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IHosicHuTeIbHASA 3alIUCKA.
Kypc «Xumus anemeHTOB» npeaHazHaueH g ydanmxes 11-x kinaccoB u paccuurtan Ha 102 gaca (3
yaca B HeJlenmo). VMi3ydeHne JaHHOTo Kypca MO3BOJIUT YHaluMCs Ha 3aKITI0OYUTENIbHOM 3Tare o0ydeHus
B CpPEIHEU IIKOJIE YrIyOUTh U CHCTEMATH3UPOBATH 3HAHMS 10 HEOPTaHWMYECKON XMMHH: OCHOBHBIC
MOHATHSI U 3aKOHBI XUMUU 3JIEMEHTOB M UX BaxkHeHmux coenuueHuil. [Iporpamma Kypca BKIOYaeT 5
TeM: XHMHYECKHH 3JIEMEHT, OCHOBHbIE 3akoHbl, HemeTawibl IVA-VIIA rpynn um ux coenuHeHus,
Metautel |A-IIIA u ux coegumHeHus, MeTaUIbl MOOOYHBIX moArpymi. OCBOEHHWE MaHHOTO Kypca
croco0CcTBYeT (GPOPMHUPOBAHUIO YUEOHO-TIO3HABATEIILHON, KOMMYHHKATUBHON M WH(OPMAIMOHHON
KOMIIETEHTHOCTH YYaIl[UXCSL.
Llens kypca:
e cucTeMaTH3alus U YriyOJleHue 3HaHUM yJaluuxcs HEOPraHUYeCKOM XUMUu
® UHTerpanusi XUMHUYECKUX, MaTEeMaTHUYECKUX M (PU3NYECKUX 3HAHUN, a TaKkKe 3HAHUM U
YMEHH B 00J1aCTH HHPOPMAIIMOHHBIX TEXHOJIOTUN B O0YUYECHUU XHMHH.
3agaum Kypca:
1. yrnyOuTh 3HAHUS YYAIIUXCSI 0 HEOPTaHUIECKOW XHMHUH;
2. MOpOJNOIKUTH (OPMUPOBAHHME HA KOHKPETHOM Yy4yeOHOM MaTepuaie YMEHUMH: CpaBHHUBATD,
aHAIM3UPOBATh, COMOCTABIISITh, BBIWICHATHh CYIIECTBEHHOE, CBSI3HO, I'PAaMOTHO M JIOKa3aTeIbHO
u3narath yueOHbI MaTepuan
3.caMOCTOSITEIHHO MPUMEHSITh, MOMOJIHATh M CHCTEMAaTHU3UPOBATh 3HAHUS
4. pa3BUTh UHTEPEC K N3YUYECHHUIO XUMHH 11 OCO3HAHHOTO BBIOOpa Ipodeccuu
Yyamuecs 10JKHBI 3HATh:
e  @DopMbI CYIIIECTBOBAHUS XUMUYECKHUX JIIEMEHTOB
e 3HaThb O0mMEe U crneuuduueckue XUMHYECKHe CBOICTBA MPOCTHIX BEIIECTB-METAJIOB H
HEMETAIIJIOB U UX COEAMHEHUN
®  CIOCOOBI TTOJIYYCHUST M MPUMEHEHUE METaNIOB M HEMETAJNIOB M MX COCTUHCHHIMA
® Ka4yeCTBEHHBIC PEAKIIMU HA KATUOHBI U AHMOHBI
VYyamuecs 107KHBI yMETD:
®  BBIYHCIATH OTHOCUTEIBHBIE ATOMHBIE MACChl 110 U30TOMTHOMY COCTaBY, KOJIMUYECTBO MOJIEKYI U
aTOMOB B BEIIIECTBE
® XapaKTepu3oBaTh: S, p U d-37€MEHTHl MO UX mnojoxkeHuto B Ilepmonnueckoit cucreme JI.1.
Menneneena;
e 3HaTh Oo0mMe U crnenuduueckue XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB H
HEMETAJVIOB U UX COCIMHEHUI
e OOBSACHATH 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJEMEHTOB U MX COCAMHEHUN OT MOJIOKEHUS
ajeMeHTa B nnepuoaudeckon cucreme [I.M. Menneneesa;
® OCYHIECTBIISTH CXEMBI IIPEBPAIICHUI HAa TEHETUUECKYIO CBSI3b METAJIJIOB M HEMETAIIIOB
® TPOBOJUTH IKCIEPUMEHT IO TMOJYUYECHUIO W PACMO3HABAHHUIO BAXKHEUIINX HEOPTaHMUECKUX
BEILIECTB C YYETOM MPUOOPETEHHBIX 3HAHUI O MpaBuiiax 0€30MacHON padOThI C BEIIECTBAMU B
nabopaTopuu U B OBITY
e Pemarh pacueTHbIC 3a7a41 HA OCHOBHBIEC 3aKOHBI XUMHUH U SKCTIEPUMEHTAIbHBIC 33/1a41

