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1. BBEOEHME K PABOYEN NMPOrPAMME OUCLUUMNUHDbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTenibHOM NporpaMmmebl

BasoBas Obs3aTenbHas l:l [ononHuTtensHo

Bnok 1: sABNseTca akynbTaTuBOM

BapwnatusHas I:l Mo BbIGOpPY l:l

1.2. Uenb aucumnnuHbl

Llenammn ocBoeHus gucuunnuHbel «OOWwas mn HeopraHuMyeckass XMMUsi»  SBMiSieTCs  co3fdaHue
LEJNTOCTHON CTPYKTYPbl 3HAHUM MO TEOPETUYECKUM U MPaAKTUYECKMM OCHOBaM OOLLEN M HeopraHuU4ecKom
XUMUU, HEOOXOOUMBIX AMS YCNELWHOro OCBOEHUS AUCLMNINH €CTECTBEHHOHAY4YHOrO U MPOogeCcCnoHanbHoro
LIMKITOB.

OcHoBHbIMK 3aayvamu kypca «O6Liern n HeopraHMYeckom XuMmm» ABnseTcs obydeHue CTyOEeHTOB
OCHOBaM yHOAMEeHTanbHbIX 3HAHWA O CTPOEHWW BeLeCTB W CBOWCTBax Mmartepum u dopmax ee
CYyLLIeCTBOBaHWs, a Takke OpMUPOBaAHNE COBPEMEHHbLIX Hay4HbIX NPeACTaBfeHUn O ABMEHUAX, KOTOPbIMU
COMpOBOXJAaloTCHA NpeBpaLLleHns OOHUX BELLECTB B Apyrue npy NpoTekaHUmM XMMUYECKMNX peakLuii.

1.3. 3agauu AMcCUMNIVHLI

e /3yyeHne TeopeTmyecknx ocHOB OBLLEN HEOpraHN4YeCcKon XMMmUn (COCTaB, CTPOEHUE U XMMUYECKUNe
CBOWICTBA MPOCTbIX OCHOBHbIX BELLECTB N XUMUYECKMX COEOUHEHUN, CBSI3b CTPOEHUS BellecTBa C
YCINOBUAMW MNPOTEKAHUS XUMWYECKUX MPOLECcCOB. 3aKOHOMEPHOCTU MNPOTEKaHUS XUMUYECKUX
MpoLEeccoB, TEOPUS PaCTBOPOB, OKUCITUTENbHO-BOCCTAHOBUTESbHBIE NPEBPALLEHNS);

o OsnageHve oyHAaMEHTaNbHbIMU NPUHLMNAMU U METOAAMN peLUEeHNS HayYHO-TEXHUYECKNX 3aaay

o ®dopmupoBaHME HABLIKOB MO NPUMEHEHUIO TEOPETUYECKMX 3HAHUMA AN OObACHEHUS pe3ynbTaToB
XUMUYECKMX IKCMEPUMEHTOB;

e dopmupoBaHME Y CTYOEHTOB OCHOB €CTECTBEHHOHAYYHOW KapTWHbI MMpa

o O3HakoMmeHne CTYOEHTOB C UCTOPUEN W FIOTMKOW Pa3BUTUS XMMUU N OCHOBHbIX €€ OTKPbITUIA.

1.4. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 00y4eHUsl NO AUCLMMNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTesibHOWU NporpamMMbil

Koa
OTan opmMmpoBaHus
KoMneTeHummn dopmynupoBka KOMMNETEHLIUM
OnK-2 CnocobHocTb ncrnonb3oBaThb OCHOBHblE 3aKOHbI

€CTECTBEHHOHAYYHbIX AUCLUMNMMH B NpodheccuoHanbsHo 1,2
OEATEeNbHOCTY, MPUMEHSATb MeToAbl MaTemMaTU4ecKoro
aHanuM3a M MOOEnuPOBaHUs,  TEOPEeTUYECKOro U
3KCMEePUMEHTamNbLHOro UCCNeaoBaHus.

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaThb:

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

2) TeopeTu4eckme OCHOBbI XMMUYECKUX MPOLECCOB;

3) cBoCTBa U NPUMEHEHNE B OTPACIIM OCHOBHbIX KOHCTPYKLMOHHbBIX MaTepunanos;

4) CYWHOCTb OCHOBHbIX XUMWYECKUX U (PUINKO-XUMMUYECKUX MPOLLECCOB, UCMONb3yEMbIX B PasfINYHbIX
yCTpONCTBax, Nnpubopax, MHaAMKaTopax u 1.4.

YMmeTb:

1) NPUMEHSITL NOMy4YEHHbIE 3HAHMSA U HaBbLIKM AN PELLEeHNs MPaKTUYeCKUX 3a4ad, CBSA3aHHbIX C pacyeTamm
Mo BCEM OCHOBHbIM TEMaM Kypca obLen XuMmmu;

2) coCcTaBNATb XMMUYECKUE YPaBHEHUS, XapaKTepum3ytoLme CBONCTBA 3N1IEMEHTOB U COeANHEHUI Ha UX
OCHOBE.

Bnapetb:

1) MeTogamm pacyeTa aHanUTUYECKNX KOHLIEHTpauung;

2) 3anucbiBaTb YpaBHEHUSI XUMNYECKMX NPOLLECCOB.

Ol1K-3 CnocobHocTb ncnonb3oBaTb OCHOBHble
€CTEeCTBEHHOHAYYHbIE 3aKOHblI ansa NoHUMaHuA 1,2
OKpY)KaloLero Mypa v siBreHuin npupoasbi.

MnaHupyemble pe3ynbTaTbl 06y4YeHNsA

3HaTb:

1) cBOMCTBA OCHOBHbIX XMMWYECKNX COEAMHEHUI U KOHCTPYKLMOHHBLIX MaTepuaros;

2) CYWHOCTb OCHOBHbIX XUMWYECKUX U (DUINKO-XMMUYECKMX MPOLECCOB, UCMOMb3yeMbIX B Pa3fMYHbIX
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Koa
KOMMeTeHLMn dopMynupoBKka KOMMNETEHL MM

OTan dopmMmpoBaHus

YCTpPONCTBax, Npubopax, MHAMKaTopax u T.4.
YMmeTb:

mMaTepunanos.

Bnapetb:

1) Mcnosib3oBaThb NMoJjlydeHHble 3HaHUA U HaBbIKN ON1A pelleHnsa nNpakTn4ecknx daaay co3gaHna HOBbIX

2) npepnckasbiBatb XMMN4YeCKNe cBOWCTBA MOJIeKyI1 No X coCcTtaBy, CTPOEHUIO U cbopme,
3) onpenenAatb HanpaBsieHne n BO3MOXHOCTb OCYLLUECTBITIEHUA PA3NTMYHbIX XUMUNYECKUX NMpoLeCCOoB.

1) cBeAEHNAMM O CNMpaBOYHbIX MaTtepumanax n Mecte X HaxoxageHna B COOTBeTCTByI'OLLI,eIZ nnTepartype;
2) 3HaHUAMU O NNTEPATYPHbIX NCTOYHUKAX O5NA pelleHNA TeX UM NHbIX XMMWUYEeCKUX 3adaud.

1.5. AncumnnuHbl (NPaKkTMKK) obpasoBaTenibHON NPorpaMmmbl, B KOTOPbIX ObISIO HA4YaTo

chopMupoBaHue KOMnNeTeHUMN, yKazaHHbIX B n.1.4:
e Maremartuka (Ol1K-2)
e UHxeHepHas 1 komnbtoTepHas rpaduka (OrMK-2)

2. COAEPXAHUWE OUCLUUMNIINHDbI

HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n opmM KOHTPOIs

Ob6bemM (4achl)

O4HOE
obyyeHue
O4HO-
3a04HOE
obyyeHue
3a04Hoe
obyyeHune

YyeGHbI Moaynb 1. CTpoeHue BellecTBa

Tema 1. OcHOBHbIe 3akoHbl xuMmnn. CTpoeHne atoma. YpaeHeHue LLpegeHrepa.
lMoHATHE BONMHOBOW (pyHKLMWU. DHEPreTUYecKNe XxapakTepucTuKn atoma.

10 14

Tema 2. lNepnoguyeckasn cuctema anemenTos .. MeHaeneesa. lNoHaTne
3NEKTPOOTPULATENBHOCTU U CPOACTBA K SNIEKTPOHY. S-, p-, d-, f- anemeHTbI.
BaneHTHOCTM 311IEMEHTOB rMaBHbIX M NOBGOYHbLIX Nogrpynm.

10 10

Tema 3. Xumunyeckasi CBs3b. Teopusi XMMUYeCKUX CBA3EN. XMMmMyeckasi CBS3b
noHHoro Tuna. KoBaneHTHas cBs3b. [[eomeTpusi Monekyn no metogy
BaneHTHbIX cBA3en. [Mbpuamsauunsa anekTpoHHbIX opbuTtanen. Metoa
MOrneKkynsipHbix opbutanen. CTpoeHne oTAenbHbIX MOMEKYN C KOBaneHTHOM
cBA3bl0. [eTepoaToMHble MOneKyrnbl. KoopanHaLUWOHHbIE COeANHEHUS.
Mony4yeHne KooOpANHALMOHHBIX coeanHeHun. MNpumeHeHne
KOOPAMHALMOHHbIX COeAMHEHUA B Pa3NNYHbIX 0BNacTaX TEXHUKM.

