacTW YPaBHEHUS.

Orteert: 1)11 2)15 3)16 4)19

7. Ha npumepe ceoncte anemeHToB |VB rpynnbl nokaxmte sBneHne BTOPUYHOM NEePUOLUYHOCTN.
MPUMEPbBI TECTOBbIX 3AOAHUIN 019 KOHTPOA CAMOCTOSATENNbHOM PABOTHI
CTYLOEHTOB, OBYHAIOWWNXCA MO OTAENbHbIM PA3OENAM ONCUUMTINHDBI
(MHTEPAKTUBHbIV OIMNPOC)

1. OCHOBHbIE KNacchl U1 HOMEHKNATypa HEOPraHMYEeCKMX COeANHEHWNIA

1. (C2) OcHoBaHMSA MOXHO NONY4YMTb NPY B3aNMOOENCTBUN:

a) okcunpa xenesa(lll) n sogpl

6) xnopuaa antoMUHNS U N3bbITKa pacTeopa rmapokcuaa HaTpus

B) kapboHaTa HaTpusl 1 pacTBopa rugpokcmnaa bapus

r) xnopuaa MarHns n n3bbiTka pacTeopa rmapokcmaa Kanms

2. (C1) BewecrtBa, ¢ koTopbiMu pearupytoT kak Al203, Tak n CO2 :

a) H20 6) NaOH B) H2SO4 r) Na20

3. (C5) Pacnonoxwute oaHHble conn No nUx yBeInM4eHn0 OCHOBHOCTH:

dpocdpat kanbuma

anrngpodpocgpart HaTpums

rnpopodpocdat Kanms

pocdpat ruppokcokanbLng

4. (B5) Pacnonoxure gaHHble OKCUAbl NO YBENNYEHUIO UX KUCNIOTHbLIX CBOMCTB!:

Oxcupg mapraHua(lV)

Okcuma mapranua(lll)

Oxcug maprarua(Vll)

5. (C1) CxeMbl OCyweCTBMMbIX B BOAE pPeakLniA:

a) CaCO8 + KCI — 6) ZnS0O4 + KOH —

B) Cu + ZnSO4 — ) FeS + HCl —

N~ ~— — ~—
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6. (B2) YkaxuTte qoopMynbl OKCULOOB, HE pearnpyowmx co Wweno4yamm:

a) Al203 6) K20 B) P205 r) BaO

7. (B2) BewecTBa, ¢ koTopbiMu pearupyet SO, HO He pearupyeT K20:

a) BaO 6) H20 B) H2S0O4 r) NaOH

8. (C2) N'mopokcma antoMmMHUSA NPOSBASIET KUCNOTHbIE CBONCTBA, pearnpys:

a) CONSAHOW KMCNOTOM 6) rmapoKCUOOM Kanus

B) CEPHOI KMCNOTOW I) rmapoKcMaoM 6apus

9. (C2) KucnoTtHble octaTkn, KOTOpble UMEIOT 3apsg, (2-):

a) rmopokapboHaT-noH 6) rmgpodpocepart-noH

B) Aurmapodoocar-noH r) cynbguT-noH

10. (D2) CxeMbl BO3MOXHbIX peakLunii Mexay COMbio U KUCNOTOM B pacTBopax:

a) KCI + H2S04 (pasb) — 6) KCI(tB.) + H2SO4 (koHu) —

B) AQNO3 + HCI — r) KHCO3 + HNOS3 —

11. (C1) Cxema peakumun, B KOTOPO opTOoPocdopHas KNCNoTa BbiCTyNaeT Kak ABYXOCHOBHAS:
a) NH3 + H3PO4 — NH4H2PO4 6) 2KOH + H3PO4 — K2HPO4 + 2H20

B) 3Ba(OH)2 + 2H3P0O4 — Ba3(P0O4)2 + 6H20 r) NaOH + H3PO4 — NaH2PO4 + H20
12. (C2) CxeMbl peakumin, B KOTOPbIX OPTOGOCHOPHAA KMCNOTa BbICTYNaeT Kak 04HOOCHOBHAS:
a) NH3 + H3PO4 — NH4H2PO4 6) 2KOH + H3PO4 — K2HPO4 + 2H20

B) 3Ba(OH)2 + 2H3P0O4 — Ba3(P0O4)2 + 6H20 r) NaOH + H3PO4 — NaH2PO4 + H20
13. (B1) W c BOOOW, 1 C CONSHOM KUCNOTOM pearnpyer:

a) CuO 6) CO2 B) N20 ) CaO

14. (B1) OBa Tna k1cnblx cone obpasyeT Kucnota:

a) yronbHas 6) cepoBoLOpOAHas B) cepHMCTas ) opTodpoccopHas

15. (D2) BewecTBa, C KOTOPbIMW rMAPOKCUA KanbLMs B BOAHOM pacTBope MOXeT obpa3oBaTb
KapboHaT Kanbuus:

a) yrapHblii ras 6) rugpokapboHat kanms

B) KapboHaT HaTpwsa r) yrnekKucnblii ras

16. (B2) Xvmmyeckoe B3anMoOencTeme BO3MOXHO MEXY CONSAMU:

a) K2S n CuS04 6) Ca(NO3)2 n K2CO3

B) BaSO4 n KCI r) AQNO3 n KCI

17. (B1) BewecTBo, kOTOpOE NepesoanT rugpodpocdar Kanbums B Aurnapodpocdar KanbLuus:
a) rmppokena kanbums 6) goocdopHas KMcnoTta B) XNOpuA KanbLms ) rMApoKCU, Kanus