Tema 3anaTusa \ ConepxaHue
Temal. Xumunueckunid daemeHntT 10 yacos
1 (DOPMI)I CymeCTBOBaHI/ISI XUMHUYCCKUX HOHSITI/IG XUMHUYECKOI'0 JJIEMCHTA, aTOMI)I, MOJ'IeKy.]'II)I,

3JIEMEHTOB MIPOCTBIE U CIOKHBIE BENIECTBA
2 OTHOCUTENbHBIE aTOMHAS U Macca aroma, aTroMHas €IWHHWIIA MAacCBI, ITOCTOSHHAS
MOJIEKYJISIPHAs MacChl ABOraJipo, OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJIApHas

MaccChl, MOJIApHasA  Macca, KOJIMYECTBO  BC€HICCTBA,
BBIYHUCJICHUC KOJIMYCCTBA MOJICKYJI 1 ATOMOB B BCIICCTBC

3 Pa3HOBUIHOCTH HYKJIUJIOB N3otombl, w300apbl, W30TOHBI, M30MEPHI, BBHIYHCIICHHE
OTHOCUTEJILHOW aTOMHOM 10 U30TOITHOMY COCTaBY
4 SlnepHble peakuuu HckyccTBEeHHBIN CHHTE3 XMMHUYECKUX JIEMEHTOB, anb(da ,

Octa u HOSI/ITPOHHBIfI pacnan, BHCKTpOHHHﬁ 3axBar,
Inepuona nojaypacnaia
5 CocrosiHne 9JICKTPOHOB B ATOMC KBanToBbic uncia




6 Ilepuon nonypacnana

Pemenue 3aay Ha nepuoj nojiaypacnajia

7-8 DneKTpoHHbIE KOH(PHUTypaIuu
aTOMOB

[TpuHIUTIBI 3aTI0THEHUS 3JICKTPOHAMU OpOuTAaei.

9-10 Crpoenue atoMa u
NEePHOANYECKAs CUCTEMA JIEMEHTOB

DU3HYECKUI CMBICII IEPUOIUYECKON CUCTEMBI

Tema 2. OcHOBHBIE 3aKOHBI XUMHH 124yacoB

11 3ak0H MOCTOSIHCTBA COCTABA
BeEllEeCTBa

12-13 3akoH COXpaHEHUS MaCChI
BEIIIECTBA

14-15 3akon ABOraapo U CICACTBUS U3
3aKOHa

16-18 Permienue 3a1a4 Ha BBIBOJ
dbopmyI BEIIECTB

19-22 Pemenue 3a1a4 Ha aTOMUCTUKY

Pemienue 3a1a4 Ha 3aKOH [TOCTOSIHCTBA COCTaBa BEIECTBA,
coxpaHeHus Macchl BemiectBa. llocrossHHas ABoranpo,
HOpMaJIbHBIE YCIIOBMSI, 3aKOH ABOTajipo M CIEACTBUSA M3
3aKoHa. Penienue 3a1a4 Ha aTOMUCTUKY

Tema3.Hemeraiabl 43yaca

23 VlnepTHBIE Ta3b1

OCOOEHHOCTH CTPOEHUS U CBOWCTB, IPUMEHEHHE

24Be3necymuii BOJIOPO/T

OCcoOEHHOCTH TIOJIOKEHHSI BOJIOPOJA B TEPHOIUYECKON
CUCTEME, W30TOINBI BOJOPOAA, CBOWCTBA, CIIOCOOBI
noiydyeHuss B Jjaboparopuud  ,METOAbl cOopa W
JIOKA3aTeJIbCTBO €ro HAJIMYKUE

25 Bopna.

Baxueiiimume coenunenus Bogopoaa. Boga, ocobeHHOCTH
CTPOEHUS U CBOMCTB.

26ITepokcu Bogopoia

HepOKCI/I,I[ BOIOpOaa COCTaB, CTPOCHHC, 0COOEHHOCTH

CBOMCTB, IPUMEHEHUE

27-30CeMeiCTBO TraJIOTeHOB
["anoreHoBO0POIBI
Kucnopoiable coeMHEHNS TAJIOTEHOB

CBOMCTBA,
peaKkIuu.