16 18

Tekywmn KoHTponb 1 - npoBepoyHasi paboTa 1

Y4yebHbI moaynb 2. OCHOBHbI€ 3aKOHOMEPHOCTU XUMMUYECKUX NMPOLIeCcCoB

Tema 4. Xumnyeckan TepMmogmHammnka. OCHOBHbIE 3aKOHOMEPHOCTU XMMUYECKMX
NpoLeccoB. DHTamNbMUA XMMUYECKNX PeakUnii. SHeprust aktTueaummn. 3akoH
ecca. PaboTa xummyeckomn peakuun. CtTaHgapTHOE COCTOSHME.
CtaHgapTHbIi noTeHuman M'mb6ca. Ycnosue caMmonpon3BofbHOMO
NpOTEKaHUs1 XMMUYECKOW peakLmn.

10 14

Tema 5. Xummndeckas knHetmka. KWHeTMKa XMMNYeCkux peakumn. 3akoH
aencreyolwmx macc. CKOPOCTb XMMUYECKMX peakumin  YpaBHeHne
AppeHuyca.

10 8

Tema 6. Xummnyeckoe paBHoBecue. YuyeHne o paBHoBecun. KoHCTaHTa paBHOBECUS.
3aBNCUMOCTb KOHCTaHTbI paBHOBECUSI OT TEMNepaTypsbl.

10 8

Tekywmn KOHTpOnb 2 - NpoBepoYHas paborta 2

Y4yebHbI moaynb 3. Teopus pacTtBopoB

Tema 7. PacTtBopebl. Mpouecchl pactBopeHust. Ob6Limne CBOMCTBA pacTBOPOB. 3aKOHbI
Paynsa. KoHueHTpauuu pacTBOpPOB.

Iunccoumaumsa KMcnoT n ocHoBaHui. OnpegeneHne cunbl KUCIOT MO KX
¢opmyne. KoHcTtaHTa anccoumauuun. M30ToHUYeCcknin KoadhULIMEHT.
CunbHble aNeKkTponuTbl. AKTMBHOCTb, KOSMULMEHT aKTUBHOCTU.

Tema 8. AnekTponuTtuyeckas guccoumaums. KNCNoTHO-OCHOBHbIE B3aMMOLENCTBUS.

Tema 9. Cnabble 1 cunbHble anekTponutel. 3akoH paszbasneHus OcTeanbaa.
CrteneHb auccoumaumn. loHHoe npousseaeHne Boabl.

12 12
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Tema 10. NpounsseneHne pactesopumocTu. [NponsseaeHue pactsopumocTu. Npume-
HEeHWe KOHCTaHTbl PpaBHOBECUS ANA aHanM3a XMMUYEeCKUX paBHOBECUI Ha 8 16
npUMepe MOHHbIX peakLuui.

Tema 11. Conun. NoHHble ypaBHeHus. [nagponuna. CTeneHb rmaponnsa, KOHCTaHTa 8 12
rmaponuaa.

Tema 12. OcHOBHbIE CBejeHUs1 0 Teopumn conbBocuctemM. ConbBaTtauus. 6 4

TeKkyWwmn KOHTPONb - NPOBepoYHasi paboTa 3 2

Y4ebHbI moaynb 4. OKUCNUTENnbLHO-BOCCTAaHOBUTESbHBbIE NpeBpalleHUs

Tema 13. Tvinbl OKUCNUTESNTBHO-BOCCTAHOBUTEMBHLIX peakunin. MexmonekynsapHoe 10 10
OB, BHyTpuMonekynsipHoe OB, [lucnponopunoHnpoBaHue.

Tema 14. MeToap! paccTaHoBKuM KoadhpmUMeHTOB. DNEKTPOHHLIN BanaHc. MeToq 10 10
nonypeakuun.

Tekywmn KoHTpoOnb 4 - KOHTpOnbHaga paboTa 1 2 11

MpomexyTo4yHas aTrecTaumsa No QUCLUNINMUHE - 9K3aMeH 36 9

Y4yebHbIN MoAayNnb 5. AneKTpoxumMmnyeckme npouecchbl

Tema 15. NanbBaHnyeckuin anemeHT. CTaHAapTHbLIN BOAOPOAHBLIN 3MNeKTpos. 8 8
OnekTpoaHbIv noTeHuman. PaboTa ranbBaHNYeCcKOro anemMeHTa.

Tema 16. [MoHATME 3NEKTPOXMMUYECKOro noTeHunana. YpasHeHne HepHcTa. 10

Tema 17.0npenenenvne HanpaBneHUs OKUCIUTENbHO-BOCCTaHOBUTEBHOTO 8 8
npouecca.

Tema 18. InekTponua. ANekTponm3 pacTBOPOB U pacnnaBoB conen. [Npasuna 8 8
BOCCTa@HOBIIEHUSI HA KAaTOAE M OKMUCIEHUS Ha aHoge.

Tema 19. InekTpoxmMmyeckmne npouecchl B TexHuke. Kopposus meTanmnos.
3awmTHble NokpbITUSA. NanbBaHocTerns. ManbBaHonnacTuka. [NpoTekTopHas 8 8
3awmTta. AHoOHOE okcnaupoBaHue. XMMU4eckne NCTOYHMKK Toka. Beinnaeka
antoMUHUS.

Tekywmn koHTpoOnb 5 - npoBepoyHas paboTta 4 2

Y4yebHbIN Mmoaynb 6. CBOMCTBA HEOPraHM4YeCKMX CoOegUHEHUN

Tema 20. O6Lwwasa xapakTepucTuka afieMeHTOB MaBHbIX NOATPYMNN U UX COEQUHEHA. 6 8
S — anemeHTbl. OnemeHTsl |, |l — rmaBHbIX nogrpynn.

Tema 21. ManoreHbl N UX COEQNHEHUS. 6 14

Tema 22. AneMeHTbl Nogrpynnbl KUCIOPOAa U UX BaXKHENLLUME COeANHEHMS. 6 14

Tema 23. 3nemeHTbl Nogrpynnbl a3oTa N NX BaXXHENLUNE COEQUHEHNS. 8 14

Tema 24. OcoBeHHOCTU CTPOEHUS yrnepoaa, ero MoandmvKauum, NpUpPoLHbIe 8
COeQIHEHUS, TEXHNYEeCKne NpOaYyKThl.

Tema 25. KpeMHURn, ero coeanHeHus, NpUpOoaHbIE U UCKYCCTBEHHbIE CUNUKATHI. 8 8

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

Tewma 27. d — anemMeHTbI, 06LLaa XapaKTepucTnka, 0COOGEHHOCTU, BaxHenLne
XumMmndeckmne coegmHenust. Fe, Co, Ni, Cr, Mn — cBOMCTBa U XUMUYECKME 10 10
coeIHeHUs.

TeKyWwmn KOHTpOIb 6 - KOHTponbHas paboTa 2 2 11

lNMpomexyToyHasa aTTrecTaumsa nNo AUCUUNIINHE - 3K3aMeH 36 9

BCEIO: | 324 324

3. TEMATUYECKWUIA NMNAH

3.1. llekunun
Homepa OuyHoe 06y4eHne OyHo-3a04HOE 06y4eHne 3ao4Hoe obyyeHne
opeewncon | Jom | s | Jee, [ cam | ame | o
1 1 2
2 1 2
3 1 4 1 2
4 1 2
5 1 2
6 1 4
7 1 2
8 1 2
9 1 4 1 2
10 1 2
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OyHoe 06y4yeHne

O4yHo-3a04HOE 0by4eHne

3aoyHoe oby4yeHne

Homepa

N3y4aeMbIX TEM Howmep O6bem

cemecTpa (yachbl)

Homep
cemecTpa

Obbem
(yachbl)

Howmep
cemecTpa

Obbem
(yachbl)

11 1 2

1

2

12

13

14

15

16

17

18

19

20

21

22

23

24

25

NINININIINININININ|IN NN

26

NINNNININIAINININ (A BB BINDN

27

N

BCEro:

~
o

3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUSA

He npegycmoTpeHo

3.3. JlabopaTopHble 3aHATUA

Homepa HavumeHoBaHue
n3yvaemblx

Tem nabopaTopHbIX 3aHATUN

OuHoe o6yueHue

OuHO-3a04HOE
obyyeHne

3aouHoe obyyeHue

Howmep O6bem
cemecTpa (4acbl)

Howmep
cemecTpa

O6bem

Howmep O6bem
(4acbl) cemecTpa (vacbl)

Knaccbl HeopraHMyeckmx
COEeVHEHNN: OKCUabl,
Kucnotbl. [lokasaTenbcTBo
amMmdOTEPHOCTM OKCUOOB.

Knacchkl HeopraHnyeckmnx
COEINHEHNIN: OCHOBaHMWS,
11 conu (cpeaHue, OCHOBHbIE,
kucnble). padudeckne

dopmynbl.

MoHATne akBMBaneHTa. 3akoH
OKBUBAJIEHTOB.

HanucaHue conen.
7 HaxoxxgeHue skBuBaneHTa
COeJMHEHWI B peakumu

Cnocobbl BblpaXeHus
KoHueHTpauui: Cy , Cm, CH
(3agaum ¢ ncnonb3oBaHMEM
KpucTannorngpaTtos)

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

PelueHune 3agay no teme
KOHUEeHTpauusi (Mcnomnb3oBaTb
YpaBHEHUS1 peakLmmn, NepeBog,
KOHLIEHTpaLMIA)

CTtpoeHue atoma
(aneKkTpoHHble hopmynbl U
anarpammbl). Xmumudeckas
cBsas3b (MMO).

3 KoopanHaunoHHbIe
COeaNHEeHMs
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Homepa OuHO-3a04HOE
M3yaEMbIX HanmeHoBaHue obyyeHne

Tem nabopaTopHbIX 3aHATUN Howmep O6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

OuHoe o6yueHue 3aoyHoe oby4yeHune

Tennosou acpdexT
4 XUMUYECKUX peakumnii. 3aKoH 1 2
"ecca. Pacuet aHTponuu n
3Heprumn M'mb6ca.

