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1. BBEOEHME K PABOYEN NMPOrPAMME OUCLUUMNUHDbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTeribHOM NporpaMmmsbl

BasoBas O6nasartenbHas l:l [ononHuTtensHo

Bnok 1: saBnsieTcs hakynbTaTMBOM

BapwnatusHas I:l Mo BbIGOpy l:l

1.2. Uenb aucumnnuHbl

Llenammn ocBoeHus gucumnnuibel «OOWas mM HeopraHuMdeckass XMMUsi»  SBISieTCs  co3faHue
LENOCTHON CTPYKTYPbl 3HAHUM MO TEOPETMYECKUM W MPaKTUYECKMM OCHOBaM OOLLEN M HeopraHW4Yeckon
XUMUU, HEOOXOOUMBIX AMS YCNELWHOro OCBOEHUS OUCLMMNINH €CTECTBEHHOHAYYHOrO U NMPOogeCcCnoHanbHoro
LIMKITOB.

OcHoBHbIMK 3agadamu kypca «OO6Len 1 HeopraHM4Yeckon xmmMumy» sBnseTca obydyeHne CTyOeHTOB
OCHOBaM yHOAMEHTanbHbIX 3HAHWA O CTPOEHWW BeLeCTB W CBOWCTBax Mmartepum u dopmax ee
CYyLLIeCTBOBaHUs, a Takke hOPMUPOBaAHNE COBPEMEHHbLIX HayYHbIX NPEACTaBMEHUN O ABMEHUAX, KOTOPbIMU
COMpPOBOXAAl0TCHA NpeBpaLLeHns OOHUX BELLECTB B ApYrue npy NpoTeKaHUM XMMUYECKNX peakLnii.

1.3. 3agauu AMcUMNNUHLbI

o M3yyeHne TeopeTmyecKknx oCHOB OOLLEN HEOPraHN4YeCKon XMMuUn (COCTaB, CTPOEHUE U XMMUYECKUE
CBOWICTBA MPOCTbIX OCHOBHbIX BELLECTB U XUMUYECKNX COEOUHEHWUN, CBSI3b CTPOEHUS BellecTBa C
YCINOBUAMW MNPOTEKAHUS XUMWYECKMX MPOLECCOB. 3aKOHOMEPHOCTU MNPOTEKaHUS XUMUYECKUX
NpoLEeccoB, TEOPUS PaCTBOPOB, OKUCITUTENbHO-BOCCTAHOBUTESBHBIE NPEBPALLEHNS);

o OenageHve oyHaAaMeHTanNbHbIMU NPUHLMMAMU U METOAAMU PELUEHNs HAYYHO-TEXHUYECKNX 3aaay

o ®dopmMupoBaHME HABLIKOB MO MPUMEHEHUIO TEOPETUYECKMX 3HAHWUM AN OObACHEHUSA pe3ynbTaToB
XUMUYECKMX IKCMEPUMEHTOB;

e dopmupoBaHMe y CTYOEHTOB OCHOB ECTECTBEHHOHAYYHOW KapTWHbI MMpa

e O3HakoMmeHne CTYLOEHTOB C UCTOPUEN W FIOTUKOW Pa3BUTUSE XUMUU N OCHOBHbIX €€ OTKPbITUIA.

1.4. I'Iepequb nnaHnpyembiX pe3ynbtaTtoB 06y‘-IeHVIFI no gucuunniinHe, COOTHeCeHHbIX C
nnaHnpyembiMu pe3yribTataMn OCBOEHUA o6pasoBaTean017| nporpamMmmbli

Koa
OTan opmMmpoBaHus
KoMmneTeHumn dopmynupoBka KOMMeTEHLMM
OnK-2 - CNOCOBHOCTb BbISIBMATL €CTECTBEHHOHAYYHYIO CYLLHOCTb

npobnem, BO3HMKAOLWMX B Xo4e NpodecCcnoHanbHom 1
OesTenbHOCTU, NPUBMEKaTh ANs UX peLleHns
COOTBETCTBYIOLLNIA (PMU3UKO-MaTeEMaTMYECKU annapart

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaThb:

1) OCHOBHbIE 3aKOHOMEPHOCTU XMMNYECKUX NPeBpaLLeHnin, Kak popm ABMXKEHUS MaTepuu;

2) TeopeTu4eckme OCHOBbI XMMUYECKUX MPOLECCOB;

YMmeThb:

1) cocTaBnATb XMMUYECKME YPaBHEHWS, XapakTepusytoLme CBOMCTBA 31EMEHTOB U COeAUHEHNI Ha UX
OCHOBE.

BnapeTb:

1) MeTogamm pacyeTa aHanMTUYECKNX KOHLIEHTpauui;

2) 3anucbiBaTb YpPaBHEHUSI XUMNYECKMX MPOLLECCOB.

OriK-4 - TOTOBHOCTb NpuobpeTaTb HOBLIE 3HAHWS, C
NCMOfb30BaHMEM COBPEMEHHbIX HaYYHBbIX, 2,3
ob6paszoBaTernbHbIX U MHPOPMALMOHHBLIX UCTOYHWNKOB U
TEXHOMOrnm

MnaHupyemble pe3ynbTaTtbl 06y4YeHNA

3HaTb:

1) XMMryeckune CBOMCTBaA OCHOBHbIX BELLECTB U UX COeQUHEHNIA;

2) NPUMEHMMOCTb TE€X UMY UHbIX BELLECTB ANs Pa3fMyHbIX TEXHOMNOrMYECKNX YCNOBUIA UK NPOLLECCOoB.
YmeTb:

1) NPUMEHSITbL NONy4YEHHbIE 3HAHMSA U HABbIKW ANS PEeLUeHNst NPaKTUYeCcKnx 3agay, no BCEM OCHOBHbIM
TeMaMm Kypca HeopraHM4eCcKom XMMuu;

2) nogbvpaTtb HeO0OX0aUMbIE KOMMOHEHTHLI U YCITOBUS ANSA NMPOBEAEHNST PA3ITMYHBIX TUMOB XMMUYECKMX
peakumn.
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Koa

OTan opmmpoBaHus
KOMMeTeHUMn dopmynupoBka KOMMeTEHL MM

BnapeTb:
1) cBegeHUsIMI O CNPaBOYHbLIX MaTepranax n MecTe Ux HaxXoX4EeHUS B COOTBETCTBYIOLLIEN NNUTEPATYPE;
2) 3HaHUAMM O NIMTEpPAaTYPHbIX UCTOYHUKAX OS5 PELLUEHMS TEX UITM UHbIX NMPaKTUYEeCKMX 3aaad.

1.5. AcumMnnuHbl (NPaKTUKK) obpasoBaTenibHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMMpoBaHue KOMNeTeHUMN, yKa3aHHbIX B n.1.4:
OvcumnnnuHa 6asvpyeTcsa Ha KOMNeTeHUUsIX, COPMUPOBAaHHbIX Ha NpeablayliemM ypoBHe obpa3oBaHus:
o MartemaTtuka (OlK-2, OlK-4);
e  ®usumka (OlK-2);
e UVHoopmatumka (OlK-4).

2. COOEPXAHUWE OUCLUNIMNIINHDbI

O6bem (4achl)

HanmeHoBaHue n cogepxaHve
y4ebHbIX Moaynen, Tem n hopm KOHTpONS

o4HOE
o6yyeHune
O4HO-
3a04HOE
o6yyeHue
3a04HOE
06yyeHune

YyeGHbI Moaynb 1. CTpoeHue BellecTBa

Tema 1. OcHoOBHble 3akoHbl xumun. CTpoeHue atoma. YpaBHeHue LlpeaeHrepa.
lMoHATME BONHOBOWM (hyHKLUMWN. DHEPreTUYeCcKne XxapakTepucTmkm atoma

Tema 2. Tllepuoguyeckas cuctema anemeHtoB [O.U. Mengeneesa. [loHAaTne
3NEKTPOOTPULATENBHOCTU U CPOACTBA K 3NEKTPOHY. S-, p-, d-, f- anemeHTbl. | 16
BaneHTHOCTM 3NEMEHTOB rMaBHbIX 1 NOGOYHbIX Nogrpynn.

Tema 3. Xummyeckasi CBsA3b. Teopust XMMWUYECKUX CBA3EN. XMMUYECKas] CBSA3b
noHHoro Tuna. KoBamneHTHas cBA3b. [eomeTpus Monekyn no Metogdy
BaneHTHbIX cBA3en. [mnbpuamnsaums SnekTpoHHbix opbuTtanen. MeTtoa
MOJEKYNsIpHbIX opbuTanein. CTpoeHNe OTAENbHbIX MOMEKYN C KOBaneHTHON
cBA3bl0. [eTepoaToMHble Mornekynbl. KoopAMHAUMOHHbIE COeaMHEHUS.
Teopust KpUCTannMyeckoro nons nurangoB onydeHve KOOpAMHALMOHHBIX
coeguHeHun pMMeHeHne KOOpPAWHALMOHHBLIX COEAUHEHUN B pasnuyHbIX
obnacTsax TEXHUKMN.

Tekywmn koHTponsb 1 - nposepoyHas paboTta 1 2

Y4yebHbI moaynb 2. OCHOBHbI€ 3aKOHOMEPHOCTU XMMUYECKUX NMPOLIeCcCoB

Tema 4. Xummndeckas TepmoamHammka. OCHOBHbI€ 3aKOHOMEPHOCTM XUMUNYECKMX
MPOLIECCOB. QHTANbMUA XUMUYECKUX peakLnn. JHeprusa akTuBaumm. 3aKkoH
ecca. PaboTa xummyeckon peakuun. CTaHgapTHOE COCTOSHME. 10
CtaHgapTHbIi noTeHuman M'mbbca. Ycnosue caMmonpon3BofbHOMO
NPOTEKAHNS XMMNYECKO peakLnN.

Tema 5. Xumundeckas knHetuka. KMHeTMKa XMMNYeCckux peakumn. 3akoH
aencreyowmx macc. CKOPOCTb XMMUYECKMX peakumn  YpaBHeHue 14
AppeHuyca.

Tema 6. Xummnyeckoe paBHoBecue. YueHne o paBHoBecun. KoHCTaHTa paBHOBECUS. 14
3aBNCUMOCTb KOHCTaHTbI PaBHOBECUSI OT TEMNEPATYPbI.

TeKyLWwmn KOHTpOIb 2 - NPoBEpOYHas pabota 2 2

YuyebHbin moaynb 3. Teopus pacTtBopoB

Tema 7. PacTtBopebl. Mpouecchl pactBopeHust. ObLine CBOWCTBA pacTBOPOB. 3aKOHbI

[iny
(o))

20

Paynsa. KoHueHTpauum pacTBOpOB. 8
Tema 8. AnekTponuTtnyeckasn guccoumaunsi. KnCnoTHO-oCHOBHbIE B3aUMOAENCTBUS.
[wnccoumauma kKuecnot n ocHoBaHun. OnpegeneHne cunbl KUCNOT Mo Ux 8
¢opmyne. KoHcTtaHTa anccoumauuun. M30ToHUYeCkMin KoadpuLneHT.
CunbHble aNeKTponuTbl. AKTMBHOCTb, KOSMULMEHT aKTUBHOCTU.
Tema 9. Cnabble 1 cunbHble anekTponutel. 3akoH paszbasneHus OcTeanbaa. 12

CteneHb gnccoumaumn. loHHOe nponsBedeHne Boabl.
Tema 10. MNponssegeHune pactsopmmocTu. [NponsseaeHne pacTBOPMMOCTM.
MpumMeHeHne KOHCTaHTbI paBHOBECUS NSl aHanu3a XMMNUYeCckux paBHOBECUIA 8
Ha NPMMepPEe MOHHbIX peakuunn.
Tema 11. Conun. NoHHble ypaBHeHus. ngponuna. CTeneHb rmaponnsa, KOHCTaHTa 8
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rmgponusa.

Tema 12. OcHoBHbIE CBeeHUs O Teopumn conbBocuctem. ConbBaTauus. 6

TeKkyWwmMn KOHTPONb - NPOBepoYHasi paboTa 3 2

YuyebHbI moaynb 4. OKUCNUTENbLHO-BOCCTAaHOBUTENbHbIE NpeBpalleHuUs

Tema 13. Tvnbl OKUCNUTESNTBHO-BOCCTAHOBUTENBHLIX peakunin. MexxmonekynsapHoe 16
OB, BHyTpuMonekynsipHoe OB, [lucnponopunoHnpoBaHue.

Tema 14. MeToabl paccTaHOBKM KO3 ULMEHTOB. DNEKTPOHHBIA BanaHc. MeTop 16
nosnypeakumm.

TeKkyLWwmMin KOHTPONb - KOHTPOrbHasa paboTa 1 2

MpomexyToyHas aTrecTaumsa NO AUCLUNIIUHE - 3K3aMeH 36

Y4yebHbIN MoAyNb 5. AneKTpoXumMnyeckme npouecchbl

Tema 15. NanbBaHnyeckuin anemeHT. CTaHaapTHbIN BOAOPOAHBIN 3MNeKTpos. 8
OnekTpoaHbIv noTeHuman. PaboTa ranbBaHNYeCcKOro anemMeHTa.

Tema 16. [NoHATNE 3MEKTPOXUMUYECKOro NoTeHumnana. YpasHeHve HepHcra. 8

Tema 17.0npenenenne HanpaBneHUs OKUCIUTENbHO-BOCCTAaHOBUTEBHOTO 8
npotecca.