OCOOEHHOCTH CTPOCHHSI TaJOT€HOB, €ro
CHO0CO0bI MOJIyYEeHUS, KaueCTBEHHbIE
Baxneitimme coeauHeHus, OMOIOTUYECKAS POJIb

31 Kucnopon

OcobeHHocTH cBOWCTB Kuciopoaa. CrnocoObl MOTy4YeHus,
coopa M JoKa3aTenbCcTBO ero Hanuuus. [IpumeHenue B
MeAULUHE.  AJUIOTPONUS  KUCIOpOJa, OCOOEHHOCTH
CTPOEHUS U CBOICTB 030HA. bronoruyeckas poib

32030H AJNOTpONUs  KUCIOPOAA, OCOOCHHOCTH CTPOEHUS H
CBOICTB 030HA. buosiornyeckast poJib
33Cepa AJoTponus U 0COOEHHOCTH CBOMCTB cephl. [IpumeHenHue

B MEIUIINHE Baxxueiimnme COCINHCHUS:
CEpOBOJOPOL,CTPOCHUE U  CBOMCTBA  CEPOBOJIOPOJA,
KauyeCTBEHHAs peakius Ha Cynbdua MOH, OMOTOrHYecKas
posb

34-35 OKcubI Cephl.

CoctaB M CBOWMCTBAa OKCHUIOB CEpbl, NPUMEHEHHE B
MeaunyHe. CBONCTBA CEPHUCTOM KHUCIIOTHI, KAYECTBEHHAS
peaxius Ha Cylnb(QUT HOH

36 CepHucTas KMCJIOTa U €€ COITU

CBolicTBa CEpHUCTON KHMCIIOTHI, KAUECTBEHHAS PEAKIU HA
CyIb(GUT NOH

37-38CepHas kucinora

Oco0eHHOCTH CTPOCHHS U B3aUMOACUCTBUS C METAJIIAMH
KOHIICHTPUPOBAHHOWM W pa30aBICHHOW  KHUCJIOTHI,
CaoiicTBa cynb(haTOB U KaUECTBEHHAS PEaKIIUA.

39-41Pemenue 3a1a4 Ha OJIEyM

42-43 Conu cepHOU KUCIOTHI
OKHUCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
PEaKIMK C YIaCTHEM COCTUHEHUI Cephl

Cynwsdatel U THpOCYIb(}ATHI, MOTy4YEHHWE W CBOWCTBA.
KauecTBenHnas peakuust Ha cynb(haT-uOH

44 Asor

OCOOEHHOCTH CTPOEHHUS U CBOMCTB a30Ta, MOJyuYe€HHE U
MIPUMEHEHHE B MEJUIINHE

45-46 AMMHAK U COJIM aMMOHUS

Oco0OeHHOCTH CTPOEHHUS U CBOWCTB aMMHaKa, CIIOCOOBI
nonydeHuss u cobopa. CBoiicTBa coJiei aMMOHHS.
[Ipumenenne B menunuHe. KayecTBeHHBIE peakIMM Ha




HOH aMMOHUA

470xkcunsl azora. A3oTucrad KACIOTa

Coneobpa3syrolye 1 Hecolaeo0pa3yronme OKCUIbl a30Ta,
0COOEHHOCTH  CTPOCHHS W  CBOWCTB, TIOJy4YCHHE.
buonornueckas poJib

48 A30THAsA KUCIIOTA.

OcoOEHHOCTH CTPOCHHUS M CBOWCTB, B3aUMOJCHCTBHE C
MeTaJJIaMH, ToNydeHue u mnpuMmeHeHne. OCOOCHHOCTH
CBOICTB HHUTpATOB, OWosoruyeckas posib. KauecTBeHHas
peaKLu/m Ha HI/ITpaT HNOH

49-50 Conmt a30THOH KHCIIOTHI
OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE
PCaKIUU C YIaCTHEM COCTUHCHHM
asora

Oco0OeHHOCTH CBOMCTB HUTPATOB, OMOJOTHYECKAS POJIb.
KauecTBeHHas peakuiysi Ha HUTpaT UOH

51 ®ocdop AmtoTponusi W OCOOEGHHOCTH CTPOCHHUS U CBOWCTB
dochopa,nmonydenne u npuMeHeHue. BomopoaHbie
coenuHeHMs. buonorndeckas poib

52-54 KucnopoiHble COeTUHEHUSI CocraB, CBOICTBA, TMOJy4YeHHE MW  IMPUMCHCHHE.