CamonpounsBobHOCTb
NPOTEKAHUSA XMMUYECKNX
5 peakumn. Xmmumyeckas 1 2
KnHeTrka. CKOpOCTb XUM.
peakumn.

OHepreTrka u KMHeTUKa
XUMMYECKN peakLnin

OnekTponuTuyeckasi
anccounaymsa. oHHble
YpaBHEHUS peakumu.
CunbHble 3NEeKTPONUTHI.

PeweHuve 3agay no Teme
«ONEKTPONUTLI»

9 CunbHble aNeKTponuThbI 1 4
(noHHas cuna pacTBOpOB,
aKTUBHOCTb)

3akoH pasbasneHusi
7 OcBanbaa. Cnabble 1 4
ANEKTPONUTHI

MoHHOe npounsBeaeHue Bogbl
Kw, pH, pOH.

'mpponns pacTBOPOB COMeEN.
11 CreneHb rmgponmaa, 1 4 1 2
KOHCTaHTa rmgponmaa

3awmra nabopaTopHbIX
paboTt

OneKkTpoxnMmmnyeckme
NpoLEeCcChl B TEXHUKE.
19 anbBaHocTErNs, 2 4 2 2
3MNeKTpOXMMmyeckas
Koppo3usi.

B3aumopencteBue metannos 1
20 HEMETannNoB C KUCrnoTamm un 2 4
Lieno4yamu.

CnoxHble OBP c yyactnem
cpeabl

OkucnuTenbHo-

16 . 2 6 2 2
BOCCTaHOBUTEMbHbIN
aKkBMBaneHT Pacuet

3KBMBANEHTHON MacChl.

OnemeHTbl VIl rmaBHOM
21 noarpynnbl, LLEno4ku 2 6 2 2
npeBpaLLEeHUN.

KoHTponbHasa 3agava no
ranoreHam

21

OnemeHThl VI rmaBHom
22 noarpynnbl, Leno4ku 2 6 2 2
npeBpaLLEeHUN.

22 KoHTponbHasa 3agaya no 2 2
COeaVHEHNsAM Cepbil.

3nemeHTbl V rnaBHOm
23 noarpynmnbl, LEeno4ku 2 6 2 2
npespaLLeHnin
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Homepa OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe oby4yeHune
"3 Hael\F/JIbIX HanmeHoBaHue Y obyyeHne Y
yTeM nabopaTopHbIX 3aHATUN Howmep O6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
26 Onos.o, cBuHeL 1 nx 2 2
coelMHEeHUA.
27 Xeneso. KobanbT, H1Kenb 1 2 3
UX coeaMHEHUS.
27 MapraHey 1 ero coeguHeHuns 2 4
27 XpOoM 1 ero coenHeHus 2 4
KoHTponbHasa pabota Ne 2
(Xvmunyeckune ceomnctea 2 2
anemeHToB IV — VIl rpynn.)
BCEIO: 105 20

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHo-3a04HOE
Mg;;?:;mno ®opma OuHoe oby4eHne 0ByueHHe 3ao4Hoe 0byyeHune
KOTOpbl‘M KOHTpOJjFl Homep Homep Howmep
npoBoAMTCS 3HaHun cemecTpa Kon-so cemecTpa Kon-s0 cemecTpa Kon-s0
KOHTpPOJ1b
1 lMpoBepoyHas pabota 1 1 1
2 lMpoBepoyHas paboTa 2 1 1
3 lMpoBepoyHas paboTta 3 1 1
4 KoHTponbHas paboTa 1 1 1 1 1
5 lMpoBepoyHas paboTa 4 2 1
6 KoHTponbHasa pabota 2 2 1 2 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLWIEIOCA

OuyHoe 06y4yeHne

OyHo-3a04HoE

3ao4yHoe oby4eHune

7. OBPA3OBATEJIbHbIE TEXHOJIOTNA

Buabl camocToaTensHon paboThl o6yyeHune
obyuatowierocs Howmep O6bem Homep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHNE TeopeTU4eckoro marepmana 1 30 1 102
YCBOEHNE TeopeTU4eckoro marepmana 2 14 2 74
lMoarotoBka k TabopaTopHbIM 3aHATUSAM 1 24 1 40
MoarotoBka k TabopaTopHbIM 3aHATUSAM 2 9 2 40
BbinonHeHne gomaluHen paboTbl 1 11
(KOHTpONbHOM PaboThl)
BbinonHeHne gomMaluHen paboThl
. 2 11
(KOHTpONbHOM paboTbl)
[NogroTtoBka K 3k3aMeHam 1 36 1 9
[NogroTtoBka Kk ak3aMeHam 2 36 2 9
BCEIO: | 72+72 278+18

7.1. XapaKkTepucTuka BUAOB U UCMOSIb3yeMbIX MHHOBALUMOHHbIX hOPM y4eBHbIX 3aHATUI
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O6beM 3aHATUI
B MHHOBALMOHHBIX hopMax
HanmeHoBaHune (vacel)
BMAoB yqequ'X Mcnonb3yemble MHHOBALMOHHLIE (POpMbI ° ° °
3aHATUN oS . 8 5 g s
S QI I o
3 P P
33 283 SRy
8 ® '8 ® '8
JlabopatopHble 1. MeTop ManbIx rpynn 20 6
3aHATUS 2. TMowckoBas uHaneMayansHas nabopaTopHas paboTa 16 4
BCEIO: 36 10

7.2. Cncrema oueHmBaHusA ycneBaemMoCTu n LOOCTUXEeHUN 06yqarou.w|xc;| Aana npome)KyTquoﬁ
atTrectaumum

TpaguUMOHHasa | + 6annbHO-penTUHroBas

8. OBECNEYEHUE ANCLUUTMIIUHDI

8.1. YuebHas nutepatypa
a) ocHoBHas y4yebHasi nuTepatypa
1. MNpecc N.A. OcHoBbI 0bLLen xumun [SNekTPoHHbIN pecypc]: yuebHoe nocobue/ MNpecc N.A.—

OneKTpoH. TekcToBble AaHHble.— CI16.: XUMNBOAT, 2014.— 352 c.— Pexum gocryna:
http://www.iprbookshop.ru/22542.— 3BC «IPRbooks», no naponio.

. bapkosckuin E.B. Obwaa xumusa: y4ebHUMK Ons By30B [ONeKTpoHHbIM pecypc] / Bapkosckui E.B.,

Tkaues C.B., MNetpyweHko JI.I. - MuHck: Bbiwanwasn 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.

AdboHuHa J1.U. HeopraHunyeckasa xvmusi [OnNekTpoHHbIA pecypc]: yyebHoe nocobue/ AdoHuHa J1.A.,
AnapHeB A.W., KazakoBa A.A— JneKkTpoH. TEKCTOBble AaHHble.— HoBocmbupck: HoBocmMbupckun
rocyoapCTBEHHbI  TexHudeckun yHuBepcutet, 2013.— 104 c. - Pexum poctyna -
http://www.iprbookshop.ru/47698.— SBC «IPRbooks», no naponito.

MakapoBa O.B. HeopraHuueckas xumus [OnNeKkTpOHHbIN pecypc]: yyebHoe nocobue/ Makaposa
O.B.— OnekTpoH. TekcTtoBble AaHHble.— CapatoB: An [u Op Meama, 2010.— 99 c. — Pexum
poctyna - http://www.iprbookshop.ru/730.— SBC «IPRbooks», no naponio.

Appawesa J1.[l. HeopraHnyeckass xumna: MetToandeckne ykasaHus K BbIMOHEHNIO MHANBUOYaNBHOIO
3aganus (Il cemecTp).[Anst CTyAEHTOB | Kypca XMMUYECKNX CrieLmarnbHOCTEN: METOANYECKUE yKa3aHus
/ Appawesa J1.I., JlykaHuHa T.J1., Muxannosa W.C. — CI6., 2014. — 44 c. - (MuHob6pHaykn P®
royBIio CrierTypr).- [OnekTpoHHbIN pecypc] - Pexunm gocTyna -
http://nizrp.narod.ru/metod/kafobshineorgh/5.pdf. — 36 BLUT3.

8.2. NepeyeHb yuebHO-MeTOANYECKOrO 06ecnevYeHUs AN CaMOCTOATENIbHOM PaboThbl
obyuarowmxcs no gUCUUNInHe

1.

JlykanuHa,T.J1. KoopamHauMOHHblE COeAUHEHWss B KOMMMEKCHOMW XuMudeckom nepepaboTke
apeBecuHbl [TekcT]: yuebHoe nocobue -2e mnsa. gon. u ucnp./ T.J1JlykaHuHa, A.A.KomnccapeHkos,
A.B.Bypos. — CI16., 2010. — 118 c. - (TOYBINO CI6I'TYPI), - [OnekTpoHHbIA pecypc] — Pexnm
poctyna - http://nizrp.narod.ru/koord_rez.htm. — 36 BLUT3.

