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IHosicHuTeAbHAS 3alIUCKA
Kypc «XumMust 2eMeHTOBY npeHa3HaueH As yyanmxcs 11-X kinaccoB u paccunTal Ha 68 dacoB (2
yaca B HeZIeqo ). M3ydeHne maHHOTo Kypca MO3BOJIUT YYalliMCs Ha 3aKITIOYNTEIFHOM dTare o0ydeHHs B
CpeHel MIKoJie YrIIyOUTh M CHCTEMAaTH3MUPOBAaTh 3HAHUS IO HEOPTaHWYECKOH XUMHUH: OCHOBHBIE
TIOHSTHS Y 3aKOHBI XMMHUH SJIEMEHTOB U MX BayKHEHIINX coequHeHuit. [Iporpamma kypca Bitodaer 5
TEeM: XUMUYIECKHI SIIEMEHT, OCHOBHBIE 3aKOHBI, HeMeTalutbl IV A-VIIA rpynn u ux coeiMHEHUS, METaIIIBI

IA-111A u ux coenuHEeHNs, METAILTBI MTOOOYHBIX TToArpymi. OCBOEHUE TaHHOTO Kypca CliocoOCTBYeT
(dopMHupOBaHHIO yueOHO-TI03HABATEIFHON, KOMMYHUKATUBHON M MHPOPMAIIMOHHON KOMIIETEHTHOCTH
yuamumxcs.

Henp xypca:

e cucTeMaTH3alMs U yriIyOJeHne 3HAHUH yJalluxcss HeOPraHUUECKOW XUMHUH
®  UHTErpanus XUMUYCCKUX, MATEMAaTHUECKUX U (U3NYCCKUX 3HAHUH, a TAK)KE 3HAHUN 1 YMCHHI B
001acTi HHPOPMAIIMOHHBIX TEXHOJIOTUN B 00yYCHUH XHUMHUH.

3agauu Kypca:

1. yrmyOuTh 3HaHUS yJaIIUXCs [0 HEOPTAHMYECKOW XHUMHUU;

2. IPOJOIDKATH (POPMUPOBAHIE HA KOHKPETHOM yU4eOHOM MaTepHalie yMEHUI: CpaBHUBATD,
AHAJIU3UPOBATh, COIMMOCTABJIATH, BBIYWICHATh CYIIECTBCHHOC, CBA3HO, 'PAMOTHO U JOKA3aTCIIbHO U3JIaraTb
y4eOHBIH MaTepual
3.caMOCTOSTENFHO MTPUMEHSTh, IOTIOTHITh U CUCTEMATH3UPOBAThH 3HAHUS
4. pa3BUTh MHTEPEC K H3YUYECHHIO XUMHUH JUIsI OCO3HAHHOTO BBIOOpa mpodeccuu
VYuamuecss 1OJKHEI 3HATD:

o  DOpMBI CYIIECTBOBAHUS XUMHUIECKHUX IJIEMEHTOB

e 3HATH OOIIME W CHeNU(HIECKAE XUMUIECKIE CBOMCTBA TPOCTHIX BENIECTB-METAIJIOB U
HEMETAJUIOB U MX COEMHEHUI

o CHOCO6LI IMOJIy4YCHUA U NPUMEHCHUEC MCTAJJIOB U HEMETAJUIOB U UX COCZ[HHGHHP'I

o KauCCTBCHHBIC PCAKIIMHN HAa KATUOHBI U AaHUOHBI

VYuaiuecs 10KHbI YMETb:

o BBIYUCIATH OTHOCUTCIIBHBIC ATOMHBIC MACChI 110 U30TOIMTHOMY COCTaBy, KOJIMYECTBO MOJICKYJIT U
aTOMOB B BEILIECTBE

®  XapaKTepu30BaTh: S, p M d-3JIeMeHTHI 110 uX nonoxennto B [lepuoanueckoii cucreme J[.U.
Menpeneena;

e 3HATH OOINME W CHeNU(HUECKNe XUMUIECKIE CBOMCTBA IPOCTHIX BENIECTB-METAIJIOB U
HEMETAJUIOB U X COSAMHEHUH

o O6BHCHHTL 3aBUCHUMOCTh CBOMCTB XMMHUUYECKHUX DJIEMEHTOB U MX COeI[I/IHeHI/Iﬁ OT ITOJIOKCHUSA
3JeMeHTa B nepuoaunydeckoii cucreme .M. Menneneena;