18. (B1) 'pynna, Bce BewecTBa B KOTOPOM pearnpytoT ¢ BogHbIM pacTteopom CuCl2:

a) AgNO3, Na2CO3, Ag 6) NaOH, K3PO4, Fe

B) K2S, HNOS, H3PO4 r) Ba(OH)2, Na2CO3, AgNO3

19. (C2) Okcunapl, B3auMOLEenCcTByoWwme Co Wenovyamu:

1) Cr2083 2) MgO 3) CaO 4) N20 5)C0O2 6) ZnO 7) Al203

20. (C2) Kucnotbl, guccoummpytowmne B BOOHOM pacTBOPe Kak cnabble 3NeKTPONUTbI:

1) H2S 2) HF 3) H2SO3 4) HCIO4 5) H2SiO3 6) H2S04 7) HNOS 8) HlI

21. (B1) BelwectBa, C KOTOpbIMU pearvpyeT LMHK:

a) BoAa 1 consgHas kmucnota 6) ruapokcna HaTpUs U consiHas Kucnota

B) MMAPOKCUA HATPUS 1 BOAA M) XNOPUAL HATPUS U KMCNopoq,

22. (C2) BewecTtsa, obpasyowme conb B peakunsx ¢ okcnaom mapraHua(Vil):

a) okcma kanus 6) rmgpokeung Hatpus B) okema cepbl(VI) r) okenn doocdopa(V)

23. (C2) CumBOnbl 3NEMEHTOB, 06pa3yoLWNX OCHOBHbIE, aMGOTEPHBIE N KNCNOTHbIE OKCUAbI:
a) Cl6) CrB) Alr) Mn

24. (C2) CxeMbl peakuuin, NpoayKTOM KOTOPbIX SBNSIETCS CPeOHSS CONb (B3ATbl BOLHbIE PACTBOPbI):

PerncTpauunoHHblii Homep 7 i 2 A
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

a) 1 monb Ca(OH)2 + 2 monb HCI 6) 1 monb H3PO4 + 2 Mmonb KOH

B) 2 monb H3PO4 + 3 monb Ca(OH)2 r) 1 monb CuCI2 + 1 Mmonb H2S

25. (C1) Cxema peakumu, NnpooykTOM KOTOPOW SBNSIETCS KUCNAs COMb (B3STbl BOAHbIE PACTBOPbI):
a) 1 monb Ca(OH)2 + 2 monb HCI 6) 1 monb H3PO4 + 2 monb KOH

B) 2 Mmonb H3PO4 + 3 monb Ca(OH)2 r) 1 monb CuCI2 + 1 monb H2S

26. (C2) Cynbdpat MeTtanna MoXHO nonyyYnTb Npy B3anMOLENCTBUN:

a) Xenesa C Cepon Npu HarpesaHun

6) xxene3a ¢ pa3baBneHHO CEPHO KNCNOTOMA

B) Mmean ¢ H2SO4 (koHL.)

r) Xxenesa ¢ BoAHbIM pactsopoM CuSO4

27. (C2) PeareHTbl, KOTOpblEe NepeBoasiT rmapokapboHat kanus B kapboHat kanus:
a) HCI 6) KOH B) H2CO3 r) Ca(OH)2

28. (C2) [1ByXOCHOBHbIMW KMCNOTaMn SBASIOTCS:

a) ykcycHas 6) cepHas B) opTodoocdiopHas r) yronbHas

29. (C2). BewecTBa, C KOTOPbIMX B3aMMOOENCTBYIOT WENOYM:

a) pacTBopuMble conu Meau 6) cnabble KUCNOTbI

B) OCHOBHbIE OKCUAbI I) aMdbOTEPHbIE FMMAPOKCUAbI

30. (C2) BewecrTsa, pearmpytowme ¢ CaO, Ho He pearupyowme ¢ P205:
a) Boga 6) consiHas KMcnoTa B) rMAPOKCUA Kanus ) yrnekucnblii ras

31. (D2) Conu obpasytoTcst Npu B3aMOOENCTBUN:

a) CaO + K20 6) NaOH(p) + Al(OH)3

B) NH3 + H2S0O4 r) CaHPO4 + Ca(OH)2 (p-p)

32. (C1) Hanbonee cunbHoe OCHOBaHME U3 NEPEeYNCNEHHbIX:

1) RbOH 2) KOH 3) LiOH 4) Ca(OH)2 5) NH40H

33. (C1) Hanbonee cnaboe 0CHOBaHWE U3 NEPEYNCNEHHDIX:

1) RbOH 2) KOH 3) LiOH 4) Ca(OH)2 5) NH40OH

34. (C1) Okenp metanna, OTHOCSAWMACS K KUCNOTHbIM:

a) CuO 6) CrO3 B) Al203 r) Fe203

35. (C2) BewecTsa, ¢ koTopbiMu pearnpytoT kak Al203, Tak n CO2 :

a) H20 6) NaOH B) H2S0O4 r) Na20

MPVMEPbI KOHTPOJ/IbHbIX 3AOAHWIA ONS MPOBEOEHNA MPOMEXYTOYHOW
ATTECTALUUWN M O NTOI'AM OCBOEHUA ONCLUNTTTTINHDBI

1.BonHoBas cpyHkuMs. AnekTpoHHOEe obnako. PagunanbHoe pacnpeneneHne anekTpoHHO
NNOTHOCTU OKOMO SiApa aTtoMa BOAOPOAa.