JNlykaHuHa, T.J1. O6was xvuMnsi B KOMMIIEKCHOM XMMWYECKOW nepepaboTke [ApPEeBECHHBbI.
Knaccudmkaums  HeopraHudeckux coeguHeHun. CTpoeHne BewectBa. PactBopbl  (gnsi
camocTosTenbHOM paboThl cTyaeHTOB | Kypca: YuebHoe nocobue / T.J1.JlykaHuHa, T.T.OBYMHHMKOBA.
— CI6., 2013. — 150 c. - (MuHobpHaykn PO TOYBIMO CrI6ITYPI) - [OnekTpoHHbIA pecypc] —
Pexum goctyna - http://nizrp.narod.ru/metod/kafobshineorgh/4.pdf

JlykaHuHa, T.J1. O6wasa xumMusa B XMMMUYeCKO TexHonorum apeBecuHbl. OCHOBHbIE 3aKOHOMEPHOCTU
XUMUYECKMX npoueccoB. OKUCMUTENbHO- BOCCTAHOBUTENbHbIE NpeBpalieHnsa. OCHOBbI 3MeKTpo-
xumun:  yyebHoe nocobue / noa. pea. A.A. KomnccapeHkoBa [ONeKTPOHHbIN pecypc]: yyebHoe
nocobue / JlykaHuHa T.JI., Muxamnosa WN.C. - CI16., 2015. - 126 c. — pexum pocTtyna -
http://nizrp.narod.ru/metod/kafobshineorgh/12.pdf.

MwuHka, H.J1. 3agaun n ynpaxHeHus no obuwen xmmmum: YyebHoe nocobue /H.Jl.MmunHka. — N3g.
ctep. — M.:KHOPYC, 2012. — 240 c
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5. Mwuxannoea W.C., JlykanuHa T.J1., OBumHHukoBa T.T., XortemnsHckaa [.J1., JlabopaTopHbii
NpPakTUKyM Mo HeopraHu4yeckon xumun. Ceorctea anemeHToB VA 1 IVA nogrpynn n ux CoeauHeHui:
MeToguyeckne yKasaHWsi W KOHTPOfbHbIE BOMPOCHI ANS CTyAeHTOB | Kypca XWMWKO —
TexHonoruyeckoro gakynbteta; CMerTyYPrl. Cre., 2013. — 23c.

6. Muxannoea WN.C., JlykaHuHa T.J1, OBumHHukoBa T.T., XoTemnsHckasa [.J1.; CBoncTBa 311€MEHTOB
VIIA n VIA nogrpynn n ux coeguHeHus: JlabopaTopHbIA MPaKkTUKYM, METOOMYECKNE YyKasaHWs U
KOHTPOSbHbIE BOMPOCH! ANsi CTYAEHTOB | Kypca BCeX cneunanbHOCTEN XMMUKO — TEXHONOMMYEeCKOro
dakynbTeTta, CM6IrTYPI Cr6, 2013. — 22c¢.

7. OumHHukoBa T.T. u gp. PaBHOBecue B pacTBopax anekTponuTtos. JlabopaTopHbIn NpakTukym Ans
ctyaeHTosB | kypca. CIerTypri. 2010 r.

8. AdoHuHa J1.N. HeopraHudeckas xumns [OnekTpoHHbIN pecypc]: yuebHoe nocobue/ AdoHuHa J1.U.,
AnapHeB A.U., KazakoBa A.A— OneKkTpoH. TeKCTOoBble AaHHble.— HoBocubupck: HoBocmbupckun
rocygapcTBEHHbI  TexHuyeckun yHuBepcuteT, 2013.— 104 c¢. - Pexumm pgoctyna -
http://www.iprbookshop.ru/47698.— OBC «IPRbooks», no naponito.

9. MakapoBa O.B. HeopraHuyeckass xumusa [OneKkTpoHHLIN pecypc]: yvyebHoe nocobue/ MakapoBa
O.B.— 3nekTpoH. TekcToBble AaHHble.— CapatoB: An Nu 3p Megma, 2010.— 99 c. — Pexum
poctyna - http://www.iprbookshop.ru/730.— 3BC «IPRbooks», no naponio.

10. Nonbbpanix 3.E. T[lpakTukym no HeOpraHW4eckom XumMuM (C OCHOBaMU  Ka4yeCTBEHHOro
nonymukpoaHanuaa) — M.: AnbsHc, 2008 r. — 350 c.

11. XomueHko .. NpakTukym no obLien n HeopraHuveckon xmummn. — M.: 2001.

8.3. NepeyeHb pecypcoB MHPOPMALMOHHO-TENEeKOMMYHUKALMOHHON ceTu "UHTepHeT",
HeobxoauMbIX AN OCBOEHUSA AUCLUNIIUHbI
1. http://lwww.gturp.spb.ru/?page_id=506 - ctpaHuua canta BLUTO, kadenpbl obLieln n
HeopraHM4YeCcKon XuMmnm

8.4. NepeyeHb MH(POPMALUOHHBLIX TEXHONOINMIW, UCNOSIb3yeMbIX NPU OCYyLLEeCTBNEHUN
oGpa3oBaTenbHOro npowecca Nno gucuUnsiivHe, BKOYasa nepevyeHb NporpaMMHOro obecnevyeHms u
MH(pOPMALMOHHBLIX CNPABOYHbLIX CUCTEM

He npegycmoTtpeHo

8.5. OnucaHne maTepranbHO-TeXHUYECKOMN 6a3bl, HEOGX0AMMOW ANs oCyLecTBEeHUs
o6pa3zoBaTenbLHOro npouecca no gUcCLUUnsnHe
1. AyamTopus ¢ MynbTUMEANNHBIM KOMMIIEKCOM.
2. YyebHas xumunyeckas nabopartopus kadeapbl obLLe U HeOpraHUYECKON XUMUM C HEOBXOANMbBIMN
peakTBamu 1 nabopaTtopHbiM 060pyaoBaHNEM (NPOBUPKM, NNaHLWeTbLl ¢ HAOOPOM PeaKkTMBOB,
CTaHOapTTUTPLI U NpoYee).

8.6. MHble cBepeHuA u (Mnu) matepuansol
Mepuoanyeckas Tabnuua anemerHToB [.M.MeHgeneeBa, apyrne cnpaBoYHble Tabnuubl U CXeMbI

9. METOOAMYECKUE YKASAHUA OANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ONCLUUNJINHDbI
Buapbl y4ebHbIx
3aHATAM 1 OpraHI/I3aLI,VI$| AedaTernbHOCTU 06yqa}ou.leroc;1
CaMoCTOodATENbHAA

paboTa oby4atoLmxcs

Jlekumm [na ocBoeHMs NeKUMOHHOro maTepuana paspaboTaHbl Yy4ebHble nocobus ¢
KOMMIEKCOM MHOMBMAYyanbHbIX 3adaHui Ona  Kaxgoro crygeHta.  Kaxgomy
WHAMBUAYanbHOMY 3a4aHuio NpeaLwecTBYeT KpaTKMM TeopeTuyecknii matepvan ans
NOBTOPEHMUs], C pa3bopom peLleHns 3adad.

JlabopaTopHble Ina nogrotoBkn K nabopaTtopHbiM paboTamM BbiMylLEHbl MeToAMYeckue nocobus c

3aHATUSA nepevyHemM MpakTU4eckux paboT U C KpaTKMM TeOpeTMYECcKMM MmaTepuarnom u

KOHTPOJIbHbIMWX BOMNMpPOCaMW.

CawmoctodaTenbHaa | [Ana camoctoaTensHOW paboTbl CTYAEHTbl CNOMb3YT y4ebHble nocobus ¢ Habopom
paboTta WHAMBUAYanNbHbIX 3a4aHNi, NO3BONALUX NPaKTUYECKM OTpaboTaTb TEOPETUYECKNI
MaTepuan Ha KOHKPETHbIX MpUMepax.

Mpu NOAroTOBKE K 3K3aMeHy HEOBXOAMMO CHayana 03HakOMUTLCS C NepedHeM
BOMNPOCOB 1 TUMNOBLIMW 3afa4amMu, 3aTeM MNpoaHann3nMpoBaTh JEKUMOHHbIE
maTtepuansl 1 Mmatepuarbl OCHOBHOW M AOMNOMHUTENLHOW nNuTepaTypsbl, NnpopaboTaTts
OTYéTbI No nabopaTopHbIM paboTam, NpopeLlaTb TUNOBbIE 3a4a4Y U NONYYnTb B
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3aHATUN 1

Buapbl y4ebHbIx

camocTosiTenbHas
paboTa obyyvaroLmxcs

OpraHM3au,m| AeATellbHOCTU 06yqa}ou.lerocy|

criyvyae HeobxoaMMOCTM KOHCYNbTaLMIo Y Npenogasarerns.

10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALIMA

10.1. OnucaHme nokasaresnien n KpuTepueB OLEHUBAHMUA KOMMETEeHLUN Ha pa3nUYHbIX 3Tanax ux
¢hopmupoBaHus, onucaHue LKan oueHMBaHUA

10.1.1. NMoka3aTenu oLeHMBaAHUA KOMNETEHLIMA Ha 3Tanax ux popmmpoBaHus

3. YMeeT cBA3aTb CTPOEHMe BellecTsa C
XUMUYECKMMWN CBOCTBaAMM aTOMOB "
MOJIEKYIT, @ TaKKe C XMMUYECKUMMU
CBOVCTBaAMM Pasfnn4yHbIX COeANHEHUN