Tema 18. InekTponua. ANekTpon13 pacTBOPOB U pacnnasos conen. [pasuna 8
BOCCTaHOBMEHMS HA KAaTOAE U OKUCNEHNS Ha aHoae.

Tema 19. SnekTpoxumMmyeckmne nNpoLecchl B TEXHUKe. 3allMTHbIE MOKPLITUS.
MpoTekTopHas 3awimTta. AHoOHOE OKCuanpoBaHUe. XMMMUYECKNE UCTOYHUKM 8
ToKa. BeinnaBka antoMuHms.

TeKyLWwmMn KOHTPOIb - NPOBEPOYHasi paboTa 2

Y4yebHbI moaynb 6. CBOMCTBA HEOPraHMYECKMX COeAUHEHUN

Tema 20. O6Lasa xapakTepucTuka aneMeHTOB rMaBHbIX NOArpYynn U UX COEAUHEHUN. 8
S — anemeHTbl. OnemeHTsl |, |l — rmasBHbIX noagrpynn.

Tema 21. anoreHbl N UX coeguHEHNS. 6

Tema 22. AnemeHTbl NoArpynnbl KUCIIOPOAAa U UX BaXKHENLLME COeANHEHMS. 6

Tema 23. 3nemeHTbl NoArpynnbl a3oTa N UX BaXHENLINne COeaUHEHNS. 8

Tema 24. OcobeHHOCTU CTPOeHUs yrnepoaa, ero Moandukauum, NpupoaHbIe 8
COeOUHEHUS, TEXHNYECKMNE NPOAYKTHI.

Tema 25. KpemHun, ero coeanHeHns, NpUpoaHbIE U UCKYCCTBEHHbIE CUNUKATbI. 8

Tema 26. SnemeHnThbl Il — IV rnaBHbIX NOArpynm, X XMMUYECKNe CBONCTBA U 10
BaXKHeWLIne coeqUHEHNS.

Tema 27. d — anemMeHTbI, 06LLaa XapaKTepucTnka, 0COOGEHHOCTU, BaXxHenLne
xumuyeckme coeamHeHnus. Fe, Co, Ni, Cr, Mn — CBOMCTBa U XMMUYECKNE 10
coeIHeHUs.

TeKyWwmMn KOHTPOIb - KOHTPOsibHasA paboTta 2 2

MpomexyTo4yHas aTrecTauma No gUCLUNNMUHE 3K3aMeH 36

BCEIO: | 360

3. TEMATUYECKWUI NMNAH

3.1. llekunun
Homepa OuyHoe 06y4eHne O4yHo-3a04HOE 06Yy4eHne 3ao4Hoe oby4eHne
N3y4aeMblX TeM Homep Obbem Howmep O6bem Homep Obbem
cemecTtpa (vachbl) cemecTpa (vachbl) cemecTpa (4achbl)
1 1 2
2 1
3 1 4
4 1 2
5 1 2
6 1 4
7 1 2
8 1 2
9 1 4
10 1 2
11 1 2
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Homepa OyHoe obyyeHune OyHo-3a04HOE 0ByYeHue 3ao4Hoe obyueHne
MSyiaeMbIx Tem C:'V?:Ciza (()‘g;eb:\;l c:lvcl)eMciza ?g::eb:\; cgw?(-:'::eT?)a ((16;3;'

12 1 2
13 1 2
14 1 4
15 2 4
16 2 4
17 2 4
18 2 2
19 2 2
20 2 4
21 2 2
22 2 2
23 2 2
24 2 2
25 2 2
26 2 2
27 2 2

BCEIO: 70

3.2. MpakTnyeckme U ceMUHapPCKue 3aHATUA

He npegycmoTpeHo

3.3. JllabopaTopHble 3aHATUA

Homepa
nsyyaembIx
Tem

HaumeHoBaHue
nabopaTopHbIX 3aHATUN

OuHoe obyueHue

OyHo-3a04HoEe
obyyeHne

3aoyHoe obyyeHve

Obbem
(yachbl)

Howmep
cemecTpa

Homep
cemecTtpa

Obbem
(yachbl)

Homep
cemecTtpa

Obbem
(yachbl)

Knaccbl HeopraHn4yeckux
COEINHEHNI. OKCUbl,
Kncnotbl. [lokasaTenbCcTBo
amMmOoTEPHOCTM OKCUOOB.

11

Knaccbl HeopraHnyeckmnx
COEeMHEHNN. OCHOBaHWUS,
conu (cpegHue, OCHOBHbIE,
kncnole). padnyeckue

dopmynbl.

MoHATne akBMBaneHTa. 3akoH
OKBUBAJIEHTOB.

HanwucaHnue conen.
HaxoxxgeHue skBuBaneHTa
COeaMHEHNI B peakummn

Cnocobbl BblpaxeHus
KoHueHTpauuit: Cy , Cm, CH
(3agayu c ucnonb3oBaHueM
KpucTannorngpaTtos)

Cnocobbl BblpaxeHus
KOHUeHTpauun: Cm, T, N.
[MepeBo KOHLIEHTpauun.

PelueHnne 3agay no teme
KOHLIEHTpauus (MCrnonb30BaThb
YpaBHEHUS! peakumu, NepeBos,
KOHLIEHTpaLMIA)

CTtpoeHue atoma
(3nekTpoHHbIE hopMyrnbl 1
anarpammebl). Xnmmnyeckas
cBssb (MMO).

PO
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Homepa OyHo-3a04HOoEe
M3YuAEMBIX HanmeHoBaHue obyyeHne

Tem nabopaTopHbIX 3aHATUN Howmep O6nem Homep O6nem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

OuHoe o6yueHue 3aoyHoe obyyeHne

3 KoopanHaumnoHHble 1 2
COe[IMHEHMS

Tennosou acpdexT
4 XUMWUYECKUX peakLmnii. 3aKoH 1 2
"ecca. PacueT aHTponum un
3Heprumn M'mb6ca.

Camonpouns3BobHOCTb
NPOTEKAHUSA XMMUYECKMX
5 peakumn. Xmmumyeckas 1 2
KnHeTrka. CKOPOCTb XUM.
peakumn.

OHepreTvka n KMHeTUKa
XUMUYECKN peakLnin

OnekTponuTuyeckasi
anccounaymsa. oHHble
YpaBHEHUSI peakLmm.
CunbHble 3NEeKTPONUTBI.

PeweHuve 3agay no Teme
«ONEKTPONUTLI»

9 CunbHble aNeKTponuThbI 1 2
(noHHas cuna pacTBOpOB,
aKTUBHOCTb)

3aKkoH pasbasneHusi
7 OcBanbga. Cnabble 1 2
ANEKTPONUTHI

MoHHOe npounsBeaeHne Bogbl
Kw, pH, pOH.

'Mpponns pacTBOPOB COMEN.
11 CreneHb rmgponmaa, 1 2
KOHCTaHTa rmgponmaa

3awmTa nabopaTopHbIX
pabor

DNeKTPOXUMUYECKme
NPOLIECChl B TEXHUKE.
19 lanbLBaHocTErUs, 2 8
ANeKTPoXnMMUYeckas
KOppo3us.

B3anmopencteBme meTtannos u
20 HEMETanNoB C KUCrnoTamm n 2 4
ueno4yamu.

CnoxHble OBP ¢ yyactnem
cpeabl

OkucnuTenbHo-

13 . 2 6
BOCCTaHOBUTEMbHbIN
3kBMBaneHT Pacyer

3KBMBANEHTHON MacCChl.

OnemeHTbl VIl rmaBHOM
21 noAarpynnbl, Leno4ku 2 6
npeBpaLLEeHUN.

KoHTponbHasa 3agaya no
ranoreHam

21

OnemeHThbl VI rmaBHom
22 noarpynnbl, Leno4ku 2 6
npeBpaLLeHUN.

22 KoHTponbHasa 3agaya no 2 2
COEAMHEHVSAM Cepbl.
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Homepa OuyHoe 06y4eHne OuHo-3804HOe 3ao4Hoe oby4eHne
Msyqaesblx HanmeHoBaHue Y obyyeHne Y
Tem nabopaTopHbIX 3aHATUN Howmep O6nem Homep O6nem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
BCEIO: 70

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHoe 06y4eHne QuHo-3a04HOe 3aoyHoe obyyeHune
y4e6HbIx dopma Y obyyeHune v
MoAyne, no KOHTpONst
KOTOPBIM n Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
npoBoAMTCA 3HaHun cemecTpa cemecTpa cemecTpa
KOHTPOJIb
1 lMpoBepoyHas paboTa 1 1 1
2 [MpoBepoyHas paboTta 2 1 1
3 [MpoBepoyHasa pabota 3 1 1
4 KoHTponbHas pabota 1 1 1
5 [MpoBepoyHas paboTta 2 1
6 KoHTponbHasga pabota 2 2 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLLEIOCH

OyHo-3a04HoE

OuyHoe oby4eHne 3aoyHoe oby4eHne

Buabl camocTtoATenbHOM paboThl o6yyeHune
o6yqa+ou4er009| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)
YCBOEHME TEeOPETMYECKOrO MaTepuana 1 30
YcBoeHune TEOPETNYECKOro matepmana 2 18
lMoaroToBka k labopaTopHbIM 3aHATUSIM 1 78
lMoaroToBka k labopaTopHbIM 3aHATUSIM 2 22
MoaroToBkKa K ak3aMeHy 1 36

lMogroToBKa K 3K3amMeHy 2 36
BCEIO: | 148+72

7. OBPA3OBATEJIbHbIE TEXHOJ1OI M

He npegycmoTpeHo

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n OOCTUXEeHUN 06yqarou.mxc;| Ansa npome)KyTquoﬁ
aTTecTauuun

TpaauUMOHHasa | + GannbHo-penTUHroBas

8. OBECIMNEYEHUE OUCLUUMJIUHDbI
8.1. YuebHas nutepatypa
a) ocHoBHas yyebHas nutepaTypa

1. MNpecc N.A. OcHoBbI 0bLLeln xumun [SNekTPoHHbIN pecypc): yuebHoe nocobue/ Mpecc N.A.—
OneKTpoH. TekcToBble AaHHble.— CI16.: XUMNBOAT, 2014.— 352 c.— Pexum goctyna:
http://www.iprbookshop.ru/22542.— 3BC «IPRbooks», no naponio.

2. bapkosckun E.B. O6wasa xumuna: yuyebHUK Ana By30B [OnekTpoHHbIN pecypc] / Bapkosckun E.B.,
TkaueB C.B., MNetpyweHko JI.I. - MuHck: Bblwanwasn wkona, 2013. — 640 ¢. — Pexum poctyna -
http://www.knigafund.ru/books/181004, http://www.iprbookshop.ru/35509.— 3BC «IPRbooks», no
naporso

0) pononHuTenbHasa yyebHas nutepartypa
1. NykanuHa, T.J. OOwas xvuMma B KOMIIIEKCHOM XMMWYECKOW nepepaboTke OpPEBECUMHBbI.
Knaccudpmkaums  HeopraHumyeckmx  coeamHeHun. CTpoeHne  BewecTtBa. PactBopbl  (gns
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camocTosTenbHOM paboTbl cTyaeHTOB | Kypca: YuebHoe nocobue / T.J1.JlykanmHa, T.T.OBYMHHMKOBA.
— CIe., 2013. — 150 c. - (MuHobpHaykn PO ITOYBIO CI6ITYPIT) - [OneKkTpoHHbI pecypc] —
Pexum goctyna - http://nizrp.narod.ru/metod/kafobshineorgh/4.pdf. — 36 BLUT3.

Appawesa J1.[l. HeopraHnyeckass xumna: MetToanveckne ykasaHus K BbIMOMAHEHUIO MHANBUOYaNbHOrO
3aganus (Il cemecTp).[Anst CTyAEHTOB | Kypca XMMUYECKNX CrieumarnbHOCTEN: MEeTOANYECKUE yKa3aHuns
/ Appawea J1.I., JlykaHuHa T.J1., Muxannosa W.C. — CI6., 2014. — 44 c. - (MuHob6pHaykn P®
royBIio crertyprn).- [OnekTpoHHbIN pecypc] - Pexum joctyna -
http://nizrp.narod.ru/metod/kafobshineorgh/5.pdf. — 36 BLUT3.

JlykaHuHa, T.J1. Obwaga xumMmsa B XMMUYECKOW TeXHONorum apeBecuHbl. OCHOBHbIE 3aKOHOMEPHOCTU
XUMUYeckmx npoueccoB. OKMCNUTENBHO-BOCCTAHOBUTENbHLIE nNpeBpaleHnsi. OCHOBLI  3MeKTpo-
xumun:  yyebHoe nocobue / noa. pea. A.A. KomuccapeHkoBa [3neKTpoHHbIA pecypc]: yyebHoe
nocobue / JlykanmHa T.J1., Muxannoea W.C. - CI6., 2015. - 126 c. — Pexum poctyna -
http://nizrp.narod.ru/metod/kafobshineorgh/12.pdf. — 36 BLUT3.

8.2. NepeyeHb yyebHO-MeTOAUYECKOrO OGecnevyeHUs ans caMoCTOATeNIbHOM paboThbl
obyyarLwmxcsa no gucumniinHe

1.

8.

9.