docdopa
OKHUCIUTEIIEHO-BOCCTAHOBUTEIILHBIC
pEaKIMK C YIaCTHEM COCTUHEHUI

docdopa

KauectBennsle peakuuu. buosornueckas posib

55-56 Perrenue 3aqa4 Ha CMeCH 10
HEMeETaJIaM

Pemenue PACUYCTHBIX 3a1a4

57 Yrnepon

AnnoTponHsle pa3sHOBUIHOCTH yriepoja. OcoOeHHOoCTH
CBOMCTB OKCHJIOB YIJIEPOJA , YIOJIbHOM KHCIOTHI U €€
coJiel, KpeMHUSI U KpeMHHMEBOM kuciaoTel. KauecTBeHHbIE
peakuuu

58-59 Kucnopoaasie coeTnHeHUs
yriepojaa

Oco0eHHOCTH CBOMCTB OKCHAOB YIJIEPOJA, CIIOCOOBI
1oJry4eHus1, Ouonorudeckasi pojib. OCOOEHHOCTH CBOWCTB
YTOJIBHOM KHUCIOTBI M €€ COJIeH, NPHUMEHEHHE COJEH.
KayecTBeHHast peakiiysi Ha KapOOHAT HOH

60 YrosipHas KUCIIOTA U €€ COJIN

Oco0EHHOCTH CBOMCTB YrOJIbHOM KHUCJIOTHI M €€ COJICH,
npuMeHeHue comneil. KauecTBeHHast peakiusi Ha kKapOoHaT
NOH

61 KpemHuMii 1 €ro cCoeMHEHUS

Annorponust KpeMHUs.OcoOEHHOCTH CBOWCTB KPEMHUS .
[Ipumenenue u 6uoIOrMUecKas poJb.

62 KpemHueBas KuciaoTa U ee coliu

Oco0eHHOCTH CBOMCTB KPEMHHUEBOM KUCIOTHI U €€ COJEH.
KadecTtBeHHasi peaxius Ha CUIIMKAT HOH

63-64 Pemienue sKcriepuMEHTAIbHBIX
3ama4 o teme «HemeTamisny

Penienne kaueCTBEHHBIX 3a7a4

65 Kontposas no reme «Hemeranis»

BrinonHnenue cxem npeBpameHI/Iﬁ " OKCIICPUMCHTAJIBHBIX
3aja4 1mo TeMe « Hemeramabn»

Tema4.MeTaJuibl riaBHbIX noarpynn 184acos

66 DnexTposnn3 pacTBOPOB U PACILIABOB

HpaBI/IJ'Ia QJICKTPOJIN3a

67-68 Pemienue 3a7a4 Ha DIEKTPOITU3

Pemenue PACUYCTHBIX 3ada4

69 IllemouHbIC METAILIBI

Oco0eHHOCTH CTPOEHHS U CBOMCTB IIEIOYHBIX METAJIJIOB.
KauecTtBeHHble peakinm

70-71CoenuueHus NETOYHBIX
METAJJIOB

Baxwueimme coeauHEHUS IIENOYHBIX METaIIoB, HX

Ouosorunyueckas POJib

72111en09HO3eMeNTbHBIC METaJLIBI

Oco0eHHOCTH CTPOEHHUS U CBOMCTB HIEIOYHO3EMENbHBIX
METAJJIOB, UX BakHeimme coenuHeHUs. KadecTBeHHBIE
peakiu

73-74 CoenuueHus
[EJIOYHO3EMETBHBIX METAJLIOB

Baxneiiine coeMHEHUS 1I€TOYHO3EMENIbHBIX METAJIJIOB,
X OMOJIOTHYECKAS POJIh

75 XKecTtroCTh BOIBI

Bu b1 s)keCTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS




76 DieMeHTHI MOATPYIIEI ATFOMUHUS.

OcoOeHHOCTH  CTPOCHHUS M CBOWCTB  QIIOMHUHMUS,
MOJIy4eHHe, MPUMEHEHUE, OMOJIOTHYECKAast POJTb.

77 CoeqrHEHNS aTFOMUHUS

OCcoOEHHOCTH  CTPOCHHSI U CBOHCTB OKCHIAA WU
ruapokcuaa amomunns. KauectBeHHas peakuus

78-79 Pemenue 3a1a4 Ha TUIACTUHKY

Pemenue pacyeTHbIX 3a1a4

80-81 Pemienue sKkcriepuMEHTAIBHBIX
3a/1a4 110 TeMe «MeTaibl INIaBHbIX
HOATPYIII)

Pemenue OKCIICPUMCHTAJILHBIX 3aJ1a4

82-83 Pemienue pacueTHBIX 337124

Pemenne PACUYCTHBIX 3a1a4

Tema5. MeTajiibl 10604HBIX noarpynn 19 gacos

84Keneso.