4. YmeeT onpeaendatb NpUCyTCTBME
Pa3fiMyHbIX KIacCoB HEOPraHMYeCcKnX
COEOUHEHMNI NO KAa4eCTBEHHBbIM XMMUYECKM
peakuusm

Koa HanmeHoBaHue MpenctaBneHne
KOMMeTeHL MM . OLLEHOYHOro OLIEHOYHOro
lMokasaTenu oueHMBaHNS KOMNETEHLUI
(aTan ocBoeHus) cpencrtea cpenctea B ooHAe
OlK-2 (1, 2) 1. N3naraet 6a3oBble XMMUYECKNE 3aKOHbI U | 1. YCTHOe 1. MepeyeHsb
nmeeT NpeacTaBneHme 0 XMMUYeCcKnx cobecenoBaHune BOMPOCOB K
ABIEHUSAX 2. MNpaktuyeckast | ak3ameHy. (137
2. emoHcTpupyeT npyMeHeHne 6a30BbIX TMMNoBas 3agava BOMPOCOB)
XUMMYECKMX 3aKOHOB K peLleHuto 3agad 2. MNMpaktnyeckne
3. Nicnonb3syeT TeopeTuyeckue 3HaHus no TMMNOBbLIE 3afaun
XUMUK OIS pELLEHUS NPaKkTUYeCKMX 3agaav (30+30 3agauv)
4. MoxeT onpeaennTtb BO3MOXHOCTb
NPOTEKAHWUSI XMMUYECKNX PeaKLUi npu
3aflaHHbIX TEPMOOUHAMUYECKMX YCMOBUSX,
Nonb3ysiCb CNPaBOYHLIMU LaHHLIMU
OrK-3 (1, 2) 1. UmeeT npeacTaBneHne 0 CTpoeHuu 1. YcTHOE 1. MNepeyeHb
aTOMOB PasfNMNYHbIX ANIEMEHTOB cobecenoBaHue BOMPOCOB K
2. NoHnMaeT CBS3b CTPOEHUSI aToOMa C 2. MNpaktuyeckass | ak3ameHy. (137
NpUpPoaON XMMUYECKON CBA3N TMNoBas 3ajava BOMPOCOB)

2. Npaktnyeckne
TUMNOBbIE 3a4a4n
(30+30 3agauv)

10.1.2. OnucaHue WKan U KpUuTepueB oLeHNBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMN

KpuTepuu oueHnBaHnsa c)opMMpoOBaHHOCTU KOMMNETEHLUN

OueHka no
TpaanuNOHHOM
LKane

Kputepum oLieHnBaHna chopMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHune

[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; YCBOMIT OCHOBHYHO U 3HAKOM

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

OTNNYHO C AOMOSTHUTENbHOW NUTEpPaTypomr; MOXeT | MaTeMaTuyeckun annapat ans
0O BACHUTBL B3aMMOCBSI3b OCHOBHbIX peanu3auuu nnaHa peweHns 3agadu.
XMUMUYECKMX 3aKOHOB 1 UX 3HadeHune anga | Nony4mn npaBunbHbIA OTBET Y MOXET €ro
nocneaywouien npoeccnoHansHon WMHTEepnpeTUpoBaThb.
OeATenbHOCTU; NPOSIBNSET TBOPYECKNE
CNOCOBHOCTM U LUMPOKYIO 3PYAMLNIO B
ncnonb3oBaHuM y4ebHoro matepuana.
Obyuatowuncsa 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 He3HauuTernbHbIe NOrpeLIHOCTH NpU
OTBETax Ha BOMPOCHI 3K3aMEHALMOHHOIO | MPUMEHEHUN MaTeMaTUYeCcKoro annapara
6uneTta n JONONMHUTENbHBLIE BONPOCHI ONsl peanu3auunmn NnaHa peLleHnst 3agaqdn.
npenogasartens. Mony4unn npaBunbHLIA OTBET, HO

UCMbITbIBAET 3aTPYAHEHUSI C €ro
NHTepnpeTaunen.
Obyyvarowuincs nokasbiBaeT 3HaHUSA O6yyvatowuincst BHUKaET B CMbICI YCIOBUS
yyebHoro matepmana B MUHMMansHOM 3agayu, NOHUMAET NNlaH ee peLleHns,
obbeme; MoxXeT chopmynmpoBaTb OflHaKO, HEe MOXET B NOSIHON Mepe C
3aKOHbI XUMWW, NMOHATUS 1 MOMOLLbIO MaTEMaTUYeCKOro annapara
onpeaeneHusi, Ho Npu 3ToMm, Aonyckas peanu3oBaTb ee pelleHue. 3HaeT
yaoeneTsoputensHo | BOMbLIOE KONMYeCTBO pPasMepPHOCTU XMMUYECKNX BEMNNYUH.
HenpuHUMNnanbHbIX OLIMOOK; 3HAKOM C
OCHOBHOW NiMTEpaTypon; gonyckaet
CYyLLEeCTBEHHbIE OWNOBKM B OTBETE HA
3K3aMeHe, HO MOXET YCTPaHUTb UX Nog
PYyKOBOACTBOM NpenogasaTens.
Obyvarowuincsa He nmeeT goctatodHoro | OByvarowmninesa He MoxeT
YPOBHS 3HAHUS ANCLMNIINHBI, HE MOXET | NPOaHanu3MpoBaThb YCNoBME 3afauu,
chopMynnpoBaTb OCHOBHbIE 3aKOHbI HaMeTUTb NNaH ee peLleHnst NIoxo
XUMWM; NIIOXO 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 OLLMOKN U He

MOXET YCTPaHUTb UX Jaxe rnop
PYKOBOACTBOM MpernogaBaTtens.
MonbiTka cNUCbIBAHUS, UCMOMb30BaHUSA
Hepa3peLleHHbIX TEXHUYECKNX
YCTPOMCTB MNI Nonb3oBaHue
NoACKa3Kon Apyroro Yesoseka.

* CywjecmeeHHble owubku — HedocmamoyHasi 2riybuHa u 0co3HaHHOCMb omeema (Harpumep, cmydeHm He cMo2
npuMeHUMb meopemuyeckue 3HaHus Onsi 06bACHeHUS AeneHul, 0711 ycmaHO8eHUs MPUYUHHO-CIedCMeeHHbIX csi3el, CpasHeHuUs u
Knaccugukayuu sieneHul u m.o.).

* HecywjecmeeHHble owubKu — HerosHoma omeema (Harnpumep, ynyuieHue u3 guda Kkakoeo-nubo HexapakmepHoeo ¢hakma,
dononHeHus1 Npu onucaHuuU rpoyecca, se1eHus, 3akoHomepHocmel u m.0.); K HUM Mo2ym Oblmb OMHEeCeHbl 02080PKU, 00Ny U,eHHbIe
npu He8HUMamenbHoCmuU cmydeHma.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuarnbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepusyrLwme atanbl (popMUpoBaHus

KOMMeTeHUuun

10.2.1. NMepeyeHb BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBUM C YCTAHOBJIEHHbIMM 3TanaMmu
c¢hopMmupoBaHua KoMneTeHUUMn
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dopmynunpoBka BONPOCOB

n/n TEMbI

1 | OcHoBHble CBEEHMSA O CTPOEHMM aTOMa (CocTaB U pa3Mepbl aToma, 3apsiibl U Macchl 1
YyacTul, aToMHas Mmacca, u3oTonbl). PaBHoBecue cuctembl MukpodacTumy,. dakTopsl,
BMNMAIOLLME HA COCTOSIHME PaBHOBECMUSI.

2 | KeaHTOBO-MeEXaHMYeckass Mogenb  CTpoeHuss atoma. OcobeHHoCcTM  noBefeHus 1
MUKpOYacTumy

3 KBaHTOBbIE Uncna (rnmaBHoe, NOH6OYHOE, MAarHNTHOE M CMMHOBOE KBAHTOBbLIE YMCHa). 1

ATOMHbIe opGuTanu (hopmMbl M MPOCTPaHCTBEHHOE PaCMONoXeHWe, MPUYUHBI
CYLLIECTBOBaHMS PasfnYHbIX GOPM).

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

5 lMepuognyeckne CUCTEMblI 3NIEMEHTOB, Nepuoanyveckmn 3akoH. CTpoeHue Tabnuubl 2
MeHngeneeBa. CBA3b NOMOXEHUSA 3NeMEHTOB B cucteme MeHgeneeBa C UX XMMUYECKUMU
CBOWCTBaMM (S-, p-, d-, f- aneMeHThl).

6 BHelwHMI aHepreTu4eckmin ypoBeHb. BaneHTHOCTb 3f1ieMeHTOB rnaBHON 1 NOBOYHOM 2
noarpynn (BaneHTHble 3MEeKTPOHbI, CBA3b BAarliEHTHOCTU C XMMNYECKUMM CBONCTBaMM
anemeHToB). MeTannnMyHoCTb N HEMETaNNUYHOCTb CBONCTB (AHEPTUS MOHU3ALMM U
CPOACTBO K 9MEKTPOHY, 9NeKTPOoOTPULLATENBHOCTD).

7 | ObpasoBaHve npocTbiX Morekyn. KoBaneHTHas Xxumudeckas cBA3b (KXC). Tumbl KXC 3
(nondpHasa, HenonspHas, WOHHasA, MeTannuyeckas). XapakTepUCTUKM KOBaneHTHOW
XMMUWYECKON CBA3M (HanpaBneHHOCTb, HACKILL@eMOCTb, SHEPIUs, ANNHA, MONSPHOCTD)

8 | HanpaBneHHOCTb KOBaNeHTHOM XMMUYECKOW CBA3N (popMbl MepeKkpbiBaHWS aTOMHbIX 3
opbuTtanen, Tunbl NepekpblBaHWA: o-, 7-, &- NepekpbiBaHWs). OCHOBHblE MOHATUS O
mMexaHuaMax nepekpbiBaHna AO (MBC n MMO).

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

10 | Tunbl rm6pugunsaumm AO: sp-, sp?-, sps-, sp3d-, spid 2- ” ux ces3b ¢ hopmamu Monekyn 3
(nprMepbl 06pa3oBaHUs pasnnMyHbIX OpPM MOTEKyn).

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

12 | Meton  MOnekynsipHbiXx  opbuTanen: npuyMHbl  00pas3oBaHMsS  CBA3bIBAKOLWEN U 3

paspbixngwowen opbuTtanen, pacnonoxeHne MO no sHeprusm. KpaTHocTb cBsi3un. Npumepsbl
obpaszoBaHusa monekyn Oz u NO.