®  OCYIIECTBISITh CXEMBI MPEBPAIEHI HAa TEHETHYECKYIO CBS3b METAIUIOB U HEMETAJLIIOB

®  TIPOBOJUTH IKCIIEPUMEHT 10 TTOTYYSHHUIO M PACITIO3HABAHUIO BAKHEUIITNX HEOPTaHUIECKUX
BEIIECTB C y4ETOM NPHUOOPETEHHBIX 3HAHUK O MpaBWIIaX 0€30MacHOil paboTHI C BElIeCTBAMH B
nabopaTopuu U B OBITY

o Pemarn PaCUYCTHLBIC 3a1a4i Ha OCHOBHELIC 3aKOHbI XUMHHU U SKCIICPUMCHTAJIbHBIC 3a/la4n

Tema 3ansTHS Copepxanue
Temal Xummudeckmnii rjieMeHT 8 yaca
1 ®dopmel cyriecTBOBaHUS XUMHUECKUAX [loHsATHE XMMHUYECKOI0 JIECMCHTA, ATOMEIL,
3JIEMEHTOB MOJICKYJIBI, IPOCTHIE M CIIOJKHBIC BEIIECTRA
2 OTHOCI/ITCHBHI)IC aATOMHAaA U Macca aToMa, aTOMHas1 €IMHHIA MaCChl, ITIOCTOAHHAA
MOJIEKYJIIPHAsi MACChI ABoraaipo, OTHOCUTENIbHBIE aTOMHAS U

MOJICKYJIApHAad MAacCChl, MOJIApHAaA MaccCa, KOJIMYCCTBO
BEIIECTBA, BBIYMCIICHUE KOJTMYCCTBA MOJICKYJT U
aTOMOB B B€IICCTBEC

3 Pa3zHOBHUIHOCTY HYKITHIOB U3zoTorel, n300apsl, H30TOHBI, H30MEPHI,
BBEIYMCJIEHNE OTHOCUTEILHON aTOMHOM 110
HM30TOIMHOMY COCTaBY

4 ﬂ,[[epHBIe pCakuun HCKYCCTBGHHBIfI CHHTEC3 XUMHWYCCKHX DJICMCHTOB,




anb(a , 6eTa ¥ MO3UTPOHHBIN pacHa, SIMEKTPOHHBIH
3axBart, IEpHOJ Holypacnajga

5 CocTosiHHAE IIEKTPOHOB B aTOME

KBanToBrIe unciia

6 Ilepuon nonypacnana

Pemenue 3aga4 Ha nepros noyrypacnaia

7 DneKTpoHHBIE KOH(PUTYypaluu aTOMOB

[TpuHIMITE 3a1IOJTHEHUS] SIEKTPOHAMHU OpOUTAJICH.

8 Ctpoenne aTomMa 1 IeprUOIuIeCKast
CHCTEMa DJIEMEHTOB

DU3NYECKUI CMBICI IEPUOJUUECKON CUCTEMBI

Tema 2 OcHOBHBIE 3aKOHBI XUMHH 74Yaca

9 3akOH IOCTOSHCTBA COCTaBa BCIICCTBA

10 3akoH cOXpaHEHHUs MacChl BEIIECTBA

11 3akon ABoraapo ¥ CICACTBHUS U3 3aKOHA

12 Pemenne 3aga4 Ha BEIBOJ OPMYTT
BEILIECTB

13-16 Pemenue 3a1a4 Ha aTOMUCTUKY

Pemenue 3a7ad Ha 3aKOH MTOCTOSTHCTBA COCTaBa
BEIIECTBA, COXPAHEHUs MACChl BELLIECTBA.
[TocTostHHass ABoragpo, HOpMaibHbIE YCIIOBUS,
3aKO0H ABOTAJPO U CIEJCTBUS U3 3aK0HA. Pemenne
3a/1ay Ha aTOMUCTUKY

Tema3Hemeraibl 284acoB

17 NnepTHBIE Ta3bl

Oco0CHHOCTH CTPOEHUS U CBOMCTB, MPUMCHCHHE

18 Besaecymii BOIopo

Oco0eHHOCTH MOJIOKEHUS BOJOPO/A B
HEePHOINYECKOIl cucTeMe, H30TOIBI BOAOPOA,
CBOIICTBa, CIOCOOKI MOTydeHHs B TabopaTopun
,METO/IbI cOOpa M JIOKa3aTeLCTBO €ro HAIMIHe

19 Boga.

Baxwuelie coeguHenus Boaopona. Boaa,
OCOOEHHOCTH CTPOEHHSI M CBOMCTB.