2.06paTtmmble 1 HeobpaTMble XUMUYECKME peakumn. Xnummnyeckoe paBHoBecue. KoHcTaHTa
XMMMUYeckoro pasHosecus. CMelleHne xummdeckoro pasHoeecus. MNpuHuun Jle LWaTenve.

3.3HeKTpOﬂI/ITVI‘-IeCKa$I anccounaunms. I'vquaTauMﬂ MOHOB B pacTBoOpe. OcHOoBaHMs 1 KNCNOTbI C
TOYKN 3pEHUA TEOPUNn SﬂeKTpOJ'IVITI/I‘-IeCKOVI anccounaunn.

4.HanuwwnTe ypaBHEeHWs peakunii, nexalumx B OCHOBE BCEX M3BECTHbIX BaM NpOMbILIEHHbIX 1
nabopaTopHbIXx crocoboB Nony4eHns xnopa v noda (C ykasaHueM yCnoBuii UX NpoTeKaHus).

5.3aKk0H4UTb ypaBHEHNS peakumii:
KBr + H2SO4(koHu.) [l

BrF5 + H20 [l

Ca(ClO)2 + HCI [ ......

KBrO3 + FeS04 + H2S04 [] ?

6.Kak B psagy kmcnot H2SO4 - H2SeO4 - H2TeO4 nameHsoTCS: a) okMcnmTenbHas cnocobHoCTb, 6)
KUCNOTHbIE CBOICTBA, B) TepMOAMHAMUYECKaAs yCTONYMBOCTL? [laiiTe KpaTkoe NnosicHeHne, U rae
BO3MOXHO - MOATBEPAMTE COOTBETCTBYIOWMMMN YPABHEHMSIMI peakLUmiA.

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.

(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

7.3aKOHYNTb YpaBHEHUS peakunia:
Cr2(S04)3 + K25208 + H20 —
TeF6 + CsF —

8.Kak B psoy aMMuak - BUCMYTMH U3MEHSAIOTCS: a) TEPMOAMHAMMYECKas YyCTONYMBOCTb COEANHEHNN,
6) peakumMoHHas cnocobHOCTb, B) BOCCTAHOBMTENbHAS aKTUBHOCTb, ') OCHOBHOCTb? [lainTe kpaTkoe
06 bsICHEHME MO KaXA0MYy NMYHKTY.

9.HanmwwnTe ypaBHEHNS peakumii TEPMNYECKOro PasnoXeHns a) opTopoCcOpHOA KNCNOThI, 6)
doOCOPUCTON KMCNOTbI, B) OCHOPHOBATUCTOM KNCNOThI.

MPUMEPbBI KOHTPOJNbHbIX 3AOAHU 0151 MPOBEOEHNSA UTOMOBOWM ATTECTALIM NO
PE3YJIbTATAM OCBOEHNA OUCUMNINHDBI

1.Mouemy uepwnii 1 Tepbuin B COeANHEHNSX MPOSBNAIOT CTENEHb OKUCNEHNS 3+ 1 4+, a2 eBPONuiA 1
NTTEPOUn 3+ 1 2+?

2.MNpuyrHbI HapyLWeHUs NOCNenoBaTENbHOCTY 3aMNONHEHNS OLHOINEKTPOHHbIX d- opbuTanei.
MeX3neKTpoHHOC B3anMOLEeNnCTBIE.

3.KoMmnoHeHTbl A 1 B 06pasyoT MHKOHIPY3HTHO NNaBsieecs CoeanHEHNe, B KOTOPOM COOEPXUTCS
66,7 Mon.% B. HapucyinTte guarpammy nnaBkoCTu 3TOM cucteMbl. Bo3MoXxeH nu gpyrom sua
Anarpammbl TO Xe CUCTEMbI B 3TOM cryyae?

4.B 4eM MOXHO pacTBOPUTb MEOHY MNACTUHKY?

1)HC1(pa36.) 2)NaOH(pa3b6.) 3) NaCN (p-p) 4) HNO3(koHL)

5.Kakwe Belwwectsa Moryt o6pa3oBatbCs NPy B3aMMOAENCTBMMN LIMHKA C KOHLEHTPUPOBAHHON CEPHOIA

KWUCNOTOW Npwn HarpeBaHnn?

1)H2 2)ZnS0O4 3)S02 4)S 5)H2S

6.B yeM pacTtBopseTcsa MeTannIM4eCcKuin BaHaonn?

1) HF 2) HC1 3)HNO3 4) NaOH Hanucatb ypaBHeHUS peakLuni.