JlykaHuHa,T.J1. KoopAuHaUMOHHbIE COeAMHEHMS B KOMINIEKCHOM XMMUYeckon nepepaboTke
apeBecuHbl [TekcT]: yduebHoe nocobue -2e mnsa. gon. u ucnp./ T.J1JlykaHuHa, A.A.KomnccapeHkos,
A.B.Bypos. — CI16., 2010. — 118 c. - (TOYBINO CI6ITYPII), - [OnekTpoHHbI pecypc] —Pexunm
poctyna - http://nizrp.narod.ru/KOORD_REZ.htm. — 36 BLUT3

MwuHka, H.J1. 3agaun n ynpaxHeHus no obuwen xmmuum: YyebHoe nocobue /H.Jl.IMmunHka. — N3g.
ctep. — M.:KHOPYC, 2012. - 240 c

Mwnxannosa W.C., JlykaHnHa T.J1., OBuuHHuMkoBa T.T., XoTemnsHckas [O.J1., JlaBopaTopHbIn
NpPakTUKyM Mo HeopraHu4yeckon xumun. Ceorctea anemeHToB VA 1 IVA nogrpynn n ux coeguHeHui:
MeTogouyeckne yKkasaHWsi W KOHTPOSbHbIE BOMPOCHI ANA CTyAEHTOB | Kypca XWMWKO —
TexHonormyeckoro gakynbteta; CMerTyYPrIl. Cre., 2013. — 23c.

Mwuxannoea WU.C., JlykaHuHa T.J1, OBuuHHuMkoBa T.T., XotemnaHckasa [.J1.; CBoncTBa 3neMeHTOB
VIIA n VIA nogrpynn n ux coeguHeHus: JlabopaTopHbIA MPakTUKYM, METOAMYECKNE yKasaHus U
KOHTPOIbHbIE BOMPOCHI AN CTYAEHTOB | Kypca Bcex cneumanbHOCTEN XMMUKO — TEXHONOrMYEeCcKoro
dakynbTeTta, CM6IrTYPI Cr6, 2013. — 22c¢.

OsunHHukoBa T.T. n gp. PaBHOBecue B pacTBopax aMekTponuToB. JlabopaTopHbI NpakTUKym Ans
ctyaeHToB | kypca. CIerTypri. 2010 r.

AdpoHuHa J1.U. HeopraHmnyeckasa xumusa [ONekTpoHHbIA pecypc): ydebHoe nocobue/ AdoHnHa J1.U.,
AnapHeB A.U., KazakoBa A.A— 3neKkTpoH. TeKCToBble AaHHble.— HoBocubupck: HoBocmbupckun
rocygapcTBeHHbIM  TexHuyeckun yHuBepcuteT, 2013.— 104 c¢. - Pexumm pgoctyna -
http://www.iprbookshop.ru/47698.— OBC «IPRbooks», no naponito.

MakapoBa O.B. HeopraHuuyeckas xumusa [ONEKTPOHHbIN pecypc]: y4yebHoe nocobue/ MakapoBa
O.B.— 3nekTpoH. TekcToBble AaHHble.— CapartoB: An u 3p Megma, 2010.— 99 c. — Pexum
poctyna - http://www.iprbookshop.ru/730.— 3BC «IPRbooks», no naponio.

Monbbparx 3.E. TlpaktTukyMm no HeopraHM4yeckom Xumum (C OCHOBaAMM KayeCTBEHHOro
nonymukpoaHanusa) — M.: AnbsHc, 2008 r. — 350 c.

XomueHko IM.I1. Mpaktukym no obLuen n HeopraHnyeckon xumumn. — M.: 2001.

8.3. NepeyeHb pecypcoB MHPOPMALMOHHO-TENEKOMMYHUKALMOHHOM ceTu "UHTepHeT",
HeobxoaAuMBbIX AN OCBOEHUSA AUCLUIMIINHbI

1.

http://lwww.gturp.spb.ru/?page_id=506 - ctpaHuua canta BLUT3, kadeapsl obwen n
HeopraHM4YecKon XMmmnm

8.4. NepeyeHb MHPOPMALUNOHHBLIX TEXHONMOIMIA, UCNOSIb3yeMbIX NPU OCYLLECTBNEHUU
oGpa3oBaTenbHOro npouecca no gucuunivHe, BKIOYasa nepevyeHb NPporpaMMHOro obecnevyeHus u
MH(pOPMALMNOHHBLIX CNPABOYHbLIX CUCTEM

He npegycmoTpeHo

8.5. OnucaHue maTtepuanbHO-TeXHUYECKOMN 6a3bl, HEOGXOAMMOMN ANA OCYLUECTBIeHUSA
ob6pasoBaTenLHOro npouecca no AMcuMnnuHe

1. AyamTopus ¢ MynbTUMEANNHBIM KOMMIIEKCOM.

2. CneuwnanuanpoBaHHas y4yebHas xumuyeckas naboparopusi

8.6. Hble cBegeHuna u (Mnu) maTepuansl
Mepuoanyeckas Tabnuua anemeHToB [.M.MeHaeneeBa, apyrne cnpaBoYHble Tabnuubl U CXeMbI.

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKUXCA NO OCBOEHUIO
ANCLUNJITUHDI
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Buapbl y4ebHbIx
SaHATAN 1 OpraHM3aLw|$| AedaTernbHOCTU 06yqa}ou.ler00ﬂ
camMocTodaTelibHaA

paboTta obyyarowmxcs

Jlekumm [na ocBOeHMs nNEeKUMOHHOro MaTtepuana paspaboTtaHbl ydebHble nocobus ¢
KOMMMEKCOM WHAMBMAYyaNbHbIX 3afaHui  Ana  kaxgoro crydeHTa.  Kaxagomy
MHOUBMAYaNbLHOMY 3aJaHuio NpeaLecTByeT KpaTKuin TeopeTuyecknii matepuan ang
NOBTOPEHMS, C pa3bopoM peLleHns 3a4au.

JlabopaTopHble Ona nogrotoBkmn k nabopaTtopHbiM paboTam BbinyLeHbl MeToaudeckne nocobusi ¢

3aHATUSA nepeyHem npakTnyeckux paboT M C KpaTKMM TeopeTU4ecKMM MmaTtepuanom wu
KOHTPOJIbHBIMW BOMPOCaMU.

CamoctodaTenbHasa | [1ns caMOCToATENbHON paboTbl CTYAEHTHI MCNONL3YIOT y4ebHble nocobus ¢ Habopom

paboTta WHAUBMAYaAnNbHbIX 3a4aHuI, NO3BOMNSAOLLNX NPAKTUYECKN OTpaboTaTb TEOpPEeTUIECKUN
MaTepwuan Ha KOHKPETHbIX Npumepax.
Mpn nogroToBke K 3k3aMeHy HEOOXOAMMO CHavana 03HaKOMUTBLCS C NEPEYHEM
BOMPOCORB 1 TUMOBbLIMU 3adavyamMu, 3aTeM NpoaHanmM3npoBaTh NEKUNOHHbIE
MaTepwuarnbl U MaTepuanbl OCHOBHOW M AOMOSHUTENbHOW NUTEpaTyphbl, NpopaboTaTb
OT4YETHLI NO NabopaTopHbIM paboTam, NpopeLlaTb TUNOBbIE 3a4aun U NOMy4YnTb B
cnyvae HeobXOAMMOCTU KOHCYNbTaLMIO Yy NpenogaBarernsi.

10. ®OH/] OLIEHO4YHbLIX CPEACTB
AndA NPOBEAEHUA NPOMEXYTO4YHOU ATTECTALUUU

10.1. OnucaHue nokasaTenen U KPUTEPUEB OLIEHUBaHUSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMoka3saTenu oueHUBaAHUA KOMNETEHLIMA Ha 3Tanax ux popmmpoBaHus

Koa HanmeHoBaHue MpenctaBneHne
KOMReTEHLA lMokasaTenu oueHNBaHNS KOMNETEHLUN OLISHOHHOTo otierotHaro

(aTan ocBoeHus) cpeacTea cpeacTBa B poHae

OrlK-2 (2) 1. NanaraeT 6a30Bble XMMUYECKne 3aKkoHbl U | 1. YCTHOe 1. MNepeveHb
nUMeeT NpeacTaBneHne 0 XMMNYECKNX cobecenoBaHune BOMPOCOB K
ABIEHUSAX 2. MNpaktuyeckast | ak3ameHy. (137
2. emoHcTpupyeT npuMeHeHne 6a30BbIX TMNoBas 3agava BOMPOCOB)
XUMUYECKMX 3aKOHOB K PELLEHMIO 3aaau 2. MpakTnyeckme
3. Ncnonb3yeT TeopeTnyeckme 3HaHUs no TUMNOBbIE 3aa4n
XUMUK NS peLLeHns NpakTU4eckMx 3agad (30+30 3agauv)
4. MoxeT onpefennTtb xapakTtep cpeabl 1
BO3MOXHOCTb MPOTEKAHNST XUMUYECKNX
peakuun npu 3agaHHbIX
TepMoANHaMMYECKUX YCIOBUSX, NOMNb3YSACh
CNpaBOYHbIMY AaHHbBIMM

Orl1K-4 (2,3) 1. lNoHnMaeT cBSA3b CTPOEHUSI aToMa C 1. YcTHOE 1. MNepeveHb
nNpUpPoaON XMMUYECKON CBA3N cobecepoBaHue BOMPOCOB K
2. YMeeT cBsA3aTb CTPOEHME BeLecTBa C 2. MNpaktuyeckast | ak3ameHy. (137
XMMWUYECKMMMN CBOMCTBaMMN aTOMOB U TMNoBas 3agava BOMPOCOB)
MOJIEKYT, @ TAKKE C XUMUYECKUMMU 2. MpakTnyeckme
CBOWICTBaAMW PasfnUYHbIX COEANHEHNI TUMNOBbIE 3aa4n
3. YMeeT nonb3oBaTtbcs NodbiMM BUAaMU (30+30 3agauv)
NHOOPMALIMOHHBIX MCTOYHUKOB

10.1.2. OnucaHue WKan 1 KpuTepmueB oL eHNBaHMA CPOPMMPOBAHHOCTU KOMMNETEHLIMN

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no KpuTepuun oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TpaanuNoHHOM
LKane YcTHoe cobeceoBaHue [NpakTuyeckoe 3agaHue
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Obyuatowumncs nokasbiBaeT
BCECTOpPOHHEe 1 rnybokoe 3HaHue
OCHOBHbIX XUMUYECKNX 3aKOHOB,
CBOOOJHO OPUEHTUPYETCH B OCHOBHbIX
MOHSTUAX, TEPMUHAX U onpeaeneHnax
npu OTBETE; YCBOMI OCHOBHYHO U 3HaKOM

Obyuatowumncsa oemoHcTpupyeT
npaBuibHOE NOHMMaHWE YCIoBMS 3agaun,
BMNafeHne HaBblkaMy ero aHanusa, Belbopa
HY)XHbIX 3aKOHOB M hopMyn Ansi ee
peLLeHNs1, 3HaHWe pa3MepHOCTE
XUMUYECKMX BEMUYUH. YMEET NPUMEHSITb

OTNNYHO C AOMOSTHUTENbHOM NUTEpaTypor; MOXeT | MaTeMaTuyeckun annapat ans
0O BACHUTBL B3aMMOCBSI3b OCHOBHbIX peanu3auuu nnaHa peweHns 3agadu.
XMUMUYECKMX 3aKOHOB M UX 3HadeHune ang | MNony4mn npaBunbHbIA OTBET N MOXET €ro
nocneaywouien npoeccnoHansHon WMHTEepnpeTUpoBaThb.
OeATenbHOCTU; NPOSIBNSET TBOPYECKNE
CNOCOBHOCTM U LUMPOKYIO 3PYAMLNIO B
ncnonb3oBaHuM y4ebHoro matepuana.
Obyuatowumncs nokasbiBaeT Obyuyatoumncsa oemoHcTpupyeT
OOCTaTOYHbIA YPOBEHb 3HAHWN AO0CTaToOYHOE NOHVMaHue yCrioBus 3agaydu,
OCHOBHbIX XMMUYECKNX 3aKOHOB, BNafeHne HaBblKaMu ero aHanusa, Belbopa
OPUEHTUPYETCS B OCHOBHbIX MOHATUAX U | HY>KHBIX 3aKOHOB M (hopMyn Ang ee
onpeaeneHusix; yCBOUIT OCHOBHYIO peLleHunsl, 3HaHne pa3MepHOCTewn
nuTepartypy; gonyckaet XUMUYECKMX BENUYUH. [lonyckaeT

xopoto He3HauuTernbHbIe NOrpeLIHOCTH Npu He3HauyuTernbHbIe NOrpeLIHOCTY Npu
OTBETax Ha BOMPOCHI 3K3aMEHALMOHHOIO | MPUMEHEHUN MaTeMaTUYecKoro annapara
6uneTta n JONONMHUTENbHBLIE BONPOCHI ONsl peanu3auunmn NnaHa peLleHnst 3agaqdn.
npenogasartens. Mony4unn npaBunbHLIA OTBET, HO