Oco0OeHHOCTH CTPOCHUS U CBOMCTB Kele3a, MOIydeHHue U
pUMeHEeHHEe, OMOJIOTHYECKas pOJb

85-86 Coenunenust xemnesa OCOOCHHOCTH ~ CTPOEHHUS ~ BOKHEHIIUX  COCAMHEHUI
xene3a. KauecTBeHHbBIE peakuu

87 Luuk OcoOeHHOCTH CTPOCHUST U CBOWCTB LUHKA ,ero
BakHeHmme coennHenus. KauecTBeHHbIE peakuuu

88 Xpom OCOOCHHOCTH CTPOCHHMS M CBOWCTB XpOMa H  €ro

COCﬂHHCHHﬁ, Y4aCTHC HUX COG,Z[I/IHCHI/IP'I B OKHCIMTCIBHO-
BOCCTAaHOBUTCJIBHBIX PCAKIIHUAX

89 OxucanTensHO-BOCCTAHOBUTEIHHBIC
pPEeaKIMK C y4aCTHEM COCIMHEHUM
Xpoma

CocraBieHue ypaBHEHMM peakuuid M pPaccTaHOBKA
KOA(PHUIMEHTOB METOAOM 3JIEKTPOHHOTO0AIIIaHCa

90 Maprasen

Oco0eHHOCTH CTpPOEHUSI U CBOMCTB MapraHiia M €ro
COEIMHEHUH , y4acTHE UX COCAMHEHHUH B OKUCIUTEIBHO-
BOCCTAaHOBUTCJIBHBIX PCAKIIHUAX

91 OxucAUTENTHFHO-BOCCTAHOBUTEIHHBIC
pPEeaKIMK C yJaCTHEM COCIMHEHUIA
Maprasia

Yuyactue COG,Z[I/IHeHI/Iﬁ MapraHioa B  OKHCIHUTCIBbHO-
BOCCTAaHOBUTCJIBHBIX PCAKIIHUAX

92 Cepebpo

OcoOeHHOCTH CTpPOEHUST U CBOWCTB cepebpa U €ro
COCTUHEHUN

930xkucaNTENEHO-BOCCTAHOBUTETHHBIC
peaKIu C y4aCTHEM COCTMHEHHI

VYyacte coeauHeHuil cepebpa B
BOCCTAaHOBUTCIIBHBIX PCAKIIHAX

OKHCIIUTCIBHO-

cepebpa

94 Menp Oco0OeHHOCTH CTPOEHHS U CBOWCTB MeIU U €€
COCIMHEHU N

95 OKHCIUTETHHO-BOCCTAHOBUTEIIbHBIE | YUAaCTHE  COCOUHEHWH  MeOM B OKHCIUTEIbHO-

pCaKkinun ¢ ydaCTuemM CO€AWHEHUIN MeIn

BOCCTAHOBUTCJIbHBIX PCAKIHAX

96 Pemenne KCTIEpPIMEHTAIBHBIX
3a7a4 1o teme «MeTayutbl MoOOYHBIX
TOJITPYII»

Pemenne kaueCTBEHHBIX 3aga4

97-98 buoresHsle 31EMEHTHI

KpyroBopoT 6MOreHHBIX 3J1€MEHTOB

99-100 Pemenne pacueTHBIX 3aa4 110
Teme «MeTauib

Pemenue pacueTHbIx 3a1a4

101-102MuHHATIPOEKTHI
«buonornyeckas posib XUMHUYECKHX
JJIEMEHTOBY

3ammra MHWHHIIPOEKTOB «bunonornueckas

XUMHUYCCKUX DJICMECHTOB»

poJIh

JIureparypa

Bapaasa H.E. Xumus B cxemax u tabnmmax M. Dkcmo

Eropos A.C. Xumnueckuii nocobue- penerutop PocroB-na-Jlony. «®eHukc»

Ky3bpmenko H.E. COopHuk 3a1a4 1 ynpakHeHu# no xumuu M. «9k3aMen»

Hoponwskun B.H., bepexxnast A.I'. Xumus Tematuueckue tecthl ajsi noArotoBku k EI'D Pocros-Ha-

Jony.Jlernon
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