7.410 nonyyaertcsa npu B3anMoOencTsnn BOAHbIX pacTBOpoB xnopuaa tutaHa (1V) n cynscomnoa
kanua? 1)TiIOC12 2)Ti(OH)4 3)TiS2 4)KCI 5)H2S

8.CKonbKo rugpatmpyrowmx Monekyn Boabl BXOAUT BO BHYTPEHHIO Cdpepy BaHaaus B pactsope
cynbgpaTta BaHaamna?

1)3 2)4 3)5 4)6

9.Kakwne noHbl MOryT CywecTBoBaTb a) B KUC/ON cpele, 6) B WwenoyHow cpene?

1) [Cr(H20)6]3+ 2) [Cr(OH)6]3- 3)CrO42- 4)Cr2072-

10. Kak MOXHO nony4utb neHTakapboHMn MapraHua, eCnn NCXOLHOE BELECTBO - MepMaHraHat
Kanma? HanuwuTe ypaBHeHMe peakunin, ykaxuTe yCroBus.

11. Mpw nnaBneHnn Ha Bo3Oyxe Wenoyen nnaTmHoBas nocyna paspywaertcs. Uto npu aTom
obpasyetcs? 1)Na2[Pt(OH)6] 2)Na2[Pt(OH)4] 3)Na2PtO2 4)PtO2

12.Kakoi n3 xnopnoos nmeeTt Hambonee NOHHbIN xapakTep CBA3M?

1)ZnC12 2)CdCI2 3)HgCI2 4)BaCl2

13.Kakoe pasnuume B CBONCTBAX COEANHEHWIA MArHUA 1 6epunnna NCnonb3yeTcs ANs pasneneHns
Be(OH)2 n Mg(OH)2; BeCO3 n MgCO3?

14.Kakne peakumm MOXHO UCMoNb3oBaTb ANS NOoNyYeHns goepparta kanms?
HanuwwuTe ypaBHeHMs peakuuii.

1 )Fe203 + KNO3(18)+ KOH(TB) —t 3)Fe203 + K2CO3(TB) —t

2) FeCI3 + Br2 + KOH(koHu) — 4) FeC!3 + Cl2 + KOH(KoHLl)
CAMOCTOATENIbHAA PABOTA CTYOEHTOB Bkntoyaet cnepytowme Bnabl pabor:
1. VI3yyeHne Teopetmyeckoro neKUMoHHOro matepuana;

2. NMpopaboTka TeopeTnyeckoro Mmatepmana (KOHCNEeKTbl NeKUMiA, OCHOBHAS 1 OOMONHUTENbHAS
nutepartypa);

3. NopaboTtka 1 odhopmneHme nabopaTtopHbix PpaboT HaYaTbiX HA NPAKTUYECKMX 3AHSATUSIX;

4. MNoaroToBka K CEMMHAPCKMM 3aHATMSAM U KOHTPOMbHBIM paboTam..
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

MPOrPAMMA CAMOCTOATE/IbHOWM PABOTbI A9 CTYAEHTOB no aucuvnanHe
"HeopraHunyeckas xummnsa" (1 cemectp)

© n/n ConepxaHue 3aHatusa Kon-so yacos 36
1.Knaccudpukaumnsa HeopraHM4eckmnx CoeanHeHun, X HoOMeHknaTypa v rpaduyeckme opmynbl. 2 4.

2.0KNCNUTENbHO-BOCCTAHOBUTENbHBIE PeakLmu, UX TUMbl, COCTABNIEHNE YPaBHEHWUIA METOIOM
3NEKTPOHHO-MOHHOro HanaHca.

3.Monb, akBuBaneHT. Metoabl onpeneneHnsi MOMbHbIX U SKBUBANEHTHbLIX Macc. 2 Y.
4 PelweHve 3a0a4 Ha BCe BUAbI KOHLIEHTPaLUWIA BEIWECTB B pacTBopax. 2 Y.

5.Teopuu ctpoeHns atoma. YpasHeHue LpenvHrepa, qon3nyeckunin CMbiCn KBAHTOBbIX YMCenN.
MpUHLMNbI 3aNONHEHNS ANEKTPOHHbIX 060N04YEK aTOMOB. 2 4.

6.CtpoeHune atoma u Nepuoamyeckas cmctema aneMeHToB. KaiHOCUMMETPUS, BTOPUYHAS 1
BHYTPEHHSIS1 NEPUOANYHOCTb.

24.

7. Xnmmnyeckas cea3b. OnncaHne KOBaneHTHOM CBA3M B METOE BaNEHTHbIX CBA3ER, Mo4enn
Mmnnecnu, MeTone MONeKynspHbIX opbutanei. 2 u.

8.MoHHas, BaH-gep-Baanbcoea v BogopoaHas cBsA3b. [1oNSpHOCTb CBSA3EN:
9NEeKTPOOTPULATENBHOCTb 3EMEHTOB U AMNOMbHbIE MOMEHTBI MONEKY. 2 Y.

9.MepBoOE HaYano TepMoaAMHAMMKIN: TENNOTa, paboTa, BHYTPEHHSAS 3HEPrUs N SHTaNbNus.
TepMoxnmMmyeckne pacyeTbl: unkn bopHa-labepa, sHTanbnus rmgpaTaunm NoHoB, 3akoH Knpxroda.
24.