13 | MexaHusmbl nepekpbiBaHus AO: MMO 1 MBC npeumyLiectBa U HeAOCTaTkU Ha npumepe 3
obpasoBaHua monekyn Oz (QokasaTb Hanuuve napamarHuUTHbIX CBOWCTB), Hao* (gokasaTb
BO3MOXHOCTb obpasoBaHusa 4yacTtuubl), CO (nokasaTb KpaTHOCTb CBSA3N U OBBACHUTL
NPOYHOCTb Monekynbl). MonNsapHOCTL M HenoNApHOCTbL Monekyn (Ha npumepe MBC).

14 | Teopusa rubpugmsauuun. Bugbl rmbpugmsauuun. CBA3b reomeTpuv MOMeEKyn € TUNOM 3
rmbpugusavun. Npumepbl MONEKYN € pasnuyHbIMU TMNaMmn rmépuansaumu.
15 | Tunbl B3aumMopencTBMa Monekyn: cunbl BaH-paep-Baanbca, BogopogHas cBsasb, [OA 3

B3aMMoZencTBusl (MPOYHOCTb CBSA3M U paccTosiHue mexay vactvuamu). CBAsb pasnuyHbIX
TUMOB MEXMOJEKYIISIPHOIO B3aMMOAEVICTBUS C arperatHbIM COCTOSIHMEM BELLeCcTBa.

16 | Cunbl BaH-gep-Baanbca (opueHTauMOHHbLIE, OUCMNEPCUMOHHBIE, WHOYKLUMOHHBIE W CWIbl 3
oTTankmeBaHusl). [a3oobpasHble BewecTBa: OCODOEHHOCTM WX CBOWCTB, SHEprus
B3aMMOAENCTBUS 4YacTul, MOHATUE “vMaeanbHbld ras”, agauTMBHOCTb, MapuManbHoe
nasneHne. CoCTosiHNE Nnasmsbl.

17 | BogopogHble CBSA3M  (MEXMOIEKYNSApPHbIE,  BHYTPUMOSEKYNSIPHbIE, CUMMMETPUYHBbIE, 3
aCMMMETPUYHbIE; SHEPTUS B3aMMOAEWCTBUS YacTul, U paccTosiHne). XXuakocTu: NMOHATUS
“nabunbHOCTb, accoumnaTsbl”. 2KNgKoKpnuctannmyeckoe CoCTosIHNE.

18 | [loHopHo-aKkuenTopHble B3anmogencteus. OOpaszoBaHME KOMMMEKCHbIX COEAUHEHUN. 3
MoHATNa: “kOOpAMHALMOHHOE 4UCrOo, KOoMMnekcoobpasoBaTenb, NuUraHAbl, BHYTPEHHASA U
BHELLHSAS cdpepsbl, 3apsa KoMmnnekca u KomnnekcoobpasoBaTensi, KOHCTaHTa HECTONKOCTK”.

19 | TBepaoe coOCTOsiHME BeLLEeCTBa (XapakTep MEeXMOMEKYNsPHbIX XUMUYECKUX CBSA3EHN, 3
3Heprus n pacctosiHne). AMopdHble 1 KpucTannuyeckue BellectBa (MX OCOBEHHOCTU U
CBOWNCTBa, WHTepBanbl TemnepaTypHbIX NEPexofoB U TemnepaTypbl KuneHwus). [NoHaTus
onwkHero 1 ganbHero nopsgka. MIsaotponnsa n aHM3oTponusa CBOMCTB.

20 | CtpoeHue kpuctanna. OnemMeHTapHas siyenka U ee xapaktepuctuku. Kpucrtannuyeckas 3
pelueTka U ee OCHOBHble hopMbl (POpPMbI MAOTHENLWEN YNakoBKK). TUMbl KpUCTANIMYECKUX
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. JHepreTmyeckun 3dekT peakumu, Buabl 3SHEpPreTudeckux 3gpdekToB wu
NPUYMHBI X BO3HMKHOBEHMS.

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

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

24 | TennoBble 3PEKTbI PA3NIUYHBIX TUMOB XUMUYECKUX NPEBPALLEHNA: XMMUYECKOW peakumm 4

B3aUMOOEWNCTBUSA MPOCTbIX BELIECTB, CIOXHOM XMMUYECKOW peakuuu, peakumn ¢pasoBoro
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
TepmopgunHammyeckast BeposiTHocTb (W). CamMonpom3BOSibHOCTb MPOTEKAHUSA rasodasHbixX
peakumi (3Hak SHTponun). PacdyeT M3MEHEeHUs 3JHTpOnMuM reTepodasHbiX XUMUYECKMX
npoLeccoB

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

29 | YpaBHeHne [wmnbb6ca. YcnoBusi CamMOMNpPOM3BOSIBHOIO MPOTEKAHUS 3K30TEPMMUYECKUX U 4
3HOOTEPMUYECKUX NpoLeccoB. PacyeT 3HayeHnss AG XMMUYECKOW peakLmu.
30 | Xumudeckas kmHeTuka. [OHATME CKOPOCTM MPSAMON M OOpPaTHOM XMMMUYECKUX peakuui 5

(cpegHsist M MrHOBEHHast CKOpocCTb). dakTopbl, BMMSAIOLIME HA CKOPOCTb XUMWYECKMX
peakumin. CKOPOCTb FOMOrEHHbIX U FeTEPOrEHHbIX XMMUYECKNX NPOLECCOB.

31 | BriMsiHMe KOHUEHTpauun peareHTOB Ha CKOPOCTb MPOTEKaHWUS XUMUYECKUX peakumi. 3akoH 5
Jencrayowmnx macc. MonekynsapHoOCTb U NOPSAOK XMMUYECKOW peakLmu.

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

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

BonbumaHa (YMCNO aKkTMBHBIX B3aMMOAEWCTBMI 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
aKTMBaLuMmM Mo M3BECTHbIM 3HAYEHUSIM KOHCTAHT CKOPOCTEW NpWU 3afaHHbIX TemnepaTtypax
(3HaYeHWs BHEepPrum akTMBaL MU pasnnYHbIX NPOLLECCOB).

36 | Xumudeckoe paBHoBecune. CkopocTb obpaTumon Xumuyeckon peakumum. KoHcTaHTa 6
paBHOBeCUS ra3odasHbIX, reTepOreHHbIX U TOMOreHHbIX NpoueccoB. Bo3amoxHble 3HayeHus
KOHCTaHT paBHOBECKS W YCITOBMS 0OPaTUMOCTU XMMUYECKMUX PeaKL .

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 WU UCTUHHbIE 7
pacTtBopbl. [MOHATME KOMMOMAHBLIX CUCTEM W KnAeanbHbIX PaCTBOPOB. XapaKTepUCTUKU
XNOKNUX pacTBOPOB

39 | XapaKkTepuCTUKM XUOKUX pacTBOPOB (KOHLEHTPaLWs: Cnocobbl BbipaXKeHUs:; 7
pPacTBOPUMOCTb, NOHSATUSA: HACLILLEHHbIE, NePEeChILLEHHbIE 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 BoAopoda 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 MasiopacTBOPUMbIX CONen u3s
3Ha4eHun MNP

47 | Tmpgponua (MOHHO-06MeHHbIe peakuun). Tunbl rMaponm3a. KoHcTaHTa rugponmsa, ee cBasb 11
C KOHCTaHTaMM KUCIOTHOCTM W OCHOBHOCTW, cCTeneHb rugponusa. OnpegenexHve
KUCIOTHOCTM cpedbl Npu rugponuse. M'aponms 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 W
BOCCTaHOBUTENMW: NpoLecchl nepeaayun anekTpoHos. MeTtoa nonypeakuui.

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

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 ABONCTBEHHOCTLIO (Npumepbl | 13,14
OBP ¢ paccTtaHoBKOM KO3 PULMEHTOB METOLOM NONypeaKkuuin)

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

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

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

59 | CtaHgapTHbIM BOAOPOAHbIN anekTpod. CTaHa4apTHbIN 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 KMCNOTHOCTM cpepbl.

62 | OnpefeneHue HanpaBneHUs NPOTeKaHUsi OKUCITUTENbHO-BOCCTAHOBUTENMbHbLIX peaKLmn. 17

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

64 | flBneHue nonsipusaumnn. SNEKTPoNu3 pacniaBoB Coren U KOHLEHTPUPOBaHHbIX 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 | DnekTtpoxmmmnyeckas obpaboTka MeTansoB (MPOLECcC BbINIaBKu). 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), NonyYeHne ranioreHoB. 21
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80 | ManoreHoBogopodbl M nx conv. KUCNoOTHbLIE M BOCCTAHOBUTENbHBIE CBOWCTBA (MPUMEPDI). 21

81 | Okenabl xnopa. CtpoeHus okcupgos xnopa (1) n (IV), peakumm ancnponopLmMoHUpOBaHUS 21
(ctpoenne C102~ xnopwui- n C10s~ 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 (MOBapeHHasi Coflb, XJIOp, TUMOXMOPUTHI). 21
OnemeHTbl VIII - A rmaBHOM nogrpynnebl.

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, XUMUYECKNe CBOMCTBA, NpupodHble 22
ucTouHMKM). Boga v nepokcua Bogopoda (OCOGEHHOCTU CTPOEHUS, MpUMEHeHue 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, nony4eHme 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 Cynbcuabl, cepoyrnepod, nonucynbuabl (CTPOEHME, XUMUYECKME CBOWCTBaA 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, X CTPOEHUE, XUMUYECKMUE CBONCTBA, 22
NPVYMEHEHNE U MOSTyYeHME.

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

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

94 Avmmuak. Peakunm npucoeguHeHusi, 3aMmeLLeHmns, KOMMIeKcoobpa3oBaHusl, OKUCIIUTENTbHO- 23
BOCCT@HOBMWTESbHBIE pPEeaKLU.