UCMbITbIBAET 3aTPYAHEHUSI C €ro
NHTepnpeTaunen.
Obyyvarowuincs nokasbiBaeT 3HaHUSA O6yyvatowuincs BHUKaET B CMbICI YCIOBUS
yyebHoro matepmana B MUHMManbHOM 3aga4yum, NOHUMAET NNaH ee peLleHns,
obbeme; MoxXeT chopmynmpoBaTb OflHaKO, HEe MOXET B NOSIHON Mepe C
3aKOHbl XMW, MOHATUS 1 MOMOLLbIO MaTEMaTUYeCKOro annapara
onpeaeneHusi, Ho Npu 3ToMm, Aonyckas peanu3oBaTb ee pelleHue. 3HaeT
yaoeneTsopuTtensHo | BOMbLIOE KONMYECTBO pPasMepPHOCTU XMMUYECKNX BEMNNYUH.
HenpuHUMNnanbHbIX OLIMOOK; 3HAKOM C
OCHOBHOW NiMTEpaTypon; gonyckaet
CYyLLEeCTBEHHbIE OWNBKM* B OTBETE HA
3K3aMeHe, HO MOXET YCTPaHUTb UX NoA
PYyKOBOACTBOM MNpenogasaTens.
Obyvatowuincsa He nmeeT goctatodHoro | OByvarowmnines He MoxeT
YPOBHS 3HAHUS ANCLMNIINHBI, HE MOXET | NPOaHanu3MpoBaThb YCNoBME 3a4auu,
chopMynnpoBaTb OCHOBHbIE 3aKOHbI HaMeTUTb NNaH ee peLleHnst NIoxo
XUMWM; NIOXO OPUEHTUPYETCS B OPUEHTUPYETCS B XMMUYECKNX BENUYMHAX,
OCHOBHbIX MOHATUAX U onpedeneHusx; He BnageeT MaTemMaTM4eCKMM annapaTom.
NpaKTU4eCcKN He 3HaKOM C OCHOBHOWN MpeactaBneHue vyxon paboTbl, 0TKas oT
HEeyLoBNEeTBO- nuTepaTypon; AOMyCcKaeT Mpu OTBETE Ha | BbIMOJNIHEHWS 3adaHus
puTtensHo 9K3aMeHe CylleCTBEHHbIE OLWLMNOKN* U He

MOXET YCTPaHUTb UX Jaxe rnopa
PYKOBOACTBOM MpernogaBaTtens.
MonbiTka cNUCbIBAHUS, UCMOMb30BaHUSA
Hepa3peLleHHbIX TEXHUYECKNX
YCTPOMCTB MNI Nonb3oBaHue
noJCcKa3Kon Apyroro Yesoseka.

* CywjecmeeHHble owubku — HedocmamoyHasi 2rybuHa u 0co3HaHHOCMb omeema (Harpumep, cmydeHm He cMo2
npuMeHuUmb meopemu4eckue 3HaHus1 Ornsi 06bsICHeHUs si8reHul, A7 yCcmaHOo8MeHUs NPUYUHHO-C1e0CMBeHHbIX C8s3el, CpasHeHUs U
Knaccugukayuu sieneHul u m.o.).

* HecywjecmeeHHble owubKuU — HerosHoma omeema (Harnpumep, ynyueHue u3 guda Kkakoeo-nubo HexapakmepHoeo ¢hakma,
O0ronHeHUs NpuU onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM moaym 6bimb OMHeCeHbl 02080PKU, OOMYU,eHHbIE
npu He8HUMamenbHoCmuU cmydeHma.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuarnbl, HeOOXoANMbIe AN OLeHKU 3HAHUM,
YyMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKkTepusyrouwme atanbl GPOpMUpOBaHUs

KOMMeTeHUuun

10.2.1. NMepeyeHbL BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBUM C YCTAaHOBJIEHHbLIMM 3TanaMmu
c¢hopMmupoBaHua KOMNeTeHUUMn

PO
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dopmynupoBka BONPOCOB

n/n TEMbI

1 | OcHoBHblE CBEEHNSA O CTPOEHUM aTOMa (COCTaB M pa3Mepbl atoma, 3apsibl U Macchl 1
yacTuu, aToMHas Macca, usotonbl). PaBHoBecue cuctemMbl MukpoyacTuL,. dakTopsl,
BNUAOLLME HA COCTOSIHNE PAaBHOBECUS.

2 | KBaHTOBO-MexaHu4eckass  Mogenb  CcTpoeHuss aTtoma. OcobeHHOCTM  noBedeHust 1
MUKpOYacTuL

3 KBaHTOBbIE Yncna (rnaBHoe, N06OYHOE, MarHUTHOE U CMMHOBOE KBAHTOBbLIE YMCNa). 1

ATOMHbIe opGuTanu (hopmMbl M MPOCTPAHCTBEHHOE PaCMONOXeHWe, MPUYUHBI
CYLLIECTBOBaHMS PasfnYHbIX (OPM).

4 | PacrnonoxeHne aToMHbIX oOpbuTanenm no SHeprusiM. ONEeKTPOHHble  opMynbl U 1
3HepreTMyeckme Auvarpammbl atomoB. [MpaBuno XyHga, npuHumn [laynu, npasumnio
Kne4ykoBckoro (nokasaTb Ha npumepe s-, p-, d- n f- anemeHTOB).

5 lMepuognyeckne CUCTEMblI 3MIEMEHTOB, Nepuoanyveckmn 3akoH. CTpoeHue Tabnuubl 2
MeHnpeneeBa. CBA3b MONMOXEHNSA aNeMeHTOB B cucteme MeHaeneeBa C UX XUMUYECKUMU
CBOWCTBaMM (S-, p-, d-, f- aneMeHThl).

6 BHelLHMI aHepreTu4ecknin ypoBeHb. BaneHTHOCTb 3nieMeHTOB rnaBHON 1 NOBOYHOM 2
noarpynn (BaneHTHble 3MEeKTPOHbI, CBA3b BarliEHTHOCTU C XMMNYECKUMM CBONCTBaMMU
anemeHToB). MeTannnMyHoCTb N HEMETaNNUYHOCTb CBONCTB (AHEPTUS MOHU3ALMM U
CPOACTBO K 9MEKTPOHY, 9NeKTPOoOTPULLATENBHOCTD).

7 | ObpasoBaHue npocTbiX Morekyn. KoaneHTHas xumudeckas cBA3b (KXC). Tumbl KXC 3
(nondpHasa, HenonspHas, WOHHasA, MeTannuyeckas). XapakTepUCTUKM KOBaneHTHOW
XUMWYECKON CBSA3U (HanpaBNeHHOCTb, HACILLAEMOCTb, 3HEPTUS, ANTMHA, NONSAPHOCTD)

8 | HanpaBneHHOCTb KOBANEHTHOM XUMUYECKOW CBs3U (PopMbl MepekpbiBaHUS aTOMHbIX 3
opbutanen, Tunbl nNepekpbiBaHUSA: o-, m-, - nepekpbiBaHusl). OCHOBHbIE MOHATUS O
MexaHuaMax nepekpbiBaHna AO (MBC n MMO).

9 | MexaHuambl nepekpbiBaHua AQO: MeTon BaneHTHbix cBsizen (MBC).  CnocobGbl 3
nepekpbiBaHns (06MeHHbIN, JOHOPHO-akUuenTopHbI (0A) n gatneHbin). Mmbpugusaumna AO

10 | Tunbl rm6pugunsaumm AO: sp-, sp?-, sps-, sp3d-, spid 2- ” ux ces3b ¢ hopmamu Monekyn 3
(nprMepbl 06pa3oBaHUS pasnmMyHbIX OpPM MONeKyn).

11 | MexaHusmbl nepekpbiBaHuss AO: MeTon MonekynsipHeix opbutanen (MMO). O6wme 3
NPUHUMMBI U cxeMa nocTpoeHusa monekyn no MMO.

12 | Meton  MoOnekynsipHbiXx  opbuTanen: npuuMHbl  00pas3oBaHMS  CBA3bIBAKLWEN U 3

paspbixngwowen opbuTtanen, pacnonoxeHne MO no sHeprusm. KpaTHocTb cBs3un. Npumepsbl
o6paszoBaHusa monekyn Oz n NO.

13 | MexaHusmbl nepekpbiBaHnss AO: MMO 1 MBC npeumyLiecTBa U HeAOCTaTKU Ha npumepe 3
obpasoBaHua monekyn Oz (gokasaTb HanuuMe napamarHuUTHbIX CBOWCTB), Ha* (gokasaTb
BO3MOXHOCTb obpasoBaHusa 4yacTtuubl), CO (nokasaTb KpaTHOCTb CBSA3N U OBBACHUTL
NPOYHOCTb Monekynbl). MonsapHOCTL M HenoNApHOCTbL Mornekyn (Ha npumepe MBC).

14 | Teopua rubpugmsauuun. Bugbl rmbpugmsauumn. CBA3b reomeTpuv MOMeEKyn € TUNOM 3
rmbpuaunsavun. NMpumepbl MONEKYN € pasnMyHbIMU TUNaMn rmépuansaumu.
15 | Tunbl B3aumMopencTBMa Monekyn: cunbl BaH-paep-Baanbca, BogopogHas cBsasb, [OA 3

B3aMMOAENCTBUSA (I'IpO‘-IHOCTb CBA3N U pacCToAHMnE Mexay ‘-IaCTI/ILl,aMI/I). Ces3b Pa3fmin4HbIX
TUNOB MEXMOJEKYINAPHOIro B3anMOAENCTBUSA C arperatHbiM COCTOAHMEM BeLleCcTBa.

16 | Cunbl BaH-gep-Baanbca (opueHTauMOHHbLIE, OUCMNEPCUMOHHBIE, WHOYKLMOHHBbIE W CWIbl 3
oTTankmeaHusl). [a3oobpasHble BewecTBa: OCODOEHHOCTM WX CBOWCTB, SHEprus
B3aMMOAENCTBUS 4YacTul, MOHATME “vMaeanbHbld ras”, agauTUBHOCTb, MapuManbHoe
nasneHne. CoCTosiHME Nnasmebl.

17 | BogopogHble CBA3W  (MEXMOMEKYNsIpHble,  BHYTPUMOSEKYNSAPHbIE, CUMMETPUYHbIE, 3
acMMMETPUYHbIE; 3Heprusl B3aMMoAeNcTBMSA YacTul, U paccTosiHue). XXnakoctu: noHATUSA
“nabunbHoCcTb, accoumathl”. XKugkokpucTanim4eckoe COCTosiHMe.

18 | [JoHOpHO-akuenTopHble B3aumopencTBusi. O6pasoBaHME KOMMIIEKCHbIX COEAVHEHWNA. 3
MoHATNa: “KOOpAMHALMOHHOE 4UCrOo, KOoMMnekcoobpasoBaTenb, NUraHabl, BHYTPEHHASA U
BHELLHsS cdpepsbl, 3apsa KoMmnnekca u KomnnekcoobpasoBaTens, KOHCTaHTa HECTONKOCTK”.

19 | TBepooe coOCTOsiHME BeLLeCTBa (XapakTep MEeXMONEKYNSPHbIX XUMUYECKUX CBHA3EH, 3
3Heprus un pacctosiHne). AMopdHble 1 KpucTannuyeckue BellectBa (MX OCOBGEHHOCTU U
CBOMNCTBa, WHTepBanbl TemnepaTypHbIX NEPexofoB U TemnepaTypbl kKuneHwus). [NoHaTus
onwxkHero 1 ganbHero nopsgka. MIsaotponnsa n aHM3oTponusa CBOMCTB.

20 | CtpoeHue kpuctanna. OnemMeHTapHas siuenka U ee xapakrepuctuku. Kpucrtannuyeckas 3
pelueTka U ee OCHOBHble hopMbl ((POPMbI MAOTHENLIEN YNaKOBKN). TUMNbl KpUCTaNINYECKMX
PeLLEeTOK N NX OCOBEHHOCTH.
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21 | OCHOBHble MOHATMS XUMMUYECKOW TepMOAMHaMUKK: cucTemMa (Buabl cuctem), dasa 4
(romoreHHass M reTeporeHHasi), YHKUMU COCTOSHUA, (DYHKUMM npouecca WM napameTpbl
COCTOSIHMS. JHepreTnyeckun 3dekT peakumu, BuObl 3SHEpreTudeckux 3dpdekToB wu
NPUYMHBI X BO3HMKHOBEHMS.

22 | MNMoHATne “oyHKUMM COCTOSIHMSA”, HE3aBMCMMOCTb UX OT MYTU MpOLecca, OTHOCUTEIbHbIE 4
M3MEHEeHNs1 YHKLUWUA COCTOsSIHMSA (Ha NpuMMepe BHYTPEHHEW 3Hepruin). | — bi 3aKOH
TEPMOOUHAMMKN

23 | OyHKUMA coCTOSAHUS - SHTanbNus. [loHATME TennoBoro achdekTa peakumin Npu NOCTOSTHHOM 4
ob6beme u gasneHun (Boieog AH).

24 | TennoBble 3PEKTbI PA3NIUYHBIX TUMOB XUMUYECKUX NPEBPALLEHUA: XUMUYECKON peaKkLmm 4

B3aUMOOEWNCTBUSA MPOCTbIX BELIECTB, CIOXHOM XMMUYECKOW peakuuu, peakumn ¢pa3oBoro
nepexoga. [loHATME CTaHOAPTHOTO  COCTOSHUS  BellecTBa  (TepmoavHamMuyeckas
YCTONYMBOCTb BELLECTB).

25 | CtaHgapTHaa aHTanbnus obpasoBaHusa. PacuyeT TennoBoro addekta peakumn. 3akoH 4
lecca. Jk3oTepMmyeckMe WU 3HOOTEPMUYECKME Mpouecchbl. Tennota cropaHua u
TEN0TBOPHAsA CNOCOBHOCTb.