10.BTOpOii 3aKOH TEPMOANHAMMKI: SHTPONUS 1 cBoboaHas aHeprus mbbcea. 2 u.

11.XnmMnyeckas KMHeTuka: CKOPOCTb U 3HeprequeCKw7| npogounnb peakuumn, KnHeTnyeckoe
ypaBHEeHMe, NopAanokK n MOJIEKyNnApHOCTb peakunn, 3aBMCUMOCTb CKOPOCTU peakunn ot
TeMnepartypbl 1 KOHUEHTpaunn peareHTos, 3aKOH OEeNCTBYIOWMX MACC, XMMnyeckoe paBHOBeCHKe. 2
4.

12.PactBopbl. CBOCTBA pacTBOPOB HEINEKTPONNTOB. DNEKTPONNTMYECKAS Anccoumnaums.
KncnoTHo-ocHOBHas noHu3auns. Teopum KMCNOT U OCHoBaHWi. Cnabble anekTponuThl. 2 .

13. CunbHble ANEKTPONNTbI: aKTUBHOCTb NOHOB. NoHHOoe npon3seneHne soabl. Eyq)eprle
pacTBopbl. I'IpomsseueHme pacTBOPUMOCTHN. I_VI,D,pOJ'II/I3 conen. HesoaHble pacTtesopuTenn. 2 4.

14.0KMCNNTENBHO-BOCCTAHOBUTENBHbBIE PEeakLMN: SNEKTPOAHbIA NoTeHUman, ypaBHeHme HepHcTa.
ONeKkTponna, anekTpoxnmMmuyeckas nonspusaums. 2 u.

15.KoMnnekcHble coeanHeHus. Tunol komnnekcos. OnncaHne XMMNUYECKOM CBA3M B KOMIMNEKCHbIX
CoeNHEeHNAX: Teopuda Kpuctamindeckoro nond, Meto BajieHTHbIX CBA3ei, MeToq MONEKYNAPHbIX
op6|/|Tane|7|. |/|3OMepl/I$i B KOMIMJIEKCHbIX COeONHEHUSX. TpaHC-B}'II/ISIHVIe. 2 4.

16.[anoreHbl: xumns ptopa, XxMmms xnopa, ocobeHHocTV noarpynnel 6poma. 2 4.

17.9nemeHTbl rpynnbl VIA: xumMmns kucnopoaa, XMns cepbl, 0COOEHHOCTV NOArpynnbl CeneHa. 2 4.
18.9nemMeHTbl rpynnbl VA: xumMuns a3oTta, xmumus doocaopa, 0COBEeHHOCTU NOArpynmbl MblwbsiKa. 2 Y.
Wtoro: 36

MPOrPAMMA CAMOCTOATE/IbHOW PABOTbI A4 CTYAEHTOB no aucumnanHe
"HeopraHuyeckas xumma" (2 cemecTp )

© n/n ConepxaHune 3aHaTnsa Kon-so vyacos 34

1,2.06wmin 063op metannoB. OCOBEHHOCTN CTPOEHUS aTOMOB. Kpuctannnyeckas cTpyktypa
meTannos. Metannmyeckas cBsdb U ee 0cobeHHOCTU. 30HHAs Teopus. NPOBOLHUKN,
NONyNpPOBOAHMKM , AN3ANEKTpUKnN. Obwme MeToabl NONy4YeHNs METANIOB (NMMPOMETaNyprus,
SNeKTpoMeTannyprus, rmapoMeTannyprus, TepMmyeckoe pasnoxeHns COeauHEHNn MeTannos ang
NoNy4yeHms YncTbix Metannos). MpuHumnbl oboraweHns pya. Crnnasbl, 06wme CBOWCTBA CNNABOB.
Cmecwu, TBepAble pacTBOPbI, UHTEPMETaNInyeckue coeguHeHns. Kopposns Metannos, MEXaHU3M
KOppo3uun, 3awmTa MeTannos 0T KOPPO3nu. 4 u.

3,4.Du131KO - XMMM4Yeckmnii aHanns. PaBHoBecUS B reTeporeHHbIx cuctemax. Mpasuno gpas Mmbbcea.
[MpnHUKUNBI COOTBETCTBMSA U HENPEPbLIBHOCTU. [lnarpaMmbl COCTOSIHUS BOObI U Cepbl. TepMnyYeckuia
aHanma. lNocTpoeHne gmarpamMm COCTOSHMS OBYXKOMMOHEHTHbIX CUCTEM. OBTEKTMKA. TBepAable
pacTBOpPbl 3aMeLleHns 1 BHeapeHUs. Turbl pa3oBbix guarpamm. 4 y.

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
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Mporpamma gucumnnuHel "HeopraHunyeckas xummg"; 020201.65 dyHaameHTanbHas v npuknagHas XmMmns; 3asegyowmin kadpeapoi, o.H.
(npodpeccop) Amnpos P.P. , npodeccop, a.H. (npodpeccop) Ynaxosnd H.A.