20I1epoxcua Bogopoaa

[Tepokcua BoOpo/a : COCTaB, CTPOCHHUE,
0Cc0OCHHOCTH CBOWCTB, IPUMEHEHHE

21CeMelcTBO TajoreHOB

OCOOECHHOCTH CTPOCHUS TAIOTEHOB, €r0 CBOMCTBA,
CIOCOOBI TTOTYYeHHUsI, KAYECTBEHHBIC PEAKIIHH.
BaxHeiiime coenuHeHUs, OMOIOTHYECKas POJIb

22Kucnopon

OcobeHHocTH CBOMCTB KHcTIopoaa. CrocoOb
HOJTy4eHusi, cOopa 1 10Ka3aTeIbCTBO €r0 HAINYHSL.
[IpumeHeHne B MeAMIIMHE. AJUTOTPOIHS KUCIOPO/a,
0COOCHHOCTH CTPOCHHSI U CBOMCTB 030HA.
buonorunueckas posnb

23030H

AnnoTponust KHCIOPO/ia, 0COOEHHOCTH CTPOSHUS
CBOICTB 030Ha. brosiornueckas poJib

24Cepa

AmtoTponust U 0COOEHHOCTH CBOUCTB CEPHI.
[IpumeHeHue B MegunuHe BaxHelre coeAMHEHMS:
CEPOBOJIOPOJI,CTPOSHIE U CBOKMCTBA CEPOBOIOPO/IA,
KaueCTBCHHAs PEAKIIMs Ha CYIb(QUI HOH,
Ouostornveckas pojb

25 Okxcunpl ceprl. CepHuUCTas KHCIOTa U
ee conu

CocraB U CBOMCTBA OKCUJOB CEPBI, IPUMEHEHUE B
MenuuuHe. CBOMCTBA CEPHUCTON KUCIIOTHI,
KaueCTBCHHAs PEAKIIMS HA CYIb(MUT HOH

26 CepHucTasi KUCJIOTa U €€ CONU

CBolicTBa CEpHUCTOM KUCIIOTHI, KAUECTBEHHAS
peakuus Ha CyIbQUT HOH

27CepHast KHCIIOTA

Oco0eHHOCTH CTPOCHUS 1 B3aMMOICHCTBUSA C
MeTaJuTaMy KOHIICHTPHPOBAHHON U pa30aBICHHOMN
kucnoThl, CBOHCTBA CyNb(PATOB M KaueCTBECHHAS
peakiusl.

28 Cosu cepHOM KUCIIOThI

Cynbdatbl 1 TUpOCYIb(AThI, MOJyUYEHUE U CBOKCTBA.
KauecTBeHHas peakiiysi Ha Cyib(aT-uoH

29 Asor

Oco0eHHOCTH CTPOCHUS U CBOICTB a30Ta,
MOJIYYCHHE U IPUMEHEHUE B MEAUIIMHE

30 AMMUAaK 4 COJIM aMMOHHUS

Oco0eHHOCTH CTPOSHUS U CBOMCTB aMMHaKa,
crrocoObI mosry4ueHust u coopa. CBOWCTBa comeit




aMMOHMUA. HpI/IMGHGHI/IC B MCIUIIMHE. KauecTBenurie
pE€aKIM Ha NOH aMMOHUA

31 Oxkcunpl a30Ta. A30THCTAsT KUCIOTA

Coneobpa3yromue 1 Hecolleo0pa3youe OKCHIbI
a30Ta, 0COOEHHOCTU CTPOEHHS U CBOICTB,
noxydenue. buomorudeckas posib

32 A30THas KHCIIOTA.

OCco0CHHOCTH CTPOEHUS U CBOMCTB, B3aUMOICHCTBHE
C MeTaJlJIaMH, [TOJy4eHUE U IPUMECHEHHE.
OCOOCHHOCTH CBOWCTB HUTPATOB, OMOJIOTUYECKast
pousb. KagecTBeHHas peakiyist HA HUTPAT HOH