26 | OyHKUMA COCTOSIHMSA — JHTPONUA. OHTPOMMUS, Kak Mepa npeBpalwieHus. ll-om  3akoH 4
TepMmoanHaMmmkn. CamonponsBONbHOCTb npoueccoB: S— S max. CtaHgapTHasa 3HTponus
obpasoBaHusa npocTbix BewecTs (lll-1in 3aKkoH TEpMOAUHAMUKN).

27 | OHTponMsa, Kak Mepa npeBpalleHns. PU3MYeCcKUin CMbICIT  MOHATUS  IHTPOMKUS. 4
TepmopunHammyeckasi BeposiTHocTb (W). CamMonpomnsBOSibHOCTb MPOTEKAHUSA rasodasHbIxX
peakumi (3Hak SHTponun). PacdyeT M3MEHEeHUs 3JHTpOnuM reTepodasHbiX XUMUYECKMX
npoLeccoB

28 | OHeprua [unbbca wn Tlenbmronbua. WM3o6apHo-nsotepmuyeckui noteHuman. Pacuet 4
CTaHOapTHOro 3HaveHust AG® xummyeckorn peakumun. 3aBucumoctb AG 1 OT TemnepaTtypbl:
ypaBHeHue 'mbbca.

29 | YpaBHeHne [wmnbb6ca. YcnoBus CamMoOMNpPOM3BOSIBHOIO MPOTEKAHUS 3K30TEPMUYECKUX U 4
3HOOTEPMUYECKUX NpoLeccoB. PacyeT 3HayeHnss AG XMMUYECKOW peakLmu.
30 | Xumudeckas kmHeTuka. [OHATME CKOPOCTM MPSAMON M OOpPaTHOM XMMMUYECKUX peakuui 5

(cpegHsiss M MrHOBEHHasl CKOpocCTb). dakTopbl, BfMSAIOLIME HA CKOPOCTb XUMWUYECKMX
peakumin. CKOPOCTb FOMOrEHHbIX U FeTEPOrEHHbIX XMMUYECKNX NPOLECCOB.

31 | BriMsiHMe KOHUEHTpauun peareHTOB Ha CKOPOCTb MPOTEKaHWUS XUMUYECKUX peakumi. 3akoH 5
Jencrayolwmnx macc. MonekynsapHOCTb U NOPSIAOK XMMUYECKOW peakLmu.

32 | BnusHne TemnepaTypbl Ha CKOPOCTb XMMWYECKOW peakuuMu. OMNUPUYECKUn 3akoH BaHT 5
lodda. TemnepaTypHbI KOIPDULNEHT

33 | KoHcTaHTa ckopocTu, ee du3ndyecknin cmbicn. 3akoH pacnpegeneHua Makcsenna- 5

BonbumaHa (YMCNO aKkTUMBHLIX B3aMMOAEWCTBMIM YacTuy, (z a), BNuaHue TemnepaTypbl Ha
YNCIO aKTUBHbIX B3aMMOOENCTBUI)

(€3]

34 | YpaBHeHue AppeHuyca. NoctosiHHaa AppeHuyca. NoHaTne “ctepudeckni dakrop”.

35 | OHeprusa akTuBauum, ee uamyecknin cmbicn. epexogHbin komnnekc. PacyeT aHeprum 5
aKTMBaLMmM MO M3BECTHbIM 3HAYEHUSIM KOHCTAHT CKOpPOCTEW NPWU 3afaHHbIX Temnepartypax
(3HaYeHWs BHEepPrum akTMBaL MU pasnnYHbIX NPOLLECCOB).

36 | Xumudeckoe paBHoBecune. CkopocTb obpaTumon Xumuyeckon peakumum. KoHcTaHTa 6
paBHOBeCUS ra3odasHbIX, reTepOreHHbIX U TOMOreHHbIX npoueccoB. Bo3amMoxHble 3HayeHus
KOHCTaHT paBHOBECKS W YCITOBMS 0OPaTUMOCTU XMMUYECKMX PEeaKLUi.

37 | MpuHumn Jle-lWatenbe. BnnsiHve KoOHUEHTpauuu, OaBneHust 1 obbema Ha paBHOBecHe 6
XUMUYECKMX MpPOLECCOB. YCMOBUS CMELLEHUs paBHOBecusi. BrnnsiHue Temnepartypbl Ha
paBHOBECKE XMMUYECKUX NPOLLECCOB

38 | PacTtBopbl. Knaccudukaumss cmecen BewecTB. [ucnepcHble CUCTEMbl U UCTUHHbIE 7
pacTtBopbl. [MOHATME KOMMOMAHBLIX CUCTEM W KnAeanbHbIX PaCTBOPOB. XapaKTepUCTUKU
XNOKNUX pacTBOPOB

39 | XapaKkTepuCTUKM XUOKUX pacTBOPOB (KOHLEHTPaLWs: Cnocobbl BbipaXKeHUs:; 7
pPacTBOPUMOCTb, NOHSATUSA: HACbILLEHHbIE, NePechILLEeHHbIE Y HeHACbILLIEHHbIE PACTBOpPbI).

40 | JaBneHue HacbILEeHHOro napa, 3akoH Payns; TemnepaTtypa KuneHus 7

41 | TemnepaTypa 3aMep3aHuns; OCMOC, OCMOTUYECKOE AaBrneHne 7

42 | MNpoueccbl pacTBopeHusi (cTaguu pacTBopeHusi). ConbBaTaums. INeKTponuTbl W 7
HeanekTponutbl. CTeneHb auccoumaumn. CunbHble U cnabble 3NeKTPonuThbI.

43 | CunbHble anekTponuTbl (MpUMepsbl). AKTUBHOCTb, KO3 PULMEHT aKTUBHOCTU, MOHHAsA cuna 8
pacTBopa.

44 | Cnabble anektponutbl (npumepbl). KoHcTaHTa auccoumaumn. 3akoH pasbaBneHus 9

OctBanbga. Pacyer KOHUEHTpauun MoHOB BoOopoda U rmgpOKCUIbHbIX rpymnn
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45 | NoHHoe npou3BefeHne BoAbl. KMCMOTHOCTb BOAHbLIX pacTBOpOB anekTponuTtoB (pH — 9
cpeabl; pacyeT 3HayeHun pH)

46 | HacbllweHHble pacTBOPbl ManopacTBoOpuUMbIX coeanHeHunin. [ponsBegeHne pacTBOPUMOCTU. 10
Ycnosusa pactBopumMocTu. PacyeT npegena pacTtBOPUMOCTU MariopacTBOPUMbIX CONen u3s
3Ha4eHun MNP

47 | Tmpgponua (MOHHO-06MeHHbIe peakuun). Tunbl rMaponm3a. KoHcTaHTa rugponmsa, ee cBasb 11
C KOHCTaHTaMM KUCIOTHOCTM W OCHOBHOCTW, cCTeneHb rugponusa. OnpegenexHve
KMCNOTHOCTM cpedbl Npu rugponuse. M'vaponms kucnbix coner. CoBMECTHbIN rnaponus.

48 | OcHOBHble cBeAeHMs O Teopumn conbBocucTeM.ConbBaTtaums. 7,12

49 | MNoHsaTMa 06 OKMCNUTENBbHO-BOCCTAHOBUTENbBHLIX Mnpoueccax. BaneHTHocTb wm cTenenb | 13,14
okucrneHus (nokasatb Ha nMpuMepe asoTHOW KWUCMOTbl). TUMNWYHbIE OKUCIUTENN WU
BOCCTaHOBUTENMW: NpoLecchl nepeaayun anekTpoHos. MeTtoa nonypeakuui.

50 | Tunsl OKMUCNUTENbHO-BOCCTAHOBUTESbHbIX peakuunii: MeXMonekynsapHsle, | 13,14
BHYTPUMONEKYNSAPHbIE, AMCNPONOPLNOHNPOBAHUS (MPUMEPLI MEXMONEKYINSAPHbIX PeakLmmn ¢
paccTaHOBKOM KOAPULIMEHTOB METOAOM NoslypeakLunin)

51 | BHytpumonekynapHele OB  peakuum (npuBectu 3 npumepa € paccrtaHoBkow | 13,14
Ko3dh(pMLMEHTOB METOA0M NONypeakLni)

52 | OB peakuun AMCAPONOPLUNOHUPOBAHUSA-KOHTPANCNPONOPLMOHUMpOBaHMa (npmesectn 3 | 13,14
npuMmepa ¢ paccTaHOBKOM KOIDPULIMEHTOB METOAOM NONypeakuun)

53 | TunuuHble okucnutenn (npumepbl OBP ¢ pacctaHoBkon koadduuneHToB metogom | 13,14
nonypeakuuim)

54 | TunuyHble BoccTaHoBuTenu (npumepbl OBP ¢ pacctaHoBkol koadduumeHToB metogom | 13,14
nonypeakuuim)

55 | BelectBa, obnagatoLime OKUCINTENbHO-BOCCTAHOBUTENBHOW ABOMCTBEHHOCTLIO (Npumepbl | 13,14
OBP ¢ paccTtaHoBKOM KO3 PULMEHTOB METOLOM NOJTypeaKkuun)

56 | OnekTpoxXmMMMyecKue npoLecchbl, ooLme 3aKOHOMEPHOCTU X NMPOTEKaHMs. 3akoHbI 15
dapages. NoHATHUA ABOWHOMO 3NMEKTPUYECKOrO CMNOs M 9NEKTPOAHOro noTeHumana.

57 "anbBaHWYECKUI 3NIEMEHT (CXema C SrEeKTPOSTIMTUYECKMM KITHOUEM U MEMOpPaHON, aHoaHas U 15
KaTtogHas peakumn).

58 | 3[C ranbBaHu4eckoro anemeHTa. BoiBog ypaBHeHus HepHcta (pacuet OC un 16
SMNEKTPOAHOro noTeHumana).

59 | CtaHgapTHbIM BOAOPOAHbIN anekTpod. CTaHaapTHbIN anekTpoaHbI noTeHumnan n 3C. 16
ONEeKTPOXMMUYECKUIN paf CTaHOAPTHBIX 3NEeKTPOAHbIX MOTEHLMANoB.

60 | Tunbl ranbBaHUYECKMX ANIEMEHTOB. PacTBOpUMbIE N MHEPTHbIE ANEKTPOabl. 16

61 | lNoHsaTMEe 06 anekTpoXMMMYeckom noteHumane. PacyeT noTeHLManoB ranbBaHU4YeCcKoro 17
anemeHTa 1 3C ¢ y4eTOM KUCNOTHOCTM Cpepbl.

62 | OnpefeneHue HanpaBneHUs NPOTEeKaHUs OKUCIIUTENbHO-BOCCTAHOBUTENMbHbLIX peaKLmn. 17

63 | Onektponus. O6Lme npaBmna NPOTEKaHUS OKUCNNTENBHO-BOCCTAHOBUTENBHbIX NPOLECCOB 18
npw 3NeKTponmse.

64 | flBneHue nonsipusaunn. SNEKTPONu3 pacniaBoB Coren U KOHLEHTPUPOBAHHbLIX PAacTBOPOB 18
KMCINOT U LLienoYyen.

65 OnekTponus pacTBopoB. AHOAHbIE U KaTOAHbIE peaKL K. 18

66 OneKkTpoXnMu4eckme npoueccbl B TEXHUKE (XMMUYECKUME WMCTOYHMKM TOKa, KOppO3vs U 19
MeToAbl 3aLMThl OT Hee, 06paboTka MeTannos, obLne NOHATUS).

67 OneKkTpoxnMmu4eckas Kopposus B cpefie BNaxHoro rasa. 19

68 OneKkTpoxnMmu4eckas Kopposus B cpefie NpoBOASALLNX XKUOKOCTEN. 19

69 | MeToabl 3awWnTbl MeTanmoB OT KOPPO3UM (XMMUYECKME U IMeKTpoxumuyeckue, obLiune 19
NOHATUS).

70 ["anbBaHOCTErns, NPOTEKTOPHAA 3alumTa. 19

71 | OnekTtpoxmmmnyeckas obpaboTka MeTansoB (MPOLECcC BbINaBKku). 19

72 | XvMUYecK1e NCTOYHMKN ToKa (KUCMOTHBIE U LEeNoYHble aKKyMynsaTophbl). 19

73 | Obwan xapaKTepucTuKa 3fIEMEHTOB TMaBHbIX MOArpynn U UX COeAMHEHUN. S- 3MEMEHTbI 20
(anemeHTbl | 1 Il rmaBHbIX nogrpynn).

74 LUlenoyHble meTtannbl. LLlenovyHosemernbHble MeTansbl. 20

75 | OnemenTnbl VII - A rmaBHoi nogrpynnsl (06Wwas xapakTepucTvka, CTPOEHUE U XUMUYECKNE 21
CBOWCTBA).

76 | OnemenTtbl VII - A rnaBHov nogrpynnbl. [MPpOYHOCTb ABYXATOMHbBIX MOMEKYNn U UX 21
BOAOPOAHbIX coeanHeHU (0COBEHHOCTN CTPOEHWST MOJIEKYN rarloreHoB).

77 dTop U ero coeguHeHnsi. PTopug Bogopoda. Xmmmyeckme CBONCTBa. 21

78 | Xnop, 6pom, wod, ranoreHoBogopondbl. XMMUYECKMe CBOWCTBA  (OKUCIUTENBHO- 21
BOCCT@HOBMWTENbHAsA aKTUBHOCTh).