5.S-anemeHTbl | A rpynnbl. Obwas xapakTepucTka, CTpoeHme atoMos. IameHeHne no rpynne
aTOMHbIX PafMyCoB M MOTEHUNANOB NOHU3aLMK. XapakTep XMMUYECKMX CBA3EN B COEANHEHUSIX.
OcobeHHocTn nnTusi. Okcmabl, Nepokcuabl, HaanNepPoKCUabl, 030HMAbI. MAPOKCMAabl , CONW, (B TOM
yucne OBOWHbIEe, KpucTannorngparbl). 4.2

6.S-anemeHThl || A rpynnbl. Obwas xapakTepuctuka, CTPOeHe aToMOB, M3MEHEHWE CBOMCTB B
noarpynnax. Xapaktep XMMUYeckurx csideit B coemHeHnsx. OcobeHHocTn 6epunnusi. OcobeHHOCTH
CBOWCTB S-aneMeHTOB | 1 Il NnepnofoB (KMCNOTHO - OCHOBHbIE CBOMCTBA rMAPOKCUA0B Bepunins u
MarHusi, kapboHaTtbl Ux). CnocobHOCTb K KoMMekcoobpasoBaHmio. XecTkocTb BOAbl. 2 Y.

7.p-anemeHThl |l A rpynnbl. Obwas xapaktepucTvka aneMeHToB, CTPOEHEe aTOMOB. VI3MeHeHWe Mo
rpynne yCTOM4YMBOCTN COEOUHEHWIA BbICILE CTENEHN OKUCNEHNS aTOMOB. CKIOHHOCTb K
06pa3oBaHNo KATMOHHOW M aHMOHHOW YOpPM, KOoMNNekcoobpasosaHuio. Kpuctannornaparsl,
LBOViHble conun. KNCAOTHO - OCHOBHbIE CBOMCTBA MAPOKCUAO0B B PAL4Y antOMUHUA-Tannvin. Mmaopuabl
6opa. AnbopaH. OcobeHHOCTM XMMNYECKMX CBSA3E B Monekyne anbopaHa. 2 u.

8.p-anemeHTbl IV A rpynnbl. Obwas xapakTepucTka aneMeHToB, CTPOeHNe atoMoB. CTeneHun
OKUCNeHNs aTOMOB. VI3aMeHeHwue no rpynne yCTOMYNBOCTU COeAMHEHN BbICILEN CTEMEHN OKUCNEHMS.
XapakTep XMMrn4eckux cBssei B coegmHeHnsx. CKNOHHOCTb K 06pa3oBaHMio KaTUOHHOWN 1 aHWOHHOW
hopM, KOMNNIeEKCo0bpasoBaHmMio. FOMOLIENHbIE MONEKYbI HA OCHOBE Yrnepoaa, retepouenu Ha
ocHoBe Si-O-Si B xumnn KpeMHuUs. CUNMKOHbI M CUNOKCaHbl, OKCUAbI U TMOPOKCULbI 3NIEMEHTOB.
KnCnoTHO-OCHOBHbIE U OKMCNNTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA UX. 2 Y.

9.06was xapaktepucTka nepexonHoix metannos. CTpoeHne atoMoB d - u f - anemMeHTOB.
3ameHeHme no rpynnam yCcTonYnBoCTM COEAMHEHWNI B BbICWIMX CTEMEHSAX OKUCNEHNS aTOMOB.
OcobeHHOCTN CBOMCTB d - 31EMEHTOB MO rpynnaM B CpaBHEHUN ¢ p-anemeHTamu. OnTuyeckme,
MarHUTHblE CBONCTBA coeanHeHun d - u f - aneMeHToB. KNCNOTHO-OCHOBHbIE U
OKMCNNTENbHO-BOCCTAHOBUTESIbHBbIE CBONCTBA OKCUO0B M rMAPOKCUAOB d - 31EMEHTOB B Pa3HblX
CTeneHsax OKUCNEeHNS UX aTtOMOB. 2 Y.

10.d - anemeHThI Il B rpynnbl. Obwas xapakTepuctuka aneMeHToB, CTPOeHne aToMoB. MameHeHne
no rpynne XMMn4eckom aktmsHoctn. OTHOWEHME K BOAE, KUCNOTaM, wenodyam. Okcuabl 1
rmapokcnapl. IaMeHeHne KMCNOTHO-OCHOBHbIX CBOMCTB rMApOKCUAO0B. JlTaHTaHOMObl U aKTUHOUAbI.
CTpoeHne aToMOB , NPOSIBASEMbIE CTEMEHU OKMUCNEHMS. XMMUYECKNE CBONCTBA. 2 4.

11.9nemenTbl IV B rpynnbl. Obwas xapakTepucTrka aneMeHToB, NeKTPOHHas KOHpurypaums
aTOMOB, BO3MOXHbIE CTEMEHN OKUCNEHUS. I3BMeHeHe XuMmnyeckux cBoCTB no rpynne. CKNOHHOCTb
K KOMMNnekcoobpasoBaHmio. MexaHn3M pacTBOPEHNS METANIOB B CMECU a30THOM U MNaBUKOBOM
kncnot. OcobeHHocTn rugponmaa conenn 3 (IV) . OkcocoeonHeHns. 2 4.