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 (NonyydeHne B NPOMBILLIIEHHOCTU, B NabopaTopHbIX YCIOBUSIX, 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
XapaKTePUCTUKN N XMMUYECKME CBONCTBA).

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

101 | AsoTHas kucnoTta (6e3BogHas asoTHasd KUCMOTa, KOHUEHTpPUpOBaHHas, pasbaBneHHas, ee 23
OKUCTUTESbHbIE 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: pocopuctas, ochopHoBaTucTast, NonNndochopHbIE KUCNOTbI, X 23
CTPOEHME N CBOWCTBA.

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

109 | MbiwbsiK, cypbMa, BUCMYT (XapaKTepPUCTUKUN, MPUMEHEHMNE U XMMUYECKMEe CBONCTBA). 23
110 | OnemeHThl IV - A rmaBHor nogrpynnel (06Lasi XxapakTepucTuka 1 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 CUMMKaTbl (CTEKNa). 25
117 | OnemeHTbl Nogrpynnbl repMaHus (XMMn4eckme CBOMCTBa Of10Ba U 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 CBUHLA).

120 | p- anemeHTbl (anemeHThl Il - VIII nogrpynn, nonoxeHue B Tabnuue MeHaeneesa, 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 coeguHeHusi, 0CoBEHHOCTH nony4eHua
pegkKmnx aNnnemMeHToB, COJ1M NOJIMBaANIEHTHbLIX MeTallJi1oB (FI/ID,pOJ'II/IS).

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, XMM1U4YecKkne 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 OKUCIIUTENM B XUMMYECKUX peakuumsx (CocTaB XpOMOBOW 27
cmecu). Conv ANXpOMOBOM M XPOMOBOW KUCIOT, OCODEHHOCTM X MNOBEAEHUS B LLLENTOYHOM U
KMCrown cpegax.

128 | OnemeHTbl  Mmoarpynnbl  MapraHua  obwas  xapakTepucTuka, MNpUMEHEHME B 27
NMPOMBILLMIEHHOCTW, XMMUYECKMe CcoeauHeHUs (TeXHeUWn, 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 KUCINOW cpeaax.

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

131 | Onementbl VIII - B noagrpynnel. CemenctBo >xenesa. [MnatuHoBble meTannbl. Ob6uias 27
XapaKTepUCTUKa 3N1eMeHTOB (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. Okeuabl U ruapokenapl
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 XMMuUyeckne CBOWCTBA, NPUMEHEHWe (chnnaBbl 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 | MNMnatnHoBbIE MeTanmbl (XMMUYECKMe CBOMCTBA U NMPUMEHEHNE). 27

10.2.2. BapuaHT TUNoBbIX 3agay, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBJIEHHbLIMU 3Tanamu
¢hopMmupoBaHna KOMNeTeHUUN

Ne Ycnosusa TMNoBbIX 3agau

. OtBeT
n/n (3agau, KelncoB)
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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 | 1o Tuny nocnegHero 3anosiIHAEMOro 3MEeKTPOHHOro MOOYPOBHSA —
CEMENCTBY  3IIEMEHTOB  OH | 3TO pP-3MNeMeHT. JMEeKTPOHHble aHanorn — Bce 3anemeHTbl VA
oTHocuTca?  Hasoeute  ero | rpynnbi: N, P, Sb, Bi
9NEKTPOHHbIE aHanoru.

2 | Tema 2. [Jokaxute, 4yto Ana | Heob6xoamMmo 3anucaTb 3MeKTPOHHbIE KOHUrypauumn SneMeHToB
3NeMeEHTOB A rpynnel | AaHHOW NoAarpynmbi:
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 OOWH 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 HEOOBXOAMMOCTU B rnbpuaunsauinm:
TPU HeCcnapeHHbIX 3NeKTpOHa B aTOMe a3oTa U TPU HeCnapeHHbIX
3NeKTpoHa Yy Tpex
aToMOB  BOAopoAa
s obecneunsatoT
obpasoBaHue Tpex
p (>0 o-cesizeil. OgHako B
3TOM cnyyae
p (O BalneHTHbIN yron
ormkeH 6bin ObITb
» O 500
, MOCKONbKY p-
opbuTtanu, Npy y4yactnm KoTopbIX MPoUcxoguT obpasoBaHne 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 CHa npu Tom e sp® Tune rmbpuamsaunm obbsicHaeTcs
Hanuuvem 6onee CUMbHOrO OTTanNKMBaHUA Mexay rmbpuaHom
opbuTanblo C HEenoaenéHHOW JrIeKTPOHHOW MNapon u  Tpewms
ocTanbHbiMW. B pesynbTate Takoro oTTankmBaHWs Morekyna
aMMMaka uvMeeT nuMpamMuganbHoe CTpoeHue  (TpeyrofnbHas
nMpamuga) W SBMASETCH MNOMAPHOW. Takke 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

obpasoBaHus ( AH]EJ 203)

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

Tema 4,

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

AHZs=  (AHD o0 (H00k)  +  AHY o (SOx(r)) -
(AHY Jgg (H2S(r)) + 1% AHP o0 (02)(1) =
= (-286,0 - 297,0) — (-20,17 — 1% -0) = —562, 8 (k)

OTcioga TepMOXMMMYECKOe ypaBHeHNe peakummn byaeT nvmeTb BUA;
H2S(r.)+ 17202 = H2O(k.) + SO2(r.); AHgaz -562,8 k[x <
0, peakums ak3oTepmumyeckas
Otser: AHY;=-562,8 Kl

peakumn. Onpegenute  Tvn

peakumu: 9K30- unu

9HOoTEPMUYECKaS.

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

n3MeHeHune cBobogHon | CornacHo 3akoHy [Mecca,

3Heprum [unbbca B peakuunn 0 - 0 0 _
ropeH/s cepoBOAOPOAa AGaa,zgs (AGf, s9g (H200k.)) + AGf’ 20g (S02(T)))
HeS(r.)+ 17202 = H200k) + | (AG? o (H2S(r)) + 1% AG? . O2)(r)) =

SO2(r.), ecnn WM3BECTHO, 4TO : '

N3MeHeHUs! cBo6OgHO =(-237,24 - 300,2) - (-33,8 - 1%2 -0) = 503, 67 (k[x)

3Heprum [mbcca obpasoBaHus

(AG?ZQS) BELEeCTB A/
H2S(r.), H200k.) wn SO2(r.)

paBHbl COOTBETCTBEHHO -33,8
kx/monb, —237,24 kx/monb,
-300,2 k[x/monb. Onpegenute
BO3MOXXHOCTb
CaMOonpPOUn3BOSIbHOIO
NpoTeKaHNa [OaHHOW peakuuu
npwv CTaHAAPTHbLIX YCITOBUSAX.

OTclopa AGga = 503,67 kx < 0, peakumss MoxeT
npoTekaTb CaMOMPOM3BOSIEHO B NPSIMOM HanpaBfieHUN.

otser: AGY; = 503,67 kil

Tema 5. KakoBa cKopoCTb
peakuun npeBpaLyeHns
N204<>2NO2, npu 127°C nu

pasneHmm 480 mm pT.CT., ecnu
ko = 1,9-10%c¢?!, Ea = 82
k[>x/Mmonb.

1) lnsa pelieHus 3agavym He0O6X04MM NepeBo eANHNL, N3MEPEHUS
B cuctemy CU. T =127 + 273 = 400 K; 480 mm.pT.CT =
480-101300/760 = 63979 lNa; R = 8,3 x/monb-K.

2) Pac4eT KoHUeHTpaLumu razoobpasHbiX BellecTB Be4eTCs no
ypaBHeHuto: P-V = m/M-R-T, rae m/M-V = Cv — monsipHasi
KoHueHTpaumn N204. CnegosatenbHo, Cv = P/IR'T =
63979/8,3-400 = 19,3 monb/n.

-

—> —
k _ k e—EA/RT
3) Oanee, no ypaBHeHUto AppeHunyca, — Ro*
paccuynTaem KOHCTaHTy CKOPOCTM NPSMON peakLmu:

K —19.10tL. 5 7~ 82000/(8,3400)

1.

4) PacyeT CKOpPOCTM peakLun BbINMOSTHUM, COTNTACHO 3aKOHY
- -

=1,9-10%'1,87-1011 = 3,55 ¢

peiicteytowmx mace: Y K- Cn,0, =3,55-19,3 =685
Monb/n-c.
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7. | Tema 5. BO CKONbKO pa3 Hy>XHO | —
YMEHbBLUMTb KOHLIEHTPALMIO >1) Bce BellecTBa B peakLmm — ra3006p?3Hble, HO KOHLUEHTpauus
okcvpa asoTa (1) B peakumm: KMCNOPOAa BO3AYXa B YCIOBUSAX OTKPLITO CACTEMbI MpaKTUHeCKM
2NO + Oz(eosapg <> 2NO2, HEe MeHsieTcs, Mo3TOMY pacqu_> cn<_o)pocw| NpsiMoO  peakumm
4TOObI CKOPOCTbL peakLuu COOTBETCTBYET YpPaBHEHMIO: >=k - (Cno)®. 2) Bblpasum
yMeHbluMnack B 2 pasa (H.y.). | koHueHTpaumio NO mocrne nameHeHusi, kak Cno' = CnolX, TaK Mbl
elle He 3HaeMm, BO CKOMbKO OHa YyMeHbluMnacb (B X pas). 3)
- >
CKOpOCTb peakuuu Mocrne U3MEHEHUs KOHUEeHTpaumn: >= k
—
(Cno)2= k- (Cno/x)?. 4) N3BECTHO, YTO CKOPOCTb YMEHbLUMNACH B
- —
2 pasa, noatomy S= $2, NpuM 3TOM KOHCTaHTa CKOPOCTU
HensmeHHa. 5) Bblpasve OTHOLIEHWE CKOPOCTEN, nonayyuum: 2 = /* =
(Cno)(Cnofx)? = X2 (Gno)%/(Gno)?, oTkyada x = 212 = 1 41,