79 | OkucnuTenbHble CBOMCTBA ranoreHoB (MpMMepsbl), NofyYeHne ranoreHoB. 21
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80 | ManoreHoBogopodbl M nx conv. KUCNOTHbLIE M BOCCTAHOBUTENbLHBIE CBOWCTBA (MPUMEPDI). 21

81 | Okenabl xnopa. CtpoeHus okcupgos xnopa (1) n (IV), peakumm ancnponopLmMoHUpOBaHUS 21
(ctpoenne C102~ xnopwui- n C103~ xnopat- noHos). Okcug xmnopa (VI), okeng xnopa (VII),
CTPOEHME, CBOMCTBA.

82 KucnopogHble KACNOTbI XNopa, KACIOTHas U OKACIIUTENbHAsA aKTUBHOCTb KMUCMOT (peakumm 21
pasnoxeHusi). Conu ranoreHKMCrNopoaHbIX KUCMOT (peakuun pasnoXeHWsi, MpUMeHeHue

conen).

83 lMpuMeHeHne xropa W €ero CcoeauHeHu (MOBapeHHast Coflb, XJI0p, TUMOXMOPUTHI). 21
OnemeHTbl VIII - A rmaBHOM nogrpynneol.

84 | OnemeHTbl VI - A rmaBHOM noarpynnbl, obLias xapakTepuctvka U XMMUYeckue CBOWCTBA, 22

NpUMeHeHue (ceneH, TeNNyp 1 NOsioHUN).

85 | Kucnopog v ero coeimHeHus1 (030H, BoAa: CTPOEHME, XUMUYECKMe CBOMCTBA, NpupodHblie 22
ucTo4HMKM). Booa v nepokcua Bogopoda (OCOGEHHOCTU CTPOEHUS, MpPUMEHeHue W
XMMUYECKNEe CBOWCTBA).

86 | Cepa u ee coeauHeHus. Oxcuabl cepbl (OCOBEHHOCTU CTPOEHUS, MNPUMEHEHWE W 22
XUMUYECKNE CBOMCTBA).

87 | Okeng cepsbl IV 1 VI (cTpoeHune, npuMeHeHue, nony4yeHme 1 XMMmnyeckue CBOMCTBA). 22

88 | Kucnotbl (cepoBogopoa v ero BOAHbIE pacTBOPbI, NPUMEHEHWE, CTPOEHNE, XUMUYecKne 22
ceonctea). Conu CepoBOAOPOAHON KUCIOTbl: OCHOBHblE , aM(OTEPHbIE, KUCNOTHbIE
(TMOKMCNOTHI), TMAPONU3 cynbuaos.

89 Cynbtuabl, cepoyrnepod, nonucynbguabl (CTPOEHME, XUMUYECKME CBOWCTBA W 22
NpUMeEHeHnE).

90 | CepHuctad u cepHast KUCNOTbl (CTPOEHWE, MOJTyYEHUE U TPUMEHEHUE, XUMUYECKMEe 22
CBOWCTBA, COJM UX XUMUYECKME CBONCTBA 1 NPUMEHEHME).

91 lMonucepHble, TUOCEPHBIE U MEPOKCOCEPHbIE KUCMOThI, UX CTPOEHUE, XMMMNYECKME CBONCTBA, 22
NPVYMEHEHNE U NOSTyYeHMe.

92 | OnemeHTbl V - A rmaBHOM NoArpynnbl (06was xapakrepuctuka n 0CO6EHHOCTM CBOMCTB). 23

93 | A30T 1 ero coeguHeHust (XMMMYECKne CBOMCTBA a3oTa). 23

94 Ammuak. Peakunm npucoeguHeHusi, 3aMmeLLeHmns, KOMMIeKcoobpa3oBaHUsl, OKUCITUTENbHO- 23
BOCCT@HOBMWTESbHBIE PEAKLUN.

95 MMapasvH 1 rmgpokcunamuH  (peakuum  3aMmelleHusi,  KOMMNekcoobpasoBaHus, 23
OKVUCNNTENbHO-BOCCTAHOBUTENbHbIE).

96 | Okcmabl a3oTa (CTPOEeHME MOMEKY OKCUAOB, XapakKTEPUCTUKM U XMMNYECKME CBOWCTBA). 23

97 | Okeng a3oTta + 2 (NonyyYeHne B NPOMBILLIIEHHOCTU, B NabopaTopHbIX YCITOBUSIX, CTPOEHUE, 23
XUMWYECKME CBOWCTBA).

98 | Okcmg asota + 4 (nNonyvyeHne B MNPOMbILLNIEHHOCTM, B 1abopaTopHbIX YCMOBWUSIX, 23

XMMUYECKNEe CBOWCTBA).

99 | AsoTcoaepxalime KUCnoTbl — a30TUCTOBOAOPOAHAs, a30TUCTas, as3oTHas (CTpoeHue U 23
XapaKTEePUCTUKN N XMMUYECKME CBONCTBA).

100 | AsoTHas kucnoTa (Nony4eHne a3oTHOW KUCIOTbl, XMMUYECKUE CBOMCTBA). 23

101 | AsoTHas kucnoTta (6e3BogHas asoTHasd KUCMOTa, KOHUEHTpPUpOBaHHas, pasbaBneHHas, ee 23
OKUCITESbHbIE CBONCTBA).

102 | Conu a30THOWM KACNOThI - CENUTPbI (NPUMEHEHNE, peakLUN PasnoXeHus). 23

103 | ®ochop m ero coeamHeHusi (OCOBEHHOCTU CTpoeHus U Moaudumkauum, MpPoM3BOACTBO
CMnYeK).

104 | ®ocpop. CoeamHeHusa occopa: okeuapl, cynbduasl  doccopa, dochuapl, 23
ranoreHaHrnapuabl.

105 | ®ocdopHbIEe KUCNOTbI: OPTO-, MEeTa- U NUPO- , UX CTPOEHME U CBONCTBA. 23

106 | Conn poccopHbLIX KUCMOT, UX CBOWCTBA U MNpuUMeHeHve (peakumn rugponmsa). Conu 23
nonndocgopHbIX KUCIOT (MPUMEHEHUE).

107 | ®ocopHbie kucnoThl: pocopucTtas, ochopHoBaTcTass, nonngochopHbIE KUCMOTbI, X 23
CTPOEHME N CBOWCTBA.

108 | HagdocgopHble KUcnoTbl: MOHoMepokcodocdopHass KucnoTa, nepokcogndochopHas 23
Kncnota (0COOEHHOCTM CTPOEHUS, NONy4YeHME U NPUMEHEHME).

109 | MbiWwbsiK, cypbMa, BUCMYT (XapaKTepPUCTUKUN, MPUMEHEHMNE U XMMUYECKMEe CBONCTBA). 23
110 | OnemeHThl IV - A rmaBHor nogrpynnel (06Lasi XxapakTepuCcTUka U CBONCTBA). 24
111 | OcobeHHocTM cTpoeHusa yrnepoga. CTpykTypa anmasa, rpagura, kapbuHa. 24

112 | MpupoaHble coegmHeHns yrnepoga. AcdanbToBble NopoAabl, MPUPOLHbLIA U MOMNYTHLIN ra3s 24
KaMEHHbIN Yronb.

113 | TexHn4eckne NPOAYKTbl HA OCHOBE yrnepoaa (YepHble yrmm). 24

114 | OcoBeHHOCTM CTPOEHNS KPEMHUS 1 €ro OKCuAa. 24,25
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115 | MpupoaHble COeAMHEHMS KPEMHUA M ero moaudukauun (npupoaHble OKCUAbl KPEMHWS, 25
npupoaHble CUNMKaThbl).

116 | VickyccTBEHHbIE CUMNMKaTbl (CTEKNa). 25
117 | OnemeHTbl Nogrpynnbl repMaHus (XMMn4eckme CBOMCTBa Ofl0Ba M repmMmaHuns). 25
118 | AnemeHThbl noarpynnbl repmMaHust (XMMUYecKkMe CBOMCTBA CBMHLA U repMaHms). 25

119 | AnemeHTbl NoArpynnbl repmMaHns (obLlas xapakTepucTMka U UCMOMb30BaHWE COeAMHEHUN 25
repmaHusi, ofioBa U CBUHLIA).

120 | p- anemeHTbl (anemeHThl Il - VIII nogrpynn, nonoxeHue B Tabnuue MeHpeneesa, obuias 26
XapakTepucTuka).

121 | OnemeHntbl Il -A rnaBHOM noarpynnbl (XMMUYECKMe CBOWCTBA W CTpoeHue 6opa u 26
antoMuHNS).

122 | Xumusa nepexodHbix anemeHToB. O6wme cBonctBa d- 3MEMEHTOB (aTOMHbIM paguyc d- 27
3IEMEHTOB).

123 | OnemeHTbl MoArpynnbl CKAHAUS XapaKTepuCTUKa, MPUMEHEHUE B MPOMbILUIIEHHOCTH, 27

XUMUYECKNE COEANHEHUS. INEMEHTbI noarpynnbl TUTaHa, MUX obwasa XapaKTepucTtuka,
npumMmeHeHne B MNPOMbILLIEHHOCTW. XumMnyeckne coegmHeHnss, 0CoBEeHHOCTH nony4yeHua
pegKmnx aNnemMeHTOoB, COJ1M NOJINBaNIEHTHbLIX MeTalJi1oB (FMLI,pOJ'IMS).

124 | OnemeHTsl noarpynnbl  BaHaauA. Onpep,eneHvle XMMUNYECKOIo CcoCTaBa ClJiaBOB 27
pPeaKo3eMesIbHbIX 3J1IEMEHTOB (CI'IOCOﬁbI nepesoaa MeTansoB B I/IOHbI).

125 | OnemeHTbl NoArpynnbl XxpomMa obLias XxapakTepucTvka, XMMU4YecKkMe CBOMCTBA XpoMa 1 ero 27
coeanHeHun (monubaeH, Bonbgpam, 0COBEHHOCTU UX XUMUYECKUX COEQNHEHUIA).

126 | Okcuabl U KUCNOTbI Xpoma. Xpom, MonubaeH, Bonbdpam NpMMeHeHNe B NPOMbILLINEHHOCTH, 27
CnnaBbl HA UX OCHOBE.

127 | XpoM u ero coeauHeHusi, Kak OKUCIIMTENU B XUMUYECKUX peakuumsx (CocTaB XPOMOBOWM 27
cmecu). Conv ANXpOMOBOM M XPOMOBOW KUCIOT, OCODEHHOCTM X MNOBEAEHUS B LLLENTOYHOM U
KMCrown cpegax.

128 | OnemeHTbl  Mmoarpynnbl  MapraHua  obwas  xapakTepucTuka, MNpUMEHEHME B 27
NPOMBILLMIEHHOCTW, XMMUYECKMe CcoeauHeHUs (TexXHeUuun, peHun, OcobeHHOCTN WX
XUMWYECKUX COEQNHEHMN).

129 | MapraHey, U €ero coeguHeHus, Kak OKUCIUTENU B XMMUYECKUX peakuusx (peakuus 27
pasnoXxeHuss nepmaHraHaTa kanusl). Conu MapraHuoBOW W MapraHuoOBUCTOW KWCIOT,
0COBEHHOCTU NX NOBEAEHMS B LLENTOMHOW M KUCNOWN cpeaax.

130 | MapraHey, ero okcuabl, OCHOBaHMWS, KUCNOTbl U conu. lMpumeHeHMe mapraHua U ero 27
coeMHEeHNN B TEXHUKE CriaBbl HA UX OCHOBE.

131 | Onementbl VIII - B noagrpynnel. CemenctBo >xenesa. [MnatuHoBble meTannbl. Ob6uias 27
XapaKkTepUCTUKa 3f1ieMeHTOB (3NEKTPOHHOE CTPOEHME).
132 | OnemeHTbl cemencTBa xenesa. Obwaa xapakTepucTMka 3NeMeHTOB kenesa, kobanbta, 27

HUKeNs (3NeKTPOHHOE CTPOEHUE).

133 | Xummnyeckne cBoncTBa xenesa. Bsaumogencteme c kucnotamm U Lwenovamu, npouecc 27
p>xaBneHus xxenesa. Ctanu u 4yryHol. XuMuam npotiecca Bbinnasku. Okcuabl U rmapokcuapl
xenesa. Cynbcuabl. XMMMYecKne CBOMCTBA.

134 | Conun xene3sa Il u lll. Peakumun Ha noHbl xenesa. [onyyeHne KOMNMEKCHbIX COnen xenesa. 27
[MpMeHeHne coeguMHEHN Xxenesa 1 ero 61uonorM4eckoe 3Ha4yeHme.
135 | OnemeHThl | - B noarpynnbl. Meab, ee XxMMuUyeckue CBOWCTBA, NPUMEHEHWe (chnaBbl Ha 27

OCHOBe Megu), npupogHble coepfuHeHus. Cepebpo, 30M0TO  (XMMMYECKMEe CBOWCTBA,
NpUMeEHEHWe, NPUPOaHbIE CoeaNHEHMS).