12.d - anemeHTbl V B rpynnbl. O6was xapaktepuctvka rpynnbl (M3MEHEHVE pafanyCOB, MOTEHLMANOB
NOHM3aLMW, XapaKTepPHbIX CTEMNEHEN OKUCEHUS, XMMNYECKMX CBONCTB). OTHOWEHME NPOCTbIX
BELEeCTB K Knucnopoay, Boae, Kucnoram, wenoyam, Lapckor Boake, CMecu a3oTHOM 1 NNaBuKOBOM
Kncnot. KNcnotTHo-OCHOBHbIE CBONCTBA MMAPOKCUAOB. 2 Y.

13.9nemeHTbl VI B rpynnbl. Obwas xapaktepucTtika rpynnbl. KNCNOTHO-OCHOBHbIE Y
OKWCNUTENbHO-BOCCTAHOBUTENbHbIE CBOWNCTBA 3N1IEMEHTOB B Pa3HbIX CTEMEHAX OKUCEHMS.
OxuncnutenbHble CBONCTBA XpOMaToB U amxpomartos. Okcuabl, rmapokcuabl, conu. KnactepHbie
ranoreHmabl MonnbaeHa v Bonbcppama. Mmaponns coneit. NnpokcocoenmHeHns xpoma. 2 4.

14.d - anemeHTbl VII B rpynnbl. Obwwas xapakTepructuka 31eMeHTOB rpynnbl. NEKTPOHHOE
CTPOEHMe, BO3MOXHble cTeneHn okucneHns. CpaBHUTENbHAs XxapakTepucTuka no rpynnam
YCTONYMBOCTW BbIClLen cTeneHn okucneHms anemeHtos VII A u VIl B nogrpynn. OkucnutenbHble
CBOWCTBA NepMaHraHatoB B KUC/ION, HENTPasbHON U WeNoYHOoM cpenax. 2 u.

15.d - anemeHTbl VIII B rpynnbl. [leneHne aneMeHTOB Ha CEMENCTBO Xenesa N CeMenCcTBO
nNnaTMHOBbIX MeTannoB. CTENEHN OKNCNEHUS aTOMOB, XapakTep XMMUYECKNX CBA3EN B COEANHEHUSIX.
Xummyeckas akTMBHOCTb MOATrPYNMbl Xenesa npu 0bbI4HOW 1 BbICOKOM Temneparypax. [NupodopHoe
xenes30. Okcmabl, rmgpokcngpl conu. Moarpynna nnatuHbl. Bo3aMOXHbIE CTENEHN OKUCNEHUS
aToOMOB. XnMumyeckasi akTMBHOCTb. KOMMNEKCHble COeANHEHNS. 2 Y.
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16.9nemeHThl | B rpynnbl. Oblwas xapakTepucTika atoMoB. SNEeKTPOHHOE CTPOEHNE, BO3MOXHbIE
cTeneHn okmucneHuns. ONTuyeckue , MarHUTHbIE U OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA
COEeOVHEHWIA B pasHblX CTeneHsix okmncneHusi. KomnnekcoobpasosaHve (onmcaHmne XMmMmn4yeckoi
cesa3un no metoabl TKI n BC), koopaMHaUNOHHbIE Yicna. PenaTtnBucTcknin agogoekT - npuymHa
"aHomanun 3onota”. 2 u.

179nemenTol I B rpynnbl. Obwas xapakTepucTika atoMoB. VI3aMeHeHWe CBOWCTB No rpynne
(M3MeHeHne pagunycoB, NOTEHUMAN0B NOHM3aLUMW, XapaKTePHbIX CTENEHEN OKUCEHUS, XMMNYECKMX
csoicTe). Komnnekcoobpasytowme CBONCTBA, ayTOKOMMNEKCMpoBaHue. Peakumm
ancnponopunoHuposaHusa Hg2+2 n Cd2+2. MNMpoaykTbl B3aUMOOENCTBUS CONen pTyTu C aMMUAKOM.
PenatmemncTckmim agpekT - npuynHa XuaKoro COCTOSIHUA PTYTY NPU KOMHATHOW TeMneparype. 2 4.

Ntoro 34

7.1. OcHOoBHas nuTeparypa:
1.Toy6 M., Bepaoxecc [Ox. MexaHn3Mbl HeopraHndeckux peakunii. bBuHom. 2012.

2.broHeopraHuyeckas xumms: CTpykTypa 1 peakumoHHas cnocobHocTb BrioMonekyn, coaepXatmx
MoHbl MeTannos. buHoM. 2012.

3.06was n HeopraHuyeckas xumms. YyebHoe nocobve ons camocToaTenbHON paboTbl CTYAEHTOB.
KaszaHb: KasaHckuin yHueepcutet, 2011. - 4.1 - 140 c. n 4.2 - 142 c.

4.JlnguH P.A., CaBuHknHa E.B v gp. TectoBble 3aaaHms no obuei u HeopraHN4ecKol XMMnmn ¢
peweHnamn n otsetamu. Mup. 2010.

5.97kuHc ., Wpansep M. HeopraHnyeckasa xumms, B 2 7T. Mup. 2009.
6.KayaH X.. BiometannopraHuyeckas xumms. buHom. 2009.
7.bepoetT Ix. Xummyeckas ceadb. buHoM. 2008.