33Counu a30THOM KUCIOTHI

OCcoOCHHOCTH CBOMCTB HUTPATOB, OMOIOTHIECKAs
poib. KadecTBeHHast peakiwisi Ha HUTPAT HOH

34 dochop

AmnoTponusi U 0COOCHHOCTU CTPOCHHUS U CBOWCTB
¢docdopa,momyuenue u npuMeHeHue. Bogopoaapie
coeJIMHeH M. bruonornyeckas poJib

35 Kucnopoansie coeaunenus gpochopa

CocTaB, CBOICTBa, MOJy4YEHHE U IPUMEHEHHE.
KauecTBennsle peakiun. buonornyeckas poip

36 Yrmepon

ATUTOTPONHBIE PAa3HOBUAHOCTH YIJIEpPOJa.
Oco0eHHOCTH CBOHCTB OKCHJIOB yTiepoa ,
YTOJIbHOM KUCIIOTBI U €€ COJIEH, KpEMHUS U
KPEMHHEBOU KUCIOTHL. KauecTBEHHbIE peakliuu

37 Kucnopoansie coeIMHEHUS yTiepoaa

Oco0eHHOCTH CBOWCTB OKCHJIOB YTIIEPOAa, CIIOCOOBI
MOJy4eHus1, Onosorndeckas poib. OCOOEHHOCTH
CBOWCTB YTOJIBHOMN KHCIIOTBI U €€ COJIEH,
npuMmeHeHue coneil. KauectBeHHast peakuus Ha
KapOOHAT HOH

38 YrosnpHas KHCIIOTa U €€ COIN

Oco0eHHOCTH CBOMCTB yroJbHON KHCIOTHI U €€
cosielt, mpuMeHeHue coneil. KauecTsenHas peakuus
Ha KapOOHAT NOH

39 KpemHawii 1 ero coennHeHUs

Annorponust kpeMHUSA.OCOOEHHOCTH CBOWCTB
kpemHus . [Ipumenenue u Ouogoruyeckas poib.

40 KpeMHHeBast KUCIIOTA U €€ COJTU

OCOOCHHOCTH CBOWCTB KPEMHHUEBOM KHCIIOTHI H €€
coseil. KauecTBeHHast peakiysi Ha CHIMKAT HOH

41 Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4
mo TeMe «HemeTaaeny

Pemenne kauecTBEHHBIX 3aga4

42-43 PelieHue pacueTHBIX 3a/1a4 110 TEMe
«HemeTamneny

Peuienue pacueTHbIX 3aaa4

44 Kontpous 1o Teme «Hemerammsny

Brinonnenue cxeM npeBpaleHui u
9KCIIEPUMEHTANIBHBIX 33a4 o Teme « HemeTaas

Tema4MeTa/uIbl IVIABHBIX NOATPYNII
8uacoB

45 IIlenovHbIC METAILIBI

Oco0EHHOCTH CTPOCHUS U CBONCTB IIEIOYHBIX
MeTauioB. KauecTBeHHBIE peaKInu

46 CoequHEHMS LIETTOYHBIX METAILIOB

Baxueiimue COCOIMHCHHA MICJIOYHbIX MCTAJLIIOB, UX
OuoIornyeckas POJib

47111enouH03eMENHHBIC METAIITHI

Oco0eHHOCTH CTPOEHUS 1 CBOICTB
MIETI0YHO3EMEIbHBIX METAIIOB, HX Ba)KHEUIINE
coeauHeHys. KauecTBeHHBIE peakuu

48 COGZ{I/IHGHI/IH MCJI0YHO3EMEIIBHBIX
METAJIJIOB

Baxkueiinme coeuHECHUS IIESI0YHO3EMEIbHBIX
METAJIOB, UX Ouooruyeckas POJIb

49 JKecTKOCTH BOJBI

Buip1 )KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHs!

50 DneMeHTHI NOATPYIIIBI ATIOMUAHUSL.

Oco0eHHOCTH CTPOCHUS U CBONCTB allFOMUHUS,
MoJTy4eHHue, MPUMEHEHUE, OMOJIOTHYECKAast POJIb.