136 | OnemenTbl Il - B nogrpynnbl. LIMHK, kagMuiA pTyTb (XMMUYECKME CBOWCTBA, NMPUMEHEHWE, 27
NPUPOAHLIE COeAMHEHUS).
137 | MNnatnHoBbIE MeTanmbl (XMMUYECKMe CBOMCTBA U NMPUMEHEHNE). 27

10.2.2. BapuaHT TUNoBbIX 3agay, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIIEHHbLIMU 3Tanamu
¢hopMuMpoBaHUs KOMNETEHLUN

Ne Ycnosus TMNoBbIX 3agau

. OtBeTt
n/n (3apgay, KercoB)
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1 | Tema 1. DnemeHT HaxoanUTCs B | OTOT 3NEMEHT C NOPSIAKOBbLIM HOMEPOM 33 — MblLLbSIK AS.
YeTBEPTOM nepuoge, VA | 33As = 1s5225?2p®3s23p83d194s24p? = [18Ar]3d1%4s24p3. Ecnu atom
rpynne. Onpepenvte | HEWTpaneH, TO CyMMa BEPXHUX MHAEKCOB (YMCMO 3MEKTPOHOB Ha
NopsiAKOBBI HOMEpP 3MeMeHTa | S9HepreTMY4eckoM MOAYpPOBHE) paBHAa MOPSIAKOBOMY  HOMepy
M COCTaBbTE  OIIEKTPOHHYIO | anemeHTa: Z = 2+2+6+2+6+10+2+3 = 33 (33AS).
dopmyny ero atoma. K kakomy | Mo Tuny nocnegHero 3anosiIHAEMOro 3fEeKTPOHHOro MOOYPOBHS —
CEMENCTBY  3IIEMEHTOB  OH | 3TO pP-3MNeMeHT. JMEeKTPOHHble aHanorn — Bce 3nemeHTbl VA
oTHocuTca?  Hasoeute  ero | rpynnbi: N, P, Sb, Bi
9NEKTPOHHbIE aHanoru.

2 | Tema 2. [Jokaxute, 4yto Ana | HeobxoomMmo 3anucaTb 3MEeKTPOHHbIE KOHUrypauumn arneMeHToB
3NeMeEHTOB A rpynnel | AaHHOW NoArpynmbi:
nepnoauyeckm noBTOpseTCH 4. Be ....2s?
3NEKTPOHHas KOHGurypauus 12. Mg ....3s?

BalneHTHbIX YPOBHEWN. 20.Ca ....4s?
38. Sr ...5s?
56. Ba ...6s?
88. Ra ...7s?

3 | Tema 3. Ob6bsACHUTE CTpOEHUE B obpasoBaHun morsnekynsi NHz y4acTBylOT OAWH aToMm
MOJEKyrbl aMMMaka Ha OCHOBE | a30Ta C 3eKTPOHHOW KoHdurypaumen 1s22s22p® u Tpu aToma
MeTo[a BaneHTHbIX CBA3EN Bogopoda C KOHdUrypaumen aneKkTpoHHOro ypoBHsi 1s!. AHanus

AMEKTPOHHO-Tpadhndecknx  opMyr, Ha  nNepBbld  B3rMsg,
cBuaeTenbcTByeT 06 OTCYTCTBMM HEOOBXOANMMOCTU B rnbpuaunsauinm:
TPU HecnapeHHbIX 3NeKTpoHa B aTOMe a3oTa U TPU HeCnapeHHbIX
3NeKTpoHa Yy Tpex
aToMOB  BOAopoAa
s obecneunsatoT
obpasoBaHue Tpex
p (> o-cesizeil. OgHako B
3TOM cnyyae
p (O BalneHTHbIN yron
ormkeH 6bin ObITb
» (O 500
, MOCKONbKY p-
opbuTtanu, Npy y4acTnm KOTopbIX MPOUCXoauT obpa3oBaHne CBA3EN
¢ HanpaBsneHbl N0 0CAM
* KoopguHat. Tem He
° 2[T]T] sp’rup.  © [T MeHee, B Mornekyne
25[[ avMmuaka BaneHTHbIi
c S yron 6nun3oK
TeTpasgpuyeckomy u
1s [D ED cocraensieT 107,3°.
2H
o0 oo MeHbLuni
H SN 8H |_6|+/N\H8+ BarneHTHbIN yron B
H Ho* MoreKkyne amMmmuaka
Nno CpaBHEHUIO C
mMonekynon CHs npu Tom e sp® Tune rmbpuamsaunm obbsicHaeTcs
Hanuuvem 6onee CUMbHOrO OTTanNKMBaHUA Mexay rmbpuaHon
opbuTanblo C HEenoaenéHHOW JrIeKTPOHHOW MNapon u  Tpewms
ocTanbHbiMW. B pesynbTate Takoro oTTankmBaHWs Morekyna
aMMMaka uvMeeT nuMpamMuganbHoe CTpoeHue  (TpeyrofnbHas
nupamuga) W SBMASETCH MNOMSPHOW. Tawkke KOBaneHTHbIMU
NonsipHbIMK SBAAIOTCS B MOMeKyrne ognHapHble cBsan N-H.
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Paccuutante
M3MEHEHNe  3HTanbnuu B
peakuun ropeHus
cepoBogopoga HaS(r.)+ 1202
= H20(kx.) + SO2r.), ecnu
N3BECTHO, yTO TennoThbl

0
( AHf, 298 )

BewectB ang Ha2S(r.), H20(x.)
n SO2(r.) paBHbI
COOTBETCTBEHHO -20,17
kx/monb, —286,0 kx/monb,
-297,0 «Dx/monb. 3anuwwute
TEPMOXMMUYECKOE YpaBHeEHUE

Tema 4,

obpasoBaHus

H2S(r.) + 1%02 = H20(k.) + SO2(r.)
CornacHo 3akoHy l"ecca,

AH3s=  (AH?

0
f, 298 AH

(HO(k))  + 08

(SOAr)) -
(AH? sog (H2S(r) + 1% AH? 205 (02)() =

= (-286,0 — 297,0) — (-20,17 — 1% -0) = -562, 8 (KOX)
OTcloga TEpMOXUMMMYECKOE YpaBHEHNE peakuumn byaeT MMeTb BUA:
HaS(r.)+ 1%02 = HoO(k.) + SO2(r.); AHYs= -562,8 Kl <
0, peakuus ak3oTepmmuyeckasi
Otset: AHZ,=-562,8 K.

peakuun. Onpegenute  Tun

peakLmm: 3K30- unm

aHOOTEpMMYECKas.

Tema 4. Paccuutante H2S(r.) + 1%02 = H20(k.) + SO2(r.)

NU3MeHeHne csoboaHou | CornacHo 3akoHy [Mecca,

sHeprun [nbbca B peakumu AGP - (AGO H.O(k)) + AGO SO(r))) —
ropenus cepoBozopoaa 65,208 ~ (AGf 205 (H200K)) f,208 (SOA1))

HaS(r.)+ 1402 = H20(x.) + | (AGO HLSE)) + 1% AG? _ 0,)(r)) =

SO(r.), €cnum W3BECTHO, 4TO (A5 g0 (H2S(T)) 2 A5, 205 02)(1)

N3MeHeHus cBobogHon = (-237,24 - 300,2) — (-33,8 — 1% -0) = -503, 67 (kOx)
3Hep(r)mm Mvbcca obpasosaHms OTcioga AGgay = -503,67 kx < 0, peakuusi MoxXeT
(AG{ ,95)  Bewects  Ans NpoTEeKaTh CaMOMPOM3BOSILHO B MPSMOM HarnpaBreHum.

H2S(r.), H20(0k.) un SO2(r.) OtBerT: AG%5:—503,67 KIK.

paBHbl COOTBETCTBEHHO —33,8
kx/monb, —237,24 kx/monb,
-300,2 k[x/Monb. Onpegenvte
BO3MOXHOCTb
CaMOornpoun3BOSIbHOMO
NnpoTekaHUss [aHHOW peakuun
npu CTaHZaPTHbLIX YCNOBUSIX.

Tema 5. KakoBa cKOpoCTb
peakuun npespaLleHuns
N204¢>2NO2, npu 127°C nu
pasneHmm 480 mm pT.CT., ecnu
ko = 1,9-101¢c?, Ean = 82
k[>x/Monb.

1) Onsa peleHus 3agaym HeobxoamMm nepesos eanHNL, U3MepPEHUS
B cuctemy CU. T =127 + 273 = 400 K; 480 mm.pT.CT =
480-101300/760 = 63979 lNa; R = 8,3 [x/monb-K.

2) Pac4yeT KOHUEeHTpaLumm rasaoobpasHbiX BELLECTB BeAETCs Mo
ypaBHeHuto: P-V = m/M-R-T, rae m/M-V = Cv — MmonsipHas
KoHueHTpauumn N204. CnegoBaTensHo, Cv = P/RT =
63979/8,3-400 = 19,3 monb/n.

- - -
_ —-EA/RT
3) Oanee, no ypaBHeHuto AppeHuyca, k - kO e

paccyMTaeM KOHCTaHTY CKOPOCTU MPSIMOV peakuuu:

K 10101, 2,7~ 82000/(8.3:400) _ 1 g 1114 871041 = 3 55 o
4) PacyeT CKOpPOCTM peakLun BbINMOSTHUM, COTNTACHO 3aKOHY
9

9
nevictaylowmx mace: ¥ k- Cn,0, =3,55-19,3 =685

MoIb/n-C.
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7. | Tema 5. Bo CKONbKO pas Hy>XHO | —
YMEHbBLUMTb KOHLIEHTPALMIO >1) Bce BellecTBa B peakumm — ra3006p?3Hb|e, HO KOHLUEHTpauus
okcvaa asoTa (1) B peakumm: KMCNOPOAa BO3AYXa B YCIOBUSAX OTKPLITOM CUCTEMbI MpaKTUHECKM
2NO + Oz(eosapg <> 2NO2, HEe MeHsieTCcHd, Mo3ToMy pacqu_> cn<_o>pocw| NpsiMON  peakuuu
4TOBbI CKOPOCTL peakuuy COOTBETCTBYET YPaBHEHWUIO: >=k - (Cno)®. 2) Bbipasum
yMeHbluMnack B 2 pasa (H.y.). | koHueHTpaumio NO mocrne nameHeHusi, kak Cno' = Cno/X, TaK Mbl
elle He 3HaeMm, BO CKONMbKO OHa YyMeHbluMnacb (B X pas). 3)
-> o
CKkopoCTb peakumu Mnocre U3MEeHEeHUst KOHUeHTpauum: == Kk
_)
(Cno)2 = k - (Cnofx)2. 4) Vi3BECTHO, YTO CKOPOCTb YMEHbLUUIAch
- o>
B 2 pasa, noaToMy == #2, NpM 3TOM KOHCTaHTa CKOpPOCTU
HensmeHHa. 5) Bblpasve OTHOLLIEHWE CKOPOCTEN, nonayyuum: 2 = /* =
(Cno)(Cnofx)? = X2 (Gno)%/(Gno)?, oTkyaa x = 212 = 1 41,

8 | Tema 6. Bblumcnute | MNMockonbKy HET AaHHBLIX O KOHLIEHTpaLMu NpogykTa nepen Havarom
HayanbHble KOHUEHTpauun | peakumn, TO MOXHO CYMTaTb, YTO €ro MUCXOA4HAsd KOHLUeEeHTpauus
MOINEKYNSIPHOrO xnopa n | pasHa 0 monb/n.
okcuaa yrnepoga (ll), a takke
KOHCTaHTy paBHOBECUs, €cnu BELLECTBO C AC [...]

PaBHOBECHbLIE  KOHLEHTpaLMn: CcO [..]J+AC | 1,5 0,3

[Cl2] = 0,3 monb/n; [CO] = 0,2 Cl2 [..]+AC | 15 0,2

monb/n; [COCIz] = 1,5 monb/n. COCl; 0,0 1,5 1,5

CO + Cl2 & COClz.
KoHLeHTpaLuus npopearnpoBaBLUMX BELLECTB AN JaHHOW peakuum
paBHa paBHoBecHOM KkoHueHTpauun [COCI2], cnegoBaTtenuHo,
UCXOoAHble KOHUeHTpauum (Monb/n) paBHbl: [COluex = 0,2 + 1,5 =
1,7; [Cl2uex = 0,3+ 1,5 =1,8.
OrtBer: 25.