8.Cyb6oTtuHa H. A., AnewnH B.A., 3HameHkoB K.O. [1eMOHCTPAUMOHHbIE OMbITbl MO HEOPTraHUYECKOA
xumnn. Akagemms. 2008.

9.NpuHByA H.H., SpHWo A. Xumns anemeHToB, B 2 TT. BuHoM. 2008.

10.MapueHko 3., Banbuexak M. MeTtonbl cnekTpochoTomeTpun B YD 1 Buanmoin obnactsix B
HeopraHuyeckom aHanunae. buHom. 2007.

11.JIngnH P.A., Monouko B.A., AHgpeesa J1.J1. HeopraHuyeckas xumms B peakumsax. CnpaBo4HUK.
Hpodpa. 2007.

12.AxmeToB H.C. Obwas n HeopraHunyeckas xumusi. M.: Boicw. wk., 2008. 742 c.

13.Tamm M.E., Tpetbskos [0.[l.. HeopraHnyeckas xumus. T. 1. PU3nNKO-XxMMmnyeckmne OCHOBBI
HeopraHudeckon xummn. M.: Akagemuns. 2004. - 240 c.

14.[dposnos A.A., 3nomaHos B.I1., Ma3o I".H., CnupnaoHoB ®.M. HeopraHmnyeckas xumus. T. 2.
Xumng HenepexonHbix anemMeHToB. Nog pen. akanemunka PAH 1O. . TpeTtbskosa. M.: Akagemus.
2004. - 368 c.

15.0po3pos A.A., 3nomaHos B.l1., Maso I.H., CnupnaooHos ®.M. HeopraHuyeckas xumms. Xumums
nepexonHbix anemeHToB. T. 3, yacTtb 1-as Non pen. akagemuka PAH 0. 0. TpeTbsikosa. M.:
Akapemns. 2007. - 352 c.

16.MnHka H.J1. Obwas xumns. M. MHTerpan-MNpecc. 2008. 727 c.

17.Kucenes l0.M., [lobpbiHMHA H.A. XMns KOOPANHAUMOHHBIX coeanHeHuit. - M.: Akanemus, 2007.
- 352 c.
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7.2. lononHutenbHasa nuteparypa:

1. Tpetbsikos O.®., MapTbiHeHko J1.U., 'puropbes A.H., Llmsanse A.lO. HeopraHuyeckas xumms
anemeHTtoB. M.:MI'Y, AkanemkHura, 2007. T.1,

2.Xbton [x. HeopraHuyeckas xumMms: CTpOEHME BeWeCTBa N peakumoHHas cnocobHocTb. M.:
Xumunsa, 1987. 696 c.

3.Typoea H.4. HeopraHuyeckast xumms B Tabnuuax. M.: Boicw. xummd. konnenx PAH, 1997. 140 c.
4 KykywkuH KO. H. XuMunsa koopanHaumoHHbix coeanHeHnin. M.: Boicw. wk., 1985. 445 c.
5.Yranm 4.A. Heoprannyeckas xumus, M.: Boicwas wkona, 2002. 527 c.

7.3. UHTepHeT-pecypcChbl:

KapanetbaHu M.X., OpaknH C.U. Obwas n HeopraHnyeckas xmumms -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

Kartanor ccbinok Ha xummnyeckne pecypcbl Poccun n 3apybexbs - http://www.chemport.ru

KDY . Xumnyeckmnin nuetutyt um. A.M.Bytneposa. Brnbnuoreka -
www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc

ObpaszoeatenbHble pecypcbl MiHTepHeTa ? XUMUS - http://media.ls.urfu.ru/chemistry/
ONEeKTPOHHbIe pecypcbl Xummnyeckoro nHctutyta KAY - http://www.kpfu.ru/main_pade?_sub=12946

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COMNAcHO YTBEPXOAEHHOMY
y4ye6HOMY nnaHy

OcBoeHne ancumnnnHbl "HeopraqueCKaﬂ xmmmns" npeanonaraeT ncrnonb3oBaHMe cregyouwero
MartepunanbHO-TEXHNYECKOrro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOWUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHalEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BuaAeo n ayamno
NHGOpMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
NMPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXE MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEpAErChI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoueBbiM
3NEMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yO06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
WNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NnpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTumeauniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToOmnyeckas nutepatypa ans JaHHOW OMCUMNAVHBI UMEETCS B HANNYum B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NPeaocTaBneH CTyadeHTaM.
AneKTPoHHO-6ubnNnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON nuTepaTypbl Onsl By30B C
ycnosuem obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5t 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIFOC
BIMO.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
cneunanbHocTtn: 020201.65 "dPyHoameHTanbHaa v npuknagHas xmmms" 1 cneuyvannsaumm
AHanuTtnyeckas xmmms .
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ABTOpP(bI):
Ynaxosuy H.A.

Amupos P.P.

n n 201 .

PeueH3eHT(bl):
MepsHuesa 3.I1.

n n 201 .

PervnctpaunoHHbii Homep 7
CtpaHnua 58 n3 58.
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