51 CoenuHenus aJTrOMAHAS

Oco0EHHOCTH CTPOEHUST ¥ CBOWCTB OKCHIIA U
THUAPOKCHJIA aJTIOMHUHUA. KauecTBennas pEaKknus

52 Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4
1o Teme «MeTaibl IJ1aBHBIX MNoArpymnIn

Pemenue SKCIICPUMCHTAJIbHBIX 3a/1a4




TemaSMeTasjabl HO0OYHBIX TOATPYIII
14 yacos

53Xeneso.

Oco0CHHOCTH CTPOSHUS 1 CBOMCTB JKele3a,
MOJTyYeHUE U IPUMEHEHHUE, OMOJIOTHYECKas POJIb

54 Coenunenus xeiesa

Oco0eHHOCTH CTPOCHUS BAKHEUIITNX COCAMHCHUN
’)kene3a. KauecTBeHHbIE peakliiu

55 Huak OCo0CHHOCTH CTPOSHHUS U CBOMCTB IMHKA ,eTO
Ba)KHelIMe coeinHenus. KauecTBeHHbIE peakiiu
56 Xpom OCOOCHHOCTH CTPOCHHUS M CBOWCTB XpOMa U €ro

COCIMHEHMM, y4acTHE UX COEAUHEHUI B
OKHCJIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIHAX

57 OxuciIuTenbH0-BOCCTAHOBUTEILHBIE
PEaxIuy ¢ y4acTHEM COeTMHEHHUA XpoMa

CocraBiieHUe YpaBHCHUIN peakluii U pacCTaHOBKA
K02 PUITMEHTOB METOAOM DJICKTPOHHOTO0AIIaHCa

58 Maprasert

Oco0CHHOCTH CTPOSHHUS U CBOMCTB MapraHIia ¥ ero
COEJIMHEHUH , yHaCTHUE UX COCITMHEHUH B
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUIX

59 OxkucinTenrbHO-BOCCTAHOBUTEILHBIE
PEaKIIMU C y4acTUEM COCAMHEHHUN
Maprasiia

YyacTue coequHEHUI MapraHia B OKUCIUTEIbHO-
BOCCTaHOBUTEIBHBIX PEAKITUIX

60 Cepebpo

OCOOCHHOCTH CTPOCHUS M CBOWCTB cepedpa u ero
COETMHEHU

610KHuCINTENBHO-BOCCTAHOBUTEIHLHBIE
PEaKIy ¢ y4aCTHEM COCIMHCHMIA cepedpa

Yuyactue coequHeHN cepedpa B OKHCIUTEIHHO-
BOCCTAHOBHUTCJILHBIX PCAKIHAX

62 Menb

Oco0eHHOCTH CTPOCHUS U CBONCTB MEIIU U €€
COETMHEHHM

63 OKHUCIUTENBHO-BOCCTAHOBUTEIIHLHEBIE
PEaKIUy ¢ y4aCTHEM COCTUHCHHUI MEIH

Yuactre coeTUHEHN MEIHU B OKUCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX peaKume

64 Pemenue SKCriepUMEHTABHBIX 33724
1o TeMe «MeTautbl HOOOYHBIX ITOAIPYIID)

Pemenne kauecTBEHHBIX 3aJa4

65 BroreHHbIE 2IIEMEHTBI

KpyroBopoT OMOTeHHBIX 31€MEHTOB

66-67 PenieHrie pacueTHBIX 33/1a4 [0 TEME
«MeTamib»

Peuienue pacueTHbIX 3aaa4

68Mununpoexts! «brnonornyeckas posb
XUMHAYECKHX IEMEHTOBY

3aH_II/ITa MHHHUIIPOCKTOB «buonornueckas PpOJIb
XUMHUYCCKUX 3JICMCHTOB))

Jlureparypa

Bapaasa H.E. Xumus B cxemax u tabmumax M. kemo
EropoB A.C. Xumnyeckuii mocobue- peneturop PoctoB-ua-Zlony. «DeHUKC)
Ky3bemenko H.E. CoopHuK 3a1a4 1 ynpakHeHU# 10 XUMUU M. «DK3aMen»

Hoponbkun B.H., Bepexnas A.I'. Xumus Tematudeckue tectsl s noaroroBku k EI'D PocroB-Ha-

Hony.Jlernon
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