9 | Tema 7. Ckonbko no macce IOna Ttoro 4tobbl paccuMTaTb Maccy pPacTBOPEHHOIO
HY)KHO B3ATb €OKOro Kanu U | BelwecTBa HeobxoAumoO onpefenutb Maccy pacTBopa 4vepes ero
BOAbI, YTOObI MPUrOTOBUTL 75 N | MAOTHOCTE N 06bEM, y4unTbiBasd HeOOX0AMMOCTb NepeBoda eanHuL
12%-Horo pacTBopa c | obbemMa wu3 nUTPOB B MWMMWAWTPbI, MOCKOMbKY 3HA4YeHue
nnoTtHoctbto = 1,1 r/Mn. | NANOTHOCTU AaHO B r/MA:

Onpepenvte ero MOMSAPHYK | Mppa =P - Vppa = 75103 - 1,1 = 82,5-103 (r).
KOHLEHTpaUuIO. N3 copmynbl gns pacdyeta MacCOBOW [[ONM  PacTBOPEHHOrO
BewecTBa B pactBope * 100% BbIpa3aMM Mpacme.e-sa,:
Mpacme.eea = = =9,9-10% (r) = 9,9 (kr)
M(H20) = Mp-pa - Mpacme.e-ea = 82,5-10% — 9,9-10% = 72,6-108 (r) = 72,6
(kr)
6) [Ona pacyeta MONSAPHOM  KOHUEHTpauuM  UCMOMb3yeMm
BblpaxkeHue: Cw = u BenuuuHy monsipHon maccel M(KOH) = 56
r/morb.
Cu = =2,36 (monb/n)
Omeem: m(KOH) = 9,9 kr; m(H.0) = 72,6 kr; Cu = 2,36
MOJb/N
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10 | Tema 8. Onpepenutb, 4emy CaClz —» Ca* + 2Cft-
paBHbl MOHHas cufa pacTBopa 0,08M 0,08M 2x0,08M
N aKTMBHOCTb MoHOoB B 0,08 M HCl —» H* + CI-
pactBope CaClz, cogepxaliem, 0,06M 0,06M 0,06M
kpome Toro, 0,06 M HCI. p=3C.q, +Cyy =3-0,08+0,06 =0,3
Ons Caz gy = - 222408 _ 421, _019
1+40,3
Ons b Cf Igy =— 2213903 _ 41g. 067
1+40,3
a.. =0,08-0,19=1,5-10" mons/n
a, =0,06-0,67 =4-10" mone/n
a.. =(0,08-2+0,06)-0,67 =1,4-10" monb/n
11 | Tema 9. Bblumcnntb NH4OH = NH4* + OH-
KOHUEeHTpaumo noHos [H*] n a
0,1 M pactBopa rmgpokcuaa [NH:]-[OH]
aMMOHWUs, KOHCTaHTa Ke = o oa
[NH,OH]
AuccoumaLm Kotoporo  Kg = W3 ypaBHeHWs guccouunaunu cnegyert:
1,75-10-5 npu (25 °C). .
P11 (25°C) [NH#] = [OH]:  [NH4OH] = C nhaon -[OH;
-72
K, __[OoHT —; Co. ._ 01 —>100,
Cyon —[OH] K, 1,75-10
-72
cneposatensHo, K, = m;
CNHAOH
[OH]= K, -C, .0 = +1,75-107-0,1=1,32- 10 mons/n,
[H*]=10"*/[OH] = 7,6 - 10-1? monb/n.
- -3
a- [OH7] _132 io =132.102.
CNHAOH 10
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Tema 10.
pactBopuMocTb CaSOs. Bo
CKOMbKO  pa3  yBemnu4yuTCA
pactBopuMocTb CaSOs nocne
pobasneHus K 1 n
HacblweHHoro pacteopa 0,01
Morb K2SO4?

Bblancnntb

BE3 YYETA MOHHOW CUJIbl PACTBOPA pacTBOPUMOCTb B BOAE

CaS04 = SO4* + Ca?*
S S S

=2,4-10° =[Ca*]-[SO* =S
2,4:10° =4,89.10°monb/n

n PCaSOA
S =

PactBopumocTb CaSOs B K2SO40603Ha4mm S,
K2SO4 = 2K* + S04
0,01 M— 0,01 M,
Torga NP = §'-(S+0,01) = S'-(4,89-10% + 0,01)

Tak kak pactBopumocTb B Bofe KaSOs (S, = 1072 monb/n)

3HauuTenbHO 6Gonblle, 4em pacTBopumocTb CaSOs (S'sor =
4,89:10° Monb/n), TO 3HAYEHNEM NnocneaHer MOXHO NpeHebpeyb.
MNP = S'+0,01
_2,4-10°
0,01
-3
S M = 2,03 pasa.
S 24-10
PactBopumocTts CaS0O4 B 0,01 M K2SO4 MeHbLUE, 4EM B BOAE.

s' =2,4-10monb/n.

C YYETOM MOHHOU CUJIbI.
Onpenenum noHHyto cuny pacteopa K2SOa4
H=3C=003; v =V, =055

e =S"0,55-(S+0,01)-0,55
-5
S'= & =8-10"monb/n.
0,55°-0,01
S _ 4,89.10°
S' 8-10°
Ecnn yuutbiBaTb yBenuueHuve obulero Konuyectsa WOHOB B
pacTtBope 3a CYET BBefAeHus conu K:SO4 1 yBenuyeHne 3a CYHET
3TOr0 MOHHOW CUIbl pacTBopa, TO PacCTBOPUMOCTb COMM HECKOMbKO
yBenu4mMBaeTcs.

= 0,6 pasa.

PO
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13 | Tema 11. Hanucatb ypaBHeHusi | FnaponmM3 MHoOro3apsifHbIX KaTMOHOB MPU CTaHOAPTHbIX YCIOBUSIX
rmaponuaa, KayeCTBEHHO | NpoTekaeT TonbKo Mo | cTyneHu:
onpedenute pH pacteopa wu Zn2* + H,0 < ZnOH* + Ht
onpeaenuTe TN MMAPONN3a Ha | yny B MONEKYNSIPHOM BUZE:
npunmepe coneun ZnClz, K2SO3 1 ZnClz + H20 < ZnOHCI + HCI.
Cr2Ss. Tun rugponuaa aHWOHHbIN, obpaTUMbIA, pH<7.
Takke no | CTyneHn npu CTaHOAPTHbIX YCMOBUSIX MPOTEKaeT U
rMaponm3 MHOro3apsiiHbIX aHUOHOB:
SO: + H20 < HSO,+ OH
U1 B MOJIEKYNSIPHOM BUAE:
K2S03 + H20 < KHSOs + KOH.
Twvn rmaponunsa KaTMOHHLIN, obpaTtumbli, pH>7.
Ecnn conb obpasoBaHa aHuoHamu cnabon netyden (Mnu
ManopacTBOPUMON) KUCNOThI n cnaboro mManopacTBOpPMMOro
OCHOBaHusl, TO peakuuss uaeT HeobpaTtumMo [0 KoHua —3TO
CNOXHbIN CTyNeHYaTbI Npouecc. 3anviiem B yrNpoLwéHHoW dopme
B MOJIEKYIISIPHOM BUE:
Cr2Ss + 6H20 = 2Cr(OH)s{ + 3H2ST
W1 NOHHOM BUAE:
Cr’" + 3HOH = Cr(OH)sd + 3H",| x2
S” + 2HOH = H.S™ + 20H, x3
cymmapHo: 2Cr>" + 387 +12HOH =2Cr(OH)ad+ 3H2ST +6H*+60H"
cokpatum:  2Cr>" + 3S” + BHOH = 2Cr(OH)al + 3H.S™.
Tun rmgponusa KaTMOHHO-aHUOHHBIA, HeobpaTUMbIN, B3aMMHO
YCUNUBAIOLLIMICS. Ons onpeaeneHus pH HeobxoauMBblI
OOMOSTHUTENbHbIE AaHHbIE.
14 | Tema 11. Paccuutate pH, AgNOs + 2H20 2 AgOH® + HNOs3
KOHCTaHTy " cTeneHb Ag*+ HOH 2 AgOH®° + H*
rmgponuda 0,1 M pacTtBopa [AgOH]-[H'] K I
AgNOs K, = n = 5 =2-10"
' [Ag’] 5-10
[Ag+] = CAgNo3 - [AgOH]!
[AgOH] = [H]
+12
K, =—[H ] —=2-10"
CAgNo3 - [H ]
OtHoweHune C, . /Kr> 100, cnegosatensHo
[H]= K -C.pno =4,5-107 monb/n,
pH=-1Ig(4,5-107) =6,3.
h= K IC o, =4,5-10° .
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15 | Tema 13, 14. CocrasbTe | a) Nal + H2SO4(koHU.) — |2 + SO2 + Na2S0O4 + H20
WNOHHO-3MNEKTPOHHbIE CXeMbl
crnegyoLwmx 0.B.p.: 2l -2e — 10 1
a) Nal + H2SOu4(koHu.) — I2 + S04 +4H* +2e — SO0 +2H0] 1
SO2 + Na2S04 + H20 |
6) K2Cr207 + NaCl + H2SO4 — SO4% +4H+21 — 22+ S02° + 2H20
Clz + Crz(SO4)z + K2SO4 +
Naz2S04 + H20 2Nal + 2H2S04(KkoHL.) — |2 + SO2 + Na2S04 + 2H20
6) K2Cr207 + NaCl + H2SO4 — Clz2 + Cr2(SOa4)s + K2SO4 + Na2SO4 +
H20
2CI  -2e —CI% 3
Cr207% +14H* +6e — 2Cr¥+ 7H20 |1
6ClI + Cr.072% + 14H* =3CI% + 2Cr¥+ 7H20
K2Cr207 + 6NaCl + 7H2S04 — 3Clz2 + Crz2(SO4)s + K2SO4 + 3NazS04
+ 7H20
16 | Tema 15. Paccuutate O3[LC | 3C 3TOro ranbBaHNYECKOro afieMeHTa paccunTbiBaeTCs Kak
cTaHAapHoOro MeaHo-LMHKOBOIo €0 = @Oc,2+icu — @° zn2+/z0 = 0,34 — (-0,76) = 1,1 B,
ranbBaHM4YecKoro  aMnemMeHTa. | a peakuusi, NpoTekawwas B 3TOM rarlbBaHU4YECKOM 3MEMEHTE,
CocraButb CXeMy | sanucbiBaeTcs:
ranbBaHN4YeCcKoro dnemMeHTa, | Ha aHoae: 7Zn% — 2e- = Zn2t 1
HanucaTb ypaBHEHUs peakuun, Ha KaToge: Cu?t+2e = Cuo | 1
npoTekawLlMx Ha Katode W I
aHofe n CyMMapHOe | cymmapHasi: Zn® + Cu?* = Zn2++ CUO.
ypaBHEHUE 3TUX MPOLIECCOB. Cxema ranbBaHMYeECKOro aremMeHTa MOXeT ObiTb cocTaBreHa
cnegyroLmum obpasom:
(-) A: Zn°| Zn?*|| Cu2*| Cu® K (+)
17 | Tema 17. MoxHo nm | 1) CocTtaBnsiem nonypeakuuu: Ans BocctaHoButens Pt —Pt?*
rnepMaHraHaT-MoOHOM OKUCnUTb | Ansa okucnutens MnO 4- —-Mn 2+,
nnaTtHy B Kucrom cpene npu | 2) 3anucbiBaemM WX B CTOPOHY BOCCTAHOBIIEHMSA ANs Mnowucka
CTaHOAPTHbLIX YCIOBMSX. CTaHOApTHbIX 3HAYE€HWA MOTEHUManoB W BbIMMCbIBAEM  3TK
3Ha4yeHus u3 Tabnuuy cnpaBoYHMKA:
8H * + MnO 4~ —Mn 2* + 4H20, ¢°" = +1,507 B,
Pt>*—Pt, ¢°" = + 1,188 B.
3) Onpegensiem 3HayeHne E°™ gaHHoro npouecca:
Ec™ = ¢° (8H* +MnO4/Mn?*) — ¢ (Pt?*/Pt )= +1,507 — 1,188 =
0,319B > 0.
4) BbiBoA: QfaHHas peakuMsi BO3MOXHa nNpW  CTaHOapTHbIX
YCINOBUSIX.
18 | Tema 20-27. OcywecTtButb | S—>S02—H2S04—H2S —H2S04
pasnu4yHble uenoykn | 1.S + O2—S0z2,
npespaLleHnin 2. SOz + 2HNO3—H2S04 + 2NOz2,
3. 2H2S04 + Mg—H2S + MgSO4 + H20,
4. H2S + 20,—H2S04
Clo—CIlO2—HCIO4—HCI—Cl2
1.Cl2 + 202—2CIO2,
2. ClO2+ 3HNO3—HCIO4+ 3NO2 + H20,
3. 4HCIOs4 — t—2Cl> + 702cC.
P—PQO4*—H2P0O4s—H3PO4
d PHs
1. 3P + 5HNO3 + 2H20—3H3P04 + 5NO,
2. 2H3PO4 + Ba(OH), — Ba(H2P04)2 + 2H20,
3. Ba(H2PO4)2 + H2SO4 —BaS04 + 2H3PO4,
4. 8P + 3KOH + 9H20 —3KH2P0O4 + 5PH3
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10.3. MeTtoanyeckne matepmansl,
onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMeHUI, BNnageHun (HaBbIKOB U (UnK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLwmx atanbl opMUpPOBaHMS KOMNETEHLUN

10.3.1. YcnoBusa ponycka o6Gyuyawolerocas K caade 3K3amMeHa W MnopsanoK nUKBupauuu
aKafleMM4eCcKoi 3af0MKeHHOCTU

MonoxeHne O NPOBEAEHWM TEKYLLEro KOHTPOSs YCNeBaeMoCTW W MPOMEXYTOYHOM aTtTectauuu

obyuvaroLmxcs.

10.3.2. dopma npoBeaeHNA NPOMEXYTOYHOM aTTecTauum Nno AUcLUnnmHe

YCTHad | X NMMCbMeHHasa KOMMbOTEPHOE TECTUPOBAHNE nHaa

10.3.3. Oco6eHHOCTU NpOBeAeHUA IK3aMeHa

BoamoxHoCTb  nonb3oBaTbca  [Nepuogmyeckor  Tabnuuen  anemeHtoB  [0.M.MeHnpgeneesa,
CMpaBOYHbIMM TabnuuamuM pacTBOPUMOCTM, KOHCTAHT Auccoumaumm cnabbiX 3NeKTpOsivToB,
NPOM3BEOEHUA  PacTBOPUMOCTM, CTaHOAPTHbLIX  SNEKTPOAHbLIX MOTEeHUMarnoB, CTaHOAPTHbIX
TEPMOANHAMUYECKNX BENTNYMH, KanbKyNsiTOPOM;

Bpems Ha noaroToBKy OoTBeTa Ha ak3aMeHe 45 MUHYT.
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