8 | Tema 6. Bblumcnnte | MNockonbKy HET AaHHBLIX O KOHLIEHTpaLMn NpoaykTa nepeq Havarnom
HayarnbHble KOHLlEHTpauun | peakumm, TO MOXHO CYMTaTb, YTO €ro UCXOAHAasl KOHUEHTpauus
MOJIEKYNSIPHOMO xnopa n | paBHa 0 monb/m.
okcuaa yrnepoga (ll), a Takke
KOHCTaHTy paBHOBECUs, €CNu BELLECTBO C AC [...]
pPaBHOBECHbIE  KOHLEHTpaLWM: CcO [..]+AC | 15 0,3
[Cl2] = 0,3 monb/n; [CO] = 0,2 Cl [.J+AC | 15| 0,2
mone/n; [COCIz] = 1,5 monb/n. COCl, 0,0 1,5 1,5

CO + Cl2 < COClz.
KoHueHTpaLuma npopearMpoBaBLUMX BELLECTB AN AaHHOW peakumm
paBHa paBHoBecHOM KoHueHTpauun [COCI2], cnegoBaTtensHo,
UCXOAHble KOHLUeHTpauuu (Monb/n) paBHbl: [COluex = 0,2 + 1,5 =
1,7; [Cl]uex=0,3+1,5=1,8.
OrtBer: 25.

9 | Tema 7. Ckonbko no Macce Ona Ttoro u4tobbl paccuuMTaTb Maccy pacTBOPEHHOro
HY)KHO B3ATb €OKOro Kanu W | BelecTBa HeobxoAMMoO onpefenutb Maccy pacTBopa 4vepes3 ero
BOAbl, YTOObI NPUroTOBUTL 75 N | NIIOTHOCTb M 06BbEM, Y4MTbIBass HEOOXOOUMOCTL NepeBoda eaAnHuL
12%-Horo pacTBopa Cc | obbema M3 JNUTPOB B MWIIUIUTPbI, MOCKOIbKY 3HadeHue
nnoTtHoctbto = 1,1 r/Mn. | NANOTHOCTU AaHo B /M
Onpepenvte ero  MOMSAPHYK | Mppa =P - Vppa = 75103 - 1,1 = 82,5-103 (r).

KOHLEeHTpaLMmio. M3 dopmynbl ana pacyetra MacCOBOWM [ONW pPacTBOPEHHOro
BellecTBa B pactBope - 100% BbIpasuM Mpacme.s-6a:
Mpacme.eea = = =9,9-103 (r) = 9,9 (kr)
M(H20) = Mp-pa - Mpacme.e-ea = 82,5108 — 9,9-10% = 72,6-108 (r) = 72,6
(kr)
6) [Ona pacyeta MONSAPHOM  KOHUEHTpauun  UCMNOMb3yeMm
BbolpaxeHue: Cuy = K BenuyuHy monspHon maccel M(KOH) = 56
r/mone.
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 MOHHasA cuna pacTeopa 0,08M 0,08M 2x0,08M

N akTnBHoCTb noHos B 0,08 M HCI — H* + CI-

pactBope CaClz, cogepxallem, 0,06M 0,06M 0,06M

kpome Toro, 0,06 M HCI. p=3C,q +Cyy =3-0,08+0,06=0,3

2 I
Onsa Ca?* gy = 2052403 _ -0,71; y=0,19

1+\/ﬁ -

gy = - 051403
1+40,3

a.. =0,08-0,19 =1,5-10" monb/n

Ona HY, CI =-0,18; y=0,67

a, =0,06-0,67 =4-10 monb/n

a,. =(0,08-2+0,06)-0,67 =1,4-10" monb/n

11 | Tema 9. Bblumcnutb NH4OH = NH4* + OH-
KOHUEeHTpaumio noHos [H*] n a
0,1 M pactBopa rugpokcuaa [NH;]1-[OH]
aMMOHWUs, KOHCTaHTa A= [NH,OH]
Anccounaumn kotoporo  Kn = M3 ypaBHeHWs guccouvaunm cnegyert:
. -5 [o] .
175107 npu (25°C). [NHe1=[OH];  [NH{OH] = C rion -[OH;
-12
K, :—[OH ] ; Cuor = 01 ~>100,
Cyon —[OH'] K, 1,75-10°
-12
cneposatensHo, K| :[(C:)L];

NH,OH
[OH_] = \/Kn .CNHéoH = \/1:75'1075 -0,1=1,32 - 103 monb/n,
[H*] = 1014/ [OH] = 7,6 - 10712 monb/n.
[OH] 1,32.10°
a= =
C 10

NH,OH

=1,32-1072.
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12

Tema 10.
pactBopuMocTb CaSOs. Bo
CKOMbKO  pa3  yBemnu4yuTCA
pactBopuMocTb CaSOs nocne
pobasneHus K 1 n
HacblweHHoro pacteopa 0,01
Morb K2SO4?

Bbluncnntb

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

rnP
S:

caso,

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 pacTtBopMMocTb B Boge K2SOs (S, = 102 monb/n)

Slojy

3HauuTensHo 6Gonblue, vem  pactBopumocTb CaSOs (S'so: =
4,89-103 monb/n), TO 3HAYEHNeM nocnegHelr MOXHO NpeHebpeyb.

MNP = S'+0,01
-5
24107 2,4-10"°monb/n.
0,01
-3
S _48910° 4 iaa
S 24-10

PactBopumocTts CaS0O4 B 0,01 M K2SO4 MeHbLUE, 4EM B BOAE.

C YYETOM MOHHOU CUJIbI.
Onpenenum noHHyto cuny pacteopa K2SOa4
p=3C=0,03; y,. =V, =055

MNP = S0,55-(S+0,01)-0,55

-5
[ % =8-10"monb/n.
-3
% = % = 0,6 pasa.

Ecnn yuutbiBaTb yBenuueHve obulero Konuyectsa WOHOB B
pacTBope 3a CYET BBefAeHus conu KaSOs4 U yBeNuYeHue 3a CHET
3TOro MOHHOW Cunbl pacTBOpa, TO PAaCTBOPUMOCTL COSM HECKOJbKO
yBennunBaeTcs.
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13 | Tema 11. Hanucatb ypaBHeHusi | FnaponmM3 MHoro3apsifHbIX 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 nNpu CTaHOAPTHLIX YCMOBUSIX MPOTEKaeT U
rMaponm3 MHOro3apsiiHbIX aHMOHOB:
SO% + H20 < HSO,+ OH
U1 B MOJIEKYNSIPHOM BUAE:
K2S03 + H20 < KHSOs + KOH.
Twvn rmaponnsa 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 yrnpoLwéHHon 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, .
AgNO:s. K. = - = —=2-10
[Ag'] 5-10
[Ag+] = CAgNo3 - [AgOH],
[AgOH] = [H"]
+12
K, :Lzz.;m*ﬂ
CAgNo3 - [H ]
OtHoweHune C, , /K-> 100, cnenosatensHo
[H7= K -C,p0o, =4,5-107 monb/n,
pH=-1Ig(4,5-107) =6,3.
h= K. /C,0 =45 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  aMneMeHTa. | a peakuusi, NpoTekawwas B I3TOM rarlbBaHUYECKOM 3MEMEHTE,
CocraButb CXeMy | sanucbiBaeTcs:
ranbBaHN4YeCcKoro dnemMeHTa, | Ha aHoAae: 7Zn% — 2e- = Zn2t 1
HanucaTb ypaBHEHUs peakuun, Ha KaToge: Cu?t+2e = Cud | 1
npoTekawLlMx Ha Katode W I
aHofe n CyMMapHOe | cymmapHasi: Zn® + Cu?* = Zn2++ CUO.
ypaBHEHUE 3TUX MPOLIECCOB. Cxema ranbBaHMYeECKOro aremMeHTa MOXeT ObiTb cocTaBreHa
cnegyromum 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 Afsl 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) BbiBO4: 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 —3KH2PO4 + 5PH3
PNa 18.03.02, B1.5.09 O6Lan 1 HeopraHnyeckas XMmus CtpaHuua 24 u3 25




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 o6Gyuyalwolerocas K caade 3K3amMeHa WM nopsanoK nUKBugauuu
aKajeMu4eckon 3alomKEeHHOCTH

lMonoxeHne o npoBedeHNN TeKyllero KOHTPOJiA ycneBaeMoCTU U HpOMe)KyTOHHOVI arrecrtauum

obyuatouxcs
10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUNIIMHE

YCTHada | X NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHUE nHas*

10.3.3. Oco6eHHOCTU NpOBeAeHUA IK3aMeHa

Bo3amoxHocTb  nonb3oBaTbcA  [lepuogmveckon  T1abnumuen  anemenToB  [.M.MeHgeneesa,
CMpaBOYHbIMK TabnuuamyM pacTBOPUMOCTM, KOHCTAHT Auccoumaumm cnabbiX 3NeKTpOsivToB,
NPOM3BEOEHUA  PacTBOPUMOCTM, CTaHOAPTHbIX  SNEKTPOAHbIX  MOTEeHUMarnoB, CTaHAAPTHbIX
TepPMOANHAMUYECKNX BENUYMH, KanbKyNsTOPOM;

Bpems Ha noAroToBKy OTBeTa Ha ak3aMeHe 45 MUHYT.
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